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01123608

Subject: Final Monthly Managers’ Meeting (MMM),
Longhorn Army Ammunition Plant (LHAAP)
Location of Meeting: WebEx Conference Call
Date of Meeting: 21 September 2022 —10:00 AM Central Daylight Time (CDT)
Attendees:
Army BRAC: Rose M. Zeiler (RMZ)
USEPA: Brian Follin (BF); Tim Bartos with United States Geological Survey (USGS) in
support of the USEPA
USAEC: Lena Sierocinski
TCEQ: April Palmie (ABP)
USACE: Aaron Williams (AW)
USFWS: Paul Bruckwicki (PB)
Bhate: Kim Nemmers (KN) and Zachary Beck (ZB)
APTIM: William Foss (WF) and Praveen Srivastav (PS)
HDR: Philip Werner (PW) and Amita Patel (AP)

Defense Environmental Restoration Program (DERP) Performance-Based Remediation
Update

Groundwater Treatment Plant (GWTP) — ZB said that the Site LHAAP-17 groundwater extraction
system was started up on 5 August 2022.

7B said that groundwater from LHAAP-17 is pumped to the GWTP for treatment. ZB explained that
an apparent blockage has been identified in the pre-treatment process of the GWTP in Tanks 200A,
200B, and 200C. ZB said that the blockage is restricting flow and preventing the GWTP from
operating properly. ZB said that Tanks 200A, 200B, and 200C were drained on 13 September 2022,
and the tanks were inspected. ZB said the inspection did not identify the exact location of the
blockage, but determined the blockage was not within the tanks but likely in the 10-inch steel piping
that runs between the tanks. ZB explained that the 10-inch steel pipes are 15 feet overhead. He
explained that equipment to safely remove and repair the piping will be required. ZB said an
evaluation is ongoing to determine the next step in acquiring a crane or scaffolding that will allow
safe access to the work area. In the interim, the tanks have been refilled and the GWTP has resumed
operation as normal with the restricted groundwater flow. ZB also explained how the tanks contained
four feet of sediment, which has been removed. ZB said that the motors for the mixers were going to
be replaced to address the sediment buildup. BF asked if there is a leak associated with the blockage
that is a concern. ZB explained that there is a leak at Tank 200A due to the blockage, and that the
water from the leakage is contained in the secondary containment and pumped back into Tank TK-
140, which is the influent equalization tank. ZB explained that, through this process, the leaking
water does not leave the secondary containment, but creates additional volume that is treated in the
GWTP each month. ZB said that outside of the blockage that the fluidized bed reactor (FBR) is
operating properly.

ZB explained that there are currently two perchlorate effluent samples collected weekly, one after the
FBR treatment and a second one after the first ion exchange vessel to ensure discharged effluent is in
compliance. ZB stated that the latest effluent samples collected on 30 August 2022 were non detect
for perchlorate. KN said that the ion exchange treatment is not required when effluent discharges to
the bayou but is being done as a backup measure. KN presented the GWTP weekly perchlorate
effluent and monthly perchlorate influent results. KN said after LHAAP-17 was integrated into the
GWTP that an uptick in the influent perchlorate concentrations was observed. KN explained that
prior to LHAAP-17 being brought online on 5 August 2022, GWTP influent perchlorate detections
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were consistently around 9,000 parts per billion. However, on 24 August 2022 with the addition of
water from LHAAP-17 GWTP influent perchlorate was detected at nearly 15,000 parts per billion.

Field Work — KN said that no sampling is occurring this month. KN stated that groundwater
sampling was planned for October 2022 at LHAAP-50 and LHAAP-17.

KN asked everyone to refer to the Document and Issues (DI) Tracking Table dated 21 September
2022.

e Task 1 (Project Management) — KN said that the August 2022 Monthly Manager’s Meeting
(MMM) minutes were issued Final. KN said that the next RAB is scheduled for 16
November 2022. KN said that the November 2022 RAB meeting agenda and slides will be
prepared in October 2022.

e Task 4 (LHAAP-04) — WF stated that the Year 3 2" semiannual Remedial Action-
Operation (RA-O) Sampling Event was completed in August 2022 and presented the
validated data package. WF said the analytical results continue to show all wells with no
perchlorate detected. WF said that the dissolved oxygen (DO) and oxidation-reduction
potential (ORP) have gone back into more reducing conditions than observed in the last
semiannual event. WF said that, once the DO and ORP return to the baseline aerobic
conditions, the site can be evaluated for closure. RMZ asked if we are seeing a regression
with the DO and ORP. WF explained that the changes to DO and ORP may be due to the
dry conditions observed with a lack of recharge contributing to the reducing conditions. WF
said that the Year 2 Annual RA-O Report has been approved by Texas Commission on
Environmental Quality (TCEQ) and the United States Environmental Protection Agency
(USEPA), and the Year 3 Annual RA-O Report will be prepared with an estimated delivery
at the end of 2022.

e Task S (LHAAP-12) — WF said the Draft Final 2021 Annual RA-O Report has been
approved by TCEQ and USEPA. WF said that the 2022 annual sampling event is upcoming
in December 2022.

e Task 6 (LHAAP-16) — WF said that the Year 3 1% Semiannual RA-O Sampling Event was
completed in June/July 2022. WF said that the Year 3 1% Semiannual RA-O Sampling
Event validated data package will be presented in the October 2022 MMM. WF said that the
Year 2 RA-O Report is in progress with estimated delivery to the Regulators in early
October.

e Task 9 (LHAAP-37)— WF said that the Year 5 RA-O Report is being prepared and will be
submitted in September 2022 to USACE.

e Task 10 (LHAAP-46) — WF said that the Year 8 RA-O Report is in progress and will be
submitted in September 2022 to USACE.

e Task 11 (LHAAP-50) — WF said that the Year 8 RA-O Report is in progress and will be
submitted in October 2022 to the Regulators. WF said that the next sampling event will
occur in October 2022.

e Task 12 (LHAAP-58) — KN stated that the Year 8 LHAAP-58 Report was being prepared
with an anticipated submittal in November 2022 to the Regulators.

e Task 13 (LHAAP-67) — WF stated that the Year 8 Annual RA-O Report is final. WF said
that the next sampling event is scheduled for November 2022.

e Task 14 (LHAAP-001-R-01 and LHAAP-003-R-01) — KN said that land use control (LUC)
inspections at LHAAP-001-R-01 and LHAAP-003-R-01 will be completed upon repairs to
the tractor. KN explained that the tractor repairs will allow us to mow, and then Bhate can
take photos and complete the LUC inspections. KN said that the Annual LUC Report will
be submitted in November 2022 to the Regulators (pending tractor repairs).
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e Task 16 (GWTP) — ZB said that the 2" Quarter 2022 GWTP Report was submitted for
regulatory review on 15 September 2022. ZB explained that along with the 2"¢ Quarter
Report, changed pages to the 1% Quarter GWTP were issued, based on comments received
from TCEQ. ZB explained that the full set of responses to both the TCEQ and USEPA
comments on the 1% Quarter 2022 GWTP Report are addressed with the 2" Quarter 2022
GWTP Report. ZB said that upon approval of the 1% Quarter GWTP changed pages then
full pdf will be updated for TCEQ and USEPA records on the Shared Portal. WF said that
the 1% Quarter GWTP Report will be included in the April — June 2022 Administrative
Record (AR). ABP stated that review of the 1% Quarter GWTP changed pages is a priority
and will get a response back as soon as possible. Everyone agreed that the process outlined
by ZB was acceptable.

e Task 17 (LHAAP-18/24) — KN said that the 1% semiannual sampling event was completed
in August 2022 and the validated data package will be presented at the October 2022 MMM.
KN said that the August 2022 data will be presented in the 3™ Quarter GWTP Report.

e Task 18 (Surface Water) — KN said that the 3™ Quarter 2022 surface water samples were
collected in August 2022 and the validated data package will be presented at the October
2022 MMM. KN said the 4™ Quarter 2022 surface water sampling will be completed in
October 2022 or as soon as able.

e Task 19 (2022 LUC Management Plan) — KN said that the LUC Management Plan would
be updated started in September 2022. KN said that the LHAAP-47 ROD will be included in
the LUC Management Plan update.

¢ Administrative Record (AR) —WF said that the list has been compiled for the April — June
2022 AR and anticipates that printing will be completed in October 2022.

Update on other DERP Sites:

e LHAAP 18/24 — PW stated that the 60-percent Remedial Design (RD) was submitted to the
TCEQ and USEPA on 25 August 2022. AP stated that a 30-day extension was requested
with the Regulator comments due 17 October 2022.

e LHAAP-29 — PW said that the Draft Final Pre-Design Investigation (PDI) Report was
submitted for regulatory review on 16 September 2022. PW stated that comments on the 30-
percent design have been received from TCEQ and USEPA. PW said that responses are
being prepared and that revisions will be addressed with the 60-percent RD. PW said that
the 60-percent RD will be submitted to the Regulators in November 2022.

e LHAAP-47 — PW said that the Final Record of Decision (ROD) is being placed into the AR.
PW stated HDR is waiting on receipt of the Marshall News Messenger affidavit of
publication and once received this task will be complete.

e LHAAP-17 — ZB said that the Remedial Action Completion Report (RACR) was in
progress and planned for submittal in October 2022. RMZ clarified that the Time Critical
Removal Action (TCRA) Completion Report would be appended to the Draft Interim
RACR. ZB said that the groundwater extraction system was started up on 5 August 2022.
7B said that for 6 months, monthly perchlorate performance monitoring will be performed
at five wells. ZB said that first monthly performance monitoring began on 30 August 2022.
The August 2022 monthly performance monitoring validated data package will be presented
at the October 2022 MMM. BF asked if the LUC are separate from the ROD. RMZ
suggested further discussion, but said that the LUC and Munitions and Explosives of
Concern (MEC) notices would be part of the Final RACR.

Community Relations Plan:

RMZ stated that USACE is beginning the Community Relations Plan Update. BF stated that how
USEPA handles community relations is changing and suggested an offline call to discuss. RMZ has
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a list of RAB attendees, but that getting public involvement is difficult. KN offered to provide
information regarding churches that were no longer operating and where the flyers are now placed
to assist in the review of public involvement.

Per- and Polyfluoroalkyl Substance (PFAS) Update: RMZ said that USACE will provide a
courtesy copy of the PFAS UFP-QAPP.

Transfer Update: RMZ stated that the Army is nearly done with the Environmental Condition of
Property (ECP) for the transfer.

Schedule Next Managers’ Meeting: The next MMM will be held on Wednesday, 19 October
2022 at 10:00 am CDT via WebEx.

Action Items:

1. Army to provide a courtesy copy of the PFAS UFP-QAPP to TCEQ and USEPA.

2. Bhate to provide USACE a list of churches and places of business of where flyers are placed
to notify the public of upcoming RAB meetings.

3. Army to provide USEPA and TCEQ an interview list for the community relations plan.

Meeting concluded at approximately 10:59 am CDT.
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ACRONYM LIST

AP Amita Patel

ABP April Palmie

APTIM APTIM Federal Services, LLC

AR Administrative Record

AW Aaron Williams

BF Brian Follin

Bhate Bhate Environmental Associates, Inc.
BRAC Base Realignment and Closure

CDT Central Daylight Time

DERP Defense Environmental Restoration Program
DI Documents and Issues

DO Dissolved Oxygen

ECP Environmental Condition of Property
FBR Fluidized Bed Reactor

GWTP Groundwater Treatment Plant

LHAAP Longhorn Army Ammunition Plant
LUC Land Use Control

MEC Munitions and Explosives of Concern
MMM Monthly Managers’ Meeting

ORP Oxidation-Reduction Potential

PDI Pre-Design Investigation

PFAS Per- and Polyfluoroalkyl Substance
QAPP Quality Assurance Project Plan

RAB Restoration Advisory Board

RACR Remedial Action Completion Report
RA-O Remedial Action — Operation

RD Remedial Design

RMZ Rose M. Zeiler

ROD Record of Decision

TCEQ Texas Commission on Environmental Quality
TCRA Time Critical Removal Action

USACE United States Army Corps of Engineers
USEPA United States Environmental Protection Agency
USGS United States Geological Survey

WF William (Bill) Foss

7B Zachary Beck



GWTP Effluent

GWTP Effluent

GWTP Influent

GWTP Quarterly

LHAAP-04

LHAAP Validated Data
September Monthly Managers Meeting

Weekly Perchlorate Sampling —August 2022
Perchlorate (6850)

Weekly, Bi-Weekly, and Monthly Sampling — August 2022
Ammonia (350.3)

Ortho-Phosphate (365.3)

Total Organic Carbon (415.1)

VOC (8260C)

Metals (6020A)

Hexavalent Chromium (7196A)

1,4-Dioxane (8270D-SIM)

Anions (9056)

Monthly Sampling — August 2022
Metals (6020A)

Perchlorate (6850)

Hexavalent Chromium (7196A)

Influent and Effluent — August 2022
Oil and Grease (1664A)
Perchlorate (6850)

Metals (6020A/7470A)

1,4-Dioxane (8270D-SIM)

Chemical Oxygen Demand (410.4)
VOC (8260C)

Anions (9056A)

Remedial Performance Monitoring (Year 3, Semiannual #2)-August 2022
Perchlorate (EPA 6850)
Field Measurements (Dissolved Oxygen, Oxidation Reduction

Potential, and pH)
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GWTP Weekly/Effluent Perchlorate Sampling - August 2022
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LH18/24- LH18/24- LH18/24- LH18/24- LH18/24- LH18/24- LH18/24- LH18/24- LH18/24- LH18/24 LH18/24- LH18/24-
Daily SP650_080222_|SP650_080222_|SP650_080922_| SP650_080922_| SP650_080922_ | SP650_081622_ | SP650_081622_ |SP650_082422_| SP650_082422_ SPE50 082422 SP650_083022_ | SP650_083022_
Location ID: Maximum BIX AIX BIX AIX AIX BIX AIX BIX AIX s 2—4 2 BIX AIX
Sample Date:| ynits Conc PCL 8/2/22 8/2/22 8/9/22 8/9/22 8/9/22 8/16/22 8/16/22 8/24/22 8/24/22 /24/ 8/30/22 8/30/22
Location Description
Weekly I Weekly I Weekly I Weekly I Monthly EFF I Weekly Weekly Weekly Weekly Quarterly EFF Weekly Weekly
Perchlorate (6850)

Perchlorate | me/L | 589 17 0909 | 002875 | 313 | 1.99 | 1.98 | 48.8 0.206 11.4 0.626 0.672 <0.0500 U <0.0500 U

pg/L - micrograms per liter

BIX - before ion exchange/AIX - after ion exchange

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.

J - estimated value between the detection limit and limit of quantitation
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GWTP Weekly Sampling - August 2022

Daily
Location ID: Maximum LH18/24-SP650_080222 LH18/24-SP650_080922 LH18/24-SP650_ LH18/24-SP650_082422 | LH18/24-SP650_083022
sample Date: Units Conc 8/2/22 8/9/22 8/16/22 8/24/22 8/30/22
Location Description GWTP-Collected from a spigot on the discharge of effluent TK-650. Sampled Weekly.
Ammonia as N (350.3)
Ammonia as N | mg | NV 18 | 17 | 1.9 | 16 | 18
Ortho-Phosphate (365.3)
Ortho-Phosphate | mg | NV 6.98 | 4.5 | 3.91 | 4.74 | 2.98
Organic Carbon (415.1)
Total Organic Carbon (TOC) | mg/L | NV 17.4 | 7.06 | 9.9 | 6.32 | 12.1

mg/L - milligrams per liter

NV - No Value



GWTP Bi-Weekly Sampling - August 2022
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LH18/24-5P650_080222

LH18/24-SP650_081622

LH18/24-SP650_083022

Location ID: (Bayou) Daily (INF pond)
Sample Date: Units Maximum Conc MCL 8/2/22 8/16/22 8/30/22
GWTP - Collected from a spigot on the
Location Description discharge of
effluent TK-650. Sampled Biweekly.

Volatile Organic Compounds (8260C)
1,1,1-Trichloroethane ng/L 7,230 200 <0.50U <0.50U <0.50U
1,1,2-Trichloroethane ng/L 216.9 5 <1l.0U <1.0U <1.0U
1,1-Dichloroethane ng/L 14,032 NV <0.50U <0.50U <0.50 U
1,1-Dichloroethene pg/L 253 7 <0.50U <0.50U <0.50U
1,2-Dichloroethane ng/L 181 5 <0.50U <0.50U <0.50U
1,2-Dichloropropane ng/L 5 5 <1.0U <10U <1l0U
Acetone ug/L 2,395 NV <2.0U <2.0U 15
Benzene ng/L 181 5 <0.50U <0.50U <0.50U
Carbon tetrachloride ug/L 181 5 <1.0U <1.0U <1.0U
Chlorobenzene ng/L 47,180 100 <1.0U <1.0U <1l.0U
Chloroform ng/L 3,615 NV <0.50U <0.50U <0.50 U
cis-1,2-Dichloroethene pg/L NV 70 33 33 2.5
Ethylbenzene ug/L 57,025 700 <1l.0U <10U <10U
m,p-Xylene ng/L 83.6 NV <1.0U <1.0U <1.0U
Methylene chloride ug/L 1,699 5 <1.0U <1.0U <2.0U
o-Xylene ng/L 83.6 NV <1.0U <1.0U <1.0U
Styrene ng/L 5,987 100 <1.0U <1.0U <1.0U
Tetrachloroethene ng/L 180.7 5 <1.0U <1.0U <1.0U
Toluene ng/L 4,189 10 <0.50U <0.50 U <0.50U
Trichloroethene ng/L 181 5 <0.50U <0.50U <0.50U
Vinyl chloride ug/L 72 2 <0.50U <0.50U <0.50U
Anions (9056)
Chloride mg/L NV NV 1,040 1,270 1,100
Sulfate mg/L NV NV 22.0 29.8 35.6

pg/L - micrograms per liter

mg/L - milligrams per liter

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.

NV - No Value
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GWTP Monthly Effluent Sampling - August 2022

Location ID: Daily Maximum LH18/24-SP650_080922
Sample Date: Units Conc (INF pond) MCL 8/9/22
GWTP - Collected from a spigot on
Location Description the discharge of effluent TK-650.
Sampled monthly

Volatile Organic Compounds (8260C)
1,1,1-Trichloroethane ug/L 7,230 200 <0.50U
1,1,2-Trichloroethane ug/L 216.9 5 <1.0U
1,1-Dichloroethane ug/L 14,032 NV <0.50U
1,1-Dichloroethene ug/L 253 7 <0.50U
1,2-Dichloroethane ug/L 181 5 <0.50U
1,2-Dichloropropane ug/L 5 5 <1.0U
Acetone ug/L 2,395 NV <2.0U
Benzene ug/L 181 5 <0.50U
Carbon tetrachloride ug/L 181 5 <1.0U
Chlorobenzene ug/L 47,180 100 <1.0U
Chloroform ug/L 3,615 NV <0.50U
cis-1,2-dichloroethene ug/L NV 70 3.2
Ethylbenzene ug/L 57,025 700 <1.0U
m,p-Xylene ug/L 83.6 NV <1.0U
Methylene chloride ug/L 1,699 5 <2.0U
o-Xylene ug/L 83.6 NV <1.0U
Styrene ug/L 5,987 100 <1.0U
Tetrachloroethene ug/L 180.7 5 <1.0U
Toluene ug/L 4,189 10 <0.50U
Trichloroethene ug/L 181 5 <0.50U
Vinyl chloride ug/L 72 2 <0.50 U
Metals (6020A)
Barium mg/L 2 2 0.355
Lead mg/L 0.0046 0.015 <0.00125U
Selenium mg/L 0.012 0.05 <0.00250 U
Silver mg/L 0.003 0.1 < 0.000500 UJ
Hexavalent Chromium (7196A)
Hexavalent Chromium | mgL | 01244 | NV | < 0.00600 UJ
Semi-Volatile Organic Compounds (8270D SIM)
1,4-Dioxane | welt | 1342 | NV | 36

ug/L - micrograms per liter

mg/L - milligrams per liter

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.
NV - no value

UJ - estimated non-detect due to quality control discrepancies



GWTP Monthly Influent Sampling - August 2022

Location ID: LH18/24-5P140_080922
Sample Date: Units 8/9/22
Location Description G'WTP — Collected from a spigot on the
influent to TK-140. Sampled Monthly.
Metals (6020A)
Selenium mg/L <0.00250 U
Silver mg/L < 0.000500 U
Hexavalent Chromium (7196A)
Hexavalent Chromium | mg/L < 0.00600 U
Perchlorate (6850)
Perchlorate | el 14,700

mg/L - milligrams per liter

ug/L - micrograms per liter

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.
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GWTP Quarterly Influent Sampling - August 2022

Location ID: LH18/24-SP140_082422
Sample Date: Units 8/24/22
GWTP - Collected from a spigot
Location Description on the influent to TK-140.
Sampled Quarterly.

Oil and Grease (1664A)
Oil & Grease mg/L <1.00U
Chemical Oxygen Demand (410.4)
Chemical Oxygen Demand mg/L 13.0J
Perchlorate (6850)
Perchlorate | ug/L 12,700
Volatile Organic Compounds (8260C)
1,1,1,2-Tetrachloroethane ug/L <5.0U
1,1,1-Trichloroethane ug/L <25U
1,1,2,2-Tetrachloroethane ug/L <5.0U
1,1,2-Trichloroethane ug/L <50U
1,1-Dichloroethane ug/L 2.3)
1,1-Dichloroethene ug/L <25U
1,1-Dichloropropene pg/L <5.0U
1,2,3-Trichlorobenzene ug/L <5.0U
1,2,3-Trichloropropane ug/L <50U
1,2,4-Trichlorobenzene ug/L <5.0U
1,2,4-Trimethylbenzene pg/L <5.0U
1,2-Dibromo-3-chloropropane ug/L <5.0U
1,2-Dibromoethane ug/L <25U
1,2-Dichlorobenzene ug/L <50U
1,2-Dichloroethane ug/L 11
1,2-Dichloropropane ug/L <5.0U
1,3,5-Trimethylbenzene ug/L <50U
1,3-Dichlorobenzene ug/L <50U
1,3-Dichloropropane ug/L <50U
1,4-Dichlorobenzene ug/L <50U
2,2-Dichloropropane ug/L <25U
2-Butanone ug/L <5.0U
2-Chlorotoluene ug/L <5.0U
2-Hexanone ug/L <10U
4-Chlorotoluene ug/L <5.0U
4-|sopropyltoluene ug/L <5.0U
4-Methyl-2-pentanone ug/L <10U
Acetone ug/L <10U
Benzene ug/L <2.5U
Bromobenzene ug/L <5.0U
Bromochloromethane ug/L <25U
Bromodichloromethane ug/L <25U
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Bromoform ug/L <5.0U
Bromomethane ug/L <5.0U
Carbon disulfide ug/L <10U
Carbon tetrachloride ug/L <5.0U
Chlorobenzene ug/L <5.0U
Chloroethane ug/L <50U
Chloroform ug/L <2.5U
Chloromethane ug/L <25U
cis-1,2-Dichloroethene ug/L 820
cis-1,3-Dichloropropene ug/L <25U
Dibromochloromethane ug/L <5.0U
Dibromomethane ug/L <25U
Dichlorodifluoromethane ug/L <5.0U
Ethylbenzene ug/L <50U
Hexachlorobutadiene ug/L <5.0U
Isopropylbenzene ug/L <5.0U
m,p-Xylene ug/L <5.0U
Methylene chloride ug/L <10U
Naphthalene ug/L <50U
n-Butylbenzene pg/L <5.0U
n-Propylbenzene ug/L <5.0U
o-Xylene pg/L <5.0U
sec-Butylbenzene ug/L <5.0U
Styrene ug/L <50U
tert-Butylbenzene ug/L <5.0U
Tetrachloroethene ug/L 7.0
Toluene ug/L <2.5U
trans-1,2-Dichloroethene ug/L <25U
trans-1,3-Dichloropropene ug/L <25U
Trichloroethene ug/L 1,100
Trichlorofluoromethane ug/L <50U
Vinyl chloride ug/L 55
Metals (6020A)

Aluminum mg/L 0.0639
Antimony mg/L 0.00183 )
Arsenic mg/L 0.00122)
Barium mg/L 0.305
Beryllium mg/L <0.000500 U
Cadmium mg/L 0.000298 J
Calcium mg/L 27.0
Chromium mg/L 0.00214 UB
Cobalt mg/L 0.00207 J
Iron mg/L 0.227
Lead mg/L 0.000674 )
Magnesium mg/L 20.7
Manganese mg/L 0.187
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Nickel mg/L 0.00846
Potassium mg/L 1.54
Selenium mg/L <0.00250 U
Silver mg/L < 0.000500 U
Sodium mg/L 232
Thallium mg/L < 0.000500 U
Vanadium mg/L 0.001001J
Zinc mg/L 0.302
Mercury mg/L < 0.00005 U
Anions (9056)

Chloride mg/L 325
Sulfate mg/L 32.3
Semi-Volatile Organic Compounds (8270D SIM)

1,4-Dioxane ug/L 13

pg/L - micrograms per liter
mg/L - milligrams per liter
J -estimated value between the detection limit and limit of quantitation and/or due to quality contol issues

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.

UB - considered an artifact of blank contamination
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GWTP Quarterly Effluent Sampling - August 2022

Location ID: Daily Maximum LH18/24-SP650_082422
Sample Date: Units Conc (INF pond) MCL 8/24/22
GWTP - Collected from a spigot on
Location Description the discharge of effluent TK-650.
Sampled quarterly

Oil and Grease (1664A)
Oil & Grease | mg/L | 15 I NV I <1.00U
Chemical Oxygen Demand (410.4)
Chemical Oxygen Demand | mg/L | 200 I NV I 36.0
Volatile Organic Compounds (8260C)
1,1,1-Trichloroethane ug/L 7,230 200 <0.50U
1,1,2-Trichloroethane ug/L 216.9 5 <1.0U
1,1-Dichloroethane ug/L 14,032 NV <0.50U
1,1-Dichloroethene ug/L 253 7 <0.50U
1,2-Dichloroethane ug/L 181 5 <0.50U
1,2-Dichloropropane ug/L 5 5 <1.0U
Acetone ug/L 2,395 NV <2.0U
Benzene ug/L 181 5 <0.50U
Carbon tetrachloride ug/L 181 5 <1.0U
Chlorobenzene ug/L 47,180 100 <10U
Chloroform ug/L 3,615 NV <0.50U
cis-1,2-dichloroethene mg/L NV 70 3.1
Ethylbenzene ug/L 57,025 700 <1l0U
m,p-Xylene ug/L 83.6 NV <1.0U
Methylene chloride ug/L 1,699 5 <2.0U
o-Xylene ug/L 83.6 NV <1.0U
Styrene ug/L 5,987 100 <1.0U
Tetrachloroethene ug/L 180.7 5 <1.0U
Toluene ug/L 4,189 10 <0.50U
Trichloroethene ug/L 181 5 <0.50U
Vinyl chloride ug/L 72 2 <0.50U
Metals (6020A)
Aluminum mg/L 1.644 NV 0.0139 UB
Antimony mg/L NV 0.006 <0.00125U
Arsenic mg/L 0.722 0.01 0.000455 J
Barium mg/L 2 2 0.358
Beryllium mg/L NV 0.004 < 0.000500 U
Cadmium mg/L 0.0034 0.005 < 0.000500 U
Calcium mg/L NV NV 16.6
Chromium mg/L 0.752 0.1 0.000882 UB
Cobalt mg/L 11.495 NV 0.000205 J
Iron mg/L 2.395 NV 0.109J
Lead mg/L 0.0046 0.015 <0.00125 U
Magnesium mg/L NV NV 15.3
Manganese mg/L 15.494 NV 0.0672
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Nickel mg/L 0.184 NV 0.000878 J
Potassium mg/L NV NV 2.57
Selenium mg/L 0.012 0.05 <0.00250 U
Silver mg/L 0.003 NV < 0.000500 U
Sodium mg/L NV NV 817
Thallium mg/L NV NV < 0.000500 U
Vanadium mg/L 3.592 NV 0.000682 )
Zinc mg/L 0.31 NV 0.0226
Mercury mg/L NV 0.002 <0.00005 U
Anions (9056)

Chloride mg/L NV NV 1,140
Sulfate mg/L NV NV 32.0
Semi-Volatile Organic Compounds (8270D SIM)

1,4-Dioxane | met | 1342 | NV | 18

pg/L - micrograms per liter

mg/L - milligrams per liter

J - estimated value between the detection limit and limit of quantitation and/or due to quality contol issues
NV - No Value

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.

UB - considered an artifact of blank contamination
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Proposed Shallow Monitoring Network Location

e

LHSMWO02

04WW11

Shallow Well for Elevation Measurement Only

Intermediate Well for Elevation Measurement Only

Limits of Excavation at Surface
(Source: LHAAP-04 Final Completion

Report, Shaw, 2011)
— -~ Stream

— Road

[ ] Building

D Site Boundary

Notes:
1. LHAAP = Longhorn Army Ammunition Plant
2. RA-O = Remedial Action Operations

LHSMWO01

0 35 70

B fFeet

LHAAP-04

04WW07

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

bhate 2.

Figure 2-7

04WW01

Proposed Revised RA-O Monitoring Network
Second Annual RA-O Report
LHAAP-04

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Date: 7/27/2022

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAPO4\RAO\Year2\LHAAPO4_ProposedPerformance Monitoring Network.mxd



LHAAP-04 Remedial Performance Monitoring
Year 3 Semiannual Event #2

01123625

(August 2022)
Location Code 04WW01 04WW04 04WW05 04WWO07 04WW09 04WW10 04WW11
Sample ID 04WW01-220802 04WW04-220802 04WW05-220802 04WW05-220802-FD 04WW07-220802 04WW09-220802 04WW10-220802 04WW11-220802
Sample Date 8/2/2022 8/2/2022 8/2/2022 8/2/2022 8/2/2022 8/2/2022 8/2/2022 8/2/2022
Shallow Zone, Shallow Zone, Shallow Zone,

Location Description

Downgradient of
Former Plume Area

Shallow Zone, Within

Shallow Zone, Within Treatment Area
Former Plume Area

Downgradient of
Former Plume Area

Shallow Zone, Within
Treatment Area

Shallow Zone, Within
Treatment Area

Downgradient of
Former Plume Area

Analyte Units PCL Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual
Field Measurements
Dissolved oxygen mg/L NV 0.03 0.03 0.1 0.1 0.31 0.13 0.47 0.21
Oxidation Reduction Potential mV NV -104 -101 -70 -70 -148 -134 -24 -33
pH Std. Units NV 6.78 6.69 6.86 6.86 6.84 6.74 6.71 7.37
Perchlorate (EPA 6850)
Perchlorate [ uglL | 17 | <005 | U | <005 | u | <005 | U | <005 | U | <005 | U | <005 | U | <005 | U | <005 | U
Notes:

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.
< - The analyte was not detected above the concentration shown
PCL - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater

Residential Protective Concentration Level

ID - identification

FD - field duplicate

mV - millivolts

Std. Units - standard pH units
mg/L - milligrams per liter
Mg/L - micrograms per liter

NV - No value, PCL values are only shown for constituents of concern

Val Qual - validation qualfier

Page 1 of 1
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

November 8, 2022
DAIN-ODB-LO

Ms. April Palmie

Texas Commission on Environmental Quality Superfund Section — MC-136
Remediation Division

12100 Park 35 Circle, Bldg D

Austin, TX 78753

Re:  Final Pre-Design Investigation Report, LHAAP-29 Former TNT Production Area Group
2, Longhorn Army Ammunition Plant, Karnack, Texas

Dear Ms. Palmie,

An electronic copy of the above-referenced document is being transmitted to you for your
records. The document includes revisions based upon the Texas Commission on Environmental
Quality (TCEQ) and Environmental Protection Agency’s (EPA) comments on the Draft, received
August 12, 2022 and August 23, 2022, respectively, and comments on the Draft Final from
TCEQ received October 17, 2022.

The document was prepared by HDR Environmental, Operations and Construction, Inc. (HDR)
on behalf of the Army as part of HDR’s contract for the facility. I ask that Phil Werner, HDR’s
Project Manager, be copied on any communications related to the project.

The point of contact for this action is the undersigned. I may be contacted at 571-403-3232, or by
email at rose.m.zeiler.ctr@army.mil.

Sincerely,

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

Copies furnished:

B. Follin, USEPA Region 6, Dallas, TX (1 electronic only)
P. Bruckwicki, Caddo Lake NWR, TX (1 hard copy, 1 CD)
A. Williams, USACE, Tulsa District, OK (1 electronic only)
C. Montoya, USAE, Tulsa District OK (1 electronic only)
M. Bowlby, USAEC, San Antonio, TX (1 electronic only)
L. Sierocinski, USAEC, San Antonio, TX (1 electronic only)


mailto:rose.m.zeiler.ctr@army.mil
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

November 8, 2022
DAIN-ODB-LO

Mr. Brian Follin

U.S. Environmental Protection Agency
Federal Facilities Section R6

1201 Elm Street, Suite 500

Dallas, TX 75202-2102

Re:  Final Pre-Design Investigation Report, LHAAP-29 Former TNT Production Area Group
2, Longhorn Army Ammunition Plant, Karnack, Texas

Dear Mr. Follin,

An electronic copy of the above-referenced document is being transmitted to you for your
records. The document includes revisions based upon the Texas Commission on Environmental
Quality (TCEQ) and Environmental Protection Agency’s (EPA) comments on the Draft, received
August 12, 2022 and August 23, 2022, respectively, and comments on the Draft Final from
TCEQ received October 17, 2022.

The document was prepared by HDR Environmental, Operations and Construction, Inc. (HDR)
on behalf of the Army as part of HDR’s contract for the facility. I ask that Phil Werner, HDR’s
Project Manager, be copied on any communications related to the project.

The point of contact for this action is the undersigned. I may be contacted at 571-403-3232, or by
email at rose.m.zeiler.ctr@army.mil.

Sincerely,

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

Copies furnished:

A. Palmie, TCEQ, Austin, TX (1 electronic only)

P. Bruckwicki, Caddo Lake NWR, TX (1 hard copy, 1 CD)
A. Williams, USACE, Tulsa District, OK (1 electronic only)
C. Montoya, USAE, Tulsa District OK (1 electronic only)
M. Bowlby, USAEC, San Antonio, TX (1 electronic only)
L. Sierocinski, USAEC, San Antonio, TX (1 electronic only)


mailto:rose.m.zeiler.ctr@army.mil
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Comments Response Matrix

Draft Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas

Submitted by: April Palmie, TCEQ PM

Submitted: June 30, 2022

Responded by: Dr. Rose Zeiler, Army BRAC PM

Date Responded: 18 August 2022

01123628

1. Respondent concurs (C) or does not concur (D)
2. Commenter agrees (A) or does not agree (D) with response.
Number | Section/Page | Paragraph/Line Comment C.D Response AD
Reviewer #1: April Palmie, TCEQ

Define first use of GWP-Ind (move definition from C Concur. Definition has been moved to first

1 11-1 2nd Paragraph Section 1.1). Also, search for “GWP-Ind” throughout use and corrected in Section 1.1. Document

’ P) document and make sure usage includes “MSC” — correct has been searched and all references have
term is GWP-Ind MSC. been updated to reflect GWP-Ind MSC.
C Concur. Figure 2 has been revised to
Site features figure - Please add area of investigation 1nc.l ude call out boxes and lal?els for
. . . . Building 812-F and the Cooling Water

7 Figure 2 detalls.'Se'e Figure 5 boxes/descriptions for Outfall ditches Outfall / Ditch. The other areas of
and Building 812-F Area. Or add a pop-out label for these . L .
areas. investigation are t.he Coohng Water and

Wastewater pipelines which are shown and
included in the legend.

The PDI was specifically for soil, and you could remove C Concur. Agree that text associated with
the language about groundwater COCs and reference the groundwater concerns should be removed,
ROD for GW COCs. If you keep the list of groundwater since this PDI investigation concentrated
COCs, the document will need to also reference MCL and solely on soil and residual sediment/sludge.
PCLs with some variation of the language from the ROD Text has been removed.
(Section 2.2, page 2-6). Also add relevant acronyms to the
list:
ROD language: The U.S. Army intends to return the

3. 1.2/1-3 Last P contaminated shallow and intermediate groundwater zones

at LHAAP-29 to their potential beneficial uses, which for
the purposes of this ROD is considered to be attainment of
the SDWA MCLs to the extent practicable, and consistent
with 40 C.F.R. §300.430(e)(2)(1)(B & C). In the absence of
federal drinking water standards, clean-up levels will be
based on the Texas Risk Reduction Program (TRRP) Tier

1 Residential Groundwater Protective Concentration Level
(PCL) (TRRP Residential Groundwater PCL).

June 30, 2022

LHAAP-29 Draft Pre-Design Investigation Report
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Comments Response Matrix
Draft Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas
Submitted: June 30, 2022

Number | Section/Page | Paragraph/Line Comment C.D Response AD
I think this data would be clearly presented in two tables: C The table has not been divided into two
1) table that associates area of concern and soil borings separate tables; rather, the columns and
with specific piezometers and 2) table with area of concern rows have been reorganized to better
and the piezometer water levels. The way the data is present the information.
currently presented, it appears water level measurements
4 Table 1 were taken from each soil boring. “gnk” has been removed and replaced with
13 ry’7.
What is PZ-5/10? Request the PZ-5/10 rows include “dry”
rather than “unknown”. Tables have been placed at the end of each
section.
Please don’t put tables in the middle of a section, such as
in the middle of narrative about Building 812-F.
Please add a summary table with GWP-Ind MSC values. C A summary table of all GWP-Ind MSC
5. 2 MSCs You could start with the table from the ROD but a few values has been added.
were not included in the ROD (the NTs).
First paragraph C Text has been added describing the number
Add number of piezometers and the numbering scheme scheme and total number of piezometers
range (PZ-2 to PZ-X). What happened to PZ-1? installed, including those that were dry.
Third paragraph This information was added to the first
Piczometer Note which piezometers were dry. There is a note about paragraph and then noted again in
6. 2.1 information PZ-5 but the table also indicates a PZ-10 that was dry. The paragraph 3.
table includes PZ-5/10, or maybe that means 5 of 10.
Figures Figures 10 — 12 have been revised to
Please enable all piezometer locations on each of the include all of the piezometer locations.
figures. The current display of piezometer locations is
inconsistent from one figure to another.
Revise the notes like this one to include correct table C Figures 8 through 12 have been revised to
. numbers — include directions to the pertinent table of
7. Figures Soil sample i summary results.
results figures For all sampling results see LHAAP 29 PDI Report Table
3 - North Cooling Water Line Soil Sample Results

June 30, 2022 LHAAP-29 Draft Pre-Design Investigation Report 2
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Comments Response Matrix

Draft Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas

Submitted: June 30, 2022

01123630

Number | Section/Page | Paragraph/Line Comment C.D Response AD
C Concur. The text has been revised to state
“Depth to groundwater ranges between 7.5
ft bgs and 15.5 ft bgs, with depth to the
water table tending to be greater in the
eastern part of the site.”
In this sentence, did you intend to say “Depth to water
ranges” instead of “Elevations range™? — The following text has been added to this
Unsaturated Elevations range between 7.5 ft bgs and 15.5 ft bgs, with paragraph Temporary piezometers were
8. 4 zone, First P, 2" | depth to the water table tending to be greater in the eastern 1n§talled to find depth to th.e water table and
sentence part of the site. thlck'ne.ss Qf unsatu.rated soﬂs,'thereby
providing information on vertical extent of
Also add statement with number and range (PZ-2 to PZ-X) contaminated soils to be removed during the
and why they were installed. remedial action. The depth to groundwater
from east to west are as follows: PZ-2 14.1
ft bgs; PZ-3 10.7 ft bgs; PZ-4 14.9 ft bgs;
PZ-6 7.5 ft bgs; PZ-7 8.7 ft bgs; PZ-8 10.3
ft bgs; and PZ-9 15.5 ft bgs. Piezometers
PZ-5 and PZ-10 were dry holes. ”
Please summarize the trenching activities in the C Text describing the excavation and
conclusions section (big picture). observations has been added to this section.
The sample strategy assumed the wooden line and “Considered” has been replaced with
surrounding soil would be removed during RA. This is “excavation and removal will be included in
9 4 Wooden TNT summarized at the end of Section 2.2.3 and in the March the RD”.
‘ Wastewater Line | 2022 Sample Rationale Memo. The conclusion section
states excavation and removal will be “considered” in the
RD. Should the conclusion be revised to state excavation
and removal will be “included in the RD”’? If the plans
have changed, please explain.
The photo log is a good record of the trenching activities. C Photos have been added in Attachment 5
10. Photo log Please add photos from the other soil boring and sampling that show boring activities and logs.
activities.
Revise cover page to not specify CD. C Note will be removed.
11. Attachment 5 Draft submittals usually include the data packages, but I An electronic file will be provided.
don’t think this one did. I may have missed that file in the
download.

June 30, 2022

LHAAP-29 Draft Pre-Design Investigation Report




Comments Response Matrix

01123631

Draft Final Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas

Submitted by: April Palmie, TCEQ PM

Submitted: September 16, 2022

Responded by: Dr. Rose Zeiler, Army BRAC PM

Date Responded: 31 October 2022

1. Respondent concurs (C) or does not concur (D)
2. Commenter agrees (A) or does not agree (D) with response.
Number | Section/Page | Paragraph/Line Comment CD Response AD
Reviewer #1: April Palmie, TCEQ

Table 1 was revised as requested and then inserted into the | C The original excel table has been inserted

1. General Table 1 document as a low-quality image. Please insert the table, into the document.
not an image.

5 General MSC Table Thank you for adding the MSCs table. Please add it to the | C Table has been added to the TOC as Table
list of tables. 1.
Attachment 3 — The set of results tables included in the C The adobe files failed to compile, this has
draft final version is different from the set of tables been corrected and the tables reinserted into

3 Attachment 3 included in the draft file. The first 8 pages from the draft the attachment.
file covered March 2-10, 2021, and those results are
missing in the Draft Final report.
Attachment 4 - The photo log in the draft version included | C The adobe files failed to compile, this has
narrative about the trenching activities, which was very been corrected and the tables reinserted into
helpful. That photo log with narrative disappeared in the the attachment.

4. Attachment 4 draft final version. My request was to add photos showing
soil borings and sampling activities. Also, note when you
insert jpgs directly into pdfs, the size of those pages can
get really big compared to other pages.

October 31, 2022

LHAAP-29 Draft Final Pre-Design Investigation Report

1
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Comments Response Matrix
Draft Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas
Submitted: June 30, 2022

Submitted by: Brian Follin, EPA Region 6 PM
Responded by: Dr. Rose Zeiler, Army BRAC PM
Date Responded: 29 August 2022

1. Respondent concurs (C) or does not concur (D)
2. Commenter agrees (A) or does not agree (D) with response.
Number | Section/Page | Paragraph/Line Comment C.D Response AD
Reviewer #1:
| 1.1 Paragraph 2 Define 1% occurrence of the acronym, “GWP-Ind.” Period | C Concur. A(:‘ronym added after first use
is missing at end of last sentence in 2™ paragraph under Section 1.
) 14 6 b “wooden TNT waster line” should be “wooden TNT C Concur. Text has been revised to state
. ullet . « .
wastewater line. wooden TNT wastewater line”.
3 2.2 Paragraph 1 Citation needed for Unified Soil Classification System. C Concur. Citation added.
C The piezometer in question would have
been labeled PZ-1. The attempt to drive the
drill rods to 15 ft bgs reached refusal at 3-4
ft bgs at the original planned location of PZ-
1. The drill rig was offset and hit refusal
. It still would be helpful to identify this “dry” piezometer again. The drill rig was then moved
on maps because it provides useful information about the approximately 15 ft southwest and PZ-1
site. The well may have been dry at the time of was set in the vicinity of boring locations
measurement because it was completed in a very fine- SB172 and 29SB173. The piezometer had
grained zone (e.g., clay) that yields water very slowly. not equilibrated after 24 hours. As a result,
4 21 Paragraph 3 Thus, the well screen interval of the piezometer still may the drill rig was offset several feet and PZ-4
’ have been open to the saturated zone, even though there installed next to it on 23 March. The first
was no groundwater in the well at the time of attempted two piezometer locations were not
measurement. In addition, it is unclear why this well was developed since the depths were too
unnumbered and not included/discussed in the report, shallow. The third location, which
whereas two other dry wells (PZ-5 & PZ-10) were remained dry after 24 hours, was so close to
numbered and retained in the report. the final location that recording the location
would have provided a minimal difference
in coordinates. This explanation has been
added to the report.

June 30, 2022 LHAAP-29 Draft Pre-Design Investigation Report 1
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Comments Response Matrix
Draft Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas
Submitted: June 30, 2022

Number | Section/Page | Paragraph/Line Comment C,D Response A,D

C The selection of samples to send for re-
analysis was based on several meetings
between TCEQ, EPA and Army to discuss
the rationale and data gaps identified by
88 out of how many total samples? Why/how were these TCEQ and EPA. The samples for re-

88 selected? analysis were then approved by regulators.
This information is summarized in
Attachment 6 of the draft report. A
reference to Attachment 6 has been added
to the paragraph.

C Concur. The acronym has been added to
Section 2.4 and the Acronym List.

5 24 Paragraph 7

6 2.4 Paragraph 12 The abbreviation/acronym “FD” is not defined.

June 30, 2022 LHAAP-29 Draft Pre-Design Investigation Report 2



01123634

Comments Response Matrix
Draft Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas
Submitted: June 30, 2022

It appears different approaches were used to determine | C Concur. All positive detections have been
which detections in tables 2—3 were shown in fig. 8 added to the figures.

and all similar figs. in section 3. Fig. 8 shows all
detections that exceeded the comparison levels, but
selectively shows some detections that did not exceed
comparison levels. For example, SB121 had 5
detections, but only the value exceeding a comparison
level is shown. In contrast, all 2, 4, 6-TNT
detects/non-detects for SB119 are shown, even though
they did not exceed a comparison level. This occurs
on other figs. of the section, although the approaches
seem to differ among figs. Some figs. only show
detections that exceeded a given GWP-IND MSC
while simultaneously identifying wells with explosive
detections as non-detects (see next paragraph). It
would be helpful to use a consistent approach to
which values are shown on all of these figs., or
alternatively, indicate the differences by changing the
fig. titles to represent what is actually shown in a

7 3.2 given fig. if different approaches are retained among
the figs.
The problem with the different approaches selected C Concur. Figures 10, 11 and 12 have been
for what is plotted and shown in the informative boxes updated to change the non-detect locations
also needs to be consistent with the symbology used to where estimated results were observed.

show non-detects and detects on the figs. Some figs.
use open squares indicating non-detections even
though the corresponding table and text indicate there
were detections for the same borehole—this seems to
be done on some figs. when the detections were below
the applicable screening level. However, this
approach, and inconsistent application among the
figs., creates contradictions when one compares
explosive detections among the text, tables, and figs.
As noted in a paragraph above, a consistent approach
should be used throughout all 3 report components
(text, table, and figs.) If the approach to what is
considered a detection is going to differ among these 3
report components, it needs to be clearly explained in

June 30, 2022 LHAAP-29 Draft Pre-Design Investigation Report 3
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Comments Response Matrix
Draft Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas
Submitted: June 30, 2022

Number | Section/Page | Paragraph/Line Comment C,D Response A,D

the text and clearly indicated/described on the figs.
and reflected by the corresponding fig. titles.

The 2" depth interval is shown as 6-7 ft bgs, but the C 1) Concur. The figure has been
depth interval shown in table is 7-8 ft bgs. revised to correctly show the depth
interval as 7 — 8 ft bgs.

For SB124, ND values are shown for 2, 4-DNT and 2, 2) Table 2 has been revised to include
6-DNT at 3-4 ft bgs, but this depth interval and ND the results for 2, 4-DNT and 2, 6-
values are missing in table 2. DNT at 3-4 ft bgs.

8 3.2 Fig 8 3) Concur. The figure has been
For SB120, the 2™ depth interval is shown as 6-7 ft revised to correctly show the depth
bgs, but table 2 shows 7-8 ft bgs. Reconcile interval as 7 — 8 ft bgs. The bold
discrepancy. In addition, the 0.296 J value should not font on value 0.296 J has been
be bolded because it is not greater than the removed.

comparison level.

C Concur. The values have been reviewed
Some of the COC values for boring SB129 do not match and the changes made for the COCs at the 5
9 313 Fig 9 values in table 4: all 3 COC values for the 5-6 ft bgs depth — 6 ft bgs interval. The 2,4,6-TNT value for
’ interval and the 2, 4, 6-TNT value for the 7-8 ft bgs depth the 7 — 8 ft bgs interval is correct but should
interval. Reconcile discrepancies. not be in bold font; the bold font has been
removed.

June 30, 2022 LHAAP-29 Draft Pre-Design Investigation Report 4



Draft Report: Pre-Design Investigation Report, LHAAP-29, Former TNT Production Area Group 2, Longhorn Army Ammunition Plant, Karnack, Texas

Comments Response Matrix

Submitted: June 30, 2022

01123636

Number

Section/Page

Paragraph/Line

Comment

Response

AD

10

3.5

Transite TNT wastewater line, last two sentences in 3rd
paragraph (immediately above table 7). The approach to
characterizing contamination extent between these two
sentences is inconsistent, and it makes it unclear if one or
more approaches to contamination extent definition were
used in this study/report. The inconsistency between what
was defined as contamination in the text/tables differed
from what was shown as contamination in the figures—
this inconsistency also exists between the text/table 7 and
fig. 12. The two approaches to contaminant extent
definition in these 2 sentences includes: (1) contamination
extent defined only by detections above comparison levels,
as was used for borings SB151 and 152 in 1st sentence; or
(2) contamination extent defined by all detections,
including detections above and below comparison levels,
as was used for boring SB137. Specifically, vertical
contamination extent for borings SB151 and 152 is defined
as 3-4 ft bgs in the 1st sentence, which indicates only the
depth intervals with detections above comparison levels
was used (because SB152 had one detection below
screening levels at 11-12 bgs). In contrast, vertical
contamination extent for boring SB 137 is defined as 3-16
ft bgs in the 2nd sentence, indicating the detection below
comparison levels at 3-4 ft bgs and the detections above
comparison levels at 11-16 ft bgs were used. Need to
clarify which approach was used, or alternatively, explain
why two approaches were used.

Concur. The sentence has been revised to
clarify that detections above comparison
levels at 11-16 ft bgs represent the vertical
extent of contamination, as the proceeding
sentence states.

11

3.5

Wooden TNT wastewater line, 1st paragraph, 2nd to last
sentence (beginning with “Boring 29SB134”). Depth
interval provided in the sentence is incorrect—table 8
indicates the 2, 4-DNT detection was in the 5-6 ft bgs
depth interval (there is no 3-4 ft bgs depth interval in table
8).

Concur. Depth has been corrected.

June 30, 2022

LHAAP-29 Draft Pre-Design Investigation Report 5
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1,3-DNB 1,3-Dintrobenzene
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1,2-DCA 1,2-Dichloroethane

Cis-1,2-DCE Cis-1,2-Dichloroethene

AECOM AECOM Technical Services, Inc.
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COoC Contaminant of Concern

COPECs Chemicals of Potential Ecological Concern
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DNAPL dense non-aqueous phase liquid
DPT direct push technology

DQOs Data quality objectives

ETA Eurofins / Test America

ft feet
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GWP-Ind MSC medium-specific concentration for industrial use based on groundwater protection
GWTP groundwater treatment plant

HDR HDR Environmental, Operations and Construction, Inc.
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IDW investigative derived waste

ISTD in-situ thermal desorption

LCS Laboratory Control Samples
LHAAP Longhorn Army Ammunition Plant
LUCs Land Use Controls

mg/kg milligrams per kilogram

MNA monitored natural attenuation
MSCs medium-specific concentrations
MS/MSD matrix spike/matrix spike duplicate
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R
ROD
SRM
TCE
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TNT
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Ve
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U.S. Army Corps of Engineers
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1 Introduction

This Pre-Design Investigation (PDI) Report has been prepared to meet the objectives specified in
the Final Record of Decision (ROD [HDR, 2019]) to further define the location and extent of soils
impacted by explosives at the former Longhorn Army Ammunition Plant (LHAAP) site LHAAP-29,
Former Trinitrotoluene (TNT) Production Area, Group 2 located in Karnack, Texas. The purpose of
this investigation was to gather additional site data to support development of the Remedial Design
(RD) by refining the extent of explosives-impacted soil at the former Building 812-F, Cooling Water
Outfall/Ditch, North and South TNT Cooling Water lines, and Wooden/Transite TNT Wastewater
Lines. This document has been prepared under the U. S. Army Corps of Engineers (USACE) Tulsa
District Contract Number W912BV 19D0016; Task Order No. W912BV 20F0096.

This PDI Report provides the observations and results of the field investigations conducted from
March 1 through March 11, 2021 and March 21 through March 25, 2022. The March 2022 field
investigation was conducted to further define the extent of soil contamination discovered during the
March 2021 event. In addition, 88 samples from the March 2021 field investigation were re-analyzed
via Method 8321A to reach detection limits below cleanup levels (i.e., medium-specific concentration
for industrial use based on groundwater protection [GWP-Ind MSC). The PDI field investigations
were conducted in accordance with procedures outlined in relevant sections of the Installation Wide
Work Plan (IWWP) (AECOM, 2014): specifically, those procedures for conducting direct push
technology drilling (DPT); temporary piezometer installation; soil sample collection; handling and
laboratory analyses; decontamination; handling and disposal of investigation derived waste (IDW);
and surveying. The IWWP was reviewed by and concurrence was obtained from the Texas
Commission on Environmental Quality (TCEQ) and the U.S. Environmental Protection Agency
(USEPA). These procedures were presented in the Final Pre-Design Investigation Work Plan for
LHAAP-29, Former TNT Production Area, Group 2, Longhorn Army Ammunition Plant, Karnack,
Texas dated February 2021 (HDR, 2021)

1.1 Site History and Background Information

The Former TNT Production Area was in operation from April 1943 to August 1945 as a six-line plant
with a supporting acid plant. LHAAP-29 produced 400 million pounds of flake TNT using five TNT
production lines (A through E) and one standby line (F). Each production line was essentially the
same and consisted of four main components: An Unloading Area where acids and toluene were
unloaded and held in tanks until ready for use; A Nitrating Area where TNT flakes were produced by
nitrating toluene with nitric acid and oleum; a Wash Area where the TNT flakes were washed to
remove impurities and then dried; and a Loading Area where the cardboard-boxed TNT was loaded
onto trucks. The Unloading Area included aboveground holding tanks for acids (Tanks 508 and 817)
and toluene (Tank 804).

TNT wastewater (red water) from the production of the TNT was sent through wooden pipelines to a
storage tank and pump house, and then to the TNT Wastewater Treatment Plant (LHAAP-32). The
wooden red water line was installed at a depth of 3 to 5 feet (ft) below ground surface (bgs) and was
clear-flushed and abandoned in 1946 (HDR, 2019). The pipeline was approximately 4,800 feet in
length, 12 inches in diameter, and coated with an asphalt material. Several trenches were
excavated across the wooden line in 1993, and the wood was found to be soft and severely
degraded at most locations (HDR, 2019). Two samples collected (liquid sample 29WL01 and
sediment/sludge sample 29WL03) identified high concentrations of 2,4,6-trinitrotoluene (2,4,6-TNT)
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(liquid — 3,500 micrograms per liter [ug/L] and sediment — 3,700 milligrams per kilogram [mg/kg]). Of
concern is that the deteriorated condition of the line and the potential for residual explosives may
present a continuing source of groundwater contamination. Samples collected from three soil
borings located adjacent to the TNT wooden wastewater line were found to contain explosives that
were above the (GWP-Ind MSC). Historic soil borings 29SB09 and 29SBO09R, collected from the
southwestern end of the pipeline, contained 2,4,6-TNT (7.5 mg/kg and 14.7 mg/kg, respectively),
while soil boring 29SB85, collected from the northwestern end of the pipeline, contained 2-amino-
4,6-dinitrotoluene (2-amino-4,6-DNT) (0.9 mg/kg) and 4-amino-2,6-dinitrotoluene (4-amino-2,6-DNT)
(0.3 J mg/kg).

The wooden pipeline was replaced with a transite TNT wastewater pipeline, which according to 1943
records, ran parallel to the wooden TNT wastewater pipeline approximately five feet to the north
(Rose M. Zeiler — File Review). The transite TNT wastewater line had two solid residue samples
with detections of explosives that were above the GWP-Ind MSC. Solid residue sample 29WL14,
collected from the southwestern end of the pipeline contained 2,4,6-TNT (58.4 mg/kg), 2,4-
dinitrotoluene (2,4-DNT) (7.21 mg/kg), 2-amino-4,6-DNT (19 JH mg/kg [JH = estimated biased
high]), and 4-amino-2,6-DNT (13.3 mg/kg), while solid residue sample 29WL13 collected from the
mid-point of the pipeline contained 2,4,6-TNT (526 mg/kg), 2,4-DNT (89 mg/kg), and 1,3-
dintrobenzene (1,3-DNB) (1.08 mg/kg).

Cooling water (blue water) from the production area ran through vitreous clay main lines and
discharged into an open ditch. The transite wastewater pipeline was made of concrete and asbestos
material, while the vitreous clay piping also contained an asbestos wicking. There are approximately
5,000 feet of pipe in the main lines, approximately 1,680 linear feet of pipe from each production
area to the main line, and 12 manholes. These lines were gravity fed and were fitted with manholes.
Past investigations determined the lines contained solid residues that are contaminated with
explosives at concentrations that are above the GWP-Ind MSC (solid residue). The liquid and solid
residue were collected from the manholes. When unearthed, the lines were reported in good
condition. The cooling water lines discharged to the cooling water outfall/ditch near the LHAAP-29
pump house. The lines were reportedly buried at depths from 3 to 5 feet below ground surface (ft
bgs) or deeper.

The former production line facilities and above ground storage tanks were demolished and removed
in 1959. Components of the production facility that remain onsite include concrete foundations of
production and pump house buildings, open-top concrete-lined pits, most of the underground utilities
and the deteriorated wooden TNT wastewater pipeline, transite TNT wastewater pipeline and cooling
water lines. Later activities included the soak-out of out-of-specification rocket motors that took
place from 1959 to the mid-1970s and involved the use of methylene chloride-based industrial
solvent at tank 801-F (USACE, 2020). The location of LHAAP-29 is provided in Figure 1, while the
site features and topography are provided in Figure 2.

Explosive compounds have been detected in soil, surface water, sediment, and groundwater
samples. Volatile organic compounds (VOCs) have also been detected in groundwater. Perchlorate
was first detected in soil and groundwater at this site in 2000. A Remedial Investigation (RI) for
groundwater and soil was completed in 2001 (Jacobs, 2001) and a Feasibility Study (FS) evaluating
remedial alternatives for groundwater and soil was finalized in 2010 (Shaw, 2010). Fieldwork to
support an addendum to the RI/FS for LHAAP-29 was completed in 2013. The Rl Addendum, which
further defined the extent of soil and groundwater contamination and conducted additional treatability
studies, received regulatory approval in August 2016 (AECOM, 2016).
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An FS Addendum evaluated additional remedial alternatives for groundwater and was completed in
2017 (AECOM, 2017). The Proposed Plan (PP) was completed in November 2018 (HDR, 2018) and
the Final ROD (HDR, 2019) was signed in September 2019.

1.2 Summary of Selected Remedy

The final selected remedy for LHAAP-29 includes excavation and off-site disposal of contaminated
soil; flushing, inspection, and plugging of the TNT cooling water and wastewater lines; in-situ thermal
desorption (ISTD) treatment of the intermediate groundwater zone dense non-aqueous phase liquid
(DNAPL) plume; monitored natural attenuation (MNA) for the shallow zone groundwater plumes and
for the intermediate groundwater plume following ISTD; and land use controls (LUCs) for soil and
groundwater.

The final selected remedy for LHAAP-29 protects human health and the environment by preventing
human and ecological receptor exposure to contaminated soil and contaminated groundwater. The
human health risk assessment scenarios evaluated were based on the hypothetical future
maintenance worker. In the soil, chemicals of concern (COCs) and chemicals of potential ecological
concern (COPECs) are explosives (2,4,6-TNT, 2,4-DNT, and 2,6-dinitrotoluene [2,6-DNT]).
Perchlorate is considered a potential soil COC based on groundwater concentrations. The cleanup
criteria for the soil contaminants is the GWP-Ind MSC. COCs in the solid residue contained in the
transite TNT wastewater and vitrified clay cooling water lines include explosives (2,4,6-TNT, 2,4-
DNT, 2,6-DNT, 2-amino-4,6-DNT, and 4- amino-2,6-DNT, 1,3-DNB).

1.3 Objective

The objectives of the PDI field investigations were as follows:

e Further evaluate the extent of explosives-contaminated soil present at levels exceeding the
TCEQ GWP-Ind MSC at Building 812-F;

o Further evaluate the extent of explosives-contaminated soil present at levels exceeding the
TCEQ GWP-Ind MSC at the cooling water outfall/ditch;

e Further evaluate the extent of explosives-contaminated soil present at levels exceeding the
TCEQ GWP-Ind MSC located adjacent to the north and south cooling water lines and
wooden and transite TNT wastewater lines; and

e Provide extent and volume data for contaminated soil that supports development of the RD.

1.4 Scope of Work

The scope of the field work included the following activities:

e Advancement of 24 DPT boreholes adjacent to Building 812-F to 16 ft bgs or top of the
saturated zone and installation of one temporary piezometer;

e Collection of up to 4 soil samples per boring and analysis for explosives via method
SW8330A and/or SW8321A,

¢ Advancement of 15 DPT borings around the cooling water outfall/ditch to 8 ft bgs or top of
the saturated zone and installation of two temporary piezometers;

e Collection of up to 4 soil samples per boring and analysis for explosives via method
SW8330A and/or SW8321A,;

e Advancement of 48 DPT borings adjacent to the north and south cooling water lines and
wooden and transite TNT wastewater lines to 16 ft bgs or top of the saturated zone and
installation of three temporary piezometers;
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Collection of sediment / sludge samples from within the wooden TNT wastewater line, where
excavated, for explosives analysis via method SW8330A;

Collection of up to 4 soil samples per boring and analysis for explosives via method
SW8330A and/or SW8321A,;

Conduct a topographic survey of the LHAAP-29 site delineated to 1-foot contour intervals
that include the Refuge boundary; and

Handling and disposal of IDW soil cuttings.

November 2022 | 1-4



01123649

PDI Report I_)?
LHAAP-29

2  Field Investigation Activities

This section provides the activities and methods used to install temporary piezometers and perform
soil sampling and analyses, conduct a topographic survey of the site, handle and dispose of IDW,
and quality control/quality assurance procedures and data validation.

Field efforts were focused on further delineating the horizontal/vertical extent of explosives
contamination in unsaturated soil around Building 812-F, the Cooling Water Outfall/Ditch, adjacent to
the North and South Cooling Water Lines, and Wooden and Transite TNT Wastewater Lines. For
the purpose of characterization, soils were compared to the TCEQ GWP-Ind MSC for 1,3- DNB (1
mg/kg), 4-amino-2,6-DNT (1.7 mg/kg), 2-amino-4,6-DNT (1.7 mg/kg), 2,4-DNT (0.042 mg/kg); 2,6-
DNT (0.042 mg/kg); 2,4,6-TNT (5.1 mg/kg), 2-NT (100 mg/kg), 3-NT (100 mg/kg), and 4-NT (100
mg/kg). Samples collected during the March 2021 field investigation were initially analyzed using
Method SW8330A but the detection limits were found to be higher than the cleanup levels.
Therefore, 88 of the March 2021 samples were submitted to another lab and analyzed using Method
SW8321A that reached the required detection limits. Method 8321A was subsequently used to
analyze all March 2022 soil samples.

In total, soil borings were advanced at 87 locations using a GeoProbe 7730 DT rig outfitted with dual
sampling tubes.

Table 1. TCEQ GWP-Ind MSC Values

1,3-Dinitrobenzene (1,3-DNB) 1
2,4,6-Trinitrotoluene (2,4,6-TNT) 5.1
4-Amino-2,6-dinitrotoluene (4-Am-DNT) 1.7
2-Amino-4,6-dinitrotoluene (2-Am-DNT) 1.7
2,4-Dinitrotoluene (2,4-DNT) 0.042
2,6-Dinitrotoluene (2,6-DNT) 0.042
2-Nitrotoluene (2-NT) 100
3-Nitrotoluene (3-NT) 100
4-Nitrotoluene (4-NT) 100

2.1 Temporary Piezometer Installation

Nine temporary piezometers were installed to provide depth to the water table and thickness of
unsaturated soils, and provide information on vertical extent of contaminated soils to be removed
during the remedial action. Piezometers were labeled PZ- and included a number assigned to a
specific area of concern being investigated. After 24 hours of equilibrating, two piezometers (PZ-5
and PZ-10) were determined to be dry and abandoned in accordance with Texas Water
Development Board and District Rules, Pineywoods Groundwater Conservation District. A third
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temporary piezometer (PZ-1) was discontinued after hitting refusal twice and on a third attempt did
not produce groundwater.

Temporary piezometers were installed by driving Geoprobe rods to 20 ft bgs and installing the
piezometer string through the rods. They were constructed with flush-joint threaded schedule 40
PVC riser pipe and 0.01-inch slot well screens 15 feet in length and were left open for a minimum of
24 hours before water level measurements were collected.

Several piezometers were installed at each area of investigation including Building 812-F, Cooling
Water Outfall / Ditch, North Cooling Water Line, South Cooling Water Line, and Transite TNT
Wastewater Line. Piezometers were not installed along the Wooden TNT Wastewater Line based
on data and observations made during the March 2021 field investigation that support complete
removal of the line.

Several attempts to install piezometers at Building 812-F to 20 ft bgs within the sample grid were
made. An initial attempt to drive the drill rods to 20 ft bgs reached refusal at 3-4’ bgs. A second
attempt was made by offsetting the drill rig, which also hit refusal at a shallow depth. The drill rig
was then moved approximately 15 feet southwest and a piezometer (to be named PZ-1) was
installed in the vicinity of boring locations 29SB172 and 29SB173. This piezometer did not
equilibrate after 24 hours. As a result, the drill rig was offset several feet and a second attempt was
made. This piezometer (PZ-4) produced water at 14.9 ft bgs . Two piezometers were installed at
the Cooling Water Outfall / Ditch, one in Area B (PZ-2) and one in Area C (PZ-3). The water table in
PZ-2 was measured at 14.1 ft bgs and 10.7 ft bgs at PZ-3. Two piezometers (PZ-5 and PZ-6) were
installed at the North Cooling Water Line; PZ-5 was determined to be dry after equilibrating after 24
hours. The water table at PZ-6 was measured at 7.5 ft bgs, while PZ-10 remained dry after 24
hours. Two piezometers (PZ-7 and PZ-8) were installed at the South Cooling Water Line. The
water table at PZ-7 was measured at 8.7 ft bgs and 10.3 ft bgs at PZ-8. One piezometer was
installed along the Transite TNT Wastewater line (PZ-9), which had a water table elevation of 15.5 ft
bgs.

2.2 DPT Advancement: Soil Sampling and Analyses

Continuous soil cores were collected at each boring location using the dual tube method that uses
two sets of probe rods, where the larger diameter set of rods is driven into the ground as an outer
casing. These outer rods receive the driving force from the hammer and provide a sealed hole from
which soil samples may be recovered without the threat of cross contamination. The second,
smaller set of rods are placed inside the outer casing. The smaller rods hold the macro sample liner
in place as the outer casing is driven one sampling interval (~4 ft bgs) at a time. The small rods are
then retracted to retrieve the macro core sample liner. After retrieval, the acetate sleeve containing
the soil core was removed from the sample barrel and logged using the Unified Soil Classification
System Standard Practice for Classification of Soils (ASTM, 2018). Soil boring logs are provided in
Attachment 1.

2.2.1 Building 812-F

Twenty-four (24) DPT borings were advanced west and adjacent to Building 812-F to a maximum
depth of 16 ft bgs or top of the saturated zone. These locations include 29SB118 through 29SB125
(March 2021 field investigation) and 29SB167 through 29SB182 (March 2022). A maximum of four
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soil samples were collected from each DPT boring and analyzed for explosives using either Method
SW8330A or SW8321A. Sample depths were selected based on visual signs of contamination
and/or presence of an odor but were generally collected as a grab sample within the 4-foot intervals
(i.,e., 0 -4 ftbgs, 4 - 8 ft bgs, 8 - 12 ft bgs, and 12 - 16 ft bgs). Depth to the saturated zone were
measured by a temporary piezometer that was installed (PZ-4 at 14.9 ft bgs).

Eight DPT borings were installed during the March 2021 field investigation centered around historic
sample location 29SG118 (AECOM 2014) where 2,4-DNT (0.138 mg/kg at 6 ft bgs & 17.1 mg/kg at
10 ft bgs) and 2,6-DNT (3.42 mg/kg at 10 ft bgs) were detected above the soil cleanup levels. The
boring locations were offset approximately 10 ft from 29SG118. Sample location 29SG118 is
approximately 50 feet west of Building 812-F and adjacent to the TNT Cooling Water Drain Line
(North). An additional 16 boring locations were installed in March 2022 after initial sample results
failed to determine the horizontal and vertical extent of contamination. Seven borings were
collocated with previous locations (29SB118-120 and 29SB122-125) to determine vertical extent of
contamination while nine borings were installed approximately 20 ft outside the March 2021 grid to
determine horizontal and vertical extent. The boring locations for both field investigations are shown
in Figure 3.

2.2.2 Cooling Water Outfall/Ditch

Fifteen DPT borings were advanced along the Cooling Water Outfall/Ditch to a maximum depth of 14
ft bgs or the top of the saturated zone. These locations include 29SB126 through 29SB133 (March
2021) and 29SB183 through 29SB189 (March 2022). A maximum of four soil samples were
collected from each DPT boring and analyzed for explosives using either Method SW8330A or
SW8321A. Sample depths were selected based on visual signs of contamination and/or presence of
an odor but generally were collected within every 2-foot interval (i.e., 0 - 2 ft bgs, 2 - 4 ft bgs, 4 - 6 ft
bgs and 6 - 8 ft bgs). Depth to the saturated zone were measured by two temporary piezometers
that were installed (PZ-2 [14.1 ft bgs] and PZ-3 [10.7 ft bgs]).

Three separate areas were investigated along the Cooling Water Outfall/Ditch. The first location
was centered on historic sample locations 29SD46 and 29SB112 (29SB126 — 29SB129 [March
2021] and 29SB183 — 29SB185 [March 2022]), the second centered on historic sample location
29SD13 (29SB130 — 29SB133 [March 2021]), and the third centered on historic sample locations
29SB15 (29SB188 [March 2022]), 29WW116 (29SB189 [March 2022]), and 29WW05 (29SB187
[March 2022]). Historic sample location 29SD46 had detections of TNT (26,000 mg/kg), 2,4-DNT
(8,000 mg/kg), and 2,6-DNT (15 mg/kg) at 0 — 0.5 ft bgs, while sample location 29SB112 had
detections of 2,4-DNT (0.0544 J mg/kg [J = estimated] at 0.5 ft bgs) and 2,6-DNT (0.0862 mg/kg at
0.5 ft bgs and 0.0704 mg/kg at 2 — 4 ft bgs) that exceed cleanup levels. Historic sample location
29SD13 had a single detection of TNT (51 J mg/kg) at 0.5 ft bgs that exceeded the cleanup level.
Historic sample 29SB15 had detections of 2,4,6-TNT (110 mg/kg at 2 ft bgs and 54 mg/kg at 7 ft
bgs) that exceeded the cleanup level, while historic water samples collected from wells 29WWO05
and 29WW116 had detections of DNT and NT that exceeded cleanup levels. The sample locations
are shown in Figure 4.
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2.2.3 North and South Cooling Water Lines / Wooden and Transite TNT Wastewater
Lines

Forty-eight (48) DPT borings were advanced along the North and South Cooling Water Lines /
Wooden and Transite TNT Wastewater Lines from depths ranging between 2 ft bgs and 20 ft bgs. A
maximum of four soil samples were collected from each DPT boring and analyzed for explosives
using either Method SW8330A and/or SW8321A. Sample depths were selected based on visible
signs of contamination and/or presence of an odor, but generally a grab sample was collected within
every 4-foot interval (i.e., 0-4 ft bgs, 4-8 ft bgs, 8-12 ft bgs and 12-16 ft bgs). At excavated areas
used to identify the location of the TNT wooden wastewater line, soil samples were collected from 0
— 4 ft below the bottom of the pipeline and 4 — 12 feet below the bottom of the pipeline. The
remaining two samples were used to collect liquid and sediment/sludge samples, when present, by
breaching the wooden line. Where liquid or sediment/sludge was not present, the sample was
substituted with another soil sample from immediately below the pipeline. Depth to the saturated
zone were measured by three temporary piezometers that were installed (PZ-6 [7.5 ft bgs], PZ-7 [8.7
ft bgs], and PZ-9 [15.5 ft bgs]).

A combined 91 samples were collected during the 2021 and 2022 field investigations. Samples
were collected from locations where historic nitrotoluene concentrations in soil, sediment or water
(collected from manholes on the pipelines) exceeded cleanup levels. The historic sediment and
water samples were collected from manholes in the cooling water lines; these junctures tend to be
low points in the lines that would be the most likely to accumulate sediment/water that could leach to
adjacent soil. Samples were also collected from locations along the pipelines where data had not
previously been collected. The intent of these samples was to provide coverage along the entire
length of the pipelines and to confirm that leaching from the lines has not occurred or are present at
concentrations exceeding cleanup levels that would require further soil excavation. Samples
collected in March 2022 were intended to refine the extent of contaminated soil identified during the
March 2021 investigation. Sample locations are provided in Figures 5, 6, and 7.

During the March 2021 field investigation, 17 DPTs were advanced along the lengths of the two TNT
cooling water lines; 8 along the north line and 9 along the south line. Sample locations along the
north line included 29SB138, 29SB139, and 29SB142 through 29SB147. Sample locations along
the south line included 29SB135, 29SB136, and 29SB160 through 29SB166. An additional 10 DPT
borings were installed during the March 2022 investigation to refine the extent of soil contamination
identified during the 2021 investigation. The DPT borings included 29SB198 and 29SB199 (South
TNT Cooling Water Line) and 29SB190 — 29SB197 (North TNT Cooling Water Line).

Sixteen (16) soil samples were collected along the lengths of the wooden and transite TNT
wastewater lines in March 2021. Sample locations along the wooden TNT wastewater line include
29SB134, 29SB141, and 29SB154 through 29SB159. Sample locations along the transite TNT
wastewater line include 29SB137, 29SB140, and 29SB148 through 29SB153. Several DPT borings
(4) were located adjacent to historic sample locations where nitrotoluene concentrations in soil,
sediment or water (i.e., sediment/sludge collected from the pipelines) exceeded cleanup levels. The
locations included 29SB140, 29SB141, 29SB148, and 29SB159. The samples were collected to
confirm that leaching from the lines has not occurred or that explosives are present at concentrations
exceeding cleanup levels that would require further soil excavation. The two historic detections of
explosives in the transite wastewater line that exceeded the soil TCEQ GWP-Ind MSC cleanup
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levels include the explosives 2,4,6-TNT (58.4 mg/kg, 526 mg/kg) and 2,4-DNT (7.21 mg/kg, 89
mg/kg), as well as 2-amino-4,6-DNT (19.0 JH), 4-amino-2,6-DNT (13.3 mg/kg), and 1,3-
dinitrobenzene (1,3-DNB [1.08 mg/kg]) (Shaw, 2007). The three soil samples collected adjacent to
the TNT wooden wastewater line with detections of COCs that exceeded the soil TCEQ GWP-Ind
MSC cleanup levels include the explosive 2,4,6-TNT (14.7 mg/kg), as well as 2-amino-4,6-DNT (0.9
mg/kg), and 4-amino-2,6-DNT (0.3 J) at concentrations below the cleanup levels. The remaining
DPT borings were spaced adjacent to the wooden and TNT wastewater pipelines where samples
had not previously been collected. An additional five DPT borings were installed during the March
2022 investigation to refine the extent of soil contamination identified during the previous
investigation. The DPT borings included 29SB200 — 29SB204.

A total of 8 trenches were excavated along the length of the wooden TNT wastewater pipeline. The
TNT wooden wastewater line was exposed by excavating trenches and the line breached to collect
liquid and sediment/sludge samples for explosives analysis. The trench locations include 29SB134,
29SB141, and 29SB154 through 29SB159. Both liquid and sediment/sludge samples were collected
at four locations including 29SB134, 29SB154, 29SB155, and 29SB158. Liquid samples could not
be collected from the remaining four locations due to groundwater flooding the trench. These
include trench locations 29SB141, 29SB156, 29SB157 and 29SB159. No additional DPT borings
were added during the March 2022 field investigation since it was determined that the wooden
pipeline would be removed during the remedial design due to the presence of explosives in the
sediment/sludge samples collected during the March 2021 field event and the line’s deteriorated
condition.

DPT soil samples were collected from under the exposed wooden pipeline from depths ranging from
5to 17 feet.

2.3 Surveying

MTX Surveying, professionally licensed in the State of Texas, completed a topographic survey of
LHAAP-29 and all associated structures (excluding wells) in April 2021. The survey depicts contour
intervals at 1-foot, horizontal coordinates (northing and easting) based on the North American Datum
of 1983, vertical elevations based on the North American Vertical Datum of 1988, and includes the
Refuge boundary. The topographic survey will be incorporated and support development of the
Remedial Design and is included in on the site features map (Figure 2).

HDR collected horizontal coordinates (northing and easting) for each borehole location using a
Trimble Global Positioning Unit. The data is based on the North American Datum of 1983

2.3 Investigative Derived Waste Handling and Disposal

IDW generated during the investigation included soil cuttings, disposable sampling equipment,
equipment decontamination fluids, and personal protection equipment (PPE). One composite IDW
soil sample was collected from the drill cuttings and tested for hazardous substances using the
Toxicity Characteristic Leaching Procedure (TCLP). The analytical results determined that the soil is
non-hazardous and does not require special handling or disposal. The cuttings will be returned to
the original boring location and spread on the ground.
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All decontamination IDW was collected and transported to the groundwater treatment plant (GWTP)
and disposed. Remaining disposable IDW (PPE, disposable sampling equipment, and paper
products) were bagged and disposed as commercial trash.

2.4 Quality Assurance/Quality Control and Data Validation

To ensure defensible data, HDR met the project-specific Data Quality Objectives (DQOs) for
sampling, analysis, and Quality Assurance/Quality Control (QA/QC) by collecting the proper
quantities and types of samples, using the correct analytical methodologies to meet cleanup levels,
implementing field and laboratory QA/QC procedures, and using various data validation and
evaluation processes.

Field QC was performed during sample collection, shipping, and handling. Sample QC for the

analytical samples was assessed through the collection of duplicate samples. Twenty-nine (29)
duplicate samples were pulled from the 91 samples collected during the March 2021 and March
2022 field investigations. Duplicate samples are used to evaluate field and laboratory precision.

A total of 15 matrix spike/matrix spike duplicates (MS/MSD) sample pair were collected during the
field investigations. The MS/MSD pairs are collected and used by the laboratory to measure matrix
interference. Since the observed lithology is relatively heterogeneous across the site, the MS/MSD
and QC sample locations were selected in the field to achieve a representative distribution.

A total of 11 equipment rinsate blanks were collected during the field investigations by pouring
analyte free source water over a decontaminated macro-core. Equipment rinsate blanks were
collected to assess the adequacy of the decontamination process.

Temperature blanks provided by the laboratory were included in each sample cooler. Temperature
blanks are a sample of laboratory-grade distilled water that travels with the project coolers from the
laboratory to the sampling site and back to the laboratory without being opened. The temperature of
the blank is obtained by the laboratory when samples are received to verify that the temperature of
the samples during transportation did not exceed 4°C.

Review of the analytical data was completed as a Stage 2BVM Validation (100%) as described in
the USEPA Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund
Use (USEPA, 2009), while 10% will be completed as a Stage 3VM Validation. Laboratory data were
acceptable with qualification as noted below. No data were rejected. Completeness was 100%,
which met the goal of 90% for the project.

The detection limits and limits of quantification in the initial lab analysis of the March 2021 samples
were above the cleanup levels for 2,4-DNT and 2,6-DNT for all samples. A subset of the samples
(88 total) were sent to another laboratory that had detection limits (DLs) below the cleanup levels
using Method 8321A. Several of these samples had multiple detections above the DLs. In the
original analysis, 86 samples were non-detects and 5 had positive results. Of the 86 samples with
non-detects, 52 of the re-analyzed samples showed a positive detection. In this group of 52, three
samples (29SB121, 29SB123 and 29SB151) were found to have concentrations of explosives (2,4
DNT and 2,6-DNT) that exceeded the GWP-Ind MSC. The original 5 samples with positive results
again tested positive for explosives. The re-analysis confirmed two of the original samples with
concentrations of explosives exceeded the GWP-Ind MSC. In most cases, the re-analyzed results
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were lower than the originally detected concentration. (Note: The sample subset selection rationale
is provided in Attachment 6 “March 2022 Sample Rationale Tech Memo”.)

The J and UJ qualifiers for all analytes in a given sample were due to sample extractions and
analyses performed after the holding time. Samples required re-extraction and analysis mainly due
to low surrogate recoveries, and the surrogate recoveries in the re-extractions were within control
limits. Extraction past the holding time is not expected to adversely affect usability of sample results,
as the soil samples had been dried for several days at room temperature and then ground in a puck
mill, and the remaining dried and ground sample not used for the initial extraction was stored in the
sample cooler. If any analyte loss was to be encountered, it would have been during the drying and
grinding steps, which applied to both the initial extractions and the re-extractions.

The J- and UJ qualifiers for 2-amino-4,6-DNT and 4-amino-2,6-DNT were due to low recoveries of
the standard reference material (SRM). In most cases, the recoveries were not far below the control
limits and the corresponding laboratory control samples (LCS) recoveries were within control limits.
Low SRM recoveries are not expected to greatly impact usability of sample results, as the sample
results were generally well above or well below the regulatory limits.

Other qualifiers were mainly due to surrogate recoveries, LCS recoveries, and MS/MSD recoveries
and were not considered widespread throughout this project. The full data validation report is
provided in Attachment 2 and the raw analytical data package is provided in Attachment 5.

For the analysis of explosives in March 2022 the UJ qualifiers for 2,4,6-trinitrotoluene were due to
low recoveries of the SRM. The recoveries were not far below the control limits and the
corresponding LCS recoveries were within control limits. Low SRM recoveries are not expected to
greatly impact usability of sample results, as the sample results were well above or well below the
regulatory limits.

Other qualifiers were due to LCS recoveries, MS/MSD recoveries, and field duplicates (FD) results
and were not considered widespread throughout this project. The full data validation report is
provided in Attachment 2 and the raw analytical data package is provided in Attachment 5.
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Figures 1 -7
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3 Investigation Findings

This section presents the soil sample results from the March 2021 and 2022 PDI field investigations.
Results presented below from the March 2021 field investigation include the re-analysis performed
by Eurofins/Test America (ETA) using Method SW8321A. The re-analysis was performed because
detection limits and limits of quantification in the initial lab analysis were above the screening levels
for 2,4-DNT and 2,6-DNT for all samples. A subset of the samples (88 total), which had no
detections of these analytes, were sent to another laboratory that had DLs below the screening level
using Method 8321A. Results from unsaturated soil and pipeline sediment/sludge are compared to
TCEQ GWP-Ind MSC’s. Summary tables of for each specific location are presented below. The full
list of analytical results is provided in Attachment 3. Photos of site activities are provided in
Attachment 4. A technical memo presenting the rationale for additional sampling is provided in
Attachment 6.

3.1 Temporary Piezometers

Groundwater elevations were interpreted based on the ground surface elevation(s) taken from the
topographic map since the piezometers were not surveyed. Based on this interpretation,
groundwater flows east-northeast, which agrees with findings reported in the FS Addendum
(AECOM, 2017). Depth to the water table varies across the site due to changes in topographic
elevation and subsurface lithology, which is a heterogenous mix of silty sand, silty clays and clays.
In general, water elevations mimic the terrain. In the case of the dry piezometers (PZ-5 and PZ-10),
the points were installed in clay that extended the entire length (15 ft) of the screen.

The temporary piezometers were installed to evaluate the thickness of unsaturated soils by finding
the depth to the water table. Together, the analytical results and the depth to the water table will be
used to support development of excavation depths and volumes. Elevation data is provided in Table
1.

3.2 Building 812-F

The March 2021 soil samples (29SB118 — 29SB125) were collected at depths ranging between 3
and 16 ft bgs, while the March 2022 soil samples (29SB167 — 29SB182) were collected between 3
and 15 ft bgs. Samples collected from DPT borings 29SB121 and 29SB123 did not show explosives
at concentrations above the DL. Therefore, all four sample depths from these borings were
submitted to ETA for re-analysis using Method 8321A. Seven borings (29SB176 — 29SB182) from
the March 2022 field investigation were collocated with the March 2021 DPT locations, while the
remaining nine borings were moved 20 ft outside the March 2021 grid. The March 2022 soil
samples were also collected above the saturated zone. Depth to the water table was measured at a
depth of 14.9 ft bgs at temporary piezometer PZ-4.

Twenty of the DPT locations showed elevated concentrations of explosives exceeding the cleanup
levels. The borings are located on either side of the North TNT Cooling Water Line with the higher
levels observed on the northeastern portion of the site. There is no discernable pattern to depth of
contamination, but several borings did show explosives at concentrations exceeding the GWP-Ind
MSC over the entire depth of the borehole (3 - 16 ft bgs). A summary of explosives detected, and
depths are provided below.
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Eight (8) explosives were detected at multiple DPT soil boring locations including 2,4,6-TNT, 2,4-
DNT, 2,6-DNT, 2-amino-DNT, 4-amino-DNT, 2-NT, 3-NT, and 4-NT. 2,4-DNT was detected at
concentrations exceeding the GWP-Ind MSC at 20 DPT soil boring locations from depths 3 ft bgs to
16 ft bgs. The explosive 2,6-DNT was detected at concentrations exceeding the GWP-Ind MSC at
11 DPT soil boring locations from depths ranging from 14 ft bgs to 16 ft bgs, except for 29SB119 (3-
4 and 15-16 ft bgs) and 29SB168 (3-4, 6-7, and 11-12) where the explosive was detected at multiple
depth intervals. The explosives 2,4,6-TNT (4 detections), 2-amino-DNT (2 detections), 4-amino-
DNT (1 detection), 2-NT (6 detections), 3-NT (4 detections), and 4-NT (6 detections) were found at
concentrations below the GWP-Ind MSC at several boring locations. Low concentrations of
explosives were detected above the DL in three of the 29SB121 samples and two from boring
29SB123 that were submitted for re-analysis. 2,4-DNT was found to exceed the GWP-Ind MSC in
29SB121 at the 3 - 4 foot depth, while 2,6-DNT was found to exceed the GWP-Ind MSC in 29SB123
at the 15 — 16 foot depth interval.

Boring 29SB168 had the greatest vertical extent of explosives contamination. Nitroaromatic
explosives were found throughout the entire depth of the borehole at depths between 3 and 16 ft
bgs. Boring 29SB168 is located on the far northeast boundary of the March 2022 grid. Other
borings that showed elevated concentrations of explosives include 29SB119, 29SB120, and
29SB122. These borings were installed during the March 2021 field investigation, also in the
northeastern side of the site. Table 2 provides the soil sample results from the March 2021 field
investigation with the ETA re-analyzed data and the collocated samples collected in March 2022.
Table 3 provides a summary of the soil sample results from the March 2022 field investigation
outside of the March 2021 grid. Results for explosives detected in soil are provided in Figure 8.
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Table 2. Piezometer Data

29SB167

29SB168
29SB169
29SB170
29SB171
29SB172
29SB173
29SB174
29SB175
29SB176
29SB177
29SB178
29SB179
29SB180
29SB181
29SB182
29SB183
29SB184
29SB185
29SB186
29SB187
PZ-3 10.7' bgs 214 203.3 29SB188
29SB189
29SB190
PZ-5/10 dry 234 dry 29SB192
29SB193
North Cooling 29Sb191

Water Line PZ-8 10.3' bgs 227 216.7 29SB194
29SB195
29SB196
29SB197

- 29SB198
South Coqhng P77 8.7 bgs 227 218.3
Water Line 29SB199

29SB200
PZ-9 15.5' bgs 219 203.5 29SB201
29SB202
29SB203
29SB204

Bldg. 812-F PZ-4 14.9' bgs 225 210.1

PZ-2 14.1' bgs 213 198.9

Cooling Water
Outfall / Ditch

PZ-6 7.5' bgs 238 230.5

Transite TNT
Wastewater Line

PZ-5/10 dry 234 dry
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Table 3. Building 812-F March 2021 Soil Sample Results

Comparison
Levels (mg/kg)
118-96-7 2,4,6-NT 4.7/5.1 <0.196 U|<0.200 U] <0.049 U 1.04 [<0.205U] <0.196 U | <0.049U |<0.197 U] 0.296J |<0.194 U[<0.207 U] <0.048U | 0.014J |<0.015UJ]<0.014UJ [ <0.015UJ
121-14-2 2,4-DNT 0.042 0.258 J |0.132 J+ 3.2 0.647 0.548 | 0.763J+ 2.2 0.581 0.746 2.12 0.571 0.19 0.068J 0.0081J [ <0.027UJ| 0.0096]
606-20-2 2,6-DNT 0.042 <0.196 U|<0.200 U] 11 0.0996 J|<0.205 U| 0.683 J+ 051 <0.197 U[<0.201 U| 045 | 0.135J | <0.048U [<0.028UJ| 0.02J [<0.027UJ| 0.023J

Comparison
Levels
(mg/kg)
118-96-7 2,4,6-TNT 4.7/5.1 <0.199 U[<0.196 U[ <0.206 U] <0.198 U| <0.050U [<0.015UJ | <0.014UJ | <0.014UJ | 0.0066J+ | <0.048U | <0.203 U[ <0.050UJ | <0.204 U| <0.208 U [ <0.049UJ
121-14-2 2,4-DNT 0.042 0418 0.43 0.609 4.78 J+ 0.27 0.012J | <0.028UJ | <0.028UJ | <0.028UJ | <0.048U [ 5.78 J+ 1.9 0.201J 0.3J 0.56
606-20-2 2,6-DNT 0.042 <0.199 U[<0.196 U[ <0.206 U] 0.318 J+ | <0.050U [ <0.029UJ | <0.028UJ | <0.028UJ | 0.047J <0.048U | 1.13J+ 0.74 <0.204 U | <0.208 U| 0.072J

Notes:

Comparison Levels = GWP-Ind MSC Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on groundwater protection.
1 = Boring is collocated.

2 = ETA re-analyzed results.

mg/kg = milligrams per kilogram

J+ = Estimated Biased High

J- = Estimated Biased Low

J = Estimated

<0.199 U = Non-detect

Shaded = Positive Detection.

Bold = Exceeds Comparison Level

Table 4. Building 812-F March 2022 Soil Sample Results

Comparison
Levels
(mg/kg)
118-96-7 |2,4,6-TNT 4.7%5.1° <0.048 U 0.18 <0.049 U| <0.048 U | <0.047 U 1.8 147 33 <0.047U| <0.048 U 0.22 0.25 <0.048 U| <0.047U
121-14-2 [2,4-DNT 0.042 0.096 J 0.2 <0.049 U| <0.048 U | <0.047U 1 5.1 31 0.19 <0.048 U 0.75 0.76 0.14 0.11
606-20-2 |2,6-DNT 0.042 <0.048 U <0.049U [<0.049 U| <0.048 U | <0.047 U 0.1 0.47 438 <0.047 U] <0.048 U] <0.050 U] <0.048 U | <0.048 U | <0.047 U
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Table 4. Building 812-F March 2022 Soil Sample Results (cont’d)

Comparison
Levels
(ma/ka)
118-96-7 12,4,6-INT 4.7Y5.1° <0.049 U 0.15 <0.049 U| <0.048 U | <0.049 U [ <0.050 U [ <0.049 U | <0.048 U | <0.048 U |<0.048 UJ|<0.047 UJ|<0.048 UJ[<0.049 UJ.
121-14-2 |2,4-DNT 0.042 <0.049 U 0.37 <0.049U| 0.079J |<0.049U| 0.066J [ <0.049 U|<0.048 U|<0.048 U|<0.048 U| <0.047 U| <0.048 U | <0.049 U
606-20-2 |2,6-DNT 0.042 <0.049 U <0.047U ] <0.049 U| <0.048 U | <0.049 U | <0.050 U <0.049 U | <0.048 U] <0.048 U| <0.048 U [ <0.047 U | <0.048 U 0.11

Comparison
Levels
(mg/kg)
118-96-7 |2,4,6-TNT 4.795.1° <0.048 UJ <0.048 UJ [<0.048 UJ| <0.048 UJ | <0.047 U | <0.048 U | <0.049 U | <0.049 U |<0.049 UJ|<0.047 UJ[<0.047 UJ[<0.049 UJ
121-14-2 |2,4-DNT 0.042 <0.048 U <0.048U |<0.048U 16 <0.047 U [ <0.048 U| <0.049 U| <0.049 U| 0.057J [ <0.047 U| <0.047 U| <0.049 U
606-20-2 |2,6-DNT 0.042 <0.048 U <0.048 U | <0.048 U 0.58 <0.047 U [ <0.048 U | <0.049 U [ <0.049 U | <0.049 U | <0.047 U | <0.047 U | <0.049 U

Notes:

Comparison Levels = GWP-Ind MSC Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on groundwater protection.
mg/kg = milligrams per kilogram

J+ = Estimated Biased High

J- = Estimated Biased Low

J = Estimated

<0.199 U = Non-detect

Shaded = Positive Detection.

Bold = Exceeds Comparison Level

3.3 Cooling Water Outfall/Ditch

The March 2021 soil samples (29SB126 — 29SB133) were collected at depths ranging between 1
and 8 ft bgs, while the March 2022 soil samples (29SB183 — 29SB189) were collected between 1
and 14 ft bgs. Samples from six DPT borings collected during the March 2021 field investigation
were submitted to ETA for re-analysis using Method 8321A to either confirm results greater than the
original lab DL or where the result was a non-detect. Borings and samples included 29SB126 (3 — 4,
5 -6 ft bgs), 29SB127 (1 — 2 ft bgs), 29SB128 (1 — 2 ft bgs), 29SB129 (5 — 6 ft bgs), 12SB130 (1 -2
ft bgs), and 29SB132 (1 — 2 ft bgs). Samples 29SB131 and 29SB133 from Area C, which had DLs
above the cleanup levels in the original analysis, were not submitted for re-analyses since the area
was covered by the re-analysis of samples 29SB130 and 29SB132 and due to the low concentration
detected at historic sample location 29SD13. DPT borings 29SB183 and 29SB186 were collocated
with the March 2021 DPT locations, while three borings (29SB187 — 29SB189) were collocated with
historic sample locations. The remaining two borings were moved 10 ft to either side of 29SB129.
The March 2022 soil samples were also collected above the saturated zone. Depth to the water
table was measured at 14.1 ft bgs at piezometer PZ-2 and 10.7 ft bgs at piezometer PZ-3.

Two DPT boring locations showed elevated concentrations of explosives exceeding the cleanup
levels. The borings were installed during the March 2021 field investigation and included 29SB126
and 29SB129. The borings are in Area B adjacent to and down gradient from historic sample
29SB112. Depth of contamination ranges from 1-2 ft bgs at 29SB126 and 3-8 ft bgs at 29SB129.
Explosives were not detected at any borings installed during the March 2022 field investigation,

November 2022 | 3-5



01123672

PDI Report I_)?
LHAAP-29

including those collocated with boring locations from the March 2021 field effort. A summary of
explosives detected and depths are provided below.

Three explosives were detected including 2,4,6-TNT, 2,4-DNT, and 2,6-DNT. 2,6-DNT was detected
at boring 29SB126 at levels exceeding the GWP-Ind MSC at 1 — 2 ft bgs. All three explosives were
detected at concentrations exceeding the GWP-Ind MSC at 29SB129 from 3 — 8 ft bgs. Results
from the re-analysis by ETA showed low concentrations of explosives below the GWP-Ind MSC in
boring 29SB126 at the 3 - 4 ft bgs sample depth, while the sample collected from 5 — 6 ft bgs had no
explosives detected above the DL (representative of the original analysis). Boring 29SB126 had low
concentrations of 2,4,6-TNT, 2,4-DNT, and 2,6-DNT below the GWP-Ind MSC, which defines vertical
extent. Boring 29SB128 had a single detection of 2,4,6-TNT at the 1 — 2 ft bgs sample depth, which
previously was reported as below the DL. Boring 29SB129 had detections of 2,4,6-TNT, 2,4-DNT,
and 2,6-DNT at concentrations exceeding the GWP-Ind MSC.

Contamination is centered on DPT locations 29SB126 and 29SB129 in Area B on the northeast side
of the site. Samples collected during the March 2022 field investigation did not reveal any
explosives present at concentrations above the DL. This includes boring locations 29SB184 and
29SB185 which were placed 10 feet to either side of 29SB129, and 29SB186 which was collocated
with 29SB129. This indicates a very limited horizontal extent of contamination. Borings located to
the northeast and downgradient of the known area of contamination installed adjacent to historic
wells that had shown high levels of nitroaromatic explosives had no detections above the DL. Table
4 provides a summary of the soil sample results from the March 2021 and 2022 field investigation
including the ETA re-analyzed data. Results for explosives detected in soil are provided in Figure 9.

Table 5. Cooling Water Outfall / Ditch Soil Sample Results

Comparison Levels*

(mglkg)

118-96-7 [2,4,6-TNT 4.75.1° <0.197 UJ[ 0.011J |<0.015UJ[<0.204 UJ| <0.049U | <0.049U | <0.015UJ|<0.195 UJ|<0.203 UJ|<0.194 UJ| 0.0097J |<0.197 UJ|<0.198 UJ[<0.209 UJ
121-14-2  |2,4-DNT 0.042 <0.197 UJ| 0.0088J |<0.029UJ[<0.204 UJ| <0.049U | <0.049U | <0.029UJ|<0.195 UJ|<0.203 UJ|<0.194 UJ| <0.029UJ |<0.197 UJ|<0.198 UJ[<0.209 UJ
606-20-2  |2,6-DNT 0.042 0.178J | 0.022] |<0.029UJ|<0.204 UJ| <0.049U | <0.049U [<0.029UJ [<0.195 UJ|<0.203 UJ|<0.194 UJ|<0.029 UJ|<0.197 UJ|<0.198 UJ|<0.209 UJ

Comparison Levels!
(mg/kg)

118-96-7 [2,4,6-TNT 4.75.1° <0.205 U 5.13 J+ 22] 2.72 J+ | <0.047U <0.047U| <0.047U | <0.050 U| <0.050 U| <0.047 U| <0.047 U
121-14-2 |2,4-DNT 0.042 <0.205 U 1.45J+ | 180J 6.7 J+ |<0.047U]<0.047U| <0.047U [ <0.050 U [ <0.050 U | <0.047 U | <0.047 U
606-20-2 |2,6-DNT 0.042 <0.205 U 21.3J+ | 130J 58.3 |<0.047U]<0.047U| <0.047U | <0.050 U [ <0.050 U [ <0.047 U | <0.047 U
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Table 5. Cooling Water Outfall / Ditch Soil Sample Results (cont’d)

Comparison Levels®
(mg/kg)
118-96-7 |2,4,6-INT 47Y5.1° <0.048 U | <0.048 U[<0.048 U|<0.049 U]<0.014UJ0.196 UJ<0.199 UJ|<0.197 UJ|<0.197 UJ|<0.201 UJ|<0.210 UJ|<0.200 UJ
121-14-2 |2,4-DNT 0.042 <0.048 U | <0.048 U[<0.048 U|<0.049 U]<0.029UJ0.196 U}<0.199 UJ|<0.197 UJ|<0.197 UJ|<0.201 UJ|<0.210 UJ|<0.200 UJ
606-20-2 |2,6-DNT 0.042 <0.048 UJ | <0.048 U |<0.048 U] <0.049 U[<0.029UJ}<0.196 UJ<0.199 UJ|<0.197 UJ|<0.197 UJ[<0.201 UJ|<0.210 UJ|<0.200 UJ’
Comparison Levels®
(mg/kg)
118-96-7 |2,4,6-TNT 4.7%5.1° <0.015UJ|<0.192 UJ|<0.201 UJ|<0.202 UJ[<0.193 UJ|<0.196 UJ|<0.203 UJ|<0.206 UJ| <0.048 U | <0.048 U | <0.050 U
121-14-2 |2,4-DNT 0.042 <0.029UJ |<0.192 UJ|<0.201 UJ|<0.202 UJ[<0.193 UJ|<0.196 UJ|<0.203 UJ|<0.206 UJ| <0.048 U| <0.048 U | <0.050 U
606-20-2 |2,6-DNT 0.042 <0.029UJ |<0.192 UJ|<0.201 UJ|<0.202 UJ[<0.193 UJ|<0.196 UJ|<0.203 UJ|<0.206 UJ|<0.048 UJ|<0.048 UJ|<0.050 UJ

Comparison Levels*

(mg/kg)
2,4,6-TNT 4.7Y5.1° <0.050 U | <0.048 U|<0.047 U[<0.049 U| <0.047 U
2,4-DNT 0.042 <0.050 U [ <0.048 U [<0.047 U}<0.049 U] <0.047 U
2,6-DNT 0.042 <0.050 UJ [<0.048 UJ[<0.047 UJ<0.049 UJ <0.047 UJ

Notes:

Comparison Level = GWP-Ind MSC Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on groundwater protection.
mg/kg = milligrams per kilogram

1 = Boring is collocated.

2 = ETAre-analyzed results.

J+ = Estimated Biased High

J- = Estimated Biased Low

J = Estimated

<0.199 U = Non-detect

Shaded = Positive Detection

Bold = Exceeds Comparison Level

a = applies to 0-3 feet below ground surface

b = applies from 3 feet below ground surface to groundwater interface

3.4 North and South Cooling Water Lines

North Cooling Water Line

The March 2021 soil samples (29SB138, 29SB139, 29SB142 — 29SB147) were collected at depths
ranging between 3 and 16 ft bgs, while the March 2022 soil samples (29SB190 — 29SB197) were
collected between 3 and 20 ft bgs. Samples collected from four DPT borings during the March 2021
field investigation were submitted to ETA for re-analysis using Method 8321A to either confirm
results greater than the original lab DL or where the result was a non-detect. Borings and samples
included 29SB144 (3—-4,7 -8, 11 -12,and 15 - 16 ft bgs), 29SB145 (3—-4,7 -8, 11 -12,and 15
- 16 ft bgs), 29SB146 (3 -4, 7 — 8, and 11 — 12 ft bgs), and 29SB147 (3-4,7 - 8,and 11 — 12 ft
bgs). Low concentrations of explosives (mainly 2,4,6-TNT) were detected below the GWP-Ind MSC
in every sample submitted. Samples from borings 29SB138, 29SB139, 29SB142, and 29SB143
were not submitted for re-analysis since each had detections of 2,4,6-TNT above the initial lab DL or
exceeded the cleanup level at multiple depth intervals. Therefore, the multiple data points of positive
detections provided confidence that the extent of contamination had been defined. Two borings
(29SB190 and 29SB191) were collocated with boring locations installed in March 2021, while the
remaining six (29SB192 — 29SB197) were offset 10 ft to either side of March 2021 DPT locations.
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The March 2022 soil samples were also collected above the saturated zone. Depth to the water
table was measured at a depth of 7.5 ft bgs at piezometer PZ-6.

Three DPT locations, installed during the March 2021 field effort, showed elevated concentrations of
explosives exceeding the cleanup levels. Depth to contamination varied but generally borings
located next to former buildings (TNT production facilities) showed contamination from 3 to 16 ft bgs.
The third boring, which was not located adjacent to a former production building, showed
contamination at deeper intervals from 11 to 16 ft bgs. March 2022 borings offset 10 ft to either side
of the March 2021 locations did not detect explosives above the DL. One collocated boring installed
March 2022 showed elevated levels on 2,4-DNT exceeding the GWP-Ind MSC. A summary of
explosives detected and depths are provided below.

2,4,6-TNT and 2,4-DNT were the only explosives detected that exceed the GWP-Ind MSC along the
North Cooling Water Line. The borings with exceedances include 29SB138, 29SB139, and
29SB143. Boring 29SB143 was located adjacent to the former TNT production buildings, while
29SB138 and 29SB139 were located adjacent to the North TNT Cooling Water Line. Collocated
sample 29SB191 (paired with 29SB143) did not contain 2,4,6-TNT above the DL but did have levels
of 2,4-DNT greater than the GWP-Ind MSC. With no additional detections of explosives at the offset
boring locations, contamination at borings 29SB138, 29SB139, and 29SB143 is horizontally
restricted. Table 5 provides a summary of the soil sample results from the March 2021 and 2022
field investigation including the ETA re-analyzed data Results for explosives detected in soil are
provided in Figure 10.

South Cooling Water Line

The March 2021 soil samples (29SB135, 29SB136, and 29SB160 — 29SB166) were collected at
depths ranging between 3 and 16 ft bgs, while the March 2022 soil samples (29SB198 and
29SB199) were collected between 3-4 and 7-8 ft bgs. Nineteen samples from eight borings were
submitted for re-analysis to ETA for explosives analysis using Method 8321A to confirm results
greater than the original lab DL. Based on the re-analysis, 2,4,6-TNT was detected in five samples
from four borings (29SB135, 29SB136, 29SB164, and 29SB165) at low concentrations below the
GWP-Ind MSC. No other explosives were detected. Samples from boring 29SB162, which had
non-detects and DLs above the cleanup levels in the original lab analysis, were not submitted for re-
analyses. This boring was located adjacent to historic sediment sample MHOZ2 that had been
collected from the pipeline that had exceedances of 2,4,6-TNT, 4-amino-2,6-dinitrotoluene, and 2-
amino-4,6-dinitrotoluene. Samples were not submitted for re-analysis since sediment contained in
the pipeline, albeit contaminated, was less likely to release to the surrounding soils and would be
captured by the proposed flushing in the RD. No historic liquid samples were reported exceeding
the cleanup levels. Borings 29SB198 and 29SB199 were collocated with 29SB135 and 29SB136,
respectively. The March 2022 soil samples were also collected above the saturated zone. Depth to
the water table was measured at a depth of 8.7 ft bgs at piezometer PZ-7.

2,4,6-TNT was the single explosive detected along the South Cooling Water Line. Three of the 11
DPT soil boring locations contained 2,4,6-TNT at concentrations that exceeded the DL but at levels
below the GWP-Ind MSC. Collocated samples collected during the March 2022 field investigation
did not detect any explosives. As such, no areas along the South TNT Cooling Water Line need to
be excavated. Table 6 provides a summary of the soil sample results from the March 2021 and
2022 field investigation including the ETA re-analyzed data. Results for explosives detected in soil
are provided in Figure 11.
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Table 6. North Cooling Water Line Soil Sample Results

Comparison Levels

(mg/kg)
118-96-7 |2,4,6-TNT 4.7/5.1 <0.199 U | <0.199U| 9.14J- | 7.34J- | <0.049U | <0.048U [ <0.048 U| <0.050 U| <0.047 U [ <0.049 U | <0.047 U |<0.049 UJ[<0.050 UJ|<0.048 UJ
121-14-2 |2,4-DNT 0.042 <0.199 U| <0.199 U| <0.194 U | <0.200 U [ <0.049U | <0.048U | <0.048 U | <0.050 U [ <0.047 U [ <0.049 U| <0.047 U| <0.049 U | <0.050 U | <0.048 U
606-20-2 |2,6-DNT 0.042 <0.199 U| <0.199 U |<0.194 UJ|<0.200 UJ[ <0.049U | <0.048U | <0.048 U | <0.050 U [ <0.047 U [ <0.049 U | <0.047 U | <0.049 U | <0.050 U | <0.048 U

Comparison Levels

(mg/kg)
118-96-7 |2,4,6-TNT 4.7/5.1 97.6 456J]- [ <0.196 U| 0.300J |<0.049 UJ|<0.048 UJ|<0.047 UJ|<0.048 UJ| 2.327J- 3.24J- 2.777- | 0.626 J-
121-14-2 |2,4-DNT 0.042 <0.193 U] <0.192 U | <0.196 U | <0.202 U | <0.049 U | <0.048 U | <0.047 U | <0.048 U| <0.195 U | <0.196 U | <0.205 U |<0.203 UJ
606-20-2 [2,6-DNT 0.042 <0.193 U | <0.192 U | <0.196 U | <0.202 U | <0.049 U | <0.048 U | <0.047 U | <0.048 U |[<0.195 UJ|<0.196 UJ|<0.205 UJ|<0.203 UJ

Comparison Levels

(mg/kg)
118-96-7 |2,4,6-TNT 4.7/5.1 6.25J- | 557J- | 4873- | 266J- <0.048U [ <0.049 U[<0.047 U] <0.048 U| <0.047 U| 0.034J [ 00217 | 00227 | 0.0187
121-14-2 [2,4-DNT 0.042 <0.194 U] <0.199 U <0.196 U [ <0.197 U 0.11 <0.049 U] <0.047 U <0.048 U [ <0.047 U <0.03 U | <0.03 UJ | <0.03 UJ | <0.03 UJ
606-20-2 [2,6-DNT 0.042 <0.194 UJ[<0.199 UI[<0.196 U3]<0.197 UJ|  <0.048U __[<0.049 UJ]|<0.047 UJ|<0.048 UJ|<0.047 UJ| <0.03 UJ | <0.03 UJ | <0.03 UJ | <0.03 UJ

Comparison Levels
(mg/kg)
118-96-7 [2,4,6-TNT 4.7/5.1 0.013J 0.17J 0.02J 0.024 J 0.1J 0.019J | 0.022J) [ 0.143J | 0.045J | 0.061J 0.03J 0.3197)
121-14-2 [2,4-DNT 0.042 <0.028 UJ|<0.029 UJ|<0.029 UJ[ 0.01J <0.028 UJ  |<0.029 UJ| <0.03 UJ | <0.209 U |<0.029 UJ[<0.029 UJ[<0.028 UJ| <0.207 U
606-20-2 [2,6-DNT 0.042 <0.028 UJ|<0.029 UJ[<0.029 UJ| <0.03 UJ <0.028 UJ <0.029 UJ| <0.03 UJ [ <0.209 U |<0.029 UJ|<0.029 UJ|<0.028 UJ| <0.207 U
Notes:

1 = GWP-Ind MSC Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on groundwater protection.
mg/kg = milligrams per kilogram

1 = Boring is collocated.

2 = ETA re-analyzed results.

J+ = Estimated Biased High

J- = Estimated Biased Low

J = Estimated

<0.199 U = Non-detect

Shaded = Positive Detection

Bold = Exceeds Comparison Level

Table 7. South Cooling Water Line Soil Sample Results

Comparison Levels
(mg/kg)
118-96-7 [2,4,6-TNT 4.7/5.1 <0.200 UJ] <0.198 U | <0.195 UJ |0.0072 J+ [ <0.049U| <0.047U |<0.197 UJ[<0.202 UJ[<0.199 UJ]0.0072 J+| <0.049U [ <0.048U | <0.194 U|<0.015 UJ[<0.015 UJ| <0.015UJ
121-14-2 [2,4-DNT 0.042 <0.200 UJ[ <0.198 U | <0.195 UJ |<0.029 UJ[<0.049U| <0.047U | <0.197 U| <0.202 U | <0.199 U [<0.029 UJ| <0.049U | <0.048U | <0.194 U| <0.03 UJ | <0.03 UJ | <0.03 UJ
606-20-2 [2,6-DNT 0.042 <0.200 UJ]| <0.198 U | <0.195 UJ |<0.029 UJ| <0.049U| <0.047U |<0.197 UJ|<0.202 UJ[<0.199 UJ|<0.029 UJ[ <0.049U | <0.048U | <0.194 U| <0.03 UJ | <0.03 UJ | <0.03 UJ
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Table 7. South Cooling Water Line Soil Sample Results (cont’d)

Comparison
Levels

(mg/kg)
118-96-7 |2,4,6-TNT 4.7/5.1 <0.191 UJ| 0.0096J |<0.014 UJ]<0.015UJ] <0.201 U| 0.039J 0.71J 0.252J | <0.206 U |<0.015 UJ|<0.015 UJ|<0.015 UJ]
121-14-2 [2,4-DNT 0.042 <0.191 UJ[<0.029 UJ|<0.029 UJ[<0.029 UJ| <0.201 U [<0.029 UJ| <0.03 UJ | <0.203 U | <0.206 U | <0.03 UJ [<0.029 UJ|<0.028 UJ
606-20-2 |2,6-DNT 0.042 <0.191 UJ|<0.029 UJ|<0.029 UJ]|<0.029 UJ| <0.201 U |<0.029 UJ| <0.03 UJ | <0.203 U | <0.206 U | <0.03 UJ [<0.029 UJ[<0.028 UJ

Notes:

1 = GWP-Ind MSC Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on groundwater protection.
mg/kg = milligrams per kilogram

1 = Boring is collocated.

2 = ETA re-analyzed results.

J+ = Estimated Biased High

J- = Estimated Biased Low

J = Estimated

<0.199 U = Non-detect

Shaded = Positive Detection

Bold = Exceeds Comparison Level

3.5 Transite and Wooden TNT Wastewater Lines

Transite TNT Wastewater Line

The March 2021 soil samples (29SB137, 29SB140, and 29SB148 — 29SB153) were collected at
depths ranging between 3 and 16 ft bgs, while the March 2022 soil samples (29SB200 - 29SB204)
were collected between 3 and 15.5 ft bgs. Samples from 8 borings were submitted to ETA for re-
analysis using Method 8321A to either confirm results greater than the original lab DL or where the
result was a non-detect. Borings and samples included 29SB137 (15 - 16 ft bgs), 29SB140 (3 - 4,
11 -12, and 15 - 16 ft bgs), 29SB148 (3 — 4, 11— 12, and 15 - 16 ft bgs), 29SB149 (3 -4, 11 - 12,
and 15 — 16 ft bgs), 29SB150 (3 — 4, 11 — 12, and 15 - 16 ft bgs), 29SB151 (3 -4, 11— 12, and 15 -
16 ft bgs), 29SB152 (11 — 12 and 15 - 16 ft bgs), and 29SB153 (3 — 4, 11 — 12, and 15 - 16 ft bgs).
Samples not submitted for re-analysis generally had non-detects and DLs above the cleanup levels
in the original lab analysis and were from mid-interval depths. These mid-level intervals were
bracketed by sample results that were either resubmitted due to non-detects or had detections
above the initial lab DLs. Samples were collected above and below these intervals to provide the
confidence that the vertical extent of contamination could be defined. Boring 29SB200 was
collocated with 29SB137 while borings 29SB201 and 29SB202 were installed offset 10 ft to either
side of this location. Borings 29SB203 and 29SB204 were installed offset 10 ft to either side of
29SB151. The March 2022 soil samples were collected above the saturated zone. Depth to the
water table was measured at a depth of 15.5 ft bgs at piezometer PZ-9.

Seven of the 13 DPT borings contained concentrations of explosives above the DL, including 2,4,6-
TNT and 2,4-DNT. The explosive 2,4,6-TNT was detected at concentrations exceeding the GWP-
Ind MSC at DPT boring 29SB137 from depths ranging between 11 and 16 ft bgs. Collocated sample
29SB200 collected March 2022 did not show concentrations of the explosive at the 15 — 15.5 depth
interval. The remaining four detections of 2,4,6-TNT were well below the GWP-Ind MSC. The
explosive 2,4-DNT was detected at concentrations exceeding the GWP-Ind MSC borings 29SB137
(11-16 ft bgs), 29SB151 (3-4 ft bgs), and 29SB152 (3-4 ft bgs. One other detection of 2,4-DNT was
well below the cleanup level. Table 7 provides a summary of the soil sample results from the March
2021 and 2022 field investigation including the ETA re-analyzed data. Results for explosives
detected in soil are provided in Figure 12.
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DPT soil borings 29SB137 and 29SB151 were located along the main Transite TNT Wastewater
Line approximately 5 feet north of the pipeline and had two borings offset 10 ft to either side during
the March 2022 field effort. The re-analysis of the sample collected from 29SB137 confirmed high
2,4,6-TNT concentrations that exceed the GWP-Ind MSC, in addition to a concentration of 2,4-DNT
that exceeded the GWP-Ind MSC. Boring 29SB151 had a detection of 2,4-DNT at the 3 — 4 ft bgs
interval that exceeded the GWP-Ind MSC. However, sample results for the lower intervals at 11 —
12 and 15 — 16 ft bgs were non-detect for explosives. The remaining boring samples showed
concentrations of 2,4,6-TNT below the GWP-Ind MSC. Boring 29SB201 and 29SB202 were offset
from 29SB137, while 29SB203 and 29SB204 were offset from 29SB151. 2,4-DNT was detected at
29SB201 at a depth from 3 to 4 ft bgs at concentrations that exceeded the GWP-Ind MSC. No other
explosives were detected in the March 2022 offset samples. The sample results indicate that
explosives contamination at 29SB151 and 29SB152 are fairly limited in horizontal extent and depth
(3-4 ft bgs). Explosives contamination at 29SB137 is greater in horizontal extent and vertical extent
(11-16 ft bgs).

Wooden TNT Wastewater Line

Eight DPT borings were installed at the Wooden TNT Wastewater Line in March 2021; no additional
borings were installed in March 2022. Soil samples were collected from below the pipeline and
ranged in depth from 5 to 18 ft bgs. The borings were all located along the main Wooden TNT
Wastewater Line at locations where the pipeline had been uncovered for observation and collection
of liquid and residual sediment/sludge samples from within the pipeline. Eighteen samples from
eight borings were submitted to ETA for re-analysis using Method 8321A to either confirm results
greater than the original lab DL or whether the result was a non-detect. Borings and samples
included 29SB134 (3 —4, 11 — 12, and 15 - 16 ft bgs), 29SB141 (10 — 11, 13 - 14 and 17 - 18 ft bgs),
29SB154 (34,6 -7,and 10 — 11 ft bgs), 29SB155 (11 — 12 ft bgs), 29SB156 (12 — 13 ft bgs),
29SB157 (12.5 — 13.5 ft bgs), 29SB158 (10 — 11, 13 - 14, and 17 — 18 ft bgs) and 29SB159 (1.5 —
2.5,45-5.5,and 8.5 - 9.5 ft bgs). Of the five samples not submitted for re-analysis, two had
detections above the initial lab DLs and provided the confidence that contaminated soil had been
defined. The remaining three had DLs below the cleanup levels but were bracketed by positive
sample results collected from that particular boring. Low concentrations of explosives (mainly 2,4,6-
TNT) were detected below the GWP-Ind MSC in every sample resubmitted. Boring 29SB134 had a
detection of 2,4-DNT at the 5 — 6 ft bgs interval that exceeded the GWP-Ind MSC. However, sample
results for the lower intervals at 11 — 12 and 15 — 16 ft bgs were non-detect for explosives.

The explosive 2,4,6-TNT was detected at estimated low values below the GWP-Ind MSC at all eight
DPT boring locations. Five of the borings had continuous detections over the entire boring depth,
while detections at the remaining boreholes were only found immediately under the pipeline. The
explosive 2,4-DNT was detected in a single sample collected from 29SB134 (5-6 ft bgs) at a
concentration that exceeded the GWP-Ind MSC. The sample was collected immediately under the
bottom of the pipeline. Table 8 provides a summary of the March 2021 soil results. Results for
explosives detected in soil are provided in Figure 12.

The sample results indicate that explosives contamination in soil underlying the Wooden TNT
Wastewater Line is not extensive. The exception being at boring 29SB134 where 2,4-DNT was
found to exceed the GWP-Ind MSC.
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Table 8. Transite TNT Wastewater Line Soil Sample Results

Comparison Levels
‘mg/kg)
2,4.6-TNT 4.7/5.1 02097 [<0208U( 41.6 21 <0.048U <0.048U | <0.047U [ <0.049U | <0.049U [ <0.047U <0.050 U |<0.015UJ| <0.199 U|<0.015 UJ| 0.018J
2,4-DNT 0.042 <0.193U| <0208 U| 0.196J | 0.069J <0.048U 0.19 <0.047U | <0.049U | <0.049U | <0.047U <0.050 U [<0.029 UJ| <0.199 U [<0.029 UJ[ 0.0094 J
2,6-DNT 0.042 <0.193 U| <0.208 U | <0.201 U| 0.029 UJ <0.048U <0.048 UJ | <0.047 UJ | <0.049 UJ | <0.049 U [ <0.047 UJ | <0.050 UJ [<0.029 UJ| <0.199 U [<0.029 UJ|<0.029 UlJ|

Comparison Levels
mg/kg)
2,4,6-TNT 4.7/5.1 0.02J |<0.201U| 0.022J | 0.046J 0.0091J <0.194U [ <0.015UJ | <0.015UJ | 0.011J <0.204 U | <0.015UJ | 0.0094 J 0.621 | <0.203 U| 0.0094J | <0.14 UJ
2,4-DNT 0.042 <0.029 UJ| <0.201 U [<0.028 UJ|<0.029 UJ|  <0.028 UJ <0.194U [ <0.029 UJ | <0.029 UJ | <0.03 UJ <0.204 U | <0.029 UJ |<0.029 UJ| 0.770 J+ [ <0.203 U |<0.029 UJ[<0.029 UJ|
2,6-DNT 0.042 <0.029 UJ[ <0.201 U [<0.028 UJ[<0.029 UJ[  <0.028 UJ <0.194 U | <0.029 UJ | <0.029 UJ [ <0.03UJ | <0.204 U | <0.029 UJ |<0.029 UJ| <0.196 U | <0.203 U |<0.029 UJ|<0.029 UJ

Comparison Levels
(mg/kg)
2,4,6-TNT 4.7/5.1 0.0117J [<0.196 U[<0.015UJ|<0.015UJ| <0.047 UJ <0.049 UJ | <0.048 UJ | <0.048 UJ |<0.015UJ| <0.199U <0.14 UJ |<0.015 UJ’
2,4-DNT 0.042 0.07J |<0.196 U <0.03 UJ |<0.029 UJ <0.047U <0.049U | <0.048U | <0.048 U |<0.029UJ| <0.199U | <0.029 UJ [<0.029 UJ
2,6-DNT 0.042 <0.029 UJ| <0.196 U | <0.03 UJ |<0.029 UJ <0.047U <0.049U | <0.048U | <0.048 U |<0.029UJ| <0.199U | <0.029 UJ |<0.029 UJ

Notes:

Comparison Level = GWP-Ind MSC Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on groundwater protection.
mg/kg = milligrams per kilogram

1 = Boring is collocated.

2 = ETA re-analyzed results.

J = Estimated

<0.199 U = Non-detect

Shaded = Positive Detection

Table 9. Wooden TNT Wastewater Line Soil Sample Results

Comparison Levels

(mg/kg)
118-96-7 [2,4,6-TNT 4.7/5.1 0.011J <0.015UJ | <0.015UJ | 0.0011J 0.089 J 0.011J 0.026 J 0.013 J 0.012J 0.073 J 0.197 J
121-14-2 |2,4-DNT 0.042 0.07 J <0.03UJ | <0.029 UJ | <0.028 UJ | <0.027 UJ | <0.028 UJ | <0.029 UJ | <0.029 UJ | <0.029 UJ | 0.027 UJ <0.195 U

606-20-2 |2,6-DNT 0.042 <0.029 UJ | <0.03UJ | <0.029 UJ | <0.028 UJ | <0.027 UJ | <0.028 UJ | <0.029 UJ | <0.029 UJ | <0.029 UJ | 0.027 UJ <0.195 U

Comparison
Levels (mg/kg)
118-96-7 [2.4,6-TNT 4.7/5.1 2.50 J 0.0069 J+ | <0.208U | <0.197U | <0.201U | 0.012J 0.11J 0.012J 0.014 J 0.016 J 0.01J 0.01J
121-14-2 |2,4-DNT 0.042 <0.194U | <0.028UJ | <0.208U | <0.197U | <0.201U | <0.028 UJ | <0.029 UJ | <0.028 UJ | <0.029 UJ | <0.028 UJ | <0.029 UJ | <0.03 UJ
606-20-2 |2,6-DNT 0.042 <0.194U | <0.028UJ | <0.208U | <0.197U | <0.201U | <0.028 UJ | <0.029 UJ | <0.028 UJ | <0.029 UJ | <0.028 UJ | <0.029 UJ | <0.03 UJ
Notes:

1 = GWP-Ind MSC Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on groundwater protection.
mg/kg = milligrams per kilogram

2 = ETA re-analyzed results.

J+ = Estimated Biased High

J- = Estimated Biased Low

J = Estimated

<0.199 U = Non-detect

Shaded = Positive Detection

Bold = Exceeds Comparison Level
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3.6 Wooden TNT Wastewater Pipeline Excavation

Trench and Sample Observations and Results

Eight trenches were excavated at the Wooden TNT Wastewater Line boring locations to uncover the
pipeline to collect liquid and residual sediment/sludge samples. The pipeline was located within
approximately 5 feet from the line of surface marker signs and at depths between 1.5 and 10 ft bgs.
No additional DPT borings were added during the March 2022 field investigation since it was
determined that the wooden pipeline would be removed during the remedial design due to the
presence of explosives in the sediment/sludge samples collected during the March 2021 field event
and the line’s deteriorated condition. Site photographs are provided in Attachment 4.

Multiple explosives were detected in all sediment/sludge samples collected from the Wooden TNT
Wastewater Pipeline including: 1,3-DNB; 2,4,6-TNT; 2-amino-4,6-DNT; 4-amino-2,6-DNT; 2,4-DNT,
and 4-NT. Seven of the sediment samples contained concentrations of 2,4,6-TNT, 2-amino-4,6-
DNT, 4-amino-2,6-DNT, and 2,4-DNT that exceeded the GWP-Ind MSC. Table 9 presents a
summary of the sediment/sludge sample results. Sample locations are provided in Figure 12.

At trenching location 29SB134 (Photo 2), the wooden wastewater pipeline was located 5 ft bgs and
appeared to be mostly intact. A liquid and sample of the pipeline material (deteriorated wood) were
collected for analysis. The pipeline did not contain sediment at this location. The soil matrix at this
location consisted of a sandy/silty clay. The liquid sample collected at location 29SB134 contained
concentrations of 1,3-DNB; 2,4,6-TNT; 2-amino-4,6-DNT; 4-amino-2,6-DNT; 2,4-DNT; and 4-NT.
The detection of 4-NT was the only finding of this explosive in all samples collected. The wooden
pipeline sample contained concentrations of 2,4,6-TNT; 2-amino-4,6-DNT; 4-amino-2,6-DNT; and
2,4-DNT that exceeded their respective GWP-Ind MSC.

At trenching location 29SB141 (Photo 3), the pipeline was located 10 ft bgs and appeared to be
mostly intact. A sample of the wooden pipeline material (Photo 4) was collected at this location due
to a lack of liquid and sediment/sludge. The soil matrix consisted of a sandy/silty clay. The wooden
material sample collected at 29SB141 contained 2,4,6-TNT; 2-amino-4,6-DNT; 4-amino-2,6-DNT;
and 2,4-DNT. The explosives 2,4,6-TNT, 2-amino-4,6-DNT, and 2,4-DNT exceeded the GWP-Ind
MSC.

At trenching location 29SB154 (Photo 5), the wooden wastewater pipeline was located 3 ft bgs and
appeared to be mostly intact. A sample of both the liquid within the pipeline and the wooden pipeline
material were collected at this location before the trench quickly filled up with groundwater. The
pipeline did not contain sediment/sludge. The soil matrix consisted of silty/sandy clay. The liquid
sample contained 2,4,6-TNT, while no explosives were detected above the DL in the wooden
pipeline material sample.

At trenching location 29SB155, the pipeline was located 8 ft bgs and appeared to be mostly intact. A
sample of both the liquid within the pipeline and wooden pipeline material were collected at this
location; sediment/sludge was not present. The soil matrix consisted mostly of silty clay with some
sandy clay. The liquid sample contained concentrations of 2,4,6-TNT; 2-amino-4,6-DNT; 4-amino-
2,6-DNT; and 2,4-DNT, while the wooden pipeline material sample contained concentrations of
2,4,6-TNT, 2-amino-4,6-DNT, 4-amino-2,6-DNT, and 2,4-DNT that exceeded their respective GWP-
Ind MSC.

At trenching location 29SB156 (Photo 6), the wooden wastewater pipeline was located 9 ft bgs and
appeared to be mostly intact. A sample of the wooden pipeline material was collected at this
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location due to a lack of liquid and sediment/sludge present. The soil matrix consisted of mostly silty
clay with some sandy clay. The wooden pipeline material sample contained 2,4,6-TNT; 2-amino-
4,6-DNT; 4-amino-2,6-DNT; and 2,4-DNT. All four explosives exceeded their respective GWP-Ind
MSC.

At trenching location 29SB157 (Photo 7), the wooden wastewater pipeline was located 5.5 ft bgs
and appeared to be mostly intact. The wooden pipeline material (Photo 8) was the only sample
collected at this location, as the trench filled up with groundwater before a liquid or sediment/sludge
sample could be collected. The soil matrix consisted of sandy/silty clay to 4 ft bgs underlain by a
clayey sand to the depth of the pipeline. Wooden pipeline material sample 29SB157 contained
2,4,6-TNT, 4-amino-2,6-DNT, and 2,4-DNT. All three explosives exceeded their respective GWP-
Ind MSC.

At trenching location 29SB158 (Photo 9), the wooden wastewater pipeline was located 10 ft bgs and
appeared to be mostly intact. A sample of both the liquid within the pipeline and the wooden pipeline
material f (Photo 10) were collected at this location; sediment/sludge was not present. The soil
matrix consisted of silty clay to 8 ft bgs and clayey sand at the depth to the pipeline. Liquid sample
29SB158 contained concentrations of 1,3-DNB, 2,4,6-TNT, 2-amino-4,6-DNT, 4-amino-2,6-DNT,
and 2,4-DNT. The wooden pipeline material sample contained concentrations of 1,3-DNB, 2,4,6-
TNT, 2-amino-4,6-DNT, and 2,4-DNT. Explosives 2,4,6-TNT, 2-amino-4,6-DNT, and 2,4-DNT were
found to exceed their respective GWP-Ind MSC.

At trenching location 29SB159 (Photo 11), the wooden wastewater pipeline was located at 1.5 ft
bgs. When excavating at this location, a large section of pipeline was pulled from the ground (Photo
12 and Photo 13). Only a sample of the wooden pipeline materials was collected at this location,
due to a lack of liquid or sediment/sludge was present. The soil matrix consisted of silty clay with
sand. Wooden pipeline material sample 29SB159 contained 2,4,6-TNT and 2,4-DNT exceeding the
GWP-Ind MSCs.

Table 10. Wooden TNT Wastewater Pipeline Liquid and Residue Sample Results

99-65-0 [1,3-DNB 1 1.55J+ | <20.1U NC <141U | <0.515U<0.593 U|<0.1.79 U| <1.11U NC <1.85U NC <210 U
118-96-7 [2,4,6-INT 5.1 13,300 | 34,500 NC 16.6 10.1 <0.593U| 183)J 225 NC 528 NC 58,200
19406-51-{4-Amino-2,6-DNT 1.7 183 J+ 274 NC 0.793J- | 0.582J | <0.593U| 93.77J 11.5J- NC 2.70 J- NC 238 J-
35572-78-]2-Amino-4,6-DNT 1.7 272 J+ 322 J- NC 230J- | 0351 |<0.593U[ 88.8J 15.6 J- NC 3.62 J- NC <210 U
121-14-2 [2,4-DNT 0.042 526 J+ 72.5 NC 1.86J |<0.515U]<0.593U| 3.14J- | 0.615J NC 1.63J NC 257J

99-99-0  [4-NT 100 0.503J+ | <20.1 NC <141 [<0.515U]<0.593U] <1.79U | <1.11 U NC <1.85U NC <210 U

Notes:

Comparison Levels = GWP-Ind MSC Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on groundwater protection.
mg/kg = milligrams per kilogram

J+ = Estimated Biased High

J- = Estimated Biased Low

J = Estimated

NC = Not Collected

<0.199 U = Non-detect

Shaded = Positive Detection

Bold = Exceeds Comparison Level
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Figures 8 — 12
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: : o 556 240NT [ 0581 | 0.746 [ 2.12 | 0.571 urtace Sof sampies
2,6DNT| ND 1.13 J+ | |2 : > 6DNT D D 0.45 | 01353 || = TNT Cooling Water Drain Line (North)
2,6-DNT 0.072 J C - -
— 29SB178 (3/24/2022) [~~~ 5SRO 33500 Stream
- 2958125 (3/2/2021) coc 2 e \_|coc 3-4 (ft bgs) 6( 7 (ft bgs) |14.5-15 (ft bgs) Road
29SB173 (3/24/2022) cocC | 7-8 (it bgs)| 15-16 (it bgs) 2,4-DNT 0.19 A\ 2 4 ' . | Building
CcOoC 14.5-15 (ft bgs) v 2,4,6-TNT ND 0.15 ND
2,4DNT|10.201 J 0.3J Site LHAAP-29
2,4-DNT 1.6 < 29SB171 (3/24/2022) 2,4-DNT ND 0.37 0.079 J
2.6-DNT 0.58 29SB172 (3/24/2022) 7-8 (f bgs) \
coC 14.5-15 (ft bgs) 2,4-DNT 0.066 J
oo 011 — — NOTES:
0" . 1 = GWP-Ind Texas Commission on
\ \\ 29SB122 (3/2/2021) Environmental Quality soil medium specific DPT SglLlinéill\’jSL?ElzR-gSULTS
COC | 3-4(ftbgs)| 7-8 (ft bgs)| 11-12 (ft bgs)| 15-16 (ft bgs)| |concentration for industrial use based on
29SB179 (3/24/2022) groundw ater protection EXPLOSIVES DETECTIONS
14.5-15 (it b —~| 24DNT) 0.418 | 0.43 0.609 | 4.78 J+ LHAAP-29 PDI REPORT JUNE 2022
803-F CcocC 2B (5 260N ND ND D 0.318 3+ <0.195 U = Nondetect (ND) LONGHORN ARMY AMMUNITION PLANT
2,4-DNT 0.27 - mg/kg milligrams per kilogram KARNACK, TEXAS
Screening levels Depth Interval (ft bgs) N
Comparison J+ = Estimated Biased High @
Levels! (mg/kg) : - r T T T 1
29SB73 2,4,6-Trinitrotoluene (2,4,6-TNf) _ 4.79/5.1° J- = Estimated Biased Low 0 2 40
¢ 2,4-Dinitrotoluene (2,4-DNT) 0.042 J = Estimated
2,6-Dinitrotoluene (2,6-DNT) 0.042 Bold = Exceeds Comparison Level F)?
DATA SOURCES: Shaw, 2010, Final Feasibility Study, LHAAP-29, Former For all sampling results see LHAAP 29 PDI Report a = applies to 0-3 feet below ground surface
TNT Production Area, Group 2, Longhorn Army Ammunition Plant, Karnack, Table 3 - Building 812-F March 2022 Soil Sanp|e b= applies from 3 feet below ground surface
Texas, December. Results to groundw ater interface FIGURE 8
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PDI Report  LHAAP-29 01123684
804:D, T %\v
é_ﬂ?’ : o
or

Cooling Water Outfall/Ditch - B

29SD30
STEP,29SS25 O
|
PZ-2 295B183
STEP-29SS26 d
- 29SB185 50SB126 29SB113
2988184 29SB112
2988111 A G- 2058186’
29SB129
29SB127
298D46
2988128
, 2958109 2958110
29SB108
A
i 29SD29
\ @)
' 29SS04
: [ ]
0 i
; 29SB15 (Shaw, 2005)
i CcoC 02 (ftbgs) | 5-7 (ft bgs) 29WW116
i 5]
29SB129 (3/2/2021) 2,4,6-TNT] 110 >4
\\ 3-29SB189
CcOC 3-4 (ft bgs)| 5-6 (ft bgs)| 7-8 (ft bgs)
29SB188
- + .
2,4-DNT |1.45J+| 180J | 6.7 J+ Outfall/Ditch - C GPS-12
] 21.3J+| 130J | 58.3 /
2,6-DNT 2938133 ZEJASB@O Pz-3 DATA SOURCES: Shaw, 2010, Final Feasibility Study, LHAAP-29, Former
AN / A 29SB117 ‘ TNT Production Area, Group 2, Longhorn Army Ammunition Plant, Karnack,
N ZQSD 29SB116 29WWO05 Texas, December.
N zgsW4s® 205D45 / ©29sD13 ? ®©
AN ; 2058132 —8] ./ [3— 29SB131 29SB187
N ' 618-A A A
\\\ 29§D€4 295W44 . 29sB114 29SBIl15
\\ 298{)44 0 *Units in milligrams per kilogram (mg/kg) NOTES:
\\\ LS OEZQSD 4 1 = GWP-Ind Texas Commission on
N Environmental Quality soil medium specific
concentration for industrial use based on
N STEP-295S28 29SB126 (3/2/2021), (10/7/2021) :
[ groundw ater protection
STEP-295527 EOC 1-2 {ft bgs)| 3-4 (ft bes) <0.195 U = Nondetect (ND)
u Cooling Water,OutfaII/Ditch -B 2,46-TNT ND 0.011J mg/kg milligrams per kilogram
N 29SD30 //// 2,4-DNT ND 0.0088 J Screening levels Depth Interval (ft bgs)
- AN STEP-29SS25 1) A 2,6-DNT 0.178) 0.0221) C ; - - -
N ] ~ omparison J+ = Estimated Biased High
PZ-2 Levels! (mg/k
295]/&1?(5 3%"81/13 — a( g 9) J- = Estimated Biased Low
205878 295/8111\ 29SB186 2,4,6-Trinitrotoluene (2,4,6-TNY) 4.73/5.1 FEy=—
295816441 M A 2/ 29SB183 2,4-Dinitrotoluene (2,4-DNT) 0.042 :
205D460 295B127 2,6-Dintrotoluene (2,6-DNT) 0.042 Bold = Exceeds Comparison Level
290SB109 4 295A8128 For all sampling results see LHAAP 29 PDI Report a =applies to 0-3 feet below ground surface
P-29SS15 29SB108° 29SB110 Table 4 - Building 812-F March 2022 Soil Sample b = applies from 3 feet below ground surface
v A Results to groundw ater interface

LEGEND
@ 2022 Piezometer Locations

2022 DPT Soil Boring Location (29SB183 -
29SB189)

O Nondetect

2021 DPT Soil Boring Location (29SB126 -
29SB133)

[ Nondetect
Bl Detect

Historic Sample Locations and Results
(Shaw 2020)

Water Sample from Line or Man Hole

Water Sample from Line or Man Hole

Solid residual Sample from Line or Man Hole
Sediment Samples

e 00O »

Soil Boring Samples
m  Surface Soil Samples
A Soil Sample from Cooling Water Outfall / Ditch

Extent of soil contamination identified in the 2010
[ ] shaw Final Feasibility Study and March 2021
PDl initial field investigation

——— TNT Cooling Water Drain Line (North)

=== TNT Wooden Wastewater Line

=—— TNT Transite Wastewater Line
Stream

—— Road

Building

Site LHAAP-29

COOLING WATER OUTFALL / DITCH -
DPT SOIL SAMPLE RESULTS
EXPLOSIVES DETECTIONS
LHAAP-29 PDI REPORT JUNE 2022
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

*Units in milligrams per kilogram (mg/kg

AN

A
| e e e e |
0 40 80
FEET
FIGURE 9
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PDI Report LHAAP-29 01 1 23685
. %%q) / K(\ LHAAP-32 F@
O % © (
% MH11 (02/23/2005)
Associated | Concentration
. Explosive Line (wall) 29SB142 (3/8/2021)
24 DNT M Cooling 0,922 ] coc 3-4 (ft bgs)| 7-8 (ft bgs)| 11-12 (ft bgs)| 15-16 (ft bgs)
LHAAP-2Q © 2,6 DNT N Cooling 115
T Q 2,4,6-TNT 2.32 J- 3.24 J- 2.77 J- 0.626 J-
29SB143 (3/8/2021) \ / /
\ D Q MH12 (02/23/2005)
coc 3-4 (ft bgs)| 7-8 (ft bgs)| 11-12 (ft bgs)| 15-16 (ft bgs) ‘.‘ Associated | Concentration
246INT| 6.253- | 5.574- 4.87 J- 26.6 J- ; O % Explosive Line (o)
' \ @PZ-9 /! 2,4 DNT M Cooling 0.934 .
N MH10 (12M17i2004) ‘ \‘ / 2,6 DNT M Cooling 1.31
Associated | Concentration| H A , <
coc Line (mg/kg) : : ‘
24 6TNT M Cooling i X ‘.‘ PZ-3
24 DNT N Cooling 1.1 ' Building 812-F - A, -’ Cooling Water A
2,6 DMT M Cooling 0.24] -‘O ! Outfall/Ditch - C
2-amino-4,6-DMT | M Cooling 9 LEGEND
4-amino-2,6-DNT [ N Cooling 7.8 Y . .
| . 2022 Piezometer Locations
MH10 (02/23/2005) : \ ) 2022 DPT Soil Boring Location (29SB190 -
Associated | Concentration ' Cooling Water 29SB197)
Explosive Line (pa/L) \ Outfall/Ditch - B
24DNT___ | NCooling | 1.05 4 O Nondetect
2,6 DNT N Cooling 1.35 B Detect
2021 DPT Soil Boring Location (29SB138 -
Assnplated Concentration coc 15-16 (it bgs) o AN coc 9,510 (1 bgs) [J Nondetect
CocC Line (pgil) B Detect
24 DNT M Cooling 1.13 2,4,6-TNT 0.1431J 2,4-DNT 0.11 . . .
26 DNT N Coaling 127 Historic Sample Locations and Results (Shaw
2010)
MHOS (1217/2004) " 29SB144 (3/8/2021) A Water Sample from Line or Man Hole
Azsociated | Concentration Solid residual Sample from Line or Man Hole
coc Line (mg/kag) ) 34 (thgs) | 78 (thgs) | 1112 (fbgs) | 1516 (T bos) 3 TNT Coolin WaterpDrain Line (North)
2-aming-4,8-DNT| M Cooling 2.4.J . o |246NT| 00349 0.021J 0.022 J 0.018 J "o o
4-amino-2,6-DNT| N Cooling 25 ] i \“pz 8 == TNT Cooling Water Drain Line (South)
------- - N === TNT Wooden Wastewater Line
T--l 0\ 29WLA0-MH09 5L 29SB138 (3/8/2021
»29SD40-MH09™ ( ) = TNT Transite Wastewater Line
29SB147 (3/9/2021) ) . coc 11-12 (ft bgs) 15-16 (ft bgs) Stream
coc 15-16 (ft bgs) . . 2,4,6-TNT| 9.14 J- 7.34 J- \ —— Road
AN / -
2,4,6-TNT 0.319J Buildin
29SB145 (3/8/2021) NOTES: :l g
— - Site LHAAP-29
MHO8 (12M17/2004) coc 34 (ftbgs) | 7-8 (ft bgs) | 11-12 (ft bgs) | 15-16 (ft bgs) 1= GWP-Ind Texas Commission on Environmental
Associated | Concentration Quality soil medium specific concentration for
coc Line (ma/kg) 2,4,6-TNT 0.013J 0.17J 0.02J 0.024 J industrial use based on groundwater protection
24,6 TNT M Cooling 5.5 ¢ . |2, 4DNT ND ND ND 0.01J <0.195 U = Nondetect (ND)
24 DNT M Coaoling 0.71 o 3 : ., AN mgkg milligrams per kilogram
[ z60NT N Cooling . i ' 29SB139 (3/9/2021) Depth Interval (it bgs)
coc 3-4 (ft bgs)| 7-8 (ft bgs)| 15-16 (ft bgs) J+ = Estimated Biased High
2,46NT|  97.6 4.56 J- 0.37 J- = Estimated Biased Low
J = Estimated
Bold = Exceeds Comparison Level NORTH TNT COOLING WATER LINES
a = applies to 0-3 feet below ground surface DPT SOIL SAMPLE RESULTS
b = applies from 3 feet below ground surface to EXPLOSIVES DETECTIONS
groundwater interface
LHAAP-29 PDI REPORT JUNE 2022
- LONGHORN ARMY AMMUNITION PLANT
Screening levels KARNACK. TEXAS
Comparison -
Levels' (mg/kg) \ N
DATA SOURCES: Shaw, 2010, Final Feasibility Study, LHAAP-29, Former 2,4,6-Trinitrotoluene (2,4,6-TNT) 4.795.P @
TNT Production Area, Group 2, Longhorn Army Ammunition Plant, Karnack, 2,4-Dinitrotoluene (2,4-DNT) 0.042
o Texas, December. . i . T T T T 1
2,6-Dinitrotoluene (2,6-DNT) 0.042 0 200 400
solid residual samples from within TNT transite wastewater lines Screening Levels Cooling Water Lines FEET
Soil borings near TNT wooden wastewater line 2,4,6-Trinitrotoluene (2,4,6-TNT) 51
Solid residual samples from within cooling water lines 24-Dinitrotoluene (2.4-DNT) 042
Liquid samples from within cooling water lines 6 Dimrotol S oDNT 022
Indicates COC levels above GWP-Ind o a:rls;;;i:znriiullt; See I)_HAI P29 PDTRepo Table s
Indicates COC levels above GWP-Ind and SAl-ind - North Cooling Water Line Soil Sample Results \T—/
Indicates COC levels above GWP-Ind / FIGURE 10
N 7
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PDIReport  LHAAP-29 01123686
o, CHAAP-32 H
N\ §
LHAAP- ¥4

PZ-3

Cooling Water Q
Outfall/Ditch - C
AAP-23 LEGEND
. 2022 Piezometer Locations
e} Cooling Water 2(9);23?:91)' Soil Boring Location (29SB198 -
- Outfall/Ditch - B
R O Nondetect
ﬁ\ MHOVR - oo oo oo o MHO1 (1215/2004) W Detect
Associated | Concentration 2021 DPT Soil Boring Location (29SB135 -
coc Ling (WaiL} 29SB136, 29SB160 - 29SB166)
246 TNT S Cooling 250 [J Nondetect
24 DNT 5 Cooling 15 ®  Detect
R 2.6 DNT S Cooling 41
LHA > sz_f) d-amino-2,6 DNT| S Cooling 23 Historic Sample Locations and Results (Shaw
& ?>\/ 7 2010)
O 10 4 MHOZ2 (12/1712004) A Water Sample from Line or Man Hole
O , .-"«SSUlCiEITEd Concentration (O solid residual Sample from Line or Man Hole
4 29WL10 coc Line (ma/kg) ¢ Water Line Sample
o 29WL34:MH03 246 TNT 5 Cooling 11 i . .
Pf/{ 3 20SD34-MH03 2-amino-4,6 DNT| S Coaling 28 == TNT Cooling Water Drain Line (North)
75 PZ6 4-amino-2,6 DNT| S Cooling 26.J === TNT Cooling Water Drain Line (South)
7 295B162 === TNT Wooden Wastewater Line
o o LHAAP-29 —— TNT Transite Wastewater Line
y \§> 29WL35-MH04 Stream
—— Road
4
o © [ Building
Site LHAAP-29
4 bt NOTES:
o / - i 1= GWP-Ind Texas Commission on Environmental
- / WHO5 (02/2472005) Quality soil medium specific concentration for
o - industrial use based on groundwater protection
29SB165 (3/9/2021) -MH( / £ N Associated | Concentration
cocC 7-8 (ft bgs) | 11-12 (ft bgs) 7SS coc
2,4,6-TNT 0.039J 0.71J

<0.195 U = Nondetect (ND)
Line (pagil)

P o 2 = ETA reanalyzed results wth LOD below
d mgkg milligrams per kilogram the screening levels
, /// ‘ s - 246THNT 3 Cooling 843 JL Depth Interval (ft bgs)
/// ' ‘I‘ 29SB136 (3/4/2021) J+ = Estimated Biased High SoUJ";ITTSN(-)I-"(_:CS)X:GI;“LGEV;QLTJT_TITSINES
i coc | 34 (tbgs)| 78 (it bgs) | 1112 (it bgs) [ 1516 (it bys)” e B EXPLOSIVES DETECTIONS
,'I ‘-‘ 2,4,6-TNT ND ND ND 0.0072 J+ Bold = Exceeds Comparison Level
3% @

LHAAP-29 PDI REPORT JUNE 2022

LONGHORN ARMY AMMUNITION PLANT
a = applies to 0-3 feet below ground surface

b = applies from 3 feet below ground surface to

KARNACK, TEXAS
groundwater interface N N
DATA SOURCES: Shaw, 2010, Final Feasibility Study, LHAAP-29, Former For all sampling results see LHAAP 29 PDI Report @
TNT Production Area, Group 2, Longhorn Army Ammunition Plant, Karnack, i1di . i
; WHO6 (02/24/2005) Texas, December. Table 6 Building 812-F March 2022 Sail Si’nple Results| (l) ; 260 ; 460
20SB135 (3/4/2021) coc .-‘\SSEIIEIEITEH Concenft[atmn Saolid residual samples from within TNT transite wastewater lines Screening levels FEET
coc 3-4 (ft bgs) | 7-8 (ft bgs)| 11-12 (it bgs)| 15-16 (ft bgs)? ine (WalL) Soil borings near TNT wooden wastewater line Comparison Levelst
248 TNT S Cooling 430 Solid residual samples from within cooling water lines (mg/kg)
2,4,6-TNT| <0.200 UJ <0.198 U <0.195 UJ 0.0072 J+ — - - -
Liquid samples from within cooling water lines 2.46-Trinitrotol 2 46 TNT 4705
2,4DNT | <0.200u3 | <0.198 U <0.195 UJ <0.029 UJ Indicates COC levels above GWP-Ind A6 Trintrotoluene (246 TNT) —
DT 5200 03 5198 0 5195 03 5029 03 Indicates COC levels above GWP-Ind and SAl-ind 24-Dinitrotoluene (2,4-DNT) 0.042
,0- <0. <0. <0. <0. Indicates COC levels above GWP-Ind 2,6-Dinitrotoluene (2,6-DNT) 0.042 / FIGURE 11
A NEEA\N Z I
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15-16 (ft bgs)

coc
2,4,6-TNT
/ 2,4-DNT

0.012J

29SB158 (3/10/2021)
10-11 (ft bgs)|13-14 (ft bgs)[17-18 (ft bgs)

0.018 J 29SB134 (3/10/2021)
~~~~~ g 2
0.0094 J el L coc 5-6 (ft bgs)
29SW03 _ 12,4,6-TNT 0.011J
20WL 14 (09/27/06) . e
Concentration| R - 0.07 J
coc (mafka) . <o
246 TNT 53.4 29SB09 _

24 DNT 7.21 Concentration
2-amino-4,6 DNT 19 JH CoC {mg/kg)
4d-amino-2,6 DNT 133 246 TNT 7.5

29SB159 (3/10/2021) 295B09R ___
Concentration
cocC 1.5-2.5 (ft bgs) [ 4.5-5.5 (ft bgs)|8.5-9.5 (ft bgs) COoC (makg)
2,46-TNT|  0.016J 0.01J 0.01J 246 TNT 14.7

VRS

AN\

/

2,4,6-TNT

0.11J 0.012J 0.014J

<0.195 U = Nondetect (ND)

mgkg milligrams per kilogram

Depth Interval (ft bgs)

PDI Report  LHAAP-29 01 1 23687
%, LHAAP-32
PN %\,%:; / //\ 32WL 05 (09/28/06) "@(
o 29SB148 (3/8/2021) Concentration
COoC (mualkag)
CoC 3-4 (ftbgs) [ 7-8 (ft bgs) [ 11-12 (ft bgs) [ 15-16 (ft bgs) [ 546 TNT 1710
® 2,4,6-TNT 0.02J ND 0.022J 0.046 J 24 DNT 515 JL
LHAAP- &
29SB137 (3/8/2021) 29SB201 (3/22/2022)
coc 3-4 (ft bgs)| 11-12 (it bgs)| 15-16 (ft bgs)? 34 (ft bgs)
2,4,6-TNT| 0.214J 41.6 213 0.19
2,4-DNT ND 0.196 J 0.069 J 29SB154 (3/10/2021)
o 3-4 (ft bgs) | 6-7 (ft bgs) [ 10-11 (ft bgs)
0.026 J 0.013J 0.012J
29SW45
L -23 LEGEND
295885 (12/15/2004) ‘ 2022 Piezometer Locations
Concentration . 29SB156 (3/4/2021) ;géézDOP 41; Soil Boring Location (2958200 -
coc Depth (bgs) (mafka) coc 34 (ft b
gs)
Z-amino-4,6-DNT|  4-5# 0.23. | O Nondetect
D-amino-4,6-DNT| 807 0.9 S 2,4,6-TNT 0.0091 J B Detect
4-aming-2,6-DNT 5-91 0.3J 2021 DPT Soil Boring Location (Wooden
Z0WL3 (09126105) 29SB155 (3/10/2021) TNT Wastewater Line: 29SB134, 29SB141,
- _ 0 29SB54 - 29SB159)(Transite TNT Wastewater
Concentration . 11-12 (ft bgs)| 15-16 (Tt bgs) Line: 290SB137, 20SB140, 29SB148 -
coc (mafkg) ~ 12,4,6-TNT|  0.073J 0.197J 29SB153)
QédeTNNTT 58‘:29.5 L i [J Nondetect
_1'3 DNE 108 29SB150 (3/4/2021) B Detect
' : 34 (ft bgs) | 15-16 (ft bgs) Historic Sample Locations and Results (Shaw
2010
29SB141 (3/10/2021) |2.4,6TnT 0.011J 0.0094 J ) _
coc  |10411 (ft bgs) | 13-14 (f bgs) | 17-18 (ft bgs) i Water Sample from Line or Man Hole
.~ © solid residual Sample from Line or Man Hole
2,4,6-TNT |  0.0011 J 0.089J 0.011 J K 29SB156 (3/10/2021) @ Soil Boring
B \ coc 9-10 (ft bgs) [ 12-13 (ft bgs) A Water Sample from Line or Man Hole
( ) |2,4,6-TNT 2507 0.0069 J+ (O solid residual Sample from Line or Man Hole
cocC 3-4(ftbgs)| 1112 (ftbgs) | N <> Water Line Sample
2,4,6-TNT | 0.621 0.0094 J 29SB151 (10/7/2021) —— TNT Cooling Water Drain Line (North)
2,4-DNT 0.770 J+ ND 3-4 (ft bgs)? = TNT Cooling Water Drain Line (South)
v £ 0,011 J === TNT Wooden Wastewater Line
o) i = TNT Transite Wastewater Line
0.07 J Stream
o /4 NOTES: Road
29SB157 (3/10/2021) 1= GWP-Ind Texas Commission on Environmental o
29SB140 (3/8/2021) Quality soil medium specific concentration for :l Building
12.5-13.5 (ft bgs) industrial use based on groundwater protection Site LHAAP-29

2 = ETAreanalyzed results with LOD below the screening levels

J+ = Estimated Biased High

J- = Estimated Biased Low

J = Estimated

Bold = Exceeds Comparison Level

a = applies to 0-3 feet below ground surface

b = applies from 3 feet below ground surface to

WOODEN AND TRANSITE TNT WASTEWATER LINES
DPT SOIL SAMPLE RESULTS
EXPLOSIVES DETECTIONS
LHAAP-29 PDI REPORT JUNE 2022
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

groundwater interface \ N
DATA SOURCES: Shaw, 2010, Final Feasibility Study, LHAAP-29, Former For all sampling results see LHAAP 29 PDI Report % @
TNT Production Area, G}oup 2: Longhorn Army Ammljnition Plant: Karnack, Tables 7& 8- Bwldlng 812-F March 2022 Soil Sample
Texas, December. Results I T : T .
0 200 400
Solid residual samples from within TNT transite wastewater lines Screening levels FEET
Soil borings near TNT wooden wastewater line .
- - — - - Comparison Levelsl
Solid residual samples from within cooling water lines (mg/kg)
Liquid samples from within cooling water lines
Indicates cOC levels above GWP-Ind 2,4,6-Trinitrotoluene (2,4,6-TNT) 4.7a/5.1b
Indicates COC levels above GWP-Ind and SAl-ind 24-Dinitrotoluene (2,4-DNT) 0.042 /
Indicates COC levels above GWP-Ind 2,6-Dinitrotoluene (2,6-DNT) 0042 FIGURE 12
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4  Summary and Conclusions

Unsaturated Zone: Temporary Piezometers

Depth to groundwater and saturated soils varies across the site depending on elevation and
subsurface soil type. Depth to groundwater ranges between 7.5 ft bgs and 15.5 ft bgs, with depth to
the water table tending to be greater in the eastern part of the site. Temporary piezometers were
installed to find depth to the water table and thickness of unsaturated soils, thereby providing
information on vertical extent of contaminated soils to be removed during the remedial action. The
depth to groundwater from east to west are as follows: PZ-2 14.1 ft bgs; PZ-3 10.7 ft bgs; PZ-4 14.9
ft bgs; PZ-6 7.5 ft bgs; PZ-7 8.7 ft bgs; PZ-8 10.3 ft bgs; and PZ-9 15.5 ft bgs. Piezometers PZ-5
and PZ-10 were dry holes. Knowledge of depth to the water table can be used during the remedial
design to estimate of the volume of contaminated unsaturated soil that will require removal.

Building 812-F

Twenty of the 24 DPT borings showed detections of explosives (2,4,6-TNT, 2,4-DNT, 2,6-DNT) that
exceeded the GWP-Ind MSCs. The explosives 2,4-DNT and 2,6-DNT were the most widespread of
the contaminants detected. A clear pattern of distribution is not distinct, however the northeastern
section of the grid had the greatest vertical depth (i.e., 3 — 15 ft bgs) of contamination, while in the
southwestern section the explosives were typically detected at deeper intervals (14.5 — 15 ft bgs).
With the water table measured at 14.9 ft bgs, contamination extends to the top of the water table.
The horizontal extent of contamination has not fully been defined. Therefore, additional soil
characterization through confirmation sampling may be required during the implementation of the
RD.

Cooling Water Outfall / Ditch

Two of the 15 DPT borings showed detections of explosives (2,4,6-TNT, 2,4-DNT, 2,6-DNT) that
exceeded the GWP-Ind MSCs. Contamination is centered on DPT locations 29SB126 and 29SB129
in Area B on the northeast side of the site at depths ranging between 8 ft bgs (29SB129) and 2 ft bgs
(29SB126). Depth to the water table in this area was measured at 14.1 ft bgs, well below the vertical
extent of contaminated soil. Samples collected during the March 2022 field investigation did not
reveal any explosives present at concentrations above the DL so the extent of contamination
downgradient is limited. Boring locations 29SB184 and 29SB185, which were offset 10 feet to either
side of 29SB129, and 29SB186 collocated with 29SB129 did not detect any explosives. Samples
collected to the southeast and southwest from 29SB129 and 29SB126 did not detect explosives
above the DL. This indicates a very limited horizontal and vertical extent of contamination. Based
on the results, the vertical and horizontal extent to the northwest and down gradient have been fully
defined.

North and South TNT Cooling Water Lines

Three of the 16 DPT borings collected adjacent to the North Cooling Water Line and former
production buildings showed detections of the explosive 2,4,6-TNT that exceeded the GWP-Ind
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MSC. DPT borings 29SB138 and 29SB139 were collected adjacent to the main line, while 29SB143
was collected at a spur line to a production building. Boring 29SB138 was collected adjacent to
historic sample MH10 and the cooling water line. Historic sample MH-10 was a residue sample
taken from sediment within the line. Sample 29SB138 had detections of 2,4,6-TNT in samples taken
from below the pipeline (11 — 12 ft bgs and 15 — 16 ft bgs). Concentrations of 2,4,6-TNT were
similar in concentration between the historic and DPT soil sample (~ 7 mg/kg) indicating a potential
release from the pipe. Samples collected adjacent and offset from 29SB138 (29SB190, 29SB192,
29SB193) during the March 2022 field investigation did not detect explosives above the DL.
Groundwater in piezometer PZ-6 was measured at 7.5 ft bgs, the shallowest encountered across the
site. The nearest piezometer (PZ-8) to PZ-6 and boring location 29SB138, by comparison, was
measured at 10.3 ft bgs.

Sample 29SB139 was collected adjacent to the main North Cooling Water Line. A single detection
of 2,4,6-TNT that exceeded the GWP-Ind MSC was detected at the shallow depth of 3 - 4 ft bgs.
Deeper samples collected below this interval had lower detections of 2,4,6-TNT but below the GWP-
Ind MSC. Two offset borings advanced during the March 2022 field investigation did not detect
explosives in any of the samples collected. Based on the depth to soil contamination and depth to
the water table (7.5 ft bgs and the more conservative 10.3 ft bgs), the vertical and horizontal extent
of 2,4,6-TNT contamination is limited to 3 - 4 ft bgs and the area around boring 29SB139.

Boring 29SB143 was installed adjacent to a former production building and had detections of 2,4,6-
TNT at all intervals (3 — 16 ft bgs) that exceeded the GWP-Ind MSC. Collocated boring 29SB191 did
not contain 2,4,6-TNT above the DL but did have levels of 2,4-DNT greater than the GWP-Ind MSC
at a depth of 9.5 — 10 ft bgs. Samples collected from two borings offset from 29SB143 did not detect
any explosives. With no additional detections of explosives at the offset boring locations,
contamination at 29SB143 is horizontally limited. Based on the depth interval of contaminated soil
and depth to the water table (7.5 ft bgs and more conservative 10.3 ft bgs), the vertical extent of
2,4,6-TNT contamination is limited between 3 — 10 ft bgs and the area around boring 29SB143.

2,4,6-TNT was the single explosive detected along the South Cooling Water Line. Three of the 13
DPT soil boring locations contained 2,4,6-TNT at concentrations that exceeded the DL but at levels
below the GWP-Ind MSC. Collocated borings installed during the March 2022 field investigation did
not detect explosives in any of the samples collected. Based on the results and depth to the water
table (8.7 ft bgs), the vertical and horizontal extent of 2,4,6-TNT contamination is limited and fully
defined.

Transite and Wooden TNT Wastewater Lines

The explosives 2,4,6-TNT and 2,4-DNT were detected at concentrations that exceeded the GWP-Ind
MSCs at three borings. Samples collected from boring 29SB137 contained concentrations of 2,4,6-
TNT and 2,4-DNT from 3 — 4 and 11 — 16 ft bgs. Sample 29SB137 was collected adjacent to the
transite line that branches off to the north to Building 32. Historic sample 32WL05, a solid residue
sample collected from within the transite pipeline had similar concentrations of 2,4,6-TNT detections;
this sample is located approximately 825 feet to the north of DPT 29SB137. One sample collected
from offset boring 29SB201 detected concentrations of 2,4-DNT at levels exceeding the GWP-Ind
MSC between 3 — 4 ft bgs. Samples collected from collocated boring 29SB200 and offset boring
29SB202 did not show explosives above the DL. Based on the depth interval of contaminated soil (3
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—4 ft bgs and 11 — 16 ft bgs) and depth to the water table (15.5 ft bgs), the vertical extent of 2,4,6-
TNT and 2,4-DNT contamination is limited between 3 — 15.5 ft bgs and the area around and
between borings 29SB137 and 29SB201.

Borings 29SB151 and 29SB152 contained 2,4-DNT at concentrations that exceeded the GWP-Ind
MSC but at the relatively shallow depth of 3 — 4 ft bgs; subsequent deeper samples collected below
this interval had non-detects of explosives. Samples collected from borings offset from 29SB151 did
not contain explosives above the DL. Sample 29SB152 had a single detection of 2,4-DNT that
exceeded the cleanup level at the 3 — 4 ft bgs interval. This sample was collected adjacent to the
transite pipeline in an area that did not have historic data. Based on the depth interval of
contaminated soil (3 — 4 ft bgs) and depth to the water table (15.5 ft bgs), the vertical and horizontal
extent of 2,4,-DNT contamination is limited between 3 — 4 ft bgs and the area around 29SB151 and
29SB152.

Three samples (29SB134, 29SB155, 29SB156) collected adjacent to the Wooden TNT Wastewater
Line had low detections of 2,4,6-TNT that did not exceed the cleanup levels. Based on the results,
the line has been fully delineated.

Wooden TNT Wastewater Line

A total of 8 trenches were excavated along the length of the wooden TNT wastewater pipeline. The
TNT wooden wastewater line was exposed by excavating trenches and the line breached to collect
liquid and sediment/sludge samples for explosives analysis. The pipeline was located within
approximately 5 feet from the line of surface marker signs and at depths between 1.5 and 10 ft bgs.
At most locations, the wooden pipeline was mostly intact and comprised of wood staves with 2-inch-
wide metal bands spaced at 6-inch intervals. The wooden pipeline was also encapsulated in an
asphaltic coating.

Multiple explosives were detected in all of the liquid and residue samples collected from the Wooden
TNT Wastewater Pipeline including: 1,3-DNB; 2,4,6-TNT; 2-amino-4,6-DNT; 4-amino-2,6-DNT; 2,4-
DNT, and 4-NT. Seven of the residue samples contained concentrations of 2,4,6-TNT, 2-amino-4,6-
DNT, 4-amino-2,6-DNT, and 2,4-DNT that exceeded the GWP-Ind MSC. The results indicate that
liquid, sediment, and the pipeline material itself may be potential sources of contamination. The
pipeline at several excavated locations was also found to be in poor condition (deteriorated or
cracked). Based on the analytical results and observations of the pipeline condition, excavation and
removal of the pipeline will be included in the RD. Depth to the pipeline varied between 1.5 ft bgs
to 10 ft bgs.
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For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. CHA A P OF :} SHEETS
4. PROJECT 13.SIZEANDTYPEOFBIT ) X BIAMEVER
( ) LN ARP- 29 ' 14, DATUM FOR ELEVATION SHOWN (TBM or MSL)

e ——

5. LOCATION (Coordinates or Station)

15. MANUFACTURERS DESIGNATION OF DRILL

Uang (beoPROBe FRADT

6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED  |b. UNDISTURBED

WHE BURDEN SAMPLES TAKEN e —_
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~

D\q SR 18. ELEVATION GROUND WATER —_
8. NAME OF DRILLER

K ERR\ PO\)U'\, 19. DATE HOLE (YYyymmpp) |2 STARTED e CEBIPLETER
9. DIRECTION OF HOLE G’Gﬁ:&/ 200 103/63/203)
Y -

[5¢'a. VERTICAL  [[] b. INCLINED ¢. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN ~— 21. TOTAL CORE RECOVERY FOR BORING % ~—~
11. DEPTH DRILLED INTO ROCK ~— 22. SIGNATURE OF INSPECTOR

12. TOTAL DEPTH OF HOLE | (p 6 /QZ %W

23. a. b. c. / d. e. f
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
- Sm‘(/g\;\o\( CARY, .
y Mo Tve TPARK CRown, % o
C> | LY. BPrOWN, GREY, 1 e
' Z|STIFF, Low DAt / | N
d—Moigt . -
- IR | T e -
3— W Bes B \307 =
—— % A—
—t— .
|CAYEY SAND LY. BROWN, -
—ftew PAST ging, RN, " -
5 ——|505T, WeX A" —
- - /[( =
” @“gLDMY) LT, BROWA % -
T ligp, cor D PUBT, SARLE X TRegn |
] < STIPF, M@\sf ' g, il
_ 78865 @ 305, |-
_ % POP-Fireen— -
7 =
— e-0> T2"8us @ |-
— 032X -
G___ .
Q — % s
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HiLE NUMBER
(Translucent)
ranslucen LN ARP- 2 q 5\/ él.&ﬁ},




- 01123706

DRILLING LOG (Continuation Sheet) |1- ELEVATION TOP OF HOLE 2. HOLE NUMBER 2
For use of this form, see EM 1110-1-1804;
the proponent agen:y is CECW-EG. WM oF P\ SHEETS
3. PROJECT 4. INSTALLATION
LHAGR- 39 UAAAP
5. a. b. c. d. e. f. ]
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—|ClAY, memLep Lx. proan, -
i RED, EREY, 4 iGH LAt % -
|V SUFR, DRY 1y n
~| Motgy —
I —s ) -l
| — % SAMILE 3 TAKEN | =
- \ 3\ =
= W1t Bes @ 310 |-
—|SAA, 4ome v i =
Ix _"|NEAR DoROmM A —
W % .
= ;‘LW OC(JAAY ) LT. Brown, —
—| Aigh. PLAS _ -
19— LY (PR DR/V -y ) a/ SAMILE \‘I YAEEN —
- PERE RO Molsyy /% I5'-16' Res @ 1212 |2
64— O
: % =
T % -
S % —
. % —
- % —~
: % ‘p"
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT 7. HOLE NUMBER
(Translucent) LHA AP~ 29 AUES PN

VERSION 1.0




1. HOLE NUMBER

DRILLING LOG 2. DIVISION

For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG.

3. INSTALLATION

LHARP *® 3

SHEET ,
SHEETS

4. PROJECT

¢ Luaeag

Y, 2\
13. SIZE AND TYPE OF BIT A "\ Di A /’\Q,\’Eﬁ‘
14. DATUM FOR ELEVATION SHOWN (TBM or MSL)

S——ee—

5. LOCATION (Coordinates or Station)

| LyAAP

15. MANUFACTURERS DESIGNATION OF DRILL
Grovrose FIOT

6. DRILLING AGENCY

L WN¢

b. UNDISTURBED

—~——

a. DISTURBED

—

16. TOTAL NO. OF OVER
BURDEN SAMPLES TAKEN

7. HOLE NUMBER (as shown on drawing title and title number)

17. TOTAL NUMBER CORE BOXES ~—

~|S0fT, DRY 1o MoVt

‘5 A
—
—| 4AA
5 pre——
—|OWAYeY ST Dagg
W CRwN, YO T, OROWA
TZPING, 5o, ek
T R WER
T —
—|CWX, mOTWed RiD/GreY/ :
—|BRowA, RiGv fiast
3 Mo > '(Dw“"

45B123 18. ELEVATION GROUND WATER ——_
8. NAME OF DRILLER
L%RR\ PO»\\ Y 19. DATE HOLE (YYYymmpp) | & STARTED i COMPLETED
9. DIRECTION OF HOLE 03/)1,/ | 03 /0 l,/‘)\‘
[SJ a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN — {21, TOTAL CORE RECOVERY FOR BORING % —__
11. DEPTH DRILLED INTO ROCK ~_ 22. SIGKATURE OF INSPECT
12. TOTAL DEPTHOF HOLE 1 .\ (@ 0< A
I l2 / ﬂ A/\
23, a. b. e d. ‘. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of

ELEVATION DEPTH LEGEND ' (Description) RECOVERY | NUMBER weathering, etc., if significant)

—|CLaYeX sanh, pARK BRoM,

—LOw PRSI, Fine TO Mep,, o

— wer %

C ! R.8
WYL BRowN, L -
—_] Miow $1
3 » Miow QusT, " IameLE 1

X~ 3 B
. ® Joys

%

SAmPLE A

9

Q

e eet——

[T T IV T T T T[T T[T T[T TT[IT]

[T

ENG FORM 1836, MAR 1971

N
&\
‘\\ &

(Translucent)

PREVIOUS EDITIONS ARE OBSOLETE| PROJECT

HOLE NUMBER

RASBIRI

VERSION 1.0

LHAAP- X4




01123708

DRILLING LOG (Continuation Sheet) | 1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET 3
For use of this form, see EM 1110-1-1804; — : . e
the proponent agency is CECW-EG. - D\q SBIR3 OF 3 SHEETS
3. PROJECT N 4. INSTALLATION
CHAAP R1 UHAMP O
5. 2 b. c. d. 1 f.
: so; OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
A, L. @RdwA 1o ) -
10 —|6REY, Hign Duast, | —
—Dence, A =
_ ) DRY 1 M1 ¢ Y ~
il % S AMELE 3 -
- - —
'a T~ et :—-
| oAp X , N
12 — a .
,Ll __‘ 9/ P
—[SavY <y W/ SAND,BRwn, 9\ .
—150 oRAnGE. Fias W | B
| _ A ; . =
15 LAY\, BRewn £0 /3 OAMPLE 4 —
—0RY Yhieu pst. ¥ 15" 1" _
—| DEN<. DRY v Mkt ‘O
o5 @ (055 -
— % -
=] % o
PP % :
] % —
- % _
E O
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. 6. PROJECT 7. HOLE NUMBER
(Translucent) LHAAP- p| 24 ‘78 123
VERSION 1.0

/




1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET I
For use of this form, see EM 1110-1-1804; -~
the proponent agency is CECW-EG. LH AAP OF Q SHEETS
4. PROJECT 13. SIZE AND TYPE OF BIT
LHAAp AU 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
LWAAD (rorrose FI2D DT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED  |b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN —_— —
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
QGISBDN 18. ELEVATION GROUND WATER ——
8. NAME OF DRILLER
Eerry PO\AE,\.L 19. DATE HOLE (YyyymmpD) | S%g? > COMP;gED
9. DIRECTION OF HOLE 03, x| | ©3/0321
m a.VERTICAL [T] b.INCLINED c. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feet) ———
10. THICKNESS OF OVERBURDEN oo ~ 7 |21. TOTAL CORE RECOVERY FOR BORING % —_
11. DEPTH DRILLED INTO ROCK =——w— 22. SIGNATURE OF INSPECTOR
12. TOTALDEPTHOF HOLE | ()} B(,S %{W/
23. a. b. c. L d. . f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—|GAAY, BROWNA, HitW =
0,
( _—|Masmury, Dense, . —_
—| DRY TO mor ;/5 -
)\ —_ Ll % _—
Z SAMPLE | vakun |
*— 334 Bos —
- % ® 10as -
u— —_— S
—|QUY W/ (PRCL GAnD, n
e Lr. ’l?tzown' ey | . -
SRR " \/ 0 (———
—|PUsTY, oy, / N
—IMOBY 19 WAER t{ -
_ " -
- SAmPLe 2 TACEA -
. { e
P — -8 Dog -
- % @ 1030 m
% T R T e — A ——
Ei % —
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE.| PROJECT HOLE NUMBER
(Translucent) L H AHP‘ a 01 Ra, <B D\\"

VERSION 1.0




01123710

I‘III'III‘IIIIIII‘III\III\III|III III!I

%

%

%

%

%

%

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET
For use of this form, see EM 1110-1-1804; -_——
the proponent agency is CECW-EG. aq %\B& oF & e
3. PROJECT 4. INSTALLATION
LARAR Y Leapp _
5. B b, c. d. e. f “O
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
ZJCIAY, LY. GROwN TO
. - %
10— OQeY, el PASTIGYY, L\
VR ST \PP Mot A
" — .
— SAMPLE 3 VAL
o -1 Pos
- © 103g
= %
| SAA 3 |
3 — /
SADY ST, DARK Srdvn, 9
Z|FNE GRaA, DAY TO mdgY
LA e — =
s_‘s‘\Y&Y CS\L\, Ur. BRoen |y
W ORY Low ’ .
S—lprst,, pey ) SAMPLE U TaReA
% X
{5 l(pl BGS
lo ——o————"

ll,lll[lllilll|||I|l|||lll||||©||||II||II||I|||||]|II|III

O

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

Litanp. 29

7. HOLE NUMBER

Aa5B 14

VERSION 1.0



1. HOLE NUMBER

01123711

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET ]
For use of this form, see EM 1110-1-1804; Y
the proponent agency is CECW-EG. L'H /:’ A P - OF A SHEETS
4. PROJECT
13. SIZE AND TYPE OF BIT 3_ / D‘ﬁ”\fj‘.&({
- 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
(" Luasp- 39 ;
5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
LHARP GeoeepRt, T3XADT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED |b. UNDISTURBED
L‘ (L BURDEN SAMPLES TAKEN —_— b
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~——~
3958175
8. NAME OF DRILLER 18. ELEVATION GROUND WATER
ksrry  Powelt 19. DATE HOLE (vyvymmpp) | STARTED b. COMPLETED
9. DIRECTION OF HOLE 03/82/2\  |03/pa/3l
a. VERTICAL [] b. INCLINED ¢. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) ——
10. THICKNESS OF OVERBURDEN ~— 21. TOTAL CORE RECOVERY FORBORING % —~—vo
11. DEPTH DRILLED INTO ROCK = 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE ‘ (ﬂ‘ B{. % 77%\
)
23. a. b. c. - d 1 e f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
- CL’*% W/ TReeE SAND, -
_jua. gr % -
| 90N, Fing,, L Sampre L TAken —
—|MeD, PL?\Q Ty v -
(’-1 :’ MOy T wWey ;)} 3 -W Pes .
3 ——_ [
= . -
L{ ——._...__.,..’N\_’_\W- p—
—|SAA n
L= " SAMPLE A YAKUN |-
> &\ . -—?l L
_ Ay Vo —
— q © 090 —
e 5% L
7 T 8N\M\ Al FE/D </U\Y =
— F”\E Mew fusticivy —
= De“SF- Mo1ss —
S UA, —
B —:._._.-—-————/*\_-"—*—'— |
—lcuaY, X, GRLY YO LT, -
__|BROWA | Higw \7\3\57\(\7‘(1 I
Q 9 —|DENSE, MOVsT % —
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HOLE NUMBER
(Translucent) (R’ AAP~2 Y ao' SBI S

VERSION 1.0



01123712

l‘lll’lll‘lll’lllilIIIIII‘III‘I!I III’

%

%

%

%

%

%

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET
For use of this form, see EM 1110-1-1804; _
the proponent agency is CECW-EG. 9\ 0’ P B | 2 S OF a SHEETS
3. PROJECT 4. INSTALLATION
LHAAP- 24 Lpap
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
— %
10— Y ’
i L
I — . SAMPLE 3 YAKEN
_ - 8os
—] | @ o910
|28 Ty, ur, QRown i}
—|0OFY, Med. Pibsaic \w ‘/ i
13 ms Fma WER 1
= k| .
Mt %
—|CRYeY cpnD, LT, ORoumn, N i': :\;’bo ‘Ff:ntm?f'\ Y
. —|$0FY, Low VU\QV\(AYV / \ o -1g
| @
MEP. SLARSEMN Goa a “ 1000
Wes”
16

:

ENG FORM 1836A, JUN 1967

0a15 < SamPre STUCK \n LORC BARREN,
116" Copnne Be R\iﬁk\wm SAITM YO X Puskes

™o -

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

UHARP-3¢

7. HOLE NUMBER

ACTS DY

VERSION 1.0




01123713

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET l
For use of this form, see EM 1110-1-1804; T
the proponent agency is CECW-EG. U'T A N% OF ] SHEETS
4.
PROJECT 13.SZEANDTYPEOFBIT 3 4" Dianese
C ) U‘\N\F~ 2q 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station) j
15. MANUFACTURERS DESIGNATION OF DRILL
LHAAP Geofroke. T8I DT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WWE BURDEN SAMPLES TAKEN s T
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
A9SBN(, 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
¢ (rRt DOwELL 19, DATE HOLE (YYYYMMDD) | STARTED b. COMPLETED
9. DIRECTION OF HOLE 02/63/303\ | 03/62/202)
a. VERTICAL [ ] b. INCLINED ¢. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —_
10. THICKNESS OF OVERBURDEN —— 21. TOTAL CORE RECOVERY FOR BORING % ~ >
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE %\ 8@ S, /w MW
23. a. b. c. U e. .
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—{5pneY/ sy LY, -
| PARY BRewn, Loosg. % SAMICE A TAen =
) —|\Sow PLAsy, WER ' 3.5 l'\;\e < i —
-] ) Y 6> @ jyzs =
T ————— . L Dop-olt TA —
— . - e —
3 —{C, BRown v gagy | % -3 Be< Time 0930 |-
— ‘ O —
- FioH PLRsY, SAIFF .
3 — Mevs © -
= . SAMBLE R Taken |-
. ’ \_yt B
Y J SRS Y33 =
—|Siey (oA, UT. BRowA m
—T6 &R LU =
5— W\G)r ?){&N??; Py 55 TP 3 T by
o Sy "{ / (A ==
1Yo :y\o,\ , '@ 3y N
v_— 5N Lf nl
- % .
e shwete Y meen |-
) \ —
— T3 E&s@(tm\/ =
- OA) -
z _— Ms /msp Yaren .
Q E e
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE| PROJECT HOLE NUMBER —
(Translucent) \/\,{ Ap\?_ }C\ g\q SB ! :l@

VERSION 1.0



01123714

1. HOLE NUMBER —
. DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET
Or use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. LH/\Q P o | SHEETS
4. PROJECT :
13. SIZE AND TYPE OF BIT a‘/g' ' DIAMETER
(_H N\P - q 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
1 15. MANUFACTURERS DESIGNATION OF DRILL
HARD Georrogs 282307
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED | b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN |~ —
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —_
ASEINT 18. ELEVATION GROUND WATER ~—
8. NAME OF DR|LLER
. COMPLETED
| Keppt Yowew 19. DATE HOLE (YYYYMMDD) | STAR}ED b-C
9. DIRECTION OF HOLE 03/03/203]
[X] a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN —__ . 21. TOTAL CORE RECOVERY FOR BORING % —~
11. DEPTH DRILLED INTO ROCK —~ 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE B‘ RS MDM"‘—\
23. a, b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
- gv\‘f, DaRx BROWA, =
T SOFT, View Puast. WeT .
‘ - . L% ) —
, S SAamPLe 1 TAken e
C> —{CuYeY SIT, Lr. fRown, | 5} XS @ 010 |-
- igFT oW Yo med, P | Y -
Q— b % -
—m =
—[ST\FF, Wov PLmst,, SAMPLE U TAKEN =
0, ' \ I
| Moy4v | % 3-Wges @ 035 »
W — e DOP-06 YARen 2y [T
—|SAR TINEG QUG -
S _ % L
- (.)/ SAMNLE 3 TAKGA =
— ‘— ! —
b= f S-bese v [
= % -
s SAMPLE U vaxe D o
- L] ~ e
= T-3'06s @ 0F%0  |=
s 1 —— —F— ”
. % -
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HOLE NUMBER
(Translucent) LN AAP- &G‘

VERSION 1.0




- — 01123715

1. HOLE NUMBER
\

. DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET l
Or use of this form, see EM 1110-1-1804;
%ent agency is CECW-EG. LH (\‘\P HE ] SHEETS
- PROJECT 13. SIZE A Y .
. NDTYPEOF BIT N %" Digmets b
‘ 14.
\_H ANP- 29 DATUM ER ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
L hep (oegPROBE. F3IADT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED  |b. UNDISTURBED
W\, BURDEN SAMPLES TAKEN —= o
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES a_
| QASRIAY 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER e —
a. . COMPLETED
KEQR\ QWELL 19. DATE HOLE (YYYYMMDD) )
9. DIRECTION OF HOLE 03/03 /2021 |93 /03 /203
X a. VERTICAL [] b. INCLINED ¢. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —~
10. THICKNESS OF OVERBURDEN ~ 21. TOTAL CORE RECOVERY FOR BORING % ~
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE %\ BGS ﬂ 7 79714/!/1/\/
23. a. b. c. d e. f.
/ BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—|{ LAY, Papx. TRown, —
. Mgo. PLAGY., Snpp' MoIgT o »
— \  cnmt—
S S W2 SAMOLE 1 TA; i
< ) —IEVAYEY g, 1 oWwn, | Y TAcen -
- —| 0¥, w0 €0 Med, Rup, Y bo¢ @ pIvs =
&~ wey ‘ % -
_M- . T
3 _[CVAY, UL BROWA To e .
{00, RER; Purer, <, . SAMELE X TAREA -
“IMoig - % 3Ly -
T A POes® 08¢ |
_T] 5AA, TRAck  sanD % .
5 — 1R SAMPLS. 3 YAREN —
1 z |-
= 3/ SN Bes @ 030q |-
— \_] % =
7 — e
= SamPle U TAwken n
. . -
| 0/ - e
i R R TV ees @ o% |-
q: _ % s

ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE| PROJECT HOLE NUMBER

(Translucent) L \'\ F\RP ~ G\ Rq S B ’ )38

VERSION 1.0




1. HOLE NUMBER

01123716

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET
For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. U—}AD\F OF ) SHEETS
4. PROJECT Y
13.SIZEANDTYPEOFBIT 33 )y
( ) LH AAP-~ 9 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
" 5. LocaTION (Coordinates or Station) —
LHAK 15. MANUFACTURERS DESIGNATION OF DRILL
AP (9coprobe. F3XM DT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED |b. UNDISTURBED
\,\) Nt BURDEN SAMPLES TAKEN — =
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
aq.sg 129 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
Cekry  PowelL 19. DATE HOLE (Yyyymmpp) |2 STARTED b GOMRLETED
9. DIRECTION OF HOLE fh,/oa,/go).\ Oz fo3/200\
X a. VERTICAL [T] b. INCLINED c. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feet) ~ ——
10. THICKNESS OF OVERBURDEN — 21, TOTAL CORE RECOVERY FOR BORING % “—
11. DEPTH DRILLED INTO ROCK -~ 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE "5 ' BoS ﬂ WW
23. a. b. c. /4 d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—| $AnDY ¢ -
~ bo; CLAY, DRk GRowN, SAMPLE 2 Taken |-
— 1 MED, v conrs % 3 .
V' —iogx B -3 Bes @ 33 |-
Q - DS :
2 _—CU\Y. DAy PRwN, o % e
. ;’T- QRV\“\-, sT\?F' H‘GH \ % .
T LAsT., morgg SAMPLE 3 TARGN .
. . e
— 3-M Bes @ g |-
- € s |-
L' e :
- :‘W. U GRexr, sribr n
—teH Puag .
- — 7 Moist % SAMGLE 3 raken  |—
— \ [
= " 5-0' BGS @ a3 |-
b — / .
= 1w N
< S SAmeLs, Y TACEN |—
- g -
- T8 Bes @ g |-
% — L
O E -
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE.| PROJECT HOLE NUMBER
. (Translucent) LHAAP- A\ ngﬂ i lcl

VERSION 1.0



1. HOLE NUMBER

01123717

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET \
For use of this form, see EM 1110-1-1804; o
the proponent agency is CECW-EG. LH A\P\P OF \ SHEETS
4.PR )
] OJECT 13.SIZEANDTYPEOFBIT 3 L4" 5, AMETER
( Ll A\ Y| 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
) 8 ‘,——_\
5. LOCATION (Coordinates or Station)
LIAAA 15. MANUFACTURERS DESIGNATION OF DRILL
NARP (0&0PROBE, TRAATT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN e —_
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES __
3458 \36 18. ELEVATION GROUND WATER ~—
8. NAME OF DRILLER
kesty  Poweiy 5, DATE HOLE [¥yyyhpD) |> STARTED b. COMPLETED
9. DIRECTION OF HOLE 036/~02\ [ 0360
B4 a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feef) ~—
10. THICKNESS OF OVERBURDEN —~ 21. TOTAL CORE RECOVERY FOR BORING % —
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOT, )
OTAL DEPTH OF HOLE 45\ BoS s
23. a. b. ) d. e. f.
’ / " BOXOR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY [ NUMBER weathering, etc., if significant)
TS CuATE sAnD, -
= _ % ‘ -
y Ig\zk BRWA. TO L, Ne S'Ampuv 1 Chke  |—
—|BRown, Loose, -2, -Q & —
w I O I FLfes @ s, |
A — H o« —
= $f‘\mvu, A TARE [ -
3 -1 & L
—_ & <A‘\DY CMY T, wl‘ ) @ S @ tg\? -
|0 oFane, Low Biagr, : PUP-05 Thge -
Y |Leece, wer | e L T
| 34 Nmg o0 |
_| SAA _
5 o % nad
— &S SAMRLE D Taken |-
- Vo L
b — LY W/ veact <AnD, e 5-0" @ |54 =
—Mowey ReD, Ly ORowWN, \’1 % -
4 = QQU/ OVFF, M, ' .
- p\;\g MoISY SﬁMPL\i, U ragen —
- . P-8'8es @ 153\ |-
b S I S —
O E -
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE| PROJECT HOLE NUMBER —
(Translucent) LH ANP~ A% }e{ Si3) '30

VERSION 1 0




01123718

1. HOLE NUMBER

Ldapnp

5. LOCATION (Coordinates or Station)

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET \
For use of this form, see EM 1110-1-1804; —
the proponent agency is CECW-EG. LH AAP HE ’ SHEETS
4. PROJECT 13. SIZEAND TYPEOF BIT 3 4™ D Ameren
hE )
(? 4 LY N\P—'Sq 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)

(eoprOpE 1322DT

15. MANUFACTURERS DESIGNATION OF DRILL

6. DRILLING AGENCY

WHE

16. TOTAL NO. OF OVER a.
BURDEN SAMPLES TAKEN

DISTURBED

—

b. UNDISTURBED

——

AYSRIZI

7. HOLE NUMBER (as shown on drawing title and title number)

17. TOTAL NUMBER CORE BOXES

—

8. NAME OF DRILLER

\’\E&%\ PONFA.\,

18. ELEVATION GROUND WATER —

19. DATE HOLE (YYYYMMODD)

9. DIRECTION OF HOLE

[X] a. VERTICAL [] b. INCLINED

a.

03/2 /203

STARTED b. COMPLETED

02/03/302\

c. DEG. FROM VERT.

20. ELEVATION TOP OF HOLE (feet)

S—

10. THICKNESS OF OVERBURDEN ——

21. TOTAL CORE RECOVERY FOR BORING % ~—

11. DEPTH DRILLED INTO ROCK ~——

12. TOTAL DEPTH OF HOLE ? Y ‘@GS

22, SIGWE OF INSPECTOR
YL T oy

23. a. b. c. . d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)

AT UAYEY <AND, SAMRLE 1 YAken [T

e % C NN L

. = \é‘l Brown, Leoose, ’ I-286s & 1433 |—

G - Nt ORAINED, (ser Q/ —
2 __ H % ]

= SAMDLE X TAwen |-
5 _|CAY, Rep ro Lr. Ooun, Ly e

—[STIFF RGh PLast. FHEs® 1suo |-

— ] % -

—| Molst vo Wwex e
w—a~ e

—| SAR -~
S — \{ % SAMPLE 3 TRELA _—
6 Y .

Q

SANRY CU\\{,\_T. BRawN
To (OReYX, IY\FR DRY

%

F—%o Mot (o
YO Meb. fasT. ,
% /—

%

1

SAWPLe W TAcen
T-3 Ges @ sy

ENG FORM 1836, MAR 1971

PROJECT

LARP- 29

PREVIOUS EDITIONS ARE OBSOLETE.
(Translucent)

HOLE NUMBER

SRR

VERSION 1.0



01123719

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET |
For use of this form, see EM 1110-1-1804; -
the proponent agency is CECW-EG. LHAHP OF 1 SHEETS
4. PROJECT b, v
. 13.SIZEAND TYPEOFBIT 2 ) DiAkeTER
( LHAAR- 29 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station) e
15. MANUFACTURERS DESIGNATION OF DRILL
LARAP (Geoppods. FIA20T
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
1V BURDEN SAMPLES TAKEN — =
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —.
Rq SBI3 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
KERRrl PC)N&LL 19. DATE HOLE (YYYYmmpD) |2 STARTED b DOMPLETED
9. DIRECTION OF HOLE 02/0)/203\ | 03/43/203)
[X] a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN — 21. TOTAL CORE RECOVERY FOR BORING % ~—
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTHOF HOLE R %(95 OV Y ~—r
23. a. b. c. ) e. f.
A/ BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
_|CLAY W / Somg, o 4 e
| Sy : ° $AM _
- I — " MWOTED 1, Grown, 3 ]-.f‘l\o L;“ ‘j TAlcen -y
C’ —oua ‘;RF/D, Mep vo Hiod / 6> ® 1453 -
_ AN -
e 1 SNPE mois e L’ ~
— % —
% — SAMPLE D CAken -
o \ "
— " W Bes @ ss —
I _— —— -
= ig‘\b‘ AN, 11, BRown | -
— GRYLY . —
5— r Vow RAsY, g SAMLER TALH —
: meb' $“\¥¢, DQX \'0 5" b| EGS :
o Qlusr |-
b— : sl
n % -
7 __| —
» swete U yaeen -
—— \ [N e
-— % 7-8Bes © s s B -
® = e
Q = -
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE.| PROJECT HOLE NUMBER
(Translucent) 3% A}\P‘ }0‘ 24581

VERSION 1.0



01123720

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET \
For use of this form, see EM 1110-1-1804; R
the proponent agency is CECW-EG. LHAA P OF \ SHEETS
4. PROJECT VAR
13. SIZE AND TYPE OF BIT D\ /"I D\}\MLTLR
) Uffp\_p\?‘ N 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
— —
5. LOCATION (Coordinates or Station)
L 15. MANUFACTURERS DESIGNATION OF DRILL
NARP (LEoPROBE_ T332 D
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED |b. UNDISTURBED
\}6\—\8 BURDEN SAMPLES TAKEN —_— —
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES o
%;{- W B‘q S E '3‘3 18. ELEVATION GROUND WATER —
8. NAME OP DRILLER
Kegt ?OWE.L\, 19. DATE HOLE (Yyyymmpp) |2 STARTED b- COMPLETED
9. DIRECTION OF HOLE 03/63/30)) |02/63/30))
a. VERTICAL E] b. INCLINED c. DEG. FROM VERT. [20. ELEVATION TOP OF HOLE (feet} “—
10. THICKNESS OF OVERBURDEN — ' 21. TOTAL CORE RECOVERY FOR BORING % —™
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTHOF HOLE B" (35 MW/W\/
23. a. b. G d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
CLAYEY <AND, VX, BROWN,
I Fint 10 mep. ORAW, %
Loese,, wex SAMPLE 1 Taren

O

NI NERINENA INE
=\

-3 BeS R 1505

RV,

%

SAMPLEY 2 YAKEN
% 34 86 @ | so%

W

<
-

6%\)\’//7\\,( ¥ CLAY,

T T[T T T T T[T T T[T T[T T[T T [TTT 11T TT]

5 g\sg\fgw%g \r;:wm . o SAMPLE 3 TAIEN
— AN @ |So4
: N\DWT L’l % E
3= Shmrte Y faken
-~ 1-8'065@ g
— %
B
— %
ENG FORM 1836, MAR 1971 P-I;EVIOUS EDITIONS ARE OBSOLETE|PROJECT HOLE NUMBER
(Translucent) LW ARP- PR D\q SBIRR

VERSION 1.0




01123721 _

1. HOLE NUMBER

. DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET '
or use of this form, see EM 1110-1-1804; —a——
the proponent agency is CECW-EG. CH ARP WF SHEETE
4. PROJECT 7 ,
( @ L 13. SIZEAND TYPEOF BIT Q4* ) pMeTER.
517 H ARP-Q K 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
i 15. MANUFACTURERS DESIGNATION OF DRILL
AnP Geotroge. 23230T .
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WHEL BURDEN SAMPLES TAKEN - =
7. HOLE NUMBER (as shown on drawing title and tifle number) 17. TOTAL NUMBER CORE BOXES —
2458 5% 18. ELEVATION GROUND WATER
8. NAME OF DRILLER : A T -
. b. COMPLETED
Kt&k\ oweaL 19. DATE HOLE (Yyyymmpp) | STARTED G
9. DIRECTION OF HOLE 03/16 /2021 | 03/16/2021
[X"a. VERTICAL ] b. INCLINED ¢. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feet) ’_ .
10. THICKNESS OF OVERBURDEN o~ 21. TOTAL CORE RECOVERY FOR BORING % ~——
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTHOF HOLE | 3 BosS ﬂ% P —
23. a. b. c. o a7 e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Driling Time, water loss. depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)

—[81TY Ly w/ gARD, -

—| ©V: BROWN, Low PiasT,, " —
('] o

) — SOFY WET e
. |SARDY CAY v 3 —

—EQQNI\ ™0 4 . e
a _ @Kb\(' /

—{ Mep, PasT. mep, % i

— ST‘FF' MoLsT I/’ i

5 —| SAR - % Wespen TVY W |—

- » Une ' Ree -
6 — } Sﬁ"‘?tt l yaeen  [—
— \_I % -6 @ “5@ —
R —— E_
. % -
? —_— _

) SAMOW X vapen |-
- 5AP gl —

«_ T — % 8- @ 1165 e
I - PROJECT =
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE. HOLE NUMBER

(Translucent)

VERSION 1 ¢



01123722

DRILLING LOG (Continuation Sheet)

1. ELEVATION TOP OF HOLE

2. HOLE NUMBER

SHEET

5

l‘lll‘lll‘lll‘lll‘lll||Illlll.l(lllllllll'lll

%

%

%

%

%

%

%

%

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

1

6. PROJECT

For use of this form, see EM 1110-1-1804;
| the proponent agency is CECW-EG. ) q < B 13 \_‘ OF 1 SHEETS
3. PROJECT 4. INSTALLATION
LAAAP-3 4 LIAAR —
5. a. b. & d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, efc., if significant)
T| QLAY (7. BROwN, FhmfTe ARy
- % -
lo—] Nen Plags,  <n PR o
| Morst Lf/ =
n — ‘1 e
o % .
SAMPLE .
R aav W/ 6D, | 4. - FAkEn | ?’[ . -
o L’;.O;EKOQI\,G\:OU) ng(' /l % n -2 =
|3 —20F% MheT . . @ 1100 .

ST

| \)Il[llllllllill|l||]||l]l||||l|"'§lI[Ill|l||

7. HOLE NUMBER

VERSION 1.0




01123723

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET [
For use of this form, see EM 1110-1-1804, L S
the proponent agency,is CECW-EG. ]/H M\? : OF a SHEETS |
A\ J |
4. PROJECT Vo
13.SIZEAND TYPEOF BIT 3 /4" D1AMETER.
‘ ) LRAAP -4 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station) .
| HAAP 15. MANUFACTURERS DESIGNATION OF DRILL
A Geoprome, 733307
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN = =
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~
1SR 135 18. ELEVATION GROUND WATER
8. NAME OF DRILLER B.ELEVA -
. COMPL
Rerar Powein 19. DATE HOLE (Yyyymmpp) |2 STARTED L FRNFLETEN
9. DIRECTION OF HOLE 03 /ou/10421 | 03/ w/20a\
(%] a. VERTICAL [] b. INCLINED ¢. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feet) ~—
10. THICKNESS OF OVERBURDEN —_ 21, TOTAL CORE RECOVERY FOR BORING % “—
11. DEPTH DRILLED INTO ROCK e 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE ,6‘ BG6s v 7V f: J. Rv RPENG
23, a. b. c. d. e f,
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
| (LAY, REDDISH BRowiA, -
—| WGk JLasIusy, sepr, % N
)] WeT : .
Cf 4 35 =
- 7 | -
- 3 — SAMILE. 1 -
e ) — vy .
N b 34 @ 1015 B
Y A —
Y, TAcE sAnp,” B
i 826un YO Redpigy y -
—{BAOMA, mep Yo Hig | 34 -
Z|PtsT, MeD. gviFR / o
b—MOSY <D wWex 4 —
— = -
— . SAMML X n
—|Cluy; 1+, bown, medd plag, . @ 1639 u
U' _—Vl'(il {"“C‘ldf/mnc,‘s‘d a -
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HOLE NUMBER
(Translucent)

VERSION 1.0



01123724

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET
For use of this form, see EM 1110-1-1804; SHEETS
the proponent agency is CECW-EG. A0SB13S OF A}
3. PROJECT 4. INSTALLATION
LItAAP- ) LHARD
5. a. b. c. . d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
— %
)0 T ——

R/« SAMILE 3 YTAkED
/?\ - @ 10%g

]D _‘wbéyﬂ ,‘r/a(e }-qﬂé(’-——-\f-\————"—

(\" e 3&/bfa..m W""—"——-%

(5— R/a ) sameLe Y wicen [T
p—— \
181" @ tozo )
v/ Sics
io—1 .
] % —
L % -
- " —
_ % _
_ % -
i % O
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT 7. HOLE NUMBER

(Translucent)
VERSION 1.0




01123725

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET [
For use of this form, see EM 1110-1-1804; ' -
the proponent agency is CECW-EG. LHP{P\? QF & SHEERD
4. PROJECT 13. YPE PR C
3.SIZEAND T OF BIT ; /u ‘D"AN\L‘\\QK
( ) UHMP-39 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
) 15. MANUFACTURERS DESIGNATION OF DRILL
LMAap (0eopRoBe  F3APT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED b. UNDISTURBED
L\) £ BURDEN SAMPLES TAKEN - et
N
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ——
953136 18. ELEVATION GROUND WATER ~
8. NAME OF DRILLER
. STARTED b. COMPLETED
‘(E,R,(L\ OwWEF LL 19. DATE HOLE (YYYYMMODD) 8 START
9. DIRECTION OF HOLE OJ/OL}/ 20 |0 ?A) q/ 20)
Px] a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) =~
10. THICKNESS OF OVERBURDEN 21. TOTAL CORE RECOVERY FOR BORING % ~—
11.DEPTH DRILLED INTOROCK ~ ~ 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE ' (p( Q@ S g~
23. a. b. c. v d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % % CORE | SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)

|

CU\‘(( 1. GROVWA Yo
Revpigw GROWA, MED %
Yo WIH PATR., SofY,

MOV T :3/

Q |

SITY LY I/ sAND, Mo
\q. Yo GREY
3 \,oj‘z?‘:‘\mip ms{ SANPLE 1 TAXON
—| W, Buee, ORY % 3} B ogna
vy )

SAR

- P SAMRLE A& YAKEN
TR @ 0%ns

T Sl B

TOATEY 50T GRYY -

T T T T [T I T [T [T T[T T T[T T[T TT 111

q T BR\T\_\’L» bay é
b2 %
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE.| PROJECT HOLE NUMBER
(Translucent)

VERSION 1.0




01123726

%

%

%

%

%

%

|‘|II’llI‘III’I|Il||I‘ll|’|II‘HIIIIIIIJIIIII’III’I

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOPOFHOLE |2 HOLE NUMBER PHECE
For use of this form, see EM 1110-1-1804; OF = N
the proponent agency is CECW-EG. aq S B \ ?)(0 Y SHEETS
3. PROJECT 4.INSTALLATION
Lranp - 3.9 Lranp O .
5. a. b. c. d. e. f. §
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Driling Time, water loss, depth of
ELEVATION | DEPTH LEGEND ° (Description) RECOVERY | NUMBER weathering, etc., if significant)
— %
© 4
T SAADY SWY, (K. 6Rowon |
—| T8 DARC Brown By | N
1| SFAn PRY Ll ,a/ ; 1
P AN 4 W % SAMPLE 2 TAREN
—¢ v QROWA, Hign pass 2~ & R
] [} 3
b SOFF, DRY Yo Mg ™= ' @ \ I @ 0‘?)0
CLAYSY SILT, LT, GROWN )
_ To GReY, FRiTLE, dr °
W PRY /B\
\q - — 0/
1S SA ' D\/R
0\
Y % sAM(’[{;L L vARLA
16’ = l i ~

I I L

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT

(Translucent)

7. HOLE NUMBER

VERSION 1.0



1. HOLE NUMBER

01123727

DRILLING LOG

For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG.

2. DIVISION

3. INSTALLATION

LHAAP

SHEET. '

OF D\ SHEETS

4. PROJECT

13. SIZE AND TYPE OF BIT )1,“ DIAMETER

LH AAP-29 14. DATUM FOR ELEVATION SHQWN (TBM or MSL)
5. LOCATION (Coordinates or Station) —
15. MANUFACTURERS DESIGNATION OF DRILL
LHAAP [r¢oprogs, FBAADT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED | b. UNDISTURBED
\L)H?L BURDEN SAMPLES TAKEN —_ —

2958133

7. HOLE NUMBER (as shown on drawing title and title number)

17. TOTAL NUMBER CORE BOXES ~—

A}

8. NAME OF DRILLER
Kerry  PoweLt.

18. ELEVATION GROUND WATER ——

9. DIRECTION OF HOLE
M a. VERTICAL D b. INCLINED

19. DATE HOLE (YYYYMMDD)

a. STARTED
03 /0% /303

b. COMPLETED

03/6%/ 203

c. DEG. FROM VERT.

20. ELEVATION TOP OF HOLE (feet) —

10. THICKNESS OF OVERBURDEN ——

21. TOTAL CORE RECOVERY FOR BORING % e

11. DEPTH DRILLED INTO ROCK —~

22. SIGNATURE OF INSPECTOR

12. TOTAL DEPTH OF HOLE lb‘ Bo; Mcm
23. a. b. c. d. e. f.
BOX OR REMARKS
. CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY NUMBER weathering, etc., if significant)

TO LIGHT Brown,
YW PUsTICITy
| BN

—| SoFY, wer )

_|CUNEY ST DR Brown

%

CLAY momued GRYA,
BrOu & Revpysy

mep. SY\FF, o7

q__

GROW, Wiow Piasiany,

%

%

SAMPLE | TRlen
YR 9155

SAMILE X & M/dnhy
Thceh -3 @
o309

ENG FORM 1836, MAR 1971

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

PROJECT

HOLE NUMBER

VERSION 1.0




01123728

DRILLING LOG (Continuation Sheet) | 1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET )
For use of this form, see EM 1110-1-1804; ——
the proponent agency is CECW-EG. Qqs B l 37.’ OF a SHEETS
3. PROJECT 4. INSTALLATION
LHApp-2a LuAap
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
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ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. | 6. PROJECT 7. HOLE NUMBER
(Translucent)

VERSION 1.0




01123729

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET
For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. LHA A? ar a\ SHEETS
4. PROJECT AL
13.SIZEAND TYPEOF BIT ) 4N DIAMESER
14, DATUM FOR ELEVATION SHOWN (TBM or MSL
C LHApp -2.9 ( !
5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
LHARP (eopree TBRPT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
\,\} HE, BURDEN SAMPLES TAKEN - -
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~—
REIRTEA 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
1 . COMPLETED
kep@  Powerl 19. DATE HOLE (vyyymmpp) | STARTED ~ |b.CO
9. DIRECTION OF HOLE s /03 /203 93/0‘31/ 30\
a. VERTICAL [ b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) =
10. THICKNESS OF OVERBURDEN — 21. TOTAL CORE RECOVERY FOR BORING % ——
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE |’ 8R0S ﬂ M"V“/I/"V\
23. a. b. ¢ - d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
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ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HOLE NUMBER
(Translucent)

VERSION 10




01123730
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DRILLING LOG (Continuation Sheet) | 1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET p|
For use of this form, see EM 1110-1-1804; OF N SsH
the proponent agency is CECW-EG. y\ q Sgl 38 l EETS
3. PROJECT 4. INSTALLATION
LWARP-2Y LHARP
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
V4 - "
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ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

7. HOLE NUMBER

VERSION 1.0




1. HOLE NUMBER

01123731

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET |
For use of this form, see EM 1110-1-1804; o S S
the proponent agency is CECW-EG. LHAAP | SHEETS
4. 13. SIZE AND TYPE OF BIT x
PROJECT ) Ay DIAMETER
LHARP-2.4 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. Coordinates or Station) -
LOGATION (Coord 15. MANUFACTURERS DESIGNATION OF DRILL
LHaAP Geofpode FEAPT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
W HE BURDEN SAMPLES TAKEN - —
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~_
)\QSB 124 18. ELEVATION GROUND WATER -
8. NAME OF DRILLER
KerRr  PowelL 19. DATE HOLE (Yyyymmpp) | STARTED b. COMPLETED
9. DIRECTION OF HOLE 02 /()‘1 /)o s\ lo3/6 9/ 1
¢ a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feet) __
10. THICKNESS OF OVERBURDEN ~— 21. TOTAL CORE RECOVERY FOR BORING % —
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
\ W,
12. TOTAL DEPTH OF HOLE ] b 8es ﬂ %‘7
23. a. b. G v d. e. £,
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
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ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE| PROJECT HOLE NUMBER
(Translucent)

VERSION 10




01123732
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ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

7. HOLE NUMBER

VERS!ON 1.0

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET 3.
For use of this form, see EM 1110-1-1804; .
the proponent agency is CECW-EG. )\q S B [36{ OF p] SHEETS
3. PROJECT Lu 4. INSTALLATION
ARP-~29 LHAA
5. a. b. c. d. e. f.
" | CLASSIFICATION OF MA SAMBLE REMARK/S d f
. TERIALS | % CORE S Drilling Time, water loss, th
ELEVATION | DEPTH LEGEND - (Description) RECOVERY NCRAASEE : CL';Z%JZZ zc.?ifsigniﬁc?:nt)o
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01123733

X a. VERTICAL [] b. INCLINED

c. DEG. FROM VERT.

1. HOLE NUMBER
 ——
. DRILLING LOG 2.DIVISION 3. INSTALLATION SHEET 4
Or Use of this form, see EM 1110-1-1804; T
the proponent agency is CECW-EG. LN AAP QF SHEETS
4. PROJECT )
13. SIZE AND TYPE OF BIT } Yo Dy AMEYE R
G" ’ L-AAP-29 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
S. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
UHARP OCeodrege F302DT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WR& BURDEN SAMPLES TAKEN - -
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~—
S .
lq )\ 0 18. ELEVATION GROUND WATER
8. NAME OF DRILLER
k\w@\ D@wuu 19. DATE HOLE (YYYYMMDD) |2 STARTED b. COMPLETED
9. DIRECTION OF HOLE 03/6u/38 | 03/gY/2031

—

20. ELEVATION TOP OF HOLE (feet)

10. THICKNESS OF OVERBURDEN —

21. TOTAL CORE RECOVERY FOR BORING % “—

11. DEPTH DRILLED INTO ROCK

22. SIGNATURE OF INSPECTOR

%

—
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A

Semfle A TAldn

7-8 B o

12. TOTALDEPTHOFHOLE | ) 35S WW
23. a. b. c. d. e )
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Driling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—|onxy ceay, L. BRown, -
0,
y = mep, P\As*m $08T, . % =
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sl % i
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ENG FORM 1836, MAR 1971

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

PROJECT

HOLE NUMBER

VERSION 1.0




01123734

DRILLING LOG (Continuation Sheet) |1- ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEEF =
For use of this form, see EM 1110-1-1804; ~N
the proponent agency is CECW-EG. lqgﬁll-\ 0 OF 'B\ SHEETS
3. PROJECT 4. INSTALLATION
5. a, b. c. d. e. f. \—10
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
il % n
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T OAYEY SAND, LT, - T -
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ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. | 6. PROJECT 7. HOLE NUMBER

(Translucent)
VERSION 1.0




01123735

1. HOLE NUMBER

] DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET '
or use of this form, see EM 1110-1-1804: '
the proponent agency is CECW-EG. LHARP OF d  SHEETS
4. PROJECT LW
13.SIZEANDTYPEOF BIT %" Diamerer
\LH&A P-29 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
L HAne 15. MANUFACTURERS DESIGNATION OF DRILL
— Ai Georpame, I3NDT
- DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
B WHe BURDEN SAMPLES TAKEN - -
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES «—
2 15B14| 18. ELEVATION GROUND W, -~
8. NAME OF DRILLER - ATER
. . COMPLETED
5 Regr, Fow AL 19. DATE HOLE (vyyymmpp) | > STARTED b. CO
"DIRECTION OF HOLE 03 /\0/a0n | 03/16/ 303\
L3 [4
X a. VERTICAL [ b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN ~— 21. TOTAL CORE RECOVERY FOR BORING % —
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTHOF HOLE | B' B 7”7
TN A
23. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Driling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
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ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE.|PROJECT HOLE NUMBER
(Translucent)

VERSION 10




01123736

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET a
For use of this form, see EM 1110-1-1804; TN SHEETs
the propo:\enl ages::y is CECW-EG. ;'q $ 8 ‘L‘ \ ul D‘
3. PROJECT 4. INSTALLATION
LHARP- 34 Ll pap (
f.
5. a. b. c. d. BO)‘:'OR RERARE
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Driling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—|CLAY W/ YRAE D, Wooden TNT UAE L
— = % ' —
(0 — T ORoyan Vo GRY, ® 10" Bes [
— . ( 4 —
_’;w. SYIER Higy }/ : $A\MPL\a@\ TAKEA -
| VA, 0'-1' ¢ 0856 -l
” —— ? MO \ $T L' % -
1 = . -y
Z|SAROY €AY Lr, Brown . —
—| T ; —
T (->_ Revpign BR&M‘ §A(Y\ e 2 YAEN -
- : =
ly | DRY L - - & 035 |-
% ‘ _
-~ % i
lp—__ ']f
—{eiavey sam, v By i
1 — .F'\ﬂf,, s(wr'vp\y / % e
= & SAMPLE 2 TAREN |-
i \ \ s
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ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT 7. HOLE NUMBER

(Translucent)

VERSION 1.0




01123737

1. HOLE NUMBER

( \
/
s

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET \
For use of this form, see EM 1110-1-1804; N
the proponent agency is CECW-EG. LH AAP oF M SHEETS
4. PROJECT 13. SIZE AND TYPE OF BIT ) Y, -
B Q79" piamereR
L‘th P_—&q 14. DATUM FOR ELEVATION SHOWN (T8M or MSL)
5. LOCATION (Coordinates or Station) T,
15. MANUFACTURERS DESIGNATION OF DRILL
ALl (eoprose FE2ADY
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED b. UNDISTURBED
W H?/ BURDEN SAMPLES TAKEN — —
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
aqu“‘A 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
FFAZN Po\,\)gu, 19 DATE HOLE (YyYymumpp) |2 STARTED b. COMPLETED
9. DIRECTION OF HOLE 03/0%/20x _[03/08/203)
E a. VERTICAL I:l b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN ~—~ 21. TOTAL CORE RECOVERY FOR BORING % ——
11. DEPTH DRILLED INTO ROCK ~. 22. 8l TURE OF INSPECTOR
12. TOTALDEPTHOFHOLE | () By, <, W
23. a. b. C. / d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
~|SwsY QAY, Pagk Brown
LT TO LGHT BROW N, %
—|Low  Puast,
’ — » WET . %
C SOFT J
3 — 1 .
= SAMPLE | ‘
3 "} \ TR A
! A\ @
- . 3V B g
Ay, L1, oRouwn,
5 SY\FF, DRY, Mep ©0 %
—| HIGH PLAGY. \{/
b~ "G
| %
3
o SAMPLE Q. TARLA
P % \ \
- D e 2 - & WM3s
9 —— "

ENG FORM 1836, MAR 1971

(Translucent)

PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT HOLE NUMBER

VERSION 10




01123738

(Translucent)

DRILLING LOG (continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET
For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. Aq SB \H‘)l oF D\ SHEETS
3. PROJECT 4. INSTALLATION
LHAAP-2 4 LHARP
5. a. b. c d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEFTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—| san -
\ % _
10 s
Z[CLAYEY SARS, 1. BRoan, | 5.5 N
W= Low Puasy, Pine, / <A .
“|lotee, prY 1 % e & TRERD
- =1 @ 40 -
12— e ] OuP-0q Taren W-13 [
— & © 1349 L
i — Y —
0 — % -
15— i —17_'7 SA\M?L& U vaeen ~
— ) 151G - ~
g AN
- m5/ MSD  COLEXED =
— % -
T % -y
] % s
" % e
—_— 0/0 ‘ >
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT 7. HOLE NUMBER

VERSION 1.0




01123739

1. HOLE NUMBER

a. VERTICAL D b. INCLINED c. DEG. FROM VERT.

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET \
For use of this form, see EM 1110-1-1804; B
the proponent agency is CECW-EG. (HAAP OF 2 SHEETS
4. PROJECT 13. SIZE AND TYPE OF BIT You
- Q4" DIAMpTER -
LN AAP-2.9 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
LHAAP (s0bropz 8RR DPT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WH# BURDEN SAMPLES TAKEN — —
7._3\0LZ§UMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES *~—
45K M3 18. ELEVATION GROUND W, -
8. NAME OF DRILLER ATER
keee, Poweit 19. DATE HOLE (Yyvymmpp) | > STARTED il
9. DIRECTION OF HOLE 03 /0%/ 2521 | ©3 /65302
4 T 7 14

20. ELEVATION TOP OF HOLE (feet) —

10. THICKNESS OF OVERBURDEN ——

21. TOTAL CORE RECOVERY FOR BORING % ——_

11. DEPTH DRILLED INTO ROCK —

12. TOTAL DEPTH OF HOLE ‘ b‘ Re

22. S|JGNATURE OF INSPECTOR
M’\,\/\/

Y
23. a. b. c. /4 a 7 ‘e, f,
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
T[Sy &y, L, Grown, H
[ _|Low TO mep. Plage., * =
C> —{ SOFT, MOISY Y0 wer 3 .
. / % -
3 _— L ShNRLE | TAKEn -
— AT ) .
- . 5N @ 1530
4 — .
Z|CWAY, 3, BRowN ' —
g —_[oFEY, LTIFF, Hipy % -
:PU\ST. DRY ¥ Q.S o -
(L _— MoIST / -
- Y % -
o—— ] - ' e
g __ — — %] 1 3 @ |53 -
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE .| PROJECT HOLE NUMBER
(Translucent)

VERSION 10




01123740

DRILLING LOG (Continuation Sheet) | 1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET
For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. 30\ B 3 OF A SHEETS
3. PROJECT 4. INSTALLATION
LHARP- 39 LHAAP
5. a. b. C. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
o1y cw, -
g —|TROWN, Beo. o, % =
_ 9‘\??‘ D(\\( 3? 5 =
10— / % -
0 1 SAMYLE 3 Thcen n
— * - ‘ A ) : —
- . W-13' (@ 1530, =
1 PO? 10 YAken i
TISANDY ARV W/ SWT, [~ .
) - \:Y mw(\' Vo QV\QT-, ‘y » @ ]"\30 D
3 — o s
_| SOFT, DRY Y -
Iy !l — — e
- (’m\(eY SH!\D'. LY. % .
—|BROWA, Lodse, Fine, | —
15— DRY /A AR Y Taeen (O
— I —
-l 1916 @® (235 -
— % I [S—
o ————— — MNYMSP Conecrey | —
. % -
_ % -
i % =
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. | 6. PROJECT 7.HOLENUMBER
(Translucent)

VERSION 1.0




01123741

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET ’
For use of this form, see EM 1110-1-1804; —
the proponent agency is CECW-EG. LH AAP oF ) SHEETS
4. PROJECT 13. SIZE AND TYPE OF BIT b
i 24" DiamereR
( 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
1 u’ﬁl\\? - 'a(‘ —~
5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
LHAAP Geaeeope FE1DT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED b. UNDISTURBED
\,\S H i/ BURDEN SAMPLES TAKEN _— -—
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
)q$9 N\{ 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
. STARTED b. COMPLETED
KERR) P QwELL 19. DATE HOLE (YYYYMMDD) |°
3. DIRECTION OF HOLE 03/ 3,/ 2021 |93/ g(/}n)l
a. VERTICAL [:] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN — 21. TOTAL CORE RECOVERY FOR BORING % ~—
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE ](DI GC’ S MW"'/PV\
23. a. b. c. qg4 e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)

SILTY LAY W/ ganp,
LT. Brown T8 Rgpoisw
Brown, Low PLAst, B\/ -

%

II||II|TIII|III

SOFT, Wix
14 L} %
, SAMRLE | YAWEA
. 30 @ o,
y DUP-13 varcn 1549
| LY, 1, (PrOwN T "
1 < —| RepDisH BROWA, Moy %

I
-

<o
o

SANDY QLAY L. BRgan
Low ST, surp

SAMILE
- A & VAN

-2 @ \gus,
ME/150 Cowsevep

IIITIII

<o
o~

|

%

T T T T T [T T T [T T[T T T T T[T T T[T T T[T TT [ TT]

=
III'III

ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT
(Translucent)

HOLE NUMBER

VERSION 10




01123742

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET
For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. aq N 8 ) L]L‘ RF & SHEETS
3. PROJECT 4. INSTALLATION
Lhapp-29 LHaap
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
- % .
o SAA . —
W — /L( . ZampLe 3 Yeken |
—_— 9 \ \ =
- -1 (@ 650 |
13 b
—|  SAA % -
B3—  — "2:' —
—|Ciavey <AND, LT BRown _
| GReY, i, Lotse,pry & -|. .
Iy — % —
ls—| SARA ‘R/ SAMPLE § makn [—
— 2 % V1t .
oz - 1'-16' (@ 1695 )
1o —f— :
. % -
o % L
. e
_ % -
T % 1—
o % I
- O
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT 7. HOLE NUMBER

(Translucent)

VERSION 10




1. HOLE NUMZER

01123743

DRILLING LOG 12.DIVISION 3 INSTALLATION [SHEET ,
For use of this form, see ENM 1110-1-1E04; ’ =
the proponent agency is CECYW-EG ) ] ‘{‘HAQE_‘______ lOr ‘1 SHEETS
4. PROJECT 13. SIZE AND TYPE OF BIT R
' A N DIAMETSR
( ) (HARP-21 14. DATUM FOR ELEVATION SHOQ'WMN (TEM or MSL)
——
5. LOCATION (Coordinatcs or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
LHARP (s£.09Rate . FEN
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED |b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN — -
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES --.
205B145
. 18. ELEVATION GROUND -
8. NAME OF DRILLER ND WATER
LY
»_kf,kﬂ-\ PowuL 19. DATE HOLE (vYvyuupp) | % STARTED B CONPLE T
9 DIRECTION OF HOLE 03/ o%/ o) O?sﬁ)?/)(i i
B =
Be a VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feel) ——
10. THICKNESS OF OVERBURDEN — 21. TOTAL CORE RECOVERY FOR BORING %
11. DEPTH DRILLED INTOROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE (7« B6s % 7 A70¢1NM
23. a. b. c. d. e. f.
" BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss. depth of
ELEVATION DEPTH LEGEND {Description) RECOVERY | NUMBER weathering, etc., if significant)
—| &Y CLAY, DARk L
| 7| BRovia va uipur % -
( > —|BRown, Low PlasT., -
—SOFT, wex 2.5 —
8, == % o
- L _
3 SANPLE | TAgen  |—
— \ ) —
— o 3-W @ \T\s —~
(,f e e . = e
_ SARA , i
5 ] al % ) .

—CLAY, MoTLED 1R, Eroun,
m .
_ 16 QlAgT, ,ST\FP‘

_| Mgt -
Bamfly X Taken |—

= 4 T3 e 20, |=
- DU -1y whcen el

9 — ) —

Q = '" :

ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HOLE NUMBER
(Translucent)

VERSION 1.0



01123744

the propnneny pooney i CLCOW-L6
3 PROJLCT
LHAET- Y
y | n b

CLEVATION DLPTH LEGE!ND

Sy S

DRILLING LOG (Contirintior Sheer) |

For e ol s e con CIAT190.0.92 02 |

CLOVATION TOP CF HOLE

2 MOLE MIVATR

A58 G

| LARRD

.

|

[4 1aTALLATION

60X OR
SAMSLE

MNUMSER

W

v

P

RRRRREA
l

1

i -y
|
|
!

|

b

HERER

NN

JI’III‘II!']

!
|
|

c
| CLASS FICATION OF MATERIALS
l (Description)
|

—SANDY LAY \T.
- -
](' { L/RLUJrH LO»U P‘AS‘T-'

- STIRR, DRY 1

—: Moiss, Fing

SILY LAY W/ Sanw,
13, CRowA 70 GREY,
Low  PAst. mep.
T\FF, DRY

|

|

%

=
4

CHZETS

AN D raken |-
W= (@ 173,
MS/ MO conecrd

GAMPE Lﬂ TACEN
5~ 1t CRRER

al(-:)upli‘uagim;:.s|;

[
I

T T T ]TTT]]

ENG FORM 1836A, JUN 1967

(Transtucent)

PREVIOUS EDITIONS ARE OBSOLETE. |6 PROJECT

7. HOLE NUMBER

VERSION 10




01123745

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET 3
For use of this form, see EM 1110-1-1804; : N
the proponent agency is CECW-EG. aq 5 B' "f b oF R SHEETS
3. PROJECT 4. INSTALLATION
LUARD- 294 LHAAP
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of

ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)

J6

—

=

ALY QY LT BRown,
Low PmiT.' Bk\\'\_f,‘
bRY

%

Y
A

—

%

W

=

LLPH‘(, L". e%w[\‘
SYIFF, p6h PlA$‘\'.'

DRY To myist

o

o~

————]

CLAYEX SAND, 3,
BROWN, Fine Yo
MEP, Laose, DRY

%

%

=\

%

llIIIIIIIIII!‘III‘III‘IH!III’IIIIIHIIII III'III’III’III’III

%

%

%

%

%

%

I~} @ 6430

p¥ptsfim DUP-(5
@IS

Sambe U FAkEn
16~ (¢ Q 0935

TO""”"l"l""""""""'”@'""""'""I"""'“"

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

7. HOLE NUMBER

VERSION 1.0




1. HOLE NUMBER

01123746

DRILLING LOG- 2. DIVISION 3. INSTALLATION SHEET |
For use of this form, see EM 1110-1-1804; -y
the proponent agency is CECW-EG. L WARP OF a SHEETS
4. PROJECT Yo
13. SIZE AND TYPE OF BIT 2 Y DOMALR
O CHAARP- QX 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station) _—
LWAAP 15. MANUFACTURERS DESIGNATION OF DRILL
(ofpproge 73X
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN — —
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ,___
294SPIM? 18. ELEVATION GROUND WATER
8. NAME OF DRILLER ' —
Kepr PewerL 19. DATE HOLE (Yyyymmpp) | STARTED b, OOMPLETEL!
9. DIRECTION OF HOLE 02,09 /30m | 03 /04/5011
= :
[ a. VERTICAL  [] b. INCLINED c. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN — 21, TOTAL CORE RECOVERY FOR BORING % —
11. DEPTH DRILLED INTO ROCK ~— 22. SIGNATURE OF INSPECTOR
12. TOTALDEPTHOF HOLE | ( Gls )y~
23. a. b. c. Z/ d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
T|SIVTY CLAY, GReY,
y _T|Men. PIAST, mgp., g
C' : ST ‘ FF' MQ\S ¥ ‘-0 . o
—| Wex "S/
)\ . [_1 %
3 — SampLe | TAREA
; _ T
= % 3-4 @ 0955
Y |
—lenTY Ciay, Ui BRown |~ PUP-1b @ j05g
. —| Yo DARY BROWNA, ' y
—|Vow Puasy., SopT,
—| Moysx %.5 a
2 — /
Z| R SAN, Ly, Browa| T %
—| N G, Fue GRAMN
L ' i BNPLE D TARLA
—| BR\TLE, PRY 5 ¢ &
- . 1-3 & 1069
?
T
O .
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE| PROJECT HOLE NUMBER
(Translucent)

VERSION 1.0




01123747

DRILLING LOG (Continuation Sheet)
For use of this form, see EM 1110-1-1804;

1. ELEVATION TOP OF HOLE

2. HOLE NUMBER

SHEET ¢)

l'III‘IIIIIII‘Illllll‘lllllllllll‘lll

%

%

%

%

%

%

the proponent agency is CECW-EG. &cfs N )q? i D SR
3. PROJECT 4. INSTALLATION
(HARP. 2q LM AAP
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
T SMY Lay W/g\m)’
o U BRowN, Lo %
—|PAS, Mep. STIFP vo ti/
» BTLE, D RY .
It — % SPMOLE 3 rAKA
- - @ wods
o @
—| AR %
(3 —
Y — é %
'Y — |—— ' Mprz
(LAY, LY. GRown 7o % $ . e U racts
: GREX, R PLASY, ST\FF 15-1¢
Mo | Mot @ o

O

NERNN

IO O I

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

7. HOLE NUMBER

VERSION 1.0




1. HOLE NUMBER

01123748

5. LOCATION (Coordinates or Station)

—

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEE
For use of this form, see EM 1110-1-1804; SHEETS
the proponent agency is CECW-EG. LH‘\RP =3 ;l
4. PROJECT B
C | 13.SIZEAND TYPEOFBIT J X" DypMéExs R
LHAAP- 24 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)

15. MANUFACTURERS DESIGNATION OF DRILL

5 _Ki?—ﬁm\, Mep 51‘“:;:,

WG PLAST., Mmoisy

g, *

%

%

%

LHARP (ocoproBe. TRRRPT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WH§, BURDEN SAMPLES TAKEN - = '
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
PRENNEN 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
Keen, PO e 19. DATE HOLE (Yyyymupp) |2 STARTED b. COMPLETED
9. DIRECTION OF HOLE 0’5/53/;\0&\‘ L‘)?ﬁ? ?/)05
[l a VERTICAL [ b. INCLINED c. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feet) /e
10. THICKNESS OF OVERBURDEN — 21. TOTAL CORE RECOVERY FOR BORING % ~—
11. DEPTH DRILLED INTO ROCK e 22. SINATURE OF INSPECTOR -
12. TOTAL DEPTH OF HOLE | [0 B80S 7/700144,\,\,\
23. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—|QAYeY ST Ly, Frpwa T
—| 76 DARE GRpn N % —
i ' 3 I
| SOFT, WET, LOW puner. 9 L
e { % -
7 — . - —
. SAMPLE [ TAKREA .
e e ——— % KQ) \ ———
| Sy cAny v\, Doy a fh —
_ 30 _

SAMPLE )\ TAKen
F-8' @ 1335,

M/ MsD coukertp

NERERRERRRE

[

ENG FORM 1836, MAR 1971

PREVIOUS EDITIONS ARE OBSOLETE|

(Translucent)

PROJECT

HOLE NUMBER

VERSION 10




01123749

SHEET

DRILLING LOG (Continuation Sheet) | 1. ELEVATION TOP OF HOLE 2. HOLE NUMBER 2
For use of this form, see EM 1110-1-1804: Ty
the proponent agency is CECW-EG. aqu ' l{ 2 o *2 SRR R
3. PROJECT 4. INSTALLATION
LH ARP- 29 LNAAD
5. a. b. C. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
?:N STy GAY LT, BRWA, . _
\ . MED. ('l s —
]0 o P [ I
—_| Lo Pastiry 4 SAMPLE 3 TeKkEn —
— V- @€ —
"W— % @ 1340 N
2 — L ——— e
—| SAA TRAcE SAND y, * .
13— 4 ik
ol Y .
iy - R —
—| 5BA, MED. Puer, n
19— SAMPLE Y rAren | —
— " § =
— ; lo'-1¢ @ 13ys |
"= - "
— % [
. % _
- % .
_ % e
. % »
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT 7. HOLE NUMBER

(Translucent)

VERSION 1.0




01123750

1. HOLE NUMBER

DRILLING LOG

For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG.

2. DIVISION

3. INSTALLATION

SHEET

OF

4. PROJECT

LA P-4

|

Q

SHEETS

5. LOCATION (Coordinates or Station)

———

13. SIZE AND TYPE OF BIT a l'/,_' " D\ﬁmﬁbﬁ
14. DATUM FOR ELEVATION SHOWN (TBM or MSL)

15.‘_MANUFACTURERS DESIGNATION OF DRILL

O

LNANP - (soppops 822D
6. DRILLING AGENCY 16. TOTAL NO. OF OVER 2 DISTURBED | b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN il -
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER GORE BOXES —
8 (Z;ZMSEIBOLquILLER 18. ELEVATION GROUND WATER =~~~
Kegrt flowen 19. DATE HOLE (vyvymmpp) | = STARTED |\ COMPLETED
9. DIRECTION OF HOLE ,03'/9'%50;‘ R,/OH/DO)
(X] a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feel) —
10. THICKNESS OF OVERBURDEN ~ ~ 21. TOTAL CORE RECOVERY FOR BORING % ~—
11. DEPTH DRILLED INTO ROCK — 22, SIGNATURE OF INSPECTOR
12. TOTALDEPTHOFHOLE [(," 363 7/7%\
B ‘ f.
= > > ¢ 7 ¢ Bo; OR REMARKS f
LASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth o
ELEVATION DEPTH LEGEND ¢ (Description) RECOVERY | NUMBER weathering, etc., if significant)
= M(}v\ QPYeY GuT, ) -
| b Grown, (L ow —
—| PLASY, SOFT, WA g} ol
J U % -
- SAMPLE, \ YAk |—
- al
> ) W R ud [
v ——— -
— LAY, moneeb (T SROwN -
—|g een, 0K Pagr. o —
S—{¢reFp, moist 3} -
- SARDY (uad, k. BROWA 1w , <N E
— e ¢ambpiy, 2 YOI ol
_|To GRYX, s\ VF ‘ -
7 —{mep Pty Moist T3 R 645 —
— | —
3 -—""/, | _
q - =
il L HOLE NUMBER
e ﬂm PROJECT
REVIO
ENG FORM 1836, MAR 1971 P (Translucent) S—




01123751

- |

DRILLING LOG (Continuation Sheet) | 1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET Q
F f this form, see EM 1110-1-1804; e S
ort:esi::)polnserzr:gency is CECW-EG. 361 QBN q OF ")\ SHEETS
3. PROJECT 4. INSTALLATION
LHARP-.9 \RAAP
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
T A ' B
— A /Yv % (-
10— -
= SAR, (7. Brwn, YO y =
N—|ORMGE, M¢D. | /) o SompLe $ ragen [
—| ¢veF =18 @ 50 —
R— — ‘ »s
| UAY, U GROWN, )y -
— , %
— Hiew PasT, STFR | O, ul
13— 1 S
—| Mt —
W —_‘-s——/- To l
— $|\XY (MY' Lt (?QOV‘“\’ g -
_| med. PUASY, B0T Y, SAMPLE I Taken | |-
—| MV . . ) -
= . 1246 @ 1655 |
. O
— % .
o~ % -
_ " .
] % .
1 % -
— O
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT 7. HOLE NUMBER

(Translucent)

VERSION 1.0



01123752

1. HOLE NUMBER
DRILLING LOG <HEET — ]
For use of this form, see EM 111 0-1-1 2. DIVISION 3. INSTALLATION
the proponent agency is CECw.g G804; ) OF —.2"' SHEETS
4. PROJECT (HAAP
, 13. SIZE AND TYPEOF BIT J /4" DiamgreR
O U’\N\P ’1q 14, DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station) f— :
15. MANUFACTURERS DESIGNATION OF DRILL
DRILLING AGENCY £opROBE FaN
6. 16. TOTAL NO. OF OVER a. DI?_‘EJRBED b. UNDISTURBED
WH L BURDEN SAMPLES TAKEN —
drawing g :
7. HOLE NUMBER (as shown on drawing titie and title number) 17. TOTAL NUMBER CORE BOXES —
24SBI6 & —
8. NAME OF DRILLER 18. ELEVATION GROUND WATER
. STARTED b. COMPLETED
Keres Pow v 19. DATE HOLE (YYYYMMDD) | ° S
9. DIRECTION OF HOLE o3/ouwN0al | o/ DY 2821
[X] a. VERTICAL [] b. INCLINED ¢. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) _—
10. THICKNESS OF OVERBURDEN = — 21. TOTAL CORE RECOVERY FORBORING % —__
11. DEPTH DRILLED INTO ROCK 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTHOF HOLE 1 (o' 86S ot
23. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
I SvTY cax, pARk SR, —
— % L
j — Vo L1. Q,RQ‘Q(\, Mg »!‘g% -
—| PuAcs, SOt L
’ | ) 0?\ Nbf-
- ! 8 }\ b -
2 — / i -
. %
. L\ —
= = ' SAMOLE | YAkOn .
—_ \ —
- % 33U @ Je00 —
s '\.—_ D
—|QAY, U1, Blova Yo - =
s ORLY, HitH AlAsT, ) o =
—[STIPF, MasT =
6 — o
. % _.
T5Y SAnp, L grawn, SAMPLE 3 TAELR | —
7 7 \/009(/] [rd \ ' e
? . b Y % q' ~ ? @ \(l 0 5 -
[N ——— o
q — .
. % .
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT TOLE N —
(Translucent) Sl

VERSION 1.0



T ELEVATION TOP OF HOLE

I‘III|I|I‘Iil‘lll|l|l’l|I‘III’HI.IIIIIIII[III [

%

%

%

%

%

%

01123753

2. HOLENUMBER  Tespmm——

. SHEET
DRILLING LOG (Continuation Sheet)
i _see EM 1110-1-1804; _ :
it i?gptgfeﬁn:g::; is CECW-EG. A4$B|50 or 2 s
3. PROJECT P TY T I
' LHARP- A Lianp
5. a. b. c. d. . — -
CLASSIFICATION OF MATERIALS | % CORE SBS,\),,(;S_E i TimREx::::(/iss wotor
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER wea& eﬂn;: e ioes, dopis
- ) %
{ p— t\ .
T <, o Gron | Y
"= @ %WDN\ % £amMeE I YTARLN
ISNEFARIAN
IZ [ ——
SAR = %
u L
1IN} 4 CLAYr bﬁRK GROW’\, &
Mep. PLAsT, MED: STIPF
N Moyt [ S
SARA LW PLAsT,
/ 3
19
§ % SAMPLE U Yaken
‘t” — aamEEEE——

TOII||I||III|III|III|I|||||||II@II|III|III|II|’|III|I|l|I||

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

7. HOLE NUMBER

VERSION 1.0




01123754

1. HOLE NUMBER

DRILLING LOG -
2. DIVIS|

For use of this form, see EM 1110-1-1804; ._ION L SHEET [

the proponent agency is CECW-EG '

. OF D\ SHEETS
4. PROJECT L’HAP‘P
vy
o 13.5IZE AND TYPEOF BIT ) /4" DIAMETIR
N\ - 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)

5. LOCATION (Coordinates or Station)

15. MANUFACTURERS DESIGNATION OF DRILL

-
HANP (oeopRo8E FINOT
6. DRILLING AGENCY
16. TOTAL NO. OF OVER 2. DISTURBED | b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN — —
7. H%L; guBMB;R (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
5 NAME OF éRllLER 18. ELEVATION GROUND WATER —
. STARTED b. COMPLETED
19. DATE HOLE (YYYymmpp) |°
9. DIRECTION OF HOLE J ) og Jou/A8) | O3/0y/20)
[X] a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) =
10. THICKNESS OF OVERBURDEN +— 21. TOTAL CORE RECOVERY FOR BORING %
11. DEPTH DRILLED INTO ROCK  — 22. SIGNATURE OF INSPECFOR
12. TOTALDEPTHOFHOLE | (' T3(,$ @ é /AN —
23. a. b. c. A d. * e. . f.
BOX OR 4 REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER y./ealhering, elc., if significant)
—|CLAYES SWT, Dagk . B
| = BRown YO LEKHT BROWN, % —
C> —| Low PLASY., $oFY,
— ! . A5 SN [
Q _ / % :"
2 e
- o SAMBLE | TAeen =
s \ -
y 3-M @ 150 -
——_\___/N'——_-NM L
| QX MoTLep Rep, =
5 __|LioHY BROWN, STIFF, % | e
e s mosT | :
b ___ / L
- \_* % :
_ToanpY sk, vt BRows, S s
—|BRTLE, STIFF, PRY " 7-83 & 1538 -
8 _——_'f N |
q — % -
| = HOLE NUMBER
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE.| PROJECT
(Translucent)
VERSION 1.0




01123755

I‘III‘I|I‘IIIlIIIlII|ll!I‘IIIIJHJIII'III\IIIII

%

%

%

%

%

%

DRILLING LOG (Continuation Sheet) | 1- ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET o
is form, see EM 1110-1-1804; —
Fortrl::;g;:g:e;r:g:::y is CECW-EG. 14485 OF 3 sHeeTs
3. PROJECT 4. INSTALLATION
LR ARP-2.4 Lranp -
5. a. b. c. d. e, f &
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Driling Time, water loss, depth of
ELEVATION | DEPTH | LEGEND (Description) RECOVERY | NUMBER | weathering, etc., if significant)
o | SA» e B S
—|AYeY 3AND, UT. §Rown, '1/
—|sTiFR, PRY, Fine oRan |
( SAMPL Y
W —lLow funen, Y % A \9 3 ‘i\\:c,n
— -1 @ [530
Ja —1- e
SIBY SAND, LT FRaWA, N
)3 PmE/ GQA“\. L—ODQL’
DRY \1
Iy Ve
E ) SAMPLE ) Fhien
l5-16" @ 535
[ ———————— .

IQI||I|I|lII\III|l|I|II||II||I|IOII|III’|II\III|III|Il|[|||

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

7. HOLE NUMBER

VERSION 1.0




1. HOLE NUMBER

01123756

(Translucent)

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET )
For use of this form, see EM 1110-1-1804; N
the proponent agency is CECW-EG. LH t\;\? QF 3\ SHEETS
4. PROJECT 13. SIZE AND TYP Yt
14. DATUM FOR ELEVATION SHOWN (TBM or MSL,
() LHANP- 29 ol
5. LOCATION (Coordinates or Station) ~
15. MANUFACTURERS DESIGNATION OF DRILL
LiHAAP brorrore. 7323 D1
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  [b. UNDISTURBED
\M W ¢, BURDEN SAMPLES TAKEN bl -~
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~
1SBI5 PY 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
STARTED b. COMPLETED
Kerga QW ELL 19. DATE HOLE (YYYYMMDD) |
9. DIRECTION OF HOLE 83/04 / A0 OJ/ o1 /202!
(X a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet)
10. THICKNESS OF OVERBURDEN ~ — 21. TOTAL CORE RECOVERY FOR BORING % ~——
11. DEPTH DRILLED INTO ROCK ~ — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE | A (;(9 S M ppot,
23, a. b. . (4 d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
T ULAY LS. BRowA To
_ %
| |ORYY med. sTipp
v
) M. fre wetT N
A — N
%
" b
s 2AMPE | Taken
— % . 30
y - - 3w @ M
:l\)\‘(, 1. B8R dwn vo
9 _= GRLX, Hitw OLAST., ”
—[ST\®F, Mo 57
= ‘L\
= {
-~
—|SANPY QLAY
o _Z|SRaPY Y, vy, Brown, SAMOLE X YAREN
“|Low TBST gripp
iy \ ¢ ‘q,,_x 1 @
o m\ % \\‘\3“6
11— A«
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HOLE NUMBER

VERSION 1.0




01123757

SHEET

I’III‘III‘II!‘III’!II‘III|III||II IlI’III’Ill‘III‘,III’III | |

%

%

%

%

%

%

DRILLING LOG (Continuation Sheet) | 1. ELEVATION TOP OF HOLE 2. HOLE NUMBER Pl
For use of this form, see EM 1110-1-1804; — OF -
the proponent agency is CECW-EG. )q SR \S°& R SHEETS
3. PROJECT 4. INSTALLATION
L\ane - a4 L UAAP
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
%
10 —
SAR, Ren |
\ lenn ,
’ Q/ % SAMPLE 3 fake N
Q. W= @
( % 250
a Hv- ——\
S\L\ Y SN\D, (,Y. 8?‘0@:\ g ’
T GREY, Fing ¢ ' H
\3 () I f\C,' LO 0 SE ; /
DRY A
& 5AR /2 . sanbe U ragen
" 19} @ fygs

AR R R R (5 AR RN R RN

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

7. HOLE NUMBER

VERSION 1.0




01123758

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET ‘
For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. LH AAP OF :l SHEETS
4. PROJECT .
C> . 13.SZEANDTYPEOFBIT R /4" Diamerif.
MH? ~ 2 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station) —~—
LH 15. MANUFACTURERS DESIGNATION OF DRILL
st (o5 opRoBe_ TTADT
. LLING ASENCY 16. TOTAL NO. OF OVER a. DISJL\JRBED b. UNDISTURBED
L\J H E’ BURDEN SAMPLES TAKEN iy
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~—
| Q93R1S3
8. NAME OF DRILLER 18. ELEVATION GROUND WATER —
. STARTED b. COMPLETED
5 D'RfE/gTQ\ Powsar 19. DATE HOLE (YYYYMMDD) |2
s e HELE 03/64 /202 | 03 /pu/aon
Bd a VERTICAL [ b. INCLINED c. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feet) __
10. THICKNESS OF OVERBURDEN ~— 21. TOTAL CORE RECOVERY FOR BORING % ~—
11. DEPTH DRILLED INTO ROCK o~ 22 SIGNATURE OF INSPECTOR
12. TOTAL DEPTHOF HOLE |(," 35 QZ 7%
23. a. b. & ] 7 P
BOX OR REMARKS
ELEVAT CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
AATION | DEFTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)

CAY ot Srowa TO
REP HGH masy,
MO, STIFE \r\\m Q

L

%

[0S
III‘IIIIIII’III

u -

3 5{*“9,&6 } TAkEn -|—
% 3-W R )9y S

\1 T ——— __
: | SAm .
— % .
- L\/ -

b —| SAMY CLpY, Vot T —
= %‘3\“'\ Y0) @%Y Low % —

— A [Mied |

F o LY, pRY SAMPLE X YAKCn | —
. ol L

. % 7 g @ ‘Aob :

P —fa— > —
—|SILvy 5Anp, U TRown A, -

& _1%o @K&Y Fﬁ\a D / 'o; :
—| My, SBEY, HRY Qs ’ —
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE.| PROJECT HOLE NUMBER —

(Translucent)
VERSION 1.0




01123759

PRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET 3
or use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. )q S E\ (D 3 oF a‘ SHEETS
3. PROJECT 4. INSTALLATION
LUARD. 29 LRasp
5 a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
. % il
10 S .
ZI6AA, Tance CLAY R .
wo__ A
— /& % SAMPLE 3 vaken |-
\ .
~ W= @ nge |Z
1a — _
—|2ARD, LT FRown, X ¥ N
I3 __— F ny ®QA“\» ‘3@?‘\-, /‘ __
—| DRY & i
‘V- i o/ __
7| AN A\ -
15— /l SAMPLS Y e n —
- % 1616 I
= I o [ 0
_ % —
— % g
— 0/0 '
_ % i
] % L
— % ‘ ’
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. | 6. PROJECT 7.HOLENUMBER

(Translucent)
VERSION 1.0




01123760

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET 1
For use of this form, see EM 1110-1-1804; I
the proponent agency is CECW-EG. LH A‘\V OF <A SHERTS
4. PROJECT 13. SIZE AND TYPEOF BIT % ‘/q DA MeSER
() uH ARP- &9 12 DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
LUAAP (,eoraoBe T3AADT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED | b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN v -~
7. H(g.E N%MBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
q435-154
5 FAKIE GF BRLLEE 18. ELEVATION GROUND WATER  ~
) b. COMPLETED
KQRN Powau, 19. DATE HOLE (YYYYMMDD) |2 RIRRTER
9. DIRECTION OF HOLE B3 /10 /021 OUA 0/30 3]
[X] a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —— d
10. THICKNESS OF OVERBURDEN 21. TOTAL CORE RECOVERY FOR BORING % =~
11. DEPTH DRILLED INTO ROCK — 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE 1% Bee bt —"
23. a. b. c. /4 d. e. f
" BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—|Snry a.AY’ . mwr\' . .
= ks . % .
y — 0w Puast. SO, -
C> —| WET 3 o m
A — { % —
y Noeoen WY L - [=
— \ ’ S
- " 3y B6S B
v SAMPLE -
—| Ay, L. Tevwn Yo SAMPLE [ Tawen -
—| GReY \ -
5 —| SEESTIFR, Hig FHE Mop |-

PAST, moigt
L SAmeLe x YAken |-

= 1 » (-3 wos [T
7 — -
3 — 5 -
49— . -

0

PREVIOUS EDITIONS ARE OBSOLETE.| PROJECT
(Translucent)

ENG FORM 1836, MAR 1971 HOLE NUNBER

VERSION VO



01123761

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET Y
For use of this form, see EM 1110-1-1804: N
the proponent agency is CECW-EG. QC(S'B 'SL‘ e 3 SHEETS
3. PROJECT L 4. INSTALLATION
HARR- 2.4 LHAAD
5: a. b. C. d. e. f.
CLA TION OF MATERI S v
SSIFICA RIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
| SAMY €LY W/ gy, -
.- :L gaou N, mep. 5, SAMME B vaksn |-
—| STFF ) \ \ —
= (ol Paasy, /3 0~ W' @ g -
—| Movag L
(\ -
— — L
- : —
. % .
— QA, .
i % —
i % .
— % -
. % __
] % n
- % ( )
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. | 6. PROJECT 7. HOLEBUNEER
(Translucent)

VERSION 1.0



1. HOLE NUMBER

01123762

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET ]
For use of this form, see EM 1110-1-1804; Ty
the proponent agency is CECW-EG. LHAQP oF Q SHERTS
4. PROJECT IZE AND TYP Y
13.5 EOFBIT ) %' DIAMELAER .
v ) U—\ h AP - AA 14, DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL
LHAAP (95 oproge.  FTAADT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED | b. UNDISTURBED
WHNE BURDEN SAMPLES TAKEN — —
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~—
)\qSB ‘ (75 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
ke&\\\ %ma\.\. 19. DATE HOLE (YYYYMMDD) | STARTED b. COMPLETED
9. DIRECTION OF HOLE 03/04/302) [93/09/202
[4 4
a. VERTICAL [T] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) —
10. THICKNESS OF OVERBURDEN — 21. TOTAL CORE RECOVERY FOR BORING % ~—
11. DEPTH DRILLED INTO ROCK ~ 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE l L 86 W
23. a b. . /4 d. . f,
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—[SNTY CLAY, DARK BRown
. _|To LIGHT BRowN, oW %
;| PLAsT. , SOFY, \,)e“ .
A __ / 0,
_ Ll %o
3 —
—|CLAN, MHTLED LY. BRdI
—[9¢P & 6Rex, Hioh bt %
y __ eD. STIEF matST
—|ISAR
B — %
b —|
= %
¢
Fei Pt
5 % Woopen TNT ving
\
—[senot Qav, GreY, Low Locared B R6sS
:(’LHST., SoFT, DRY
9 o %
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HOLE NUMBER
(Translucent)

VERSION 1.0




01123763

DRILLING LOG (Continuation Sheet)
For use of this form, see EM 1110-1-1804;

1. ELEVATION TOP OF HOLE

2. HOLE NUMBER

SHEET

o

IIIIIIIIII|II||II|III‘III\III\III‘III‘III II,IIIIIIIIIIIHIIII

%

%

%

%

%

the proponent agency is CECW-EG. a qs F) 55 or a SHEETS
3. PROJECT 4. INST_ALLATION
Lhanp-29 LHARD O
5. a. b. c. d. e. f. :
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY NUMBER weathering, etc., if significant)
CUNEX SAnD, LT.
%
0 .G‘ZQV‘“\J F\ﬂ&, L005£,
DRY ‘f/
“ % | SHM?LE. ’ T’A)ce;\
‘l"\&\ 862 ([ﬂ
14 T Beiow PireLine
" X % , DUP- 18 TAKeN .
| 0 GREY, MED, sifR \ @1y
3 MED. PLAST., MoisT /Q = S0
£LAYEY SARD, LT, GRowh, :
Fine, bRy
Iy _*
T —SARDtT—DRemN,
1S SNY ¢ e 4
ey, Ly. BROWN,
MED. Pms'r., MEo. STFF, /51 % SAMPLE X yhicen
gl :
1o | M0sY — 1516 865 (8 {

Below Prpgying)

ENG FORM 1836A, JUN 1967

PREVIOUS EDITIONS ARE OBSOLETE.

(Translucent)

6. PROJECT

7. HOLE NUMBER

VERSION 1.0
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01123764

1. HOLE NUMBER

8. NAME OF DRILLER

Keeri FadeaL

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEEL 3
For use of this form, see EM 1110-1-1804:
the proponent agency is CECW-EG. LH.‘\R? oF l SHEETS
4. PROJECT A
13. SIZE AND TYPE OF BIT ) A Di AMETER
< > LH ARP-3% 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
e’
5. LOCATION (Coordinates or Station)
LHARP 15. MANUFACTURERS DESIGNATION OF DRILL
Geoprore, 732D
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED |b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN ~ s
7. HS\L(;‘E SN’EMBZR (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
(S

18. ELEVATION GROUND WATER —

9. DIRECTION OF HOLE
] a. VERTICAL [] b. INCLINED

a. STARTED b. COMPLETED

(73,/10 /31

19. DATE HOLE (YYYYMMDD)

c. DEG. FROM VERT.

83/,

20. ELEVATION TOP OF HOLE (feet)  —~

10. THICKNESS OF OVERBURDEN  —.

21. TOTAL CORE RECOVERY FOR BORING % “~—

11. DEPTH DRILLED INTO ROCK =~ «~

12. TOTAL DEPTH OF HOLE I}‘ B %S

22. SIGNATURE OF INSPECTOR
/ 7 o

23. a. b. c. e d. e. ?
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY NUMBER weathering, etc., if significant)
ety cuay Ly PROWA
/ 0,
| |70 Rép, Low i
C) —| PLASL, GOPY, gt b
— : s
E %
3 —
o %
q _——\
S R o
—_—UA\(| W. ORdwA Q)
5 —{ORY, e, enipR 33 »
‘ L
—N6W eLAST gy /5
- Yo
- p—
. — %
8
T — ®
N % W W’b‘h Piecuing
_ @ 9 Bes
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE|PROJECT HOLE NUMBER
(Translucent)

VERSION 10




01123765

DRILLING LOG (Continuation Sheet) | 1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET >
For use of this form, see EM 1110-1-1804;
the proponent agen:y is CECW-EG. §°1 IBLL0 OF h} SHEETS
3. PROJECT 4. INSTALLATION
LHAAP-A® LW A
5. a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY NQMBER weathering, etc., if significant)
—| $Anpy ClAY, LY. BRomn, S\ANL?' [ Taken -
10 —|MED Past, mep, " & 9-10'@ 0800 -
T|5TWPR, moiet )% QUP - 19 @ oD |-
o — L iy
—| (LA v/ epace gonp WAMPLE J yaen |
e oy .::\ % \A \ :
5 _T0a U Brewn, (& 3@ oy -
—{MEDe DAST,, MsD, SttrR / -
—_|Mdsy N .
¥ # -
~|CLAYEY SAn, L1, Broun "
. f .
16 _—|SOFT, Fing GRn, )0 —
—| AuRtswe, P moist A % -
b —t D
] g1y LAY, U, QQovuq' " e
“[Low Puast., <ofT, MOVST /, ” -
[ O —
. % —
: % e
. % -
- ‘ e
_ % -
— % ™
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. | 6. PROJECT 7. HOLE NUMBER

(Translucent)

VERSION 1.0



01123766

1. HOLE NUMBER

. DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET )
or use of this form, see EM 1110-1-1804; =
the proponent agency is CECW-EG. LHRQP aF Q BHEETS
4. PROJECT Lo -
Bl
‘ 13.SIZEAND TYPEOFBIT ~ )i niameren
LHA APL Y 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station)
LHA 15. MANUFACTURERS DESIGNATION OF DRILL
— AP (oeoproBe. 785307
. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED | b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN — -
7. HOLESIUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES ~——1u
43
8. NAME OF DRIL}.ESR? 18. ELEVATION GROUND WATER —
)‘\m\ OUIELL 48, BATE HELE (vyevmunn) | % STARTED b. COMPLETED
9. DIRECTION OF HOLE ' ! ; o3/to /2t | 636/
[ a. VERTICAL [ b. INCLINED c. DEG. FROM VERT. |20. ELEVATION TOP OF HOLE (feef) —
10. THICKNESS OF OVERBURDEN  — 21. TOTAL CORE RECOVERY FOR BORING % —
11. DEPTH DRILLED INTO ROCK — 22. SIGNAZURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE W
‘ 3. S‘ B(a S P M"!/L\r\/
£, e b. c. . e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss. depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY [ NUMBER weathering, etc., if significant)
= 5"\“‘)7/5:|;("' CLN{, -
— - % -
| — BROwA o REPDISWH o
@v _|ORANGE | men. 2T\FF, > ’ _
—| Low T - -
a LO P‘AS(. , NL\ / . I
o Y % -
B == _
- " »
THUAYEY  £anD, LT I -
5 —Gﬂowf\' Buwie, Fing, " -
—| DRY [
N v Weoven TNy WW -
(= Ve Lhe @ ¢ o Bps  |Z
e e e s
—¢pnpY CLAY, Momen L’ " SAMRLE 4 Yakan -
—| 3. Paown, (ogY, oRANGE, SYAPYAA @ 0920 -
T —|tow PAST Ly(rF, —
—| hex —
- % e
3 o o
- \ Y il
@ qQ . 8S65-9.6 @o:‘ls -
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE | PROJECT HOLE NUMBER —
(Translucent)

VERSION 1 @




01123767

FPRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER BHEET =
Or use of this form, see EM 1110-1-1804;
Mem agency is CECW-EG. ac‘( SB’I 5 ?’ CF a SHEETS
3. PROJECT L 4. INSTALLATION
ARP-29 LWAAP
S. a. b. c. d. e. f.
BOX OR REMARKS
By e CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of
ATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
: SP\.P\ 1 6\2'?,}" % :
6 — .
= BR\\\'LE, }7} .
| f— Y -
] % .
—| <iLyy SPAAD, MOTLed W
_| 3. OROWN, (REY € | S/ % :
'3 —| ORANGE, Fing, BriTL, - —
3.9 {DRY =
1364 —ar -
~ % n
= —
— % -
i % -
- " -
_ % -
— % »
_ o —
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE. |6. PROJECT | 7. HOLE NUMBER

(Translucent)

VERSON 10




01123768

e P
- L}
1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET |
For use of this form, see EM 1110-1-1804;
Mnt agency is CECW-EG. il l ;2 STEET
4. PROJECT 13. SIZE AND TYPE OF BIT ) )’q “ Dirmerer

( é—, LHA AP~ D 9 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)

—

5. LOCATION (Coordinates or Station)

15. MANUFACTURERS DESIGNATION OF DRILL

LHAND (oeotrope FBAADT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a.DISTURBED  |b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN — -
7. HODEE NU&ABER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
95818
8. NAME OF DRILLER 18. ELEVATION GROUND WATER ~ —
. D b. COMPLETED
Ksr(m ?QMEU\ 19. DATE HOLE (YyYymmpp) |2 #IARTE
9. DIRECTION OF HOLE 03 /020 | 03/ /202
7
a.VERTICAL [T] b. INCLINED c. DEG. FROM VERT., |20. ELEVATION TOP OF HOLE (feet)  w——
10. THICKNESS OF OVERBURDEN =~ ~— 21. TOTAL CORE RECOVERY FOR BORING % ~

11. DEPTH DRILLED INTOROCK —~

22. SIGNATYRE OF INSPECTOR
12. TOTAL DEPTH OF HOLE )%‘ 863 o :

23. a. b - c. Vo4 e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)

| omY cuay vy ComRst _

(TSR, Lt Brown, * .l

—|to . -

(@ — é:;:owm:j e =
TISoFT, wex _

Q . A'S % T

u —
TICLAY, Morien (i Brown, " -
—| ORANGE, RED £ GREY, . -

%7 Hion RS, mp, =
_ ST\FF' Mot ¢S . -

e P i

¥ — .

== % ! :

D —— —

q__ _

¢ - =
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE| PROJECT HOLENUMBER

(Translucent)

VERSION 1 0




01123769

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET %
For use of this form, see EM 1110-1-1804: N
the proponent agency is CECW-EG. éfoSE \ 5? B l SHEETS
3. PROJECT 4. INSTALLATION
LHAAP -
5: a. b. C. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—{ ¢raveY ékﬂp/ﬁﬁl\v{ \A)OOD&,(\ TNT \/\)\b .
_| A, UL Brewn, % A -
Lng ' Gos _
1O —| poueewi, Low PASY,, & o e —
- Y SAmPLe | TAKeA -
— P\f\b, M gist / \o - (\\ .
W r @ (030 al
] % =
12 n — i =
—| Sy CAY 1, . —
5 A D/ % n
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01123770

J
—_— 1. HOLE NUMBER e ]
DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET  {
For use of this form, see EM 1110-1-1804; . OF ~Q |\ SHEETS
the proponent agency is CECW-EG. LM AAD %_j/—
4.
PROJECT 13.SIZEANDTYPEOFBIT ) 4% DiameceR |
LH AA P-4 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station) '
15. MANUFACTURERS DESIGNATION OF DRILL
LWApRP Geoerope  7EMOT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED b. UNDISTURBED
W\H© BURDEN SAMPLES TAKEN e S
7. HOLE NUM‘B'iEBR (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
24515154
T T 18. ELEVATION GROUND WATER —
D b. COMPLETED
ERR) Pm\)g\,\, 19. DATE HOLE (Yyyymmpp) | & STARTE .
9. DIRECTION OF HOLE 03 /10/30a U3/40 /203
D a. VERTICAL  [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) ~—
10. THICKNESS OF OVERBURDEN “— 21. TOTAL CORE RECOVERY FOR BORING % ~—
11. DEPTH DRILLED INTO ROCK —~ 22. SIGNATURE OF INSPECTOR
12. TOTALDEPTHOF HOLE ¢ ¢ RGS /éz, //%WM/
23. a. b. c. 14 d ! e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
ISy cuay Wy ) il
—_ , % 2 .
, 1 — | SRAD, soF3, 5. Doown, | S
@, | W"‘Pﬂ\&% MED 3 Woopen TNT WW) .
 eurst, Lrer e Lne @ 1900 |-
Qd — r WET % e | —
— b o SAMPLE | TAken _
. = .. L5-25@ M35 |-
| ¥ % .
v _ | — e
—{SANDY CLAY . -
_ SHAY, L. GRuwin SAMPLY X rAken |-
— YO (9&'(',0 U\UD pu\g— —
5 Em— miD 6_) pF . ‘9 % L\-S‘S_S @ \)\\/\0 S
~ - OVIFF, mpisT \+ _
L , / il
- \/\ % -
o _
_ % Z
% e f— e —] PR
| SAN, Low Puast. \.S eAMPLE Y TAcen [T
T — 1\5”% BS-7.5 € 1avs | —
] . —
@l 61 5 -
ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE|PROJECT HOLE NUMBER
(Translucent)

VERSION 1 Q




01123771

[ﬁ* - T ————

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET ,
For use of this form, see EM 1110-1-1804; TS
the proponent agency is CECW-EG. L/H AAP OF T SHEE
4. PROJECT 13. SIZE AND TYPE OF BIT Yo»
R /4" DiAmgrg
a2 UH «H? _) C\ 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)

5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRy

LHAAP @EopaaBE FRRADT
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED
\NH < BURDEN SAMPLES TAKEN -
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES —
2 156 ] (9 0 18. ELEVATION GROUND WATER —
8. NAM(E OF DRILLER 3 T CoMPLETED
Keary Powein 19. DATE HOLE (YYYymumpp) | STARTED % 03./0%
9. DIRECTION OF HOLE 03/0 oo
] a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) — ‘

10. THICKNESS OF OVERBURDEN  ~—— 21. TOTAL CORE RECOVERY FOR BORING %~
11. DEPTH DRILLED INTOROCK — ' 22. SIGNATURE OF INSPEGTOR i
12. TOTALDEPTHOFHOLE | [,* (3¢, & ! P AA H

23. a. b : d. b, 1 P
’ LB BO; OR I REmSﬁoss, depth of
CLASSIFICATION OF MATERIS | % CORE. | SampLE | (Driling Time. 'fé’ Cif significant) |
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER | Wweathernd, &%+ 7— ————
Vo %, -
“ETY (LAY, L1 SRown, b % =
l ———-_ LUW pmsT' i $DFT' ‘\l‘.."- v“'\_‘v’ \ .._:_
O s d, L F
N+ _ o) e -
2 _Luw .G %l —
] (W1, browA i N N
_ ) i K ‘ K é (\ I
B —IMEDTO HieH Pust (I éP‘M%E’, + ﬂ\ e
2T 50T, wet B | . -
B W 3G 1619 D
Y WALR - “‘_' i , Ny _
"';: (A—AY' (V\OTTLE,D v, BRO\S!\, ) \ 1t ‘“‘;_" o L —
5 '{",' RﬁD, GReY 5\"1?"?" % ; d 'J’*i : [
_‘_ ) ) ; '_:..‘” v o e ¥ N (.
_i H)(’H VU\éT\(\W' 3 :..g‘ ) . r:':., S i , L.
—mois AR R 5 P
6 — L] [t 5 .:;\ . f,' g ::‘ .
i %[ i - ".',- £ gyt E :
= CEAMILE X VAR [T
> — e g -
— A J63-0 .
- % .
§ T~ .
r— | % —~
|PROJECT  THOLENUVBER
ENG FORM 1836, MAR 1971 PREVIOUS EDITIONS ARE OBSOLETE, ™1 ¥ ER
(Translucent) \/H A D\P _)0\ ')\c{ SB' & O
N\ .VERSION 1.0



01123772

ﬁlNG L
0o
he proponent agency :4(:151 c;e&1é2§04: Rﬁ] SBYb ¢ OF 2 SHEETS
JECT —
3. PRO Ll” AR 3¢ 4. INSTALLATION
LRAMND
5, a. Nb c d. e. f. ?3
BOX OR REMARKS
on| DEPTH CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Driling Time, water loss, depth of
_Eﬂ—-—* /’\& (Description) RECOVERY | NUMBER weathering, etc., if significant)
—ELAYE - e -
i o 21T DRipon " -
o ORLY, Beyrie, 3. 5 o LANSLE 3 .
: \'QVO MS‘l ) DQ\‘{ Yo / :
g Moist L{ i
—— ) i
= % Takgn w2 BOS
— 1625 |-
= @ =
=~ i:w O, GegX, ) . : —
o :\ (] -
13\ . | P) \/U\,\‘ TQ mgb‘ &/ ’ /O
]\4 ey Sl j_
ST ¢p ) -
- D LT, . -
1~INE | Loose, A
)\ " YAk ® 1o »
: Jo— ——— O
. % -
— % N
- % .
_ % —
~ % -
s % O
ENG FORM 1836A, JUN 1967  PREVIOUS EDITIONS ARE OBSOLETE | 6. PROJECT 7- HOLE NUMBER
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01123773

1. HOLE NUMBER

.\
Fory DRILLING LOG 2.DIVISION 3. INSTALLATION SHEET |
se of this form, see EM 1110-1-1804; e
the proponent agency is CECW-EG. LW A Y OF Z SHEETS
4. PROJECT AY
OFBIT %) Jy"

. 13. SIZE AND TYPE OF Q /t-} Olﬁmb\‘él\
! FHANP-3Q 12, DATUM FOR ELEVATION SHOWN (TBM or MSL)

—_—

5. LOCATION (Coordinates or Station)
15. MANUFACTURERS DESIGNATION OF DRILL

LHAAP ol
: Al GeodRIgE, 78I DI
. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED  |b. UNDISTURBED
WHE BURDEN SAMPLES TAKEN — -
79|\1c(l)LE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES «~
SRIb\
5. NAWE OF Do oa 18. ELEVATION GROUND WATER —
. . LE
Kerp (et 19. DATE HOLE (vyyymupp) | STARTED b COMPLETED
9.DIRECTION OF HOLE 07/04 /02 03/(7q/ pY/Y|
a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) ~
10. THICKNESS OF OVERBURDEN 21. TOTAL CORE RECOVERY FOR BORING % ——
11. DEPTH DRILLED INTOROCK —_ 22. IGNATURE OF INSPECTOR
12. TOTAL DEPTH OF HOLE ,(7‘ BS WW
U
23. a. b . c. 4 d. . 3
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
|8 \3/ gand, LT Ppown, -
_ - .
— SOFY, \Nev %
) ? .
L T .
< E ) C\AY, 1. OROWN, o117, Ry _ B
: HipH PLagT. .
2 6} PLAST » Moy Ll " .
(]

5‘?0'\?& 1 taken .
3V @ o%s —

___’—-—/ T
SiurY (LAY, Mafw LT

- %

¢ _~|0%wa T GREY, N -
Ww vo mep. eust., |/ =

_ % B

7 — -
= SAMPLE 3 <aken [T
. % -3 Q oniy [
ot W/ TRace Gy, &ﬁ\ —

7 W\ GROwN Tp 6ReY, / | n
—|$OPT, (pose, DRY A% —

ENG FORM 1836, MAR 1971  PREVIOUS EDITIONS ARE OBSOLETE.| PROJECT HOLE NUMBER
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01123774

DRILLING LOG (Continuation Sheet) |1- ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET D\
For use of this form, see EM 1110-1-1804; -~
the proponent agency is CECW-EG. Q\C{SB ) (I ' oF D\ SHEETS
3. PROJECT 4. INSTALLATION
LHAA-9 anpP
5. a. b. c. ) d. e. f. 2
BOXOR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, wate( Io'ss,.depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
_ % i
e B =
N SA“\ D/ SAMPLE S Takan [
S 0 \
— A W@ 0%y |
n_—— i
{1 BRown S0 GReY, 7 L
2w Pyst. sogT, - o y
—| DRY L
L ] L
. ;U\\() WL, FROWA, A -
)s _—| MOR PLAST., <YiPF, .
| RY /1 " SAME Y racen |-
—_— q ‘ —
- i5-16 © 0% )
: % : &,
. % —
. % _
. - .
. % L.
— % ‘ >
ENG FORM 1836A, JUN 1967 = PREVIOUS EDITIONS ARE OBSOLETE. | 6. PROJECT 7. HOLE NUMBER
(Translucent)

VERSION 1.0




01123775

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET 4 j
For use of this form, see EM 1110-1-1804;
the proponent agency is CECW-EG. LA A A P OF 5 SHEETS
4, PROJECT \
LAl 13.SIZEANDTYPEOFBIT 3 A D) A f/\_f/TEJl
<39 14. DATUM FOR ELEVATION SHOWN (TBM or MSL)
5. LOCATION (Coordinates or Station) —
U 15. MANUFACTURERS DESIGNATION OF DRILL
HARP QEOPROBE  FEXDY
6. DRILLING AGENCY 16. TOTAL NO. OF OVER a. DISTURBED b. UNDISTURBED
W H g BURDEN SAMPLES TAKEN = -
7. HOLE NUMBER (as shown on drawing title and title number) 17. TOTAL NUMBER CORE BOXES  ___
A95B1 02 18. ELEVATION GROUND WATER
8. NQME OF DRILLER ' —
CRRi  YOWEW, 19. DATE HOLE (YYYYMMDD) | i B EFLETER
9. DIRECTION OF HOLE 03/0w/302) | 03/64/203|
[x] a. VERTICAL [7] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) ~—
10. THICKNESS OF OVERBURDEN ~— 21. TOTAL CORE RECOVERY FOR BORING %™
11. DEPTH DRILLED INTO ROCK o 22. SIGNATURE OF INSPECTOR
12. TOTAL DEPTHOFHOLE {(,)' @ 6% /&Z W&M/v—'
23. a. b. c. s d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
—| 2ANDY ST, DARK —
_ WO@’\: SOFT, Wer % N
RS R S .
3 —JCAYEY S0, LY. DRoan A/ -
)
_IWer -
e SAMOLE 1 TAKEN —
L L £ - —
- % Ed ¢ 0320 -
y__1 _ — ) _
s 1 % | } -
_ ; lza‘(, I\rm:\m L. BROwW, -
b |7, 6REY, N grisn s -l
~ e Pt pRY % =
7 1T Mgy SAMPLE L Saen |
- . F-3 @ 0236 |-
vt ~
- CLf\Y W ST, AT ) A/ -
9 —|BROW, 1D, Yo VO 4 “) -
. Pb\éyr‘ STLFP, BQ\KU’(,( »
. v

ENG FORM 1836, MAR 1971

PREVIOUS EDITIONS ARE OBSOLETE| PROJECT

(Translucent)

HOLE NUMBER

VERSION 1.0



01123776

DRILLING LOG (Continuation Sheet) |1. ELEVATION TOP OF HOLE 2. HOLE NUMBER SHEET 3
F f this form, see EM 1110-1-1804; p ; e rana
ort::ep;pofe:&ragency is CECW-EG. Q\C{SB [, OF Q. SHEETS
3. PROJECT 4. INSTALLATION
UHAAND - 39 LA P
5 a. b. c. d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION | DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
— %
0 —
’ Sy Cuax u-‘/'- vy
1| TRACL  SAND, (. Brown X . SAMLE 2 TALgn
— Y“ ()['\\LY. \,QN P\Av‘) /a‘ % ‘\\_ la\ @ D?\\o
T|5NIFF, Brig, D -
[ A — ——— —
—|  %Am D— %
12 7
TSy 2P, LT-BROWA 4
—70 @ReY, Fpv, GrTLe, | Q
)u —\—%i %
T SADY SuT WY/ cuay,
(s _T|6REF W AT . dFY, 2 SAMILE U} Yacen
—|Baime, pey / % <
- A 56" @ 0543
W T

IIIlllllllllllIIIII'IIIIIIl

lllll

%

%

%

%

%

‘.l||l|||I|I|Il|||II|I|l|III|III@I‘IIHIII|II||I|||II|]I|I
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6. PROJECT
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@

1. HOLE NUMBER

DRILLING LOG 2. DIVISION 3. INSTALLATION SHEET 1
For use of this form, see EM 1110-1-1804; _—
the proponent agency is CECW-EG. N AAP OF A SHEETS

4. PROJECT

13.SIZEAND TYPE OF BIT Y Dipmer R

\fH ANP. 14. DATUM FOR ELEVATION SHOWN (78M or MSL)
5. LOCATION (Coordinates or Station) —
. 15. MANUFACTURERS DESIGNATION OF DRILL
Lidpap Gecepooe  TIDT

6. DRILLING AGENCY

Keps R dm  \WHE

16. TOTAL NO. OF OVER
BURDEN SAMPLES TAKEN

b. UNDISTURBED
-~

a. DISTURBED

-

7. HOLE NUMBER (as shown on drawing title and title number)

17. TOTAL NUMBER CORE BOXES A

A

TISRMDY nT W/ Cuay,
MOTVED GREY & QRANGE,
—|Wow AT, ggm-\_@)

Da

295016 18. ELEVATION GROUND WATER —
8. NAME OF DRILLER
KRR Pomert 19. DATE HOLE (Yyyymupp) |2 STARTED . 1b. COMPLETED
9. DIRECTION OF HOLE ' 3020\ | &/ bu/ac2]
f] a. VERTICAL [] b. INCLINED c. DEG. FROM VERT. | 20. ELEVATION TOP OF HOLE (feet) ——
10. THICKNESS OF OVERBURDEN +— 21. TOTAL CORE RECOVERY FOR BORING %
11. DEPTH DRILLED INTO ROCK ~— 22. SIGNATURE OF INSPECTOR
12 TOTAL DEPTHOF HOLE §(,' TG, § %2,\
23. a. b. c. V4 d. e. f.
BOX OR REMARKS
CLASSIFICATION OF MATERIALS | % CORE | SAMPLE | (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
~|enndY CLAY, DARK .
__|8ROWN, Lows PUNST. % —
( = sof T, wet . —
- 2.5 »
1 _|GAY, Momed 7. GroN 4 -
—& GREY, \\GH O, . -
_|STIFF, Mmdis -
3 SAMPLE 1 Theen - |—
. (SR i
~ % SW® oo
¥ L - -l
DT QX MOTLED LY. . —
—JsRown & GREY, PAep vo % _
5 — law YU‘\ST; STIFF, / L -y
—{DRY T M5V U =
c) — s
o _T|SMVEY SAND, Repbise SAMGLE X YAkEN  |[—
PRown, mep v CoArsS, 7| g -
- —vex , @ odos |-

l
ENG FORM 1836, MAR 1971

PREVIOUS EDITIONS ARE OBSOLETE,

(Translucent)

PROJECT

HOLE NUMBER

VERSION 10
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il
DRILLING LOG (Continuation Sheet) |1.ELEVATION TOP OF HOLE |2, HOLE NUMBER FEERT Doy
F f this f ‘ EM 1110-1-1804; ,
ort::i;po:e;rg‘g:% is CECW-EG. ASB163 QF )t SHEETS
3. PROJECT 4. INSTALLATION
L HARR - 24 LHRAD
5. a. b. (o d. e. f. O
BOX OR REMARKS
CLASSIFICATION OF MATERIALS % CORE SAMPLE (Drilling Time, water loss, depth of
ELEVATION DEPTH LEGEND (Description) RECOVERY | NUMBER weathering, etc., if significant)
— % -
1> —_— <, —
ST O, GREY - L
= ' -y -
N | RRTE, Low Wm" : ‘/& ) SBMILE T TALLA —
—| DRY -1 @ (EITS -
) p (S _
—| SAR 5 % -
(> —— A o -
:3@#% ARNEY S A . -
|V < aP, REY - —
W —1 " Bay , Bumg, % —
Z|Swry spno W/ Gay | -
- g ; .
oW Bown, MEp oy . a/ . —
I Fing, mRY S« SANRLE Wvarep |-
.. 3 -
o —aee——— -

~— b i

10 @ vg

%

%

%

%

%
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