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1.0 INTRODUCTION

This report was prepared by AEP — Geotechnical Engineering Services (GES) section, in part, to fulfill
requirements of 40 CFR 257 and to provide the John Amos Plant a report documenting the corrective
measures associated with a deficiency.

This report specifically addresses the corrective action related to the deficiency involving water bubble
under the liner in Sequence 4 (Seq. 4) of the FGD Landfill (see Site Map in Appendix A).

Investigation of the cause of the bubble was supported by Arcadis US, Inc who provide additional
hydrogeologic investigation and GAI Consultants who reviewed design and construction documentation
and prepared detail design for the corrective measures.

The work for the repair was performed by Entact, LLC, over overseen by Dave Fry, AEP Construction —
Site Lead Coordinator. Arcadis US provided technical support and GAI Consultants provided
Construction Quality Assurance services for the construction phase of corrective measure project.

Brian Palmer, PE, AEP Geotechnical Engineering Services, provided technical support and general
oversight for the entire project. Janine White, AEP Project Manager provided management of the
construction phase of the corrective measure.

2.0 DESCRIPTION OF LANDFILL

The landfill was re-permitted on September 7, 2017 by the West Virginia Department of Environmental
Protection (Permit No. WV0116254) that reduces the number of sequences and footprint. The landfill now
consists of nine sequences that will encompass 191.9 acres for a permitted fill capacity of 36.8 million cubic
yards.

The landfill permit revision also allows a design change from a 2 ft thick soil cover cap to a Coal
Combustion Residuals (CCR) compliant cap. This permit revision also allows a change for the base liner
design from an 18 inch thick recompacted clay liner (overlain by a geomembrane and leachate collection
system) to a 24 inch thick recompacted clay liner (overlain by a geomembrane and a leachate collection
system) that is compliant with the Coal Combustion Residuals regulations.

Currently only Sequences 1 through 4, consisting of approximately 100 acres have been developed and
contain CCR material. Sequences 1 through 3 drain to the South Valley leachate /sedimentation basin
complex.

Sequence 4 completed construction in 2019 and was placed into service. Sequence 4 along with future
sequences (5-9) drain to the North Valley leachate/sedimentation basin complex.

Approximately 16.3 acres within the South Valley had final cover cap installed in 2018 to 2019. An
additional 9 acres of the South Valley slopes had final cover installed in 2022.

The landfill utilizes sediment collection ponds and two leachate holding basins at the mouth of each
drainage area (North and South Areas). The sediment collection ponds are used to collect watershed runoff
that is not leachate or CCR contact water. The leachate holding basins collect and contain leachate and
contact water generated from the landfill.
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3.0 DESCRIPTION OF DEFICIENCY (257.84(b)(5))

As part of periodic facility inspections, the facility identified an area of Sequence 4 that appeared to have
several “bubbles” under the liner system. The bubbles were limited to the eastern portion of Sequence 4.

4.0 INVESTIGATION AND CORRECTIVE MEASURES (257.84(b)(5)

4.1 INVESTIGATION

Several investigative steps were taken after the review of design and construction documents.

1. Initial site reviews suspected that the unlined stormwater pond (Plateau Pond) to the
immediate south of the area may be contributing water that was overwhelming the field
installed underdrain system as the pond did not hold water after a storm events.

2. GAl consultants prepared plans for the lining of the Plateau Pond with a geosynthetic liner
system during the spring of 2020.

3. During the summer of 2020 RB Jergens (RBJ) installed the geosynthetic liner system in
the Plateau Pond. After installing a geosynthetic liner system in the stormwater pond the
water under the landfill liner was drained and the areas left without protective cover for
several weeks to verify that the issue was properly addressed. (Construction Activities
report included in Appendix B-1). The single bubble located on the east side of the center
of Seq 4 did not return and was considered resolved. The main area of bubbles in the far
east end of Sequence 4 subsequently returned and additional investigative activities were
initiated.

4. Arcadis was engaged to further evaluate the hydrogeologic conditions in the immediate
area of the east area of Sequence 4. Concurrently, GAI Consultants evaluated the
construction design, construction records and related data to identified issues/deficiencies
in the design or construction that could contribute to the water under the liner.

a. The Arcadis investigation identified zones within the weathered bedrock (stress
relief fracture zone) upper most aquifer that are more permeable and subject to
seepage. (Hydrogeologic report included in Appendix B-2)

b. Review of the field installed underdrain system indicated that it did not fully align
with the identified areas of the zones of more seepage that may be attributed to the
source of water under the liner.

5. A RIisk Based Technical Option (RBTO) review with Amos Plant Staff, AEP Engineering
Services, AEP Environmental Services, AEP Construction, and GAIl Consultants was
conducted to evaluate the best method to address the area of the deficiency. This process
determined that reconstruction of the impacted area of Sequence 4 with a formally
designed underdrain system was the best method for addressing the deficiency.

4.2 CORRECTIVE MEASURE

After completing the RBTO process GAI Consultants put together engineering plans for the
reconstruction of the impacted area of Seq 4 to include over excavation of the area to allow the
installation of an 18-in rock blanket underdrain with 5-ft of separation material (4-ft isolation layer
and 1-ft liner subgrade per WVDEP requirements) below the clay liner system.

A contract was awarded to ENTACT for the reconstruction of impacted area of Seq. 4 in spring of
2023. Construction initiated with the installation of a temporary separation berm to isolate the
area from the rest of Seq 4 for re-construction. ENTACT removed the existing protective cover,
leachate collection system and geomembrane liner prior to excavating the recompacted clay soil,
the liner subgrade soil and structural fill prior to over-excavating for the rock blanket layer. Over
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excavation included removal of the existing field underdrain system installed as part of the original
construction. Following all removal and excavation/over-excavation activities the rock blanket
and underdrain pipe were installed followed by the installation of 4-ft of isolation layer and 1-ft of
liner subgrade material per WVDEP requirements to establish the required 5-ft separation per 40
CFR 257 between the upper most aquifer and the bottom of the liner system. The clay liner, PVC
liner, Leachate Collection system, and the protective cover were subsequently reconstructed.

Reconstruction of Sequence 4 bubble area was completed in June 2024 with final certification
reports submitted to WVDEP. A final overall certification and all the respective certification
reports are included in Appendix B-3

5.0 CONCLUSION

The corrective measures taken to correct the water under the liner in an area of Sequence 4 have been
completed and the deficiency resolved in accordance with 40 CFR 257.
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0 GAI Consultants, Inc. T 304.926.8100
Charleston Office F 304.926.8180
gai consultants 500 Lee Street East
Charleston, West Virginia 25301

September 8, 2022
Project C130109.24.005 and 006

Mr. Brian G. Palmer, P.E.
Principal Engineer

American Electric Power

1 Riverside Plaza
Columbus, Ohio 43215-2372

2020-2021 Construction Activities Report

Plateau Pond Lining and Sequence 4 Bubble Investigation Repairs
John E. Amos Flue Gas Desulfurization Landfill

John E. Amos Plant

Winfield, West Virginia

Dear Mr. Palmer:

GAI Consultants, Inc. (GAI) has prepared this Construction Activities Report to document the lining of the
Plateau Pond in 2020 and the repairs to the Sequence 4 liner during the 2020 and 2021 bubble investigations
at the John E. Amos Landfill in Putnam County, West Virginia. The Report describes the activities conducted
and includes the available quality control and quality assurance materials pertinent to the activities.

The Plateau Pond lining was performed in 2020 and consisted of the installation of a 40-mil linear low density
polyethylene (LLDPE) geomembrane with a protective cover in the Plateau Pond. The Sequence 4 bubble
investigations consisted of separate repairs made to the 30-mil polyvinyl chloride (PVC) geomembrane at
selected bubble locations where draining of the bubbles was conducted.

The Report includes the following documents pertinent to the construction:
» Plateau Pond Lining: Requests for Information (RFIs) — Attachment 1;
» Plateau Pond Lining: Submittals — Attachment 2;
» Plateau Pond Lining: Daily Work Progress Reports — Attachment 3;
» Plateau Pond Lining: Grout Placement and Testing — Attachment 4;

» Plateau Pond Lining: LLDPE Geomembrane: Bill of Lading, Seaming and Non-Destructive Test Log,
Trial Seems, Panel Placement, and Repairs — Attachment 5;

» Plateau Pond Lining: Certificate of Subgrade Acceptance — Attachment 6;
» Sequence 4 Bubble Repair and Liner Patching — Memo and Reports — Attachment 7; and
» Design Drawings — Attachment 8.

Plateau Pond Lining RFIs

A summary log and copies of the RFIs are provided in Attachment 1. Five RFIs were received, as listed in
Table 1. Refer to Attachment 1 for copies of the RFIs and responses.

gaiconsultants.com



Mr. Brian G. Palmer, P.E. Page 2
September 8, 2022
Project C130109.24.005 and .006

Table 1

List of Requests for Information
Plateau Pond Lining Construction

RFI # Description Response by

Relocation of the anchor trench to preserve road width; Handling of seep in

ABPP-1 ; . s GAl
pond; Protection of geomembrane on bedrock within pond

ABPP-2 | Proposed alternative to the skimmer arm rope guide system, using poles GAl

ABPP-3 | Elimination of third-party destruct testing on synthetic liner AEP

ABPP-4 | Method utilized to drain the water from below the geomembrane GAl
Replacement of structural fill over the revetment mattress land liner with

ABPP-5 . . . ; GAl
crusher run material and omittance of compaction requirement

Plateau Pond Lining Submittals

A summary log and copies of the submittals with the GAI reviews are provided in Attachment 2. Three
submittals were reviewed, as listed in Table 2.

Table 2

List of Submittals
Plateau Pond Lining Construction

Submittal Description

PP-SUB-003 Agrutex 8 oz. and 16 oz. non-woven geotextiles; 40-mil. Agrutex MicroSpike LLDPE
geomembrane

PP-SUB-004 Hydrotex FP400

MQC for geosynthetics: Agrutex 8 oz. and 16 oz. non-woven geotextiles and Agrutex

PP-SUB-005 MicroSpike 40-mil. LLDPE geomembrane

Plateau Pond Lining Daily Work Progress Reports

Copies of the Daily Work Progress Reports are provided in Attachment 3. The reports cover the period from
July 15, 2020 through August 18, 2020. The reports include documentation for the Amos Landfill Plateau Lining
work performed in Sequence 4.

Plateau Pond Lining Grout Placement and Testing

Field placement and testing reports, as well as laboratory strength testing for the concrete and grout, are
provided in Attachment 4.

Plateau Pond Lining LLDPE Geomembrane Bill of Lading, Seaming and Non-Destructive Test Log, Trial
Seems, Panel Placement, and Repairs

Documentation of testing and field placement of the LLDPE geomembrane is provided in Attachment 5.
Plateau Pond Lining Certificate of Subgrade Acceptance

A Hallaton certificate accepting the soil subgrade surface conditions is provided in Attachment 6.
Sequence 4 Bubble Repair and Liner Patching - Memo and Reports

Memo, reports, and photos detailing the bubble areas opened and repaired is provided in Attachment 7

gaiconsultants.com



Mr. Brian G. Palmer, P.E. Page 3
September 8, 2022
Project C130109.24.005 and .006

Design Drawings

Design drawings for the Plateau Pond Lining construction are provided in Attachment 8.

Sincerely,
GAI Consultants, Inc.

Digitally signed by Charles F. Straley

Charles F. Stra'ey E:Nc straley@gaiconsultants.com,

CN=Charles F. Straley
Date: 2022.09.21 11:23:44-04'00"

Charles F. Straley, P.E., P.L.S.
Quality Assurance Officer

Digitally signed by John R. Klamut
DN

O
Date: 2022.09.21 22:02:04-04'00"

John R. Klamut, P.E.

Project Manager

CFS:JRK/smp

Attachments: Attachment 1 (Plateau Pond Lining: Requests for Information [RFIs]), Attachment 2 (Plateau
Pond Lining: Submittals), Attachment 3 (Plateau Pond Lining: Daily Work Progress Reports),
Attachment 4 (Plateau Pond Lining: Grout Placement and Testing), Attachment 5 (Plateau Pond
Lining: LLDPE Geomembrane: Bill of Lading, Seaming, and Non-Destructive Test Log, Trial
Seams, Panel Placement, and Repairs), Attachment 6 (Plateau Pond Lining: Certificate of
Subgrade Acceptance), Attachment 7 (Sequence 4 Bubble Repair and Liner Patching — Memo
and Reports), and Attachment 8 (Design Drawings)

gaiconsultants.com
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ATTACHMENT 1
PLATEAU POND LINING:

REQUESTS FOR INFORMATION (RFIS)
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American Electric Power

REQUEST FOR INFORMATION (RFI) REI Number: | ABPP - 1
Project: Amos Plateau Pond Project Number: |AM-LC-2629
Contractor: R. B. Jergens Contractors, Inc.
6-17-2020

RFI Initiated By: Jacob Warner Date:
RFI Initiator Contact Information:  [Jacob.Warner@RBJergens.com
References: |Drawing Number: Spec. Section:
Cause of RFI:

Clarification

Construction Preference
Changed Site
Conditions Other

(Information Requested, Pertinent Background Information, etc)

GAI Charlie Straley was on site 6/17 for discussions of clarifications of designers’ intent and construction
preference. We have a few questions for documentation included below:

1. Liner limits as indicated on the drawings reduce the drivable surface after completion. Please clarify that
the intent is to offset a distance from the actual top of slope for inside edge of anchor trench. Additional
clarification for offsets of guardrail is requested for outside edge of anchor trench.

2. Seeps have been found in the pond limits after stripping of topsoil. Some effort has been made to blind
off the seeps with clay materials removed from the pond but one water producing seep near the
discharge structure has been identified as a potential future problem. R.B. Jergens is requesting
clarification if mitigation is desired prior to synthetic installation.

3. After removal of existing sediment and vegetation, some bedrock surfaces have been exposed. R.B.
lergens requests confirmation that the 8 oz/sy cushion material below the synthetic liner is sufficient in
these areas.

Signature: ~Sacobh G amer

Assigned to:

Contact Information:

(Clarification, Resulting Actions, etc)

Responses to each item are provided on the accompanying sheets. Participants in the site discussions were Pat Kearns and
Ed Sobonya of AEP, Jacob Warner of R. B. Jergens, and Charlie Straley and Kerry Frech (latter by phone) of GAI.

Does RFI Cause Drawing Content to Change? Yes No



mailto:Jacob.Warner@RBJergens.com

7
Does RFI Cause Design Configuration to Change? |Yes (Generate ECN) No *
References: |Drawing Number:30203SH24, Spec. Section:
30320SH25
ggnature: Charles F_ Straley f"*.?:,
Date: June 24, 2020

RFI-1 Item #1: Liner limits as indicated on the drawings reduce the drivable surface after
completion. Please clarify that the intent is to offset a distance from the actual top of slope for
inside edge of anchor trench. Additional clarification for offsets of guardrail is requested for
outside edge of anchor trench.

RFI-1 Item #1 Response: The design intent is to have the anchor trench for the geomembrane
liner and its underlying cushion geotextile {(and, where applicable, the fabric form concrete lining
protection), on a level surface, and some height above elevation 924.2 feet (the crest elevation of
the modified emergency spillway). During the discussions at the site, to alleviate the
encroachment into the existing road, a suggestion was made to remove the aggregate road
paving to its subgrade (indicated to be approximately 2 feet depth), install the anchor trench,
and then restore the road paving. This suggestion is acceptable, as the roadway surface is
approximately elevation 929-930 +/- feet. If desired, excavation into the subgrade (up to 4 feet in
total depth) could also be made, if authorized by the Owner, at the roadway.

DOT recommends a minimum offset of 12 inches for the guardrail from the outside edge of the
anchor trench to the nearest side of the guardrail post.

RFI -1 Item #2: Seeps have been found in the pond limits after stripping of topsoil. Some effort
has been made to blind off the seeps with clay materials removed from the pond but one water
producing seep near the discharge structure has been identified as a potential future problem.
R.B. Jergens is requesting clarification if mitigation is desired prior to synthetic installation.

RFI-1 Item #2 Response: GAI has requested that the location and an elevation be determined for
the water producing seep near the discharge structure (riser), in addition to the quantity of
water and its probable source area. This additional information is required to develop a
reasonable resolution. GAl understands that the barrel pipe for the principal spillway (riser &
barrel) has a gravel envelope. If so, and if the seep location is above (elevation) the barrel pipe
the seep in question may be able to be directed to either the riser or barrel pipe (as a piping
connection) or to the gravel envelope, to reduce the hydrostatic pressures on the geomembrane
at the seep location. If the seep is situated at a lower elevation than the barrel pipe, further
information as to the probable source of the water is needed, as the Plateau Pond is situated on
a ridge, and the subsurface contributing area should not be so large as to preclude measures
outside the pond itself.




OO0x

RFI-1 Item #3: After removal of existing sediment and vegetation, some bedrock surfaces have
been exposed. R.B. Jergens requests confirmation that the 8 oz/sy cushion material below the
synthetic liner is sufficient in these areas.

RFI-1 Item #3 Response: During the site discussions, the bedrock surfaces were described as
relatively smooth. To protect the geomembrane in these areas, GAl recommends either replacing
the specified 8 0z non-woven geotextile with the 16 oz non-woven geotextile, or doubling the 8
0z non-woven geotextile. For either installation, the geotextile should overlap the perimeter of
the bedrock area by at least one foot. GAl believes that overexcavation of the bedrock and
replacement with a subbase material is not necessary and not appropriate for the intent of the
Plateau Pond lining.

Note: During the site discussions, a question was asked about any protective layer on the LLDPE
geomembrane above the protective layers of the AASHTO No. 2 stone layer and/or the fabric
form concrete lining (grout-filled revetment mattress). The response is no, the geomembrane is
exposed above the indicated limits of these protective layers, similar to the geomembrane
installations at the Leachate Holding Basins. The design intent of the AASHTO No. 2 stone and
the fabric form concrete lining is to protect the geomembrane during mechanical clean-out
activities.

This document contains information confidential and proprietary to AEPSC. It shall not be reproduced in whole or

in part or released to any third party without the expressed written consent of AEPSC.



>

American Electric Power

REQUEST FOR INFORMATION (RFl) et nurbar lssep. 2
&

Project: Amos Plateau Pond Project Number; |AM-LC-2629

Contractor: R. B. Jergens Contractors, Inc.
6-24-2020

RFI Initiated By: Jacob Warner Date:

RFI Initiator Contact Information: [acob Warner@EEJergens com

References: |Drawing Number: Spec. Section:

Cause of RFl:

Clarification

Construction Preference
Changed Site
Conditions Other

(lnfc:rmation Requested, Pertinent Background Information, etc)

R.B. Jergens is requesting clarification to the skimmer arm tie-off posts. After reviewing the
drawings, detail appears to direct posts to be installed outside of the liner trench with a rope
leading to the skimmer head over 100 feet away. The elevations of the existing surface and
the invert of the skimmer barrel appear to require a soil wedge below the skimmer to achieve a
horizontal resting position. We propose to install posts in a similar fashion as the previous
installation. We propose embedding the posts 5 feet into the berm offset a horizontal distance
away from the skimmer barrel as a means of physical direction control in lieu of a long rope.

Signature: ~Jacob CX armer

Assigned to:

Contact Information:

(Clariﬁcation, Resulting Actions, etc)

GAl agrees in principle to the proposed installation, but additional information is needed: the elevation(s) of the subgrade at
the anticipated locations of the posts, and the proposed post material. Also, Detail 7/Sheet 25 calls for the pad to be
AASHTO No. 1 stone, not soil. Soil is not recommended for the pad, and wood is not recommended for the posts.

Two installation conditions must be addressed — the geomembrane must be protected from the posts, and the posts must be
anchored securely within the stone.

The bottom of the posts must be sufficiently above the geomembrane so as to not cause damage. The proposed five-foot
depth for the post may or may not be feasible. GAl recommends a minimum one-foot separation between the bottom of the
post and the geomembrane. The subgrade elevation(s) will determine the actual embedment depth of the posts. Note that
the posts will need to extend to Elevation 924.2 (crest elevation of emergency spillway) in height.

Given the actual embedment of the posts, measures are needed to anchor the posts securely within the stone pad —
examples might be a fabricated “U” or “V" post system, slush grouting around the posts, flat plates mounted on the base of
individual posts - see the attached sketches.

Please provide additional information of the subgrade elevation(s) at the post locations, the proposed post material, and
reasonable measures to anchor the posts within the stone pad.

Does RFI Cause Drawing Content to Change? Yes No
Does RFI Cause Design Configuration to Change? |Yes (Generate ECN) No
References: [Drawing Number: Spec. Section:

ly ~gond by Chates £ Siainy

Dighsit
Charles F. Stralgy S.e 728"

| Signature:
Date: June 26, 2020
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Plateau Pond Lining
RFI-2 Response
Example Sketches

See Note 1

AEP Amos Landfill
Skimmer Arm

SUGGESTED FABRICATED SKIMMER ARM GUIDE SYSTEM

Top of Post Elev 924.2

<«——— Guide Post
\\\ L - . . . . -

Il

]

1

!

1

top of stone resting pad
\
\

1'-0" Min | S ~ top of protective layer
i i | AASHTO No. 2 Stone \
T—‘ 16 oz Geotextile ’_T View from Riser
40 mil LLDPE Geomembrane} not to scale
Top Surface of Stone Resting Pad

Side View

not to scale
8 0z Geotextile

Elev916.4

/

1 7
\|7/
W

Top of Post Elev 924.2

\

12 ft

A

Isometric View
not to scale

Note 1: Posts may be angled outward slightly from their base to increase the distance between the posts with

elevation - see View from Riser. Not shown in Isometric View.
Note 2: Posts may be steel pipe, 4", Schedule 40, or accepted equal. Joints may be threaded or welded.

/ Guide Post (top elev 924.2)
/ Top surface of stone resting pad Elev 916.4

«— slush grout (3000 psi) around post - 2 ft plus diameter of post
provide WWF reinforcing, one layer at mid-thickness of grout around post for
full depth of grout less 2" cover at surface and bottom of post

<4— 6" grout below bottom of post
protective layer - 6" AASHTO No. 2 stone

Geomembrane

Slush Grouted Posts
not to scale
Z:\Energy\2013\C130109.10 - AEP Seq 4 2018-2020 QAQC\Working Docs\2020 Plateau Pond\2020 Construction QA QC\RFIs\RFI-2\skimmer arm guide sketchSheetl
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American Electric Power

REQUEST FOR INFORMATION (RFI) RFI Number:  |ABPP-3

Project: Amos Plateau Pond Project Number: |AM-LC-2629
Contractor: R. B. Jergens Contractors, Inc.

7-20-2020
RFI Initiated By: Jacob Warner Date:

RFI Initiator Contact Information: Jacob.Warner@RBJergens.com

References: |Drawing Number: Spec. Section:

Cause of RFI:

Clarification
[X] Construction Preference
[] Changed Site
[Tonditions Other

(]
(Information Requested, Pertinent Background Information, etc)

R.B. Jergens is requesting an exemption from destructive testing of the synthetic components
of the Plateau Pond. This request stems from a limited quantity of seaming lengths in which
destructive sampling is applicable and a desire to limit the quantity of repairs due to sampling.
Material manufacturer quality testing, installer quality control (trial welds and equipment
certifications), and third-party field quality assurance testing (non-destructive air lancing) will be|

performed per protocol and assure all quality assurance and conformance requirements are
met.

Signature: ~Sacobh G amer
Assigned to:

Contact Information:

(Clarification, Resulting Actions, etc)

In consultation and agreement with Charlie Straley from GAI, AEP provides an exemption from the destructive testing based
on passing field trial seams and completion of all non-destructive testing of all seams. This will eliminate extra opportunities
for defects in a small area. This exemption is limited to the 2020 lining of Amos Plateau Pond.,

Does RFI Cause Drawing Content to Change? Yes No X
Does RFI Cause Design Configuration to Change? |Yes (Generate ECN) __ No
References: |Drawing Number: Spec. Section:
Signature: 790 B b
Date: 07/29/2020
This document contains information confidential and proprietary to AEPSC. It shall not be reproduced PG-302

in whole or in part or released to any third party without the expressed written consent of AEPSC. Exhibit 3
xhibi
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American Electric Power

REQUEST FOR INFORMATION (RFI) RFINumber  [heep . 4

I
Project: Amos Plateau Pond Project Number: |AM-LC-2629
Contractor: R. B. Jergens Contractors, Inc.
7-24-2020
RFI Initiated By: Jacob Warner Date:
RFI Initiator Contact Information:  [Jacab. Warne o
References: |Drawing Number: Spec. Section:
Cause of RFI:
Clarification

X Construction Preference
[ Changed Site
[Fonditions Other

[ ]
(Information Requested, Pertinent Background Information, etc)

After the successful completion of the synthetic components and during the installation of grout
revetment matting, water infiltrated below the liner system and hydraulically lifted the synthetic
liner components. After team communications on site, it was determined to lance 2 locations in
the floor of the forebay to remove the trapped water. R.B. Jergens suggests repairing the cut
liner components and cover with revetment matting as per design.

Signature: ~Viacob W arner
Assigned to:

Contact Information:

(Clarification, Resulting Actions, etc)

GAl concurs with the suggested approach for this issue.

Does RFI Cause Drawing Content to Change? Yes No
Does RFI Cause Design Configuration to Change? |Yes (Generate ECN)__ No
References: |Drawing Number: Spec. Section:
Signature: Charles Straley, P.E., P.S.  quer suawy B
Date: July 28, 2020
This document contains information confidential and proprietary to AEPSC. It shall not be reproduced PG-302

In whole or in part or released to any third party without the expressed written consent of AEPSC. hib
Exhibit 3
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American Electric Power
N
REQUEST FOR INFORMATION (RFl) RFI Number: | ABPp. 5
Project: Amos Plateau Pond Project Number: |AM-LC-2629
Contractor: R. B. Jergens Contractors, Inc.
7-28-2020
RFI Initiated By: Jacob Warner Date:
RFI Initiator Contact Information: Pacob \Warner@REBJergens com
30203SH25
References: |Drawing Number: Spec. Section:
Cause of RFI:
Clarification

Construction Preference
[] Changed Site
[Fonditions Other

||
(Information Requested, Pertinent Background Information, etc)

Detail 3 and 11 showing the roadway system indicates 10 inches of structural fill placed over concrete
revetment mattress and liner. R.B. Jergens requests that the structural fill be clarified to be aggregate structural
fill (Dense Grade Aggregate “Crusher Run”) and placed at an initial thickness of 16 inches. We also request
clarification that travel over concrete revetment matting with equipment is allowable for placement of materials
and access after installation is complete.

Signature: \~Jiacob O urner
Assigned to:

Contact Information:

(Clarification, Resulting Actions, etc)

See below for response.

Does RFI Cause Drawing Content to Change? Yes No
Does RFI Cause Design Configuration to Change? |Yes (Generate ECN) No
References: |Drawing Number: Spec. Section:
Signature: Charles Straley, P.E., P.S. Charles F. Straley £z~
Date: July 29, 2020
This document contains information confidential and proprietary to AEPSC. It shall not bereproduced PG-302

in whole or in part or released to any third party without the expressed written consent of AEPSC

GAl's response is as follows:
- Crusher run material can be substituted for the structural fill.
- The 8 oz non-woven geotextile shown between the structural fill and the crusher run shall now be placed over the
16 oz geotextile in the main pond access road area, and over the revetment mattress and 8 oz geotextile in the
forebay access road area to provide additional protection to the geomembrane and the revetment mattress.
- The crusher run is to be placed in one 16-inch layer.
- For the placement of the crusher run material, the revetment mattress may be traveled on with low ground pressure

AntlinrmmAant AftAar B dave Af tha nlacramant af thAa Aavanit/aanarata

Exhibit 3
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CONTRACTORS, we. VANDALIA, OHIO

11418 N. Dixie Drive P.O. Box 309

Vandalia, OH 45377 Phone: (937) 669-9799

Fax: (937) 669-0301

TO American Electric Power
1 Riverside Plaza
Columbus, OH 43215

LETTER OF TRANSMITTAL

DATE: 03-Jun-20 [JOB NO.:  18-003

ATTENTION Pat Kearns

Submittal No. AMLF-PP-SUB-003

Amos Beaver Plateau Pond Synthetic Materials

WE ARE SENDING YOU [ X ]Attached [ Junder separate cover via the following items
Shop drawings Prints Plans |:| Samples Specifications
Copy of letter Change Order Test Results
COPIES DATE NO. DESCRIPTION
1 electronic 3-Jun 1 Amos Beaver Plateau Pond Synthetic Materials

THESE ARE TRANSMITTED as checked below:

For Approval Approved as submitted Resubmit copies for approval
For your use Approved as noted Submit copies for distribution
Returned for corrections Return corrected prints

For review

| X
H
| ] As requested
B

REMARKS:

GAI Consultants, Inc. CFS 6/4/2

For use in the Plateau Pond.

XYY XY XY XY Y ¥ X ¥ ¥ X XY XY X XY X

GAI Review, 6/4/2020 klif

geotextile, 16 oz non-woven - ACCEPTED

geotextile, 8 0z non-woven - ACCEPTED

(
s
v
(
”
)

Kevin Harshberger, RBJ
Mike Davis, RBJ
Ash Hutsonpillar, RBJ

geomembrane, 40 mil LLDPE - ACCEPTED

SIGNED: (signed)

Jacel Warner

Jacob Warner
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AGRUTEX 16 oz Nonwoven Geotextile \’

Polypropylene Geotextile (<2 fen-woven agryu

Environmental Applications ( ACCEPTED amarica
GAI 6/4/2020 (kIf)

Agrutex is a polypropylene, staple fiber, needle punct . The fibers are needled
together to form a stable network that retains dimensional stability relative to each other. The geotextile is
resistant to ultraviolet degradation and to biological and chemical environments normally found in soils.

Agrutex conforms to the property values listed below." Agru America’s Laboratories are accredited by the
Geosynthetic Accreditation Institute’s Laboratory Accreditation Program (GAI-LAP).

PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE ROLL VALUE
Physical
Mass/Unit Area, oz/sy (g/mz) ASTM D-5261 100,000 SF 4 (136) 6 (203) 8 (271) 10(339) | 12(407) | 16 (544) |“—
Thickness?, mils (mm) ASTM D-5199 100,000 SF 45 (1.1) 65(1.7) | 72(1.8) | 95(2.4) | 106 (2.7) | 125(3.2)
Mechanical
Grab Tensile, Ibs (N) ASTM D-4632 100,000 SF 120 (534) | 170 (757) | 220 (979) | 270 (1200) | 320 (1424) | 390 (1736) J
Elongation, % ASTM D-4632 100,000 SF 50 50 50 50 50 50
CBR Puncture, Ibs (kN) ASTM D-6241 500,000 SF 335(1.5) |435(1.9) | 600(2.7) | 725(3.2) | 925(4.1) | 1125 (5.0) | v~
Pin Puncture, Ibs (N) ASTM D-4833 100,000 SF 65 (289) 90 (423) | 120 (530) | 165 (730) | 180 (801) | 240 (1055) | v
Mullen Burst, psi (MPa) ASTM D-3786 500,000 SF 230(1.6) |[330(2.3) | 380(2.6) | 480 (3.3) | 600 (4.1) | 740 (5.1)
Trapezoidal Tear, Ibs (N) ASTM D-4533 100,000 SF 50 (223) 65 (289) | 95(423) | 105 (467) | 125 (556) | 150 (668) | »~°
Endurance
gggﬁ:?g’;‘gﬁgg’oﬂgngth ASTMD-4355 | Formulation 70 70 70 70 70 70 v
Hydraulic

G‘gpgg‘é ?rg;r;??’g size, ASTM D-4751 500,000 SF (0.72012) (0.72012) (0?1080) (0.135?0) (0%330) (O%EE()JO) ok
Permittivityz, sec? ASTM D-4491 500,000 SF 1.8 15 1.3 1.1 1.0 0.7 ok
Permeability2 cm/sec ASTM D-4491 500,000 SF 0.21 0.25 0.30 0.29 0.29 0.26

Water Flow Rate?, 135 110 95 80 60 50

glmin/sf (/min/m?) ASTMD-4491 500,000 SF (5500) | 479) | (3895) | (3280) | (2445) | (2050)
Roll Dimensions Width, ft (m) 15 (4.6) 15 (4.6)

Length, ft (m) 360 (110) 300 (91.5)
Area, sf (m?) 5,400 (502) 4,500 (418)
NOTES:

1. Effective January 2014 and subject to change without notice.
2. Values established at the time of manufacturing. Handling, storage, and shipping may change these properties.
3.Apparent Opening Size, (AOS), reported as maximum average roll value.

All information, recommendations and suggestions appearing in this literature concerning the use of our products are based upon tests and data believed to be reliable; however, it is the users responsibility to
determine the suitability for their own use of the products described herein. Since the actual use by others is beyond our control, no guarantee or warranty of any kind, expressed or implied, is made by Agru/America
as to the effects of such use or the results to be obtained, nor does Agru/America assume any liability in connection herewith. Any statement made herein may not be absolutely complete since additional
information may be necessary or desirable when particular or exceptional conditions or circumstances exist or because of applicable laws or government regulations. Nothing herein is to be construed as permission
or as a recommendation to infringe any patent.

Rev:5/27/2014

Executive Offices: 500 Garrison Road, Georgetown, SC 29440 (843) 546-0600, (800) 321-1379
Manufacturing: 181 Hwy 521 Andrews, SC (843) 221-4121, (800) 321-1379
email: salesmkg@agruamerica.com website: www.agruamerica.com



mailto:salesmkg@agruamerica.com
http://www.agruamerica.com/
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AGRUTex®

081

NONWOVEN
GEOTEXTILE

At AGRU, our core
competency is servicing the
waste containment industry,
and that is why our nonwoven
geotextile product line is centric
to this industries applications.
Our geotextiles are superior in
performance for the following
applications:  geomembrane
liner protection, subsurface
drainage systems, leachate
collection systems, and gas/
collection venting systems.

Our capabilities are not limited
to our standard product line,
and we specialize in made to
order products with customized
properties designed to meet
project specific requirements.
Please contact us for solutions
available from AGRU.

8 0z non-woven
geotextile

ACCEPTED
GAI 6/4/2020 (KIf)

O agru

The Plastics Experts.

AGRUTex 081 is a polypropylene, staple fiber, needle punched nonwoven geotextile. The fibers are needled to form a stable network that retains dimensional
stability relative to each other. The geotextile is resistant to ultraviolet degradation and to biological and chemical environments normally found in soils.

ARGUTex 081 standard products conform to the property values listed below." AGRU America’s Laboratories are accredited by the Geosynthetic Accreditation
Institute’s Laboratory Accreditation Program (GAI-LAP).

Minimum Average Roll Values

Property Test Method | Frequency Imperial \ Metric
Physical
Mass/Unit Area | ASTMD-5261 | 100,000 SF | 8 oz/yd? \ 271 g/m?
Mechanical
Tensile Strength (Grab) ASTM D-4632 100,000 SF 220 lbs 979 N
Elongation ASTM D-4632 100,000 SF 50% 50%
CBR Puncture ASTM D-6241 500,000 SF 600 Ibs 2.7 kN
Trapezoidal Tear ASTM D-4533 100,000 SF 95 Ibs 423 N
Endurance
UV Resistance % Retained at 500 hrs ASTM D-4355 Per Formulation ‘ 70% \ 70%
Hydraulic?
Apparent Opening Size* (AOS) ASTM D-4751 500,000 SF éo us Std.gre-\: ok \ 0.180 mm
Permittivity, sec” ASTM D-4491 500,000 SF 13— / 13
Permeability ASTM D-4491 500,000 SF 0.30 cm/sec 0.30 cm/sec
Water Flow Rate ASTM D-4491 500,000 SF 95 g/min/ft? 3895 I/min/m?
Roll Sizes 15ftx 600ft  f 4.6m x 183m
Notes: AOS required value is 0.18 mm. ~

1. Effective February 2018 and subject to change without notice.
2. Values established at the time of manufacturing. Handling, storage, and shipping may change these properties.
3. Apparent Opening Size, (AOS), reported as maximum average roll value.

Puncture (Pin) ASTM D4833 - required value is 80 Ibs - met as given by submittal page 2 table - ok

All information, recommendations and suggestions appearing in this literature concerning the use of our products are based upon tests and data believed to be reliable; however, it is the users responsibility to
determine the suitability for their own use of the products described herein. Since the actual use by others is beyond our control, no guarantee or warranty of any kind, expressed or implied, is made by AGRU
America as to the effects of such use or the results to be obtained, nor does AGRU America assume any liability in connection herewith. Any statement made herein may not be absolutely complete since additional
information may be necessary or desirable when particular or exceptional conditions or circumstances exist or because of applicable laws or government regulations. Nothing herein is to be construed as permission
or as a recommendation to infringe any patent.

AGRU America, Inc.
500 Garrison Road

Georgetown, SC 29440 USA

(800) 373-2478 | Fax: (843) 546-0516
agru.life/agrutex

This information is provided for reference purposes only and is not intended as a waranty or guarantee. AGRU
America, Inc. assumes no liability in connection with the use of this information.
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40 mil LLDPE textured <> @gpu

geomembrane

ACCEPTED
GAI 6/4/2020 (KIf)

The Plastics Experts.

PRODUCT DATA

Property Test Method Frequency Vlinimum Average Values
Thickness (nominal ), mil (mm) 40 (1.0) 60 (1.5) 80 (2.0) 100 (2.5)
Thickness (min avg ), mil (mm) Per Roll 38 (0.95) 57 (1.43) 76 (1.9) 95 (2.38)
, , , ASTM D5994
. . Thickness (min 8 of 10), mil (mm) 36 (0.90) 54 (1.35) 72 (1.8) 90 (2.25)
M IC rDSp | ke ® Thickness (lowest individual), mil (mm) 34 (0.85) 51(1.28) 68 (1.7) 85 (2.13)
. Asperity Height mils, (mm) ASTM D7466 2nd Roll 20(0.51) 20 (0.51) 18 (0.46) 18 (0.46)
LI n e r Density, g/cc, maximum ASTM D792, Method B 200,000 Ib 0.939 0.939 0.939 0.939
Tensile Properties (both directions) ASTM D6693, Type IV
LINEAR LOW DENSITY Strength @ Break, Ib/in width (N/mm) 2 in/minute 20,000 Ib 112 (19.6) 168 (29.4) 224 (39.2) 280 (49)
POLYETHYLENE Elongation @ Break, % (GL=2.0in) 400 400 400 400
Tear Resistance, Ib,s. (N) ASTM D1004 45,000 Ib 25 (111) 36 (160) 50 (222) 60 (267)
AGRU America’s structured Puncture Resistance, Ibs. (N) ASTM D4833 45,000 Ib 50 (222) 70(310) 90 (400) 115 (512)
geomembranes are manu- Carbon Black Content, % (range) ASTM D4218 20,000 Ib 2=3) 2-3 2-3 2-3
factured on state-of-the-art Carbon Black Dispersion (Category) ASTM D5596 45,000 Ib Only near spherical agglomerates: 10 views Cat.1 or 2
manufacturing equipment Oxidative Induction Time, minutes ASTM D3895, 200°C, 1 atm O, | 200,000 Ib >140 >140 ‘ >140 ‘ >140
using the flat die calender AGRU America’s geomembranes are certified to pass Low Temp. Brittleness via ASTM D746 (-80°C), Dimensionar Stability via ASTM D1204 (2% @ 100°C). Oven
manufacturing process, 2 Aging and UV Resistance are tested per GRI GM 17. These product specifications meet or exceed GRI's GM17.

method that produces a more
consistent core thickness than

SUPPLY INFORMATION (STANDARD ROLL DIMENSIONS)

other orocesses such as the THICKNESS WIDTH LENGTH AREA (APPROX.)
p_ g e mil mm ft m ft m ft? m?

blown film extrusion process. | 40 1.0 23 7 Double-Sided 750 229 17,250 1,603 |
AGRU uses only the high- Singre-siaea 800 727 18,400 1,709

60 15 23 7 Double-Sided 540 165 12,420 1,154
estl-grade AL anq Lot Single-Sided 560 171 12,880 1,197
resins manufactured in North 20 50 23 7 Double-Sided 410 125 9,430 876
America. Single-Sided 425 130 9,775 908

100 25 23 7 Double-Sided 335 102 7,705 716

Single-Sided 340 104 7,820 726

Note:

Average roll weight is 3,900 Ibs (1,770 kg). All rolls are supplied with two slings. Rolls are wound on a 6" core. Special length available upon request. Roll length and width have a tolerance of +1%. The weight values
may change due to project specifications (i.e. average or absolute minimum thickness) or shipping requirements (i.e. international contanerized shipments).

All information, recommendations and suggestions appearing in this literature concerning the use of our products are based upon tests and data believed to be reliable; however, it is the users responsibility to
determine the suitability for their own use of the products described herein. Since the actual use by others is beyond our control, no guarantee or warranty of any kind, expressed or implied, is made by AGRU
America as to the effects of such use or the results to be obtained, nor does AGRU America assume any liability in connection herewith. Any statement made herein may not be absolutely complete since additional
information may be necessary or desirable when particular or exceptional conditions or circumstances exist or because of applicable laws or government regulations. Nothing herein is to be construed as permission
or as a recommendation to infringe any patent.

AGRU America, Inc. (800) 373-2478 | Fax: (843) 546-0516
500 Garrison Road salesmkg@agruamerica.com
Georgetown, SC 29440 USA Revision Date: March 21, 2018

This information is provided for reference purposes only and is not intended as a waranty or guarantee. AGRU America,
Inc. assumes no liability in connection with the use of this information.
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b S LB LETTER OF TRANSMITTAL
CONTRACTORS, me. VANDALIA. OHIO DATE: 153un20 _[JOBNO. 18:003

11418 N. Dixie Drive P.O. Box 309 ATTENTION Pat Kearns

Vandalia, OH 45377 Phone: (937) 669-9799 Submittal No. AMLF-PP-SUB-004

Fax: (937) 669-0301

Amos Beaver Plateau Pond Filterpoint Material

TO American Electric Power

1 Riverside Plaza

Columbus, OH 43215

WE ARE SENDING YOU [ X]Attached [ Junder separate cover via the following items
Shop drawings Prints Plans [_] Samples Specifications
Copy of letter Change Order Test Results
COPIES DATE NO. DESCRIPTION
1 electronic 15-Jun 1 Amos Beaver Plateau Pond Filterpoint Material

THESE ARE TRANSMITTED as checked below:

For Approval Approved as submitted Resubmit copies for approval
For your use Approved as noted Submit copies for distribution
As requested | | Returned for corrections Return corrected prints

For review Accepted as Submitted GAl KLF/CFS 6/16/2020

REMARKS:
For use in the Plateau Pond forebay area.

GAIl Review, 6/15/2020 kIf - FP400 fabric

Kevin Harshberger, RBJ formed filterpoint concrete lining - ACCEPTED
Mike Davis, RBJ

Ash Hutsonpillar, RBJ

SIGNED: Jacol Warner (signed)

Jacob Warner


StralCF
Typewritten Text
X

StralCF
Typewritten Text
Accepted as Submitted GAI  KLF/CFS 6/16/2020
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5550 Triangle Parkway
Suite 220
Peachtree Corners, GA 30092

FP400 fabric formed
filterpoint concrete lining -

ACCEPTED
GAI 6/15/2020 (KIf)

HYDROTEX™ FILTER POINT FP400
FABRIC FORMED CONCRETE

HydrotexTM Filter Point linings with filtration point (drains) provide an erosion resistant, permeable concrete lining
having a cobbled surface and a relatively high coefficient of hydraulic friction in order to reduce water velocity and
wave runup. The spacing of the filter points determines the linings thickness and weight, while the specially designed
filter points relieve hydrostatic pressure and reduce applied stress to the fabric form during pumping. Filter points

are formed by interweaving the double-layer fabric to form water permeable drains and attachment points for the
control of the concrete lining thickness.

The fabric forms for casting the concrete lining(s) are HYDROTEX® Filter Point (FP400) fabric forms manufactured by
Synthetex, LLC; 5550 Triangle Parkway, Suite 220 Peachtree Corners, Georgia 30092, Tel: 800.253.0561 or
770.399.5051, E-Mail: info@synthetex.com. Hydrotex Filter Point (FP400) type has a finished average thickness of 4

2
inches, a nominal mass per unit area of 45 Ib/ft , and a deeply cobbled surface appearance with cross shaped filter
points on approximately 8-inch, spacing when measured along the diagonal. The shear resistance of the concrete
lining is a minimum of 20 Ib/ft , as demonstrated by full scale flume testing. The full scale flume test report is
available upon request. The in;erweaving of the fabric layers form an area of double density, high strength, single-
layer fabric with an area of 2 in and a perimeter of 6.5 inches. All filter points are cross shaped and have twill weave
centers designed to function as drains to aid in relieving hydrostatic uplift pressure.

The fabric forms are composed of nylon or polyester yarns formed into a woven fabric. Forms are woven with a
minimum of 50% textured yarns (by weight). Partially-oriented (POY), draw-textured, and/or staple yarns are not
used in the manufacture of the fabric. Each layer of fabric conforms to the physical, mechanical and hydraulic
requirements Mean Average Roll Values listed in Table 1.0. The fabric forms are free of defects or flaws which
significantly affect their physical, mechanical, or hydraulic properties.

Mill widths of fabric are a minimum of 84 inches. Each selvage edge of the top and bottom layers of fabric is
reinforced for a width of not less than 1.35 inches by adding a minimum of 6 warp yarns to each selvage construction.
Mill width rolls are cut to the length required, and the double-layer fabric separately joined, bottom layer to bottom
layer and top layer to top layer, by means of sewing thread, to form multiple mill width panels with sewn seams on not
less than 80-inch centers.

Fabric form panels are factory-sewn, by joining together the layers of fabric, top layer to top layer and bottom layer to
bottom layer, into predetermined custom sized panels. Sewn seams are downward facing as shown on the Contract
Drawings. All sewn seams and zipper attachments are made using a double line of U.S. Federal Standard Type 401
stitch. All seams sewn are not less than 100 Ibf/inch when tested in accordance with ASTM D 4884. Both lines of
stitches are sewn simultaneously and be parallel to each other, spaced between 0.25 inches to 0.75 inches apart.
Each row of stitching shall consist of 4 to 7 stitches per inch. Thread used for seaming is polyester. Edges of the
panels can be attached in the field by means of sewing or pre-attached zippers.

Synthetex can provide certificates of compliance for the fabric forms as well as specifications, literature, shop
drawings for the layout of the concrete lining panels, and recommendations that are specifically related to the project.


mailto:info@synthetex.com

FP400 fabric formed
filterpoint concrete lining -

ACCEPTED
GAI 6/15/2020 (KIf) PR A

Table 1.0 PROPERTY REQUIREMENTS — HYDROTEX FABRIC "2

| Test Method Units MARV
Physical Properties
Mass Per Unit Area (double-layer) ASTM D 5261 oz/yd2 13
Thickness (single-layer) ASTM D 5199 mils 15
Mill Width (Woven) inch 84
Mechanical Properties
Wide-Width Strip Tensile Strength - MD | TD Ibs/inch 300 | 350
ASTM D 4595
Elongation at Break - MD | TD - Max. % 15115
Trapezoidal Tear Strength - MD | TD ASTM D 4533 Ibs 150 | 175
CBR Puncture Strength ASTM D 6241 Ibs 1250
Mullen Burst Strength ASTM D 3786 (Mod.) psi 500
Test Method Units II\QA;I:;\G/J
Hydraulic Properties
Apparent Opening Size (AOS) ASTM D 4751 U.S. Standard Sieve 30-40
Flow Rate ASTM D 4491 gal/min/ft? 30-55

Notes:

1. Conformance of fabric to specification property requirements are based on ASTM D 4759. Material testing
reports are available and prepared by a certified geotextile laboratory attesting to the fabric form material’s
compliance with this Specification. Material laboratory testing shall have been performed within ninety (90)
days of the submittal date.

2. All numerical values represent minimum average roll values (i.e., average of test results from any sample
roll in a lot shall meet or exceed the minimum values). Lots are sampled according to ASTM D 4354.

Many times, the forms are fabricated with baffles. The baffles are flow-directing vertical geotextile walls constructed
between fabric form layers. Baffles are an integral part of the fabric form design. Baffles are designed to support the
panel section, determine the concrete area of the section and direct the flow of fine aggregate concrete for maximum
efficiency. Baffles are installed at predetermined mill width intervals to regulate the distance of lateral flow of fine
aggregate concrete. The baffles are designed to maintain a full concrete lining thickness along the full length of the
baffle. The grab tensile strength of the baffle is not less than 180 Ibf/inch when tested in accordance with ASTM D
4632.

Certification (Open Channel Flow)

The Hydrotex Fabric formed concrete lining has been tested in full-scale hydraulic flume. Performance
characteristics that are derived from tests under controlled flow conditions are available. Test guidelines conform to
testing protocol as documented in “Hydraulic Stability of Fabric Formed Concrete Lining and Mat Systems During
Overtopping Flow.”




FP400 fabric formed
filterpoint concrete lining -

ACCEPTED
GAl 6/15/2020 (kIf) SYNTHETEX

The average thickness, mass per unit area and hydraulic resistance of each concrete lining shall withstand the
hydraulic loadings for the design discharges along the structure(s). The stability analysis for each concrete lining are
accomplished using a factor-of-safety methodology. A minimum factor of safety of 1.3 is required, or higher as
determined by local conditions or critical structures. Synthetex can provide the calculations if needed to confirm
conformance to the project conditions and requirements.

Geotextile Filter Fabric

A geotextile filter fabric, as specified elsewhere, is placed on the graded surface approved by the Engineer.

Fine Aggregate Concrete

The Contractor shall provide a suitable fine aggregate concrete for proper filling of the fabric forms. Typical concrete
mix proportions and sample mix designs can be provided by Synthetex, as well as installation means and methods.

Hydrotex and Hydrocast are trademarks of Synthetex, LLC.

© 2016, Synthetex, LLC. The information contained herein is furnished without charge or obligation, and the recipient assumes all
responsibility for its use. Because conditions of use and handling may vary and are beyond our control, we make no representation
about, and are not responsible for, the accuracy or reliability of said information or the performance of any product. Any
specifications, properties or applications listed are provided as information only and in no way modify, enlarge or create any
warranty. Nothing contained herein is to be construed as permission or as a recommendation to infringe any patent.

Hydrotex products are manufactured and sold by:

SYNTHETE>

5550 Triangle Parkway, Suite 220

Peachtree Corners, GA 30092

Tel: 1.800.253.0561 or 770.399.5051

Fax: 770.394.5999

www.synthetex.com < e-mail: info@synthetex.com



http://www.synthetex.com/
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CONTRACTORS, me. VANDALIA, OHIO

11418 N. Dixie Drive P.O. Box 309

Vandalia, OH 45377 Phone: (937) 669-9799

Fax: (937) 669-0301

TO American Electric Power
1 Riverside Plaza
Columbus, OH 43215

LETTER OF TRANSMITTAL

DATE: 16-Jun-20 [JOB NO.:  18-003

ATTENTION Pat Kearns

Submittal No. AMLF-PP-SUB-005

Amos Beaver Plateau Pond Agru Synthetics MQC Data

WE ARE SENDING YOU [ X ]Attached [ Junder separate cover via the following items
Shop drawings Prints - Plans |:| Samples |:| Specifications
Copy of letter Change Order Test Results
COPIES DATE NO. DESCRIPTION
1 electronic 16-Jun 1 Amos Beaver Plateau Pond Agru Synthetics MQC Data

THESE ARE TRANSMITTED as checked below:

For Approval
For your use

For review

Approved as submitted
Approved as noted

Returned for corrections
GAI Consultants, Inc. KLF/CFS

Resubmit copies for approval
Submit copies for distribution
Return corrected prints

| X
H
| ] As requested
B

REMARKS:

For use in the Plateau Pond

Note: Testing provided for Agru Oven and QUV Exposure for HP-OIT Testing is not for any of the project rolls.

It also occurred well before the resin certification

LN NLTNLTNETNLTNETNLTNENLNLNLTNLTNLTNLTN

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \

Review of 8 oz and 16 oz non-woven

(

4

t geotextiles & 40 mil LLDPE Microspike
(_ geomembrane. p

Kevin Harshberger, RBJ
Mike Davis, RBJ
Ash Hutsonpillar, RBJ

Accepted with Comments
GAI (kIf) 6/17/2020

SIGNED: (signed)

Jacel Warner

Jacob Warner
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Note: Testing provided for Agru Oven and QUV Exposure for HP-OIT Testing is not for any of the project rolls.  
It also occurred well before the resin certification.


| Geotextile Quality Certification |

OA #/ PROJECT: 7821 this table is for the 8 oz
Customer: AEP JOHN AMOS non-woven geotextile
Destination: WINFIELD WV
Item Code/Description AGRUTEX 081
DATE: 6/2/2020
ASTM D5261 D4632 D4533 D4491] D4491 | D4491 | D6241 | D475 | D4355
Average Average Average Apparent | UV Resist %
) Average Grab Average Grab i ) Average Trap Water Flow . - Average CBR . )
Method Average Weight _ i Elongation] Elongation TRAP Tear Permeability | Permttivity Opening | Retained @ || Roll Length
Tensile(MD) Tensile(CD) Tear (MD) Rate Puncture |
(MD) (CD) (CD) Size 500 hrs
Units oz / yd? Lbs Lbs % % Lbs Lbs gpm/ ft? cm/sec sec -1 Units: Lbs | SIEVE * % ret. FT
ATNL 10047080041 9.19 327.00 372.00 98 99 115.00 . d 914 80 70 600
ATNL 10047080042 9.19 327.00 372.00 98 99 135.00 160.00 115.00 .36 1.53 914 80 70 600
ATNL 10047080043 9.19 327.00 372.00 98 99 135.00 160.00 115.00 .36 1.53 914 80 70 600
ATNL 10047080044 9.19 327.00 372.00 98 99 135.00 160.00 115.00 .36 1.53 914 80 70 600
ATNL 10047080046 9.19 327.00 372.00 98 99 135.00 160.00 115.00 .36 1.53 914 80 70 600
ATNL 10047080047 9.19 327.00 372.00 98 99 135.00 160.00 115.00 .36 1.53 914 80 70 600
ATNL 10047080048 9.19 327.00 372.00 98 99 135.00 160.00 115.00 .36 1.53 914 80 70 600
ATNL 10047080060 9.01 335.00 363.00 100 99 131.00 169.00 113.00 .34 1.51 841 80 70 600
ATNL 10047080061 9.01 335.00 363.00 100 99 131.00 169.00 113.00 .34 1.51 841 80 70 600
ATNL 10047080062 9.01 335.00 363.00 100 99 131.00 169.00 113.00 .34 1.51 841 80 70 600
ATNL 10047080063 9.01 335.00 363.00 100 99 131.00 169.00 113.00 .34 1.51 841 80 70 600
ATNL 10047080064 9.01 335.00 363.00 100 99 131.00 169.00 113.00 .34 1.51 841 80 70 600
ATNL 10047080072 8.56 308.00 349.00 98 99 156.00 129.00 139.00 .40 1.87 841 80 70 600
ATNL 10047080073 8.70 305.00 326.00 98 101 133.00 169.00 106.00 31 1.42 841 80 70 600
ATNL 10047080074 8.70 305.00 326.00 98 101 133.00 169.00 106.00 31 1.42 841 80 70 600
ATNL 10047080075 8.70 305.00 326.00 98 101 133.00 169.00 106.00 31 1.42 841 80 70 600
ATNL 10047080076 8.70 305.00 326.00 98 101 133.00 169.00 106.00 31 1.42 841 80 70 600
ATNL 10047080077 8.70 305.00 326.00 98 101 133.00 169.00 106.00 31 1.42 841 80 70 600
ATNL 10047080092 9.69 302.00 366.00 100 99 154.00 173.00 98.00 .30 1.32 841 80 70 600
min 8.56 302.00 326.00 98.00 99.00 131.00 129.00 98.00 .30 1.32 841.00 80.00 70.00 19rolls
> Yoy 0
A R 200 200 80 80 0.25 320 80 70 Spec Values CE-1-013A
Mark Lockliear, Lal
Mark Lockliear at TRI Environmental Laboratory on similar
Date: 6/2/2020 weight products with the same raw material

components per ASTM D-4355

8 0z non-woven geotextile
Review GAI (kif) 6/17/2020

Accepted

1of1
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| Geotextile Quality Certification |

OA #/ PROJECT: 7821 this table is for the 16 oz
Customer: AEP JOHN AMOS non-woven geotextile
Destination: WINFIELD WV
Item Code/Description AGRUTEX 161
DATE: 6/2/2020
ASTM D5261 D4632 D4533 D4491| D4491 | D4491 | D6241 | D475 | D4355
Average Average Average Apparent | UV Resist %
) Average Grab Average Grab i ) Average Trap Water Flow . - Average CBR . )
Method Average Weight _ i Elongation] Elongation TRAP Tear Permeability | Permttivity Opening | Retained @ || Roll Length
Tensile(MD) Tensile(CD) Tear (MD) Rate Puncture |
(MD) (CD) (CD) Size 500 hrs
Units oz / yd? Lbs Lbs % % Lbs Lbs gpm/ ft? cm/sec sec -1 Units: Lbs | SIEVE * % ret. FT
ATNL10039970133 17.36 540.00 712.00 86 71 57.00 31 .76 1693 100 70 120
ATNL 10051520002 16.78 528.00 743.00 111 112 209.00 295.00 70.00 .37 .94 1519 100 70 300
ATNL 10051520003 16.78 528.00 743.00 111 112 209.00 295.00 70.00 37 94 1519 100 7( 300
ATNL 10051520005 16.78 528.00 743.00 111 112 209.00 295.00 70.00 37 .94 1519 100 7( 300
ATNL 10051520006 16.78 528.00 743.00 111 112 209.00 295.00 70.00 .37 .94 1519 100 7l 300
ATNL 10051520008 16.78 528.00 743.00 111 112 209.00 295.00 70.00 37 94 1519 100 7 300
ATNL 10051520009 16.78 528.00 743.00 111 112 209.00 295.00 70.00 37 .94 1519 100 7( 300
ATNL 10051520011 16.78 528.00 743.00 111 112 209.00 295.00 70.00 .37 .94 1519 100 7( 300
ATNL 10051520012 17.36 540.00 729.00 115 120 188.00 253.00 63.00 .36 .85 1519 100 7( 300
ATNL10051520013 17.36 540.00 729.00 115 120 188.00 253.00 63.00 .36 .85 1519 100 7C 300
ATNL 10051520014 17.36 540.00 729.00 115 120 188.00 253.00 63.00 .36 .85 1519 100 70 300
ATNL 10051520045 17.12 528.00 753.00 115 110 186.00 290.00 64.00 .35 .86 1519 100 70 300
ATNL 10051770001 16.79 409.00 546.00 125 120 168.00 255.00 76.00 .40 1.03 1264 100 70 300
ATNL 10051770002 16.79 409.00 546.00 125 120 168.00 255.00 76.00 .40 1.03 1264 100 70 300
ATNL 10051770003 16.79 409.00 546.00 125 120 168.00 255.00 76.00 40 1.03 1264 100 70 300
ATNL 10051770004 16.79 409.00 546.00 125 120 168.00 255.00 76.00 .40 1.03 1264 100 70 300
ATNL 10051770005 16.79 409.00 546.00 125 120 168.00 255.00 76.00 .40 1.03 1264 100 70 300
ATNL 10051770006 16.79 409.00 546.00 125 120 168.00 255.00 76.00 40 1.03 1264 100 70 300
ATNL 10051770007 16.79 409.00 546.00 125 120 168.00 255.00 76.00 .40 1.03 1264 100 70 300
ATNL 10051770008 16.79 409.00 546.00 125 120 168.00 255.00 76.00 .40 1.03 1264 100 70 300
ATNL 10051770009 16.79 409.00 546.00 125 120 168.00 255.00 76.00 40 1.03 1264 100 70 300
ATNL 10051770010 16.79 409.00 546.00 125 120 168.00 255.00 76.00 .40 1.03 1264 100 70 300
ATNL10051770011 17.04 470.00 712.00 123 122 186.00 311.00 54.00 .32 .73 1264 100 70 300
ATNL 10051770012 17.04 470.00 712.00 123 122 186.00 311.00 54.00 .32 73 1264 100 70 300
ATNL10051770013 17.04 470.00 712.00 123 122 186.00 311.00 54.00 .32 .73 1264 100 70 184
ATNL 10055730057 16.84 542.00 751.00 112 102 195.00 275.00 58.00 .33 .78 1668 100 70 300
ATNL 10055730058 16.84 542.00 751.00 112 102 195.00 275.00 58.00 33 .78 1668 100 70 300
ATNL 10054700080 17.51 521.00 777.00 119 110 169.00 324.00 58.00 37 .78 1603 100 70 300
min 16.78 409.00 546.00 86.00 71.00 168.00 253.00 54.00 31 .73 1264.00 | 100.00 70.00 |28ROLLS
Mok Lok iorrr 16 370 370 145 145 900 70 Spec Values CE-1-013A
Mark Lockliear, L.
Mark Lockliear at TRI Environmental Laboratory on similar

16 0z non-woven geotextile

Date: 6/2/2020 weight products with the same raw material

ReV|eW GAI (klf) 6/17/2020 components per ASTM D-4355
Accepted 10t 1
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total for order

HALLATON AEP John Amos-Plateau Pond Liner, Winfield, WV SO 00007821 (9m)

’ \ AEP John Amos - Plateau Pond Liner SO#: 00007821
Hallaton C/O RB Jergens
@lglr' (= 143-325 Bills Creek Road
Winfield, WV 25213
FG-LDMSDS040BBBEG 9 rolls @ 750 155,250 ft.2 6449
English
Roll # Width Length Area Item Count Weight Resin Lot # MQC
[ [ ® [ w2 | lbs. ]
GTC0051960037 23 750 17,250 FG-LDMSDS040BBBEG 1 3880 DKN811200 6449
GTC0053230004 23 750 17,250 FG-LDMSDS040BBBEG 2 3700 DKN811180 6449
GTF0046500021 23 750 17,250 FG-LDMSDS040BBBEG 3 3678 DKM810600 6449
GTF0046500022 23 750 17,250 FG-LDMSDS040BBBEG 4 3672 DKM810600 6449
GTF0046500023 23 750 17,250 FG-LDMSDS040BBBEG 5 3650 DKM810600 6449
GTF0046500024 23 750 17,250 FG-LDMSDS040BBBEG 6 3640 DKM810600 6449
GTF0046500025 23 750 17,250 FG-LDMSDS040BBBEG 7 3684 DKM810600 6449
GTF0046500026 23 750 17,250 FG-LDMSDS040BBBEG 8 3650 DKM810620 6449
GTF0046500027 23 750 17,250 FG-LDMSDS040BBBEG 9 3690 DKM810620 6449
155,250

Page 1



SO#: 00007821 MQCH#: 6449
AEP John Amos - Plateau Pond Liner Liner Type: 40LL microspike
Hallaton C/O RB Jergens Iltem: FG-LDMSDS040BBBEG
143-325 Bills Creek Road Current # of Rolls: 9
—— - Winfield, WV 25213 Roll Count: 1-9 (all)
Maria Coffey-Manager Report Date: 6/3/2020 ENGLISH
Quality Control eparimznt ASTM ASTM ASTM | ASTM | ASTM | ASTM | ASTM ASTM
D5994 (Modified) D7466 D3895 D792 D1238 | D4218 | D5596 ASTM D6693 ASTM D1004 D4833
o a
= = x g g é E g a g § qé @
(English) Thickness (English) | & g S > ) g 2 < < =3 = < c 8 £
° =1 - ] S = S o < X x 3 3 @ [
= s} = ° © = ] < m 9] © [ c c 7
> () k=) S 15} = x B ® ® o o 5] 5] o] s
€ #* £ ) pict 3 [5} = o @ = = @ 2
= = = 2 * n © = < o = o a 2 ©
3 S g = = B g = TS o c o & ® ® 2 @ 2 S
© & E gz B s | 2|18 |s|¢2 @ © el eg|c|c|E| ¢
£ S © s = = = = = e 5
3 2 ] Min. | Max. | Ave. < @ E 8 2 2 Z Z 3 o z
2 et < o ki e - e
ft ft ft2 | mils | mis | miis | mis | mis | 1bs min | gicc | 930 [ o | &in i si i si | % % | mbs. | bs. | 1bs
) ) ) ) g min. ° Cat. 1) pp p pp P ° ° )
M'”'(megmcif)suns 37 | 42 | a0 | 27 | 28 | 3640 163 [0930] 032 | 23 | 10 | 141 | 3307 | 125 | 3003 | 412 | 555 | 34 | 33 | s8
1 | GTC0051960037 23 750 (17,250 37 | 42 | 40 | 29 | 32 | 3880 | DKN811200 | 163 [ 0932 032 | 23 | 10 | 144 | 3564 | 135 | 3337 | 473 | 567 | 39 | 39 | 93 | 3/30/2020
2 | GTC0053230004 | 23 750 [17,250| 39 | 43 | 41 | 32 | 32 | 3700 | DKN811180 | 165 |0.934| 038 | 23 | 10 | 148 | 3666 | 149 | 3666 | 418 | 591 | 34 | 33 | 92 | 4/4/2020
3 | GTF0046500021 23 750 [17,250| 39 | 43 | 42 | 28 | 30 | 3678 | DkmM810600 | 186 [0.930| 037 | 24 | 10 | 141 | 3307 | 125 | 3093 | 412 | 555 | 37 | 35 | 88 | 12/11/2019
4 | GTF0046500022 23 750 [17,250| 40 | 44 | 42 28 | 31 | 3672 | DKM810600 | 186 | 0.930| 0.37 | 2.5 | 10 | 141 | 3307 | 125 | 3093 | 412 | 555 | 37 | 35 | 88 | 12/11/2019
5 | GTF0046500023 23 750 (17,250 40 | 43 | 42 | 29 | 30 | 3650 | DKmM810600 | 186 [0.930 | 037 | 25 | 10 | 141 | 3307 | 125 | 3093 | 412 | 555 | 37 | 35 | 88 | 12/11/2019
6 | GTF0046500024 23 750 [17,250| 39 | 43 | 41 27 | 28 | 3640 | DKM810600 | 186 | 0.930| 0.37 | 2.7 | 10 | 148 | 3667 | 139 | 3396 | 479 | 587 | 37 | 35 | 88 | 12/11/2019
7 | GTF0046500025 23 750 (17,250 38 | 42 | 41 | 31 | 31 | 3684 | DKM810600 | 186 [0.930| 037 | 27 | 10 | 148 | 3667 | 139 | 3396 | 479 | 587 | 37 | 35 | 88 | 12/11/2019
8 | GTF0046500026 23 750 [17,250| 39 | 44 | 41 29 | 32 | 3650 | DKM810620 | 195 | 0.935| 0.36 | 2.5 | 10 | 148 | 3667 | 139 | 3396 | 479 | 587 | 37 | 35 | 88 | 12/11/2019
9 | GTF0046500027 23 750 (17,250 39 | 43 | 41 | 29 | 31 | 3690 | DKM810620 | 195 [0.935| 036 | 25 | 10 | 148 | 3667 | 139 | 3396 | 479 | 587 | 37 | 35 | 88 | 12/12/2019
Specified values per Spec 36 16 100 0.939 <1.0 2-3 Catl,2 60 60 250 250 22 22 44

40 mil LLDPE Microspike
Review GAI (kif) 6/17/2020

Accepted
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L ——— CoA Date: 12/28/2019
CPChem

Certificate of Analysis

Shipped To: AGRU AMERI CA | NC. MJLLI NS Delivery #: 80107417
171 H ghway 905 PO #: 16851
CONVAY SC 29526-6801 Weight: 188700.000 LB
USA Ship Date: 12/28/2019
Package: BULK
Recipient: PALMER Mode:  Hopper Car
Fax: Car#: CHVX890156

Seal No: 191058

Product:
MARLEX 7104 POLYETHYLENE in Bulk

Lot Number: DKN811200

Property Test Method Value Unit
Melt Index ASTM D1238 032 <1.0 g/10min
Density D1505 0919 <0.926 g/cm3

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith.

O G
T. KEVIN AYRES

QUALITY ASSURANCE SUPERINTENDENT

For CoA questions contact Shannon Blacknall at +1-832-813-4807

LLDPE resin

Review GAI (kif) 6/17/2020
Accepted

Pagelof 1
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L ——— CoA Date: 12/28/2019
CPChem

Certificate of Analysis

Shipped To: AGRU AMERI CA | NC. MJLLI NS Delivery #: 80107416
171 H ghway 905 PO #: 16851
CONVAY SC 29526-6801 Weight: 186650.000 LB
USA Ship Date: 12/28/2019
Package: BULK
Recipient: PALMER Mode:  Hopper Car
Fax: Car#: CHVX898161

Seal No: 190955

Product:
MARLEX 7104 POLYETHYLENE in Bulk

Lot Number: DKN811180

Property Test Method Value Unit
Melt Index ASTM D1238 035 <10 9/10min
Density D1505 0.920 < (0.926 g/cm3

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith.

O G
T. KEVIN AYRES

QUALITY ASSURANCE SUPERINTENDENT

For CoA questions contact Shannon Blacknall at +1-832-813-4807

LLDPE resin
Review GAI (kIf) 6/17/2020

Accepted
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L ——— CoA Date: 11/17/2019
CPChem

Certificate of Analysis

Shipped To: AGRU AMERI CA | NC. MJLLI NS Delivery #: 80082433
171 H ghway 905 PO #: 16755
CONVAY SC 29526-6801 Weight: 188750.000 LB
USA Ship Date: 11/17/2019
Package: BULK
Recipient: PALMER Mode:  Hopper Car
Fax: Car#: CPCX805127

Seal No: 125700

Product:
MARLEX 7104 POLYETHYLENE in Bulk

Lot Number: DKM810600

Property Test Method Value Unit
Melt Index ASTM D1238 037 <1.0 9/10min
Density D1505 0918 < (0.926 g/lcm3

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith.

e G
T. KEVIN AYRES

QUALITY ASSURANCE SUPERINTENDENT

For CoA questions contact Shannon Blacknall at +1-832-813-4807

LLDPE resin

Review GAI (kIf) 6/17/2020
Accepted

Pagelof 1
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L ——— CoA Date: 11/17/2019
CPChem

Certificate of Analysis

Shipped To: AGRU AMERI CA | NC. MJLLI NS Delivery #: 80082432
171 H ghway 905 PO #: 16755
CONVAY SC 29526-6801 Weight: 188950.000 LB
USA Ship Date: 11/17/2019
Package: BULK
Recipient: PALMER Mode:  Hopper Car
Fax: Car#: CPCX814288

Seal No: 125704

Product:
MARLEX 7104 POLYETHYLENE in Bulk

Lot Number: DKM810620

Property Test Method Value Unit
Melt Index ASTM D1238 03 <1.0 g/10min
Density D1505 0918 < 0.926 g/lcm3

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith.

O G
T. KEVIN AYRES

QUALITY ASSURANCE SUPERINTENDENT

For CoA questions contact Shannon Blacknall at +1-832-813-4807

LLDPE resin
Review GAI (kif) 6/17/2020

Accepted

Pagelof 1
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— 7 ’
Chevron Vergil H. Rhodes, PE, CPIasT - Tech Svc & App Dev Engineer, Geomembranes

@ @ Highways 60 & 123, Bartlesville Research and Technology Center, Room 103 PTC
' 'Ps Bartlesville, OK 74003
14

Chemical Company m1918-977-4229 morhodevh@cpchem.com moFax: 918-977-7599 m www.cpchem.com

September 9, 2019
Filename: Agru Oven and QUV Exposure for HP-OIT Testing_2019_090919.pdf

Nathan lvy - Corporate Quality Control/Technical Manager
Agru America, Inc.

800 Rockmead #122

Kingwood, TX 77339

281-358-4741

his testing is not for the project geomembranes -
his testing occurred well before the resin testing
Nov-Dec 2019),much less the geomembrane

sheet testing (Dec 2019 & Jan 2020)

Dear Mr. lvy:

Please recall your request for testing of oven-exposed and UV-exposed geomembrane samples produced
primarily from Marlex® 7104 LLDPE and Marlex® K307 MDPE. Agru blended other components with
each of these polyethylenes to produce the geomembrane samples for testing. Textured geomembrane
samples have been received from Agru, and test specimens were taken from the smooth border of the
samples. Test results are reported below. The samples were tested for HP-OIT in their as-received
condition and were also tested after oven and UV exposures of 90 days and 1600 hours of irradiance,
respectively, in accordance with GRI-GM13 and GRI-GM17 requirements.

The following geomembrane sheet samples were received from Agrthin April 2019 and were reported to
be primarily composed of each of the Chevron Phillips Chemical Company irthe description
below:

e K307 Lot # HIM810770, Agru Roll # GTF0029510004,

e 7104 Lot # CJE81170Q, Agru Roll # GTA0031290012, black sheet, textured, nominal 0.050” thick.

The exposure and testing conditions along with the corresponding test results are tabulated on the next
page. GM-13 and GM-17 require a minimum % HP-OIT retention after a 90-day oven exposure and after
a 1600-hour UV irradiance exposure. These test results indicate the GM-13 and GM-17 minimum % HP-
OIT retentions were exceeded by the Agru-supplied K307 and 7104 sheet samples, respectively.

If you have any questions, please feel free to contact me (contact information given above).

Sincerely,

Vergil Rhodes
Polyethylene Technical Service and Applications Development, Geomembrane

NOTICES

Technical Information - By using any Technical Information contained herein, Recipient agrees that said Technical Information is given by CPChem for
convenience only, without any warranty or guarantee of any kind, and is accepted and used at your sole risk. Recipients are encouraged to verify independently
any such information to their reasonable satisfaction. As used in this paragraph, "Technical Information" includes any technical advice, recommendations,
testing, or analysis, including, without limitation, information as it may relate to the selection of a product for a specific use and application.
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Page 2
Filename: Agru Oven and QUV Exposure for HP-OIT Testing_2019_090919.pdf

The following oven aging and UV exposure test methods were conducted in accordance with the GRI-GM13 (HDPE) and GRI-GM17 (LLDPE)
requirements:

Test Name | Exposure Conditions Test Method
Oven Aging | 90 days in an oven at 85 °C ASTM D5721
uv 1600 UV irradiance hours. Cycle: 20 hours UVA-340 at 75 °C followed by 4 hours | ASTM D7238
Exposure dark with condensation at 60 °C. Irradiance was 0.78 W/m? at wavelength 340 nm.

Note: This implies a total UV chamber residence time of 1920 hours, e.g., 1600 hours of irradiance

and 320 hours of dark/condensation.
HP-OIT 150 °C in an oxygen atmosphere at 500 psi ASTM D5885

Oven Aging Results:

Sample Initial HP-OIT after % HP-OIT | GRI-GM13 and GRI-GM17
HP-OIT | 90 days of oven | Retained after minimum % HP-OIT
(min) aging. 90 days of oven | requirements after 90 days
(min) aging. of oven aging.

K307 Lot # HIM810770, 1303 1130 86.7% GRI-GM13:
Agru Roll # % HP-OIT: 80% minimum
GTF0029510004, black
sheet, textured, nominal
0.060” thick
7104 Lot #CFJ810540, 904 838 92.6% GRI-GM17: results meet specs, but not
Agru Roll #G15B434055, % HP-OIT: 60% minimum for the project rolls
black sheet, smooth,
nominal 0.040” thick

Continued on Page 3 - - -

NOTICES

Technical Information - By using any Technical Information contained herein, Recipient agrees that said Technical Information is given by CPChem for convenience only, without any warranty or guarantee of any kind, and is
accepted and used at your sole risk. Recipients are encouraged to verify independently any such information to their reasonable satisfaction. As used in this paragraph, "Technical Information" includes any technical advice,

recommendations, testing, or analysis, including, without limitation, information as it may relate to the selection of a product for a specific use and application.
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UV Aging Results:

Page 3

Filename: Agru Oven and QUV Exposure for HP-OIT Testing_2019_090919.pdf

Sample Initial HP-OIT after % HP-OIT | GRI-GM13 and GRI-GM17
HP-OIT | 1600 hrs of UV | Retained after minimum % HP-OIT
(min) exposure. 1600 hrs of UV requirements after 1600
(min) exposure. hours of UV exposure.
K307 Lot # HIM810770, 1310 1025 78.2% GRI-GM13:
Agru Roll # % HP-OIT: 50% minimum
GTF0029510004, black
sheet, textured, nominal
0.060” thick
7104 Lot #CFJ810540, Agru 919 650 70.7% GRI-GM17:

Roll #G15B434055, black
sheet, smooth, nominal

0.040” thick

% HP-OIT: 35% minimum

Notes:

results meet specs, but not

for the project rolls

e 1600 hours of UV exposure in accordance with ASTM D7238 implies a total UV chamber residence time of 1920 hours, e.g., 1600 hours of
irradiance and 320 hours of darkness with condensation.

e Sheet samples were aged with the shiny side of the sheet facing the UV bulbs.

NOTICES

Technical Information - By using any Technical Information contained herein, Recipient agrees that said Technical Information is given by CPChem for convenience only, without any warranty or guarantee of any kind, and is
accepted and used at your sole risk. Recipients are encouraged to verify independently any such information to their reasonable satisfaction. As used in this paragraph, "Technical Information" includes any technical advice,
recommendations, testing, or analysis, including, without limitation, information as it may relate to the selection of a product for a specific use and application.
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TRI/ Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Agru America

Material: 40 mil. Microspike LLDPE Geomembrane Resin: Chevron Marlex 7104 LLDPE
Roll Number: 303112-13 Resin Lot #: CCN811900
TRI Log #: E2375-24-04

STD.

PARAMETER TEST REPLICATE NUMBER MEAN DEV.
1 2 3 4 5 6 7 8 9 10

2% Secant Modulus (ASTM D 5323)
MD 2% Secant Modulus (psi) 34530 33311 37457 36861 40240 36480 2696
MD 2% Secant Modulus (Ib/in) 1744 1782 1794 1773 1887 1796 54
TD 2% Secant Modulus (psi) 44698 44751 47500 37885 49374 44842 4360
TD 2% Secant Modulus (Ib/in) 2007 2099 2109 1769 2355 2068 211
MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

results not for the project rolls

page 2 of 2
GeosyntheticTesting.com
9063 Bee Caves Road / Austin, TX 78733 /512 263 2101 / fax: 512 263 2558
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS

TRI Client: Agru America
Project:GRI GM17 compliance 2010

Material: AGRU 40 mil Microspike LLDPE Geomembrane
Roll #: 319110.10 (Chevron 7104 LLDPE resin lot CAA810800)
TRI Log #: E2341-52-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.
1 2 3 4 5 6 7 10
Multi-axial Tensile (ASTM D 5617)
Test Method A: Centerpoint Deflection Versus Pressure
Thickness (mils) 43 43 40 2
Maximum Stress (psi) 1765 1558 1643 1655 104
% Elongation @ Rupture (%) 769 76.3 81.6 78.3 2.9 30 min
Failure Description H-CAT MDT MDT

N-EF  N-EF  N-EF

MDT A tear in the machine direction.
TDT A tear in the transverse direction.
H Circular or elliptical hole in the specimen.

H-CAT Circular or elliptical hole in an area where the material has significantly necked down
or thinned. The large thinned area resembles a pupil of a cat eye.
N-EF No edge failure

MD Machine Direction TD Transverse Direction NA Not Available

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



September 8, 2022
Project C130109.24.005 and .006

ATTACHMENT 3
PLATEAU POND LINING:

DAILY WORK PROGRESS REPORTS

gaiconsultants.com



GAI Consultants, Inc.

500 Lee Street East, Suite 700 QAQC.l PAGE 1 OF 2

Charleston, WV 25301
(304) 926-8100
(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

DATE: PROJECT NO.: REPORT NO.:
07/15/2020 C130109.10 2020-001
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
60LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 7:00 a.m. DEPART  8:00 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ Hallaton Environmental Linings
WEATHER
AM:  78°F, Sunny PM:  92°F, Sunny
MANPOWER
PRIV SUPER'S | 1 | FOREMAN | 2 | OPERATORS | 9 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:
THE FOLLOWING WAS NOTED:
- Jergens finished constructing the anchor trench, leaving an area for buggy access to the pond.
- Jergens finished shaping and rolling the subgrade.
- Hallaton deployed the cushion layer geotextile on the prepared subgrade. The seams were heat fused
together. All that remains for the cushion layer to be complete is detail work.

CQA REPRESENTATIVE:

Joe Rose.

July 15, 2020 ® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

Plateau Pond: ergen wrking on Spillway Grade
Elevation. 20200715

<~9i ' e B B e
Plateau Pond: Hallaton deploying 16 oz/sy
Geotextile on the Forebay Berm. 20200715

Plateau Pond: Cushion Layer Geotextile deployed
on the Pond Subgrade.

July 15, 2020

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 2

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC.1 PAGE 1 OF 2
(304) 926-8100
304) 926-8180 (FAX
(309 (FA% DAILY PROGRESS REPORT
DATE: PROJECT NO.: REPORT NO.:
07/16/2020 C130109.10 2020-002
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:00 a.m. DEPART  7:30 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ Hallaton Environmental Linings
WEATHER
AM:  75°F, Cloudy PM:  92°F, Partly cloudy
MANPOWER
PRIV SUPER'S | 1 | FOREMAN OPERATORS | 10 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

- Hallaton finished detailing the cushion layer geotextile.
- Hallaton deployed 7 rolls of LLDPE geomembrane, covering the forebay and majority of the main pond area.
- Hallaton seamed the panels together.

CQA REPRESENTATIVE:

Joe Rose.

July 16, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

Plateau Pond: Hallaton deploying the Liner
20200716

Plateau Pond: View of Liner Progress Mid-Day
20200716

Plateau Pond: Liner deployed on 7/16.
Picture taken the morning of 7/17.

July 16, 2020

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 2

® gaiconsultants

transforming ideas Into reality



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC.1 PAGE 1 OF 2
(304) 926-8100
304) 926-8180 (FAX
(309 (FA% DAILY PROGRESS REPORT
DATE: PROJECT NO.: REPORT NO.:
07/17/2020 C130109.10 2020-003
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:00 a.m. DEPART  8:30 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ Hallaton Environmental Linings
WEATHER
AM:  75°F, rain showers PM:  94°F, Sunny
MANPOWER
PRIV SUPER'S | 1 | FOREMAN OPERATORS | 10 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

area was lined.

- Hallaton finished deploying the liner
- Hallaton performed air testing and repairs on the liner.
- Hallaton constructed the culvert pipe penetration seal in the forebay area.

- Jergens pumped water out of the forebay and main pond area.

- Due to the rain showers some water did come in contact with the subgrade near the riser pipe area. The
water was pumped out, and the area allowed to dry as best as possible throughout the day. This was an area
that has a seep and it was decided by all parties that the seep would not allow the area to fully dry, thus the

CQA REPRESENTATIVE:

Joe Rose.

July 17, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

Plateau Pond: aIIaton Air Testing a Seam.
20200717

Plateau Pond: Liner deployed at the end of the
Day. 20200716

O
P

Plateau Pond: Culvert Pipe Penetration Seal.
20190717

July 17, 2020

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 2

® gaiconsultants

transforming ideas Into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:
07/18/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-004

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 7:00 a.m. DEPART  7:30 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ Hallaton Environmental Linings

WEATHER

AM:  75°F, Sunny PM:  94°F, Sunny
MANPOWER
PRIV SUPER'S | 2 | FOREMAN OPERATORS | 13 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

- Jergens deployed 3 panels of the revetment mattress in the forebay area

- Hallaton finished detail work, air testing seams, and repairs on the liner.

- Hallaton deployed all the protective layer geotextile on the project.

- Hallaton removed the valve in the bowl area of Sequence 4, placed a patch and air tested the patch.

CQA REPRESENTATIVE:

Joe Rose.

July 18, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

Plateau Pond: Revetment Mattress deployed.
20200718

—

Yoy

Plateau Pond: Vacuum ox Testing a epair.
20200718

Sequence 4: Valve Removed and Repair Completed.

20200718

July 18, 2020

QAQC.1

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 2

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:
07/20/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-005

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 7:00 a.m. DEPART  4:15 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ Hallaton Environmental Linings

WEATHER

AM:  75°F, Sunny PM:  95°F, Thunderstorms
MANPOWER
PRIV SUPER'S | 1 | FOREMAN | 2 | OPERATORS | 6 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

- AEP made the decision to extend the protective layer of 16 0z/sy geotextile up to the anchor trench. This will
cover all of the previously exposed LLDPE geomembrane. The protective stone layer will also extend to the
top of the slope to provide an extra layer of protection.

- Jergens worked on backfilling and compacting the anchor trench.

- Jergens deployed the protective layer of geotextile in the main pond area.

- Jergens performed housekeeping on the jobsite.

At approx. 4:00 pm work was stopped for the day due to lightning and approaching storms.

CQA REPRESENTATIVE:

Joe Rose.

July 20, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC.1
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

PHOTOS

Plateau Pon: Protctive Layr of Geotextile
extended to the Anchor Trench. 20200720

-~ ° K¢ . ’\. ;
Plateau Pond: Protective Geotextile progress for
the day. 20200720

July 20, 2020

PAGE 2 OF 2

® gaiconsultants

transforming ideas Iinto reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:
07/21/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-006

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 7:00 a.m. DEPART  5:15 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ

WEATHER

AM:  74°F, Sunny PM:  93°F, Sunny
MANPOWER
PRIV SUPER'S | 1 | FOREMAN | 2 | OPERATORS | 4 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

- Jergens continued backfilling and compacting the anchor trench.

- Jergens deployed the revetment mattress fabric in the forebay area. The mattress will be trimmed to fit according
to the design drawings.

- Jergens continued placing the 16 oz/sy protective geotextile.

CQA REPRESENTATIVE:

Joe Rose.

July 21, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC' 1
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

PHOTOS

. -
Plateau Pond: Revetment Mattress deployed in
the forebay area. 20200721

Plateau Pond: Protective Geotextile progress in
the Main Pond Area. 20200721

July 21, 2020

PAGE 2 OF 2

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC.1 PAGE 1 OF 2
(304) 926-8100
304) 926-8180 (FAX
309 (FAX) DAILY PROGRESS REPORT

DATE: PROJECT NO.: REPORT NO.:

07/22/2020 C130109.10 2020-007

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  4:45 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ
WEATHER
AM:  70°F, Mostly Cloudy PM:  91°F, Mostly Cloudy

MANPOWER

PRIV SUPER'S | 1 | FOREMAN | 2 | OPERATORS | 6 | LABORERS OTHER:  Ed Sobonya

OTHER

CONTRACTORS:

THE FOLLOWING WAS NOTED:

- Jergens finished placing the protective layer of geotextile.
- Jergens began filling the revetment mattress with grout.

CQA REPRESENTATIVE:

Joe Rose.

July 22, 2020

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC' 1
(304) 926-8100

(3049) 926-8180 (FAX) DAILY PROGRESS REPORT

e PO ’

PHOTOS

Plateau Pond: Filling the Revetment Mattress in
the Forebay Area. 20200722

= i I S —
Plateau Pond: End of Day Revetment Mattress
Progress in the Forebay Area. 20200722

July 22, 2020

PAGE 2 OF 2

® gaiconsultants

transforming ideas Into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:
07/23/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-008

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  1:00 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ

WEATHER

AM:  70°F, Mostly Cloudy PM:  91°F, Showers
MANPOWER
PRIV SUPER'S | 1 | FOREMAN | 2 | OPERATORS | 6 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

Due to the previous night rain showers no work was completed on the revetment mattress. Water was
pumped from the forebay into the main pond area. A significant amount of water was found to be under the
geomembrane. The exact source of this water is unknown at this time.

CQA REPRESENTATIVE:

Joe Rose.

July 23, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC'l PAGE 2 OF 2
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT
PHOTOS

Plateau Pond: Water under the Geomembrane
20200723

g,
Plateau Pond: Trying to Depict the Depth of Water
Under the Geomembrane. 20200723

July 23, 2020 ® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:

07/24/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-009

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  5:25 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ

WEATHER

AM:  71°F, Mostly Cloudy PM:  87°F, Cloudy
MANPOWER
PRIV SUPER'S | 1 | FOREMAN | 2 | OPERATORS | 6 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

enough to allow.

- Jergens cut two holes in the LLDPE geomembrane to drain the water trapped beneath. Hallaton was notified and
will be on site as soon as a crew is available to patch the holes.

- Jergens finished pouring the grout in the revetment mattress.

- Jergens continued backfilling the anchor trench in areas where the revetment mattress was placed and cured

CQA REPRESENTATIVE:

Joe Rose.

July 24, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

Plateau Pond: Drainage Hole in LLDPE.
20200724

Plateau Pnd:Reetmet aress and Anchor
Trench. 20200724

Plateau Pond: Revetment Mattress pouring
Complete. 20200724

July 24, 2020

QAQC.1

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 2

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:

07/27/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-010

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  5:10 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ

WEATHER

AM:  70°F, Mostly Cloudy PM:  88°F, Cloudy
MANPOWER
PRIV SUPER'S | 1 | FOREMAN | 3 | OPERATORS | 6 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

- Jergens placed the geotextile for the structural fill layer for construction of the access road on the main pond area.
- Jergens placed stone on the backfilled anchor trench to widen the main access road.
- Jergens performed clean up in the North Valley Pond area.

CQA REPRESENTATIVE:

Joe Rose.

July 27, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC'l PAGE 2 OF 2
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

PHOTOS

Plateau Pond: Placing Stone on Backfilled Anchor
Trench to Widen the Road. 20200727

Plateau Pond: Placing Stone on Backfilled Anchor
Trench to Widen the Road. 20200727

July 27, 2020 ® gaiconsultants

transforming ideas Into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC.1 PAGE 1 OF 2
(304) 926-8100
304) 926-8180 (FAX
309 (FAX) DAILY PROGRESS REPORT
DATE: PROJECT NO.: REPORT NO.:
07/28/2020 C130109.10 2020-011
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  1:00 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ
WEATHER
AM:  72°F, Mostly Cloudy PM:  86°F, Partly cloudy, Lt. rain
MANPOWER
ER'M SUPER'S | 1 | FOREMAN | 3 | OPERATORS | 6 | LABORERS OTHER:
OTHER
CONTRACTORS:
THE FOLLOWING WAS NOTED:
- Jergens finished placing stone on the anchor trench to widen the road. A top layer or driving layer will be added at
a later date.
- Jergens pumped water from the forebay into the main pond area to prepare the drainage holes for repair.
Jergens stopped work at approximately 12:00 p.m. awaiting approval for an RFI regarding the use of crusher run
as structural fill material.

CQA REPRESENTATIVE:

Joe Rose.

July 28, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC'l PAGE 2 OF 2
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

PHOTOS

Plateau Pond: Stone placed on the Anchor Trench
to Widen the Road. 20200728

July 28, 2020 ® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC'l PAGE 1 OF 3
(304) 926-8100
304) 926-8180 (FAX
(309 (FAX) DAILY PROGRESS REPORT
DATE: PROJECT NO.: REPORT NO.:
07/29/2020 C130109.10 2020-012
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  4:25 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ
WEATHER
AM:  70°F, Sunny PM:  91°F, Mostly Sunny
MANPOWER
ER'M SUPERS | 1 | FOREMAN | 3 | OPERATORS | 6 | LABORERS OTHER:
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

- Jergens placed an extra layer of 8 0z/sy geotextile on the main pond area access road.

- Jergens placed 16 inches of crusher run for the pond access road.

- Jergens placed the 6-inch-thick No. 2 stone layer along slope of the pond above the pond access road.
- Jergens continued to pump water in preparation of the repairs in the forebay area.

CQA REPRESENTATIVE:

Joe Rose.

July 29, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

Plateau Pond: Additional 8 oz/sy Geotextile
placed along the Access Road. 20200729

Plateau Pod: Close-up of the Crusher Run used
for the Pond Access Road. 20200729

Plateau Pond: PIaci‘ng N.ZSne on the Slope
of the Pond, and Crusher Run on the Access
Road. 20200729

July 29, 2020

QAQC.1

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 3

® gaiconsultants

transforming ideas Into reality



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC'l PAGE 3 OF 3
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

Plateau Pond: Daily Progress on the Access Road
and No. 2 Stone Pplacement. 20200729

July 29, 2020 ® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC.1 PAGE 1 OF 3
(304) 926-8100
304) 926-8180 (FAX
509 (FA% DAILY PROGRESS REPORT
DATE: PROJECT NO.: REPORT NO.:
07/30/2020 C130109.10 2020-013
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  4:25 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ Hallaton Environmental Linings
WEATHER
AM:  70°F, Sunny PM:  75°F, Thunderstorms
MANPOWER
PRIV SUPER'S | 2 | FOREMAN | 3 | OPERATORS | 8 | LABORERS OTHER:
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

tested.

- Hallaton extrusion welded the patches in the forebay area. After the repairs were made the were vacuum box

- Hallaton cut the “bubble” areas open in the bowl area of Sequence 4, drained the water, leistered patches to cut
areas, and air tested the patches.

- Hallaton placed the steel bands around the two inlet pipes in the forebay area. A picture of this will be in the next
work day’s report.

- Jergens placed geotextile and quickcrete over the repairs made in the forebay floor.

- Jergens placed the 14 inches of AASHTO No.1 stone on the pond access road

CQA REPRESENTATIVE:

Joe Rose.

July 30, 2020

® gaiconsultant

transforming

ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

(LN * Py g

Plateau Pond: PIacing No.1 Stone on the Pond

oL

Access Road in the Forebay Area. 20200730

Plateau Pond: Repair made on one of the Drainage
Holes in the Forebay Area. 20200730

Sequence 4 Bowl rea: One of the “Bubbles” Cut
and Draining. 20200730

July 30, 2020

QAQC.1

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 3

® gaiconsultants

transforming ideas into reaiity



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301 QAQC'l PAGE 3 OF 3
(304) 926-8100
304) 926-8180 (FAX
309 (FAX) DAILY PROGRESS REPORT
equence 4 Bowl Area: Liner Patchgd. o
20200730
A FCRS y
Sequence 4 Bowl Area: Patch being Air ILnced
20200730
Plateau Pond: Pumping Water into the Forebay.
20200730
July 30, 2020 ® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:
08/03/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-014

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 6:55 a.m. DEPART  5:05 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ Hallaton Environmental Linings

WEATHER

AM:  70°F, Sunny PM:  84°F, Cloudy
MANPOWER
PRIV SUPER'S FOREMAN OPERATORS | 2 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

- Jergens Hauled No.2 Stone to make a temporary access road along the bench around the main pond area. This
will be used to access areas above and below the bench in order to place the 6-inch thick protective layer.
- Jergens Hauled the No.1 stone to begin rebuilding of the berm between the main pond and the forebay.

- Two of the Three bubble areas on Sequence 4 have accrued a substantial amount of water. The Third area has a
small amount that could be contributed to the remnants between the subgrade and liner after the repair.

CQA REPRESENTATIVE:

Joe Rose.

August 3, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC'l
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

PHOTOS

Sequence 4 Bowl Area: One of the Bubble Areas
that Accrued Water. 20200803

Plateau Pond: Temporary Access Road along the
Bench of the Main Pond Area. 20200803

- uﬂr’i* o) \
Plateau Pond: Bands placed on the inlet pipes.
20200803

August 3, 2020

PAGE 2 OF 2

® gaiconsultants

transforming ideas Into reality



GAI Consultants, Inc.

500 Lee Street , Suite 700
Charleston, WV 25301
(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE: PROJECT NO.: REPORT NO.:
08/04/2020 C130109.10 2020-015
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  5:05 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ
WEATHER
AM:  66°F, Sunny PM:  84°F, Sunny
MANPOWER
PRIV SUPER'S FOREMAN OPERATORS | 2 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:
THE FOLLOWING WAS NOTED:
- Jergens continued placing the No.2 stone along the bench in the main pond area.
- Jergens continued placing the No.1 stone to rebuild the berm between the forebay and main pond area.
- Jergens pumped water out of the main pond area in preparation of placing the protective layer of No.2 stone.

CQA REPRESENTATIVE:

Joe Rose.

August 4, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street, Suite 700
Charleston, WV 25301 QAQC'l PAGE 2 OF 2
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

PHOTOS

Plateau Pond: No.1 Stone placed on Ae ‘
between Forebay and Main Pond Area. 20200804

Plateau Pond: Main Pond Area umped in
Preparation of Protective Stone Layer. 20200804

=

] 3) bk « S
lateau Pond: No.2 Stone being placed on Bench
as Temporary Access Road. 20200804

August 4, 2020 ® gaiconsultants

transforming ideas Into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:
08/05/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-016

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  5:00 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ

WEATHER

AM:  66°F, Sunny PM:  86°F, Sunny
MANPOWER
PRIV SUPER'S FOREMAN | 3 | OPERATORS | 2 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

the bench.

- C. Straley of GAI on site in afternoon.

- Jergens continued placing the No.2 stone in the main pond area.
- Jergens spread the stone from the temporary access road in the main pond area to the slopes above and below

CQA REPRESENTATIVE:

Joe Rose.

August 5, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC' 1
(304) 926-8100

(3049) 926-8180 (FAX) DAILY PROGRESS REPORT

PHOTOS

DA A R e S AT
Plateau Pond: No. 2 Stone Spread on the Slopes
of the Main Pond Area. 20200805

o

Plateau Pond: Temporary Acces Road o each
Main Pond Area. 20200805

August 5, 2020

PAGE 2 OF 2

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE: PROJECT NO.: REPORT NO.:
08/06/2020 C130109.10 2020-017
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  4:30 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ
WEATHER
AM:  66°F, Sunny PM:  86°F, Sunny
MANPOWER
PRIV SUPER'S FOREMAN | 3 | OPERATORS | 2 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:
THE FOLLOWING WAS NOTED:
- Jergens continued placing the No.2 stone in the main pond area.
- Jergens spread the No.2 stone along the bottom of the main pond area.

CQA REPRESENTATIVE:

Joe Rose.

August 6, 2020

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC'l PAGE 2 OF 2
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT
PHOTOS

PIat Pond: No. 2 Stoe Sprea o te Floor of
the Main Pond Area. 20200806

PIateau Pond: No. 2 Stone Spread along the
Slope and Main Pond Area Floor. 20200806

August 6, 2020 ® gaiconsultants

transforming ideas into reaiity



GAI Consultants, Inc.

500 Lee Street East, Suite 700
Charleston, WV 25301

(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE: PROJECT NO.: REPORT NO.:
08/10/2020 C130109.10 2020-018
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  4:45 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ
WEATHER
AM:  66°F, Sunny PM:  90°F, Sunny
MANPOWER
PRIV SUPER'S FOREMAN OPERATORS | 2 | LABORERS | 1 | OTHER: Ed Sobonya
OTHER
CONTRACTORS:
THE FOLLOWING WAS NOTED:
- Jergens continued placing and spreading the No.2 stone in the main pond area and along the inside slope.
- Jergens placed and spread No. 1 stone along the forebay berm.

CQA REPRESENTATIVE:

Jason Gandee.

August 10, 2020

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC-l

(304) 926-8100

(304) 926-8180 (FAX) DAILY PROGRESS REPORT
PHOTOS

Plateau Pond: No. 2 Stone spred on the Side
Slopes of the Main Pond Area. 20200810

Plateau Pond: No. 1 StoneSed along Forebay
Berm. 20200810

August 10, 2020
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GAI Consultants, Inc.
500 Lee Street , Suite 700

Charleston, WV 25301 QAQC'l PAGE 1 OF 2
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT

DATE: PROJECT NO.: REPORT NO.:
08/11/2020 C130109.10 2020-019
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  5:00 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ
WEATHER
AM:  66°F, Sunny PM:  83°F, Sunny
MANPOWER
PRIV SUPER'S FOREMAN | 3 | OPERATORS | 3 | LABORERS | 1 | OTHER: Ed Sobonya
OTHER
CONTRACTORS:
THE FOLLOWING WAS NOTED:
- Jergens continued placing and spreading the No.2 stone in the main pond area and along the inside slope.
- Jergens placed and spread No. 1 stone along the forebay berm.

CQA REPRESENTATIVE:

Jason Gandee.

August 11, 2020 ® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.
500 Lee Street, Suite 700

Charleston, WV 25301 QAQC.1 PAGE 2 OF 2
(304) 926-8100

(304) 926-8180 (FAX)

DAILY PROGRESS REPORT
PHOTOS

Plateau Pond: No. 2 Stone Spread on the Side
Slopes of the Main Pond Area. 20200811

Plateau Pond: No. 1 Stone Spread along Forebay
Berm. 20200811

August 11, 2020 ® gaiconsultants

transforming ideas into reaiity



GAI Consultants, Inc.

500 Lee Street , Suite 700
Charleston, WV 25301
(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE: PROJECT NO.: REPORT NO.:
08/12/2020 C130109.10 2020-020
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  5:00 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ
WEATHER
AM:  66°F, Sunny PM:  85°F, Sunny
MANPOWER
PRIV SUPER'S FOREMAN OPERATORS | 3 | LABORERS | 1 | OTHER: Ed Sobonya
OTHER
CONTRACTORS:
THE FOLLOWING WAS NOTED:
- Jergens continued placing and spreading the No.2 stone in the main pond area and along the inside slope.
- Jergens placed and spread riprap along the forebay berm.
- Jergens constructed the skimmer pad and installed the skimmer to the riser pipe.

CQA REPRESENTATIVE:

Jason Gandee.

August 12, 2020

® gaiconsultant

transforming ideas into rea



GAI Consultants, Inc.

500 Lee Street, Suite 700
Charleston, WV 25301
(304) 926-8100

(304) 926-8180 (FAX)

Plateau Pond: No. 2 Stone Spread on the Side

Slopes of the Main Pond Area and Skimmer Pad.

Skimmer Installed. 20200812

-

Plateau Pond: Riprap Spread alog Forebay
Berm. 20200812

August 12, 2020

QAQC.1

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 2

® gaiconsultants

transforming ideas into reaiity



GAI Consultants, Inc.

500 Lee Street , Suite 700
Charleston, WV 25301
(304) 926-8100

(304) 926-8180 (FAX)

QAQC.1 PAGE 1 OF 2

DAILY PROGRESS REPORT

DATE:
08/13/2020

PROJECT NO.:
C130109.10

REPORT NO.:
2020-021

PROJECT:

AEP Amos LF Beaver Plateau Pond Lining

LOCATION: CQA TIME ON-SITE:

AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  5:00 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)

RBJ

WEATHER

AM:  66°F, Sunny PM:  85°F, Sunny
MANPOWER
PRIV SUPER'S FOREMAN OPERATORS | 3 | LABORERS | 1 | OTHER: Ed Sobonya
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

- Jergens continued placing and spreading the No.2 stone in the main pond area and along the inside slope.
- Jergens placed No. 1 stone and riprap along the berm between the forebay and the main pond.
- Jergens completed the stone placement for the pond.

CQA REPRESENTATIVE:

Jason Gandee.

August 13, 2020

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street, Suite 700
Charleston, WV 25301
(304) 926-8100

(304) 926-8180 (FAX)

Plateau Pond: o. 1 one ad Riprap Spread
along the Forebay Berm. 20200813

Plateau Pond: No. 2 Stone Placed and Spread
in the Bottom of the Pond and the Inside Side
Slopes. 20200813

August 13, 2020

QAQC.1

DAILY PROGRESS REPORT

PHOTOS

PAGE 2 OF 2

® gaiconsultants

transforming ideas into reality



September 8, 2022
Project C130109.24.005 and .006

ATTACHMENT 4
PLATEAU POND LINING:

GROUT PLACEMENT AND TESTING

gaiconsultants.com



GROUT COMPRESSIVE STRENGTH TEST REPORT

Report Number: N2181067.0041 1 rerra con

Service Date: 07/29/20 912 Morris St
Report Date: 08/19/20 Revision 1 - 28-day results Charleston, WV 25301-1425
Task: 304-344-0821
Client Project
GALI Consultants, Inc. C130109.10 John Amos
Attn: Charles Straley 912 Morris Street
300 Summers St Ste 1100 Charleston, WV 25301

Charleston, WV 25301-1631
Project Number: N2181067

Material Information Sample Information
Specified Strength: Sample Date: 07/22/20 Sample Time:
Sampled By: Client
Mix ID: Weather Conditions:
Supplier: Accumulative Yards: Batch Size:
Batch Time: Plant: Sample Size:
Truck No.: Ticket No.: Sample Location:
. Placement Location:
Field Test Data Form Material: Plastic Mold No. Units:
Test Result Specification Samples Plumb: Yes
Slump (in): Temperature Range:

Grout Temp. (F):
Ambient Temp. (F):

Laboratory Test Data

Maximum Compressive
Set Specimen Date Date Age Area Load Strength Tested
No. ID Received Tested (days) (sq in) (Ibs) (psi) By
1 A 07/29/20 7 3.98 5,850 1,470
1 B 07/29/20 7 3.98 6,680 1,680
Average (7 days) 1,570
1 C 08/19/20 28 3.92 8,900 2,270
1 D 08/19/20 28 3.96 9,260 2,340
Average (28 days) 2,300
1 E Hold
1 F Hold
1 G Hold
1 H Hold
1 I Hold
1 J Hold
1 K Hold
1 L Hold
Initial Cure: Cure Box Final Cure: Moist Room
Comments:

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CRO009, 11-16-12, Rev.6 Page 1 of 2



GROUT COMPRESSIVE STRENGTH TEST REPORT

Report Number: N2181067.0041 1 rerra con

Service Date: 07/29/20 912 Morris St
Report Date: 08/19/20 Revision 1 - 28-day results Charleston, WV 25301-1425
Task: 304-344-0821
Client Project
GALI Consultants, Inc. C130109.10 John Amos
Attn: Charles Straley 912 Morris Street
300 Summers St Ste 1100 Charleston, WV 25301

Charleston, WV 25301-1631
Project Number: N2181067

Samples Made By: Terracon
Services:

Reedy,} amite D

Reported To:
Contractor:

Report Distribution:

(1) GAI Consultants, Inc., Charles Straley Reviewed By:

Jamie Reedy
Laboratory & CMET Project Manager

Test Methods: ASTM C109

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CRO009, 11-16-12, Rev.6 Page 2 of 2



GROUT COMPRESSIVE STRENGTH TEST REPORT

Report Number: N2181067.0042 1 rerra con

Service Date: 07/29/20 912 Morris St
Report Date: 09/21/20 Revision 2 - 56-day results Charleston, WV 25301-1425
Task: 304-344-0821
Client Project
GALI Consultants, Inc. C130109.10 John Amos
Attn: Charles Straley 912 Morris Street
300 Summers St Ste 1100 Charleston, WV 25301

Charleston, WV 25301-1631
Project Number: N2181067

Material Information Sample Information
Specified Strength: Sample Date: 07/24/20 Sample Time:
Sampled By: Client
Mix ID: Weather Conditions:
Supplier: Accumulative Yards: Batch Size:
Batch Time: Plant: Sample Size:
Truck No.: Ticket No.: Sample Location:
. Placement Location:
Field Test Data Form Material: Plastic Mold No. Units:
Test Result Specification Samples Plumb: Yes
Slump (in): Temperature Range:

Grout Temp. (F):
Ambient Temp. (F):

Laboratory Test Data

Maximum Compressive
Set Specimen Date Date Age Area Load Strength Tested
No. ID Received Tested (days) (sq in) (Ibs) (psi) By
1 A 07/31/20 7 3.82 5,200 1,360
1 B 07/31/20 7 4.32 5,200 1,200
Average (7 days) 1,280
1 C 08/21/20 28 3.92 9,720 2,480
1 D 08/21/20 28 3.90 9,540 2,450
Average (28 days) 2,460
1 K 09/18/20 56 4.04 12,830 3,180
1 L 09/18/20 56 3.72 11,950 3,210
Average (56 days) 3,190
1 E Hold
1 F Hold
1 G Hold
1 H Hold
1 I Hold
1 J Hold
1 M Hold
1 N Hold
1 o Hold
Initial Cure: Cure Box Final Cure: Moist Room
Comments:

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 2

CR0009, 11-16-12, Rev.6



GROUT COMPRESSIVE STRENGTH TEST REPORT

Report Number: N2181067.0042 1 rerra con

Service Date: 07/29/20 912 Morris St
Report Date: 09/21/20 Revision 2 - 56-day results Charleston, WV 25301-1425
Task: 304-344-0821
Client Project
GALI Consultants, Inc. C130109.10 John Amos
Attn: Charles Straley 912 Morris Street
300 Summers St Ste 1100 Charleston, WV 25301

Charleston, WV 25301-1631
Project Number: N2181067

Samples Made By: Terracon
Services:

Reedy,} amite D

Reported To:
Contractor:

Report Distribution:

(1) GAI Consultants, Inc., Charles Straley Reviewed By:

Jamie Reedy
Laboratory & CMET Project Manager

Test Methods: ASTM C109

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

CRO009, 11-16-12, Rev.6 Page 2 of 2



Summary of Concrete/Grout Testing

GAI Consultants, Inc.

Amos Landfill - Sequence 4

Pagelof1

Test
Criteria
Purpose sample ID Slump Air Test Date | Sample Type (psi) Strength Results (psi @ days indicated)
28-day 3-day 7-day 14-day 21-day 28-day 56-day
7/22/2020 | Fabriform Grout A 7/29/2020 cubes 3000 1470
B 7/29/2020 cubes 1680
C 8/19/2020 cubes 2270
D 8/19/2020 cubes 2340
7/24/2020 | Fabriform Grout A 7/31/2020 cubes 3000 1360
B 7/31/2020 cubes 1200
C 8/21/2020 cubes 2480
D 8/21/2020 cubes 2450
K 9/18/2020 3180
. 9/18/2020 | cubes 3210

* - AEP Notified



September 8, 2022
Project C130109.24.005 and .006

ATTACHMENT 5
PLATEAU POND LINING:
LLDPE GEOMEMBRANE: BILL OF LADING, SEAMING, AND NON-DESTRUCTIVE TEST LOG,

TRIAL SEAMS, PANEL PLACEMENT, AND REPAIRS

gaiconsultants.com



STRAIGH T BiLL OF LADING - SHORT FORM - ORIGINAL - NOT NEGOTIABLE

NAME OF CARRIER CARRIER'S TRUCK NO FREIGHT QTE NO, DATE B/L NO,
ARDTRU 6920 6/23/2020 20674
SALES ORDER PURCHASE ORDER C.0.D. FEE
S0O00007821 P10594 Prepaid __ Collect $ __  |Freight charges are PREPAID
unless marked collect
RECEIVED, subject to the classifications and lawfully filed tariffs In effact on the date of this Bill of Lading,
he property described below, in apparent good onder, excep! 8s nolad (i and condilion of of packag ) marked, igned, snd destined as Indicated below which sald carder (the w
carmier boing understodd throug; this cantract as g any parson or corperation In p fon of tha propacty under agreas lo camy lo Hs usual piace of deltvery ot sald dastination, i on Iis row
otherwise to deliver to angther camier on the route (o said destinalion. It s mutually sgreed as to each canier of all or any of sald properly over all or any portion of said routs to destination, and as to aach party
any lime Interested in all o any sald property, that every service to be parformed hereundar, shell be subjoct to alf the terms and conditions of the Uniform Damastic Straight Bil of Lading set forth (1) in Uniforr
Freight Classifications in afloct on the dale herool, If thisis a ra. or a rall-walarshipment. or (2) in the pplicatde molor canier f or LardiTif this is & motor camier shipmant,
Shippar hareby certifias that he Is familiar with all the terms and conditions of the snid bilf of lading, set farth In the clasaification or tarilf which governs the transportation of this shig and |
sald terma and conditions are horaby agreed to by the shipper and accepted for himself and his assigns.
FROM: TO: AEP John Amos - Plateau Pond
SHIPPER i, Georgetown CONSIGNEE ~ Hmer
- ' Aaru America. | Hallaton C/O RB Jergens
S’ 535uear;:?sréc;16k3c 58 Bills Creek Road
cﬂgff‘u Géorgetown, SC 29440 United Winfield, WV 25213 United States
States Contact: Ash Hutsonpillar 937-405-
843-546-0600 9858
SPECIAL INSTRUCTIONS CONTAINER NO., SEAL NO.
NO. PCS ITEM LOT NUMBER QUANTITY WEIGHT CLASS OR RATE
1 FG-LDMSDS040BBBEG GTC0051960037¢A 9£ 17250 SF 3,880 LB
1 |FG-LDMSDS040BBBEG GTC0053230004 TH@L | 17250 SF 3,700LB
1 FG-LDMSDS040BBBEG GTF0046500021 ?—9¢K 17250 SF 3,678L8
1 FG-LDMSDS040BBBEG GTF0046500022 Mﬂ 17250 SF 3,672LB
1 |FG-LDMSDS040BBBEG GTF0046500023 Y O | 17250 SF 3,650 LB
1 FG-LDMSDS040BBBEG GTF0046500024 ﬁ"?ﬂ 17250 SF 3,640 LB
1 |FG-LDMSDS040BBBEG GTF0046500025 FNPZA| 17250 SF 3,684 LB
1 |FG-LDMSDS040BBBEG GTF0046500026 & 72| 17250 SF 3,650 LB
1 FG-LDMSDS040BBBEG GTF0046500027PI\ 7“ 17250 SF 3,690 LB
5 FW-WR-LLDPE-BK-5MM GTWR10038130001 ’5““41 58P 110 LB
14 33,354 LB

/GP/ASSISTics/Bill of Lading

Page 1 of 2 page



REMIT £.0.D. TO: C.0.D. AMT $ Subject to Section 7 of conditions, If this shipment Is to be deliver

to the consignee withourt recourse on the consignar, the consign
. shail sign the following stetement: The carrier shall not make
[‘1 % Agru America, Inc. dellvery of this shipment without peyment of freight end all othe

‘_1 ﬂ 500 Garrison Road lawful charges.
Georgetown, SC 29440 US

ng 843-546-0600 Signature of Consignor
If the shipment moves between two ports by a carrier by water, the law requires thai Nate: Where the rate is dependent on value, shippars ara required to state spacifically in
the bll! of lading shall state whelher It's a "carrier's or shipper's welght.” writing the agreed or declared value of the property
Shipper’s imprint in lieu of stamp; not a part of bill of lading approved by the
Intarstate C ca Commissi The agreed or declared velue of the property Is horaby specifically stated by the
- shipper to be not excesding
$ per

"This is to cerlify that the above named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for
transportation according to the applicable regulations of the Department of Transportation.”

Shipper, Per -,l&, Carrler, Per

Permanent post office address of shipper MARK WITH "X" TO DESIGNATE HAZARDOUS MATERIAL AS DEFINED
REGULATIONS

ITLE 49 OF FEDERAL

When transporting hazardous matenials, Include 1he technical or chemical name for n.o.a. {not otherwise specified) or generic description of material with
appropriate UN or NA numbers as defined in US DOT Emergency Response Communication Standard (HM-126C). Provide emergency response phone
number in case of incident or accident.

/GP/ASSISTics/Bill of Lading Page 2 of 2 page



Seaming and Non Destructive Test Log

GAI Consultants, Inc.

Page 1 of 4

Project Name: Amos LF - Plateau Pond Material: LLDPE
Start Date: 15-Jul-20
Project Location: Putnam County, WV
Thickness: 40 mil
Weld seam# | Weld ) Machine Machine ) ) Seam Air Pressure Test or V-Box !
) Tech ID| Machine ID Speed or | Start Point | End Point Length PSI Time
Date (P#/P#) | Time Temp Tech Date @
Preheat (feet) Start Finish Start Finish

7/16/20 P-6/7 8:35 JL M50 860 750 BOSS EOS 84 30 28 1:31 1:36 CL 7117120
7/16/20 P-6/18 12:01 JL M50 860 750 EOS BOSS 13 30 30 7:07 7:12 CL 7117120
7/16/20 P-18/CAP 11:45 JL M50 860 750 BOSS 10'>BOSS 10 30 28 9:28 9:33 CL 7117120
7/16/20 P-18/CAP 11:46 JL M50 860 750 10'>BOSS EOS 36 30 30 9:24 9:29 CL 7117120
7/16/20 P-16/CAP 11:51 JL M50 860 750 BOSS 11'>BOSS 11 30 28 9:31 9:36 CL 7117120
7/16/20 P-16/CAP 11:53 JL M50 860 750 11'’>BOSS EOS 39 30 29 7:11 7:16 CL 7/117/20
7/16/20 P-6/16 12:00 JL M50 860 750 EOS BOSS 10 30 29 6:56 7:01 CL 7117120
7/16/20 P-5/6 8:17 DS M46 860 700 BOSS EOS 92 30 28 7:00 7:05 CL 7/117/20
7/16/20 P-5/16 11:30 JL M50 860 750 EOS BOSS 23 30 28 7:04 7:09 CL 7117120
7/16/20 P-17/18 10:36 EM M48 800 700 BOSS EOS 92 30 29 9:34 9:39 CL 7117120
7/16/20 P-16/17 1:25 JL M50 860 750 BOSS EOS 23 30 28 9:19 9:24 CL 7117120
7/16/20 P-14/15 10:03 DS M46 860 700 BOSS EOS 23 30 30 8:58 9:03 CL 7117120
7/16/20 P-15/17 10:31 DS M46 860 700 BOSS 48'>BOSS 48 30 29 9:45 9:50 CL 7117120
7/16/20 P-15/17 10:36 DS M46 860 700 48'>BOSS EOS 81 30 29 9:07 9:12 cL 7117120
7/16/20 P-14/16 10:37 DS M46 860 700 BOSS 12'>BOSS 12 30 29 9:16 9:21 CL 7117120
7/16/20 P-14/16 10:38 DS M46 860 700 12'>BOSS EOS 59 30 29 8:44 8:49 cL 7117120
7/16/20 P-13/15 10:14 JL M50 860 750 EOS BOSS 75 30 30 8:54 8:59 CL 7/117/20
7/16/20 P-13/14 9:58 JL M50 860 750 EOS BOSS 91 30 30 8:49 8:54 CL 7117120
7/16/20 P-4/5 8:08 JL M50 860 750 BOSS EOS 103 30 29 8:40 8:45 CL 7/117/20
7/16/20 P-4/14 11:32 JL M50 860 750 BOSS EOS 25 30 28 7:04 7:09 CL 7117120
7/16/20 P-3/14 11:34 JL M50 860 750 BOSS BOSS 5 30 28 7:04 7:09 CL 7117120
7/16/20 P-3/13 11:36 JL M50 860 750 BOSS EOS 21 30 28 7:04 7:09 CL 7117120
7/16/20 P-2/13 11:37 JL M50 860 750 BOSS EOS 12 30 28 7:04 7:09 CL 7117120
7/16/20 P-2/12 11:39 JL M50 860 750 BOSS EOS 11 30 28 7:04 7:09 CL 7117120
7/16/20 P-1/12 11:44 JL M50 860 750 BOSS EOS 24 30 28 7:04 7:09 CL 7117120
7/16/20 P-3/4 8:05 EM M48 800 700 BOSS EOS 115 30 28 9:52 9:57 CL 7117120
7/16/20 P-2/3 8:00 DS M46 860 700 BOSS EOS 127 30 30 9:55 10:00 CL 7117120
7/16/20 P-12/13 9:34 EM M48 800 700 BOSS EOS 188 30 29 10:08 10:13 CL 7117120
7/16/20 P-1/2 3:48 JL M50 860 750 BOSS EOS 129 30 28 10:28 10:33 CL 7117120
7/16/20 P-12/23 1:26 DS M46 860 700 BOSS EOS 192 30 28 10:11 10:16 CL 7117120
7/16/20 P-1/30 4:41 JL M50 860 750 EOS 55'<EQS 55 30 28 10:39 10:44 CL 7/117/20
7/16/20 P-1/30 4:58 JL M50 860 750 55'<E0S 66'<EOS 66 30 29 3:03 3:08 CL 7117120
7/16/20 P-1/30 5:02 JL M50 860 750 66'<EOS BOSS 134 30 29 3:14 3:19 cL 7117120




Seaming and Non Destructive Test Log

GAI Consultants, Inc.

Page 2 of 4

Project Name: Amos LF - Plateau Pond Material: LLDPE
Start Date: 15-Jul-20
Project Location: Putnam County, WV
Thickness: 40 mil
Weld seam# | Weld ) Machine Machine ) ) Seam Air Pressure Test or V-Box !
) Tech ID| Machine ID Speed or | Start Point | End Point Length PSI Time
Date (P#/P#) | Time Temp Tech Date @
Preheat (feet) Start Finish Start Finish

7/16/20 P-23/43 6:30 EM M48 800 700 BOSS EOS 24 30 28 10:16 10:21 CL 7117120
7/16/20 P-24/45 6:35 EM M48 800 700 BOSS EOS 24 30 28 10:16 10:21 CL 7117120
7/16/20 P-25/46 6:42 EM M48 800 700 BOSS EOS 24 30 28 10:16 10:21 CL 7117120
7/16/20 P-26/47 6:47 EM M48 800 700 BOSS EOS 24 30 28 10:16 10:21 CL 7117120
7/16/20 P-32/43 5:16 JL M50 860 750 BOSS EOS 91 30 30 10:51 10:56 CL 7117120
7/16/20 P-32/44 5:11 JL M50 860 750 BOSS EOS 57 30 28 1:19 1:24 CL 7117120
7/16/20 P-43/44 5:09 JL M50 860 750 BOSS EOS 23 30 30 12:28 12:33 CL 7117120
7/16/20 P-23/24 1:12 EM M48 800 700 BOSS EOS 187 30 30 11:10 11:15 CL 7117120
7/16/20 P-43/45 5:26 DS M46 860 700 BOSS EOS 90 30 29 11:07 11:12 CL 7117120
7/16/20 P-44/45 5:22 DS M46 860 700 BOSS 13'>BOSS 13 30 28 11:14 11:19 CL 7117120
7/16/20 P-44/45 5:23 DS M46 860 700 13'>BOSS 50>BOSS 50 30 29 12:23 12:28 CL 7117120
7/16/20 P-44/45 5:25 DS M46 860 700 50'>BOSS EOS 57 30 29 12:11 12:16 CL 7117120
7/16/20 P-24/25 1:23 JL M50 860 750 BOSS EOS 175 30 28 11:21 11:26 CL 7117120
7/16/20 P-45/46 5:30 JL M50 860 750 BOSS EOS 133 30 29 11:23 11:28 CL 7117120
7/16/20 P-25/26 1:35 EM M48 800 700 BOSS EOS 165 30 28 11:28 11:33 CL 7117120
7/16/20 P-46/47 5:44 DS M46 860 700 BOSS 39>BOSS 39 30 29 12:07 12:12 CL 7117120
7/16/20 P-46/47 5:53 DS M46 860 700 39'>BOSS EOS 125 30 28 11:32 11:37 cL 7117120
7/16/20 P-26/27 1:49 DS M46 860 700 BOSS EOS 156 30 28 11:35 11:40 CL 7117120
7/16/20 P-47/48 5:48 EM M48 800 700 BOSS EOS 118 30 30 11:43 11:48 CL 7117120
7/16/20 P-27/48 7:10 EM M48 800 700 BOSS EOS 24 30 28 11:40 11:45 CL 7117120
7/16/20 P-28/48 7:11 EM M48 800 700 BOSS EOS 5 30 28 11:40 11:45 CL 7117120
7/16/20 P-28/49 7:15 EM M48 800 700 BOSS EOS 24 30 28 11:40 11:45 CL 7117120
7/16/20 P-48/49 5:54 JL M50 860 750 BOSS EOS 109 30 30 11:53 11:58 CL 7117120
7/16/20 P-28/29 2:15 EM M48 800 700 BOSS EOS 140 30 29 11:57 12:02 CL 7117120
7/16/20 P-49/50 6:50 DS M46 860 700 BOSS EOS 98 30 30 12:01 12:06 CL 7117120
7/16/20 P-7/18 12:02 JL M50 860 750 BOSS EOS 17 30 29 1:28 1:33 CL 7117120
7/16/20 P-7/19 12:04 JL M50 860 750 BOSS EOS 5 30 29 1:28 1:33 CL 7117120
7/16/20 P-8/19 12:05 JL M50 860 750 BOSS EOS 25 30 29 1:54 1:59 CL 7117120
7/16/20 P-18/19 10:45 JL M50 860 750 BOSS EOS 121 30 29 1:35 1:40 cL 7117120
7/16/20 pP-7/8 8:38 EM M48 800 700 BOSS EOS 75 30 30 1:55 2:00 CL 7117120
7/16/20 P-19/20 11:00 EM M48 800 700 BOSS EOS 93 30 29 2:02 2:07 CL 7117120
7/16/20 P-8/9 8:49 DS M46 860 700 BOSS EOS 66 30 28 2:00 2:05 CL 7117120
7/16/20 P-9/20 12:07 JL M50 860 750 BOSS EOS 15 30 29 2:06 2:11 CL 7/117/20




Seaming and Non Destructive Test Log

GAI Consultants, Inc.

Page 3 of 4

Project Name: Amos LF - Plateau Pond Material: LLDPE
Start Date: 15-Jul-20
Project Location: Putnam County, WV
Thickness: 40 mil
Weld seam# | Weld ) Machine Machine ) ) Seam Air Pressure Test or V-Box !
) Tech ID| Machine ID Speed or | Start Point | End Point Length PSI Time
Date (P#/P#) | Time Temp Tech Date @
Preheat (feet) Start Finish Start Finish

7/16/20 P-9/10 8:51 EM M48 800 700 BOSS EOS 55 30 28 2:34 2:39 CL 7117120
7/16/20 P-20/21 11:06 DS M46 860 700 BOSS EOS 79 30 30 2:32 2:37 CL 7117120
7/16/20 P-10/21 12:10 JL M50 860 750 BOSS EOS 23 30 28 2:30 2:35 CL 7117120
7/16/20 P-21/22 11:17 DS M46 860 700 BOSS EOS 27 30 30 2:43 2:48 CL 7117120
7/16/20 P-11/22 12:54 JL M50 860 750 BOSS EOS 20 30 28 2:46 2:51 CL 7117120
7/16/20 P-10/11 9:04 EM M48 800 700 BOSS EOS 23 30 30 2:51 2:56 CL 7117120
7/16/20 P-30/32 5:20 EM M48 800 700 BOSS EOS 27 30 29 10:42 10:47 CL 7117120
7/16/20 P-30/31 3:25 DS M46 860 700 BOSS EOS 112 30 29 3:21 3:26 CL 7117120
7/16/20 P-32/33 3:55 EM M48 800 700 BOSS EOS 131 30 28 3:25 3:30 CL 7117120
7/16/20 P-31/40 5:04 EM M48 800 700 BOSS EOS 26 30 29 3:27 3:32 CL 7117120
7/16/20 P-33/34 4:42 EM M48 800 700 BOSS EOS 28 30 30 3:30 3:35 CL 7117120
7/16/20 P-34/35 4:01 JL M50 860 750 BOSS EOS 71 30 28 3:39 3:44 CL 7117120
7/16/20 P-33/35 4:38 EM M48 800 700 BOSS EOS 28 30 29 3:37 3:42 CL 7117120
7/16/20 P-35/36 4:10 DS M46 860 700 BOSS EOS 51 30 28 3:42 3:47 CL 7117120
7/16/20 P-33/36 4:35 EM M48 800 700 BOSS EOS 17 30 29 3:45 3:50 CL 7117120
7/16/20 P-36/37 4:11 JL M50 860 750 BOSS EOS 27 30 30 3:54 3:59 CL 7117120
7/16/20 P-33/37 4:30 EM M48 800 700 BOSS EOS 28 30 29 3:50 3:55 cL 7117120
7/16/20 P-34/38 4:26 JL M50 860 750 BOSS EOS 44 30 28 4:04 4:09 CL 7117120
7/16/20 P-34/40 4:32 JL M50 860 750 BOSS EOS 49 30 29 3:31 3:36 CL 7117120
7/16/20 P-38/39 4:33 DS M46 860 700 BOSS EOS 42 30 29 4.07 4:12 CL 7117120
7/16/20 P-38/40 4:23 EM M48 800 700 BOSS EOS 23 30 29 4:06 4:11 CL 7117120
7/16/20 P-39/40 4:38 DS M46 860 700 BOSS EOS 28 30 28 4:13 4:18 CL 7117120
7/16/20 P-39/41 4:49 DS M46 860 700 BOSS EOS 48 30 30 4:18 4:23 CL 7117120
7/16/20 P-41/42 5:02 DS M46 860 700 BOSS EOS 18 30 30 4:23 4:28 CL 7117120
7/16/20 P-31/39 5:10 EM M48 800 700 BOSS EOS 28 30 29 4:15 4:20 CL 7117120
7/16/20 P-31/41 5:13 EM M48 800 700 BOSS EOS 27 30 28 4:21 4:26 CL 7117120
7/16/20 P-31/42 5:16 EM M48 800 700 BOSS EOS 15 30 29 4:25 4:30 CL 7117120
7/16/20 P-29/49 5:10 EM M48 800 700 BOSS EOS 6 30 28 11:40 11:45 CL 7117120
7117120 P-29/CAP 7:13 JL M46 860 700 BOSS EOS 18 30 29 7:35 7:40 cL 7117120
7117120 P-50/CAP 7:16 JL M46 860 700 BOSS EOS 18 30 29 7:37 7:42 cL 7117120




Seaming and Non Destructive Test Log

GAI Consultants, Inc.

Page 4 of 4

Project Name: Amos LF - Plateau Pond Material: LLDPE
Start Date: 15-Jul-20
Project Location: Putnam County, WV
Thickness: 40 mil
Weld seam# | Weld ) Machine Machine ) ) Seam Air Pressure Test or V-Box !
) Tech ID| Machine ID Speed or | Start Point | End Point Length PSI Time
Date (P#/P#) | Time Temp Tech Date @
Preheat (feet) Start Finish Start Finish

7117120 P-29/58 5:35 JL M46 860 700 BOSS EOS 135 30 29 7:02 7:07 CL 7117120
7117120 P-50/58 7:02 DS M48 860 750 BOSS EOS 6 30 28 7:38 7:43 CL 7117120
7117120 P-51/58 7:04 DS M48 860 750 BOSS EOS 18 30 29 7:47 7:52 CL 7117120
7117120 P-51/59 7:07 DS M48 860 750 BOSS EOS 6 30 29 7:47 7:52 CL 7117120
7117120 P-52/59 7:07 DS M48 860 750 BOSS EOS 18 30 29 7:47 7:52 CL 7117120
7117120 P-50/51 5:17 DS M48 860 750 BOSS EOS 90 30 28 7:04 7:09 CL 7117120
7117120 P-58/59 5:48 JL M46 860 700 BOSS EOS 125 30 28 7:07 7:12 CL 7117120
7117120 P-51/52 5:28 DS M48 860 750 BOSS EOS 78 30 30 7:11 7:16 CL 7117120
7117120 P-59/61 6:30 JL M46 860 700 BOSS 62'>BOSS 62 30 28 10:24 10:29 CL 7117120
7117120 P-59/61 6:37 JL M46 860 700 62'>BOSS 72'>BOSS 72 30 29 7:25 7:30 CL 7117120
7117120 P-59/61 6:40 JL M46 860 700 72'>BOSS EOS 80 30 29 7:24 7:29 CL 7117120
7117120 P-52/53 5:40 DS M48 860 750 BOSS EOS 71 30 28 7:28 7:33 CL 7117120
7117120 P-53/61 7:08 DS M48 860 750 BOSS EOS 20 30 28 7:44 7:49 CL 7117120
7117120 P-54/61 7:10 DS M48 860 750 BOSS EOS 9 30 28 7:44 7:49 CL 7/18/20
7117120 P-60/62 6:55 JL M46 860 700 BOSS EOS 25 30 29 11:46 11:51 CL 7/18/20
7117120 P-60/65 6:58 JL M46 860 700 BOSS EOS 6 30 29 11:40 11:45 CL 7/18/20
7117120 P-61/65 6:59 JL M46 860 700 BOSS EOS 24 30 29 10:56 11:01 CL 7/18/20
7117120 P-61/64 7:00 JL M46 860 700 BOSS EOS 30 30 29 10:27 10:32 CL 7/18/20
7117120 P-53/54 5:49 DS M48 860 750 BOSS EOS 68 30 28 10:20 10:25 CL 7/18/20
7117120 P-54/64 7:11 DS M48 860 750 BOSS EOS 13 30 28 7:44 7:49 CL 7/18/20
7117120 P-55/64 7:15 DS M48 860 750 BOSS EOS 48 30 28 7:44 7:49 CL 7/18/20
7117120 P-54/55 6:21 DS M48 860 750 BOSS EOS 23 30 29 10:29 10:34 CL 7/18/20
7117120 P-55/56 6:02 DS M48 860 750 BOSS EOS 40 30 29 10:52 10:57 CL 7/18/20
7117120 P-54/56 6:23 DS M48 860 750 BOSS 11'>BOSS 11 30 29 10:36 10:41 CL 7/18/20
7117120 P-54/56 6:25 DS M48 860 750 11'’>BOSS EOS 23 30 29 10:38 10:43 CL 7/18/20
7117120 P-56/57 6:00 DS M48 860 750 BOSS EOS 18 30 28 10:42 10:47 CL 7/18/20
7117120 P-54/57 6:27 DS M48 860 750 BOSS EOS 17 30 30 10:45 10:50 CL 7/18/20
7117120 P-64/66 7:26 DS M48 860 750 BOSS EOS 17 30 28 11:02 11:07 CL 7/18/20
7117120 P-64/65 6:44 JL M46 860 700 BOSS EOS 21 30 28 10:55 11:00 CL 7/18/20
7117120 P-63/65 6:41 JL M46 860 700 BOSS EOS 23 30 28 11:31 11:36 CL 7/18/20
7117120 P-62/63 6:50 JL M46 860 700 BOSS EOS 36 30 29 11:34 11:39 CL 7/18/20
7117120 P-60/61 6:20 JL M46 860 700 BOSS EOS 23 30 29 11:38 11:43 CL 7/18/20
7117120 P-59/60 6:28 JL M46 860 700 BOSS EOS 35 30 28 11:40 11:45 CL 7/18/20




HALLATON

ENVIRONMENTAL LININGS

Seaming and Non Destructive Test Log

Project No.: 2077-1382
Project Name: AEP Amos Plateau Power Plant Pond Material: LLPDE
Start Date: 7/16/20
Project Location: Winfield, WV Thickness : 40 mil
i Air Pressure Test or V-Box
WELD DATE | SEAM # (P#/P#) v¥|E|v||-||5) ng“ Mafgi"e M;::‘i:e ;n:::i"::r Start Point End Point Lst;agTh psi Time Toen e
Preheat (Feet) ["start | Finish | Start | Finish
7/16/20 P-6/7 8:35 JL M50 860 750 BOSS EOS 84 30 28 1:31 1:36 cL 7/17/20
7/16/20 P-6/18 12:01 JL M50 860 750 EOS BOSS 13 30 30 7:.07 7:12 cL 7/17/20
7/16/20 P-18/CAP 11:45 JL M50 860 750 BOSS 10'>BOSS 10 30 28 9:28 9:33 cL 7/17/20
7/16/20 P-18/CAP 11:46 JL M50 860 750 10>BOSS EOS 36 30 30 9:24 9:29 cL 7/17/20
7/16/20 P-16/CAP 11:51 JL M50 860 750 BOSS 11'>BOSS 11 30 28 9:31 9:36 cL 7/17/20
7/16/20 P-16/CAP 11:53 JL M50 860 750 11'>BOSS EOS 39 30 29 7:11 7:16 cL 7/17/20
7/16/20 P-6/16 12:00 JL M50 860 750 EOS BOSS 10 30 29 6:56 7:01 cL 7/17/20
7/16/20 P-5/6 8:17 DS M46 860 700 BOSS EOS 92 30 28 7:00 7:05 cL 7/17/20
7/16/20 P-5/16 11:30 JL M50 860 750 EOS BOSS 23 30 28 7:04 7:09 cL 7/17/20
7/16/20 P-17/18 10:36 EM M48 800 700 BOSS EOS 92 30 29 9:34 9:39 cL 7/17/20
7/16/20 P-16/17 1:25 JL M50 860 750 BOSS EOS 23 30 28 9:19 9:24 cL 7/17/20
7/16/20 P-14/15 10:03 DS M46 860 700 BOSS EOS 23 30 30 8:58 9:03 cL 7/17/20
7/16/20 P-15/17 10:31 DS M46 860 700 BOSS 48'>BOSS 48 30 29 9:45 9:50 cL 7/17/20
7/16/20 P-15/17 10:36 DS M46 860 700 48'>BOSS EOS 81 30 29 9:07 9:12 cL 7/17/20
7/16/20 P-14/16 10:37 DS M46 860 700 BOSS 12'>BOSS 12 30 29 9:16 9:21 cL 7/17/20
7/16/20 P-14/16 10:38 DS M46 860 700 12'>BOSS EOS 59 30 29 8:44 8:49 cL 7/17/20
7/16/20 P-13/15 10:14 JL M50 860 750 EOS BOSS 75 30 30 8:54 8:59 cL 7/17/20
7/16/20 P-13/14 9:58 JL M50 860 750 EOS BOSS 91 30 30 8:49 8:54 cL 7/17/20
7/16/20 P-4/5 8:08 JL M50 860 750 BOSS EOS 103 30 29 8:40 8:45 cL 7/17/20
7/16/20 P-4/14 11:32 JL M50 860 750 BOSS EOS 25 30 28 7:04 7:09 cL 7/17/20
7/16/20 P-3/14 11:34 JL M50 860 750 BOSS BOSS 5 30 28 7:04 7:09 cL 7/17/20
7/16/20 P-3/13 11:36 JL M50 860 750 BOSS EOS 21 30 28 7:04 7:09 cL 7/17/20
7/16/20 P-2/13 11:37 JL M50 860 750 BOSS EOS 12 30 28 7:04 7:09 cL 7/17/20
7/16/20 P-2/12 11:39 JL M50 860 750 BOSS EOS 11 30 28 7:04 7:09 cL 7/17/20
7/16/20 P-1/12 11:44 JL M50 860 750 BOSS EOS 24 30 28 7:04 7:09 cL 7/17/20
7/16/20 P-3/4 8:05 EM M48 800 700 BOSS EOS 115 30 28 9:52 9:57 cL 7/17/20
7/16/20 P-2/3 8:00 DS M46 860 700 BOSS EOS 127 30 30 9:55 10:00 | CL 7/17/20
7/16/20 P-12/13 9:34 EM M48 800 700 BOSS EOS 188 30 29 1008 | 1013 | cL 7/17/20
7/16/20 P-1/2 3:48 JL M50 860 750 BOSS EOS 129 30 28 1028 | 1033 | cL 7/17/20
7/16/20 P-12/23 1:26 DS M46 860 700 BOSS EOS 192 30 28 10111 | 10116 | cL 7/17/20




HALLATON

ENVIRONMENTAL LININGS

Seaming and Non Destructive Test Log

Project No.: 2077-1382
Project Name: AEP Amos Plateau Power Plant Pond Material: LLPDE
Start Date: 7/16/20
Project Location: Winfield, WV Thickness : 40 mil
i Air Pressure Test or V-Box
WELD DATE | SEAM # (P#/P#) v¥|E|v||-||5) ng“ Mafgi"e M;::‘i:e ;n:::i"::r Start Point End Point Lst;agTh psi Time Toen e
Preheat (Feet) [“start | Finish | Start | Finish
7/16/20 P-1/30 4:41 JL M50 860 750 EOS 55'<EQS 55 30 28 10:39 | 1044 | cL 7/17/20
7/16/20 P-1/30 4:58 JL M50 860 750 55'<EOS 66'<EOS 66 30 29 3:03 3:08 cL 7/17/20
7/16/20 P-1/30 5:02 JL M50 860 750 66'<EOS BOSS 134 30 29 3:14 3:19 cL 7/17/20
7/16/20 P-23/43 6:30 EM M48 800 700 BOSS EOS 24 30 28 10:16 | 10:21 cL 7/17/20
7/16/20 P-24/45 6:35 EM M48 800 700 BOSS EOS 24 30 28 10:16 | 10:21 cL 7/17/20
7/16/20 P-25/46 6:42 EM M48 800 700 BOSS EOS 24 30 28 10:16 | 10:21 cL 7/17/20
7/16/20 P-26/47 6:47 EM M48 800 700 BOSS EOS 24 30 28 10:16 | 10:21 cL 7/17/20
7/16/20 P-32/43 5:16 JL M50 860 750 BOSS EOS 91 30 30 1051 | 1056 | CL 7/17/20
7/16/20 P-32/44 5:11 JL M50 860 750 BOSS EOS 57 30 28 1:19 1:24 cL 7/17/20
7/16/20 P-43/44 5:09 JL M50 860 750 BOSS EOS 23 30 30 12:28 | 1233 | cL 7/17/20
7/16/20 P-23/24 1:12 EM M48 800 700 BOSS EOS 187 30 30 1:10 | 11:15 | cL 7/17/20
7/16/20 P-43/45 5:26 DS M46 860 700 BOSS EOS 20 30 29 11:07 | 1112 | cL 7/17/20
7/16/20 P-44/45 5:22 DS M46 860 700 BOSS 13'>BOSS 13 30 28 114 | 1119 | cL 7/17/20
7/16/20 P-44/45 5:23 DS M46 860 700 13'>BOSS 50'>BOSS 50 30 29 1223 | 1228 | cL 7/17/20
7/16/20 P-44/45 5:25 DS M46 860 700 50'>BOSS EOS 57 30 29 1211 | 1216 | cL 7/17/20
7/16/20 P-24/25 1:23 JL M50 860 750 BOSS EOS 175 30 28 121 | 1126 | cL 7/17/20
7/16/20 P-45/46 5:30 JL M50 860 750 BOSS EOS 133 30 29 1123 | 1128 | cL 7/17/20
7/16/20 P-25/26 1:35 EM M48 800 700 BOSS EOS 165 30 28 11:28 | 11:33 | cL 7/17/20
7/16/20 P-46/47 5:44 DS M46 860 700 BOSS 39'>BOSS 39 30 29 1207 | 1212 | cL 7/17/20
7/16/20 P-46/47 5:53 DS M46 860 700 39'>BOSS EOS 125 30 28 11:32 | 11:37 | cL 7/17/20
7/16/20 P-26/27 1:49 DS M46 860 700 BOSS EOS 156 30 28 11:35 | 11:40 | cL 7/17/20
7/16/20 P-47/48 5:48 EM M48 800 700 BOSS EOS 118 30 30 11:43 | 1148 | cL 7/17/20
7/16/20 P-27/48 7:10 EM M48 800 700 BOSS EOS 24 30 28 11:40 | 1145 | cL 7/17/20
7/16/20 P-28/48 711 EM M48 800 700 BOSS EOS 5 30 28 11:40 | 11:45 | CL 7/17/20
7/16/20 P-28/49 7:15 EM M48 800 700 BOSS EOS 24 30 28 11:40 | 1145 | cL 7/17/20
7/16/20 P-48/49 5:54 JL M50 860 750 BOSS EOS 109 30 30 11:53 | 11:58 | CL 7/17/20
7/16/20 P-28/29 2:15 EM M48 800 700 BOSS EOS 140 30 29 157 | 1202 | cL 7/17/20
7/16/20 P-49/50 6:50 DS M46 860 700 BOSS EOS 98 30 30 1201 | 1206 | CL 7/17/20
7/16/20 P-7/18 12:02 JL M50 860 750 BOSS EOS 17 30 29 1:28 1:33 cL 7/17/20
7/16/20 P-7/19 12:04 JL M50 860 750 BOSS EOS 5 30 29 1:28 1:33 cL 7/17/20




Project No.: 2077-1382
Project Name
Start Date

HALLATON

ENVIRONMENTAL LININGS

Seaming and Non Destructive Test Log

: AEP Amos Plateau Power Plant Pond

: 7/16/20

Material:

LLPDE

Project Location: Winfield, WV Thickness: 40 mil
i Air Pressure Test or V-Box
WELD DATE | SEAM # (P#/P#) ﬁm‘; T'fg H Mafgi"e M;::::e gn:::;r:)er Start Point End Point Lse(:]agTh P Time oo e
Preheat (Fee) "Start | Finish | Start | Finish
7/16/20 P-8/19 12:05 JL M50 860 750 BOSS EOS 25 30 29 1:54 1:59 cL 7117120
7/16/20 P-18/19 10:45 JL M50 860 750 BOSS EOS 121 30 29 1:35 1:40 cL 7117120
7/16/20 P-7/8 8:38 EM M48 800 700 BOSS EOS 75 30 30 1:55 2:00 cL 7117120
7/16/20 P-19/20 11:00 | EM M48 800 700 BOSS EOS 93 30 29 2:02 2:07 cL 7117120
7/16/20 P-8/9 8:49 DS M46 860 700 BOSS EOS 66 30 28 2:00 2:05 cL 7117120
7/16/20 P-9/20 12:07 JL M50 860 750 BOSS EOS 15 30 29 2:06 211 cL 7117120
7/16/20 P-9/10 8:51 EM M48 800 700 BOSS EOS 55 30 28 2:34 2:39 cL 7117120
7/16/20 P-20/21 11:06 DS M46 860 700 BOSS EOS 79 30 30 2:32 2:37 cL 7117120
7/16/20 P-10/21 12:10 JL M50 860 750 BOSS EOS 23 30 28 2:30 2:35 cL 7117120
7/16/20 P-21/22 11:17 DS M46 860 700 BOSS EOS 27 30 30 2:43 2:48 cL 7117120
7/16/20 P-11/22 12:54 JL M50 860 750 BOSS EOS 20 30 28 2:46 2:51 cL 7117120
7/16/20 P-10/11 9:04 EM M48 800 700 BOSS EOS 23 30 30 2:51 2:56 cL 7117120
7/16/20 P-30/32 5:20 EM M48 800 700 BOSS EOS 27 30 20 | 1042 | 1047 | cL 7117120
7/16/20 P-30/31 3:25 DS M46 860 700 BOSS EOS 112 30 29 3:21 3:26 cL 7117120
7/16/20 P-32/33 3:55 EM M48 800 700 BOSS EOS 131 30 28 3:25 3:30 cL 7117120




Project No.: 2077-1382
Project Name
Start Date

HALLATON

ENVIRONMENTAL LININGS

Seaming and Non Destructive Test Log

. AEP Amos Plateau Power Plant Pond

: 7/16/20

Material:

LLPDE

Project Location: Winfield, WV Thickness : 40 mil
i Air Pressure Test or V-Box
WELD DATE | SEAM # (P#/P#) v¥|E|v||-||5) ng“ Mafgi"e M;::‘i:e ;n:::i"::r Start Point End Point Lst;agTh psi Time Toen e
Preheat (Feet) [“start | Finish | Start | Finish
7116/20 P-31/40 5:04 EM M48 800 700 BOSS EOS 26 30 29 3:27 3:32 cL 7117120
7/16/20 P-33/34 4:42 EM M48 800 700 BOSS EOS 28 30 30 3:30 3:35 cL 7117120
7116/20 P-34/35 4:01 JL M50 860 750 BOSS EOS 71 30 28 3:39 3:44 cL 7117120
7/16/20 P-33/35 4:38 EM M48 800 700 BOSS EOS 28 30 29 3:37 3:42 cL 7117120
7116/20 P-35/36 4:10 DS M46 860 700 BOSS EOS 51 30 28 3:42 3:47 cL 7117120
7/16/20 P-33/36 4:35 EM M48 800 700 BOSS EOS 17 30 29 3:45 3:50 cL 7117120
7116/20 P-36/37 4:11 JL M50 860 750 BOSS EOS 27 30 30 3:54 3:59 cL 7117120
7/16/20 P-33/37 4:30 EM M48 800 700 BOSS EOS 28 30 29 3:50 3:55 cL 7117120
7116/20 P-34/38 4:26 JL M50 860 750 BOSS EOS 44 30 28 4:04 4:09 cL 7117120
7/16/20 P-34/40 4:32 JL M50 860 750 BOSS EOS 49 30 29 3:31 3:36 cL 7117120
7116/20 P-38/39 4:33 DS M46 860 700 BOSS EOS 42 30 29 4:07 4:12 cL 7117120
7/16/20 P-38/40 4:23 EM M48 800 700 BOSS EOS 23 30 29 4:06 4:11 cL 7117120
7116/20 P-39/40 4:38 DS M46 860 700 BOSS EOS 28 30 28 4:13 4:18 cL 7117120
7/16/20 P-39/41 4:49 DS M46 860 700 BOSS EOS 48 30 30 4:18 4:23 cL 7117120
7116/20 P-41/42 5:02 DS M46 860 700 BOSS EOS 18 30 30 4:23 4:28 cL 7117120
7/16/20 P-31/39 5:10 EM M48 800 700 BOSS EOS 28 30 29 4:15 4:20 cL 7117120
7116/20 P-31/41 5:13 EM M48 800 700 BOSS EOS 27 30 28 4:21 4:26 cL 7117120
7/16/20 P-31/42 5:16 EM M48 800 700 BOSS EOS 15 30 29 4:25 4:30 cL 7117120
7116/20 P-29/49 5:10 EM M48 800 700 BOSS EOS 6 30 28 | 11:40 | 1145 | cL 7117/20
7117120 P-29/CAP 7:13 JL M46 860 700 BOSS EOS 18 30 29 7:35 7:40 cL 7117120
7117120 P-50/CAP 7:16 JL M46 860 700 BOSS EOS 18 30 29 7:37 7:42 cL 7117/20
7117120 P-29/58 5:35 JL M46 860 700 BOSS EOS 135 30 29 7:02 7:07 cL 7117120
7117120 P-50/58 7:02 DS M48 860 750 BOSS EOS 6 30 28 7:38 7:43 cL 7117/20
7117120 P-51/58 7:04 DS M48 860 750 BOSS EOS 18 30 29 7:47 7:52 cL 7117120
7117120 P-51/59 7:07 DS M48 860 750 BOSS EOS 6 30 29 7:47 7:52 cL 7117/20
7117120 P-52/59 7:07 DS M48 860 750 BOSS EOS 18 30 29 7:47 7:52 cL 7117120
7117120 P-50/51 5:17 DS M48 860 750 BOSS EOS ) 30 28 7:04 7:09 cL 7117120
7117120 P-58/59 5:48 JL M46 860 700 BOSS EOS 125 30 28 7:07 7:12 cL 7117120
7117120 P-51/52 5:28 DS M48 860 750 BOSS EOS 78 30 30 711 7:16 cL 7117120
7117120 P-59/61 6:30 JL M46 860 700 BOSS 62'>BOSS 62 30 28 | 1024 | 1029 | cL 7117120




Project No.: 2077-1382
Project Name

HALLATON

ENVIRONMENTAL LININGS

Seaming and Non Destructive Test Log

: AEP Amos Plateau Power Plant Pond

Material:

LLPDE

Start Date: 7/16/20
Project Location: Winfield, WV Thickness: 40 mil
i Air Pressure Test or V-Box
WELD DATE | SEAM # (P#/P#) ﬁm‘; T'fg H Mafgi"e M;::::e gn:::;r:)er Start Point End Point Lse(:]agTh P Time oo e
Preheat (Fee) "Start | Finish | Start | Finish
7117120 P-59/61 6:37 JL M46 860 700 62'>BOSS 72'>BOSS 72 30 29 7:25 7:30 cL 7117120
7117120 P-59/61 6:40 JL M46 860 700 72>BOSS EOS 80 30 29 7:24 7:29 cL 7117120
7117120 P-52/53 5:40 DS M48 860 750 BOSS EOS 71 30 28 7:28 7:33 cL 7117120
7117120 P-53/61 7:08 DS M48 860 750 BOSS EOS 20 30 28 7:44 7:49 cL 7117120
7117120 P-54/61 7:10 DS M48 860 750 BOSS EOS 9 30 28 7:44 7:49 cL 7/18/20
7117120 P-60/62 6:55 JL M46 860 700 BOSS EOS 25 30 20 | 1146 | 1151 | oL 7/18/20
7117120 P-60/65 6:58 JL M46 860 700 BOSS EOS 6 30 20 | 1140 | 1145 | cL 7/18/20
7117120 P-61/65 6:59 JL M46 860 700 BOSS EOS 24 30 20 | 1056 | 1101 | oL 7/18/20
7117120 P-61/64 7:00 JL M46 860 700 BOSS EOS 30 30 20 | 1027 | 1082 | cL 7/18/20
7117120 P-53/54 5:49 DS M48 860 750 BOSS EOS 68 30 28 | 1020 | 1025 | oL 7/18/20
7117120 P-54/64 7:11 DS M48 860 750 BOSS EOS 13 30 28 7:44 7:49 cL 7/18/20
7117120 P-55/64 7:15 DS M48 860 750 BOSS EOS 48 30 28 7:44 7:49 cL 7/18/20
7117120 P-54/55 6:21 DS M48 860 750 BOSS EOS 23 30 20 | 1020 | 1084 | cL 7/18/20
7117120 P-55/56 6:02 DS M48 860 750 BOSS EOS 40 30 20 | 1052 | 1057 | oL 7/18/20
7117120 P-54/56 6:23 DS M48 860 750 BOSS 11'>BOSS 11 30 20 | 1036 | 1041 | cL 7/18/20
7117120 P-54/56 6:25 DS M48 860 750 11'>BOSS EOS 23 30 20 | 1038 | 1043 | oL 7/18/20
7117120 P-56/57 6:00 DS M48 860 750 BOSS EOS 18 30 28 | 1042 | 1047 | cL 7/18/20
7117120 P-54/57 6:27 DS M48 860 750 BOSS EOS 17 30 30 | 1045 | 1050 | oL 7/18/20
7117120 P-64/66 7:26 DS M48 860 750 BOSS EOS 17 30 28 | 1102 | 1107 | cL 7/18/20
7117120 P-64/65 6:44 JL M46 860 700 BOSS EOS 21 30 28 | 1055 | 1100 | oL 7/18/20
7117120 P-63/65 6:41 JL M46 860 700 BOSS EOS 23 30 28 | 1131 | 1188 | cL 7/18/20
7117120 P-62/63 6:50 JL M46 860 700 BOSS EOS 36 30 20 | 1134 | 1130 | oL 7/18/20
7117120 P-60/61 6:20 JL M46 860 700 BOSS EOS 23 30 20 | 1138 | 1143 | cL 7/18/20
7117120 P-59/60 6:28 JL M46 860 700 BOSS EOS 35 30 28 | 1140 | 1145 | oL 7/18/20




HALLATON

ENVIRONMENTAL LININGS
Geomembrane Field Trial Seam Log

Project No.: 2077-1382 Material: LLPDE Project Seam Requirements
Project Name: AEP Amos Plateau Power Plant Pond Fusion: Extrusion:
Start Date: 7/16/20 Peel: 50 | Peel:| 44
Project Location: Winfield, WV 40 mil Thickness Shear:| 60 |[Shear:] 60
Tensiometer #:| T16
Welder ID | Wedge |Extruder Seam Strength
a 9 Xt 9 Pass | Tech
£ Fail | ID
: : e o
Y - - [} ‘6 -
% Date Time § E 3 °F/fpm oF o IN/OUT (ppi) Remarks
] -g S g (or
< = o %max)
1 2 3 5 1 2 3 4 5
1 7/16/20 7:20 72 M50 JL 860/750 4 L 5 73 77 P AA SM/SM
68 70 70
2 7/16/20 7:23 72 M46 DS 800/800 67 62 63 77 73 P AA SM/SM
63 68 62
3 7/16/20 7:23 72 M48 EM 800/700 69 76 67 73 83 P AA SM/SM
74 75 71
4 7/16/20 8:24 72 M50 JL 800/600 3 68 65 72 79 P AA TXITX
67 71 66
5 7/16/20 8:22 72 M48 EM 800/650 72 66 68 69 69 P AA TXITX
65 67 67
6 7/16/20 7:27 72 M46 DS 860/600 60 67 61 67 68 P AA TXITX
62 68 66
7 7/16/20 12:40 89 M50 JL 860/750 63 o8 65 65 65 P AA SM/SM
64 62 64
8 7/16/20 12:48 89 M48 EM 800/700 o8 62 60 62 65 P AA SM/SM
56 57 62
9 7/16/20 1:06 89 M46 DS 860/700 o6 99 o8 64 67 P AA SM/SM
57 59 57
10 7/16/20 12:44 89 M50 JL 860/650 64 o4 09 63 65 P AA TXITX
60 61 61
11 7/16/20 12:50 89 M48 EM 800/650 :; 22 Z?) 64 71 P AA TXITX

Hallatan Report 20200720




HALLATON

ENVIRONMENTAL LININGS
Geomembrane Field Trial Seam Log

Project No.: 2077-1382 Material: LLPDE Project Seam Requirements
Project Name: AEP Amos Plateau Power Plant Pond Fusion: Extrusion:
Start Date: 7/16/20 Peel: 50 | Peel:| 44
Project Location: Winfield, WV 40 mil Thickness Shear:| 60 |[Shear:] 60
Tensiometer #:| T16
Welder ID | Wedge |Extruder Seam Strength
a 9 Xt 9 Pass | Tech
£ Fail | ID
: : e o
Y . - [ ‘6 .
% Date Time § E 3 °F/fpm oF o IN/OUT (ppi) Remarks
é s 18| g
< = o %max)
1 2 3 5 1 2 3 4 5
61 51 59
12 7/16/20 12:50 89 M46 DS 860/600 67 71 P AA TXITX
52 62 58
13 7/17/20 8:45 75 X5 JL 300/500 70 64 66 70 71 P AA TXITX
14 7/17/20 1:45 75 X5 JL 300/500 63 66 %9 68 72 P AA TXITX
15 7/17/20 1:51 75 X27 EM 350/500 61 59 63 72 71 P AA TXITX
16 7/17/20 5:00 89 M48 DS 860/800 62 61 o8 77 69 P AA SM/SM
61 63 59
17 7/17/20 5:10 89 M48 DS 860/700 09 62 08 80 75 P AA TXITX
60 68 62
18 7/17/20 5:23 89 M48 JL 860/750 60 %9 63 66 68 P AA SM/SM
59 60 61
19 7/17/20 5:20 89 M46 JL 860/700 09 69 63 69 71 P AA TXITX
60 62 59
68 69 71
20 7/17/20 6:25 89 X27 EM 300/550 73 72 P AA TXITX
21 7/17/20 6:29 89 X5 JL 350/300 %9 61 61 69 71 P AA TXITX
22 7/18/20 7:42 73 X27 00 300/500 68 61 63 66 77 P AA TXITX
23 7/18/20 1:30 91 X27 00 300/500 64 65 65 70 74 P AA TX/ITX
Hallatan Report 20200720 2




HALLATON

ENVIRONMENTAL LININGS
Panel Placement Log

Project No.: 2077-1382 Material: LLPDE
Project Name: AEP Amos Plateau Power Plant Pond
Project Start Date: 7/16/20
Project Location: Winfield, WV 40 mil
Degfc:;e d Panel No. De-lp-)ilr: ;e d Panel Location Roll No. Width (FT) L?:.?)t h (S%ﬁe:T)
7/16/20 P1 7:22 SLOPE 0024 23 133 3059
7/16/20 P2 7:29 SLOPE 0024 23 128 2944
7/16/20 P3 7:37 SLOPE 0024 23 122 2806
7/16/20 P4 7:43 SLOPE 0024 23 110 2530
7/16/20 P5 7:50 SLOPE 0024 23 97 2231
7/16/20 P6 8:03 SLOPE 0024 23 88 2024
7/16/20 P7 8:25 SLOPE 0024 23 80 1840
7/16/20 P8 8:35 SLOPE 0024 23 70 1610
7/16/20 P9 8:40 SLOPE 0024 23 60 1380
7/16/20 P10 8:48 SLOPE 0024 23 48 1104
7/16/20 P11 9:00 SLOPE 0024 23 30 690
7/16/20 P12 9:20 SLOPE 0023 23 190 4370
7/16/20 P13 9:35 SLOPE 0023 23 175 4025
7/16/20 P14 9:46 SLOPE 0023 23 80 1840
7/16/20 P15 9:56 SLOPE 0004 23 75 1725
7/16/20 P16 12:20 SLOPE 0004 23 54 1242
7/16/20 P17 10:18 SLOPE 0004 23 91 2093
7/16/20 P18 10:30 SLOPE 0004 23 131 3013
7/16/20 P19 10:40 SLOPE 0004 23 116 2668
7/16/20 P20 10:51 SLOPE 0004 23 85 1955
7/16/20 P21 11:00 SLOPE 0004 23 52 1196
7/16/20 P22 11:11 SLOPE 0004 23 20 460
7/16/20 P23 12:56 SLOPE 0021 23 193 4439
7/16/20 P24 1:83 SLOPE 0021 23 183 4209
7/16/20 P25 1:16 SLOPE 0021 23 171 3933
7/16/20 P26 1:29 SLOPE 0021 23 160 3680
7/16/20 P27 1:47 SLOPE 0027 23 152 3496
7/16/20 P28 2:02 SLOPE 0027 23 145 3335
7/16/20 P29 2:15 SLOPE 0027 23 137 3151
7/16/20 P30 3:10 SLOPE 0027 23 124 2852
7/16/20 P31 3:18 SLOPE 0027 23 106 2438
7/16/20 P32 3:46 SLOPE 0026 23 142 3266




HALLATON

ENVIRONMENTAL LININGS
Panel Placement Log

Project No.: 2077-1382 Material: LLPDE
Project Name: AEP Amos Plateau Power Plant Pond
Project Start Date: 7/16/20
Project Location: Winfield, WV 40 mil
Degfc:;e d Panel No. De-lp-)ilr: ;e d Panel Location Roll No. Width (FT) L?:.?)t h (S%ﬁeIfT)
7/16/20 P33 3:51 SLOPE 0026 23 126 2898
7/16/20 P34 3:57 SLOPE 0026 23 79 1817
7/16/20 P35 4:02 SLOPE 0026 23 60 1380
7/16/20 P36 4:06 SLOPE 0026 23 Y| 943
7/16/20 P37 4:10 SLOPE 0026 23 16 368
7/16/20 P38 4:16 SLOPE 0027 23 43 989
7/16/20 P39 4:20 SLOPE 0026 23 61 1403
7/16/20 P40 4:23 SLOPE 0026 23 34 782
7/16/20 P41 4:40 SLOPE 0026 23 37 851
7/16/20 P42 4:45 SLOPE 0026 9 18 162
7/16/20 P43 4:54 SLOPE 0026 23 90 2070
7/16/20 P44 5:06 SLOPE 0022 23 56 1288
7/16/20 P45 5:12 SLOPE 0022 23 137 3151
7/16/20 P46 5:25 SLOPE 0022 23 129 2967
7/16/20 P47 5:36 SLOPE 0022 23 122 2806
7/16/20 P48 5:44 SLOPE 0022 23 112 2576
7/16/20 P49 5:50 SLOPE 0022 23 105 2415
7/16/20 P50 6:10 SLOPE 0025 23 94 2162
7/16/20 P51 4:53 SLOPE 0025 23 85 1955
7/16/20 P52 4:56 SLOPE 0025 23 75 1725
7/16/20 P53 4:59 SLOPE 0025 23 71 1633
7/16/20 P54 5:28 SLOPE 0025 23 63 1449
7/16/20 P55 5:10 SLOPE 0022 23 48 1104
7/16/20 P56 5:14 SLOPE 0025 23 30 690
7/16/20 P57 5:19 SLOPE 0025 15 18 270
7/16/20 P58 5:30 SLOPE 0025 23 129 2967
7/16/20 P59 5:42 SLOPE 0025 23 122 2806
7/16/20 P60 6:10 SLOPE 0037 23 34 782
7/16/20 P61 6:15 SLOPE 0037 23 67 1541
7/16/20 P62 9:19 SLOPE 0025 23 23 529
7/16/20 P63 6:25 SLOPE 0037 23 35 805
7/16/20 P64 6:37 SLOPE 0037 23 65 1495
7/16/20 P65 6:42 SLOPE 0037 23 11 253
7/16/20 P66 7:15 SLOPE 0025 13 17 221




HALLATON

ENVIRONMENTAL LININGS

Repair Log
Project No.: Material: LLPDE
Project Name: AEP Amos Plateau Power Plant Pond
Date: 7/16/20 Thickness: 40 mil
Project Location: Winfield, WV -
N
Repair # | Defect Code Defect Location Repair Date l?;;a;' t:g‘: Ma(l:gine I?I_eer:;:' Vacuum Test
Seam # & PIF Date
1 AT P-6/16/18/CAP 7/17/20 9:42 2x3 X5 JL PASS 7/17/20
2 AT P-6/7/18 7/17/20 10:34 2x2 X5 JL PASS 7/17/20
3 BO P-16/18/CAP 7/17/20 10:28 2x2 X5 JL PASS 7/17/20
4 AT P-16/17/18/CAP 7/17/20 3:15 2x4 X5 JL PASS 7/17/20
5 BO P-14/16 12'>BOSS 7/17/20 10:07 2x3 X5 JL PASS 7/17/20
6 AT P-14/15/16/17 7/17/20 10:00 2x4 X5 JL PASS 7/17/20
7 AT P-13/14/15 7/17/20 10:46 2x2 X5 JL PASS 7/18/20
8 AT P-5/6/16 7/17/20 9:15 2x4 X5 JL PASS 7/18/20
9 AT P-4/5/14/16 7/17/20 10:41 2x2 X5 JL PASS 7/18/20
10 AT P-3/4/14 7/17/20 11:07 2x2 X5 JL PASS 7/18/20
11 AT P-3/13/14 7/17/20 11:10 2x2 X5 JL PASS 7/18/20
12 MD P-13 4'>P-3 7/17/20 11:22 2x2 X5 JL PASS 7/18/20
13 AT P-2/3/13 7/17/20 11:20 2x2 X5 JL PASS 7/18/20
14 AT P-2/12/13 7/17/20 11:30 2x2 X5 JL PASS 7/18/20
15 AT P-1/2/12 7/17/20 12:04 2x2 X5 JL PASS 7/18/20
16 CAP P-1/12/23/30/32/43 7/17/20 11:58 3x14 X5 JL PASS 7/18/20
17 AT P-23/24/43/45 7/17/20 12:12 2x3 X5 JL PASS 7/18/20
18 AT P-24/25/45/46 7/17/20 12:23 2x5 X5 JL PASS 7/18/20
19 AT P-25/26/46 7/17/20 1:25 2x2 X5 JL PASS 7/18/20
20 AT P-26/46/47 7/17/20 1:32 2x2 X5 JL PASS 7/18/20
21 AT P-26/27/47 7/17/20 1:41 2x2 X5 JL PASS 7/18/20
22 AT P-27/47/48 7/17/20 1:47 2x2 X5 JL PASS 7/18/20
23 AT P-27/28/48 7/17/20 1:55 2x2 X5 JL PASS 7/18/20
24 AT P-28/48/49 7/17/20 2:00 2x2 X5 JL PASS 7/18/20
25 AT P-28/29/49 7/17/20 2:03 2x3 X5 JL PASS 7/18/20
26 AT P-7/18/19 7/17/20 3:04 2x2 X5 JL PASS 7/18/20
27 AT P-7/8/19 7/17/20 3:08 2x2 X5 JL PASS 7/18/20
28 AT P-8/9/19/20 7/17/20 3:21 2x2 X5 JL PASS 7/18/20
29 CAP 9/10/20/21 7/17/20 3:54 2x21 X5 JL PASS 7/18/20
30 AT P-30/31/32/33 7/17/20 4:26 2x2 X5 JL PASS 7/18/20
31 AT P-31/33/34/40 7/17/20 4:32 2x3 X5 JL PASS 7/18/20
32 AT P-33/34/35 7/17/20 4:42 2x8 X5 JL PASS 7/18/20




HALLATON

ENVIRONMENTAL LININGS

Repair Log
Project No.: 2077-1382 Material: LLPDE
Project Name: AEP Amos Plateau Power Plant Pond
Date: 7/16/20 Thickness: 40 mil
Project Location: Winfield, WV -
N
Repair # | Defect Code Defect Location Repair Date l?;;a;' t:g‘: Ma(l:gine I?I_eer:;:' Vacuum Test
Seam # & PIF Date
33 AT P-33/35/36 7/17/20 4:50 2x2 X5 JL PASS 7/18/20
34 BO P-44/45 13'>BOSS 7/17/20 5:04 2x2 X5 JL PASS 7/18/20
35 BO P-44/45/TOP TRENCH 7/17/20 5:10 2x2 X5 JL PASS 7/18/20
36 AT P-10/21 10'>BOOT 7/17/20 5:00 2x2 X27 EM PASS 7/18/20
37 BT P-10/11/21/22 7/17/20 5:35 16x16 X27 EM PASS 7/18/20
38 BO P-11/22/TOP TRENCH 7/17/20 5:50 2x4 X27 EM PASS 7/18/20
39 BO P-21/22 2>TRENCH 7/17/20 5:55 2x2 X27 EM PASS 7/18/20
40 BO P-18/19 3'>TRENCH 7/17/20 5:59 2x2 X27 EM PASS 7/18/20
41 BO P-17/18 2'>TOP TRENCH 7/17/20 6:16 2x2 X27 EM PASS 7/18/20
42 BO P-15/17 1'>TOP TRENCH 7/17/20 6:23 2x2 X27 EM PASS 7/18/20
43 BO P-15/17 48'>BOSS 7/17/20 6:30 2x3 X27 EM PASS 7/18/20
44 BO P-8/9 2'>TOP TRENCH 7/17/20 6:46 2x2 X27 EM PASS 7/18/20
45 BO P-2/3 2’>TRENCH 7/17/20 7:09 2x2 X27 EM PASS 7/18/20
46 BO P-1/2 2>TRENCH 7/17/20 7:15 2x2 X27 EM PASS 7/18/20
47 BO P-1/30 2'>TRENCH 7/17/20 7:50 2x2 X27 EM PASS 7/18/20
48 BO P-30/31 2'>TRENCH 7/17/20 7:47 2x2 X27 EM PASS 7/18/20
49 BO P-31/42 2'>TOP TRENCH 7/17/20 8:08 2x2 X27 EM PASS 7/18/20
50 AT P-29/49/50/CAP 7/17/20 8:13 2x2 X5 JL PASS 7/18/20
51 AT P-29/50/58/CAP 7/17/20 8:09 2x2 X5 JL PASS 7/18/20
52 AT P-50/51/58 7/17/20 8:04 2x2 X5 JL PASS 7/18/20
53 AT P-51/58/59 7/17/20 7:57 2x2 X5 JL PASS 7/18/20
54 AT P-51/52/59 7/17/20 8:00 2x2 X5 JL PASS 7/18/20
55 AT P-52/59/61 7/17/20 8:18 2x2 X5 JL PASS 7/18/20
56 BO P-1/30 55'<EOS 7/17/20 4:14 2x2 X5 JL PASS 7/18/20
57 BO P-1/30 66'<EOS 7/17/20 4:18 2x2 X5 JL PASS 7/18/20
58 AT P-31/39/40 7/18/20 7:57 2x2 X27 (0]6) PASS 7/18/20
59 AT P-34/38/40 7/18/20 8:07 2x2 X27 (0]0) PASS 7/18/20
60 AT P-38/39/50 7/18/20 5:03 2x2 X27 (0]6) PASS 7/18/20
61 AT P-31/39/41 7/18/20 7:50 2x2 X27 (0]0) PASS 7/18/20
62 AT P-31/41/42 7/18/20 8:12 2x2 X27 (0]6) PASS 7/18/20
63 BO P-39/41 2'>TOP TRENCH 7/18/20 8:36 2x2 X27 (0]0) PASS 7/18/20
64 BO P-38/39 2'>TOP TRENCH 7/18/20 8:37 2x2 X27 (0]6) PASS 7/18/20




HALLATON

ENVIRONMENTAL LININGS

Repair Log
Project No.: 2077-1382 Material: LLPDE
Project Name: AEP Amos Plateau Power Plant Pond
Date: 7/16/20 Thickness: 40 mil
Project Location: Winfield, WV -
N
Repair # | Defect Code Defect Location Repair Date l?;;a;' t:g‘: Ma(l:gine I?I_eer:;:' Vacuum Test
Seam # & PIF Date
65 BO P-34/38/TOP TRENCH 7/18/20 8:44 2x5 X27 (0]0) PASS 7/18/20
66 CAP P-33/36/37 7/18/20 9:24 2x16 X27 (0]6) PASS 7/18/20
67 BO P-36/37/TOP TRENCH 7/18/20 9:04 2x2 X27 (0]0) PASS 7/18/20
68 BO P-32/44 2'>TOP TRENCH 7/18/20 9:12 2x2 X27 (0]6) PASS 7/18/20
69 AT P-32/43/44 7/18/20 9:29 2x2 X27 (0]0) PASS 7/18/20
70 AT P-43/44/45 7/18/20 9:36 2x2 X27 (0]6) PASS 7/18/20
71 BO P-44/45 50'>BOSS 7/18/20 9:30 2x2 X27 (0]0) PASS 7/18/20
72 BO P-46/47 39'>BOSS 7/18/20 9:48 2x2 X27 (0]6) PASS 7/18/20
73 BO P-45/46 3'>BOSS 7/17/20 2:50 2X2 X5 JL PASS 7/18/20
74 BO P-46/47 2'>TOP TRENCH 7/17/20 2:42 2x5 X5 JL PASS 7/18/20
75 BO P-49/50 2'>TOP TRENCH 7/17/20 2:30 2x2 X5 JL PASS 7/18/20
76 BO P-51/52 7'<TOP TRENCH 7/18/20 1:00 2x2 X27 (0]6) PASS 7/18/20
77 BO P-72/73 1'>TOP TRENCH 7/18/20 10:10 2x5 X27 (0]0) PASS 7/18/20
78 AT P-52/63/61 7/18/20 10:58 2x3 X27 (0]6) PASS 7/18/20
79 BO P-59/61 72'>BOSS 7/18/20 11:01 2x2 X27 (0]0) PASS 7/18/20
80 BT P-59/61 62'>BOSS 7/18/20 12:10 8x8 X27 (0]6) PASS 7/18/20
81 AT P-59/60/61 7/18/20 1:38 2x2 X27 (0]0) PASS 7/18/20
82 AT P-60/62/63/65 7/18/20 1:46 2x3 X27 (0]6) PASS 7/18/20
83 AT P-60/61/63 7/18/20 1:42 2x2 X27 (0]0) PASS 7/18/20
84 AT P-61/64/65 7/18/20 1:35 2x2 X27 (0]6) PASS 7/18/20
85 AT P-63/64/65 7/18/20 1:51 2x2 X27 (0]0) PASS 7/18/20
86 AT P-53/54/61 7/18/20 11:10 2x2 X27 (0]6) PASS 7/18/20
87 AT P-54/61/64 7/18/20 11:14 2x2 X27 (0]0) PASS 7/18/20
88 AT P-54/55/64 7/18/20 12:18 2x2 X27 (0]6) PASS 7/18/20
89 AT P-54/55/56 7/18/20 12:23 2x2 X27 (0]0) PASS 7/18/20
90 AT P-54/56 11'>BOSS 7/18/20 1:56 2x2 X27 (0]6) PASS 7/18/20
91 BO P-54/56/57 7/18/20 2:00 2x2 X27 (0]0) PASS 7/18/20
92 BO P-55/56 9'>TOP TRENCH 7/18/20 2:04 2x2 X27 (0]6) PASS 7/18/20
93 CAP P-55/66/TOP TRENCH 7/18/20 2:24 2x18 X27 (0]0) PASS 7/18/20
94 BO P-58/59 9'>TOP TRENCH 7/18/20 2:50 2x9 X27 (0]6) PASS 7/18/20
95 BO P-27/28 1'>TOP TRENCH 7/18/20 2:54 2x2 X27 (0]0) PASS 7/18/20
96 BO P-12/13 1'>TOP TRENCH 7/18/20 3:20 2x6 X27 (0]6) PASS 7/18/20




September 8, 2022
Project C130109.24.005 and .006

ATTACHMENT 6
PLATEAU POND LINING:

CERTIFICATE OF SUBGRADE ACCEPTANCE

gaiconsultants.com



HALLATON

ENVIRONMENTAL LININGS

1206 SPARKS ROAD - SPARKS, MD 21152
(410) 583-7700 - Fax (410) 583-7720

Certificate of Subgrade Acceptance

Project No.: 2077-1382
Project Name: AEP Amos Plateau Power Plant Pond
Project Start Date: 7/16/20
Project Location: Winfield, WV

I, the undersigned, duly authorized representative of the installer, do hereby accept the soil
subgrade surface conditions. | do not accept any responsibility for the conditions or character of
the subsurface soil, or any effect the subsurface soil might have on the liner system.

Area to be Accepted:

Date Installed: 7/16/2020
Panels Installed: P-1 to P-50
Description of Area: Liner installed- 112632 SQ FT

Hallaton Signature Title
Aoy a3
QA/QC Signature - Title
e ﬂ o
GC/Othey” Title

Area to be Accepted:




HALLATON

ENVIRONMENTAL LININGS

1206 SPARKS ROAD - SPARKS, MD 21152
(410) 583-7700 - Fax (410) 583-7720

Certificate of Subgrade Acceptance

Project No.: 2077-1382
Project Name: AEP Amos Plateau Power Plant Pond
Project Start Date: 7/16/20
Project Location: Winfield, WV

I, the undersigned, duly authorized representative of the installer, do hereby accept the soil
subgrade surface conditions. | do not accept any responsibility for the conditions or character of
the subsurface soil, or any effect the subsurface soil might have on the liner system.

Date Installed: 7/17/2020
Panels Installed: P-51 to P-66
Description of Area: Liner installed- 20225 SQ FT

Hallaton Signature Title
A NT O D Aw RNV,
QA/QC Signature ! ~ Title

gl QS

GC/Other Title



September 8, 2022
Project C130109.24.005 and .006

ATTACHMENT 7

SEQUENCE 4 BUBBLE REPAIR AND LINER PATCHING — MEMO AND REPORTS

gaiconsultants.com



GAI Consultants, Inc.
500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC.1 PAGE 10F 3
(304) 926-8100
304) 926-8180 (FAX
309 (FAX) DAILY PROGRESS REPORT
DATE: PROJECT NO.: REPORT NO.:
07/30/2020 C130109.10 2020-013
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:45 a.m. DEPART  4:25 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ Hallaton Environmental Linings
WEATHER
AM:  70°F, Sunny PM:  75°F, Thunderstorms
MANPOWER
PRIV SUPER'S | 2 | FOREMAN | 3 | OPERATORS | 8 | LABORERS OTHER:
OTHER
CONTRACTORS:

THE FOLLOWING WAS NOTED:

tested.

- Hallaton extrusion welded the patches in the forebay area. After the repairs were made the were vacuum box

- Hallaton cut the “bubble” areas open in the bowl area of Sequence 4, drained the water, leistered patches to cut
areas, and air tested the patches.

- Hallaton placed the steel bands around the two inlet pipes in the forebay area. A picture of this will be in the next
work day’s report.

- Jergens placed geotextile and quickcrete over the repairs made in the forebay floor.

- Jergens placed the 14 inches of AASHTO No.1 stone on the pond access road

CQA REPRESENTATIVE:

Joe Rose.

July 30, 2020

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.

500 Lee Street East, Suite 700

Charleston, WV 25301 QAQC.1
(304) 926-8100

(304) 926-8180 (FAX) DAILY PROGRESS REPORT

PHOTOS

Plateau Pond: Placing No.1 Stone on the Pnd
Access Road in the Forebay Area. 20200730

Plateau Pond: Repair made on one of the Drainage
Holes in the Forebay Area. 20200730

qe 4 Bowl Area: of the “Bubbles” Cut

and Draining. 20200730

July 30, 2020

PAGE 2 OF 3

® gaiconsultants

transforming ideas into reality



GAI Consultants, Inc.
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(304) 926-8100
304) 926-8180 (FAX
509 (FAX) DAILY PROGRESS REPORT
DATE: PROJECT NO.: REPORT NO.:
08/03/2020 C130109.10 2020-014
PROJECT:
AEP Amos LF Beaver Plateau Pond Lining
LOCATION: CQA TIME ON-SITE:
AEP Amos FGD Landfill ARRIVE: 6:55 a.m. DEPART  5:05 p.m.
CONTRACTOR(S): SUBCONTRACTOR(S)
RBJ Hallaton Environmental Linings
WEATHER
AM:  70°F, Sunny PM:  84°F, Cloudy
MANPOWER
PRIV SUPER'S FOREMAN OPERATORS | 2 | LABORERS OTHER:  Ed Sobonya
OTHER
CONTRACTORS:
THE FOLLOWING WAS NOTED:
- Jergens Hauled No.2 Stone to make a temporary access road along the bench around the main pond area. This
will be used to access areas above and below the bench in order to place the 6-inch thick protective layer.
- Jergens Hauled the No.1 stone to begin rebuilding of the berm between the main pond and the forebay.
- Two of the Three bubble areas on Sequence 4 have accrued a substantial amount of water. The Third area has a
small amount that could be contributed to the remnants between the subgrade and liner after the repair.

CQA REPRESENTATIVE:

Joe Rose.
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PHOTOS

Sequence 4 Bowl Area: One of the Bubble Areas
that Accrued Water. 20200803

Plateau Pond: Tmporary Access Road aldng the
Bench of the Main Pond Area. 20200803

20200803

August 3, 2020 ® gaiconsultants

transforming ideas into reality
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500 Lee Street East, Suite 700

Charleston, WV 25301 PAGE 1 OF 3
(304) 926-8100

(304) 926-8180 (FAX) Bubble Repair and Liner Patching Memo

Hallatan had two areas opened through the GDN and PCV Liner for water sampling. The patching consisted of
cutting on site PCV Material 6-inches greater than the sampled area openings. Cleaned the cut areas of the
Existing PCV, then glued the patches in place. The GDN cut Areas were put back together using Zip-Ties.
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1 Introduction

American Electric Power (AEP) is constructing additional cells within the north valley of the flue gas
desulfurization (FGD) landfill at the John E. Amos Plant in Winfield, West Virginia (the Site; Figure 1-1).
Construction of Sequence 4 included groundwater underdrains, subbase, a compacted clay liner, a
geomembrane liner, and a protective cover. After construction, water began to accumulate beneath the
geomembrane in the eastern portion (eastern valley) of Sequence 4 and formed several bubbles beneath the liner
that were exposed to the surface during erosion of the bottom ash protective cover material (Figure 1-2). The
Plateau Stormwater Retention Pond (the pond), which is south of the eastern valley, was initially identified as a
potential source for excessive recharge to groundwater, as it was unlined. AEP lined the pond in June 2020;
however, after the pond lining the liner bubbles were drained in August 2020 and then re-formed in September
2020. AEP subsequently requested that Arcadis U.S., Inc. (Arcadis) prepare a hydrogeologic summary and data
gap recommendations to further evaluate the source of the excessive water forming the liner bubbles.

1.1 Preliminary Hydrogeologic Summary and Data Gap
Recommendations

The preliminary hydrogeologic summary and data gap recommendations for the Sequence 4 area using existing
information were submitted in April 2021 and are summarized below.

The ridges and valleys at the Site consist of alternating beds of sandstone, siltstone, claystone, and shale of the
Monongahela and Conemaugh Formations, with occasional thin limestone and coal beds. These alternating beds
are nearly horizontal, dipping to the north-northwest at 20 feet (ft) per mile. Sedimentary bed thickness varies
laterally, making stratigraphic correlation difficult (GAl 2006). Bedrock at the Site has been fractured through a
process called stress relief fracturing (SRF), which is characteristic of Appalachian valleys (U.S. Geological
Survey [USGS] 1981, 2001) and results in a network of nearly horizontal to nearly vertical fractures both along
ridges, slopes, and underlying valley floors. Based on the past data and understanding of the geologic conditions,
groundwater flow within the SRF system constitutes the uppermost aquifer. In general, groundwater from the
ridges provided by recharge follows topography and flows vertically downwards to the valley floor. However, local
groundwater flow may be further influenced by differences in the bedrock stratigraphic characteristics such as bed
thickness, bed induration, and degree of fracturing along bedding planes based on variation of these
characteristics.

Water has accumulated beneath the liner predominately on the eastern end of Sequence 4 and in areas to the
northeast and southeast. The water accumulation can be potentially attributed to several factors. One factor could
be localized preferential horizontal groundwater flow near Sequence 4, where groundwater within the SRF system
encounters a less permeable zone at a depth that may deflect flow more laterally along bedding planes than
vertically. These preferential horizontal flow paths are expressed as seeps along slopes. As-built drawings of
Sequence 4 indicated several areas within the eastern portion that required installation of gravel blankets and
underdrains to divert and mitigate flow along observed seepage faces.

To better understand the potential for preferential groundwater flow paths and/or local vertical flow impedance
(aquitards) near Sequence 4, Arcadis reviewed the 0517 boring log. This boring was installed in May 2005 via
wire-line rock coring techniques and is the only boring that provides detailed lithologic data in the immediate
vicinity of the eastern portion of Sequence 4. Boring 0517 was subsequently converted to a piezometer and
monitoring well MW-8 was installed adjacent to boring 0517 via air rotary techniques (Figure 1-2).
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At boring 0517, bedrock was encountered approximately 10 ft below the soil overburden consisting of silty to
sandy clay. The remaining 140 ft of the borehole is characterized by alternating shale, claystone, siltstone, and
sandstone. Individual rock beds are often thinner (i.e., less than 5 ft thick), and multiple depth intervals are
described as interbedded shale and sandstone. There are some relatively massive sandstone beds located at
elevations of 909 to 918 ft above mean sea level (amsl), 889 to 898 ft amsl, and 814 to 834 ft amsl. In the context
of the SRF system, these sandstone beds are more resistant to fracturing than the shale, claystone, and siltstone.
Low to moderate angled stained fractures were observed throughout the upper portion of the borehole from the
bedrock surface to 864 ft amsl with most of these fractures occurring in non-sandstone beds. This suggests that
vertical groundwater flow through the SRF system is more likely to occur, supported by vertical fracturing within
this portion of the borehole. Below 864 ft amsl (i.e., the bottom 68 ft of the borehole), the bedrock notably
becomes more competent with fewer observed fractures, suggesting reduced permeability.

Based on the data review, bedrock groundwater flow surrounding the eastern valley of Sequence 4 flows from the
ridges, along the slopes and towards topographic lows and likely has potential transitions of variable vertical to
horizontal components of flow at an approximate elevation of 864 ft amsl. In addition, local competent beds higher
in elevation along the slope (e.g., sandstone and shale bedding contacts from 889 to 898 ft amsl) may also
contribute to horizontal groundwater seepage. This higher elevation of groundwater seepage correlates with the
elevation of the main 4-inch groundwater underdrain installed on the bench along the Sequence 4 northern slope
and associated laterals that run along erosion rills observed during the installation.

During a site visit conducted by AEP and Arcadis personnel on April 13, 2021, groundwater seeps (Seep 1 on
Fig. 1-1) were observed approximately 350 feet northeast of the eastern edge of Sequence 4 on the downslope
side of the ridge. The observed groundwater seeps were associated with a several feet thick sandstone outcrop
that was surveyed at an approximate elevation of 889 ft amsl. This seep elevation correlates to the base of a
sandstone unit observed at a near equivalent elevation at boring 0517, and also correlates to the a range of
elevations of the gravel blankets and the 4-inch bench groundwater underdrain within the eastern valley of
Sequence 4. The presence and variable flow of the groundwater seeps along the ridge are likely seasonal and
intermittent to non-existent during drier periods of the year.

Similar mid-slope groundwater seepage faces were also observed to the north within Sequence 6 and
downgradient from MW-9 (Seep 2 on Figure 1-1). This observed groundwater seepage face, which occurs in
several areas along the slope, was surveyed at approximately 900 ft amsl and is comparable to the elevation
observations in Sequence 4 and to the northeast of Sequence 4 at Seep 1, suggesting bedrock stratigraphy
driven horizontal groundwater flow components.

The Arcadis Initial Hydrogeology Summary and Recommendations for Data Gap Investigation memo, dated April
30, 2021, also included recommendations for collecting data to update the groundwater flow conceptual site
model (CSM) and provide empirical data for understanding the volumetric groundwater flux entering Sequence 4.
The following specific objectives were outlined:

1. Collect additional data for comprehensive bedrock stratigraphic and fracture understanding along the
northern, southern, and eastern ridges surround the Sequence 4 eastern portion.

2. Define the quantifiable horizontal and vertical groundwater flow conditions along the ridge surrounding
Sequence 4 (e.g., volumetric flux).

3. Record comprehensive groundwater elevation data to evaluate horizontal and vertical groundwater flow
directions and magnitudes (hydraulic gradients) at Sequence 4 eastern portion and to the east within the
downgradient valley.
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4. Provide implications, if necessary, based on the results for the Coal Combustion Residual (CCR) Location
Restrictions for separation from the uppermost aquifer and whether additional measures are required to meet
that criterion.

This report is organized to describe the work completed during implementation of the data gap recommendations

and evaluation to meet the objectives identified above.

1.2 Data Gap Investigation

The data gap investigation was completed from June to September 2021 and included collecting the data
summarized below:

e Six bedrock borings (2101 to 2106) were installed to provide a more comprehensive stratigraphic and fracture
understanding along the northern, southern, and eastern ridges surrounding the Sequence 4 eastern valley
(2101 to 2104); and additionally at Sequence 6 (2105) and the western downgradient valley center (2106).

e Borehole geophysics (temperature, fluid resistivity, natural gamma, density, neutron, lateral resistivity,
spontaneous potential, caliper, single point resistance, acoustic televiewer, and electromagnetic flow meter)
were documented at five of the six borings (2101 to 2105).

¢ Nine monitoring wells were installed and developed as clusters at targeted fracture zones within Sequence 4
across 4 potential water bearing zones: (1)super shallow [ss], (2) shallow [s], (3) intermediate [i], and (4)
deep [d] at locations (MW-2101ss, s, i, d, MW-2102s,i,d and MW-2103 s,i.

e Four monitoring wells were installed and developed at targeted fracture zones within Sequence 6 at MW-2105
ss, s, i, and d.

¢ One monitoring well was installed and developed within the downgradient valley SRF in Sequence 9 at MW-
2106.

e Hydraulic testing was conducted that included slug testing and single-well pumping tests.

e Groundwater elevation data were collected to evaluate recharge response and groundwater flow directions
and magnitudes (hydraulic gradients).

e Groundwater, liner bubbles, chimney drains, Plateau Pond, and groundwater underdrains were sampled for
geochemistry to characterize the water types.

1.3  Sequence 4 North Valley Construction

In 2019, tree removal and excavation were completed over the surface during landfill construction activities. This
included removal of more than 10 ft of clay soil overburden in the Sequence 4 area. Drawings and reports of the
Sequence 4 liner system construction provided by GAl indicates the following for Sequence 4:

e Groundwater interceptor underdrain system (approximately 3 ft below the subbase);
e Twelve inches of compacted or in-place clayey-silt sub-base;

o Twenty-four inches of compacted clay liner (north valley);

e  Thirty-mil polyvinyl chloride (PVC) geomembrane;

o Geo-composite drainage net (GDN)
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o Eighteen inches of protective cover (typically bottom ash, potentially West Virginia Department of
Transportation mortar sand or gypsum).

During construction, GAI Consultants (GAI) communicated several areas within the eastern valley that required
installation of gravel blankets along with the groundwater underdrains to divert and mitigate flow along observed
seepage faces. These areas, along with the underdrains, are shown on Figure 1-2. The underdrains consist of 4-
inch, 6-inch, and 12-inch diameter perforated pipe with several lateral runs and connections that are wrapped in
geotextile fabric, and the gravel trenches are approximately 3 ft by 3 ft and composed of non-calcareous
American Association of State Highway and Transportation Officials (AASHTO) No. 57 stone. The geomembrane
liner is currently covered with bottom ash, sand, or gypsum as protective cover before waste placement.

2 Methods

The activities described below were completed in accordance with the AEP-approved work plan prepared by
Arcadis following the initial hydrogeologic review and data gap summary. The work plan was prepared using West
Virginia Department of Environmental Protection Title 47 Series 60 Monitoring Well Design Standards, dated June
21,2011 and ASTM International (ASTM) standards, where referenced, as guidance.

2.1 Boring Installation

AEP staff staked and surveyed the six boring locations (2101 through 2106) to facilitate drilling pad construction
by RB Jergens. The AEP staff also provided locating clearance for private plant utilities in the vicinity of the boring
locations and offset borings for multiple monitoring wells in clusters, where applicable. Arcadis subcontracted
Underground Detective to perform utility location services using ground-penetrating radar and electromagnetic
(EM) survey over an area of approximately 25 feet by 25 feet at each location. The boring locations were also
soft cleared using air excavation (air knife) to a diameter of at least 10 percent larger than the largest diameter
drilling tooling to be used. Underground Detective completed air excavation to a minimum depth of 6 feet below
ground surface (bgs) or the soil-rock interface, whichever was shallower. In most cases, the bedrock surface was
very shallow (less than 6 inches to 6.5 ft of overburden), and minimal air excavation was necessary.

Overburden was minimal at the borings, except for location MW-2106 in the center portion of the valley in
Sequence 9. If overburden was present, an 8-inch diameter steel surface casing was installed approximately 2
feet into the competent bedrock. Wireline rock coring with a core size of 2 inches diameter (NQ2) over 10-foot
lengths was used to continuously sample the bedrock. An Arcadis geologist logged the rock cores and any other
pertinent information via field logs that included the soil and bedrock classification in accordance with the Work
Plan. The rock cores are stored in a storage building at the landfill near the offices.

Borings were advanced to a minimum elevation of approximately 865 ft amsl (66 to 127 ft below surface) and/or
were terminated when at least one significant fracture zone was encountered in deeper competent bedrock
defined by a rock quality designation (RQD) greater than 90 percent for approximately 15 feet. The rock coring at
MW-2106 was advanced until the water-bearing SRF underlying the valley was encountered. The location of each
boring is depicted on Figure 1-1. The rock core logs for the borings listed above are included in Appendix A-1.

2.2 Borehole Geophysics

Arcadis contracted Marshall Miller & Associates (MMA) to complete borehole geophysical logging on five of the
six initially installed borings (2101 through 2105). The geophysical logging was completed by lowering various
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probes down the open borehole using a winch system. Nine parameters were measured by the following six
instruments:

Acoustic televiewer;

Density;

Temperature, lateral resistivity, fluid conductivity, natural gamma count (four sensors on one probe);
Neutron porosity;

Three-arm caliper;

. EM flow meter.

After the initial logging, MMA and Arcadis field and technical staff analyzed the data in real time to identify
significant fracture intervals, depths, and thicknesses. Up to six fracture intervals were selected for additional
testing using an EM flow meter. The EM flow meter provided a flow rate and vertical flow direction within the
borehole for the selected intervals under ambient and pumping conditions to evaluate the relative transmissivity of
each identified fracture zone following the methods described below:

I R N N

1. The static borehole water level was measured manually using an electronic water level meter.

2. A submersible pump was placed in the open borehole approximately 5 to 7 feet below the static water level.

3. The borehole was pumped at the minimum flow rate necessary to induce near steady-state drawdown of 2 to
4 feet.

4. Once near steady-state conditions were met, the EM flow meter data were recorded.

5. The pumping rate and water level were measured and recorded continuously throughout the EM flow meter
testing.

The geophysical logging information and interpretation were used, along with the core log, to design the

monitoring well screen intervals. The data reports for the geophysical logging are provided in Appendix B.

2.3 Well Installation

A total of 14 monitoring wells were installed at all borehole locations except for location 2104. The boring location
2104, on the north side of the Sequence 4 eastern valley, was not completed with monitoring wells as additional
construction is planned in the Sequence 5 area. The monitoring well locations are shown on Figure 1-1, and well
construction details are summarized in Table 2-1. Well completion construction diagrams are provided on the well
construction logs in Appendix A-2. The West Virginia Department of Environment Protection (WVDEP)
monitoring well construction approvals are also provided in Appendix A-3.

The initial six borings were reamed using air rotary methods with an 8-inch air hammer bit to the completion
depths for deeper wells installed as a nested pair. Offset boreholes were advanced using a 6-inch diameter air
rotary to install shallow offset monitoring wells MW-2101ss, MW-2101s, and MW-2102s; and MW-2106, which
was not installed within a cluster. The five nested monitoring wells include:

e MW-2101iand 2101d;
¢ MW-2102i and 2102d;
e MW-2103s and 2103;;
e MW-2105ss and 2105s;

e MW-2105i and 2105d.

The monitoring wells were constructed using 10 to 20-feet long machine-slotted (20-slot well screen) 2-inch
diameter Schedule 40 PVC well screens. A minimum of 2 feet of filter pack sand was placed below the bottom of
the well screens and above backfill material. All monitoring well screens were installed using a primary filter pack
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consisting of a Global No. 5 brand or equivalent sand. The primary filter pack was placed in the annular space
between the borehole and the screened interval, extending from 1 to 4 feet below the bottom of the screen to
between 1 foot to 4 feet above the top of the screen. The thicknesses above and below the well screens was
determined based on depths, lithology and where the well was nested. A secondary filter pack consisting of
Global No. 6 brand sand or equivalent was placed extending from the top of the primary filter pack to 1 foot above
the primary filter pack. Stainless steel casing centralizers were used for deeper locations above the filter pack
material near the mid depth of the boring.

A 3 feet thick bentonite pellet seal was placed in the annulus immediately above the secondary filter pack or to
the base of the shallower well primary filter pack base at nested locations. The bentonite pellet seal was allowed
to hydrate for at least 2 hours before placing a high-solids bentonite grout in the remaining annulus with a tremie
pipe. The high-solids bentonite grout consisted of bentonite grout and water mixture with a minimum of 20 percent
solids, mixed and placed in accordance with the manufacturer's written instructions (i.e., 66.75 Ibs of grout to 40
gallons of water for Halliburton quick grout). A lockable steel protective casing was installed over the PVC risers in
accordance with ASTM D5787. The protective casing was centered in a concrete pad that meets applicable AEP
and WVDEP requirements of a minimum 4-inch-thick apron extending 3 feet or more from the outer edge of the
borehole.

The RB Jergens on-site survey team surveyed all new monitoring wells and boreholes. The ground surface or top
of concrete pad, the top of protective casing and the top of PVC well casing were surveyed for elevation. AEP
also surveyed the final locations of the boreholes/monitoring wells on July 26, 2021, and the survey data are
provided in Table 2-1.

24  Well Development

Each newly installed monitoring well was developed. Most of the monitoring wells were low-yielding, and several
methods were used to develop the wells and remove sediment. Wells were primarily developed using surge and
purge methods and subsequently jetting and flushing with potable water as a best attempt to clear out sediment
and achieve a greater level of groundwater zone communication. Well development was continued until the
following criteria were met:

e A minimum of 10 casing volumes was purged from the well during the final pumping cycle.

o If the well water-level was drawn down during pumping to the screen before removing 10 well volumes, well
development continued later when sufficient water recharge had occurred

o Field water quality parameters (temperature, pH, conductivity, oxidation-reduction potential [ORP], and
turbidity) were measured and recorded at 5-minute intervals during the purging process.

o Depth to water and total volume of water purged were measured and recorded at 5-minute intervals.
e Development continued until the minimum purge volume was achieved and field water quality parameters met
the following criteria over three successive measurements:
- Temperature stabilizes within £0.5 degrees Celsius.
- pH stabilizes within £0.2 units.
- Conductivity stabilizes within £3 percent.
- Turbidity is less than 10 nephelometric turbidity units.

e |f the turbidity requirement could not be achieved during development and a minimum volume was removed,
the efforts suggested that the natural formation was high in suspended solids.
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Well development was tracked and summarized in Table 2-2, and the well development logs are provided as
Appendix C.

2.5 Groundwater, Surface Water, and Liner Bubble
Sampling

Collection of aqueous geochemistry data was recommended to provide additional lines of evidence of the source
of water contributing to the liner bubbles. Two liner bubbles were sampled, along with eight groundwater
monitoring wells, the Plateau Pond, the north valley groundwater underdrain, and two Sequence 4 eastern valley
chimney drains, to provide a chemistry comparison for current conditions and comparison to January 2020
conditions with past sampling results. Analytes for the samples included:

¢ Dissolved potassium, sodium, magnesium, calcium, sulfate, chloride, barium, lithium, and fluoride;
e Carbonate/bicarbonate alkalinity;
o Total suspended and dissolved solids;

o Field parameters: pH, ORP, specific conductivity, dissolved oxygen (DO), temperature.

Monitoring wells within the Sequence 4 eastern valley (except for the deep [d] wells) and downgradient MW-2106
were sampled via low-flow or volumetric methods to provide a representative data set for groundwater. During
sampling, two of the intermediate zone monitoring wells (MW-2101i and MW-2102i) exhibited limited recharge,
and samples could not be collected. However, the remaining eight monitoring wells were sampled including MW-
8, MW-2101ss, MW-2101s, MW-2102s, MW-2103s, MW-2103i, MW-2106, and MW-1802.

Additional grab samples were collected from the Plateau Pond using a dedicated sampling cup and at the north
valley underdrain end of pipe that represents chemistry from a nearby surface water body and combined
groundwater, respectively. Samples from the liner bubbles were collected via a peristaltic pump from the
northeast and southeastern sides of the Sequence 4 eastern valley by cutting the liner and inserting a 1-inch PVC
pipe. Standing water in two of the chimney drains (west and east) had to be decanted with dedicated sample cups
due to excess sediment and represents the liner local runoff chemistry. Geochemistry sample locations are shown
on Figure 2-1.

Samples were packaged in coolers on ice and transported to the AEP Dolan Lab in Groveport, Ohio for analysis.
Laboratory and field parameter results were compiled and provided within comprehensive monitoring well
summary table in Appendix D (Table D-1) and focused summary table provided as Table 2-3. Laboratory reports
from 2020 and 2021 geochemistry sampling are included in Appendix E.

2.6 Water Level Monitoring

Groundwater levels were measured manually using a water level meter and continuously using data-logging
pressure transducers from newly installed monitoring wells and select pre-existing wells. The recorded manual
groundwater levels and associated groundwater elevations from the survey point are provided in Table 2-4. Data-
logging pressure transducers were installed on August 9, 2021 in the newly installed wells with 10 new pressure
transducers and redeploying four existing pressure transducers from MW-1, MW-2, MW-5, and MW-10 to new
locations. Locations for the revised continuous groundwater level monitoring network include 17 locations:

e 3 Pre-existing monitoring wells: MW-4, MW-8, and MW-9;
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e 14 Newly installed monitoring wells: MW-2101ss, MW-2101s, MW-2101i, MW-2101d, MW-2102s, MW-2102i,
MW-2102d, MW-2103s, MW-2103i, MW-2105ss, MW-2105s, MW-2105i, MW-2105d, and MW-2106;

e Barometric pressure logging at MW-2101ss (used for compensation of the non-vented pressure transducers).

During installation, the pressure transducers were set to record at 5-minute intervals. The pressure transducers
were programmed during hydraulic testing (discussed below) and reset to a longer recording interval of 15
minutes after testing. Final download of the pressure transducers was completed on September 2 and 3, 2021,
which provided approximately 25 days of continuous groundwater levels after hydraulic testing for this report.
After the final download, the pressure transducers were kept in place monitoring at 15-minute intervals.

Downloaded data were processed to compensate for barometric pressure and calibrated to groundwater elevation
using manual depth to water measurements from the surveyed top of casing. Hydrographs for each monitoring
well were produced and are provided in Appendix F. Additional evaluation of the groundwater level data is
discussed below in Section 3.3.

2.7 Hydraulic Testing

Single-well hydraulic testing, consisting of slug testing and low stress single-well steady-state drawdown tests,
were completed at the monitoring wells in the Sequence 4 area and MW-2105 cluster. As mentioned above, test
responses were monitored using the installed pressure transducers programmed to 1-second intervals, and the
test was also monitored with manual depth-to-water measurements. Slug testing was completed via bail down
methods by completely submerging a bailer (1.6 inches in diameter by 3 feet in length) below the water table. The
water level in the well was allowed to recover to static conditions, then the bailer was quickly pulled from the water
column to initiate the test. The test was complete after the water level had returned to static conditions. The depth
to water was measured manually throughout the test as a backup to the pressure transducer. Slug testing was
completed at ten locations (MW-2101ss, MW-2101s, MW-2101i, MW-2102s, MW-2102i, MW-2102d, MW-2103s,
MW-2103i, MW-2105ss, MW-2105s). Tests were not analyzed at two locations (MW-2101d and MW-2105i) due
to the slow recovery rates of more than 24 hours, which is indicative of low permeability. The results of the
analysis are discussed in Section 3.4.

Single-well pumping tests using low-stress single-well steady-state drawdown methodology were completed after
the slug testing at locations MW-8, MW-2101ss, and MW-2101s. These wells were selected because the well
responses were expected to exhibit the highest yields based on the previous development and slug testing
results. The tests were completed by inducing a drawdown using a submersible pump. Flow rates were recorded
manually using a graduated cylinder, and drawdown was monitored by a pressure transducer and manual
gauging. The steady-state drawdown tests were performed at the lowest stress (i.e., lowest flow rates) feasible
with the objective of recording an appreciable drawdown of greater than 0.1 feet.

The results of the analysis for both the slug testing and low stress single well steady state drawdown tests are
discussed in Section 3.4.

3 Results and Discussion

A summary of the results from the various field and laboratory sampling is presented in this section, along with a
discussion of how the results have been used to update the hydrogeologic CSM.
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3.1 Aerial Imagery and Topographic Maps

As part of the initial hydrogeologic review, aerial imagery and topographic maps were reviewed to understand pre-
construction drainage channels for the Site surface runoff before construction and grading (Appendix G). Before
landfill construction, small and large natural drainage channels were formed along the ridge slopes and valleys as
erosional features. These erosional features likely occur in areas of rock weakness and/or increased fracturing.
During landfill construction, drainage channels have been constructed to manage runoff that contacts CCR
materials. The pre-construction topographic contours were used to identify natural drainage channels that
underlie Sequence 4 with several erosional channels along the northern, eastern, and southern ridges of the
Sequence 4 eastern valley portion. The presence of these channels indicates areas of weaker rock over which
surface flow was directed and potential areas of groundwater seepage before landfill construction. Some of these
features are located in the general vicinity of the Sequence 4 liner bubbles on the northeast and southeast sides
of the eastern valley and suggest that channelized water flow along these pre-construction drainage features may
be preferential flow paths. Historical aerial imagery available from Google Earth (earth.google.com/web) was also
reviewed and confirms the observations of the topographic maps. This includes a former retention pond that was
located in the southeast corner of Sequence 4 and appeared to be in use from at least 2007 to sometime between
2012 and 2015. The use of this retention pond apparently stopped after the Plateau Pond was fully operational.
The outline of this former surface drainage feature is apparent on the pre-construction topographic contours
included on the site maps.

3.2 Bedrock Geology, Hydrogeology, and Borehole
Geophysical Logging

The bedrock geology was summarized as part of the preliminary hydrogeologic evaluation presented in Section 1
of this report. The data gap investigation provided additional data to refine the stratigraphy locally in the Sequence
4,5, and 6 areas, which included borehole geophysical logging and detailed core logging.

Vertical geophysical logging, including temperature, fluid conductivity, natural gamma count, density, neutron
porosity, lateral resistivity, three-arm caliper, acoustical televiewer, and EM flow meter logging, was completed at
five boreholes: 2101, 2102, 2103, 2104, and 2105 (Appendix B). In general, the geophysical logging results were
consistent with a sedimentary package of alternating shale and sandstone. In addition, the detailed logging
provided discreet water bearing fracture intervals related to bedding transitions of relatively unfractured
sandstones to highly fractured shale or claystone. To illustrate the results of the hydrostratigraphic mapping of the
water-bearing fracture intervals, a fence diagram was completed with the transect shown on Figure 3-1. The
fence diagram was split into two figures, with the smaller-scale diagram including location 2105 to the north within
Sequence 6 (Figure 3-2) and larger-scale figure focusing on 2101 through 2104 completed in the Sequence 4
eastern valley of interest (Figure 3-3). On the fence diagram are the acoustical televiewer logs, which show the
highly fractured intervals (darker areas) that were targeted for testing and groundwater monitoring well
installation. Note that the fracture intervals correlate well with elevation, which is reflective of the minimal dip of
the bedrock beds, and the fracture intervals are separated by thick sequences of relatively unfractured bedrock.
The fracture intervals also generally correlate to the north, as it is expected that over further distances, in bedding
thicknesses and transitions to differing units may vary. Additional instruments provided similar identification for
these fracture intervals, most notably seen in the caliper, neutron porosity, and density logs.

The fracture zones that represent weaker areas of rock that most readily provide groundwater flow are shown as
discreet horizontal features. Per the CSM, shallower bedrock units described that have fractures in response to a
decline in stress as a result of erosion forms the characteristic SRF of Appalachian valleys (USGS 1981). The
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SREF is defined as the uppermost aquifer per the CCR rule and defines groundwater flow within these fracture
systems (secondary porosity), while groundwater within primary porosity components (i.e., pore spaces) is less
significant (Arcadis 2020). Bedrock groundwater flow follows surface topography and is directionally downslope
from the ridge towards the valley floors. This flow occurs independent of lithologic unit within the SRF system
(USGS 1981).

The SRF system at the Site is thinner along ridges and thicker in the valleys. The groundwater zones at depth
along the ridges that occur deeper than the uppermost SRF are stratigraphically driven and not related to the SRF
that occurs more local to the slopes and valleys. Therefore, the hydrostratigraphy defined for the Site as
presented below with specifics related to Sequence 4 includes the SRF as the shallowest groundwater zone on
the ridge (i.e., Super Shallow Zone); the deeper zones (Shallow, Intermediate, and Deep Zones) are discreet
units that contribute lateral flow to the SRF. The detailed logging and data collection resulted in the recognition of
the following four hydrostratigraphic zones along the ridge of the Sequence 4 eastern valley:

e Super Shallow Zone — uppermost groundwater zone (SRF):

- Base elevation; approximately 902 to 904 ft amsl
- Thickness; approximately 28 to 32 ft

e Shallow Zone:
- Base elevation; approximately 878 to 881 ft amsl
- Thickness; approximately 6 to 7 ft

e Intermediate Zone:
- Base elevation; approximately 854 to 858 ft amsl
- Thickness; approximately 14 to 22 ft (fractures not present along entire thickness)

e Deep Zone:
- Base elevation; approximately 830 to 832 ft amsl

- Thickness; approximately 3 to 5 ft

3.3 Water Levels

Groundwater levels collected using data-logging pressure transducers installed on August 9, 2021 and calibrated
to manual depth-to-water measurements were analyzed to evaluate transient water level behavior during both
static and non-static (e.g., during storm event) conditions. Identifying temporal water level patterns both laterally
and vertically increases the understanding of groundwater flow. This detailed examination of water levels is
focused on the Sequence 4 eastern valley. A composite hydrograph showing Sequence 4 wells, along with daily
precipitation totals from August 9 to September 2, 2021, is provided on Figure 3-4. Manual groundwater elevation
measurements used to calibrate the pressure transducer data are provided in Table 2-4. Individual hydrographs
for each well (including those outside of the Sequence 4 eastern valley) are included in Appendix F.

Groundwater elevations in the Super Shallow Zone were monitored at MW-2101ss and MW-8 (collocated with the
2103 well cluster). Notably, groundwater was not encountered in this zone at the 2102 well cluster during drilling,
potentially a result of gravel blankets installed nearby where groundwater seeps were encountered during
Sequence 4 construction. Groundwater elevations in the Super Shallow Zone were approximately greater than
913 ft amsl and less than 925 ft amsl. The groundwater elevation at MW-8 was several feet higher than that of
MW-2101ss during the monitoring period. Significant precipitation events were observed from August 16 to 18,
2021 (3.15 inches over 3 days) and again from August 29 to September 1, 2021 (1.67 inches over 4 days). During
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each of these events, the observed super shallow groundwater elevations increased from approximately 0.5 to 6
ft depending on the amount of precipitation (Figure 3-4). The MW-8 water level change during precipitation
events was greater than the response observed at MW-2101ss, likely due to local differences in fracture hydraulic
conductivity. Super Shallow Zone groundwater elevations responded quickly to precipitation events (i.e., within
hours), which indicates that groundwater recharge occurs following precipitation events.

Groundwater elevations in the Shallow Zone were monitored at MW-2101s, MW-2102s, and MW-2103s. At MW-
2101s and MW-2102s, both located nearest to the Plateau Pond along the southern half of the Sequence 4
eastern valley, groundwater elevations exhibited a similar and a small range between approximately 895 and 898
ft amsl. There was an apparent water level increase of approximately 1 ft at MW-2101s during the storm event
from August 16 to 18, 2021. This response was delayed relative to the initial onset of precipitation by at least 1 to
2 days,and may indicate that vertical fracturing is sufficient in at least some portions between the Super Shallow
and Shallow Zones to allow for vertical groundwater flow and recharge. There was no apparent water level
increase during this same period at MW-2102. At MW-2103s, along the northern half of the Sequence 4 eastern
valley, the groundwater elevation was lower (observed between approximately 880 to 885 ft amsl; Figure 3-4).
However, it should be noted that the groundwater elevation at MW-2103s did not appear to reach a static
equilibrium during the period of observation (i.e., it continually and gradually increased) which suggests a lower
hydraulic conductivity in this portion of the Shallow Zone relative to MW-2101s and MW-2102s.

Groundwater elevations in the Intermediate Zone were monitored at MW-2101i, MW-2102i, and MW-2103i. The
water level at MW-2101i was markedly higher than the other two wells, ranging from approximately 875 to 880 ft
amsl. This could potentially be attributed to increased hydraulic connection between the Shallow and Intermediate
Zones at the 2101 well cluster, resulting in higher hydraulic heads at MW-2101i. Conversely, the water levels at
MW-2102i and MW-2103i were more than 20 ft lower, ranging from 885 to 888 ft amsl. Despite localized
differences within the Intermediate Zone, water levels at each well were notably consistent and did not appear to
be affected by precipitation. Similarly, groundwater elevations in the Deep Zone were monitored at MW-2101d
and MW-2102d. There was little variation in the water level, which ranged from 830 to 835 ft amsl| (Figure 3-4).

One key finding from water level monitoring is that groundwater in each water-bearing fracture zone, especially in
topographically high areas (i.e., ridges), appears to be isolated with vertical flow likely inhibited and horizontal flow
as the dominant flow component. The zones are likely leaky with predominate vertical flow along the SRF system
and limited vertical flow through vertical fractures within the upland areas. The upland downward vertical fracture
flow is facilitated by strong downward vertical hydraulic gradients. The downward vertical hydraulic gradients were
calculated from the groundwater elevation change between two vertically adjacent wells (e.g., MW-2101ss and
MW-2101s) divided by the vertical distance between their well screens. The average vertical hydraulic gradients
at 2101- and 2102-cluster wells from August 9 to September 2, 2021 were approximately 0.7 to 1.9 ft/ft. This
gradient range was similar across the Super Shallow, Shallow, Intermediate, and Deep Zones. Vertical gradients
at 2103-cluster wells were not calculated due to the MW-2103s water level not reaching a static condition during
the same timeframe. While groundwater flow in each of these zones is predominately horizontal towards the SRF
system, the strong vertical gradients present in the upland areas are representative of generally isolated and
distinct hydraulic units. Vertical groundwater flow is quantified further in Section 3.6.

3.4 Hydraulic Testing

The primary objective of hydraulic testing was to estimate hydraulic conductivity for each water-bearing fracture
interval (groundwater zones). Hydraulic conductivity values were subsequently used to calculate lateral (i.e.,
horizontal) groundwater flux into the Sequence 4 eastern valley (discussed in Section 3.6). Reported hydraulic
conductivity estimates are provided in Table 3-1.
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Slug tests that exhibited appreciable recovery within 24 hours were analyzed with applicable solutions using
AQTESOLV® for Windows® Version 4.50 (Duffield 2007). Individual solution reports are provided in Appendix H.
While two wells (MW-2101d, MW-2105i) was not analyzed due to very low permeability, the other ten wells were
representative of Super Shallow, Shallow, Intermediate, and Deep Zone conditions. The highest hydraulic
conductivity values based on slug testing were observed at the 2101 well cluster. Estimated hydraulic conductivity
values were 23 ft/day at MW-2101ss, 8.2 ft/day at MW-2101s, and 0.6 ft/day at MW-2101i. Nearby at the MW-
2102s, the estimated hydraulic conductivity value was similar at 0.8 ft/day (Table 3-1). Slug test results at all other
locations were at least an order of magnitude lower, ranging from 1.6 x 102 ft/day (MW-2103s) to 3.1 x 103 ft/day
(MW-2102d). This suggests that the most transmissive zones around the Sequence 4 eastern valley were
estimated at MW-2101ss, MW-2101s, MW-2101i, and MW-2102s.

At the wells with the highest estimated hydraulic conductivity estimates during slug testing (MW-2101ss and MW-
2101s), low-stress single-well steady-state drawdown tests were completed. These tests were intended to provide
additional estimates of hydraulic conductivity to complement the slug testing results, as the slug test recovery
occurred very rapidly at less than 60 seconds. Additionally, a single well-test was completed at MW-8, which is
partially screened across the Super Shallow Zone above MW-2103s. The resulting hydraulic conductivity
estimates were 0.3 ft/day at MW-2101ss, 5.7 ft/day at MW-2101s, and 0.5 ft/day at MW-8 (Table 3-1). The
corresponding steady-state flow rates during these tests were approximately 750 milliliters per minute (mL/min) at
MW-2101ss (with 8.7 ft of drawdown), 3,785 mL/min (or 1 gallon per minute [gpm]) at MW-2101s (with 2.2 ft of
drawdown), and 800 mL/min at MW-8 (with 8.9 ft of drawdown).

While the Super Shallow, Shallow, and Intermediate Zones exhibited hydraulic conductivity variation of three to
four orders of magnitude, the values decreased with depth. The Super Shallow Zone exhibited the highest
average hydraulic conductivity of 5.9 ft/day, while the Intermediate Zone exhibited the lowest average hydraulic
conductivity of 0.2 ft/day (Table 3-1). The higher hydraulic conductivity within the Super Shallow Zone comprising
the ridge SRF system agrees with the CSM and, as expected, the hydraulic conductivity decreases with depth as
fractures opening decrease with depth due to increased lithostatic stress.

3.5 Geochemistry

The geochemistry data (dissolved constituents) presented in Table 2-3 were plotted to compare the
concentrations. Concentration data were plotted on two scatter plots with dissolved lithium and barium on the y-
axis versus sulfate on the x axis (Figure 3-5). The plot includes:

e Sequence 4 area and downgradient newly installed and select existing groundwater wells (MW-8 and MW-
1802) sampled in September 2021;

e Past groundwater sampling results for MW-8 in June 2017 and November 2019;
e Liner bubble samples collected in January 2020 before lining of the Plateau Pond;

e Liner bubble samples collected in September 2021 from the northeast and southeast areas of Sequence 4
eastern valley;

e Plateau Pond and groundwater underdrain samples from January 2020 and September 2021;

e Chimney drain samples from September 2021 within the western and eastern portions of the Sequence 4
eastern valley.

Included on the plots are general groupings of sample concentrations. Water quality samples that best correlate
with the liner bubble chemistry include MW-8 (ss) for both past and current samples and MW-2101ss, suggesting
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that groundwater from this area is likely a dominant contributor to the liner bubbles. Other Sequence 4 eastern
valley groundwater chemistry varies, with MW-2102s exhibiting lower sulfate and higher barium concentrations
and MW-2103s/i having higher sulfate concentrations. These sample concentrations suggest that these areas are
likely minor contributors to the liner bubbles. Downgradient groundwater has more unique chemistry
demonstrated by lower barium and sulfate concentrations at MW-1802 and higher lithium concentrations at MW-
2106. The Plateau Pond correlates with the liner bubble chemistry; however, the results from pond samples
collected before lining differ from those of current samples, which suggests variable chemistry from the pond
(storm water) source. The groundwater underdrain concentrations for the January 2020 and September 2021
samples correlate with one another and are lower in lithium concentrations, but the barium concentrations are
comparable. The groundwater underdrain represents multiple groundwater sources and is expected to exhibit
more unique chemistry. Runoff represented by the chimney drain samples exhibits high concentrations of lithium,
barium and sulfate and differs from all other samples.

The geochemistry results were also evaluated with the major ion chemistry by percentage with a trilinear diagram
or Piper plot (Figure 3-6). As with the concentration plots, recent samples from September 2021 were included;
however, past samples, such as bubble samples from January 2020, were not included on this diagram as not all
constituents were analyzed that are necessary for a Piper plot. As shown on the cation and anion lower left and
right plots, the super shallow and shallow monitoring wells, except for MW-2103s, and liner bubble samples are
similar as they are all calcium- and bicarbonate-driven, which supports the conclusion the dominant source is
groundwater seepage. The monitoring wells screened in the Shallow (MW-2103s) and Intermediate Zones (MW-
2103i) clustered with MW-8 (ss) are sodium- and sulfate-driven, suggesting a different type of groundwater. This
observation is consistent with the concentration plot evaluation and suggests that this area of groundwater may
be a minor contributing source to the groundwater seepage forming the liner bubbles. The Plateau Pond samples
generally correlate with the liner bubble samples; however, it is considered coincident given the different source of
water (storm water) and the lack of correlation observed for barium and lithium noted above. The downgradient
monitoring well samples (MW-1802 and MW-2106) are sodium- and bicarbonate-type, representing a different
type of groundwater deeper in the SRF system downgradient. The groundwater underdrain plots similar to the
liner bubbles and the monitoring wells suggested to provide dominant groundwater seepage to the Sequence 4
easter valley. Similar to the concentration plot, general groupings were made for the central diamond plot, which
is a combined plot for the two lower plots. As shown, unique chemistry types are apparent with the chimney
drains driven by calcium/magnesium and sulfate, MW-2103s/i plotting with higher sodium, and downgradient
groundwater MW-1802/MW-2106 plotting with high sodium and bicarbonate.

The geochemistry plots suggest that groundwater is the dominant recharge component to the liner bubbles
especially within dominant areas and groundwater zone seepage faces represented by MW-8 (ss), MW-2101ss/s
and MW-2102s. A minor groundwater recharge component is represented by groundwater zone seepage at MW-
2103s/i. Note that monitoring wells were not installed at the northern boring location 2104; however, groundwater
zones similar to the other areas surrounding Sequence 4 eastern valley were identified and are assumed to be
contributing groundwater seepage to the valley.

3.6 Water Balance

A water balance analysis at the Site was completed to understand the volume relationships for water migration
(i.e., volumetric discharge) that includes groundwater seepage within the Sequence 4 eastern valley under
average (i.e., static or seasonally dry) conditions and storm conditions during the observation period from August
9 to September 2, 2021. The objective of the volumetric discharge estimate is a water volume comparison to
provide an understanding of general excess water volume likely contributing to the liner bubble formation. The
plan view of the Sequence 4 area with estimated recharge area, groundwater seepage zones, and groundwater
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underdrains is shown on Figure 3-7. The conceptual basis of the water balance with individual components for
the quantitative estimates are shown on a three-dimensional view of the Sequence 4 area looking east on Figure
3-8.

The water volume estimate used several data sources associated with the recently installed borings and
monitoring well clusters including results presented above for the borehole geophysical logging, groundwater
elevations, geochemistry, and hydraulic testing. Additional data sources available included groundwater

underdrain flow rates and local precipitation measurements at the Amos Plant. The duration, assumptions,
calculation formulas, and additional details for the various datasets are provided in Table 3-2.

The water balance analysis is based on the fundamental assumption that recharge to the groundwater system is
equal to the discharge from the groundwater flow system. Conceptually, the excess flow beyond what the
horizontal and vertical groundwater flux components were able to store and transmit would result in groundwater
seepage and intermittent surface water occurrence. However, groundwater seepage can still occur in zones with
preferential flow paths (such as horizontal bedding plane bedrock fractures). In general, the primary source of
recharge in most groundwater systems is infiltration of precipitation to groundwater. The primary sources of
discharge can vary, but include runoff from precipitation, evaporation, and transportation (i.e., evapotranspiration);
horizontal groundwater flow towards hydrologic boundaries (e.g., seepage faces, springs, streams, rivers); and
vertical groundwater flow towards deeper hydrogeologic units. These parameters have been estimated with
calculations or assumed based on field observations, analytical methods, and/or direct measurement to quantify
the water balance and identify potential water surpluses or deficits in the Sequence 4 eastern valley.

From the two fundamental functions of storage and discharge:
Net Recharge = Net Discharge

where,
Net Recharge = Groundwater Recharge from Precipitation

(Note that groundwater recharge is precipitation infiltrated into the ground less runoff and evapotranspiration.
Evapotranspiration was assumed to be negligible with the overburden and vegetation removed.)

and,
Net Discharge = Lateral Groundwater Flux (Volumetric Discharge) + Vertical Groundwater Flux (Deep Losses)
(Note that groundwater recharge, lateral groundwater flux, and vertical flux were calculated as detailed below)

Net Recharge: The groundwater recharge within the Sequence 4 eastern valley was calculated from the following
components:

e Recharge surface area (6.9 acres, or 301,593 square feet [ft?]) shown on Figure 3-7;
e Average conditions for a 25-day period from August 9, 2021 to September 2, 2021 to correlate to the

groundwater level collection and using data from the calibrated numerical flow model (Arcadis 2019):

- Groundwater recharge of 14 inches per year or approximately 0.96 inches over a 25-day period;

e Storm conditions observed during a rainfall event occurring from August 16 to August 18, 2021:
- Precipitation from Amos plant float gauge totaling 3.15 inches over the 3 days;
- Recharge to groundwater with an average 2-feet increase in Super Shallow Zone groundwater levels;

- Infiltration pore volume (specific yield) to the Super Shallow Zone (approximately 5 percent average
porosity estimated from the Super Shallow Zone [SRF] neutron porosity borehole geophysical logging
results — Appendix B)
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= Average Conditions (over a 25-day period) = 180,280 gallons
= Storm Conditions (over the 3-day storm period) = 136,210 gallons

Note that runoff and evapotranspiration are estimated to be approximately 67 percent from the calibrated
numerical flow model with a total annual average precipitation of 42.2 inches. Larger precipitation events over a
relatively shorter period of time were estimated to increase the runoff to 77 percent. Evapotranspiration for the
area was assumed to be zero due to removal of most vegetation and short duration of the study.

Net Discharge: The groundwater volumetric discharge within the Sequence 4 eastern valley was calculated from
the following variables:
e Lateral groundwater flux calculation based on Darcy’s Law:
- Linear distance along the Sequence 4 eastern valley ridge trace (south, east, and north sides);
- Average values used for the individual zone hydraulic conductivity (Table 3-2);

- Super Shallow Zone and Intermediate Zone thickness estimated from the water column height at
each corresponding well or as a saturated thickness if the water column height was less than the
fractured zone thickness;

- Shallow Zone estimated by the zone thickness;

- The area at boring 2102 was not saturated within the Super Shallow Zone, which is likely due to
installation of a gravel blanket in the eastern valley of Sequence 4 that locally intercepts the SS zone
in the area and therefore was not included in the lateral flux calculation for that zone;

- Horizontal hydraulic gradient:

e Average condition ranges from 0.036 to 0.050 from calibrated numerical flow model Sequence 4
upland area (Arcadis 2019; Figure 3-12 — Model Layer 1 simulated groundwater contours);

e Storm condition average estimate of 0.109, 0.052, and 0.018 for the Super Shallow Zone,
Shallow Zone, and Intermediate Zone, respectively, based on groundwater levels and base of the
zone projected at the Sequence 4 eastern valley wall (Figure 3-8);

- Groundwater levels for the 25-day period from August 9, 2021 to September 2, 2021 (Figure 3-4);

= Average Conditions (25 day period) =
Lateral Flux (using 0.036 to 0.05 horizontal hydraulic gradient) =
202,518 to 281,275 gallons
= Storm Conditions (3 day period) =
Lateral Flux (estimated using average individual zone horizontal hydraulic gradients) =
281,275 gallons

e Vertical groundwater flux calculation based on Darcy’s Law for deeper groundwater losses from the
intermediate zone to the deep zone:
- Recharge surface area (6.9 acres, or 301,593 square feet [ft?]) shown on Figure 3-8;
- Calibrated numerical groundwater flow model vertical hydraulic conductivity for Sequence 4 area; and
- Groundwater levels for the 25-day period from August 9, 2021 to September 2, 2021 (Figure 3-4).
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= Average Conditions (25 day period) =
4,371 gallons
= Storm Conditions (3 day period) =
525 gallons
General Net Balance for Average Conditions:
= Direct Recharge — (Lateral Flux + Vertical Flux)
= 180,280 gal — (202,518 gal + 4,371 gal) to 180,280 gal — (281,275 gal + 4,371 gal)
= -26,609 gallons to -105,366 gallons
General Net Balance for Storm Conditions:
= Direct Recharge — (Lateral Flux + Vertical Flux)
=136,210 gal — (67,852 gal + 525 gal)
= 67,834 gallons

Under average conditions, the general water balance analysis suggests approximately 20,000 to 100,000 gallons
more water discharging into the Sequence 4 eastern valley than being recharged over this time period of 25 days.
This excess water in the imbalance is likely due to uncertainty and sensitive parameters such as direct recharge
estimates and the horizontal hydraulic gradient estimates. However, the storm condition volume increases to an
excess of recharge of nearly 70,000 gallons for a large storm over 3 days, which demonstrates the Sequence 4
area may receive short-term surpluses in recharge, contributing to increased flow and storage within the system.

The geochemistry evaluation suggested that the dominant type of water entering the Sequence 4 area is
groundwater seepage coming from the Super Shallow and Shallow Zones, except for the Super Shallow Zone
that is not saturated at boring 2102 (likely drained by the gravel blanket) and Shallow Zone at MW-2103s. The
short-term surplus in water during storm events, which contribute to increased flow in these seepage areas and
likely accumulates and builds excess pressure under the subgrade and liner, forming the liner bubbles. The
groundwater system after the short-term events will eventually attenuate back to average conditions; however, the
liner bubble water may not fully recede (drain) unless construction changes alleviate the excess flow and
pressure. This has been observed when the liner bubbles were drained in June 2020 and re-accumulated over 2
to 3 months.

The groundwater underdrain system flow rates were measured from the underdrain outfall into the north valley
mouth sedimentation pond periodically during the 25-day period by AEP staff with a bucket or by visual estimates
when the flow rate was too high to measure with a bucket. The higher flow rates have less certainty due to the
inability to use a direct measurement method. The underdrain flow rates as shown on Figure 3-9 range from less
than 10 gpm under average conditions to more than 100 gpm during storm conditions. The flow rates represent
single instantaneous measurements beyond the eastern valley study area for all of the Sequence 4 area and
some of the Sequence 5 area. Uncertainty in the variation of flow during the 25-day period and allocation of flow
specific to the eastern valley limits the comparison of flow with the short-term excess recharge estimated above.
However, the general water balance suggests there can be an excess of 70,000 gallons over short-term storm
events, which confirms that excess groundwater discharge is the likely cause of the induced stress to the
currently designed groundwater underdrain system by the formation of the liner bubbles.

Another limitation to the water balance analysis described above beyond some uncertainty with the calculation
parameters is the short duration of data collection. A longer-term data set is available at MW-8 (ss), and the
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resulting hydrograph is shown as Figure 3-10. The long-term hydrograph is also plotted along with precipitation
from May 2018 to September 2021. As shown, the variation in groundwater elevation is apparent, with the highest
consistent groundwater elevations occurring during late 2019 through mid-2020 and a general rise in groundwater
elevation using the polynomial fit within the Super Shallow Zone of approximately 5 feet to a groundwater
elevation of near 924 feet amsl. During early 2020, peak responses to storm events reached an order of 10 feet.
Recall above that the storm event calculation resulted in nearly triple the amount of available groundwater
compared to average conditions with an average rise in groundwater levels of approximately 2 feet within the
Super Shallow Zone. At MW-8, the groundwater level increased from an approximate groundwater elevation of
917.5 feet amsl to 924 feet amsl, resulting in approximately 6.5 feet of rise in water level. Based on these
observations from the MW-8 long-term hydrograph, there have been other larger and longer duration precipitation
events that have occurred outside of this short-term study and have likely resulted in recharge exceeding
discharge as high or higher than the 3-day storm event presented above.

4 Revised Hydrogeologic Conceptual Site Model and
Liner Bubble Implications

The data gap investigation provided essential data that were used to meet the project objectives for the Sequence
4 eastern valley area. The data detailed the bedrock stratigraphy and identified bedding plane bedrock fracture
zones. The following key observations are considered significant revisions to update the original hydrogeologic
CSM:

1. Bedrock type was verified with alternating sedimentary sequences of relatively flat lying sandstones and shale
units.

2. Additional stratigraphic driven fracture zones (hydrostratigraphic zones) were identified at depth below and
within shale units separated by competent sandstone units.

3. The original defined and characteristic SRF system is the dominant system for groundwater flow and defined
by the Super Shallow Zone on the ridges (upland areas).

4. The hydrostratigraphic zones occurring below the Super Shallow Zone (SRF) represent weak areas of rock
that most readily provide preferential horizontal groundwater flow as discreet horizontal features (shallow and
intermediate zones) towards the valley walls and SRF system.

5. The preferential horizontal groundwater flow is stratigraphic driven and likely produces seeps along the slopes
of the valley walls with the flow rates of those seeps directly related by the available recharge.

6. Limited and deeper groundwater was identified as the Deep Zone to assist in identifying the vertical flow
components outside the ridge to valley SRF groundwater flow system.

7. Upland groundwater levels surrounding Sequence 4 and other areas surrounding the FGD Landfill, are
defined by discreet hydrostratigraphic zones with the shallowest zone representing the SRF. Groundwater is
isolated within the zones and upland vertical flow is limited with strong vertical hydraulic gradients ranging
from 0.7 to 1.9 ft/ft between the Super Shallow, Shallow, Intermediate, and Deep Zones.

8. Horizontal hydraulic conductivity estimates in all hydrostratigraphic zones were generally low (102 to 10-3
ft/day). However, some zones were identified that exhibited higher estimated hydraulic conductivity values,
particularly at Super Shallow Zone wells MW-2101ss (0.3 to 23 ft/day) and MW-8 (0.5 ft/day), Shallow Zone
wells MW-2101s (5.7 to 8.2 ft/day) and MW-2102s (0.8 ft/day), and Intermediate Zone well MW-2101i (0.6
ft/day). Groundwater flow rates are likely higher at the zones with highest hydraulic conductivity estimates.
Average hydraulic conductivity estimates decrease with depth. The highest average hydraulic conductivity
was in the Super Shallow Zone or SRF (5.9 ft/day).
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9. Geochemistry analysis of groundwater and liner bubbles suggests groundwater as the source of water to the
liner bubbles with dominant flow contribution from the Super Shallow and Shallow Zones and minor
contribution from the Intermediate Zone.

10. Water balance calculations suggest that recharge exceeds discharge during storm events and contributes to
the Sequence 4 eastern valley as seepage faces predominantly within the Super Shallow and Shallow Zones.

11. The quantitative estimate for excessive recharge was approximately 70,000 gallons during short-term large
storm events on the order of 3 inches of total rainfall.

12. The excess discharge after storm events or seasonal fluctuations is a likely contributor to excess pressure
head resulting in formation of the liner bubbles.

13. Modifications of the groundwater underdrain system and or other measures are required to reduce the excess
groundwater occurrence for the Sequence 4 area.

5 Future Activities and Recommendations

The hydrogeologic evaluation presented above has provided the data to support corrective measures to mitigate
excessive groundwater recharge to the Sequence 4 eastern valley. While the information provided by the data
gap investigation resulted in significant updates to the CSM and provided the necessary data, there are limitations
to the data evaluation based on parameter uncertainty and the short duration of the study. Further data collection
is recommended to validate and refine the water balance as needed. Pressure transducers that are in place have
been and are currently recording groundwater levels and, along with the Amos Plant precipitation data collection,
can be used to further observe the Super Shallow, Shallow, Intermediate and/or Deep Zone seasonal fluctuations.

In addition, the understanding of flow rates from the groundwater underdrains and discharge piping was limited
given the flow rate is quantified by using a bucket at lower flow rates (<40 gpm) or by visual estimate at higher
flow rates greater than 40 gpm. Flow meter planning, specifications, and installation scoping was provided to
potentially install an in pipe meter during this study at the discharge of the north valley groundwater underdrain.
AEP elected to defer installation of the meter at this time, however it could be further considered for future
installation. Photos of the end of the 1-foot diameter pipe discharge point at the sedimentation pond and product
details and specifications for ADS Triton+ sensors are included in Appendix I. Confirmation that the existing
underdrain laterals and header piping system in the eastern valley have the capacity to convey the existing and
anticipated seeps without flow restrictions that would otherwise result in upward pressure along and at the base of
the slope is recommended. The upper pressure from flow that it is not intercepted and without an overlying
material to provide a confining stress will likely cause similar liner bubble issues by upward migration of water
through the sub-base and compacted clay liner. A better understanding of underdrain flow rates during average
and storm conditions could be improved with additional underdrain flow rate data. Additionally, increased
underdrain flow rates are expected after underdrain corrective actions are implemented and a more robust
underdrain flow rate data set will provide a baseline for comparison to flow rates after the Sequence 4 mitigation.

The resulting corrective actions will need to include a physical separation distance of 5 feet for the uppermost
aquifer (SRF system) from top of the groundwater underdrain or associated gravel blanket to the base of the
compacted clay liner to meet the CCR rule location restrictions. Some potential corrective measures that may be
considered separately, or in combination, to mitigate the excessive flows causing the liner bubbles may include:

e The addition of supplemental underdrains in the Sequence 4 area to intercept the groundwater seepage likely
preferential flow within the pre-construction drainage areas, and route to the underdrain system with the
addition of access points to allow the underdrain to be monitored for free drainage conditions;
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e The addition of a continuous drainage layer over portions of the Sequence 4 eastern valley to intercept the
groundwater seepage and route the flow to the underdrain system with the addition of access points to allow
the underdrain to be monitored for free drainage conditions;

¢ Increase the thickness of the sub-base and/or overlying liner system to establish the required separation
thickness of 5-feet; or

e Re-assess the capacity needed of the 12 inch main underdrain discharge to manage the water within
Sequence 4 and Sequence 5. Adjust discharge line size or add additional discharge pipes to sufficiently
convey water stored in the underdrain and rock blanket, if necessary.

¢ Increase the thickness of the protective cover and maintenance of the cover to maintain a uniform normal
load on the liner system to minimize the potential for upward migration of seeps to the underside of the
geomembrane layer.

¢ A reduction of infiltration in upland recharge areas adjacent to the Sequence 4 area by increasing of
vegetative cover, re-grading and re-directing storm water runoff, and considering placement of less pervious
materials at the surface.

It is our understanding AEP intends to implement corrective measures in 2022 by removing and re-installing the
eastern portion of Sequence 4 with additional rock blankets and re-positioned or additional underdrains. After the
appropriate changes are implemented to meet the criteria and mitigate the excess flow causing the liner bubbles,
the CCR location restriction report will be updated to reflect these changes and revisions to the hydrogeologic
conceptual site model as appropriate.

The investigation activities in Sequence 4 have provided additional knowledge of hydrogeologic conditions that
can be used to improve construction practices and ensure permit/regulation adherence. The hydrogeologic data
that is currently being collected by instrumentation along with additional recommendations below can assist in the
planning and design and construction effort of future sequences:

e Continued groundwater level collection using the installed pressure transducers and assessment is
recommended to maintain a groundwater elevation database for use for verification of conditions related to
season changes or site conditions changes (borrow, etc.) and proximal groundwater elevations at Sequence
6 (i.e., MW-9 and MW-2105 well cluster) for use in future construction design. Arcadis is prepared to maintain
the database to include connection to the data and charts via online portal.

e Hydrogeologic reconnaissance and mapping prior to and during construction activities to identify areas of
groundwater seepage along preferential pathways to assist in groundwater interceptor drain placement.

e Groundwater underdrain construction inspection and documentation prior to sub-base and liner emplacement
is also recommended to verify and document as built conditions.
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Intro, Revised dates of Sequence 4 liner bubble draining to August 2020
Page 1, and re-appeared in September 2020
Fig 3-10
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Tab 2-3 Renumbered to Table 2-4
Tab 3-2 Renumbered to Table 2-3
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Table 2-1 1

2021 Well Construction Details ﬁ ARCAD'S
AEP Amos Generating Plant - FGD Landfill

Winfield, West Virginia

Top of Secondary
Surveyed Secondary Top of Sandpack
Ground Surveyed Top Bentonite Sandpack Secondary | Thickness Top of Primary
Surface Stick-up of Casing Boring Casing Top of |Bottom of|Bottom of| Screen Total Well Pellet Seal (choker Sandpack (choker Primary Bottom of | Sandpack
Boring or Monitoring Elevation Height Elevation Diameter® | Diameter Screen Screen Depth | Borehole | Borehole sand) Sandpack | Sandpack | Sandpack | Thickness
Well ID (ft amsl) © (ft) (ft amsl) © (inches) (inches) (ft amsl) (ft amsl) (ft bgs) d (ft bgs) (ft amsl) (ft bgs) (ft bgs) (ft bgs)
NQ Wireline Coring
MW-2101d 932.04 - - 541732.909 1724951.574 3 - - - - - - - - 144.5 788 - - - - - - - - - - -
MW-2102d 932.97 - - 541942.346 1725328.869 3 - - - - - - - - 134.6 798 - - - - - - - - - - -
MW-2103d 935.46 - - 542191.177 1725406.308 3 - - - - - - - - 134.6 801 - - - - - - - - - - -
MW-2104 931.21 - - 542356.375 1725041.563 3 - - - - - - - - 134.6 - - - - - - - - - - - -
MW-2105d 991.72 - - 543825.103 1725192.735 3 - - - - - - - - 194.5 797 - - - - - - - - - - -
MW-2106 722.64 - - 542837.390 1722861.693 3 - - - - - - - - 104.6 618 - - - - - - - - - - -
TOTALS 847
Air Rotary Drilling and Well Construction
MW-2101ss 931.95 2.80 934.75 541737.317 1724959.605 6 2 19.61 912.34 29.61 902.34 10 20 29.61 30.00 901.95 11.00 920.95 11.00 3 14.00 917.95 1 15.00 916.95 30.00 15
MW-2101s 931.95 2.86 934.80 541735.055 1724955.370 6 2 42.92 889.03 57.92 874.03 15 20 57.92 58.00 873.95 34.00 897.95 34.00 3 37.00 894.95 1 38.00 893.95 58.00 20
MW-2101i & MW-2101d (nested; top of protector) 931.97 935.60 541732.909 1724951.574 8 - - - - - - - 104.00 827.97 - - - - - - - - - - -
MW-2101i 931.97 2.73 934.70 541732.925 1724951.709 - 2 61.03 870.94 76.03 855.94 15 20 76.03 - - 54.00 877.97 54.00 3 57.00 874.97 1 58.00 873.97 77.00 19
MW-2101d 931.97 2.71 934.68 541732.940 1724951.431 - 2 93.09 838.88 103.09 828.88 10 20 103.09 - - - - - 10 87.00 844.97 1 88.00 843.97 104.00 16
MW-2102s 933.09 2.97 936.06 541946.401 1725330.822 6 2 43.76 889.33 58.76 874.33 15 20 58.76 59.00 874.09 35.00 898.09 35.00 3 38.00 895.09 1 39.00 894.09 59.00 20
MW-2102i & MW-2102d (nested; top of protector) 933.08 936.73 541942.346 1725328.869 8 - - - - - - - 108.00 825.08 - - - - - - - - - - -
MW-2102i 933.08 2.90 935.98 541942.229 1725328.854 - 2 63.71 869.37 78.71 854.37 15 20 78.71 - - 56.00 877.08 56.00 3 59.00 874.08 1 60.00 873.08 81.00 21
MW-2102d 933.08 2.89 935.97 541942.502 1725328.918 - 2 98.86 834.22 108.86 824.22 10 20 108.86 - - - - - 10 91.00 842.08 1 92.00 841.08 108.00 16
MW-2103s & MW-2103i (nested; top of protector) 935.58 938.55 542191.177 1725406.308 8 - - - - - - - 84.00 851.58 - - - - - - - - - - -
MW-2103s 935.58 2.47 938.04 542191.081 1725406.396 - 2 48.99 886.59 58.99 876.59 10 20 58.99 - - 40.00 895.58 40.00 3 43.00 892.58 1 44.00 891.58 59.00 15
MW-2103i 935.58 2.45 938.02 542191.227 1725406.229 - 2 67.65 867.93 82.65 852.93 15 20 82.65 - - - - - 5 64.00 871.58 1 65.00 870.58 84.00 19
MW-2105ss & MW-2105s (nested; top of protector) 991.81 995.10 543830.171 1725193.696 8 - - - - - - - 110.00 881.81 - - - - - - - - - - -
MW-2105ss 991.81 2.78 994.59 543830.308 1725193.601 - 2 61.92 929.89 76.92 914.89 15 20 76.92 - - 53.00 938.81 53.00 3 56.00 935.81 1 57.00 934.81 80.00 23
MW-2105s 991.81 2.69 994.49 543830.133 1725193.619 - 2 98.90 892.91 108.90 882.91 10 20 108.90 - - - - - 13 93.00 898.81 1 94.00 897.81 110.00 16
MW-2105i & MW-2105d (nested; top of protector) 991.91 995.23 543825.103 1725192.735 8 - - - - - - - 184.00 807.91 - - - - - - - - - - -
MW-2105i 991.91 2.69 994.60 543824.997 1725192.683 - 2 121.15 870.76 141.15 850.76 20 20 141.15 - - 112.00 879.91 112.00 3 115.00 876.91 1 116.00 875.91 142.00 26
MW-2105d 991.91 2.89 994.80 543825.180 1725192.750 - 2 168.28 823.63 183.28 808.63 15 20 183.28 - - - - - 20 162.00 829.91 1 163.00 828.91 184.00 21
MW-2106 722.66 2.94 725.60 542837.390 1722861.693 6 2 37.66 685.00 57.66 665.00 20 20 57.66 59.00 663.66 29.00 693.66 29.00 3 32.00 690.66 1 33.00 689.66 59.00 26
TOTALS 185 1193 766 413 82 13 258
NOTES:

#1983 West Virginia South State Planar Coordinates. Surveyed on 7/26/2021.

° Air rotary borehole bit diameter assumed to be slightly less than 6 inches or 8 inches to drive within the 6-inch to 8-inch surface casing.
© Vertical datum is based on NAVD88. Surveyed on 7/26/2021.

9 Total well depth based on field measurement with weighted tag line.

ft = feet

bgs = below ground surface

amsl| = above mean sea level

NA = not applicable

NAVD88 = North American Vertical Datum of 1988
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Table 2-2

2021 Well Development Summary

AEP Amos Generating Plant - FGD Landfill
Winfield, West Virginia

A ARCADIS

Minimum Minimum Water Estimated Volume Net Volume
Depth to Depth to Well Volume Volume if Volume if not Volume Volume Volume Volume Volume Recovered/ Removed after
Bottom Water (gallons) 3x Well Volume |10x Well Volume | Purged Purged Dry Removed Remaining Removed Clarity/ Well Flush Jetted Return to Pumped Jetting Well Dry
(ft btoc) (ft-btoc) *use Calculator Tab (gallons) (gallons) (gallons) (gallons) (as of 9/3/2021) | (as of 9/3/2021 (gallons) Appearance Date (Gallons) Surface (Gallons) (gallons) Comments
MW-2101ss 7/20/2021 32.41 19.95 71 21 4l 21 4l 244 NA Bladder Pump 62.6 N 336 Mod. Turbidity Pumped at 1.8 L/min, approx 0.5 ft drawdown
712112021 32.41 20.08 | | Bladder Pump 18165 N 25 Clear |
Subtotal volume removed during purging: 244.25 Subtotal volume removed during jetting: 0
MW-2101s 7/20/2021 60.70 386 1.8 35 [ 118 35 118 228 NA | Bladder Pump 100.76 N 589 Mod. Turbidity [ Compressor ran out of gas, surge well using pump, turbidity decreasing.
7/21/2021 60.70 38.05 | | Bladder Pump 127.34 N 0.6 Clear | Pumped at 2 Limin, approx 0.6 ft good yield.
Subtotal volume removed during purging: 2281 Subtotal volume removed during jetting: 0
MW-2101i 7/20/2021 78.76 56.64 18.3 55 183 55 183 44 10.5 Bladder Pump 3.04 Y >1000 V. Turbid
7121/2021 78.76 57.05 i 15.38 Y >1000 V. Turbid pumped at 1 L/min, removwd 15 gallons each time, well fully recovers in 24-hr. turb > 1000.
7/26/2021 78.76 58.06 7/26/2021 60 474 2219 9.59 >1000 N Y 60 gal - [78.76 ft x 0.16 gallft = 12.6 gal] = 47.4 gal retumed to surface, 12.6 gal remaining in casing.
7/29/2021 Bladder Pump 10 7129/2021 12.6 0 19 6.4 >1000 N Y Filled casing with water, redeveloped, turbidity but increases as screen dewatered, 1200 mi/min. Developed by AEP, no well development log generate
Subtotal volume removed during purging: 28.42 Subtotal volume removed during jetting: 15.99
MW-2101d 7/20/2021 105.8 105.47 1.0 3 10 3 10 48 NA - - - - - No activities due to low well volume (0.33 ft water column). No well log
7126/2021 105.8 105.42 7126/2021 60 55 33.55 28.55 >1000 N Y
712912021 Bladder Pump 10 Y >1000 V. Turbid 7/29/2021 16.9 0 22 5.1 >1000 N Y Filled casing with water, redeveloped, turbidity but increases as screen dewatered, 1200 mi/min. Developed by AEP, no well development log generate:
9/1/2021 105.8 100.37 Inertia Pump 4 Y >1000 V. Turbid
Subtotal volume removed during purging: 14 Subtotal volume removed during jetting: 33.65
MW-2102s 71222021 61.73 41.2 11.5 34 115 34 115 57 NA Bladder Pump 3.83 Y >1000 V. Turbid
7/28/2021 61.73 41.28 7128/2021 10 0 14.6 46 >1000 N Y Pumping rate 2400 ml/min, Filled casing, redeveloped, turbidity decreasing.
7/28/2021 61.73 46.94 7128/2021 10 0 2238 12.8 >1000 N Y Pumping rate 2400 ml/min. Filled casing, turbidity until well screen then turbidity increases
8/4/2021 61.73 41.12 2219 Y 875 Mod. Turbidity
8/31/2021 61.7 41.24 Inertia Pump 14 Y >1000 V. Turbid
Subtotal volume removed during purgin 40.02 Subtotal volume removed during jetting: 17.4
MW-2102i 7119/2021 81.61 47.23 218 65 218 65 218 39 27 Bladder Pump 9.12 Y >1000 V. Turbid
7/20/2021 81.61 73.14 9.3 28 93 28 93 39 NA Bladder Pump 1.38 Y >1000 V. Turbid Re-calculated well volume based on more representative static water level
71222021 81.61 74.64 Bladder Pump 3.5 Y >1000 V. Turbid
7/28/2021 81.61 74.81 7128/2021 13 0 13.5 05 >1000 N Y Filled casing with water, turbidity
7128/2021 13 0 14 1 >1000 N Y Turbidity increases as screen dewatered.
7128/2021 10 0 11.8 1.8 >1000 N Y Turbidity increases as screen dewatered.
7128/2021 13 0 14.3 1.3 >1000 N Y Decreased pumping rate to 1200 ml/min. Turbidity deceasing visually, until well screen dewatered, turbidity increases to >1000.
8/4/2021 81.61 78.38 volume to purge
8/31/2021 80.7 78.99 Inertia Pump 0.75 Y >1000 V. Turbid
9/2/2021 78.78 55.09 Inertia Pump 19.2 Y >1000 V. Turbid
Subtotal volume removed during purging: 33.95 Subtotal volume removed during jetting: 4.6
MW-2102d 7119/2021 111.35 58.02 212 64 212 64 212 35 29 Bladder Pump 17.26 Y 363 Mod. Turbidity
7/20/2021 111.35 103.58 6.6 20 66 20 66 35 NA Bladder Pump 3 Y >1000 V. Turbid Re-calculated well volume based on more representative static water level
7128/2021 111.35 102.54 7128/2021 18 0 2113 3.13 >1000 N Y Filled casing with water, redeveloped, turbidity visually, still >1000.
7128/2021 18 0 24.57 6.57 >1000 N Y Turbidity increases as screen dewatered.
8/6/2021 11135 105.94 0.25 Y >1000 V. Turbid water in well casing, to discharge to surface (tubing 0.25 gal / 10 ft)
8/31/2021 110.7 103.9 Inertia Pump 4.5 Y >1000 V. Turbid
Subtotal volume removed during purging: 25.01 Subtotal volume removed during jetting: 9.7
MW-2103s 71222021 61.46 dry 0.0 0 0 0 0 17 NA - - - - - No activities due to dry well. No well log
7/28/2021 61.46 45.92 7128/2021 10 0 11.41 1.41 248 N Y Filled casing with water, turbidity
7128/2021 10 0 14.4 4.4 380 N Y Filled casing with water, redevloped, turbidity decreasing. (1600 ml/min x 34 min 14.4 gal) Total vol calculator in Fulcom incorrect.
8/5/2021 61.46 53.03 6.34 Y 306 Mod. Turbidity
8/31/2021 60.85 54 Inertia Pump 4.5 Y >1000 V. Turbid
Subtotal volume removed during purging: 10.84 Subtotal volume removed during jetting: 5.81
MW-2103i 71222021 85.1 61.85 18.5 55 185 55 185 53 2 Bladder Pump 2229 Y >1000 V. Turbid
7/28/2021 85 46.38 7128/2021 15 0 214 6.4 325 N Y Filled casing with water, redevioped, turbidity decreasing. Turbidity >1000 as screen dewatered.
7128/2021 15 0 28.7 137 421 N Y Turbidity increases to >1000 as screen dewatered.
8/5/2021 85.1 7717 6.34 Y 722 Mod. Turbidity
8/6/2021 85.1 82.75 4 Y 638 Mod. Turbidity
8/31/2021 85.4 8225 Inertia Pump 0.5 Y - -
Subtotal volume removed during purging: 33.13 Subtotal volume removed during jetting: 201
MW-2105ss 71222021 79.7 79.57 2.4 7 24 7 24 8 NA - - - - - No activities due to low well volume (0.13 ft water column). No well log
7/28/2021 79.9 20.12 7128/2021 13 0 15.8 28 650 N Y Filled casing with water, redeveloped, turbidity
8/31/2021 79.7 71.31 Inertia Pump 5 Y >1000 V. Turbid
9/3/2021 79.7 795 Inertia Pump 0.03 Y >1000 V. Turbid
Subtotal volume removed during purging: 5.03 Subtotal volume removed during jetting: 2.8
MW-2105s 7/20/2021 111.58 109.31 29 9 29 9 29 14 NA i 1.66 Y >1000 V. Turbid
7/28/2021 111.58 44.72 7128/2021 18 0 26.21 8.21 840 N Y Filled casing with water, redevioped, turbidity decreasing.
8/5/2021 111.58 105.57 25 Y >1000 V. Turbid
8/30/2021 113 108.21 Inertia Pump 1.75 Y >1000 V. Turbid
Subtotal volume removed during purging: 5.91 Subtotal volume removed during jetting: 8.21
MW-2105i 7/20/2021 143.84 141.33 29 9 29 9 29 28 NA i 0.66 Y >1000 V. Turbid
712712021 143.84 137.84 712712021 25 0 30.8 5.8 >1000 N Y
712712021 143.84 138.84 712712021 25 0 32.55 7.55 >1000 N Y Filled casing with water, redevioped. Turbidity clearing
7/28/2021 143.84 113.81 7128/2021 25 0 30.85 5.85 >1000 N Y Filled casing with water, redevioped, turbidity decreasing.
8/30/2021 144.5 129.38 Inertia Pump 8 Y >1000 V. Turbid
0.32
Subtotal volume removed during purging: 8.66 Subtotal volume removed during jetting: 19.2
MW-2105d 7/20/2021 186.17 179.11 6.9 21 69 21 69 24 NA i 578 Y >1000 V. Turbid
712712021 186.17 10.35 712712021 30 0 30.46 0.46 >1000 N Y Fillled casing with water, then redeveloped surged well,
712712021 186.17 10.35 712712021 35 0 46.73 11.73 >1000 N Y Fillled casing with water, then redeveloped surged well,
7/28/2021 186.17 82.18 7128/2021 30 0 36.35 6.35 >1000 N Y Filled casing with water, surged well, then redeveloped
8/30/2021 188 180.55 Inertia Pump 0.1 Y >1000 V. Turbid
Subtotal volume removed during purging: 5.88 Subtotal volume removed during jetting: 18.54
MW-2106 7121/2021 57.6 16.86 17.2 52 172 52 172 44 7 Bladder Pump 10.96 Y >1000 V. Turbid
712712021 60.6 10.55 712712021 120 110.3 13.29 3.59 >1000 N Y removed 3-ft of sediment in bottom of well casing. 60.60 TD x 0.16 gal/ft = 9.7 gal in casing - 120 gal flushed = 110.3 returned to surface
712912021 60.7 53.1 7129/2021 10 0 15 5 500 N Y filled casing with 10 gallons, redeveloped, turbidity decreasing. Developed by AEP, no well log
7/29/2021 10 0 15 5 300 N Y filled casing with 10 gallons, redeveloped, turbidity decreasing. Developed by AEP, no well log
7/29/2021 10 0 15 5 100 N Y filled casing with 10 gallons, redeveloped, turbidity decreasing, but increases as screen dewatered. Developed by AEP, no well development log generated.
8/5/2021 60.6 37.84 13.48 Y 486 Mod. Turbidity
8/6/2021 60.7 54.66 1.25 Y >1000 V. Turbid
Subtotal volume removed during purging: 25.69 Subtotal volume removed during jetting: 18.59
NOTES:

Minimum purge volume is whichever is greater; 2x the volume of water introduced during drilling or 3x/10x the calculated well volume

Ifthe well can be purged dry, 3x the well volume s the minimum target volume (unless 2x the volume of water introduced is greater)

If the well cannot be purged dry, 10x the well volume is the required minimum volume under west virginia law (unless 2x the volume of water introduced is greater)
ft=feet

bgs = below ground surface

ams| = above mean sea level

~ = not applicable

_Well Development

n



Table 2-3

Summary of Geochemistry Analytical Data
AEP Amos Generating Plant - FGD Landfill
Winfield, West Virginia

A ARCADIS

Alkalinity, as CaCO3 pH Specific Conductance | Calcium, Ca (dissolved) | Barium, Ba (dissolved) | Potassium, K (dissolved) | Magnesium, Mg (dissolved) | Lithium, Li (dissolved) | Sodium, Na (dissolved) | Barium, Ba (total) | Lithium, Li (total) | Fluoride, F | Total Dissolved Solids | Total Suspended Solids | Sulfate, S04
Unit of Measurement standard units pmho/cm mg/L Mg/l mg/L Mg/l mg/L mg/L mg/L
Lab Sample ID
MW-8 8/31/2021 215633-011 358 6.9 853 ~ ~ - - - ~ ~ - 02 530 225 73.7
8/31/2021 | 215633-011-01 - - - 98.3 129 25 25.1 0.00729 51.9 - - - - - -
MW-1802 8/30/2021 215633-007 416 8.83 809 -~ - - - - -~ - - 4.79 500 43P1 186
8/30/2021 | 215633-007-01 - - - 1 13.8 0.8 J1 0.16 0.00737 197 - - - - - -
MW-2101ss 9/1/2021 215633-006 207 6.7 672 - - - - - - - - 0.15 420 7 736
9/1/2021 | 215633-006-01 - - - 90.1 85.1 28 18 0.00835 19.1 - - - - - -
MW-2101s 9/1/2021 215633-004 240 6.99 714 - - - - - - - - 02 490 <0.2 U1 108
9/1/2021 215633-004-01 - - - 102 110 5.1 28.5 0.0113 20.3 - - - - - -
MW-2102s 9/1/2021 215633-012 304 6.84 737 - - - - - - - - 0.13J1 430 16 32.9
9/1/2021 215633-012-01 - - - 701 399 3.3 222 0.0113 52.7 - - - - - -
MW-2103s 91212021 215633-008 217 7.77 1500 - - - - - - - - 0.86 980 14.8 372
9/2/2021 | 215633-008-01 - - - 273 136 27 6.31 0.01 260 - - - - - -
MW-2103i 91212021 215633-013 236 7.9 1440 - - - - - - - - 1.04 970 2650 382
9/2/2021 215633-013-01 - - - 17.2 131 3 3.8 0.0111 272 - - - - - -
MW-2106 8/31/2021 NA - - 1140 - - - - - - - - - - - -
9/2/2021 215633-003 581 8.96 - - - - - - - - - 71 950 153 64.3
9/2/2021 | 215633-003-01 - - - 3 68.7 25 1.09 0.0168 280 - - - - - -
Plateau Pond 1/23/2020 200246-005 - - - - - - - — - 47 0.00361 0.32 366 — 153
9/3/2021 215633-010 89 747 H 272 - - - - - - - - 1.01 160 <0.2U1 30.2
9/3/2021 | 215633-010-01 - - - 305 777 56 971 56 0.00518 - - - - - -
Liner Bubble 1 1/23/2020 200246-001 - - - - - - - - - 126 0.00836 0.25 782 144 112
Liner Bubble 2 1/23/2020 200246-003 - - - - - - - - - 124 0.00847 0.25 748 155 116
Liner Bubble NE 91212021 215633-005 418 6.86 H1 910 - - - - - - - - 0.25 570 13.9 65.9
9/2/2021 | 215633-005-01 - - - 126 92.1 18 327 286 0.00363 - - - - - -
Liner Bubble SE 91212021 215633-002 295 6.82 H1 683 -~ - - - - - - - 06 430 8.7 84
9/2/2021 215633-002-01 - - - 97.4 83.9 24 20.1 231 0.00513 - - - - - -
North Valley Underdrain | 1/23/2020 |  200246-010 - - - - - - - - - 474 0.00126 0.13 268 - 56.1
9/212021 215633-001 162 6.4 H1 368 - - - - - - - - 0.15 230 10.1 294
9/2/2021 | 215633-001-01 - - -~ 482 58.7 26 13 9.4 0.0012 - - - - - -
East Chimney 9/2/2021 215633-014 210 7.58 H1 3330 - - - - - - - - 10.5 11800 103000 S2 2180
9/2/2021 | 215633-014-01 - - - 554 437 132 196 0.0929 225 - - - - - -
West Chimney 9/2/2021 215633-009 59 8.15 H1 434 - - - - - - - - 13.6 4100 39.9 2660
9/2/2021 | 215633-009-01 - - - 543 228 15 303 24.1 0.0535 - - - - - -

NOTES:

mg/L = milligrams per liter

Hg/L = micrograms per liter

HUmho/cm = micromhos per centimeter

-- = not analyzed

< = not detected above Reporting Limit

NA = not available

H1 = Sample was received past holding time.

J1 = Concentration estimated. Analyte was detected between the method detection limit and the reporting limit.
S2 = Residue weight is above the method criteria but was already analyzed with the highest dilution factor.
U1 = Not detected at or above method detection limit (MDL).

harepoint. >_US_t ADIS_Or D Landfill’2021 Investigation/Report/2022-03-XX-Final/Tables/T2-3_Summary of Geochemistry Analytical Data
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Table 2-4

Water Level Data

AEP Amos Generating Plant - FGD Landfill
Winfield, West Virginia

Surveyed Top of

A ARCADIS

8/9/2021 8/10/2021 8/12/2021 8/13/2021 9/2/2021 9/3/2021

Boring or Monitoring Casing Elevation DTW GW Elev DTW GW Elev DTW GW Elev DTW GW Elev DTW GW Elev DTW GW Elev
Well ID (ft amsl)? (ft btoc) (ft amsl) (ft btoc) (ft amsl) (ft btoc) (ftamsl) | (ftbtoc)® | (ftamsl)® | (ft btoc) (ft amsl) (ft btoc) (ft amsl)
MW-2101ss 934.75 20.61 914.14 20.63 914.12 - - 20.66 914.09 19.90 914.85 - -
MW-2101s 934.80 38.59 896.21 38.64 896.16 - - - - 38.83 895.97 - -
MW-2101i & MW-2101d (nested; top of protector) 935.60 -- -- -- -- -- -- -- -- -- -- - -
MW-2101i 934.70 59.93 874.77 56.96 877.74 - - 56.16 878.54 69.68 865.02 - -
MW-2101d 934.68 104.06 830.62 104.03 830.65 - - 104.01 830.67 104.62 830.06 - -
MW-2102s 936.06 41.27 894.79 41.26 894.80 - - 41.29 894.77 41.39 894.67 - -
MW-2102i & MW-2102d (nested; top of protector) 936.73 -- -- -- -- -- -- -- -- -- -- - -
MW-2102i 935.98 78.94 857.04 78.92 857.06 - - 79.13 856.85 80.23 855.75 - -
MW-2102d 935.97 105.68 830.29 105.59 830.38 - - 105.87 830.10 107.96 828.01 - -
MW-2103s & MW-2103i (nested; top of protector) 938.55 -- -- -- -- -- -- -- -- -- -- -- --
MW-2103s 938.04 57.15 880.89 56.98 881.06 - - 56.86 881.18 - - 58.90 879.14
MW-2103i 938.02 82.52 855.50 82.45 855.57 - - 82.72 855.30 83.82 854.20 - -
MW-2105ss & MW-2105s (nested; top of protector) 995.10 - - -- -- -- -- -- -- -- -- -- --
MW-2105ss 994.59 75.08 919.51 74.86 919.73 - - 74.84 919.75 - - 77.29 917.30
MW-2105s 994.49 107.68 886.81 107.57 886.92 - - 107.93 886.56 - - 110.10 884.39
MW-2105i & MW-2105d (nested; top of protector) 995.23 -- -- -- -- -- -- -- -- -- -- -- -
MW-2105i 994.60 135.96 858.64 135.52 859.08 135.23 859.37 - - - - 136.91 857.69
MW-2105d 994.80 180.33 814.47 180.27 814.53 - - 180.55 814.25 - - 180.84 813.96
MW-2106 725.60 48.35 677.25 - - 51.45 674.15 - - - - 47.65 677.95
NOTES:

& Vertical datum is based on NAVD88. Surveyed on 7/26/2021.
® Shading indicates water level is not represntative of static conditions.

ams| = above mean sea level
btoc = below top of casing
DTW = depth to water

Elev = elevation

ft = feet

GW = groundwater

https://arcadiso365.sharepoint.com/sites/AEP_US_teamsite/ARCADIS_Only/Amos/FGD Landfill/2021 Investigation/Report/2022-03-XX-Final/Tables/T2-4_Water Level Data R1

Data was collected while well was recovering from well development activities.
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£ ARCADIS
Summary of Hydraulic Testing Results AR DI

AEP Amos Generating Plant - FGD Landfill
Winfield, West Virginia

Effective Hydraulic Hydraulic
Screen Interval Thickness | Hydraulic Test| Conductivity [ Conductivity
(ft bgs) () (WLEW) (cm/sec) Test Analytical Solution
Super Shallow Zone - unconfined
MW-2101ss 19-29 7.75 Baildown Slug 23 8.0E-03 Bouwer and Rice
MW-2101ss 19-29 7.75 Pumping Test 0.3 1.1E-04 Robbins
MW-2105ss 61-76 4.84 Baildown Slug 1.1E-02 4.0E-06 Bouwer and Rice
MW-8 30-50 5.00 Pumping Test 0.5 1.8E-04 Robbins
Average: 5.9 2.1E-03
Shallow Zone - unconfined
MW-2101s 42-57 7.50 Baildown Slug 8.2 2.9E-03 Bouwer and Rice
MW-2101s 42-57 7.50 Pumping Test 5.7 2.0E-03 Theis
MW-2102s 43-58 14.75 Baildown Slug 0.8 2.7E-04 Hyder et al.
MW-2103s 48-58 4.48 Baildown Slug 1.6E-02 5.8E-06 Bouwer and Rice
MW-2105s 98-108 4.01 Baildown Slug 9.6E-03 3.4E-06 Bouwer and Rice
Average: 3.0 1.0E-03
Intermediate Zone - confined
MW-2101i 60-75 3.50 Baildown Slug 0.6 2.2E-04 Hyder et al.
MW-2102i 62-77 2.69 Baildown Slug 3.4E-03 1.2E-06 Bouwer and Rice
MW-2103i 67-82 2.65 Baildown Slug 4.8E-03 1.7E-06 Bouwer and Rice
Average: 0.2 7.4E-05
Deep Zone - confined
MW-2102d 96-106 Baildown Slug 3.1E-03 1.1E-06 Bouwer and Rice

NOTES:

" Radial flow assumed with saturated thickness equal to water column height
bgs = below ground surface

cm/sec = centimeters per second

ft = feet

REFERENCES:

Bouwer, H., 1989. The Bouwer and Rice slug test--an update, Ground Water, vol. 27, no. 3, pp. 304-309.

Bouwer, H. and R.C. Rice, 1976. A slug test method for determining hydraulic conductivity of unconfined aquifers with completely or partially penetrating wells,
Water Resources Research, vol. 12, no. 3, pp. 423-428.

Butler, J.J., 2019. The design, performance, and analysis of slug tests. CRC press.

Hyder, Z, J.J. Butler, Jr., C.D. McElwee and W. Liu, 1994. Slug tests in partially penetrating wells, Water Resources Research, vol. 30, no. 11, pp. 2945-2957.

Robbins, G.A., A.T. Aragon-Jose, and A. Romero, 2009. Determining Hydraulic Conductivity Using Pumping Data from Low-Flow Sampling. Groundwater,
vol. 47, no. 2, pp. 271-286.

Theis, C.V., 1935. The relation between the lowering of the piezometric surface and the rate and duration of discharge of a well using groundwater storage,

Am. Geophys. Union Trans., vol. 16, pp. 519-524.
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Table 3-2

Sequence 4 Water Balance Summary

AEP Amos Generating Plant - FGD Landfill
Winfield, West Virginia

A ARCADIS

SEQUENCE 4 RECHARGE COMPONEN

Total Period

Reference

Reference Date

Measured or Rate

Start Date Calculated ((WCED)

End Date (days or

VEELD))

Total (inches)

Average

Percent

Recharge Area

(square feet)

Volume'
(cubic feet)

Volume'
(gallons)

Volumetric Flow

(gpd)

Volumetric Flow

(gpm)

Annual Average, 2005-2006 September 2021 1/1/2005 12/31/2006 2 years Measured 301,593 1,037,731 7,762,769 21,268 14.8 2005 to 2006 average measured precipitation at Yeager Airport, Charleston, WV
Sequence 4, 3 Week Data Collection September 2021 8/9/2021 9/2/2021 25 days Measured - 5.43 - 301,593 136,471 1,020,873 40,835 28.4 Measured with onsite float gauge
Sequence 4, 3 Day Storm Event September 2021 8/16/2021 8/18/2021 3 days Measured 3.15 301,593 79,168 592,219 197,406 1371 Measured with onsite float gauge

Numerical Groundwater Flow Model May 2019 2005 2006 1 year Calculated 301,593 351,859 2,632,085 7,211 5.0 Based on numerical groundwater flow model calibration; 34% of total precipitation recharges groundwater
Sequence 4, 3 Week Data Collection September 2021 8/9/2021 9/2/2021 25 days Calculated - 1.50 - 301,593 37,692 281,953 11,278 7.8 Recharge at 34% if rain <0.75 inches per day®. Recharge at 23% if rain >0.75 inches per day*.
Sequence 4, 3 Day Storm Event September 2021 8/16/2021 8/18/2021 3 days Calculated 0.72 301,593 18,096 135,364 45,121 31.3 Water Table Fluctuations Method"

SEQUENCE 4 DISCHARGE COMPONENTS

Annual Average, 2005-2006 September 2021 1/1/2005 12/31/2006 2 years Calculated 66% 685,873 5,130,685 Total precipitation minus direct recharge
Sequence 4, 3 Week Data Collection September 2021 8/9/2021 9/2/2021 25 days Calculated - - 72% - 98,779 738,920 - - Total precipitation minus direct recharge
Sequence 4, 3 Day Storm Event September 2021 8/16/2021 8/18/2021 3 days Calculated 77% 61,073 456,855 Total precipitation minus direct recharge

Super Shallow September 2021 8/9/2021 9/2/2021 25 days Calculated 1,960 Horizontal Darcy's equatlon cross sectional area (A) based on unit saturated thickness and lengths
Shallow September 2021 8/9/2021 9/2/2021 25 days Calculated -- -- - - - - 5,902 4.1 Honzontal Darcy's equation®; cross sectional area (A) based on stratigraphic unit thickness and lengths
Intermediate September 2021 8/9/2021 9/2/2021 25 days Calculated -- - - - - - 239 0.2 s equation®; cross sectional area (A) based on unit saturated thickness and lengths

Super Shallow September 2021 8/9/2021 9/2/2021 25 days Calculated - - - - - - 2,722 19 Horizontal Darcy's equation®; cross sectional area (A) based on unit saturated thickness and lengths
Shallow September 2021 8/9/2021 9/2/2021 25 days Calculated - - - - - - 8,197 5.7 Horizontal Darcy's equation®; cross sectional area (A) based on stratigraphic unit thickness and lengths
Intermediate September 2021 8/9/2021 9/2/2021 25 days Calculated -- -- -- - - - 332 0.2 Horizontal Darcy's equation®; cross sectional area (A) based on unit saturated thickness and lengths

Super Shallow

September 2021

8/16/2021 8/18/2021 3 days Calculated -

7,243

5.0

Horizontal Darcy's equationB; cross sectional area (A) based on unit saturated thickness and lengths

Shallow

September 2021

8/16/2021 8/18/2021 3 days Calculated -

15,005

104

Horizontal Darcy's equation®; cross sectional area (A) based on stratigraphic unit thickness and lengths

Intermediate

September 2021

8/16/2021 8/18/2021 3 days Calculated

369

0.3

Horizontal Darcy's equation®; cross sectional area (A) based on unit saturated thickness and lengths

Super Shallow to Shallow® September 2021 8/9/2021 9/2/2021 25 days Calculated - - - - - - 197 0.1 Vertical Darcy's equation®; based on average water levels
Shallow to Intermediate® September 2021 8/9/2021 9/2/2021 25 days Calculated - - - - - - 452 0.3 Vertical Darcy's equation®; based on average water levels
Intermediate to Deep September 2021 8/9/2021 9/2/2021 25 days Calculated - - - - - - 205 0.1 Vertical Darcy's equation®; based on average water levels

Reference

3 Week Study Period, hydraulic gradient = 0.036 ft/ft

Total Period

(days or years)

WATER BALANCE CALCULATION

Direct
Recharge
(Rd)
(CEULLE]

Lateral Flux | Vertical Flux Vol 6
(LF) (%) °I'I‘”‘e
(gallons) (gallons) (gallons)

180,280 202,518 X -27,365

3 Week Study Period, hydraulic gradient = 0.05 ft/ft

FGD Landfill - Sequence 4 - Storm Event

3 days

180,280 281,275 -106,122

135,364 67,852 615 66,897

NOTES:

"Volume for Recharge components calculated across 301,593 square feet.
2 Corresponds to calibration period for numerical groundwater flow model.

3 Recharge estimate corresponds to calibrated numerical groundwater flow model.

4 Recharge estimate corresponds to storm event recharge calculations®.

REFERENCE FOR WATER TABLE FLUCTUATION AND APPLIED DARCY EQUATIONS:
Applied Hydrogeology of Fractured Rocks, 2nd Ed., Singhal and Gupta

FORMULAS:

A. Water Table Fluctuations Method
R, =S,h

S, = specific yield (approximately effective porosit
S,=0.03

h=21ft

h = weighted average rise in water table during precipitation event

harepoint.com/si _US_teamsil ADIS_O

B. Horizontal Darcy's equation
— gdh

K = horizontal hydraulic conductivity (from hydraulic testin

Kss = 0.3 to 0.5 ft/day (independent value used for each transect)
Ks=1.6x10%t07 ft/day (independent value used for each transect)
Ki=3.4x 10°10 0.6 ft/day (independent value used for each transect)

dh/dx = horizontal hydraulic gradient
dh/dxs s ; (average) = 0.036 to 0.05 ft/ft (from numerical groundwater flow model)

dh/dxss (storm) = 0.08 to 0.14 ft/ft (from maximum water level, 8/16 to 8/18)
dh/dx; (storm) = 0.01 to 0.09 ft/ft (from maximum water level, 8/16 to 8/18)
dh/dx; (storm) = 0.003 to 0.06 ft/ft (from maximum water level, 8/16 to 8/18)

A = cross sectional area of discharge face

A = zone length (L) x zone thickness (b)

L = 1600 ft (total approximate lateral distance of 4 transects around Sequence 4 valley)
bss (average) = 10.1 to 15.8 ft (based on water column height)

bss (storm) = 12.0 to 20.5 ft (based on water column height)

bs (average/storm) = 5.5 to 7.0 ft (based on zone thickness)

b; (average/storm) = 2.7 to 3.5 ft (based on water column height)

C. Vertical Darcy's equ:

ation

k' dhA
Qv = Y

k' = vertical hydraulic conductivity (from 2019 numerical groundwater flow model)

K =5x 10° ft/day

A = plan area of recharge area

A = 301,593 ft*

dh = water level change between zones (based on average water levels, 8/9 to 9/3)

dhye.s = 28.52 ft
dhg; = 27.06 ft
dh.g=36.811t

b' = vertical distance between zones (i.e., aquitard thickness)

b'sss = 16.33 ft (based on geophysical logs)
b's; = 6.75 ft (based on geophysical logs)
b'.4 = 23.75 ft (based on geophysical logs)

D Landfill’2021 Investigation/Report/2022-03-XX-Final/Tables/T3-2_Water Balance

® Vertical flux between the super shallow, shallow, and intermediate zones are accounted for in the lateral flux calculations. Only vertical flux from the intermediate to deep zone is considered for discharge.
® Positive net volume indicates higher calculated precipitation recharge than lateral flux into Sequence 4.

B areas

Approximate Linear
Transects for Formula

| Figure 3-8 of Report
. i}

Scale (feet)

//o 100 200 300 400 —
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A Mw-1802 A Mw-2103s O Northeast Liner Bubble (NLB) AEP AMOS GENERATING PLANT - FGD LANDFILL

A Mw-2101ss A Mw-2106 @ southeast Liner Bubble (SLB) WINFIELD ROAD

/A Mw-21015 A MW-8 (ss) [J East chimney (EC) WINFIELD, WEST VIRGINA

A Mw-21025 g5 Plateau Pond (PP) B Wwest Chimney (WC)

- - " - " -

A Mw-2103I 2@ Groundwater Underdrain (GU) Trlllnear Plper Dlag ram
Anions Cations Remarks
Cl- chlorine Na* sodium ss - Super Shallow Zone FIGURE
SO2sulfate K* potassium s - Shallow Zone
CO2carbonate Ca?* calcium i - Intermediate Zone
HC?D' bicarbonate Mg2* magnesium MW-1802 and MW-2106 are downgradient 3'6

3 north valley wells




[ S
To No /rth/\/auey /
Sedimentation P/ond

~

2104

2101

(Plateau Pond/

2103

2102

Note: The pre-construction ground
surface is shown to illustrate accurate
position of groundwater underdrains and
stratigraphic units.

Legend
Gravel blanket

Recharge Area (301,593 ft?)
Super Shallow Zone

- Shallow Zone

- Intermediate Zone

= Groundwater Underdrain
+ Boring Location

AEP AMOS GENERATING PLANT — FGD LANDFILL
WINFIELD ROAD
WINFIELD, WEST VIRGINIA

SEQUENCE 4 HYDROSTRATIGRAPHIC ZONES
AND GROUNDWATER UNDERDRAIN
LOCATIONS

FIGURE

3-7




UD

North Valley
Sedimentation Pond

& LF

VF

Plateau Pond

Current Graded Approximate
Surface Elevation (Jan 2021)

Note: The pre-construction ground
surface is shown to illustrate accurate
position of groundwater underdrains and
stratigraphic units. The approximate
January 2021 ground surface is shown
as a dashed black line.

Legend
Gravel blanket

Recharge Area (301,593 ft?)
Super Shallow Zone

- Shallow Zone

- Intermediate Zone

= (Groundwater Underdrain

P — Precipitation

RO — Runoff

R — Direct Recharge

LF<s — Lateral flow, Super Shallow
LF¢ — Lateral flow, Shallow

LFi — Lateral flow, Intermediate
VF — Vertical Flux

UD — Underdrain Flow

AEP AMOS GENERATING PLANT — FGD LANDFILL
WINFIELD ROAD
WINFIELD, WEST VIRGINIA

WATER BALANCE AND GROUNDWATER
FLOW CONCEPTUAL SITE MODEL

FIGURE

3-8




1.20
1.10
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10

Preapntatlon (mches)

0.00 -

50.00
45.00
40.00
35.00

m)

S 30.00

(g

o 25.00
20.00

Flow Rat

15.00
10.00
5.00
0.00

1 Daily Precipitation

112 V nes1a | nasic | ne/1e V ae/17 | na/ie | ne

| s I
08/09 ' 08/10 ' 08/11 ' 08/12 ' 08/13 ' 08/14 ' 08/15 ' 08/16 ' 08/17 ' 08/18 ' 08/19 ' 08/20 ' 08/21 ' 08/22 ' 08/23 ' 08/24 ' 08/25 ' 08/26 ' 08/27 08/28 08/29 ' 08/30 ' 08/31 ' 09/01 ' 09/02 ' 09/03
Date
. . Daily log indicates 100 gpm.
Daily Groundwater Underdrain Flow Rate Value is only an estimate because
i underdrain pipe was submerged
_below water line of pond
No flow data No flow data No flow data No flow data No flow data
1  available - available available available available
I RSN IR IR R
08/09 ' 08/10 ' 08/11 ' 08/12 ' 08/13 ' 08/14 ' 08/15 ' 08/16 ' 08/17 ' 08/18 ' 08/19 ' 08/20 ' 08/21 08/22 08/23 ' 08/24 ' 08/25 08/26 08/27 08/28 ' 08/29 ' 08/30 ' 08/31 ' 09/01 ' 09/02 ' 09/03 '
Date AEP AMOS GENERATING PLANT - FGD LANDFILL
Notes WINFIELD ROAD

1. gpm = gallons per minute
2. Precipitation measured onsite with a float gauge.

3. North Valley groundwater underdrain flow rates measured via 5-gallon bucket
and stopwatch during daily inspections. Not all data available at time of report.

WINFIELD, WEST VIRGINIA

North Valley Groundwater Underdrain
Flow Rates and Precipitation

FIGURE

3-9
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930 =

929 ==

028 =

027 e

026 ==

025 =

924 ==

023 ==

022 =

921

920

Groundwater Elevation (ft AMSL)

919

918

917

916

915

914

913

5/1/18

-All elevations are in feet NAVD 1988.
-Water elevations are calibrated to manual measurements from surveyed measuring points.

-Well Screen: 40-60 feet bgs.
-ft=feet

Sedimentation Pond —___
observed dry (Aug 2019)

Soil cover removed — |
at MW-8 (Sep 2019)

8/1/18 11/1/18 21119 5/1/19 8/1/19

Groundwater Elevation (ft AMSL)

Sequence 4 liner
bubbles appear
(Jan 2020)

Sedimentation Pond

drained (Spring 2020)

———Sedimentation Pond
lined (Jun 2020)

T ~Sequence 4 liner
bubbles drained
(Aug 2020)

~Sequence 4 liner
bubbles reappear
(Sep 2020)

11/1/19 2/1/20
Date

Orthogonal Polynomial Fit - Groundwater Elevation (ft AMSL)

o Manual Groundwater Measurements (ft AMSL)
\ 4 Daily Precipitation (inches)

-AMSL = above mean sea level

-Precipitation data collected from NOAA CHARLESTON 3.9 WSW, WV US
-Barometric efficiency has been applied. BE = 0.2.

35 - 15
3 -
25 [ ¢
2 - 102
: N—
[T} - c
2 £ )
O
S S
g - S
15 .% R E
o >
a -5 £
1 5
s
0.5 I
0 )

5/1/20 8/1/20 11/1/20 2/1/21

Cummulative Monthly Precipitation (inches)
Monthly Precipitation (inches)
Running average Fit - Monthly Precipitation (inches)

5/1/121 8/1/21

AEP AMOS GENERATING PLANT - FGD LANDFILL
WINFIELD ROAD
WINFIELD, WEST VIRGINIA

MW-8 Comprehensive Hydrograph
May 2018 to September 2021

FIGURE

A ARCADIS | 310




Appendix A

Boring and Monitoring Well Construction Logs
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2101 SS DATE_9/2/21 SHEET _1 OF 2
PROJECT __Amos - FGD Landfill BORING START _ 6/15/21 BORING FINISH _6/16/21
COORDINATES _ N 541,737.317 E 1,724,959.605 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _932.04 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.8' DA 2"
Water Level, ft z 20.61 z 1 DEPTH TO TOP OF WELL SCREEN 19" BOTTOM _29
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
weel w SAMPLE STANDARD IE RQD| DEPTH |0 *
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
(0-4.1 ft) SANDSTONE; moderately fractured; 0-11": Grout seal
brownish gray % %
] 4K “ithology from 2101
> I/D borehole. 2101 SS
N \é installed in offset 6"
> *< borehole.
1 |RC| 441 9.5 53| 96 (4.1-4.8 ft) SANDSTONE, fine grained to medium >
5 grained; brownish gray; moderately weathered; \Q
moderately fractured; medium-bedded; weak field >
strength. ‘<
] (4.8-9.7 ft) SANDSTONE, fine grained; brownish >
gray; moderately weathered; moderately fractured; \é
h medium-bedded; micaceous; moderate field >
strength. ‘<
2 |RC| 95 | 195 851801 4o (6.7-12.1 ) SANDY SHALE, medium graned to | N
coarse grained; reddish brown; highly weathered,; ‘<
very intensely fractured (few intact core
segments); laminated; very weak field strength. 11-14": Bentonite seal
(12.1-19.8 ft) SANDSTONE, medium grained;
N yellowish brown; slightly weathered; slightly
fractured; thick-bedded; moderate field strength.
] 2 [-*|14-15" Secondary
~1Sand Pack (choker
15 — | sand)
"+| 15-30": Primary Sand
- .| Pack
) +{19'-29': Slotted PVC
3 |RC| 195 | 245 39| 67 -1(20-slot) Screen
TYPE OF CASING USED Continued Next Page
:ﬁ 21"0-2 Eggg AE?ORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X = =
NA T SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4 WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Mike Lutz
NA AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2101 SS DATE_9/2/21 SHEET 2 OF 2
PROJECT _ Amos - FGD Landfill BORING START 6/15/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
Tml & DEPTH PENETRATION E:'G'-g IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | —m FEET 1O
3 |RC| 19.5 | 245 3.9 | 67 =] (19.8-24.8 ft) MUDSTONE, fine grained; reddish
—— brown; moderately weathered; moderately
== fractured; medium-bedded; weak to moderate field
—] strength. NOTE: Occasionally interbedded with
shale.
4 |RC| 245 | 30.0 52 | 71 =
25 — (24.8-30.0 ft) SANDSTONE, medium grained;
gray; slightly weathered; slightly fractured;
. medium-bedded; micaceous banding; weak to
moderate field strength.
(28.2-28.5 ft) NOTE: Vertical fracture
30
35 —
40 —
45 —

AEP - AEP.GDT - 9/2/21 10:40 - C:\USERS\SOLUND\ARCADIS\AEP TEAM SITE - FGD LANDFILL\2021 INVESTIGATION\BORING LOGS-GINT\AEP BORING LOGS (1).GPJ
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2101 S DATE_9/2/21 SHEET _1 OF 3
PROJECT __Amos - FGD Landfill BORING START _ 6/15/21 BORING FINISH _6/16/21
COORDINATES _ N 541,735.055 E 1,724,955.37 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _932.04 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.86" DA 2"
Water Level, ft z 38.59 z 1 DEPTH TO TOP OF WELL SCREEN 42 BOTTOM _57
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
wel w SAMPLE STANDARD IE RQAD| DEPTH |0 "
o T DEPTH PENETRATION EGU; IN = 8 o SOIL / ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
(0-4.1 ft) SANDSTONE; moderately fractured; 0-34": Grout seal
brownish gray % %
] 4K “ithology from 2101
> I/D borehole. 2101 S
N \é installed in offset 6"
> *< borehole.
1 |RC| 41 9.5 53| 96 (4.1-4.8 ft) SANDSTONE, fine grained to medium >
5 grained; brownish gray; moderately weathered; \Q
moderately fractured; medium-bedded; weak field >
strength. ‘<
] (4.8-9.7 ft) SANDSTONE, fine grained; brownish >
gray; moderately weathered; moderately fractured; \é
h medium-bedded; micaceous; moderate field >
strength. ‘<
2 |RC| 95 | 195 851801 4o (6.7-12.1 ) SANDY SHALE, medium graned to | N
coarse grained; reddish brown; highly weathered,; ‘<
very intensely fractured (few intact core
segments); laminated; very weak field strength. > ‘<
(12.1-19.8 ft) SANDSTONE, medium grained; > <
N yellowish brown; slightly weathered; slightly
fractured; thick-bedded; moderate field strength. > ‘<
3 |RC| 195 | 245 39| 67
TYPE OF CASING USED Continued Next Page
:ﬁ 21"0-2 Eggg AE?ORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X = =
NA T SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4 WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Mike Lutz
NA AIR HAMMER 8"
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JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

PROJECT __ Amos - FGD Landfill

BORING NO. 2101 S
BORING START 6/15/21

DATE 9/2/21

SHEET 2 OF 3

BORING FINISH _6/16/21

wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
3 |RC| 195 | 245 39| 67 E] (19.8-24.8 ft) MUDSTONE, fine grained; reddish
—— brown; moderately weathered; moderately > >
== fractured; medium-bedded; weak to moderate field < ‘é
—] strength. NOTE: Occasionally interbedded with > >
shale. ‘Q ‘Q
4 |RC| 245 | 345 94 | 71 = % %
25 — (24.8-42.5 ft) SANDSTONE, fine grained to
medium grained; gray; slightly weathered; slightly >
- fractured; medium-bedded; micaceous banding; \é
weak to moderate field strength. > *Q
(28.2-28.5 ft) NOTE: Vertical fracture > ‘<
30 — >
] 34-37": Bentonite seal
5 |RC| 345 | 445 9.8 | 69
35 —
] ::3 37-38'": Secondary
~1Sand Pack (choker
7] ¢5and)
"=38-58": Primary Sand
_ .| Pack
(39.2-42.5 ft) NOTE: Medium grained g
40 —
i +|42-57": Slotted PVC
(42.5-50.4 ft) SHALE, medium grained; gray with 1(20-slot) Screen
red mottling; highly weathered; moderately )
fractured; medium-bedded. NOTE: Interbedded
with medium-grained sandstone.
6 |RC| 445 | 495 411 0
45

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2101 S DATE 9/2/21 SHEET 3 OF 3
PROJECT __Amos - FGD Landfill BORING START 6/15/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
Tml & DEPTH PENETRATION |<—_(‘(|3IJ>J N T 8 o SOIL / ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOwS/6' | —& FEET (O
6 |RC| 44.5 | 495 411 0
7 |RC| 49.5 | 56.5 6.9 | 94
50
(50.4-58.0 ft) SANDSTONE, fine grained to
N medium grained; gray; slightly weathered; slightly
fractured; medium-bedded; micaceous; moderate
- to strong field strength.
55 —
8 |RC| 56.5 | 58.0 15| 98 |
60 —
65 —
70 —
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21011&D DATE 9/2/21 SHEET _1 O©OF 6
PROJECT __Amos - FGD Landfill BORING START 6/15/21 BORING FINISH _6/16/21
COORDINATES _ N 541,732.909 E 1,724,951.574 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _932.04 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.73' () 2.71'(D) DIA 2"
Water Level, ft z 56.95 2104.06 (D) 1 DEPTH TO TOP OF WELL SCREEN 60/92' BOTTOM _75'/102
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
weel w SAMPLE STANDARD IE RQD| DEPTH |0 o
Tml & DEPTH PENETRATION E‘G'—g N = 8 o SOIL / ROCK a DRILLER'S
= =
z § = IN FEET RESISTANCE O£ 8] 9, a2 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" | —m FEET |©
1 |GB| 0.0 41 (0-4.1 ft) SANDSTONE; moderately fractured; 0-54": Grout seal
brownish gray
b SENAN
¥ > M
- N N
NOTE: 8" Borehole
Diameter
2 |RC| 41 9.5 53| 96 (4.1-4.8 ft) SANDSTONE, fine grained to medium
5 grained; brownish gray; moderately weathered;
moderately fractured; medium-bedded; weak field
strength.
] (4.8-9.7 ft) SANDSTONE, fine grained; brownish
gray; moderately weathered; moderately fractured;
N medium-bedded; micaceous; moderate field
strength.
3 |RC| 95 | 195 85180 44 (9.7-12.1 ft) SANDY SHALE, medium grained to
coarse grained; reddish brown; highly weathered;
very intensely fractured (few intact core
segments); laminated; very weak field strength.
(12.1-19.8 ft) SANDSTONE, medium grained;
N yellowish brown; slightly weathered; slightly
fractured; thick-bedded; moderate field strength.
15 —
4 |[RC| 195 | 245 39| 67
TYPE OF CASING USED Continued Next Page
'j; g‘Q-g Egﬁg /SORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
" X = =
NA 9 x6.95 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4 WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Mike Lutz
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21011&D DATE_9/2/21 SHEET _2 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/15/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Iﬁ RQD "
o T DEPTH PENETRATION E:'G'—'; o SOIL / ROCK E DRILLER'S
% § % INFEET RESISTANCE O£ 08 9, 2 IDENTIFICATION S NOTES
FROM TO BLOWS /6" ¥
4 |RC| 195 | 245 39| 67 (19.8-24.8 ft) MUDSTONE, fine grained; reddish
brown; moderately weathered; moderately SINES
fractured; medium-bedded; weak to moderate field N N N
strength. NOTE: Occasionally interbedded with SIS
shale. NN KN
¥ ¥ M
>l ¥ ¥
5 |RC| 245 | 345 94 | 71
(24.8-42.5 ft) SANDSTONE, fine grained to
medium grained; gray; slightly weathered; slightly
fractured; medium-bedded; micaceous banding;
weak to moderate field strength.
(28.2-28.5 ft) NOTE: Vertical fracture
6 |RC| 345 | 445 9.8 | 69
(39.2-42.5 ft) NOTE: Medium grained
(42.5-50.4 ft) SHALE, medium grained; gray with
red mottling; highly weathered; moderately
fractured; medium-bedded. NOTE: Interbedded
with medium-grained sandstone.
7 |RC| 445 | 495 4.1 0
45

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21011&D DATE_9/2/21 SHEET _3 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/15/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION EGU; IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
7 |RC| 445 | 495 411 0
¥ ¥ M
NN N
¥ M M)
NN N
¥ ¥ M
8 |RC| 495 | 56.5 6.9 | 94 KRR
50
(50.4-59.2 ft) SANDSTONE, fine grained to
medium grained; gray; slightly weathered; slightly
fractured; medium-bedded; micaceous; moderate
to strong field strength.
54-57': Bentonite seal
55 —
9 |RC| 56.5 | 64.5 8 | 98
| [-|57-58": Secondary
111 ]Sand Pack (choker
| 1| sand)
158-77": Primary Sand
111 Pack
(59.2-62.5 ft) MUDSTONE, fine grained; reddish g
60 — brown; slightly weathered; moderately fractured; e
thick-bedded; moderate to strong field strength. =] [-| 60-75'": Slotted PVC
NOTE: Occasional shale layers (<0.5' thick). 4 || (20-slot) Screen
(62.5-85.8 ft) SANDSTONE, fine grained to =
medium grained; gray; slightly weathered; slightly -
fractured; medium-bedded; micaceous; very weak |- 5
to moderate field strength. NOTE: Interbedded g
101RC 625 | 745 10 | 68 with gray shale with occasional iron staining. |
(65-67 ft) NOTE: Shale layer. =
(71-72.5 ft) NOTE: Very soft and fissile; highly §
decomposed. g
Continued Next Page
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JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

BORING NO. 21011&D

DATE 9/2/21

SHEET 4 OF 6

PROJECT __Amos - FGD Landfill BORING START _ 6/15/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD I; RQD| DEPTH |0 "
o T DEPTH PENETRATION EG';J IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
10 |RC| 64.5 | 745 10 | 68 RuRER
(72.3-73.2 ft) NOTE: Shale layer. a1
11 |RC| 745 | 845 10 | 67 R=alk
(76.8-77 ft) NOTE: Interbedded shale layers; s 77-87": Bentonite seal
moderately weathered; moderately fractured; ’
thin-bedded.
N (82.8-83.5 ft) NOTE: Interbedded shale layers;
moderately weathered; moderately fractured;
thin-bedded.
12 |RC| 845 | 94.5 10 | 86 (84.5-85.8 ft) NOTE: Interbedded shale layers;
moderately weathered; moderately fractured;
thin-bedded.
(85.8-103 ft) SHALE, fine grained; gray; slightly
weathered; slightly fractured; medium-bedded;
weak to strong field strength. NOTE: Occasionally {7} [ 87-88': Secondary
reddish brown due to oxidation. St Sand P ack (choker
"/ sand)
- { 1188-104": Primary
B 1 1.1 Sand Pack
90
192-102" Slotted PVC
= (20-slot) Screen
13 |RC| 94.5 | 104.5 10 | 44 =
95 H
(96.5-100.8 ft) NOTE: Highly fractured. E

Continued Next Page
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JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

30080156

American Electric Power

PROJECT __ Amos - FGD Landfill

LOG OF BORING

BORING NO. 21011&D DATE 9/2/21
BORING START 6/15/21

SHEET 5 OF 6

BORING FINISH _6/16/21

weel w SAMPLE STANDARD | _>IRQD| DEPTH [0 | ,
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
;:é = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOwS/6' | —& FEET (O
13 |RC| 94.5 | 104.5 10 | 44 (97.3-97.6 ft) NOTE: Very weathered, highly
decomposed, intensely disintegrated, reddish
brown
100
(103-128.7 ft) SANDSTONE, fine grained to
medium grained; gray; slightly weathered; slightly
7 fractured; medium-bedded; micaceous. 104'-144.5" Bentonite
14 |RC | 104.5 | 114.5 10 | 100 caan backfill
1050
110 —
15 |RC | 114.5 | 124.5 10 | 100
115 —
120 —

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21011&D DATE_9/2/21 SHEET _6 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/15/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD I; RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6' | — & FEET 1O
16 |RC | 124.5 | 1345 10 | 78
(128.7-132.3 ft) SHALE, fine grained; gray;
slightly weathered; slightly fractured; weak to
130 moderate field strength. NOTE: more heavily
weathered and fractured in upper 2.4".
(132.3-136.3 ft) SANDSTONE, fine grained to
- medium grained; gray; fresh to slightly weathered;
unfractured; moderate to strong field strength.
17 |RC | 134.5 | 1445 10 | 67

135 {13

(136.3-138.4 ft) SANDSTONE, fine grained to

medium grained; gray; fresh to slightly weathered;
R unfractured; thin-bedded; moderate to strong field

4 : strength.

(138.4-142.8 ft) SHALE, fine grained; reddish
brown; slightly to moderately weathered; slightly
fractured; moderately fractured; thin-bedded;
140 weak to very weak field strength. NOTE: gray in
upper 0.3'; chert nodules present.

(142.8-144.5 ft) SANDSTONE, fine grained to
medium grained; gray; fresh to slightly weathered;
unfractured; thin-bedded; moderate to strong field
strength.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2102 S8 DATE_9/2/21 SHEET _1 OF 3
PROJECT __Amos - FGD Landfill BORING START _ 6/16/21 BORING FINISH _6/16/21
COORDINATES _ N 541,946.401 E 1,725,330.822 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _932.97 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.97" DA 2"
Water Level. ft | 41.27 \/ N4 DEPTH TO TOP OF WELL SCREEN 43' BOTTOM _58'
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
wel w SAMPLE STANDARD IE RQAD| DEPTH |0 "
o T DEPTH PENETRATION E:'G'—'; IN = 8 o SOIL / ROCK a DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
1 |GB| 0.0 4.0 GC| (0.0-1.5ft) GRAVEL; some clay, silt, and sand; 0-35": Grout seal
moist % %
(1.5-2.5 ft) SANDSTONE, fine grained to medium < %
T grained; yellowish brown; highly weathered; *Lithology from 2102
\medium-bedded; very weak to weak field strength. /] > 1/D borehole. 2102 S
(2.5-7.2 ft) SHALE, fine grained; reddish brown; \é was installed in offset
moderately weathered; intensely fractured; > ‘< 6" borehole.
> IRC| 4.0 146 77 | 17 thin-bedded; weak field strength. >
5 N
% N
(7.2-18.6 ft) SANDSTONE, fine grained; grayish >
4 brown; slightly weathered; intensely fractured; \é
thin-bedded; weak to strong field strength >
| (strengthens downward). \é
(8.5-8.8 ft) NOTE: Vertical fractures with iron >
10 — staining. > \é
3 |RC| 146 | 246 9.3 | 35 15 — >
(15-17.9 ft) NOTE: Vertical fractures with iron \Q
staining. >
(18.6-24.2 ft) SHALE, fine grained; gray; >
moderately weathered; intensely fractured; \é
thin-bedded to medium-bedded; very weak to
TYPE OF CASING USED Continued Next Page
:ﬁ 21"0-2 Eggg AE?ORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X = =
NA T SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4 WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Mike Lutz
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2102 S8 DATE_9/2/21 SHEET _2 OF 3
PROJECT __Amos - FGD Landfill BORING START _ 6/16/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION E:'G'—'; IN = 8 o SOIL / ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
3 |RC| 146 | 246 93 | 35 moderate field strength. NOTE: Occasional
sandstone seams. % %
(24.2-28.7 ft) SHALE, fine grained; reddish >
4 |[RC| 246 | 34.6 8.5 | 48 25 — brown; highly weathered; intensely fractured. ‘Q *Q
e (28.7-36.1 ft) SANDSTONE, fine grained; gray;
N slightly weathered; slightly fractured; > ‘<
30 — medium-bedded; moderate to strong field
strength. NOTE: Interbedded with thin shale >
layers. \é
(30.1-30.3 ft) NOTE: Vertical fracture. > <
5 |RC| 346 | 446 0] 9 B
35 RO 35-38": Bentonite seal
(36.1-39.4 ft) SANDSTONE, fine grained to
N medium grained; brown to yellowish brown; fresh;
slightly fractured; medium-bedded; strong field
strength. NOTE: Occasional limestone or chert
] nodule. - |- 38-39": Secondary
- 1.1Sand Pack (choker
N | t-|sand)
(39.4-43 ft) SANDSTONE, fine grained to | 1+139-59" Primary Sand
40 — medium grained; gray; fresh; slightly fractured; | [.-|Pack
medium-bedded; strong field strength. %
. Y
-46.3 ft , fine grained; gray; fresh; | 43-58" Slotte
43-46.3 ft) SHALE, fi ined fresh 43'-58'": Slotted PVC
moderately fractured; thin-bedded; moderate to -1(20-slot) Screen
7] strong field strength. ’
6 |RC| 446 | 54.6 86 | 58 45
Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2102 S8 DATE_9/2/21 SHEET _3 O©OF 3
PROJECT __Amos - FGD Landfill BORING START _ 6/16/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION EG';J IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § < | INFEET | RESISTANCE 9@% % | ceer % = 3 IDENTIFICATION 2 NOTES
FROM TO BLOWS /6" [i4
6 |RC| 446 | 54.6 86 | 58 = - -

(46.3-53.4 ft) SHALE, fine grained; gray to

reddish brown; moderately weathered.

(49.3-53.4 ft) NOTE: Moderate to highly

50 decomposed, soil-like consistency, reddish brown.

(49.9-50.8 ft) NOTE: Sandstone layer.

(51.6-52.3 ft) NOTE: Sandstone layer.

(53.4-59.0 ft) SANDSTONE, fine grained to

7 medium grained; gray; fresh; slightly fractured;
s medium-bedded; strong field strength. NOTE:
7 |RC| 546 | 58.0 34173 55 —:::: Occasional layers of strong shale (<0.5’).

70 —
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JOB NUMBER
COMPANY

30080156

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

American Electric Power

PROJECT __Amos - FGD Landfill

COORDINATES

N 541.942.346 E 1,725,328.869

LOG OF BORING
BORING NO. 21021& D DATE 9/2/21 SHEET _1  OF 6
BORING START 6/16/21 BORING FINISH _6/16/21
PIEZOMETER TYPE __ NA WELL TYPE _OW

GROUND ELEVATION _ 93297 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.90' (1), 2.89' (D) DIA 2"
Water Level, ft z 78.94 (|) 21 05.68 (D) 1 DEPTH TO TOP OF WELL SCREEN 62'/96' BOTTOM _77'/106
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 | 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
weel w SAMPLE STANDARD _jIE RQD| DEPTH |0 o '
Lo g | DEPTH | PENETRATION ZHW N 1EYl o SOIL / ROCK - DRILLER'S
= =
= § = INFEET RESISTANCE O£ 8] 9, % 22 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" | —m FEET
1 {GB| 0.0 4.0 GC| (0.0-1.5ft) GRAVEL; some clay, silt, and sand; 0-56": Grout seal
moist
B NN K
(1.5-2.5 ft) SANDSTONE, fine grained to medium ] p| M
E ) ) ) NN KN
grained; yellowish brown; highly weathered; NOTE: 8" Borehole
\medium-bedded; very weak to weak field strength. /] Diameter
(2.5-7.2 ft) SHALE, fine grained; reddish brown;
moderately weathered; intensely fractured;
> IRC| 2.0 146 77 | 17 thin-bedded; weak field strength.
5
s (7.2-18.6 ft) SANDSTONE, fine grained; grayish
I DO brown; slightly weathered; intensely fractured;
D thin-bedded; weak to strong field strength
| (strengthens downward).
(8.5-8.8 ft) NOTE: Vertical fractures with iron
staining.
10 - 9
3 |RC| 146 | 246 93| 35 15 —
(15-17.9 ft) NOTE: Vertical fractures with iron
staining.
(18.6-24.2 ft) SHALE, fine grained; gray;
moderately weathered; intensely fractured;
thin-bedded to medium-bedded; very weak to
TYPE OF CASING USED Continued Next Page
'j; g‘Q-g Egﬁg /SORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
" X = =
NA 9 x6.95 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4 WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Mike Lutz
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21021&D DATE_9/2/21 SHEET _2 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/16/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
3 |RC| 146 | 246 93 | 35 moderate field strength. NOTE: Occasional
sandstone seams. SINES
NN N
¥ M M)
NN N
¥ ¥ M
>l ¥ ¥
(24.2-28.7 ft) SHALE, fine grained; reddish
4 |RC| 246 | 346 85| 48 25 — brown; highly weathered; intensely fractured.
e (28.7-36.1 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured;
30 — medium-bedded; moderate to strong field
strength. NOTE: Interbedded with thin shale
layers.
(30.1-30.3 ft) NOTE: Vertical fracture.
5 |RC| 34.6 | 44.6 10| 9 35 —
(36.1-39.4 ft) SANDSTONE, fine grained to
N medium grained; brown to yellowish brown; fresh;
slightly fractured; medium-bedded; strong field
strength. NOTE: Occasional limestone or chert
N nodule.
(39.4-43 ft) SANDSTONE, fine grained to
40 — medium grained; gray; fresh; slightly fractured;
medium-bedded; strong field strength.
(43-46.3 ft) SHALE, fine grained; gray; fresh;
moderately fractured; thin-bedded; moderate to
7] strong field strength.
6 |RC| 446 | 54.6 86 | 58 45
Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21021&D DATE 9/2/21 SHEET 3 O©OF 6
PROJECT __Amos - FGD Landfill BORING START 6/16/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | —m FEET 1O
6 |RC| 446 | 54.6 86 | 58 = - -
(46.3-53.4 ft) SHALE, fine grained; gray to
reddish brown; moderately weathered. KK
¥ M ]
E NN N
¥ M ]
(49.3-53.4 ft) NOTE: Moderate to highly NENEN
50 decomposed, soil-like consistency, reddish brown.
(49.9-50.8 ft) NOTE: Sandstone layer.
(51.6-52.3 ft) NOTE: Sandstone layer.
(53.4-63.4 ft) SANDSTONE, fine grained to
7 medium grained; gray; fresh; slightly fractured;
medium-bedded; strong field strength. NOTE:
7 |RC| 546 | 646 10 | 73 Occasional layers of strong shale (<0.5’).

56-59'": Bentonite seal

(57.9-58.5 ft) NOTE: Moderate fracture .

5 :: 59-60": Secondary
| [ | Sand Pack (choker
1 I{sand)
160-81": Primary Sand
111 Pack

.| 62-77": Slotted PVC
| (20-slot) Screen

(63.4-64.8 ft) SHALE, fine grained; reddish brown
; slightly weathered; moderately fractured;
medium-bedded; weak to strong field strength.

8 |RC| 646 | 74.6 10 | 85 | g5 == [\ NOTE: Possible slickensides, smooth, shiny, g
conchoidal fracture.

(64.8-76.8 ft) SHALE, fine grained; gray; slightly

weathered; slightly fractured; medium-bedded;

Moderate to strong field strength. NOTE:

Occasional layers of soft, weathered shale (<0.1’)

at 68.9', 69.3', and 69.6".

(66.5 ft) NOTE: Becomes included with limestone

or chert from 64.8 to 66.5’.

70 —

(71 ft) NOTE: Becomes strong to very strong,
slightly weathered to fresh.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21021&D DATE_9/2/21 SHEET _4 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/16/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD Ik RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
8 |RC| 64.6 | 74.6 10 | 85
9 |RC| 746 | 84.6 10 | 94 75 —
(75.6-76 ft) NOTE: Moderately to highly
weathered, weak, reddish brown layer with natural
horizontal fractures; sand content increasing.
(76.8-80.9 ft) SANDSTONE, fine grained; gray;
fresh; unfractured; thick-bedded; strong field |
7] strength. :
\vd
80 —
(80.9-91 ft) SHALE, fine grained; gray; slightly . 81-91" Bentonite seal
weathered; slightly fractured; medium-bedded;
moderate field strength.
10 |[RC| 84.6 | 94.6 10 | 88 85 —
(89-90.7 ft) NOTE: Reddish brown, moderately to
intensely fractured.
90 —
(91-91.5 ft) SANDSTONE; gray; fresh; -+ 11]-191-92" Secondary
\competent. /1.1 [| Sand Pack (choker
(91.5-98.2 ft) SHALE, fine grained; gray to 2 {sand) .
reddish brown; slightly weathered; slightly Sl 92-108": Primary
fractured; medium-bedded; moderate field 1 |-| Sand Pack
strength.
11 |RC| 94.6 | 104.6 9.7 | 76 95
i 1 96-106": Slotted PVC
= (20-slot) Screen

Continued Next Page
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JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

BORING NO. 21021&D DATE 9/2/21

SHEET 5 OF 6

PROJECT __Amos - FGD Landfill BORING START _ 6/16/21 BORING FINISH _6/16/21
wel w SAMPLE STANDARD I; RQD| DEPTH |0 "
o T DEPTH PENETRATION E:'QI—DU; IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
TIRC| 946 | 104.6 9.7 | 76 (98.2-102 ft) SHALE, fine grained; moderately
i fractured to intensely fractured.
100
Bs
(102-117.4 ft) SHALE, fine grained; gray to
reddish brown; slightly weathered; slightly
N fractured; medium-bedded; moderate field
strength. NOTE: Interbedded with gray sandstone
(see notes).
12 |RC | 104.6 | 114.6 10 | 100 105 — (104.6-106.8 ft) NOTE: Gray sandstone, fresh,
competent, unfractured, very strong field strength.
Bl 108-134.6': Bentonite
(108.4-109.3 ft) NOTE: Gray sandstone, fresh, backfill
competent, unfractured, very strong field strength.
110 —
(113.1-114.6 ft) NOTE: Gray sandstone, fresh,
competent, unfractured, very strong field strength.
13 |RC | 114.6 | 124.6 10 | 100 115
(117.4-129 ft) SANDSTONE, fine grained to
7 medium grained; fresh; unfractured;
medium-bedded; micaceous; very strong field
E strength.
120 —

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ 30080156 LOG OF BORING

COMPANY _ American Electric Power BORING NO. 21021&D DATE_9/2/21 SHEET 6  OF 6

PROJECT __Amos - FGD Landfill BORING START 6/16/21 BORING FINISH _6/16/21

weel w SAMPLE STANDARD | _>IRQD| pgpTH [0 | o,

g '5'2 g DEPTH PENETRATION |<—£‘(|3L|>J N T 8 o SOIL / ROCK E DRILLER'S

55| 5| INFEET | RESISTANCE 9@% % | ceer %—' 2 IDENTIFICATION 2 NOTES
FROM TO BLOWS / 6" @

13 |[RC| 114.6 | 124.6 10 | 100

14 |[RC| 124.6 | 1346 10 | 100 125_

(129-134.6 ft) SHALE, fine grained to medium
grained; gray; fresh; slightly fractured;

130 — medium-bedded; some observable sandstone;
strong to very strong field strength.

135 —
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY __ American Electric Power BORING NO. 2103 S &1 DATE 9/2/21 SHEET _ 1 OF 6
PROJECT __Amos - FGD Landfill BORING START 6/17/21 BORING FINISH _6/17/21
COORDINATES _ N 542,191.177 E 1,725,406.308 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _935.46 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.47' (S), 2.45' () DIA 2"
Water Level, ft | 57.15 (S) [\/82.52 (1) | DEPTH TO TOP OF WELL SCREEN 45Y67' BOTTOM _58'/82'
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 | 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
weel w SAMPLE STANDARD _jIE RQD| DEPTH |0 o '
Lo g | DEPTH | PENETRATION ZHW N 1EYl o SOIL / ROCK - DRILLER'S
= =
z § = IN FEET RESISTANCE O£ 8] 9, a2 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" | —% FEET |©
4 (0.0-0.5 ft) GRAVEL, fine to coarse; and sand, 0-40': Grout seal
o \fine to coarse; brown.
) (0.5-15.2 ft) SANDSTONE, fine grained to N NN
medium grained; olive gray; slightly weathered; SESES
N slightly fractured; medium-bedded; moderate field N N N NOTE: 8" Borehole
strength. Diameter
1 |RC| 46 | 146 10 | 77 5 —
10 —
2 |RC| 146 | 246 9.9 | 80 15 —
(15.2-18.6 ft) SHALE, fine grained; reddish
i brown; moderately weathered; intensely fractured;
thin-bedded; weak to moderate field strength.
| (18.6-26.8 ft) SANDSTONE, fine grained to
medium grained; olive gray; slightly weathered;
slightly fractured; medium-bedded; moderate field
TYPE OF CASING USED Continued Next Page
'j; g‘Q-g Egﬁg /SORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
" X = =
NA 0 x 695 HoA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Mike Lutz
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2103 S &1 DATE_9/2/21 SHEET _2 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/17/21 BORING FINISH _6/17/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION EG'—'; IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6' | — & FEET 1O
2 |RC| 146 | 246 9.9 | 80 strength.
¥ > M
N N
¥ > ]
NENAN
M M D]
>l ¥ ¥
3 |RC| 246 | 346 8.9 | 90
(26.8-31 ft) SHALE, fine grained; reddish brown;
highly weathered; thin-bedded; weak to moderate
field strength.
30 —
=
(31-37.2 ft) SHALE, fine grained; gray; slightly
weathered; slightly fractured; medium-bedded;
N banded; some observable sand; strong field
strength.
4 |RC| 34.6 | 44.6 10 | 100 35
(37.2-40 ft) SANDSTONE, fine grained to
4 medium grained; gray; fresh; slightly fractured;
medium-bedded; micaceous; banded; strong field
| strength.
40 (40-42.6 ft) SHALE, fine grained to medium 40-43": Bentonite seal
grained; gray; slightly weathered; moderately
N fractured; medium-bedded; sandy; weak to strong
field strength.
(42.6-56.2 ft) SHALE, fine grained; reddish brown
to gray; moderately weathered; intensely | || 43-44": Secondary
fractured; thin-bedded. NOTE: weak to moderate J [ | Sand Pack (choker
field strength. 1 I{sand)
144-59': Primary Sand
5 |RC| 446 | 54.6 9.5 | 82 45 1 HPack

Continued Next Page
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JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

BORING NO. 2103 S &1

DATE 9/2/21

SHEET 3 OF 6

PROJECT __Amos - FGD Landfill BORING START _ 6/17/21 BORING FINISH _6/17/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION EG'—'; IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
5 |RC| 446 | 54.6 9.5 | 82
1 [-/48-58" Slotted PVC
1 [(20-slot) Screen
50 =
6 |RC| 546 | 646 1081 55 g
= : : : H
(56.2-66.1 ft) SHALE, fine grained to medium g1 1
| grained; gray; slightly weathered; slightly 34 {7
fractured; medium-bedded; moderate to strong =LACE
field strength. NOTE: Occasional sandstone layer |5
(<0.5'). o
(58.7-58.8 ft) NOTE: Thin fracture (<0.1’) of . . )
weathered shale, washed out in core. 59-64": Bentonite seal
60
] 1 || 64-65": Secondary
7 IRC| 646 | 746 10 | 67 65 AL Sand Pack (choker
| I{sand)
- | 1165-84": Primary Sand
“{ .| Pack
(66.1-69.6 ft) MUDSTONE, fine grained; reddish :
brown; moderately weathered; moderately ||
fractured; medium-bedded; some shale; weak to .1 67-82": Slotted PVC
moderate field strength. - | (20-slot) Screen
(66.3 ft) NOTE: Highly weathered from 66.1’ to 'EI
66.3". ';
70 (69.6-80.2 ft) SHALE, fine grained to medium §
grained; gray; slightly weathered; slightly ‘H
fractured; medium-bedded; sandy; micaceous; 'EI
nodules present (chert or lime); strong field o
strength. NOTE: Becomes less sandy with depth. :E

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2103 S &1 DATE_9/2/21 SHEET _4 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/17/21 BORING FINISH _6/17/21
wel w SAMPLE STANDARD I; RQD| DEPTH |0 "
o T DEPTH PENETRATION EQI—D';J IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
7 |RC| 64.6 | 74.6 10 | 67
(73.8-75 ft) NOTE: Reddish brown zone of weak
shale, moderately weathered, thin bedded; very
8 |RC| 746 | 846 101721 75— friable below 74.1’.
(75.9-76 ft) NOTE: Reddish brown zone of weak
shale, moderately weathered, thin bedded.
(78.9-80.2 ft) NOTE: Reddish brown zone of
weak shale, moderately weathered, thin bedded.
80 =<+
(80.2-103.2 ft) SHALE, fine grained; gray; fresh;
i slightly fractured; medium-bedded; nodules (lime
or chert); strong field strength.
¥
(83.2-86.6 ft) NOTE: Gray micaceous sandstone,
fine to medium grained, fresh, strong field AN
Strength_ 84'-134.6': Bentonite
9 [RC| 846 | 946 98 [ 76 | g5 backdill
(86.6-87.2 ft) NOTE: Gray to reddish brown shale,
intensely fractured, moderately weathered.
(88.5-90.4 ft) NOTE: Gray to reddish brown shale,
intensely fractured, moderately weathered.
90
10 |[RC| 94.6 | 104.6 98 | 72 95 —

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2103 S &1 DATE_9/2/21 SHEET _5 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/17/21 BORING FINISH _6/17/21
wel w SAMPLE STANDARD I; RQD| DEPTH |0 "
o T DEPTH PENETRATION E:'G'—'; IN = 8 o SOIL / ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6' | — & FEET 1O
10 |[RC| 94.6 | 104.6 9.8 | 72 (97.4-101.8 ft) NOTE: reddish brown shale,
intensely fractured, slight to moderately
weathered, thin to medium bedded.
100
(103.2-120.4 ft) SANDSTONE, fine grained to
4 medium grained; gray; fresh; unfractured;
s medium-bedded; strong to very strong field
11 |RC | 104.6 | 114.6 10 | 97 105 — R strength.
| (105.6-106.7 ft) NOTE: Gray shale.
110 —
12 |RC | 114.6 | 124.6 10 | 100 115 —
(115-118 ft) NOTE: Angled sandstone.
120 —::::
(120.4-134.6 ft) SHALE, fine grained; gray; fresh;
7 unfractured; medium-bedded; strong to very
strong field strength.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2103 S &1 DATE 9/2/21 SHEET 6 OF 6
PROJECT __ Amos - FGD Landfill BORING START 6/17/21 BORING FINISH _6/17/21
weel w SAMPLE STANDARD | _>IRQD| pgpTH [0 | o,
Tml & DEPTH PENETRATION ggu; N 58 o SOIL / ROCK E DRILLER'S
%E % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | —X FEET 1O

12 |[RC| 114.6 | 124.6 10 | 100
13 |RC | 124.6 | 134.6 10 {100 | 405

130

(130.8-132.6 ft) NOTE: Gray sandstone.

135 —

140 —

145 —
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2104 DATE_9/2/21 SHEET _1 OF 6
PROJECT __Amos - FGD Landfill BORING START _ 6/22/21 BORING FINISH _6/22/21
COORDINATES _ N 542,356.375 E 1,725,041.563 PIEZOMETER TYPE __ NA WELL TYPE _NA
GROUND ELEVATION _931.21ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND NA DIA _NA
Water Level, ft z z 1 DEPTH TO TOP OF WELL SCREEN NA BOTTOM _NA
TIME WELL DEVELOPMENT __ NA BACKFILL _Bentonite Grout
DATE FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
wel w SAMPLE STANDARD IE RQAD| DEPTH |0 "
o T DEPTH PENETRATION f_flc'_Du>J IN = 8 o SOIL / ROCK E DRILLER'S
= =
z § z IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
No well installed
1 |RC| 3.0 9.6 46 | 28 ] (3-10.1 ft) SANDSTONE, fine grained; tan and
black (banded); moderately weathered;
7] moderately fractured; thin-bedded; moderate field
strength.
5 —
2 |[RC| 96 14.6 4.7 | 45 10 —
(10.1-12.6 ft) MUDSTONE, fine grained; red;
fresh; moderately fractured; thin-bedded;
moderate field strength.
(11.6-12.6 ft) NOTE: Becomes weak, slight to
fresh decomposition, moderately fractured;
—= \thick-bedded.
=] (12.6-18.1 ft) MUDSTONE, fine grained; tan to
== gray; slightly weathered; slightly fractured;
_;w;f thick-bedded; moderate field strength.
3 |RC| 146 | 246 9.1 | 49 15 =
(18.1-19.2 ft) SHALE, fine grained; Gray-green;
moderately weathered; unfractured; laminated;
== weak field strength.
TYPE OF CASING USED Continued Next Page
'j; ng-g Eggg ACORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
" X = =
NA T SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4 WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Alan Gillespie
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2104 DATE_9/2/21 SHEET _2 OF 6
PROJECT _ Amos - FGD Landfill BORING START _ 6/22/21 BORING FINISH _6/22/21
wel w SAMPLE STANDARD I; RQD ®
o T DEPTH PENETRATION E:'G'—'; o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, 2 IDENTIFICATION S NOTES
FROM TO BLOWS /6" ¥
3 |RC| 146 | 246 9.1 | 49 (19.2-27.4 ft) MUDSTONE, fine grained; red to
gray; fresh; moderately fractured; massive; weak
field strength.
4 |RC| 246 | 346 81| 79
(27.4-28.5 ft) MUDSTONE, fine grained; gray;
moderately weathered; moderately fractured;
laminated; weak field strength.
(28.5-39.7 ft) SANDSTONE, fine grained; gray to
green; slightly weathered; slightly fractured;
massive; strong field strength.
5 |RC| 34.6 | 44.6 9.2 | 56
(35.8-36.4 ft) NOTE: Sandstone becomes
medium grained.
(39.7-44.2 ft) SANDSTONE, medium grained;
gray; slightly weathered; massive; strong field
strength.
(44.2-45.6 ft) MUDSTONE, fine grained; gray;
6 |RC| 446 | 54.6 8.4 | 72 moderately weathered; moderately fractured;
thin-bedded; moderate field strength.

Continued Next Page
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JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

30080156

American Electric Power

PROJECT __Amos - FGD Landfill

BORING NO. 2104
BORING START

LOG OF BORING

DATE 9/2/21

SHEET _ 3
6/22/21 BORING FINISH _6/22/21

OF 6

SAMPLE
NUMBER

SAMPLE

SAMPLE
DEPTH
IN FEET

FROM TO

STANDARD
PENETRATION
RESISTANCE

BLOWS /6"

RQD

TOTAL
LENGTH
RECOVERY

%

uscs

SOIL / ROCK
IDENTIFICATION

WELL

DRILLER'S
NOTES

(]

)
O

446 | 54.6

o
~

72

(45.6-49.1 ft) MUDSTONE, fine grained; red;
moderately weathered; moderately fractured;
thick-bedded; shaley; moderate field strength.

(49.1-50.8 ft) SANDSTONE, fine grained; gray;
fresh; slightly fractured; massive.

(50.8-52.3 ft) SANDSTONE, fine grained; gray;
moderately weathered; moderately fractured;
thin-bedded; shaley.

RC

54.6 | 64.6

9.6

74

(52.3-59.2 ft) SANDSTONE, fine grained; gray;
fresh; slightly fractured; massive; strong field
strength.

(59.2-61.1 ft) MUDSTONE, fine grained; red;
moderately weathered; moderately fractured);
thin-bedded; shaley.

RC

64.6 | 74.6

9.9

65

(61.1-65.7 ft) SANDSTONE, fine grained; gray to
red, mottled; slightly weathered; slightly fractured;
thin-bedded; shaley.

(65.7-67.2 ft) SANDSTONE, fine grained; gray to
red, banded; moderately weathered; moderately
fractured; medium-bedded . NOTE: Interbedded
with shale.

(67.2-73.2 ft) SANDSTONE, fine grained; gray;
slightly weathered; moderately fractured; strong
field strength. NOTE: Interbedded with shale.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2104 DATE_9/2/21 SHEET _4 OF 6
PROJECT _Amos - FGD Landfill BORING START _ 6/22/21 BORING FINISH _6/22/21
wel w SAMPLE STANDARD I; RQD| DEPTH |0 ®
o T DEPTH PENETRATION E:'GU; IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
8 |RC| 64.6 | 746 9.9 | 65 ceee
S (73.2-80.1 ft) SANDSTONE, fine grained; gray;
N fresh; slightly fractured; thin-bedded; strong field
strength.
9 |RC| 746 | 84.6 9.8 | 80 R
S (80.1-81.6 ft) SANDSTONE, fine grained; gray
NI with red banding; moderately weathered;
moderately fractured; thin-bedded; shaley;
T moderate field strength.
NI (81.6-84.1 ft) SANDSTONE, fine grained; gray;
Ll fresh; slightly fractured; thin-bedded; strong field
N strength.
% (84.1-86.4 ft) SILTSTONE, fine grained; red with
10 |RC| 84.6 | 94.6 95 | 72 85 — % gray banding; moderately weathered; moderately
XX fractured; thin-bedded; moderate field strength.
HieRe (85.4-86.1 ft) NOTE: Thin layer of sandstone.
X X
::_:; (86.4-86.9 ft) MUDSTONE, fine grained; gray;
L moderately weathered; moderately fractured;
thin-bedded; sandy; moderate to weak field
strength.
(86.9-89.4 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.
(89.4-98.5 ft) MUDSTONE, fine grained; mottled;
moderately weathered; moderately fractured;
medium-bedded; moderate to weak field strength.
11 |RC| 94.6 | 104.6 95| 75

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2104 DATE 9/2/21 SHEET 5 OF 6
PROJECT _ Amos - FGD Landfill BORING START 6/22/21 BORING FINISH _6/22/21
weel w SAMPLE STANDARD | _>IRQD| pgpTH [0 | o,
o T DEPTH PENETRATION EG%J N 58 o SOIL / ROCK a DRILLER'S
= =
55 = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOwS/6' | —& FEET (O
11 |RC| 946 | 104.6 95| 75 ==
| (98.5-124.6 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.
100 —::::
12 [RC | 1046 | 1146 108 | 405 e
110 —
i (114.3 ft) NOTE: Sandstone becomes
13 |RC| 1146 | 124.6 101901 495 i medium-grained and medium-bedded.
12015

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2104 DATE_9/2/21 SHEET 6  OF 6
PROJECT _ Amos - FGD Landfill BORING START 6/22/21 BORING FINISH _6/22/21
weel w SAMPLE STANDARD | _>IRQD| DEPTH [0 | ,
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | —m FEET 1O
13 [RC| 114.6 | 124.6 10 | 90 S (123.6 ft) NOTE: Sandstone is shaley,
T fine-grained, gray/light gray (mottled), no
14 [RC| 124.6 | 134.6 10 | 77
1256 1 fractures.
(124.6-126.1 ft) SANDSTONE, medium grained;
N slightly weathered; unfractured; thin-bedded;
\strong field strength.
(126.1-133.7 ft) SHALE, fine grained; moderately
weathered; moderately fractured; thin-bedded;
- weak field strength.
130
Jiee (133.7-134.6 ft) SANDSTONE, fine grained; gray;
Ll slightly weathered; unfractured; thin-bedded;
135 — strong field strength.
140 —
145 —
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2105SS8&S  DATE_9/2/21 SHEET _1 OF 5
PROJECT __Amos - FGD Landfill BORING START 6/23/21 BORING FINISH _6/23/21
COORDINATES _ N 543,830.171 E 1,725,193.696 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _991.72 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.78' (SS), 2.69' (S)DIA 2"
Water Level, ft | \/75.08 (SS)[£107.68 (S) [ DEPTH TO TOP OF WELL SCREEN 617/98' BOTTOM _76'/108'
TIME WELL DEVELOPMENT _ Purgel/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 8/9/2021 FIELD PARTY _Zack Racer (AEP) RIG _Wireline Coring
weel w SAMPLE STANDARD _jIE RQD| DEPTH |0 o '
ZH & DEPTH PENETRATION ,‘E('BU>J N E 8 o SOIL / ROCK E DRILLER'S
= =
z § = IN FEET RESISTANCE 9@8 % % 22 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" 4 FEET
0-53": Grout seal
N NENEN
> M M
— NN N
*Lithology from 2105
1/D borehole. 2105 S
N & SS installed in 8"
borehole.
5 —
1 |RC| 64 | 145 41| 59 (6.4-16.6 ft) MUDSTONE, fine grained; tan; highly
weathered; slightly fractured; medium-bedded.
NOTE: Interbedded shale lenses, red, weak to
moderate field strength.
2 |RC| 145 | 245 6.8 | 51
15 —
e (16.6-18.1 ft) SANDSTONE, fine grained; gray;
- slightly weathered; moderately fractured;
HESEE thin-bedded; strong field strength.
—— (18.1-20 ft) MUDSTONE, fine grained;
== tan/red/black mottled; highly weathered;
—— moderately fractured; medium-bedded; weak field
= strength.
TYPE OF CASING USED Continued Next Page
:ﬁ g‘Q-g Egﬁg /SORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
" X = =
NA 0 x 695 HoA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4" WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Alan Gillespie
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2105SS &S  DATE _9/2/21 SHEET _2 OF 5
PROJECT __Amos - FGD Landfill BORING START _ 6/23/21 BORING FINISH _6/23/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
2 |[RC| 145 | 245 6.8 | 51 (20-26.1 ft) SHALE, fine grained; red with
tan/gray mottling; slightly weathered; slightly SINES
fractured. NOTE: Sandstone nodules throughout. N N N
¥ M M)
NN N
¥ ¥ M
>l ¥ ¥
3 |RC| 245 | 345 5 | 66
25
\(26-26.1 ft) NOTE: Highly weathered.
(26.1-34.5 ft) SHALE, fine grained; gray-green
with light gray nodules; moderately weathered;
intensely fractured; medium-bedded. NOTE: Light
N gray sandstone nodules throughout (typically 1-2
cm, occasionally 10-12cm).
30 (29.9 ft) NOTE: Rust in fracture.
4 |RC| 345 | 445 9.9 | 56 (34.5-37.8 ft) SANDSTONE, fine grained; gray;
moderately weathered; slightly fractured;
thin-bedded. NOTE: Reddish coloring along
bedding planes.
(37.8-41.8 ft) SANDSTONE, fine grained; gray
with red banding; moderately weathered;
moderately fractured; medium-bedded; moderate
field strength. NOTE: Interbedded with shale.
N (41.8-49.3 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.
5 |RC| 445 | 54.5 10 | 65

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2105SS &S  DATE _9/2/21 SHEET _3 OF 5
PROJECT __Amos - FGD Landfill BORING START _ 6/23/21 BORING FINISH _6/23/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION E:'GU; IN = 8 o SOIL / ROCK a DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6' | — & FEET 1O
5 |RC| 445 | 54.5 10 | 65 s
¥ > M
N N
¥ > ]
NENAN
M M D]
(49.3-64 ft) MUDSTONE, fine grained; red with NENEN
gray/tan mottling; moderately weathered;
moderately fractured; medium-bedded; moderate
field strength.
53-56'": Bentonite seal
6 |RC| 545 | 64.5 7.1 | 56
| [-] 56-57": Secondary
1 11[]Sand Pack (choker
| 1| sand)
157-80": Primary Sand
1 1.1 Pack
(58.6 ft) NOTE: Becomes more weathered and
fractured: moderate to weak field strength,
moderate to highly weathered, moderately
fractured, medium-bedded.
1 [/61-76": Slotted PVC
4[] (20-slot) Screen
(64-73.4 ft) MUDSTONE, fine grained; dark red; |
7 IRC| 645 | 745 74 | 58 highly weathered; moderately fractured; o
thick-bedded; moderate field strength. H-

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOBNUMBER _ 30080156

COMPANY _ American Electric Power

PROJECT __ Amos - FGD Landfill

BORING NO. 2105SS & S DATE _9/2/21
BORING START 6/23/21

SHEET 4
BORING FINISH _6/23/21

OF 5

SAMPLE STANDARD

RQD

DEPTH
IN FEET

FROM TO

PENETRATION
RESISTANCE

BLOWS /6"

SAMPLE
NUMBER
SAMPLE
TOTAL
LENGTH
RECOVERY

%

SOIL / ROCK
IDENTIFICATION

UuscCs

WELL

DRILLER'S
NOTES

~
)
O

64.5 | 745

N
N

58

745 | 845 9.4

87

845 | 945 9.9

67

10 [RC| 94.5 | 104.5 9.3

44

(73.4-74.5 ft) SANDSTONE, fine grained; gray
with red mottling; moderately weathered; slightly

mudstone.

\fractured; thin-bedded. NOTE: Interbedded with

(74.5-75.1 ft) SHALE, fine grained; red;
moderately weathered; moderately fractured;
thin-bedded; moderate to weak field strength.

(75.1-82 ft) SANDSTONE, fine grained; gray;
moderately weathered; intensely fractured;
thin-bedded; strong field strength. NOTE:
Moderate to high disintegration at contact (82.0’).

(78.8-80.8 ft) NOTE: Calcite deposition and iron
staining at fracture.

(80.8-81 ft) NOTE: Weathered shale.

(82-83.2 ft) SANDSTONE, fine grained; gray;
moderately weathered; slightly fractured;
thin-bedded; moderate to strong field strength.

\NOTE: Interbedded with red shale.

(83.2-86.3 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.

(86.3-92.7 ft) SANDSTONE, fine grained; gray;
moderately weathered; slightly fractured;
thin-bedded. NOTE: Interbedded with gray-green
shale.

(87.5 ft) NOTE: Becomes red shale interbedded
with gray sandstone; moderate to weak field
strength, thinly bedded, moderate weathering,
slightly fractured.

(90.1 ft) NOTE: Shale becomes more sandy and
transitions to sandstone.

(92.7-94.7 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.

(94.7-100 ft) SANDSTONE, fine grained; gray;
moderately weathered; slightly fractured;
thin-bedded. NOTE: Interbedded with shale.

(94.9-95.5 ft) NOTE: Heavy calcite deposits.

il

80-93'": Bentonite seal

.| 1] 93-94": Secondary
: Sand Pack (choker
| I{sand)
1 1194-110": Primary

"{ 1] Sand Pack

Continued Next Page
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JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

BORING NO. 2105SS & S DATE _9/2/21

SHEET 5 OF 5

(106.4-107.2 ft) NOTE: Becomes
shale-dominated, with interbedded mudstone;

PROJECT __Amos - FGD Landfill BORING START 6/23/21 BORING FINISH _6/23/21
wee| w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘(|5u>J N I gl o SOIL / ROCK E DRILLER'S
%E % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOwS/6' | —& FEET (O
10 |RC| 94.5 | 104.5 9.3 | 44 . .| 98-108": Slotted PVC
g | (20-slot) Screen
100 (100-107.2 ft) MUDSTONE, fine grained; red with ..' A
gray mottling; highly weathered; medium-bedded; H
moderate field strength. NOTE: Calcite nodules 3]
(2-3cm) at upper contact (100-101’). f=
11 |RC | 1045 | 110.0 55 | 87 =8
VA

gray with red mottling, thinly bedded, moderately
weathered, moderately fractured. NOTE: fractures
and calcite deposits at 106.7’ to 107.2".

(107.2-120.4 ft) SANDSTONE, fine grained to
medium grained; gray to light gray; slightly
weathered; slightly fractured; thin-bedded; strong
field strength.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY __ American Electric Power BORING NO. 210518& D DATE 9/2/21 SHEET _ 1 OF 8
PROJECT __Amos - FGD Landfill BORING START 6/23/21 BORING FINISH _6/23/21
COORDINATES _ N 543,825.103 E 1,725,192.735 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _991.72ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.69' (1), 2.89' (D) DIA 2"
Water Level, ft z 135.96 (|) 21 80.33 (D) 1 DEPTH TO TOP OF WELL SCREEN 120/167'BOTTOM 140'/182'
TIME WELL DEVELOPMENT _ Purgel/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
weel w SAMPLE STANDARD IE RQD| DEPTH |0 o
ZH & DEPTH PENETRATION E‘GU; N T 8 o SOIL / ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 8] 9, % 22 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" | —% FEET
0-112": Grout seal
I NENEN
> M M
— NN N
NOTE: 8" Borehole
Diameter
5 —
1 |RC| 64 | 145 41| 59 = (6.4-16.6 ft) MUDSTONE, fine grained; tan; highly
== weathered; slightly fractured; medium-bedded.
= NOTE: Interbedded shale lenses, red, weak to
T moderate field strength.
10 ==
2 |RC| 145 | 245 6.8 | 51 =
15 ==
e (16.6-18.1 ft) SANDSTONE, fine grained; gray;
NN slightly weathered; moderately fractured;
HESEE thin-bedded; strong field strength.
—— (18.1-20 ft) MUDSTONE, fine grained;
== tan/red/black mottled; highly weathered;
—— moderately fractured; medium-bedded; weak field
= strength.
TYPE OF CASING USED Continued Next Page
'j; gl"Q-g Egﬁg /SORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X = =
NA o e e HoA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Alan Gillespie
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21051&D DATE_9/2/21 SHEET _2 OF 8
PROJECT __Amos - FGD Landfill BORING START _ 6/23/21 BORING FINISH _6/23/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
2 |[RC| 145 | 245 6.8 | 51 (20-26.1 ft) SHALE, fine grained; red with
tan/gray mottling; slightly weathered; slightly SINES
fractured. NOTE: Sandstone nodules throughout. N N N
¥ M M)
NN N
¥ ¥ M
>l ¥ ¥
3 |RC| 245 | 345 5 | 66
25
\(26-26.1 ft) NOTE: Highly weathered.
(26.1-34.5 ft) SHALE, fine grained; gray-green
with light gray nodules; moderately weathered;
intensely fractured; medium-bedded. NOTE: Light
N gray sandstone nodules throughout (typically 1-2
cm, occasionally 10-12cm).
30 (29.9 ft) NOTE: Rust in fracture.
4 |RC| 345 | 445 9.9 | 56 (34.5-37.8 ft) SANDSTONE, fine grained; gray;
moderately weathered; slightly fractured;
thin-bedded. NOTE: Reddish coloring along
bedding planes.
(37.8-41.8 ft) SANDSTONE, fine grained; gray
with red banding; moderately weathered;
moderately fractured; medium-bedded; moderate
field strength. NOTE: Interbedded with shale.
N (41.8-49.3 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.
5 |RC| 445 | 54.5 10 | 65

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21051&D DATE 9/2/21 SHEET 3 O©OF 8
PROJECT _ Amos - FGD Landfill BORING START 6/23/21 BORING FINISH _6/23/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
Tml & DEPTH PENETRATION EG';J IN = 8 o SOIL / ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | —m FEET 1O
5 |RC| 445 | 545 10 | 65
M M M
NN KN
M M M
NN K
M M M
(49.3-64 ft) MUDSTONE, fine grained; red with NENEN
gray/tan mottling; moderately weathered;
moderately fractured; medium-bedded; moderate
field strength.
6 |RC| 545 | 64.5 71 | 56
(58.6 ft) NOTE: Becomes more weathered and
fractured: moderate to weak field strength,
moderate to highly weathered, moderately
fractured, medium-bedded.
(64-73.4 ft) MUDSTONE, fine grained; dark red;
7 |IRC| 645 74 .5 74 | 58 highly weathered; moderately fractured;
thick-bedded; moderate field strength.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOBNUMBER _ 30080156

COMPANY _ American Electric Power

PROJECT __ Amos - FGD Landfill

BORING NO. 21051&D
BORING START

DATE 9/2/21
_6/23/21

SHEET 4
BORING FINISH _6/23/21

OF 8

SAMPLE STANDARD

RQD

DEPTH
IN FEET

FROM TO

PENETRATION
RESISTANCE

BLOWS /6"

SAMPLE
NUMBER
SAMPLE
TOTAL
LENGTH
RECOVERY

%

UuscCs

SOIL / ROCK
IDENTIFICATION

WELL

DRILLER'S
NOTES

~
Py
(@]

64.5 | 745

N
N

58

745 | 845 9.4

87

845 | 945 9.9

67

10 [RC| 94.5 | 104.5 9.3

44

e
e
e

(73.4-74.5 ft) SANDSTONE, fine grained; gray
with red mottling; moderately weathered; slightly

mudstone.

\fractured; thin-bedded. NOTE: Interbedded with

(74.5-75.1 ft) SHALE, fine grained; red;
moderately weathered; moderately fractured;
thin-bedded; moderate to weak field strength.

(75.1-82 ft) SANDSTONE, fine grained; gray;
moderately weathered; intensely fractured;
thin-bedded; strong field strength. NOTE:
Moderate to high disintegration at contact (82.0’).

(78.8-80.8 ft) NOTE: Calcite deposition and iron
staining at fracture.

(80.8-81 ft) NOTE: Weathered shale.

/y

e
e
e

(82-83.2 ft) SANDSTONE, fine grained; gray;
moderately weathered; slightly fractured;
thin-bedded; moderate to strong field strength.

\NOTE: Interbedded with red shale.

r

(83.2-86.3 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.

(86.3-92.7 ft) SANDSTONE, fine grained; gray;
moderately weathered; slightly fractured;
thin-bedded. NOTE: Interbedded with gray-green
shale.

(87.5 ft) NOTE: Becomes red shale interbedded
with gray sandstone; moderate to weak field
strength, thinly bedded, moderate weathering,
slightly fractured.

(90.1 ft) NOTE: Shale becomes more sandy and
transitions to sandstone.

(92.7-94.7 ft) SANDSTONE, fine grained; gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.

(94.7-100 ft) SANDSTONE, fine grained; gray;
moderately weathered; slightly fractured;
thin-bedded. NOTE: Interbedded with shale.

(94.9-95.5 ft) NOTE: Heavy calcite deposits.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21051&D DATE_9/2/21 SHEET _5 OF 8
PROJECT __Amos - FGD Landfill BORING START _ 6/23/21 BORING FINISH _6/23/21
wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
10 |[RC| 94.5 | 104.5 9.3 | 44
¥ ¥ M
NN N
100 —— —NNEK
(100-107.2 ft) MUDSTONE, fine grained; red with
gray mottling; highly weathered; medium-bedded; M M M
moderate field strength. NOTE: Calcite nodules
(2-3cm) at upper contact (100-101’). SEVEN
11 |RC | 104.5 | 1145 10 | 87
105 —
(106.4-107.2 ft) NOTE: Becomes
shale-dominated, with interbedded mudstone;
gray with red mottling, thinly bedded, moderately
weathered, moderately fractured. NOTE: fractures
and calcite deposits at 106.7’ to 107.2".
(107.2-120.4 ft) SANDSTONE, fine grained to
medium grained (0.25-0.5 mm); gray to light gray;
slightly weathered; slightly fractured; thin-bedded;
strong field strength.
112-115": Bentonite
seal
12 |RC | 114.5 | 1245 10 | 57 115 —
-/ 115-116": Secondary
| [ | Sand Pack (choker
N 1 1| sand)
1116-142": Primary
- 1 1.1 Sand Pack
(119.2 ft) NOTE: Calcite nodule (5 cm) and
| fractures. L F
120 5.1 [-] 120-140": Slotted
(120.4-127 .4 ft) SHALE, fine grained; gray with o/ [/PVC (20-slot) Screen
7 red/tan mottling; moderately weathered; [
moderately fractured; thin-bedded; moderate field [
strength. =

Continued Next Page
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JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

BORING NO. 21051&D

DATE 9/2/21

SHEET 6 OF 8

PROJECT __Amos - FGD Landfill BORING START _ 6/23/21 BORING FINISH _6/23/21
wel w SAMPLE STANDARD Ik RQD| DEPTH |0 "
o T DEPTH PENETRATION E:'GU; IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
13 |RC | 124.5 | 1345 96 | 81
125
(127.4-136.3 ft) SANDSTONE, fine grained; light
7 gray; moderately weathered; slightly fractured;
thin-bedded; strong field strength. NOTE: Calcite
B deposits throughout with calcium deposits near
contacts (127.4-127.8 and 130.0-131.1’).
130 —
] (132-132.3 ft) NOTE: Thin shale layer, red, highly
weathered, moderately fractured.
14 |RC | 134.5 | 1445 95| 85
135 — 11
i v
(136.3-144.8 ft) SANDSTONE, fine grained; gray;
- moderately weathered; slightly fractured;
thin-bedded; strong field strength. NOTE: Calcite
4 veins and nodules throughout.
140 —
] 142-162": Bentonite
seal
b, (143.8-144.8 ft) NOTE: Interbedded with shale.
15 |RC | 144.5 | 154.5 10 | 91
145 — (144.8-149.9 ft) SANDSTONE, fine grained; gray
to light gray; moderately weathered; thin-bedded;
- strong to very strong field strength.
(147.2-147.5 ft) NOTE: Calcite veins.

Continued Next Page
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JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

BORING NO. 21051&D

DATE 9/2/21

SHEET 7 OF 8

PROJECT __Amos - FGD Landfill BORING START _ 6/23/21 BORING FINISH _6/23/21
wel w SAMPLE STANDARD I; RQD| DEPTH |0 "
o T DEPTH PENETRATION E('_Dg IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
15 |RC | 144.5 | 1545 10 | 91 (149.9-151 ft) SHALE, fine grained; red with gray
mottling; moderately weathered; slightly fractured;
thin-bedded; moderate to strong field strength.
NOTE: Calcite veins at top and base contacts.
N (151-154.5 ft) SANDSTONE, fine grained; gray to
light gray; moderately weathered; thin-bedded;
— strong field strength.
(153.9-154.5 ft) NOTE: Interbedded with shale.
16 |RC | 154.5 | 164.5 10 (154.5-163.2 ft) SANDSTONE, fine grained; gray;
slightly weathered; unfractured; thin-bedded;
strong field strength.
(156.1-163.2 ft) NOTE: Interbedded with red
N shale.
160 —
i 1] ]162-163 Secondary
-1 || Sand Pack (choker
N - | }']sand)
(163.2-166.2 ft) SANDSTONE, fine grained; gray  |*.] |4 163-184" Primary
4 to light gray; slightly weathered; slightly fractured; 1 sand Pack
thin-bedded; strong field strength. NOTE: :
17 |RC | 164.5 | 1745 10 | 79 165 — Fractures and calcite veins at base contact.
(166.2-170 ft) NOTE: Interbedded with shale,
i moderately weathered and fractured. Ll
:H.] 167-182": Slotted
‘g | PVC (20-slot) Screen
170 ——- — g
(170-180 ft) SHALE, fine grained; red to dark red; q
moderately weathered; moderately fractured; :
N thin-bedded; moderate field strength. H
18 |RC | 174.5 | 1845 9.8 | 9 .E:
175 ak

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 21051&D DATE_9/2/21 SHEET _8 OF 8
PROJECT __Amos - FGD Landfill BORING START _ 6/23/21 BORING FINISH _6/23/21
weel w SAMPLE STANDARD I; RQD| DEPTH |© *
o T DEPTH PENETRATION |<_£I(|_DU>J N T 8 o SOIL / ROCK a DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
18 |[RC | 174.5 | 184.5 9.8 | 9 g
(177.6-178.8 ft) NOTE: Interbedded with =8
sandstone, red/gray/tan mottled, highly ]
weathered, weak. H
(178.8-180 ft) NOTE: Shale becomes gray-green. =g
180 (180-184.5 ft) SANDSTONE, fine grained; gray; y _Z
slightly weathered; slightly fractured; thin-bedded;
N strong field strength.
1o 184'-194.5": Bentonite
19 [RC| 184.5 | 194.5 10 | 97 (184.5-185 ft) SHALE, fine grained; gray-green; backfill
185 moderately weathered; slightly fractured;
s thin-bedded; sandy; moderate to strong field
N strength.
M (185-194.5 ft) SANDSTONE, medium grained;
N dark gray; fresh; unfractured; thin-bedded; strong
field strength.
190 —
195 —
200 —
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2106 DATE_9/2/21 SHEET _1 OF 5
PROJECT __Amos - FGD Landfill BORING START _ 6/22/21 BORING FINISH _6/23/21
COORDINATES _ N 542,837.390 E 1,722,861.693 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _722.64 ft sYSTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.94' DA 2"
Water Level, ft z 48.35 z 1 DEPTH TO TOP OF WELL SCREEN 37" BOTTOM _57
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
wel w SAMPLE STANDARD IE RQAD| DEPTH |0 "
o T DEPTH PENETRATION EGU; N = 8 o SOIL / ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
0-29": Grout seal
] K NOTE: 6" Borehole
> < Diameter
0 |[RC| 3.0 9.6 43 | 37 :-‘::3 (3-3.5 ft) MUDSTONE, fine grained; red-gray
o mottled; highly weathered; intensely fractured; > *<
7] medium-bedded; weak field strength.
(3.5-4.1 ft) SANDSTONE, fine grained; gray; > ‘<
5 — slightly weathered; slightly fractured; thin-bedded;
strong field strength. > ‘<
7] (4.1-6.3 ft) SANDSTONE, fine grained;
moderately weathered; intensely fractured; > *<
- medium-bedded; moderate field strength. NOTE:
Interbedded with mudstone. > <
e (6.3-10.1 ft) SANDSTONE, fine grained; slightly
weathered; slightly fractured; thin-bedded; strong > ‘<
_ field strength. >
1 |RC| 9.6 14.6 43 | 42 <
(10.1-16.8 ft) MUDSTONE, fine grained; red to ‘<
reddish gray (mottled); highly weathered;
moderately fractured; moderate to weak field >
strength. > \é
2 |RC| 146 | 246 10 | 63 15 == >
qeece (16.8-27.2 ft) SANDSTONE, fine grained; gray; > %
moderately weathered; slightly fractured;
- thin-bedded; strong field strength. > ‘<
TYPE OF CASING USED Continued Next Page
'j; g‘Q-g Eggg AE?ORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
" X = =
NA T SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA | HW CASING ADVANCER 4 WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA | SW CASING 6" RECORDER _ Alan Gillespie
NA AIR HAMMER 8"




AEP - AEP.GDT - 9/2/21 10:40 - C:\USERS\SOLUND\ARCADIS\AEP TEAM SITE - FGD LANDFILL\2021 INVESTIGATION\BORING LOGS-GINT\AEP BORING LOGS (1).GPJ

JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

PROJECT __ Amos - FGD Landfill

BORING NO. 2106
BORING START 6/22/21

DATE 9/2/21

SHEET 2 OF 5

BORING FINISH _6/23/21

wel w SAMPLE STANDARD Iﬁ RQD| DEPTH |0 "
o T DEPTH PENETRATION E:'(IB'-'; IN = 8 o SOIL / ROCK E DRILLER'S
% § % IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
2 |RC| 146 | 246 10 | 63
(20.3-20.6 ft) NOTE: Shale lens. > >
| (21.5-21.6 ft) NOTE: Shale lens. % %
3 |RC| 246 | 346 10 | 41 25 — % %
(27.2-33.7 ft) SHALE, fine grained; gray with red >
i banding; moderately weathered; slightly fractured; \é
medium-bedded; moderate to weak field strength. >
NOTE: Interbedded with mudstone. \é
29-32": Bentonite seal
30 I I
2 [-+|32-33" Secondary
~1Sand Pack (choker
| sand)
"+133-59": Primary Sand
(33.7-56.5 ft) MUDSTONE, fine grained; .| Pack
red/tan/gray mottled; highly weathered; »
4 |RC| 34.6 44.6 4.2 | 43 moderately fractured; medium-bedded; weak field
strength.
1| 37'-57" Slotted PVC
-1(20-slot) Screen
5 |RC| 446 | 54.6 44 | 36 (44.6 ft) NOTE: Becomes less weathered,
moderate field strength.

Continued Next Page
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JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

PROJECT __ Amos - FGD Landfill

BORING NO. 2106
BORING START 6/22/21

DATE 9/2/21

SHEET 3 OF 5

BORING FINISH _6/23/21

wel w SAMPLE STANDARD I; RQD| DEPTH |0 "
o T DEPTH PENETRATION EQI—DU; IN = 8 o SOIL / ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
5 |RC| 446 | 54.6 44 | 36 smp
(52.4 ft) NOTE: Becomes less weathered, less
fractured, tan coloring dominates.
6 |RC| 54.6 | 64.6 96 | 76
(56.5-67.9 ft) SANDSTONE, fine grained; gray;
T slightly weathered; slightly fractured; thin-bedded.
NOTE: Interbedded with red sandy shale.
] 59'-104.6": Bentonite
backfill
60 —
7 |RC| 64.6 | 74.6 9 | 39 65 —
(67.9-89.6 ft) SHALE, fine grained; red with gray
mottling; highly weathered; moderately fractured;
weak field strength.
70 —

Continued Next Page




AEP - AEP.GDT - 9/2/21 10:40 - C:\USERS\SOLUND\ARCADIS\AEP TEAM SITE - FGD LANDFILL\2021 INVESTIGATION\BORING LOGS-GINT\AEP BORING LOGS (1).GPJ

JOB NUMBER
COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

30080156

American Electric Power

PROJECT __ Amos - FGD Landfill

BORING NO. 2106
BORING START 6/22/21

DATE 9/2/21 SHEET 4 OF 5

BORING FINISH _6/23/21

wel w SAMPLE STANDARD I; RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | & FEET 1O
7 |RC| 64.6 | 74.6 9 | 39
8 |RC| 746 | 84.6 8.7 | 51 75 —
(79.1 ft) NOTE: Becomes less weathered,
80 — moderate field strength.
9 |RC| 84.6 | 94.6 9.7 | 64 85
90 — S (89.6-94.3 ft) SANDSTONE, fine grained; gray;
N slightly weathered; unfractured; thin-bedded;
strong field strength.
- (92.7-92.8 ft) NOTE: Highly weathered.
- (93.7-93.8 ft) NOTE: Highly weathered.
(94.3-99.8 ft) SHALE, fine grained; red;
10 |[RC| 946 | 104.6 9.7 | 69 95 moderately weathered; slightly fractured;
moderate field strength. NOTE: Interbedded with
i gray sandstone.
Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ 30080156
COMPANY _ American Electric Power BORING NO. 2106 DATE_9/2/21 SHEET 5 OF 5
PROJECT _ Amos - FGD Landfill BORING START 6/22/21 BORING FINISH _6/23/21
wel w SAMPLE STANDARD Ik RQD| DEPTH |0 "
o T DEPTH PENETRATION |<-_<‘5'J>J N [E8lo SOIL /ROCK E DRILLER'S
= =
= § = IN FEET RESISTANCE O£ 08 9, =22 IDENTIFICATION S NOTES
FROM TO | BLOWS/6" | —m FEET (O
10 [RC| 94.6 | 104.6 9.7 | 69
100 - - (99.8-104 ft) SANDSTONE, fine grained; gray;
N slightly weathered; slightly fractured; thin-bedded;
- strong field strength.
(104-104.6 ft) SHALE, fine grained; red;
moderately weathered; moderately fractured;
105 — medium-bedded; moderate to weak field strength.
NOTE: Highly weathered at 104.4-104.6".
110 —
115 —
120 —
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

JOBNUMBER _ 30080156

COMPANY _ American Electric Power

PROJECT __ Amos - FGD Landfill

COORDINATES _ N 541,732.909 E 1,724,951.574

GROUND ELEVATION _ 932.04 ft systeEm NAD83/NAVDS88

Water Level, ft |\ 56.95 \VA

TIME

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

BORING NO. 21011&D DATE_10/8/21 SHEET _ 1 OF 1

BORING START 6/15/21 BORING FINISH
PIEZOMETER TYPE __ NA WELL TYPE
HGT. RISER ABOVE GROUND 2.73' (I) 2.71' (D) _ DIA

6/16/21

ow

2“

DEPTH TO TOP OF WELL SCREEN 60'/92' BOTTOM
WELL DEVELOPMENT _ Purge/Jet BACKFILL

75'102'

Bentonite Grout

DATE 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
DEPTH
IN WELL DESCRIPTION
FEET
0 _EQ —% 0-54": Grout seal
53 NOTE: 8" Borehole Diameter
10 =
15 =
20 3
25 3
30 =
35 =
40 3
45 3
50 =
55 ! i 54-57": Bentonite seal
60 | 1./57-58'": Secondary Sand Pack (choker sand)
| [958-77": Primary Sand Pack
65 .160-75"; Slotted PVC (20-slot) Screen
70 :
75 ,
80 77-87": Bentonite seal
85
90 "+| 87-88": Secondary Sand Pack (choker sand)
"1 88-104": Primary Sand Pack
95 *.192-102": Slotted PVC (20-slot) Screen
100 :
105 ll 104-144.5'; Bentonite backfil
110
115
120
125
130

135
140

TYPE OF CASING USED

X NQ-2 ROCK CORE

NA 6" x 3.25 HSA

NA 9" x6.25 HSA

NA HW CASING ADVANCER

NA NW CASING

PIEZOMETER TYPE:

SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

WELL TYPE:

OW = OPEN TUBE SLOTTED SCREEN, GM =

PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE

GEOMON

NA SW CASING

NA AIR HAMMER

RECORDER _ Mike Lutz
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ 30080156 LOG OF BORING
COMPANY _ American Electric Power BORING NO. 2101S DATE_10/8/21 SHEET 1 O©OF 1
PROJECT _ Amos - FGD Landfill BORING START 6/15/21 BORING FINISH _6/16/21
COORDINATES _ N 541,735.055 E 1,724,955.37 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _932.04 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.86' DIA 2"
Water Level, ft | 38.59 7 N4 DEPTH TO TOP OF WELL SCREEN 42' BOTTOM _57"
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _Zack Racer (AEP) RIG _Wireline Coring

DEPTH

IN WELL DESCRIPTION
FEET

§'I‘< 0-34": Grout seal
‘é *Lithology from 2101 I/D borehole. 2101 S installed in offset 6" borehole.
§\¢

D
\

>

>

>

>

%
§’4

>

q

: 34-37": Bentonite seal

- [-.137-38" Secondary Sand Pack (choker sand)
%:e] [+:-138-58" Primary Sand Pack

42-57": Slotted PVC (20-slot) Screen

TYPE OF CASING USED

NA NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE

NA | 6"x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

NA | 9"x6.25HSA
WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NA HW CASING ADVANCER
RECORDER _ Mike Lutz

NA SW CASING

4
NA NW CASING 3"
5"
8

NA AIR HAMMER
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ 30080156 LOG OF BORING
COMPANY _ American Electric Power BORING NO. 2101 SS DATE_10/8/21 SHEET 1 O©OF 1
PROJECT _ Amos - FGD Landfill BORING START 6/15/21 BORING FINISH _6/16/21
COORDINATES _ N 541,737.317 E 1,724,959.605 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _932.04 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.8' DIA 2"
Water Level, ft | 20.61 7 N4 DEPTH TO TOP OF WELL SCREEN 19' BOTTOM _29'
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _Zack Racer (AEP) RIG _Wireline Coring

DEPTH

IN WELL DESCRIPTION
FEET
T 7

0-11": Grout seal

*Lithology from 2101 I/D borehole. 2101 SS installed in offset 6" borehole.

11-14": Bentonite seal

’114-15" Secondary Sand Pack (choker sand)
."115-30"; Primary Sand Pack

19'-29": Slotted PVC (20-slot) Screen

TYPE OF CASING USED

NA N"Q-Z ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA | 6"x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

NA | 9"x6.25HSA
WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NA HW CASING ADVANCER 4
NA NW CASING 3"
NA SW CASING g" RECORDER _ Mike Lutz

NA AIR HAMMER
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ 30080156 LOG OF BORING
COMPANY _ American Electric Power BORING NO. 21021& D DATE _10/8/21 SHEET _ 1 OF 1
PROJECT __Amos - FGD Landfill BORING START 6/16/21 BORING FINISH _6/16/21
COORDINATES _ N 541,942.346 E 1,725,328.869 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _ 932.97 ft sSYSTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.90' (I), 2.89' (D) DIA 2"
Water Level ft |\ 78.94 7 N4 DEPTH TO TOP OF WELL SCREEN 62'/96' BOTTOM _77'/106'
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
DEPTH
IN WELL DESCRIPTION
FEET
0 3 :l :l : 0-56'": Grout seal
5 2> D] DINOTE: 8" Borehole Diameter
X K
10 3
15 =
20 3
25
30 =
35 5
40 =
45 3
50 =
55 < i
56-59': Bentonite seal
60 ‘| }+]59-60": Secondary Sand Pack (choker sand)
65 21 [:160-81": Primary Sand Pack
1 -162-77": Slotted PVC (20-slot) Screen
70 ;-
75
80 )
81-91": Bentonite seal
85
a0 !
"1 91-92": Secondary Sand Pack (choker sand)
95 ~192-108"; Primary Sand Pack
100 96-106": Slotted PVC (20-slot) Screen
105 -
110 108'-134.6": Bentonite backfill
115
120
125
130
TYPE OF CASING USED
X NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA | 6"x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

NA 9" x6.25 HSA

NA HW CASING ADVANCER

WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NA SW CASING RECORDER _ Mike Lutz

4
NA NW CASING 3"
8"
8

NA AIR HAMMER
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ 30080156 LOG OF BORING
COMPANY _ American Electric Power BORING NO. 2102 'S DATE_10/8/21 SHEET 1 O©OF 1
PROJECT _ Amos - FGD Landfill BORING START 6/16/21 BORING FINISH _6/16/21
COORDINATES _ N 541,946.401 E 1,725,330.822 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _932.97 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.97' DIA 2"
Water Level, ft |\ 41.27 </ N4 DEPTH TO TOP OF WELL SCREEN 43' BoTTOM _58'
TIME - - - WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring

DEPTH

IN WELL DESCRIPTION
FEET

§'I€ 0-35'": Grout seal

‘\é *Lithology from 2102 I/D borehole. 2102 S was installed in offset 6" borehole.
4

>

%
‘\M

K
y

>

%
‘\M

D>

>
K
¥

>

q

q

q

>

%
‘\M

D>

2

35-38": Bentonite seal

-138-39": Secondary Sand Pack (choker sand)
~..-139-59" Primary Sand Pack

+.*143'-58'" Slotted PVC (20-slot) Screen

TYPE OF CASING USED

NA NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA | 6"x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

NA | 9"x6.25HSA
WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NA HW CASING ADVANCER 4
NA NW CASING 3"
NA SW CASING g" RECORDER _ Mike Lutz

NA AIR HAMMER
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ 30080156 LOG OF BORING
COMPANY _ American Electric Power BORING NO. 2103 S &1 DATE_10/8/21 SHEET 1 O©OF 1
PROJECT __Amos - FGD Landfill BORING START _ 6/17/21 BORING FINISH _6/17/21
COORDINATES _ N 542,191.177 E 1,725,406.308 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _935.46 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.47' (S), 2.45' () DIA _2"
Water Level ft | 57.15 Vi N4 DEPTH TO TOP OF WELL SCREEN 45'/67" BOTTOM _58'/82'
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _ Zack Racer (AEP) RIG _Wireline Coring
DEPTH
IN WELL DESCRIPTION
FEET
0 % 0-40": Grout seal
5 —f} } } NOTE: 8" Borehole Diameter
N K
10 3
15 =
20 3
25
30 =
35 3
40 3 ‘ 40-43': Bentonite seal
45 7| [.7]43-44": Secondary Sand Pack (choker sand)
-1 44-59'": Primary Sand Pack
50 ~148-58": Slotted PVC (20-slot) Screen
55
60 B} 59-64'": Bentonite seal
65 :}_ 64-65'": Secondary Sand Pack (choker sand)
70 .:': 65-84': Primary Sand Pack
' | 67-82": Slotted PVC (20-slot) Screen
75 -
80
85 Bl 54-134.6" Bentonite backiil
90
95
100
105
110
115
120
125
130
TYPE OF CASING USED
X NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA 61325 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

NA 9" x6.25 HSA
NA HW CASING ADVANCER

WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NA SW CASING RECORDER _ Mike Lutz

4
NA NW CASING 3"
8"
8

NA AIR HAMMER
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

L F BORIN
JOBNUMBER _ 30080156 OG OF BORING
COMPANY _ American Electric Power BORING NO. 21051&D DATE_10/8/21 SHEET 1 O©OF 1
PROJECT _ Amos - FGD Landfill BORING START 6/23/21 BORING FINISH _6/23/21
COORDINATES _ N 543,825.103 E 1,725,192.735 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _991.72 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.69' (I), 2.89' (D) DIA 2"
Water Level, ft |\ 135.96 |\ N4 DEPTH TO TOP OF WELL SCREEN 120'/167' BOTTOM _140'/182'
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _Zack Racer (AEP) RIG _Wireline Coring
DEPTH
IN WELL DESCRIPTION
FEET
0 _;Z—IQ—IQ 0-112": Grout seal
5 _E> > > NOTE: 8" Borehole Diameter
10 =4 K
15 3
20 =
25 =
30 =
35 3
40 3
45 3
50 3
55 =
60 =
65 =
70 =
75 3
80 =
85 =
90 3
95 =
100 3
105 3
110 = E
115 s W8 112-115": Bentonite seal
120 “{ |- 115-116": Secondary Sand Pack (choker sand)
125 | []116-142": Primary Sand Pack
130 120-140'": Slotted PVC (20-slot) Screen
135
140 -
145 142-162": Bentonite seal
150
155
160
165 "*]162-163': Secondary Sand Pack (choker sand)
170 | 163-184'": Primary Sand Pack
175 1167-182": Slotted PVC (20-slot) Screen
180
1 Sg 184'-194.5"; Bentonite backfill

TYPE OF CASING USED

X NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE

NA | 6"x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

NA | 9"x6.25HSA
WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NA HW CASING ADVANCER
NA SW CASING RECORDER _ Alan Gillespie

4
NA NW CASING 3"
8"
8

NA AIR HAMMER
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ 30080156 HOG OF BORING
COMPANY __ American Electric Power BORING NO. 21058S &S  DATE_10/8/21 SHEET _1 oOF _ 1
PROJECT _Amos - FGD Landfill BORING START  _ 6/23/21 BORING FINISH _6/23/21
COORDINATES _ N 543,830.171 E 1,725,193.696 PIEZOMETER TYPE _ NA WELL TYPE _OW
GROUND ELEVATION _991.72 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.78' (SS), 2.69' (S)DIA _2"
Water Level, ft |\ 75.08 |\ N4 DEPTH TO TOP OF WELL SCREEN 61/98' BOTTOM _76'108"
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _Zack Racer (AEP) RIG _Wireline Coring

DEPTH

IN WELL DESCRIPTION
FEET

0 ::I :I :0-53': Grout seal

*Lithology from 2105 I/D borehole. 2105 S & SS installed in 8" borehole.

i 53-56'": Bentonite seal

| || :]|56-57": Secondary Sand Pack (choker sand)
60 =1 |1 |157-80" Primary Sand Pack

61-76'": Slotted PVC (20-slot) Screen

&
|

. 80-93'": Bentonite seal

-1 }:|93-94": Secondary Sand Pack (choker sand)
-194-110": Primary Sand Pack
100 ’ 98-108": Slotted PVC (20-slot) Screen

105

TYPE OF CASING USED

NA NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA | 6"x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

NA | 9"x6.25HSA
WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NA HW CASING ADVANCER 4
NA NW CASING 3"
g" RECORDER _ Alan Gillespie

NA SW CASING

NA AIR HAMMER
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ 30080156 LOG OF BORING
COMPANY _ American Electric Power BORING NO. 2106 DATE _10/8/21 SHEET _ 1 OF 1
PROJECT __ Amos - FGD Landfill BORING START 6/22/21 BORING FINISH _6/23/21
COORDINATES _ N 542,837.390 E 1,722,861.693 PIEZOMETER TYPE _ NA WELL TYPE OW
GROUND ELEVATION _ 722.64 ft sysTEM NAD83/NAVD88 HGT. RISER ABOVE GROUND 2.94" DA 2"
Water Level, t | 48.35 7 N4 DEPTH TO TOP OF WELL SCREEN 37" BOTTOM 57"
TIVE WELL DEVELOPMENT _ Purge/Jet BACKFILL _Bentonite Grout
DATE 8/9/2021 FIELD PARTY _Zack Racer (AEP) RIG _Wireline Coring
DEPTH
IN WELL DESCRIPTION
FEET
1 —
0 @ 0-29'": Grout seal
5 ;\/ NOTE: 6" Borehole Diameter
<
‘\\ !
10 R é
\N
15 > %
G
20 > 7
N4
30 29-32": Bentonite seal
i p:]32-33": Secondary Sand Pack (choker sand)
35 11| ["1]33-59" Primary Sand Pack
= .| 37-57": Slotted PVC (20-slot) Screen
40 — L
45 3.
50 —E:
55 3
60 . 59'-104.6": Bentonite backfill
65
70
75
80
85
90
95
100
TYPE OF CASING USED
X NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA | 6"x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x6.25 HSA
NA | HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA NW CASING 3"
NA SW CASING 6" RECORDER _ Alan Gillespie
NA AIR HAMMER 8"




State of West Virginia Monitoring Well Construction

Department of Environmental Protection Well Number: W\00528.0004.21

Approved

Site Name/Physical Address:
Site: John E. Amos Plant
Line 1: 1530 Winfield Rd.

Purpose of Monitoring Well:
Assessment

Line 2:

City: Winfield
State: WV

Zip: 25213-

County: Putnam

Installed By (Name, Firm, Address):
Installer: AEP Dolan Lab
4001 Bixby Rd.

Groveport

614-836-4201

2.Protective Cover: Protective Cover Pipe

4.Borehole Diameter: 6 inches.

6.Surface Seal Bottom/Annular Space Top:

8.Annular Space Seal:
a.Material: high solids grout -
b.Installation Procedure: tremie pipe-pumped
10.Drilling Method Used: air rotary -

12.Drilling Fluid Used: Yes Source: Water

14.Bottom of Bentonite Seal/Filter Pack Top: 14 ft.
16.Screen:
a.Material: PVC

b.Installation Procedure: hand set
c.Slot Size: 0.02 inches. d.Screen Length: 9.6 ft.

18.Well Depth: 29 ft.
20.Bottom of Borehole: 30 ft.

22.Decontamination Procedures: Liquid-Nox w/high pressure water pump

24.WYV Contractor License No.




State of West Virginia Monitoring Well Construction

Department of Environmental Protection Well Number: W\00528.0003.21

Approved

Site Name/Physical Address:
Site: John E. Amos Plant
Line 1: 1530 Winfield Rd.

Purpose of Monitoring Well:
Assessment

Line 2:

City: Winfield
State: WV

Zip: 25213-

County: Putnam

Installed By (Name, Firm, Address):
Installer: AEP Dolan Lab
4001 Bixby Rd.

Groveport

614-836-4201

2.Protective Cover: Protective Cover Pipe

4.Borehole Diameter: 6 inches.

6.Surface Seal Bottom/Annular Space Top:

8.Annular Space Seal:
a.Material: high solids grout -
b.Installation Procedure: tremie pipe-pumped
10.Drilling Method Used: air rotary -

12.Drilling Fluid Used: Yes Source: Water

14.Bottom of Bentonite Seal/Filter Pack Top: 37 ft.
16.Screen:
a.Material: PVC

b.Installation Procedure: hand set
c.Slot Size: 0.02 inches. d.Screen Length: 14.6 ft.

18.Well Depth: 57 ft.
20.Bottom of Borehole: 58 ft.

22.Decontamination Procedures: Liquid-Nox w/high pressure water pump

24.WYV Contractor License No.




State of West Virginia Monitoring Well Construction

Department of Environmental Protection Well Number: W\00528.0002.21

Approved

Site Name/Physical Address:
Site: John E. Amos Plant
Line 1: 1530 Winfield Rd.

Purpose of Monitoring Well:
Assessment

Line 2:

City: Winfield
State: WV

Zip: 25213-

County: Putnam

Installed By (Name, Firm, Address):
Installer: AEP Dolan Lab
4001 Bixby Rd.

Groveport

614-836-4201

2.Protective Cover: Protective Cover Pipe

4.Borehole Diameter: 8 inches.

6.Surface Seal Bottom/Annular Space Top:

8.Annular Space Seal:
a.Material: high solids grout -
b.Installation Procedure: tremie pipe-pumped
10.Drilling Method Used: air rotary -

12.Drilling Fluid Used: Yes Source: Water

14.Bottom of Bentonite Seal/Filter Pack Top: 57 ft.
16.Screen:
a.Material: PVC

b.Installation Procedure: hand set
c.Slot Size: 0.02 inches. d.Screen Length: 14.6 ft.

18.Well Depth: 75 ft.
20.Bottom of Borehole: 104 ft.

22.Decontamination Procedures: Liquid-Nox w/high pressure water pump

24.WYV Contractor License No.




State of West Virginia Monitoring Well Construction

Department of Environmental Protection Well Number: W\00528.0001.21

Approved

Site Name/Physical Address:
Site: John E. Amos Plant
Line 1: 1530 Winfield Rd.

Purpose of Monitoring Well:
Assessment

Line 2:

City: Winfield
State: WV

Zip: 25213-

County: Putnam

Installed By (Name, Firm, Address):
Installer: AEP Dolan Lab
4001 Bixby Rd.

Groveport

614-836-4201

2.Protective Cover: Protective Cover Pipe

4.Borehole Diameter: 8 inches.

6.Surface Seal Bottom/Annular Space Top:

8.Annular Space Seal:
a.Material: high solids grout -
b.Installation Procedure: tremie pipe-pumped
10.Drilling Method Used: air rotary -

12.Drilling Fluid Used: Yes Source: Water

14.Bottom of Bentonite Seal/Filter Pack Top: 87 ft.
16.Screen:
a.Material: PVC

b.Installation Procedure: hand set
c.Slot Size: 0.02 inches. d.Screen Length: 9.6 ft.

18.Well Depth: 102 ft.
20.Bottom of Borehole: 104 ft.

22.Decontamination Procedures: Liquid-Nox w/high pressure water pump

24.WV Contractor License No.




State of West Virginia Monitoring Well Construction

Department of Environmental Protection Well Number: W\00528.0007-21

Approved

Site Name/Physical Address:
Site: John E. Amos Plant
Line 1: 1530 Winfield Rd.

Purpose of Monitoring Well:
Assessment

Line 2:

City: Winfield
State: WV

Zip: 25213-

County: Putnam

Installed By (Name, Firm, Address):
Installer: AEP Dolan Lab
4001 Bixby Rd.

Groveport

614-836-4201

2.Protective Cover: Protective Cover Pipe

4.Borehole Diameter: 6 inches.

6.Surface Seal Bottom/Annular Space Top:

8.Annular Space Seal:
a.Material: high solids grout -
b.Installation Procedure: tremie pipe-pumped
10.Drilling Method Used: air rotary -

12.Drilling Fluid Used: Yes Source: Water

14.Bottom of Bentonite Seal/Filter Pack Top: 37 ft.
16.Screen:
a.Material: PVC

b.Installation Procedure: hand set
c.Slot Size: 0.02 inches. d.Screen Length: 14.6 ft.

18.Well Depth: 58 ft.
20.Bottom of Borehole: 59 ft.

22.Decontamination Procedures: Liquid-Nox w/high pressure water pump

24.WYV Contractor License No.




State of West Virginia Monitoring Well Construction

Department of Environmental Protection Well Number: W\00528.0006.21

Approved

Site Name/Physical Address:
Site: John E. Amos Plant
Line 1: 1530 Winfield Rd.

Purpose of Monitoring Well:
Assessment

Line 2:

City: Winfield
State: WV

Zip: 25213-

County: Putnam

Installed By (Name, Firm, Address):
Installer: AEP Dolan Lab
4001 Bixby Rd.

Groveport

614-836-4201

2.Protective Cover: Protective Cover Pipe

4.Borehole Diameter: 8 inches.

6.Surface Seal Bottom/Annular Space Top:

8.Annular Space Seal:
a.Material: high solids grout -
b.Installation Procedure: tremie pipe-pumped
10.Drilling Method Used: air rotary -

12.Drilling Fluid Used: Yes Source: Water

14.Bottom of Bentonite Seal/Filter Pack Top: 58.5 ft.
16.Screen:
a.Material: PVC

b.Installation Procedure: hand set
c.Slot Size: 0.02 inches. d.Screen Length: 14.6 ft.

18.Well Depth: 77 ft.
20.Bottom of Borehole: 134.6 ft.

22.Decontamination Procedures: Liquid-Nox w/high pressure water pump

24.WYV Contractor License No.




State of West Virginia Monitoring Well Construction

Department of Environmental Protection Well Number: W\00528.0005.21

Approved

Site Name/Physical Address:
Site: John E. Amos Plant
Line 1: 1530 Winfield Rd.

Purpose of Monitoring Well:
Assessment

Line 2:

City: Winfield
State: WV

Zip: 25213-

County: Putnam

Installed By (Name, Firm, Add