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From: Hutchinson, Kim Witt

To: Erost, Larry; Mckee, Shawn

Cc: Baucom, Kyle; Russell, Tim

Subject: Duke Energy Marshall Structural Fill CCB0O072 Technical Report

Date: Tuesday, July 21, 2015 5:33:08 PM

Attachments: 2015-07-16 CCB0072 Duke Marshall Steam Station ILF1 Structural Fill Technical Report.pdf

Larry/Shawn-

Attached you will find AECOM'’s technical report for their investigation of the Slope Nonconformity
area at the Marshall Steam Station ILF Landfill Structural Fill. Marshall Steam Station intends to
move forward with the recommendations stated in section 5.0 of this report.

Please let me know if you have any questions or concerns-

Kim

Kimberlee Hutchinson, PE
DUKE ENERGY

Sr. Engineer - Environmental Services
3195 Pine Hall Rd.

Belews Creek, NC 27009

336-215-4576
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AECOM AECOM 919-461-1100 tel

1600 Perimeter Park Drive 919-461-1415  fax
Suite 400

Morrisville, NC 27560

www.aecom.com

Memorandum
Tim Russell, P.E., Duke Energy
To Kyle Baucom, P.E., Duke Energy proect: 60431225
cc Gabe Lang - AECOM
Marshall Station Industrial Landfill/Structural Fill
Evaluation of Possible Slope Nonconformity — Issue MAR-128
Subject Results of Hand Auger Borings and Test Pits
From John Bove, P.E.
Date July 16, 2015

In accordance with the Technical Memorandum and the Readiness Review Package for:
Slope Investigation — MAR-128 dated June 10, 2015 an investigation of the apparent slope
non-conformity of the southwest corner of the covered Structural Fill Landfill at Marshall
Station was performed. The investigation included hand auger borings and test pit
excavations performed on June 11-12, 2015. The scope of the slope investigation was
authorized by Duke via P.O. # 1251150.

1.0 Background

As part of routine vegetation maintenance on June 3, 2015, Duke Energy staff encountered a
small area of exposed ash and soft cover soil near the toe of slope of the covered Structural
Fill near the future Cell 3/4 Industrial Landfill area. The project location is shown on the
attached Figure 1. A very small quantity of ash is exposed in localized spots near the toe of
the slope in an apparent slope irregularity indicated as “bulge” and “depression” on the
Figure 2 survey provided by Duke Energy and dated April 17, 2014. No evidence of
previous washing or erosion is evident at this location and none were reported by Duke
Energy staff responsible for routine reconnaissance of this facility. No cracking, sloughing
or other evidence of general slope instability was observed by AECOM at this location.

2.0 Field Investigation

Prior to performing hand auger borings and test pit excavations, utility clearance and an
excavation permit were provided by Duke Energy.

On June 11, 2015 AECOM Geotechnical Engineers performed eighteen hand auger borings

at locations on the crest, surface, and toe of slope in the area of interest. Approximate

locations of the hand auger locations are shown on Figures 3a and 3b. The hand auger

borings were advanced to depths ranging between 9-in and 34-in below the existing ground

surface (top of Structural Fill cover soil). The hand auger borings were performed to identify

the thickness and consistency of the existing soil cover and to examine the condition of the
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ash underlying the soil cover. Upon completion of the hand auger borings, the borehole was
backfilled with cuttings and marked in the field for surveying by Duke Energy. Results of
the hand auger borings are summarized in the following Table 1.

TABLE 1 -SUMMARY OF HAND AUGER BORINGS

BT D/i%%?f N | soitcoveroepth | congionor
A-1 22 > 22 Not Encountered
A-2 18 > 18 Not Encountered
A-3 16 16 Soft Ash
A-4 14 14 Firm Ash
A-5 9 9 Firm Ash
A-6 9 9 Firm Ash
A-7 18 18 Firm Ash
A-8 20 20 Firm Ash
A-9 12 12 Soft Ash
A-10 14 14 Firm Ash
A-11 12 12 Firm Ash
A-12 34 >34 Not Encountered
A-13 20 20 Soft Ash
A-14 12 12 Firm Ash
A-15 16 16 Firm Ash
A-16 13 13 Firm Ash
A-17 16 N/A None - outside of fill area
A-18 30 N/A None - outside of fill area
A-19 18 18 Firm Ash
A-20 15 15 Firm Ash

On June 12, 2015 test pit excavations were performed at seven locations to visually examine
the condition of the cover soil and ash. Test pit excavations were performed using an IHI
mini-excavator with a 12-inch wide bucket provided by Charah Construction under contract
to Duke Energy. Test pit locations were selected by the AECOM Geotechnical Engineer
who observed the excavation and backfill of the test pits.

Prior to start of the test pit excavations, rip-rap and geotextile were stockpiled at the project
site in the event they were needed to control surface water runoff or for stabilization of the
slope. Excavated coal ash was separated and stockpiled for proper disposal in the active coal
ash landfill. Test pit excavations were left open until completion of the final test pit in order
to note any evidence of water in the excavation. Test pit excavations were backfilled level to
the adjacent ground surface with clean (free of ash) soil. Ash excavated from the test pits
was transported by Charah to the active ash disposal area as directed by Duke Energy. Soil
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backfill was placed in thin lifts and compacted by tamping with the mini-excavator bucket.
Results of the test pit excavations are summarized in the following Table 2.

A photo log of each test pit excavated is provided in Attachment 1.
The hand auger and test pit locations were surveyed by WSP, a Duke Energy contractor, after
completion. Survey data are included in the drawing provided by WSP, which is provided in
Figure 4. WSP has also placed a survey grid in the project area and is periodically
monitoring the grid to determine if any slope movement is observed.

TABLE 2 - SUMMARY OF TEST PIT EXCAVATIONS

I%Ezzfgiég Description of Location TotaéIFI?)epth g%'rl) tﬁo(\ll?]; Concﬂ';lhon i
TP-1 Bulge adjacent to A-9 4.5 13 Soft Ash
TP-2 Adjacent to A-10 2 6t09 Firm Ash
TP-3 Crest adjacent to A-5 2 9 Firm Ash
TP-4 Between A-3 and drop pipe 4 18 Soft/Wet Ash
TP-5 Adjacent to A-4 6 16 Firm Ash
TP-6 25 Foot Long Tre'zcr;(;‘rom A-3 towards 2 18 10 20 Soft Ash
TP-7 Soft spot at toe between bulge and drop pipe 2.3 13 Very

Wet/Soft Ash

AECOM found areas where soil cover was less than the prescribed 18-inch minimum
thickness. In addition, portions of the investigation area were underlain by soft ash and
pumping from the weight of the mini-excavator was observed. The general portion of the
investigation area where soil cover thickness does not meet project criteria is identified in
Figure 5.

Soft, saturated ash was encountered beneath the soil cover at several hand auger and test pit
locations. A general layout where soft/saturated ash was encountered is provided on Figure
6. There was no evidence of large scale movement of the ash indicative of a slope failure,
but the consistency of the soft ash would not support equipment loading or future fill loading
and remedial measures are recommended.

3.0 Evaluation of Historical Photographs

AECOM reviewed historical photographs taken during the construction of the Structural Fill
and the placement of the soil cover. It is clear from review of the topographic drawings and
from the photos that surface water runoff routinely ponded in the subject area as recently as
early 2014. Ash apparently washed to this area, creating soft saturated conditions. Based
upon our investigation, not all of the soft ash was removed or stabilized prior to or during
placement of the soil cover. In addition, it is possible that surface water managed by the
existing stormwater basin could infiltrate through the soil cover and saturate the ash. There
was no evidence collected during our investigation that indicates the source of the water in
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the saturated ash. The depth of the saturated ash could not be determined during the
investigation.

Based upon the Closure Report for Beneficial Use Structural Fill provided to NCDENR by
Duke Energy on November 7, 2013, the soil cover was placed over the completed Structural
Fill area from August 5, 2013 to October 16, 2013. Ash was placed to complete the
Structural Fill from April 2012 to September 2013.

Historical photos were reviewed by AECOM and several representative photos of the area of
our investigation are discussed in chronological order. Figure 7 shows that a rock check
dam was installed in front of the HDPE discharge pipe that drains the area to the ash pond. It
is presumed that surface water runoff was conducted to this area during and after placement
of the ash for the Structural Fill in 2012 and 2013. This check dam was likely installed to
assist in stormwater treatment but served to impound runoff into the area of the investigation
as shown in attached Figures 7 through 11. Figures 8 and 9 are photographs showing
significant accumulation of ash in front of the check dam in late 2012 and early 2013.
Figure 10 shows the existing corrugated HDPE drop pipe in place at the start of cover
construction with impounded stormwater runoff visible. Figure 11 shows the conditions
after completion of closure, including establishment of vegetation on the Structural Fill
slopes. Ponded water is clearly visible.

4.0 Conclusions

1. Based upon the limited investigation completed by AECOM, there is no evidence that
significant slope failure that could cause a significant and uncontrolled release of ash
has occurred or is imminent.

2. If the degree or extent of saturation of the ash or embankment increases significantly,
shallow slope failure could occur. As such, remedial measures are recommended to
improve stability.

3. Stormwater runoff has been allowed to pond in the area in question during ash
placement, during cover placement and after the cover was completed. Ash subject to
standing water is prone to become saturated and lose shear strength.

4. The existing stormwater basin still retains water after each storm event. This standing
water could represent a source of infiltration that could saturate the ash.

5. Some ash remaining in place on the slope and at the toe of slope of the area

investigated is soft and saturated. This appears to generally align with the limits of
the standing water shown in construction photographs.
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5.0

The soft saturated ash does not extend beneath the entire area investigated. It is
likely that additional soft/saturated areas are present on the east side of the existing
drop pipe.

It is not clear that all of the soft, saturated ash was removed prior to or during
Structural Fill and cover construction and replaced with compacted material.

Cover soil thickness, as measured in the test pits and hand augers, is less than the
project minimum at the crest of the slope and on portions of the slope.

Recommendations

Test borings are not recommended to further characterize the project area at this time.
Remedial measures can be completed using a tracked excavator or similar equipment.
An excavator can be used to delineate the limits of repairs. An experienced
Geotechnical Engineer should be on site to observe the excavation and to establish
the vertical and horizontal limits of the removal and replacement.

The repair area will extend to the crest of the slope at the existing stormwater basin.
This will require temporary re-routing of the existing swale and removal of the
existing corrugated HDPE drop pipe.

Soft saturated ash and subgrade soil, where applicable, should be removed and
disposed in a permitted facility on the Marshall Station facility.

Place additional soil cover in deficient areas of the slope and crest outside the
excavation areas.

Replace the excavated cover soil, ash and subgrade soils with controlled compacted
soil fill to the design lines and grades. Properly key or bench the new fill into
temporary ash cut slopes.

The surface of the structural fill area appears to have suitable vegetative cover and
stabilization. Consider re-grading the basin area to eliminate ponded water and
convey runoff directly via a rip rap lined channel rather than a downdrain pipe. The
new channel could be lined to minimize infiltration.
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7. Continue the ongoing monitoring program, including periodic surveying. Report any
evidence of slope failure so that repairs can begin promptly. AECOM should review
survey data after one month to determine if any evidence of movement exists. At that
time the determination could be made to suspend or end survey monitoring.

8. Regular weekly inspections should continue until repairs are made and the area
stabilized with vegetation.

Attachments:

Attachment 1 - Industrial Landfill Evaluation Soil Sampling Using Hand Auger and Test Pits
Photo Log June 15, 2015

Figures
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Figure 1 — Location Plan
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Figure 2 — Site Plan with April 17, 2014 Survey (S&ME, Inc.)
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Figure 3a — Hand Auger Locations Looking North (1 of 2)
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Figure 3b — Additional Hand Auger Locations Looking North (2 of 2)
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Figure 7 - S& ME photo dated November 2, 2012 looking generally south toward HDPE drain pipe.
Photo presumably taken during ash placement for Structural Fill.

Figure 8 - S&ME photo dated 12-27-2012 showing ponded runoff in the vicinity of the outlet pipe.
Accumulation of ash is apparent.
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Figure 9 — S&ME photo dated 2-27-2013 during ash placement showing ponded runoff and accumulated
ash in the vicinity of the outlet pipe and into the area of the current investigation.

Figure 10 — S&ME photo dated 7-17-2013 during ash placement showing ponded runoff and
accumulated ash in the vicinity of the outlet pipe and into the area of the current investigation. Note
downpipe in foreground.
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Figure 11 — Undated S&ME photo showing significant ponded water in the investigation area. Cover and
vegetation appears to be in place so this is assumed to representative of after closure was completed.
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger and Test Pits Photo Log

June 12, 2015





Industrial Landfill Evaluation

AECOM Soil Sampling Using Hand Auger

and Test Pits Photo Log

Client Name: Project No.
. ) Site Location: 60431225
Duke Energy —Marshall Station Catawba Co., North Carolina June 12, 2015

Description: TP-1was performed
at 10:05 AM at the location of the
identified bulge and hand auger
location A-9. The total depth of
TP-1 was 4.5 feet where soft ash
was encountered at an approximate
depth of 13 inches. Side walls of
TP-1 collapsed and approximately

0.5 inches of water accumulated at
bottom of excavation prior to

Photo 1, Test Pit 1

backfilling at approximately 1:30
PM.

Photo 1 - Side of TP- 1 facing
generally East. Location of test pit
at bulge and A-9. 13 inches of soil
cover and soft ash.

Photo 2 - Stockpiled soft ash
excavated from TP- 1 prior to

removal for disposal.

Photo 2. Test Pit 1

Photo 3 - Side of TP- 1 facing
generally West. Cave-in of the

excavation side and water
accumulating at bottom of ~—

excavation.

REV 1.0
6-8-2015 PAGE 1





AZCOM

Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Site Location:
Catawba Co., North Carolina

Project No.
60431225

June 12, 2015

Description:
TP-2 was performed at 10:20 AM

up the slope from TP- 1 at hand
auger location A-10. The total
depth of TP-2 was 2 feet. Firm ash
was encountered at an approximate
depth of 5 to 9 inches. There was
no evidence of water in the
excavation when backfilling at
approximately 1:00 PM.

Photo 4 - Side of TP- 2 facing
generally East. Location of test pit
is at A-10. 9 Inches of soil cover
and firm ash.

Photo 5 - Side of TP- 2 facing
generally West. Location of test
pit is at A-10. 6 Inches of soil
cover and firm ash.

Photo 6 - Stockpiled firm ash
excavated from TP- 2.

Photo 4, Test Pit 2

Photo 5, Test Pit 2

Photo 6, Test Pit 2

REV 1.0
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Industrial Landfill Evaluation

AECOM Soil Sampling Using Hand Auger

and Test Pits Photo Log

Client Name: Project No.

. ) Site Location: 60431225
Duke Energy —Marshall Station Catawba Co., North Carolina June 12, 2015
Description:

TP-3 was performed at 10:39 AM
along the crest at A-5. The total
depth of TP-3 was 2 feet. Firm/hard
ash was encountered at an

approximate depth of 9 inches.
Excavation was backfilled after 1:00

Photo 7, Test Pit 3

PM.

Photo 7 - Side of TP- 3 facing
generally East. Location of test pit
is along crest at A-5. 9 Inches of
soil cover and firm/hard ash.

Photo 8 - Side of TP- 3 facing

generally West. Location of test pit
is along crest at A-5. 9 Inches of

Photo 8, Test Pit 3

soil cover and firm/hard ash.

Photo 9, Test Pit 3

Photo 9 - Stockpiled ash excavated

from TP- 3 prior to disposal.

REV 1.0
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Project No.
Site Location: 60431225

Catawba Co., North Carolina June 12, 2015

Description:
TP-4 was performed at 10:52 AM

between A-3 and the drop pipe. The
total depth of TP-4 was 4 feet.
Soft/wet ash was encountered at an
approximate depth of 18 inches.
Excavation was backfilled after 1:00
PM.

Photo 10 - TP-4 facing generally
South. Location of test pit is
between A-3 and drop pipe. 18 -
inches of soil cover and soft/wet ash.

Photo 11 - Side of TP-4 facing
generally East. Location of test pit is
between A-3 and drop pipe. 18
Inches of soil cover and soft/wet ash.

Photo 12 - Stockpiled soft/wet ash
excavated from TP-4 prior to
disposal.

Photo 10, Test Pit 4

Photo 11, Test Pit 4

Photo 12, Test Pit 4
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Site Location:
Catawba Co., North Carolina

Project No.
60431225

June 12, 2015

Description:
TP-5 was performed at 11:05 AM

adjacent to hand auger boring A-4
and upslope from TP-4. The total
depth of TP-5 was 6 feet.

Firm/hard ash was encountered at

The ash excavated from Test Pit 5
was significantly harder than the
ash excavated from TP-4 that is in
close proximity. Excavation was
backfilled after 1:30 PM.

Photo 13 - TP-5 facing generally
East. Location of test pit is
adjacent to A-4 and upslope from
TP-4. 16-inches of soil cover and
firm/hard ash.

Photo 14 - TP-5 facing generally
South. Location of test pit is
adjacent to A-4 and upslope from
TP-5. 16-inches of soil cover and
firm/hard ash.

an approximate depth of 16 inches.

Photo 14, Test Pit 5
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Site Location:
Catawba Co., North Carolina

Project No.
60431225

June 12, 2015

Description:

TP-6 was performed at 11:40 AM
adjacent to Hand Auger boring A-
13 and trenched west 25 feet
towards Hand Auger Boring A-10.
The total depth of TP-6 was 2 feet.
Soft ash was encountered at an
approximate depth of 18-20 inches.
Excavation was backfilled after
1:30 PM.

Photo 15 - TP-6 was started at A-
13 (flag seen in upper right of
photo) and trenched west 25 feet
towards A-10. Soft ash was
encountered at depths of 18-20
inches the entire length.

Photo 16 - TP-6 was started at A-
13 (background of photo) and
trenched west 25 feet past A-2
towards A-10 (foreground). Soft
ash was encountered at depths of
18-20 inches the entire length.

Photo 17 - Stockpiled soft ash
excavated from TP-6 prior to
disposal.

Photo 15, Test Pit 6

Photo 16, Test Pit 6

Photo 17, Test Pit 6
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Site Location:
Catawba Co., North Carolina

Project No.
60431225

June 12, 2015

Description:
TP-7 was performed at 1:53 PM to

investigate the location between
the bulge and drop pipe. This
location was observed to pump and
yield from the weight of the mini-
excavator and tamping of the
bucket during backfill of TP-1.
The total depth of TP-7 was 28
inches. Sloughing and caving
prevented excavating the test pit to
greater depths. Soft/very wet ash
was encountered at an approximate
depth of 13 inches. Excavation
was backfilled after 2:30 PM.

Photo 18 (above) — Pumping and
yielding from the weight of the
mini-ex was noticed during
backfill of TP-1 at this location.
Soft/very wet ash was encountered
at a depth of 13 inches at this
location.

Photo 19 - TP-7 could not be
advanced to depths greater than 28
inches without sloughing and
caving in along the sides. A large
area surrounding TP-7 would
pump while tamping the backfill
with the mini-excavator bucket.

Photo 20 - Stockpiled saturated ash
excavated from Test Pit 7 prior to
disposal.

Photo 18, Test Pit 7

A-9 Location

TP-1 Location at
bulge

Photo 19, Test Pit 7

Photo 20, Test Pit 7
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AECOM AECOM 919-461-1100 tel

1600 Perimeter Park Drive 919-461-1415  fax
Suite 400

Morrisville, NC 27560

www.aecom.com

Memorandum
Tim Russell, P.E., Duke Energy
To Kyle Baucom, P.E., Duke Energy proect: 60431225
cc Gabe Lang - AECOM
Marshall Station Industrial Landfill/Structural Fill
Evaluation of Possible Slope Nonconformity — Issue MAR-128
Subject Results of Hand Auger Borings and Test Pits
From John Bove, P.E.
Date July 16, 2015

In accordance with the Technical Memorandum and the Readiness Review Package for:
Slope Investigation — MAR-128 dated June 10, 2015 an investigation of the apparent slope
non-conformity of the southwest corner of the covered Structural Fill Landfill at Marshall
Station was performed. The investigation included hand auger borings and test pit
excavations performed on June 11-12, 2015. The scope of the slope investigation was
authorized by Duke via P.O. # 1251150.

1.0 Background

As part of routine vegetation maintenance on June 3, 2015, Duke Energy staff encountered a
small area of exposed ash and soft cover soil near the toe of slope of the covered Structural
Fill near the future Cell 3/4 Industrial Landfill area. The project location is shown on the
attached Figure 1. A very small quantity of ash is exposed in localized spots near the toe of
the slope in an apparent slope irregularity indicated as “bulge” and “depression” on the
Figure 2 survey provided by Duke Energy and dated April 17, 2014. No evidence of
previous washing or erosion is evident at this location and none were reported by Duke
Energy staff responsible for routine reconnaissance of this facility. No cracking, sloughing
or other evidence of general slope instability was observed by AECOM at this location.

2.0 Field Investigation

Prior to performing hand auger borings and test pit excavations, utility clearance and an
excavation permit were provided by Duke Energy.

On June 11, 2015 AECOM Geotechnical Engineers performed eighteen hand auger borings

at locations on the crest, surface, and toe of slope in the area of interest. Approximate

locations of the hand auger locations are shown on Figures 3a and 3b. The hand auger

borings were advanced to depths ranging between 9-in and 34-in below the existing ground

surface (top of Structural Fill cover soil). The hand auger borings were performed to identify

the thickness and consistency of the existing soil cover and to examine the condition of the
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ash underlying the soil cover. Upon completion of the hand auger borings, the borehole was
backfilled with cuttings and marked in the field for surveying by Duke Energy. Results of
the hand auger borings are summarized in the following Table 1.

TABLE 1 -SUMMARY OF HAND AUGER BORINGS

BT D/i%%?f N | soitcoveroepth | congionor
A-1 22 > 22 Not Encountered
A-2 18 > 18 Not Encountered
A-3 16 16 Soft Ash
A-4 14 14 Firm Ash
A-5 9 9 Firm Ash
A-6 9 9 Firm Ash
A-7 18 18 Firm Ash
A-8 20 20 Firm Ash
A-9 12 12 Soft Ash
A-10 14 14 Firm Ash
A-11 12 12 Firm Ash
A-12 34 >34 Not Encountered
A-13 20 20 Soft Ash
A-14 12 12 Firm Ash
A-15 16 16 Firm Ash
A-16 13 13 Firm Ash
A-17 16 N/A None - outside of fill area
A-18 30 N/A None - outside of fill area
A-19 18 18 Firm Ash
A-20 15 15 Firm Ash

On June 12, 2015 test pit excavations were performed at seven locations to visually examine
the condition of the cover soil and ash. Test pit excavations were performed using an IHI
mini-excavator with a 12-inch wide bucket provided by Charah Construction under contract
to Duke Energy. Test pit locations were selected by the AECOM Geotechnical Engineer
who observed the excavation and backfill of the test pits.

Prior to start of the test pit excavations, rip-rap and geotextile were stockpiled at the project
site in the event they were needed to control surface water runoff or for stabilization of the
slope. Excavated coal ash was separated and stockpiled for proper disposal in the active coal
ash landfill. Test pit excavations were left open until completion of the final test pit in order
to note any evidence of water in the excavation. Test pit excavations were backfilled level to
the adjacent ground surface with clean (free of ash) soil. Ash excavated from the test pits
was transported by Charah to the active ash disposal area as directed by Duke Energy. Soil
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backfill was placed in thin lifts and compacted by tamping with the mini-excavator bucket.
Results of the test pit excavations are summarized in the following Table 2.

A photo log of each test pit excavated is provided in Attachment 1.
The hand auger and test pit locations were surveyed by WSP, a Duke Energy contractor, after
completion. Survey data are included in the drawing provided by WSP, which is provided in
Figure 4. WSP has also placed a survey grid in the project area and is periodically
monitoring the grid to determine if any slope movement is observed.

TABLE 2 - SUMMARY OF TEST PIT EXCAVATIONS

I%Ezzfgiég Description of Location TotaéIFI?)epth g%'rl) tﬁo(\ll?]; Concﬂ';lhon i
TP-1 Bulge adjacent to A-9 4.5 13 Soft Ash
TP-2 Adjacent to A-10 2 6t09 Firm Ash
TP-3 Crest adjacent to A-5 2 9 Firm Ash
TP-4 Between A-3 and drop pipe 4 18 Soft/Wet Ash
TP-5 Adjacent to A-4 6 16 Firm Ash
TP-6 25 Foot Long Tre'zcr;(;‘rom A-3 towards 2 18 10 20 Soft Ash
TP-7 Soft spot at toe between bulge and drop pipe 2.3 13 Very

Wet/Soft Ash

AECOM found areas where soil cover was less than the prescribed 18-inch minimum
thickness. In addition, portions of the investigation area were underlain by soft ash and
pumping from the weight of the mini-excavator was observed. The general portion of the
investigation area where soil cover thickness does not meet project criteria is identified in
Figure 5.

Soft, saturated ash was encountered beneath the soil cover at several hand auger and test pit
locations. A general layout where soft/saturated ash was encountered is provided on Figure
6. There was no evidence of large scale movement of the ash indicative of a slope failure,
but the consistency of the soft ash would not support equipment loading or future fill loading
and remedial measures are recommended.

3.0 Evaluation of Historical Photographs

AECOM reviewed historical photographs taken during the construction of the Structural Fill
and the placement of the soil cover. It is clear from review of the topographic drawings and
from the photos that surface water runoff routinely ponded in the subject area as recently as
early 2014. Ash apparently washed to this area, creating soft saturated conditions. Based
upon our investigation, not all of the soft ash was removed or stabilized prior to or during
placement of the soil cover. In addition, it is possible that surface water managed by the
existing stormwater basin could infiltrate through the soil cover and saturate the ash. There
was no evidence collected during our investigation that indicates the source of the water in
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the saturated ash. The depth of the saturated ash could not be determined during the
investigation.

Based upon the Closure Report for Beneficial Use Structural Fill provided to NCDENR by
Duke Energy on November 7, 2013, the soil cover was placed over the completed Structural
Fill area from August 5, 2013 to October 16, 2013. Ash was placed to complete the
Structural Fill from April 2012 to September 2013.

Historical photos were reviewed by AECOM and several representative photos of the area of
our investigation are discussed in chronological order. Figure 7 shows that a rock check
dam was installed in front of the HDPE discharge pipe that drains the area to the ash pond. It
is presumed that surface water runoff was conducted to this area during and after placement
of the ash for the Structural Fill in 2012 and 2013. This check dam was likely installed to
assist in stormwater treatment but served to impound runoff into the area of the investigation
as shown in attached Figures 7 through 11. Figures 8 and 9 are photographs showing
significant accumulation of ash in front of the check dam in late 2012 and early 2013.
Figure 10 shows the existing corrugated HDPE drop pipe in place at the start of cover
construction with impounded stormwater runoff visible. Figure 11 shows the conditions
after completion of closure, including establishment of vegetation on the Structural Fill
slopes. Ponded water is clearly visible.

4.0 Conclusions

1. Based upon the limited investigation completed by AECOM, there is no evidence that
significant slope failure that could cause a significant and uncontrolled release of ash
has occurred or is imminent.

2. If the degree or extent of saturation of the ash or embankment increases significantly,
shallow slope failure could occur. As such, remedial measures are recommended to
improve stability.

3. Stormwater runoff has been allowed to pond in the area in question during ash
placement, during cover placement and after the cover was completed. Ash subject to
standing water is prone to become saturated and lose shear strength.

4. The existing stormwater basin still retains water after each storm event. This standing
water could represent a source of infiltration that could saturate the ash.

5. Some ash remaining in place on the slope and at the toe of slope of the area

investigated is soft and saturated. This appears to generally align with the limits of
the standing water shown in construction photographs.
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5.0

The soft saturated ash does not extend beneath the entire area investigated. It is
likely that additional soft/saturated areas are present on the east side of the existing
drop pipe.

It is not clear that all of the soft, saturated ash was removed prior to or during
Structural Fill and cover construction and replaced with compacted material.

Cover soil thickness, as measured in the test pits and hand augers, is less than the
project minimum at the crest of the slope and on portions of the slope.

Recommendations

Test borings are not recommended to further characterize the project area at this time.
Remedial measures can be completed using a tracked excavator or similar equipment.
An excavator can be used to delineate the limits of repairs. An experienced
Geotechnical Engineer should be on site to observe the excavation and to establish
the vertical and horizontal limits of the removal and replacement.

The repair area will extend to the crest of the slope at the existing stormwater basin.
This will require temporary re-routing of the existing swale and removal of the
existing corrugated HDPE drop pipe.

Soft saturated ash and subgrade soil, where applicable, should be removed and
disposed in a permitted facility on the Marshall Station facility.

Place additional soil cover in deficient areas of the slope and crest outside the
excavation areas.

Replace the excavated cover soil, ash and subgrade soils with controlled compacted
soil fill to the design lines and grades. Properly key or bench the new fill into
temporary ash cut slopes.

The surface of the structural fill area appears to have suitable vegetative cover and
stabilization. Consider re-grading the basin area to eliminate ponded water and
convey runoff directly via a rip rap lined channel rather than a downdrain pipe. The
new channel could be lined to minimize infiltration.
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7. Continue the ongoing monitoring program, including periodic surveying. Report any
evidence of slope failure so that repairs can begin promptly. AECOM should review
survey data after one month to determine if any evidence of movement exists. At that
time the determination could be made to suspend or end survey monitoring.

8. Regular weekly inspections should continue until repairs are made and the area
stabilized with vegetation.

Attachments:

Attachment 1 - Industrial Landfill Evaluation Soil Sampling Using Hand Auger and Test Pits
Photo Log June 15, 2015

Figures
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Figure 1 — Location Plan
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Figure 2 — Site Plan with April 17, 2014 Survey (S&ME, Inc.)
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Figure 3a — Hand Auger Locations Looking North (1 of 2)
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Figure 3b — Additional Hand Auger Locations Looking North (2 of 2)
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Figure 7 - S& ME photo dated November 2, 2012 looking generally south toward HDPE drain pipe.
Photo presumably taken during ash placement for Structural Fill.

Figure 8 - S&ME photo dated 12-27-2012 showing ponded runoff in the vicinity of the outlet pipe.
Accumulation of ash is apparent.
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Figure 9 — S&ME photo dated 2-27-2013 during ash placement showing ponded runoff and accumulated
ash in the vicinity of the outlet pipe and into the area of the current investigation.

Figure 10 — S&ME photo dated 7-17-2013 during ash placement showing ponded runoff and
accumulated ash in the vicinity of the outlet pipe and into the area of the current investigation. Note
downpipe in foreground.
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Figure 11 — Undated S&ME photo showing significant ponded water in the investigation area. Cover and
vegetation appears to be in place so this is assumed to representative of after closure was completed.
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Industrial Landfill Evaluation

AECOM Soil Sampling Using Hand Auger

and Test Pits Photo Log

Client Name: Project No.
. ) Site Location: 60431225
Duke Energy —Marshall Station Catawba Co., North Carolina June 12, 2015

Description: TP-1was performed
at 10:05 AM at the location of the
identified bulge and hand auger
location A-9. The total depth of
TP-1 was 4.5 feet where soft ash
was encountered at an approximate
depth of 13 inches. Side walls of
TP-1 collapsed and approximately

0.5 inches of water accumulated at
bottom of excavation prior to

Photo 1, Test Pit 1

backfilling at approximately 1:30
PM.

Photo 1 - Side of TP- 1 facing
generally East. Location of test pit
at bulge and A-9. 13 inches of soil
cover and soft ash.

Photo 2 - Stockpiled soft ash
excavated from TP- 1 prior to

removal for disposal.

Photo 2. Test Pit 1

Photo 3 - Side of TP- 1 facing
generally West. Cave-in of the

excavation side and water
accumulating at bottom of ~—

excavation.

REV 1.0
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Site Location:
Catawba Co., North Carolina

Project No.
60431225

June 12, 2015

Description:
TP-2 was performed at 10:20 AM

up the slope from TP- 1 at hand
auger location A-10. The total
depth of TP-2 was 2 feet. Firm ash
was encountered at an approximate
depth of 5 to 9 inches. There was
no evidence of water in the
excavation when backfilling at
approximately 1:00 PM.

Photo 4 - Side of TP- 2 facing
generally East. Location of test pit
is at A-10. 9 Inches of soil cover
and firm ash.

Photo 5 - Side of TP- 2 facing
generally West. Location of test
pit is at A-10. 6 Inches of soil
cover and firm ash.

Photo 6 - Stockpiled firm ash
excavated from TP- 2.

Photo 4, Test Pit 2

Photo 5, Test Pit 2

Photo 6, Test Pit 2
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Industrial Landfill Evaluation

AECOM Soil Sampling Using Hand Auger

and Test Pits Photo Log

Client Name: Project No.

. ) Site Location: 60431225
Duke Energy —Marshall Station Catawba Co., North Carolina June 12, 2015
Description:

TP-3 was performed at 10:39 AM
along the crest at A-5. The total
depth of TP-3 was 2 feet. Firm/hard
ash was encountered at an

approximate depth of 9 inches.
Excavation was backfilled after 1:00

Photo 7, Test Pit 3

PM.

Photo 7 - Side of TP- 3 facing
generally East. Location of test pit
is along crest at A-5. 9 Inches of
soil cover and firm/hard ash.

Photo 8 - Side of TP- 3 facing

generally West. Location of test pit
is along crest at A-5. 9 Inches of

Photo 8, Test Pit 3

soil cover and firm/hard ash.

Photo 9, Test Pit 3

Photo 9 - Stockpiled ash excavated

from TP- 3 prior to disposal.

REV 1.0
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Project No.
Site Location: 60431225

Catawba Co., North Carolina June 12, 2015

Description:
TP-4 was performed at 10:52 AM

between A-3 and the drop pipe. The
total depth of TP-4 was 4 feet.
Soft/wet ash was encountered at an
approximate depth of 18 inches.
Excavation was backfilled after 1:00
PM.

Photo 10 - TP-4 facing generally
South. Location of test pit is
between A-3 and drop pipe. 18 -
inches of soil cover and soft/wet ash.

Photo 11 - Side of TP-4 facing
generally East. Location of test pit is
between A-3 and drop pipe. 18
Inches of soil cover and soft/wet ash.

Photo 12 - Stockpiled soft/wet ash
excavated from TP-4 prior to
disposal.

Photo 10, Test Pit 4

Photo 11, Test Pit 4

Photo 12, Test Pit 4
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Site Location:
Catawba Co., North Carolina

Project No.
60431225

June 12, 2015

Description:
TP-5 was performed at 11:05 AM

adjacent to hand auger boring A-4
and upslope from TP-4. The total
depth of TP-5 was 6 feet.

Firm/hard ash was encountered at

The ash excavated from Test Pit 5
was significantly harder than the
ash excavated from TP-4 that is in
close proximity. Excavation was
backfilled after 1:30 PM.

Photo 13 - TP-5 facing generally
East. Location of test pit is
adjacent to A-4 and upslope from
TP-4. 16-inches of soil cover and
firm/hard ash.

Photo 14 - TP-5 facing generally
South. Location of test pit is
adjacent to A-4 and upslope from
TP-5. 16-inches of soil cover and
firm/hard ash.

an approximate depth of 16 inches.

Photo 14, Test Pit 5
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Site Location:
Catawba Co., North Carolina

Project No.
60431225

June 12, 2015

Description:

TP-6 was performed at 11:40 AM
adjacent to Hand Auger boring A-
13 and trenched west 25 feet
towards Hand Auger Boring A-10.
The total depth of TP-6 was 2 feet.
Soft ash was encountered at an
approximate depth of 18-20 inches.
Excavation was backfilled after
1:30 PM.

Photo 15 - TP-6 was started at A-
13 (flag seen in upper right of
photo) and trenched west 25 feet
towards A-10. Soft ash was
encountered at depths of 18-20
inches the entire length.

Photo 16 - TP-6 was started at A-
13 (background of photo) and
trenched west 25 feet past A-2
towards A-10 (foreground). Soft
ash was encountered at depths of
18-20 inches the entire length.

Photo 17 - Stockpiled soft ash
excavated from TP-6 prior to
disposal.

Photo 15, Test Pit 6

Photo 16, Test Pit 6

Photo 17, Test Pit 6
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Industrial Landfill Evaluation
Soil Sampling Using Hand Auger
and Test Pits Photo Log

Client Name:

Duke Energy — Marshall Station

Site Location:
Catawba Co., North Carolina

Project No.
60431225

June 12, 2015

Description:
TP-7 was performed at 1:53 PM to

investigate the location between
the bulge and drop pipe. This
location was observed to pump and
yield from the weight of the mini-
excavator and tamping of the
bucket during backfill of TP-1.
The total depth of TP-7 was 28
inches. Sloughing and caving
prevented excavating the test pit to
greater depths. Soft/very wet ash
was encountered at an approximate
depth of 13 inches. Excavation
was backfilled after 2:30 PM.

Photo 18 (above) — Pumping and
yielding from the weight of the
mini-ex was noticed during
backfill of TP-1 at this location.
Soft/very wet ash was encountered
at a depth of 13 inches at this
location.

Photo 19 - TP-7 could not be
advanced to depths greater than 28
inches without sloughing and
caving in along the sides. A large
area surrounding TP-7 would
pump while tamping the backfill
with the mini-excavator bucket.

Photo 20 - Stockpiled saturated ash
excavated from Test Pit 7 prior to
disposal.

Photo 18, Test Pit 7

A-9 Location

TP-1 Location at
bulge

Photo 19, Test Pit 7

Photo 20, Test Pit 7
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