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Dayton Power & Light Company
P.O. Box 468
Aberdeen, Ohio 45101

Attention: Mr. Craig Spangler
Leader, Commodities

Subject: Initial Periodic Structural Stability Assessment
Pond 10
J.M. Stuart Electric Generating Station
Aberdeen, Ohio

Mr. Spangler:

Enclosed please find our report on the Initial Periodic Structural Stability Assessment for the Dayton
Power & Light Company (DP&L) Pond 10 Coal Combustion Residuals (CCR) surface impoundment located
at J.M. Stuart Electric Generating Station in Aberdeen, Ohio.

This work was performed by Haley & Aldrich, Inc. (Haley & Aldrich) on behalf of DP&L in accordance with
the US Environmental Protection Agency’s (EPA’s) Hazardous and Solid Waste Management System;
Disposal of Coal Combustion Residuals from Electric Utilities, 40 CFR Part 257, specifically §257.73(d).

The scope of our work consisted of the following: 1) obtain and review readily available reports,
investigations, plans and data pertaining to the Pond 10 surface impoundment; 2) visit the site to
observe Pond 10; 3) evaluate whether the design, construction, operation, and maintenance of Pond 10
are consistent with recognized and generally accepted good engineering practices; and 4) prepare and
submit this report presenting the results of our assessment including recommendations.
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12 October 2016
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Thank you for inviting us to complete this assessment and please feel free to contact us if you wish to
discuss the contents of the report.

Sincerely yours,
HALEY & ALDRICH, INC.

K I/

Steven F. Putrich, P.E.
Vice President

Enclosures
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1. General

1.1 AUTHORITY

Haley & Aldrich, Inc. (Haley & Aldrich) has been contracted by Dayton Power & Light Company (DP&L) to
perform the Initial Periodic Structural Stability Assessment for the DP&L Pond 10 Coal Combustion
Residuals (CCR) surface impoundment located at J.M. Stuart Electric Generating Station (JMSS) in
Aberdeen, Ohio. This work was completed in accordance with the US Environmental Protection
Agency’s (EPA’s) Hazardous and Solid Waste Management System; Disposal of Coal Combustion
Residuals from Electric Utilities, 40 CFR Part 257, specifically §257.73(d).

1.2 PURPOSE OF STRUCTURAL STABILITY ASSESSMENT

The purpose of this Initial Structural Stability Assessment was to document whether the design,
construction, operation, and maintenance of Pond 10 are consistent with recognized and generally
accepted good engineering practices.

The scope of our work consisted of the following: 1) obtain and review readily available reports,
investigations, plans and data pertaining to the Pond 10 surface impoundment; 2) visit the site to
observe Pond 10; 3) evaluate whether the design, construction, operation, and maintenance of Pond 10
are consistent with recognized and generally accepted good engineering practices; and 4) prepare and
submit this report presenting the results of our evaluation, including recommendations.
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2. Description and Operation of Pond 10

2.1 DESCRIPTION OF POND 10

Pond 10 is a Coal Combustion Residuals (CCR) surface impoundment with above-grade embankments
surrounding the pond except along the southeast side which is incised and borders Landfill No. 11. Pond
10 is currently used for settling of fly ash sluiced from the J.M. Stuart generating units.

Pond 10 and the appurtenant structures were designed by URS Greiner Woodward Clyde and
construction was completed in 2001. The above-grade embankments are constructed from bottom ash
with a 2-foot thick sand drain, an 8-inch thick vegetative layer on the exterior slopes, and a 1.5-foot thick
clay liner on the interior slopes and pond bottom.

Pond 10 is approximately 29 acres in area and has a maximum embankment height of approximately 24
feet. During construction, the pond bottom was excavated below ground surface resulting in a total
pond depth of about 40 feet and storage of approximately 930 acre-feet. The pond is periodically
drained and the accumulated fly ash excavated and hauled to an on-site dry ash landfill.

The Pond 10 decant structure consists of a 24-foot high reinforced concrete riser structure with inside
dimensions of 8-1/2 foot by 8-1/2 foot, located in the south corner of the pond. The level in the pond is
controlled by removable stop logs installed in the structure. Flow from Pond 10 is conveyed to Pond 6
via a 30-inch diameter HDPE pipe that runs along the outside perimeter of Pond 3A.

2.2 OPERATION, MAINTENANCE AND INSPECTION

Pond 10 is operated, maintained and inspected by DP&L personnel in accordance with DP&L’s
“Operation Maintenance and Inspection (OM&I) Manual” dated April 2014 (Reference 7).

DP&L has developed impoundment inspection forms and DP&L personnel are conducting 7-day
inspections of Pond 10 in accordance with EPA’s Hazardous and Solid Waste Management System;
Disposal of Coal Combustion Residuals from Electric Utilities, 40 CFR Part 257.83. In addition, the OM&I
manual calls for annual visual inspections and semi-annual operational inspections to be performed by
DP&L personnel, as well as inspections following heavy rain events. Five-year inspections are performed
by Ohio Department of Natural Resources Dam Safety personnel.

Maintenance of the impoundment includes regular mowing of grass, seeding of thinly vegetated areas,
control of woody growth, repair of erosion and riprap as needed, backfilling of animal burrows, and

lubrication and inspection of pond drain mechanisms.

Operation includes regulating and monitoring wastewater discharge from the plant to Pond 10 and
regulating water levels in the pond.
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3. Structural Stability Assessment

3.1 REVIEW OF EXISTING INFORMATION

In July 1999, DP&L submitted to the Ohio Environmental Protection Agency the “Permit to Install (PTI)
Application” (Reference 11). The PTI permit application contained extensive information on field
investigations, engineering analyses and design of Pond 10. Specifically, the permit package included the
following:

® Design Drawings

e Technical Specifications

®* Engineering Design Report

* Geotechnical Summary Report

* Hydrogeological Investigation Report
* Groundwater Monitoring Program

For this assessment, Haley & Aldrich reviewed the information contained in the PTI package and
multiple other sources of information including: 1) report on the Initial Annual Inspection performed by
DP&L in accordance with 40 CFR §257.83, dated December 21, 2015, 2) previous impoundment
inspection reports by ODNR, CHA (on behalf of EPA), CEC, and DP&L, 3) OM& | manual, 4) Emergency
Action Plan, 5) topographic plans and aerial photos, 6) construction drawings, 7) subsurface information,
8) geotechnical laboratory test results, 9) slope stability and liquefaction susceptibility evaluations, 10)
correspondence, and 11) a variety of other information in addition to verbal information provided by
DP&L during our assessment. Our review included, but was not limited to the references listed in
Appendix A.

3.2 SITE VISIT AND FIELD OBSERVATIONS

On 17 March 2016, Haley & Aldrich visited J.M. Stuart Station to observe conditions at Pond 10, and to
meet with DP&L personnel to discuss operations and maintenance of the impoundment. Prior to the
site visit, we reviewed previous inspection reports including the above-referenced Initial Annual
Inspection Report by DP&L, and several previous inspection reports listed above and listed in Appendix
A. At the time of our site visit, Pond 10 was partially drawn down.

3.3 STRUCTURAL STABILITY ASSESSMENT

In accordance with 40 CFR §257.73(d), the owner or operator of a CCR surface impoundment must
conduct initial and periodic structural stability assessments to determine whether the design,
construction, operation, and maintenance of the CCR unit is consistent with recognized and generally
accepted good engineering practices.

Haley & Aldrich reviewed the information provided to us and visited the site to observe Pond 10. Based

on our review of available information and observations during our 17 March 2016 site visit, we have
concluded the following in accordance with 40 CFR §257.73(d):
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$257.73(d)(1)(i): Stable foundations and abutments.

URS Greiner Woodward Clyde performed 18 test borings for the design of Pond 10. Based on our
review of the boring logs, foundation soils supporting the Pond 10 embankments generally consist
of a few feet of stiff to very stiff lean CLAY to SILT which is underlain by a thick deposit of very loose
to medium dense SAND with varying amounts of silt and gravel. In their March 26, 2010 report for
the USEPA (Reference 3), CHA recommended that a liquefaction analysis be performed to assess the
liquefaction susceptibility during a seismic event of the very loose to medium dense granular
deposit underlying Pond 10.

In response to CHA’s recommendation, DP&L authorized BBCM to perform a liquefaction potential
evaluation of the foundation soils at Pond 10. As part of their evaluation, BBCM performed three
CPT soundings along the Pond 10 exterior toe of slope. In their April 20, 2011 report (Reference 1),
BBCM concluded that the Pond 10 foundation soils “exhibit adequate factors of safety against
liguefaction relative to those recommended in the USEPA inspection report for the design seismic
loading.”

Based on our review of the available subsurface information, BBCM liquefaction evaluation,
construction records, design reports, impoundment inspection reports, geotechnical test results,
and observations during our 17 March 2016 site visit, Pond 10 was judged to have stable
foundations. The Pond 10 embankments have not exhibited signs of excessive settlement,
instability or other signs of inadequate foundation support.

§257.73(d)(1)(ii): Adequate slope protection to protect against surface erosion, wave action, and
adverse effects of sudden drawdown.

The Pond 10 exterior slopes are vegetated with grass. At the time of our site visit, the grass cover
was sparse in some areas, while other areas included a high proportion of broadleaf weeds. Overall,
the exterior slopes were judged to have adequate slope protection, but require some maintenance
to develop a healthy, weed-free vegetative cover.

The Pond 10 interior slope protection generally consists of vegetative cover per the URS design
drawings. At the time of our site visit, there was a substantial amount of tall grasses and brush up to
2 feet in height growing on the interior slopes. Along much of the southeast interior slope, wave
action had cut into the bank at the normal pond level and beaching erosion existed below the
normal pond level. In other areas, primarily around the bend in the western portion of the pond
and along the southwest interior slope, the existing vegetative cover appeared to provide adequate
protection and there was little erosion evident on the interior slope. In the south corner of Pond 10,
the interior slope is riprapped in limited areas. A portion of the bank just to the north of the
riprapped area had sloughed along an approximate 30-foot length.

On much of Pond 10, the existing vegetative cover appears to provide adequate protection on the
interior slope. Vegetation on some portions of the interior slope (primarily the southwest
embankment) is not as well established and would benefit from rip-rap or other more robust slope
protection by reducing the need for regular and ongoing maintenance.
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§257.73(d)(1)(iii): Dikes mechanically compacted to a density sufficient to withstand the range of
loading conditions in the CCR unit.

The project specifications were included in the above-referenced “Permit to Install Application (PTI)”
(Reference 11). Specification Section 02290, Earth Dikes included requirements for compaction
equipment, proof rolling and preparation of foundation soils, compaction test sections, placement
and compaction methods, and minimum compaction requirements. The bottom ash berm fill and
other materials within the embankment were required by the specification to be compacted to at
least 98 percent of the maximum density as determined by ASTM D698 (Standard Proctor).

In addition, Haley & Aldrich reviewed correspondence between URS (designer of Pond 10) and
ODNR that described compaction and testing methods for the Pond 10 dikes.

Based on our review of the project specifications and drawings, correspondence between URS and
ODNR, performance of the Pond 10 embankments as described in past inspection reports, and our
own observations during our site visit, the Pond 10 embankments were mechanically compacted
during construction.

$257.73(d)(1)(iv): Vegetated slopes of dikes and surrounding areas not to exceed a height of six
inches above the slope of the dike, except for slopes which have an alternate form or forms of slope
protection.

At the time of our 17 March 2016 site visit, the grass on the Pond 10 exterior slopes was generally
less than 6 inches in height. As noted above, the vegetation on the interior slopes includes tall
grasses and brush that were up to approximately 2 feet in height.

§257.73(d)(1)(v)(A): Spillway Erosion Protection — All spillways must be either: (1) Of non-erodible
construction and designed to carry sustained flows; or (2) Earth- of grass-lined and designed to carry
short-term, infrequent flows at non-erosive velocities where sustained flows are not expected.

The spillway in Pond 10 consists of the 24-foot high reinforced concrete riser structure located in the
south corner of the impoundment as described in 3.3.7 below. The structure was judged to be in
good condition with no evidence of degradation or erosion.

§257.73(d)(1)(v)(B): Spillway Capacity — The combined capacity of all spillways must adequately
manage flow during and following the peak discharge from a: (1) Probable maximum flood (PMF) for
a high hazard potential CCR surface impoundment; or (2) 1000-year flood for a significant hazard
potential CCR surface impoundment; or (3) 100-year flood for a low hazard potential CCR surface
impoundment.

The spillway in Pond 10 is located in the south corner of the impoundment. Decant entering the
structure flows to Pond 6 for further settling and pH adjustment, after which it flows to Pond 7A for
final polishing and discharge to the Ohio River through Outfall 013. Because the impoundment was
classified as Significant Hazard Potential, the spillway capacity was analyzed using the 1,000-year
rainfall event (Reference 12) in conjunction with HydroCAD v10.0. The spillway was found to have
adequate capacity to convey the 1,000-year rainfall event while maintaining greater than 1.0 ft of
impoundment berm freeboard.
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7. §257.73(d)(1)(vi): Hydraulic structures underlying the base of the CCR unit or passing through the
dike of the CCR unit that maintain structural integrity and are free of significant deterioration,
deformation, distortion, bedding deficiencies, sedimentation, and debris which may negatively affect
the operation of the hydraulic structure.

Pond 10 has only one hydraulic structure consisting of the decant structure located in the south
corner of the pond. The structure’s concrete and metal components are in good condition. Flow
from the Pond 10 decant structure flows to Pond 6 through a 30-inch diameter HDPE pipe which
runs above ground to Pond 6.

8. §257.73(d)(1)(vii): For CCR units with downstream slopes which can be inundated by the pool of an
adjacent water body, such as a river, stream or lake, downstream slopes that maintain structural
stability during low pool of the adjacent water body or sudden drawdown of the adjacent water
body.

The only water body in the vicinity of Pond 10 is the discharge canal. The canal is approximately 60
feet lower in elevation than the Pond 10 exterior toe of slope and is approximately 250 feet from
the pond. In addition, the discharge canal is fed by the Ohio River. The highest level ever recorded
in the Ohio River in the vicinity of J.M. Stuart Station was El. 526 which is approximately 20 feet
lower than the exterior toe of slope. Therefore, there is no possibility of the Pond 10 slopes being
inundated by an adjacent water body.

9. §257.73(d)(2): Identify any structural stability deficiencies associated with the CCR unit in addition to
recommending corrective measures.

Based on observations of Pond 10 during our 17 March 2016 site visit, as well as our review of
available subsurface information, correspondence, impoundment inspection reports, construction
records, design reports, geotechnical test results and other information, we did not identify any
structural stability deficiencies in Pond 10.

ALDRICH



4, Conclusions/Certification

Based on our review of the information provided to us and observations during our 17 March 2016 site
visit, it is our opinion that the design, construction, operation, and maintenance of Pond 10 at J.M.
Stuart Station is consistent with recognized and generally accepted good engineering practices for the
maximum volume of CCR and CCR wastewater which can be impounded in Pond 10.

Professional Engineer Certification

| certify that the Periodic Structural Stability Assessment for DP&L’s Pond 10 at the J.M. Stuart Electric
Generating Station was conducted in accordance with the requirements of §257.73(d) of the USEPA’s

Final CCR Rule.
Signed: @@

Consulting Engineer

Print Name:  Steven F. Putrich
Ohio License No.: 67329
Title:  Vice President
Company:  Haley & Aldrich, Inc.

Professional Engineer’s Seal and date:

s 1 11] faley,
‘\\
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