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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 7
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 7 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 7 surface impoundment; 2) visit the site to observe
Pond 7; 3) evaluate whether the design, construction, operation, and maintenance of Pond 7 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 7 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 7 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 7 surface impoundment; 2) visit the site to observe
Pond 7; 3) evaluate whether the design, construction, operation, and maintenance of Pond 7 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 7

2.1 DESCRIPTION OF POND 7

Pond 7 is a Coal Combustion Residuals (CCR) surface impoundment with above-grade embankments on
the south and east sides. The south embankment slopes downward to the bank of the Ohio River while
the east embankment slopes downward to the low-lying woods and wetlands to the east. On the west
side the impoundment is partially incised, while on the north side an interior dike separates Pond 7 from
Pond 6.

Pond 7 was originally designed by Ebasco Services and constructed in the late-1970s. In approximately
1983, after initial filling of Pond 7 with fly ash, the majority of the pond area was re-excavated to accept
future sluicing of ash from the power plant. An additional area was re-excavated and lined to create
Pond 7A, an approximate 3-acre polishing pond located to the northeast of the larger liquid-filled pond.

Pond 7 has an area of approximately 38 acres at the crest and storage of 1,155 acre-ft (including Pond
7A and the permanently filled portion of Pond 7). Maximum embankment height is approximately 39
feet. Pond 7 is periodically drained and the settled fly ash excavated and hauled to an on-site dry ash
landfill.

Sluiced ash from the power plant enters the southwest corner of Pond 7 through a series of HDPE pipes.
Decanted liquid from Pond 7 enters a concrete channel structure which flows to two concrete-encased
36-inch HDPE pipes that discharge into Pond 6 for additional settling and pH adjustment. From Pond 6,
water flows to Pond 7A and is discharged through a gated concrete headwall structure located in the
north interior slope for final polishing. From Pond 7A, the polished decant flows into a concrete weir
structure with skimmer located along the east interior slope for final discharge to the Ohio River through
NPDES Outfall 013. The outfall pipe consists of a 36-inch HDPE pipe which was used to slip-line the
existing corrugated metal outfall pipe in 2015. The annular space between the HDPE slip-liner and
corrugated metal pipe was filled with cement-sand grout.

2.2 OPERATION, MAINTENANCE AND INSPECTION

Pond 7 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 6).

DP&L has developed impoundment inspection forms and DP&L personnel are conducting 7-day
inspections of the Pond 7 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&l
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, and backfilling of animal burrows.
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Operation includes regulating and monitoring wastewater discharge from the power plant to Pond 7,
regulating water levels in the pond, regulating flow from the Pond 6 pH treatment building to Pond 7A,
and regulating water levels in Pond 7A and flow to Outfall 013.
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3. Structural Stability Assessment

3.1 REVIEW OF EXISTING INFORMATION

For this assessment, Haley & Aldrich reviewed multiple sources of information which are listed in
Appendix A 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 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 18 March 2016, Haley & Aldrich visited J.M. Stuart Station to observe conditions at Pond 7, 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.

33 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 7. Based
on our review of available information and observations during our 18 March 2016 site visit, we have

concluded the following in accordance with 40 CFR §257.73(d):

1. §257.73(d)(1)(i): Stable foundations and abutments.

Based on our review of available subsurface information, construction records, design reports,
impoundment inspection reports, engineering reports, construction drawings, geotechnical test
results, and observations during our 18 March 2016 site visit, Pond 7 was judged to have stable
foundations. The Pond 7 embankments have not exhibited signs of excessive settlement, instability
or other signs that would be indicative of inadequate foundation support.

2. §257.73(d)(1)(ii): Adequate slope protection to protect against surface erosion, wave action, and
adverse effects of sudden drawdown.

The Pond 7 south exterior slope borders the Ohio River. Trees and saplings are growing along the
banks of the river. Upslope of the trees, the lower portion of the slope is generally vegetated with
tall brush and bushes which is most prevalent in the eastern half of the embankment.
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The upper one-half to two-thirds of the south exterior slope is vegetated by grass which is mowed
regularly. At the time of our site visit, there were areas where the grass was sparse, particularly at
the east end of the slope near Outfall 013 and along the upper portion of the slope in the central
and western areas of the embankment.

At the east end of the south exterior slope, the Ohio River has eroded the river bank resulting in
steepening of the lower portion of the slope and continued receding of the exterior toe of slope in
this area. DP&L is seeking a permit from the U.S. Army Corps of Engineers to remediate the eroded
bank and install shoreline protection to prevent future erosion.

The Pond 7 east exterior slope is well vegetated with grass and was judged to have adequate slope
protection. The other sides of Pond 7 do not have exterior slopes (i.e., incised on the west and
interior dike between Ponds 7 and 6 to the north).

The Pond 7 north, south and west interior slopes do not have slope protection and are exhibiting
moderate to deep erosion rills on the slope face and beaching erosion at the water line. Regular
maintenance of the unprotected slopes will continue to be necessary unless erosion protection is
installed on the slopes.

The interior slopes of Pond 7A are armored with riprap which was judged to provide adequate
protection against erosion.

§257.73(d)(1)(iii): Dikes mechanically compacted to a density sufficient to withstand the range of
loading conditions in the CCR unit.

Several test borings were drilled in the Pond 7 south and east embankments during previous field
investigations. Cohesive fill within these embankments was generally described as stiff to hard
brown and gray silty CLAY, with varying amounts of sand and gravel. Non-cohesive fill in the
embankments was generally described as medium dense brown fine to coarse SAND with varying
amounts of gravel and silt.

Although no construction records were available for Pond 7 for our review, the stiffness of the
cohesive fill and density of the non-cohesive fill support DP&L verbal reports that the embankment
soils were compacted during construction as part of the initial plant construction phase.

§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 18 March 2016 site visit, the grass on the east exterior slope was generally 6
inches in height or less.

On the south exterior slope, the grass cover was generally 6 inches or less. However, as noted

above, the lower portion of the slope in many areas was vegetated with tall bushes and brush, and
trees and samplings along the river bank.
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$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 primary spillway in Pond 7 consists of a concrete channel structure which flows into two
concrete-encased 36-inch HDPE pipes that discharge into Pond 6 as described in 3.3.7 below. The
concrete was new in 2013 and is in very good condition with no evidence of degradation or erosion.

The emergency spillway consists of a 120-ft wide grass-lined channel that conveys flow under
emergency conditions from the Pond 7 area to Pond 7A where it is discharged to the Ohio River
through Outfall 013. At the time of our site visit, the grass cover was in good condition and was
considered adequate cover for the emergency spillway.

$§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.

Pond 7 is physically separated into two portions (Pond 7 and Pond 7A) by an internal dike. The
primary spillway at Pond 7 is located in the northeast corner of the impoundment, and overflows to
Pond 6 for further settling. The emergency spillway from Pond 7 is located adjacent to the eastern
interior slope and overflows to Pond 7A. The spillway from Pond 7A is located in the southeastern
corner of the impoundment. Ultimately all water exiting the two subsets of Pond 7 is directed to the
Ohio River. 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. Both the Pond 7 and Pond 7A spillways were found to have adequate capacity to
convey the 1,000-year rainfall event while maintaining greater than 1.0 ft of impoundment berm
freeboard.

§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.

Hydraulic structures underlying or passing through Pond 7/7A include the following:

* Pond 7 Primary Spillway — As discussed above, the primary spillway in Pond 7 consists of a
concrete channel structure which flows into two concrete-encased 36-inch HDPE pipes that
discharge into Pond 6. The spillway was rebuilt in 2013 and is in good condition, showing no
signs of deterioration, leakage or seepage along the structure.

* Pond 7A Primary Spillway — The primary spillway in Pond 7A consists of a concrete weir
structure with skimmer located along the east interior slope. Decanted water from this
structure enters a 36-inch HDPE pipe which was used to slip-line the previously utilized
corrugated metal outfall pipe in 2015. The annular space between the HDPE slip-liner and
corrugated metal pipe was filled with cement-sand grout. The 36-in. HDPE pipe discharges to
the Ohio River at Outfall 013. The primary spillway and outfall pipe appear to be in acceptable
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condition showing no signs of deterioration (other than surface rust of metal components),
leakage or seepage along the structure.

* Pond 7A Inlet Structure — Water enters Pond 7A following pH adjustment in the treatment
building located at the northeast corner of Pond 6. The treated water enters Pond 7A through a
concrete headwall equipped with an adjustable gate located in the north interior slope. A steel
grate exists at ground surface just behind the headwall. The headwall and gate structure appear
to be in good condition. The pipe from the Pond 6 treatment building to the Pond 7A inlet
structure is buried or submerged for its entire length and could not be observed. In 2015, a
video inspection was completed and found the pipe to be satisfactory condition.

8. §257.73(d)(1)(vii): For CCR units with downstream slopes which can be inundated by the pool of an

9.

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 exterior toe of slope on the south and east embankments of Pond 7/7A are at approximately El.
500 and are therefore subject to inundation when the level of the Ohio River rises above this level.
Based on information obtained from the National Oceanic and Atmospheric Administration (NOAA),
since construction of Pond 7 in the late-1970s, the level of the Ohio River in the vicinity of J.M Stuart
Station has exceeded El. 500 sixteen times. In 1997, the river reached El. 511, approximately 11 feet
higher than the exterior toe of slope.

Historically, over the past 100+ years since records have been maintained, the water level in the
Ohio River at J.M. Stuart Station has exceeded El. 500 a total of 31 times. The highest level ever
recorded at J.M. Stuart Station was EIl. 526 in 1937.

To account for the unlikely event the Ohio River experiences a significant low pool or sudden
drawdown occurrence, a representative rapid drawdown analysis was performed to simulate the
potential impact on the Pond 7 slopes. The results demonstrated that Pond 7 will maintain adequate
slope stability under this condition.

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

As discussed above, at the east end of the south exterior slope, the Ohio River has eroded the river
bank resulting in steepening of the lower portion of the slope. This steepened slope was evaluated
as part of a CCR Rule slope stability Safety Factor Assessment performed and reported by Haley &
Aldrich in the October 2016 “Report on Initial Safety Factor Assessment Ponds 3A, 5, 6, 7, and 10”.
The resulting slope stability analyses indicate the bank currently meets the required factors of safety
specified in §257.73(e)(1)(i) through (iv).

Haley & Aldrich strongly supports DP&L plans to continue closely monitoring the condition of the
eroded river bank at the east end of the south exterior slope during weekly inspections. We also
encourage DP&L’s continued pursuit of a U.S. Army Corps of Engineers permit to remediate the
eroded bank and install shoreline protection to prevent future erosion. The area should be closely
monitored during the 7-day inspections to note any additional erosion that may occur prior to
receipt of the U.S. Corps of Engineers permit and remedial re-construction of the river bank.
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4, Conclusions/Certification

Based on our review of the information provided to us and observations during our 18 March 2016 site
visit, it is our opinion that the design, construction, operation, and maintenance of Pond 7 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 7.

Professional Engineer Certification

| certify that the Periodic Structural Stability Assessment for DP&L’s Pond 7 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: M

Consulting Engineer

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

Professional Engineer’s Seal and date:
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