HISTORY OF CONSTRUCTION
CFR 257.74(c)(1)

East Bottom Ash Pond

Rockport Plant
Rockport, Indiana

October, 2023

Prepared for: Indiana Michigan Power - Rockport Plant

2791 North US 231

Rockport, Indiana 47635

Prepared by: Worley
One Meridian Boulevard

Suite 2C02, Wyomissing, PA, 19610

oo ) [
B oS E
0 IO O | POwWER
/// 7 SS/O NA\_E“\\\\\\ AS—
D BOUNDLESS ENERGY

: 2023.10.16 11
YIngwu XU 55431 ga00


Yingwu Xu
IN PE


Table of CONTENTS

L0 OBUIECTIVE ..ottt sttt 3
2.0 DESCRIPTION OF CCR IMPOUNDMENTS. ..ot sssssssssssssssssssssssssssssssssssssssssssssssssssssssssas 3
3.0 SUMMARY OF OWNERSHIP 257.74(C) (1) (1)...vvereereeeessssessessssessesssssssssssseessossessssossesssssossen 4
4.0 LOCATION OF THE CCR UNIT 257.74 (C) (1) (1) coveveereeeessssesessessesessossesossossessssossesssssossen 4
5.0 STATEMENT OF PURPOSE 257.74 (C) (L) (111)..rcvvcreeesescesessssesssssssssssssssesssssssssssossessossosen 4
6.0 NAME AND SIZE OF WATERSHED THE CCR UNIT IS LOCATED 257.74 (¢)(1)(IV) ccoouvvvvrrnnrereene 4
7.0 DESCRIPTION OF THE FOUNDATION AND ABUTMENT MATERIALS 257.74(c)(1)(V) ccovvvven. 5
8.0 DESCRIPTION OF EACH CONSTRUCTED ZONE OR STAGE OF THE CCR UNIT 257.74

[ TEN 1) 6
9.0 ENGINEERING STRUCTURES AND APPURTENANCES, 257.74 (C)(L)(Vi1)..cconeirrrinneeeernneereee 6
10.0 SUMMARY OF POOL SURFACE ELEVATIONS, AND MAXIMUM DEPTH OF CCR, 257.74

[ TN YT Y 7
11.0 FEATURES THAT COULD ADVERSELY AFFECT OPERATION DUE TO MALFUNCTION OR
MIS-OPERATION (257.74 (C) (L) (V1)) cooeoerseesessssesesssssesssssossessessosseesosssssessssssossessssssssessossoeseeses 8
12.0 DESCRIPTION OF THE TYPE, PURPOSE AND LOCATION OF EXISTING INSTRUMENTATION
2y A N (S 16D T IT) F 8
13.0 AREA —CAPACITY CURVES FOR THE CCR UNIT 257.74 (C)(1) (IX) ccveornnrereerrmrrererrnnnereenseeeessnsessesneen 8
14.0 257.74 (c)(1)(x) DESCRIPTION OF EACH SPILLWAY AND DIVERSION.........cccmmvcnmrrrnmmereerraneen 9
15.0 SUMMARY CONSTRUCTION SPECIFICATIONS AND PROVISIONS FOR SURVEILLANCE,
MAINTENANCE AND REPAIR 257.74 (C) (1) (X0) c.ovvvcrreesessesessssessessosssssosssseessosssesssssssessossosseess 10
16.0 RECORD OR KNOWLEDGE OF STRUCTURAL INSTABILITY 257.74 () (1) (Xil) ccoouvvvverrnrrrreene 10
Attachments

Attachment A — Location Map

Attachment B - Original Construction Design Report

Attachment C1 - Original Design Drawings

Attachment C2 — New Design Drawings

Attachment D1 - Original Hydrology and Hydraulic Report

Attachment D2 — New Hydrology and Hydraulic Report

Attachment E — Construction Specifications for East Bottom Ash Pond Retrofit

Pages 2 of 10



1.0 OBJECTIVE

This report was prepared by Worley for AEP to fulfill requirements of CCR 257.74(c)(1) with an
evaluation of the east bottom ash pond. The report also contains information for the pond complex as a
whole, which is how it was evaluated previously, prior to retrofitting the east bottom ash pond.

2.0 DESCRIPTION OF CCR IMPOUNDMENTS

The Rockport plant is located near the City of Rockport, Spencer County, Indiana. It is owned by Indian
Michigan Power Co. (I&M), a unit of American Electric Power. Historically, bottom ash was managed at
the Rockport Plant, in two contiguous ponds, referred to the East and West BA Ponds. The West Bottom
Ash Pond will commence closure when the retrofitted East Bottom Ash Pond goes into service and will
then become a stormwater pond after closure.

The east bottom ash pond is lined with a textured 40-mil LLDPE geomembrane overtop a geosynthetic
clay liner (GCL) overtop a 10 0z/sy non-woven geotextile and discharges to the east waste water pond.

There are six main ponds within the bottom ash pond complex as listed below.

List of Main Ponds within the Bottom Ash Complex

West Bottom Ash Pond (To commence closure October, 2023)
East Bottom Ash Pond

West Waste Water Pond

East Waste Water Pond

Reclaim Pond

Clear Water Pond

The west bottom ash pond dike is approximately 2000 feet long and is 13 feet high with a design crest
width of 30 feet. The dike is a compacted soil earthen embankment. The top of the dike is at elevation
399 feet with the natural ground surface beneath the dikes at about elevation 390 feet. The exterior
side slope of the embankment fill is designed to be 2.5:H to 1:V that transitions to 3:H to 1:V. The
interior design side slopes are 2:H to 1:V. The bottom elevation of the west pond is at elevation 386 with
a minimum operating pool elevation of 394 providing a CCR storage capacity of 211 ac-ft.

The east bottom ash pond is an incised pond with the surrounding ground at elevations above 399. The
pond contains a concrete revetment lined forebay area to the north for collection and clean-out of CCR
material. The forebay dike runs east-to-west at elevation 394 and is approximately 650 feet long. The
east bottom ash pond also has interior design slopes of 2:H to 1:V, including the forebay dike slopes. The
bottom elevation of the east bottom ash pond following retrofit is at elevation 378.5 at it’s lowest point
and slopes at 1% along the bottom to approximate elevation 382. The minimum operating pool
elevation of 391 provides a CCR storage capacity of 280 ac-ft.
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3.0 SUMMARY OF OWNERSHIP 257.74(c)(1)(1)

[The name and address of the person(s) owning or operating the CCR unit: the name associated
with the CCR unit: and the identification number of the CCR unit if one has been assigned by the
state.]

The Rockport Power Plant is located at 2791 North U.S. Hwy 231, Rockport, IN, 47635 near the City of
Rockport, Indiana. It is owned and operated by I1&M. When the retrofitted east bottom ash pond goes
into service, the facility will operate one surface impoundment for storing CCR material. The second
bottom ash pond (west bottom ash pond) will commence closure when the east bottom ash pond goes
into service following retrofit. The State of Indiana does not require a dam permit for this facility.

4.0 LOCATION OF THE CCR UNIT 257.74 (c)(1)(11)

[The location of the CCR unit identified on the most recent U.S. Geological Survey (USGS) 7 %2
minute or 15 minute topographic quadrangle map, or a topographic map of equivalent scale if
a USGS map is not available.]

A location map is included in Attachment A.

5.0 STATEMENT OF PURPOSE 257.74 (c)(1)(111)

[A statement of the purpose for which the CCR unit is being used.]

The east bottom ash pond is used for primary settling and storage of CCR material. The west bottom ash
pond will commence closure when the east bottom ash pond goes into service following retrofit.

6.0 NAME AND SIZE OF WATERSHED THE CCR UNIT IS LOCATED
257.74 (c)(1)(1v)

[The name and size in acres of the watershed within which the CCR unit is located.]

The east bottom ash pond and west bottom ash pond are located within the Ohio River Water Shed (HUC
05140201) which is approximately 1,396.96 square miles (894,054 acres) (USGS).

The west bottom ash pond is comprised of diked embankments along the west side of the pond and a
splitter dike with the east bottom ash pond and west waste water pond. Storm water is directed away
from the west bottom ash pond and limits runoff to that which falls directly on the pond’s water surface.

The east bottom ash pond is incised on the northern and eastern sides of the pond. A north-to-south
trending splitter dike separates the east bottom ash pond from the west bottom ash pond and an
east-to-west trending splitter dike separates the east bottom ash pond from the east waste water pond.
Previously in the past, a small watershed area of 13 acres drained into the east bottom ash pond, but this
area has been regraded and now drains away from the pond. Therefore, the only runoff to the east
bottom ash pond s that which directly falls on the pond’s water surface.
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7.0 DESCRIPTION OF THE FOUNDATION AND ABUTMENT MATERIALS

257.74(c)(1)(v)

[A description of the physical and engineering properties of the foundation and abutment
materials on which the CCR unit is located.]

In 2022 and 2023, The east bottom ash pond was cleaned of all CCR material, plus at least an extra
12-inches below, to ensure removal of all CCR materials and potentially contaminated soils underlying the
CCR materials. Some areas were excavated to a deeper depth to ensure all soils in the pond met
background criteria. Cohesive soils from an on-site borrow area were tested and used for the east bottom
ash pond subgrade and foundations and compacted to a minimum of 95% of the maximum density as
determined by ASTM D698. Acceptable moisture was +/- 3% of the optimum moisture content. These
compacted soils in conjunction with 2015 subsurface investigations, the relative density and description
of the existing foundation materials are adequate for this CCR unit.

Two borings were drilled in 2015 along the embankment with Boring B-2, (located along the crest
of the embankment) penetrating approximately 12 feet of embankment fill consisting of lean clay
with varying amounts of sand, and sandy silt, to about elevation 389.5. The embankment fill
consists of lean clay that overlies stiff lean clay. These clay soils overlie a layer of loose sand to
sandy silt that grades into medium dense sand. Beneath the embankment fill, and within Boring B-1
(located along the outboard toe of the embankment), a layer of stiff fat and lean clay was
encountered to elevations of approximately 372 to 376 feet. Below the clay, the soils contained a 1
to 2 foot thick transitional layer of loose clayey sand and sandy silt deposits, grading to deposits of
loose to medium dense poorly graded sand and silty sand containing varying amounts of gravel to
the termination depths of the borings.

See figure and material properties below:

Material Unit Weight (pcf) Cohesion (psf) Friction Angle
(deg)
Embankment Fill 130 50 29
Stiff Clay 123 50 34
Loose sand 115 0 30
Medium dense sand 123 0 33
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8.0 DESCRIPTION OF EACH CONSTRUCTED ZONE OR STAGE OF THE CCR UNIT
257.74 (c)(1)(v1)

[A statement of the type, size, range, and physical and engineering properties of the materials
used in constructing each zone or stage of the CCR unit; and the approximate dates of
construction of each successive stage of construction of the CCR unit.]

The original dike is a homogeneous embankment fill constructed of soil borrowed from the site.
Geotechnical details of the original dike system are included in Attachment B. See previous table for soll
properties.

In 2022 and 2023, The east bottom ash pond was cleaned of all CCR material, plus at least an extra
12-inches below, to ensure removal of all CCR materials and potentially contaminated soils underlying
the CCR materials. Some areas were excavated to a deeper depth to ensure all soils in the pond met
background criteria. Cohesive soils from an on-site borrow area were tested and used for the retrofit of
the east bottom ash pond subgrade and foundations and compacted to a minimum of 95% of the
maximum density as determined by ASTM D698. Acceptable moisture was +/- 3% of the optimum
moisture content.

9.0 ENGINEERING STRUCTURES AND APPURTENANCES, 257.74 (c)(1)(1I)

[At a scale that details engineering structures and appurtenances relevant to the design,
construction, operation, and maintenance of the CCR unit, detailed dimensional drawings of
the CCR unit, including a plan view and cross sections of the length and width of the CCR unit,
showing all zones, foundation improvements, drainage provisions, spillways, diversion ditches,
outlets, instrument locations, and slope protection...]

Originally, the outlet works for the east bottom ash pond consisted of a wooded surface skimming
structure constructed around a weir box that discharged through a 48-inch diameter fiberglass pipe. In
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addition to the primary discharge structure, there was a low water discharge structure with stop logs
connected to 30-inch diameter fiberglass pipe. In 1992, the primary discharge structure fiberglass pipe
was replaced with a 48-inch diameter polyethylene pipe. In 2023 as part of the east pond retrofit, the
wooded surface skimming structure was demolished, the low water discharge structure with stop logs
was demolished, and the connecting 30-inch low water discharge pipe was plugged with grout.

The outlet works of the east and west waste water ponds consist of a concrete weir. The weir discharges
into a concrete chute which transitions into a box structure leading to a junction chamber equipped with
a valve. The chamber controls flows from the waste water ponds into the reclaim pond and/or clear
water pond through 30-inch diameter fiberglass pipes. A portion of the flow into the reclaim pond is
pumped back to the plant for reuse. The remaining portion flows through a 42-inch diameter pipe or
30-inch diameter low water discharge pipe into the clear water pond. The outlet works for the clear
water pond consists of a wooden skimmer /concrete weir. The weir discharges into a concrete structure
connected to a 66-inch diameter CMP discharge pipe that conveys the discharge to the Ohio River.

The engineering drawings of the structures and appurtenances are included in Attachment C1.

Drainage is diverted around the Bottom Ash Pond Complex by sloping grade away from the ponds,
natural drainage channels and grass lined ditches.

Slope protection along the outboard slope consists primarily of grass vegetation. Inboard slopes of the
west bottom ash pond are currently protected by an 18-inch thick layer of Type 1 rip rap. After cleaning
the west bottom ash pond the slopes will be protected by vegetation. Inboard slopes of the east bottom
ash pond are protected by textured 40-mil LLDPE geomembrane liner for the main pond area and 3-inch
thick concrete revetment for the forebay area.

No instrumentation exists for this facility.

10.0 SUMMARY OF POOL SURFACE ELEVATIONS, AND MAXIMUM DEPTH OF
CCR, 257.74 (c)(1)(vn)

[...in addition to the normal operating pool surface elevation and the maximum pool elevation
following peak discharge from the inflow design flood, the expected maximum depth of CCR
within the CCR surface impoundment.]

The table below describes the normal pool elevations and maximum pool elevations as well as
maximum depth of CCR within the impoundments. Note, the west bottom ash pond no longer receives
CCR material and is scheduled to will commence closure when the east bottom ash pond goes in service
following retrofit.

West Bottom Ash Pond East Bottom Ash Pond

Minimum Operating Pool Stage | N/A (pond no longer in operation) 391 ft msl

previously 394 ft msl
Maximum Pool Stage following | N/A (pond no longer in operation)
peak discharge from inflow previously 396.6 ft msl 396.45 ft msl
design flood
Expected maximum depth of 131t 20.5ft
CCR within the impoundment
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11.0 FEATURES THAT COULD ADVERSELY AFFECT OPERATION DUE TO
MALFUNCTION OR MIS-OPERATION (257.74 (c)(1)(vii))

[...and any identificable natural or manmade features that could adversely affect operations of
the CCR runit due to malfunction or mis-operation]

The east bottom ash pond could potentially be adversely affected due to a malfunction or mis-operation
of any of the pond’s appurtenances. These structures include discharge weir structures and piping
between pond cells, effluent return piping and pump structures and influent sluicing piping. See design
drawings in Attachment C2 for location and details of all appurtenances.

12.0 DESCRIPTION OF THE TYPE, PURPOSE AND LOCATION OF EXISTING
INSTRUMENTATION 257.74 (c)(1)(vii)

[A description of the type, purpose, and location of existing instrumentation.]

The east bottom ash pond and west bottom ash pond do not have instrumentation.

13.0 AREA — CAPACITY CURVES FOR THE CCR UNIT 257.74 (¢)(1)(1X)

[Area-capacity curves for the CCR unit.]

The area capacity curves for the east bottom ash pond after retrofit and west bottom ash pond are
listed in the following table and are illustrated below.

East Bottom Ash Pond West Bottom Ash Pond
storage stage storage stage
ac-ft ft ac-ft ft
500 399 352 399
362 394 211 394
280 391 0 386
0 378.5
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14.0 257.74 (c)(1)(X) DESCRIPTION OF EACH SPILLWAY AND DIVERSION

[A description of each spillway and diversion design features and capacities and calculations
used in their determination.]

The outlet works for the east and west bottom ash ponds originally consisted of a wooded surface
skimming structure constructed around a weir box that discharges through a 48-inch diameter fiberglass
pipe. In 1992, the fiberglass discharge pipes were replaced with a 48-inch diameter polyethylene pipe. In
addition to the primary discharge structure, the original design of the bottom ash ponds included a low
water discharge structure with stop logs connected to 30-inch diameter fiberglass pipe.

As part of the 2023 east bottom ash pond liner retrofit, the low water discharge structure was
demolished and the 30-inch pipe plugged with grout. The existing wood skimming structure around the
concrete weir box was also demolished.

The west bottom ash pond will commence closure when the east bottom ash pond goes in service
following retrofit. The closure will include removing the existing wood skimming structure around the
concrete weir box and permanently plugging the main 48-inch discharge pipe and 30-inch low flow
discharge pipe.

The outlet works of the waste water ponds consist of a concrete weir. The weir discharges into a
concrete chute which transitions into a box structure leading to a junction chamber equipped with a
valve. The chamber controls flows from the waste water ponds into the reclaim pond and/or clear water
pond through 30 inch diameter fiberglass pipes. A portion of the flow into the reclaim pond is pumped
back to the plant for reuse. The remaining portion flows through a 42-inch diameter pipe or 30-inch
diameter low water discharge pipe into the clear water pond. The outlet works for the clear water pond
consists of a wooden skimmer /concrete weir. The weir discharges into a concrete structure connected
to a 66-inch diameter CMP discharge pipe that conveys the discharge to the Ohio River.
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Original Hydrology and Hydraulic Analysis which includes calculations for each spillway structure are
included in Attachment D1. Note, there is a report from 2015 prior to the east bottom ash pond retrofit
which contains information relevant to all the complex ponds, except for the retrofitted east bottom ash
pond. A separate report from 2023 is included in Attachment D2 indicating the Hydrology and Hydraulic
Analysis for the east bottom ash pond following retrofit.

15.0 SUMMARY CONSTRUCTION SPECIFICATIONS AND PROVISIONS FOR
SURVEILLANCE, MAINTENANCE AND REPAIR 257.74 (c)(1)(xI)

[The construction specifications and provisions for surveillance, maintenance, and repair of the
CCR unit.]

Original construction of the Bottom Ash Complex was completed in around 1982. A Geotechnical Report
by Casagrande Consultants completed in 1977 provided recommendations for construction of the
Bottom Ash Ponds. This report has been provided in Attachment B. Additional borings were performed
in 2015 through the pond embankments. The original east bottom ash pond was cleaned of all existing
CCR material in 2023 and then retrofitted with a liner system which raised the bottom of the pond from
377 to 378.5 in order to maintain a 5-foot separation distance from high groundwater level of 373.5

As required by the CCR rules the bottom ash pond complex is inspected at least every 7 days by a
qualified person. Also, as a requirement of the CCR rules the impoundment is also inspected annually by
a professional engineer.

A Statement of Work construction specification for the East Bottom Ash Pond retrofit work is included in
Attachment E, along with the construction specifications for LLDPE geomembrane liner, geosynthetic
clay liner (GCL), and geotextile material. If repairs are found to be necessary during any inspection they
will be completed as needed.

16.0 RECORD OR KNOWLEDGE OF STRUCTURAL INSTABILITY 257.74 (c)(1)(x11)
[Any record or knowledge of the structural instability of the CCR unit.]

To date there has been no record of knowledge of structural instability of the CCR unit.
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I. INTRODUCTION

The 300~ and 400-series borings, carried out during the
latter part of 1976 and early 1977, were made in response to

the following recommendation in our report dated January 14, 1976:

"It is possible that on the basis of additional borings which
are made with special care, and also undisturbed sample
borings, we may conclude that the low blowcount sands are
actually much better than indicated by the available borings.

We recommend such additional investigations."

It was later agreed that due to (1) the difficulty, (2) length of
time and (3) expense of taking reliable undisturbed samples of
sand, we would base our recommendations on the results of numerous,

carefully executed split-spoon borings.

The 300-series borings were made by Law Engineering Testing
Company, using three drill rigs. After a number of the 300-series
borings had been completed, the location of the Plant was shifted
220 ft to the east. This meant that some of the completed borings
were no longer within the Plant area. A new boring layout
eliminated some of the 300-series borings that had not yet been
made, shifted the locations of several others, and included the
400-series borings. The locations of all borings, including
(1) several of the initial borings made in 1973, (2) the 200-series
borings made in 1975, (3) the 300- and 400-series borings made
in 1976 and 1977 and (4) eight undisturbed sample borings
(designated ST-) made in 1977, are shown in Fig. 1. The logs of
the 300- and 400-series borings and of the undisturbed sample

borings are contained in Appendix II (in a separate volume).



During the period December 24, 1976, to March 24, 1977,
we received (1) split-spoon samples from sixty-seven 300-series
borings, (2) split-spoon samples from thirty-five 400-series
borings, and (3) thirty-two undisturbed tube samples from the
eight ST-series borings. Our description of the split-spoon
samples and the results of classification tests are included

in Tables 1 to 102 of Appendix I (in a separate volume).

The subsurface conditions are generally as described in our
report dated January 14, 1976. However, the new borings give
a more comprehensive picture of the conditions. All these
borings, in combination with information on the design of the
structures, including grade elevations for the base of the
structures, permitted us to make specific recommendations for

the design of the foundations as presented under the following
headings.



II. STUCTURES ON MAT FOUNDATIONS

l. Turbine Room

The base of the turbine room mat is at E1l. 367. This is
about 27 ft below existing ground surface, which ranges from
El. 392 to 396. The groundwater level in piezometer P-1 in
mid-March, 1977, was at El. 368, i.e. about the same as the

river level.

Figure 2 is a plot of the standard penetration resistance vs
elevation and depth below El. 395, for the 400-series borings in
the turbine room area; and Fig. 3 is a similar plot for the
200-series borings. These plots show a zone of low blowcounts
between about El. 350 and 365; i.e., between about 2 and 17 ft
below the base of the turbine room slab. The proximity of this
low blowcount zone to the base of the turbine room would result
in significant settlements. Therefore, we recommend that the
area of the turbine room be overexcavated to El. 355 and backfilled
with suitable granular material. Before backfilling, the surface
of the excavation must be compacted by not less than 10 passes with

a heavy smooth-drum vibratory roller.

On the basis of the split-spoon samples, the sand and gravel
excavated from below the base of the turbine room would be
suitable for use as structural backfill. If it is desired to use
also fine sand and silty fine sand for structural backfill, the
suitability of such materials for structural backfill would have

to be investigated by means of a comprehensive test fill program.

The excavation slopes should not be steeper than 1 on 2. They
must be protected against erosion without delay as excavation
progresses. Effective protection could be provided by a layer of

topsoil, not less than 8 in. thick, and seeding, or by a 6 in.



layer of topsoil and sodding. We recommend that the State
Highway Department be consulted concerning the most effective
protection of cut slopes in fine sand against erosion. Any
erosion protection will require prompt maintenance whenever

erosion channels develop.

For overexcavation to El. 355, a dewatering system will be
required. The split-spoon samples of the granular stratum, which
is about 90 ft thick, indicate that dewatering may be difficult,
especially during high river stages. A pumping test should be

carried out, as outlined in our letter of March 13, 1977.

2. Boiler Rooms

The existing ground surface in this area ranges between
about E1. 392 and El. 395. The base of the concrete mat for the
boiler rooms is at El1. 388, i.e. about 4 to 7 ft below existing
ground surface. According to the 19 borings in this area, the
thickness of the clay stratum varies from less than 3 ft
(Boring 343) to about 20 ft (Boring 330). The bottom of the clay
ranges from about El. 372 to El1. 392. At 16 of the borings, the
consistency of the samples of clay varied between stiff and
hard. However, at Borings 338 and 339, the clay was firm, and

at Borings 330 and 215 it was soft to firm.

Due to the large variation in thickness and character of
the clay stratum, all clay should be excavated from under the
boiler rooms. In addition, the plots of standard penetration
resistance, N, vs elevation and depth below El. 395 in Figs.
4 to 7, indicate that some of the fine sand and siltv fine sand
directly beneath the clay may be in relatively loose condition.
Therefore, we recommend a general overexcavation to El. 376, with
local additional excavation where required to remove all clay

which extends below El. 376. The excavated surface should be



compacted by not less than 10 passes with a smooth-drum
vibratory roller. Suitable granular fill should then be placed
and compacted in 9 in. thick (loose) layers to grade elevation.
This will provide a stiff, at least 20-ft thick granular mat
between the base of the concrete mat and the relatively loose

granular zone below about El. 365.
In soft to firm clay, the excavation slopes may have to

be as flat as 1 on 3. All slopes should be protected against

erosion as recommended under the preceding heading.

3. Precipitators

For precipitators designed on spread footings, the bottom
of the mat is at El. 388.5. The existing ground surface in this
area ranges from El. 392 to 397. Therefore, the reqguired depth
of excavation would be only 4 to 9 ft. However, as in the area
for the boiler rooms, the elevation of the bottom of the clay
stratum varies considerably. Also, the consistency of the clay
samples from 24 of the 30 borings within this area was stiff to
hard, but very soft to firm clay was encountered in the other
6 borings. The worst conditions appear to be at Borings 207,
326, 330 and 417, which form a line approximately in the center
between the two precipitators for the South Unit. This suggests
the presence of an old "oxbow" channel. The bottom of this
channel is at about El. 373, and in Boring 326 a lens of soft clay
was also sampled at about El. 362. Because the spacing of the
borings varies from about 100 to 300 ft, the extent of this
channel is not well-defined, and it is not known whether it extends
also through the area of the south boiler room and turbine room.

Also, there may be other channels located between borings.

The standard penetration resistances for the 24 split-spoon

borings made in the area of the precipitators are plotted as



a function of elevation and depth below El. 395 in Figs. 8 to 12.
Most of these borings were made by the same boring crew using

the same drill rig (Boyette crew using a Mayhew Jr. drill rig);

and the blowcounts obtained by this crew were consistently higher
than the blowcounts obtained by the other two crews. These

other two crews used CME drill rigs. The magnitude of the
difference in the blowcounts between the Mayhew rig and one of

the CME rigs can be seen in Fig. 13, which is a plot of penetration
resistance vs depth for two borings (323 and 323-A) made 5 ft

apart.

On the basis of the split-spoon samples and the plots in
Figs. 8 to 13, we recommend that the area of the precipitators
be overexcavated to El. 379, and deeper where required to
remove all clay. Fortunately, the "oxbow" channel in the area
of the south precipitators is apparently confined to only the
chevron area between the two precipitators, which is only lightly
loaded by ductwork. Therefore, if locally pockets or lenses of
clay within the granular stratum are overlooked and not excavated,

they should not cause damage in this area.

The excavated surface should be compacted with at least
10 passes with a smooth-drum vibratory roller. Any areas which
cannot be properly compacted will require investigation and

excavation of unsuitable material.

The excavation slopes can be 1 on 2, except in soft clay,
where slopes of 1 on 3 will be required for stability. The
excavation slopes must be protected against erosion as recocmmended

under a previous heading.

4. Stack

The bottom of the concrete mat for the stack is at El. 384,

which is about 11 ft below existing ground surface. The thickness



of the clay stratum in this area varies from less than 5 ft to
about 20 ft.

In Figs. 14 and 15 we have plotted the standard penetration
resistances, N, for the 8 borings in this area. These plots
show that a relatively loose zone of granular material exists
between about El. 355 and El. 365. Because of high edge pressures
at the base of the concrete mat and because of rocking caused
by wind loads, the relatively loose zone would have to be removed
by excavation to El. 355. The bottom of the excavation would
then have to be thoroughly compacted using a heavy, smooth-drum
vibratory roller. Backfill would have to consist of suitable
granular material. The excavated sand and gravel below a depth
of about 30 ft (E1.365) would be suitable for backfill.

The excavation slopes should not be steeper than 1 on 2, and
they must be properly protected against erosion, as recommended
for the turbine room excavation. Excavation to El. 355 will

require dewatering of this area.

5. Cooling Towers

The base of the circumferential mat of the cooling towers
is at E1. 388, and the bottom of the basin slab is at E1. 391
(assuming a 6 in. thick slab). Because of a considerable
difference in the foundation conditions at the two cooling

towers, their foundation design will be discussed separately.

a. South Cooling Tower: The existing ground surface ranges
between about El. 390 and El. 393. The thickness of the clay
stratum appears to be quite uniformly about 10 ft. The elevation of
the bottom of the clay ranges from about El1. 380 to 384. The

consistency of the clay appears to be fairly uniform, ranging

from stiff to hard, with only one sample of firm clay at a depth



of 6 £t in Boring 344. For these reasons, we considered the
possibility of excavating only to grade, El. 388, and placing

the entire structure on spread foundation on the clay. Therefore,
we requested that four undisturbed sample borings be made along
the circumference of the tower to permit us to make a settlement
analysis. However, after discovering in other areas of the Plant
the existence of "oxbow" channels filled with soft clay, we
concluded that only 6 split-spoon and 4 undisturbed sample
borings made for this cooling tower are too few to eliminate the

possibility that such a channel exists under this structure.

On the basis of the foregoing information and the plots of
standard penetration resistance vs elevation and depth below
El. 395 in Figs. 16 and 17, we recommend that the area for the
circumferential mat be overexcavated to El. 380 and backfilled
with suitable granular material. Locally, the required excavation
may have to be deeper to remove all clay material. The excavation
slopes should be not steeper than 1 on 2. The bottom of the
excavation should be thoroughly compacted by not less than 10

passes with a smooth-drum vibratory roller.

These cooling towers will have no interior columns, and the
load on the basin slab will be due to the depth of water in the
basin, which will be a maximum of 750 1lb/sqg ft. Because of
this small load and because the basin slab is not very sensitive
to differential settlements, the clay under the slab need not be

excavated.

b. North Cooling Tower: The existing ground surface ranges
between E1. 385 and El. 394, with the northern two-thirds of the

area ranging between 385 and 388. Thus, a major portion of

the structure will be founded above existing ground surface.

The thickness of the clay stratum varies from about 10 ft
to 20 f£ft, with the bottom of this stratum between E1. 368 to 385.



The consistency of the clay in the southern one-third of the
area is stiff to hard; but in the northern two-thirds, the
consistency decreases from stiff to hard near the surface to

soft to firm in the lower portion of the stratum.

In Figs. 18 and 19 are plotted the standard penetration
resistances vs elevation and depth below El. 395, for the 7 borings
made in this area. On the basis of these plots, and the soft
consistency of some of the clay, we recommend that the area of
the circumferential mat be excavated to El. 372, and locally deeper
where required to remove all clay. The side slopes should be not
steeper than 1 on 2 within the southern one-third of the area,
and not steeper than 1 on 3 in the northern two thirds. The total
width of the bottom of the excavation should be not less than
the width of the circumferential mat plus the depth of over-
excavation. The surface at the bottom of the excavation must be
compacted with at least 10 passes of a smooth-drum vibratory roller.
Backfill should consist of suitable granular material placed

and compacted in layers not exceeding 9 in. before compaction.

The interior basin slab will undergo significant total and
differential settlement if the clay is not excavated. However,
such settlements could be counteracted by mud-jacking, if

necessary.

The drawings for the Marley cooling towers sent to us by
Dennis Rubin with his letter of February 28, 1977, show a ribbed
design for the base of the circumferential mat. For more uniform

load distribution, a uniform thickness would be preferable.

6. Miscellaneous Lightly-Loaded Structures

Structures which are not sensitive to settlements may be

founded on spread footings on the clay. Borings should be made
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in the areas of structures that could be somewhat sensitive
to differential settlements, such as fuel oil tanks, to determine

whether clay should be excavated beneath such structures.

7. Granular Material for Structural Backfill

When overexcavation and backfilling was considered in 1976,
we were informed that (1) borrow pits cannot be excavated on
the property for obtaining suitable granular material for backfill,
and (2) the cost of importing granular material for backfill would
be prohibitive. Therefore, we had agreed that all granular
materials from the required excavations, including fine sand and
silty fine sand, could be used as structural backfill if properly
compacted. In order to determine the best method for placement
and compaction, we had recommended that a comprehensive test fill

program be carried out.

Since then, AEP has learned that a well-graded sand called
"Grits" is readily available from a supplier at a reasonable cost.
The gradation of a sample of this material, as determined by the
AEP Civil Engineering Laboratory, is shown in Fig. 23 by the
full-drawn curve. This material would be well-suited for
structural backfill.

George Camporini informed us that it will be the contractor's
responsibility to supply granular material for structural backfill.
Therefore, he requested that we recommend limits for the gradation
of granular material suitable for structural backfill, to be
included in the specifications. The finer limit of the gradation
should be approximately as shown by the dashed curve in Fig. 23.
However, the granular material from below about El1. 367 in the
turbine room excavation consists generally of fine to medium
sand or coarser material, and may be used as structural backfill

with the exception of any clean fine sand or silty fine sand.



The upper limit of the gradation for structural backfill should
not be specified, except that the material should have a maximum
size of 4 in. The material should be durable and reasonably well-

graded and it should be approved by the engineer.

The excavated fine sand could be used as fill under lightly-
loaded structures, or as general fill to bring the area around
the Plant to grade El. 399. If used for backfill under structures,
the best method of placement and compaction should be investigated

by means of a test fill.

The area between the west slope of the turbine room excavation
and the turbine room wall, which will be overlain by a portion of
the boiler rooms, may be backfilled using the same vibratory roller
as used for the general structural backfill. Because the turbine
room wall is 12 ft thick and only 11 ft high above the turbine
room floor, it cannot be displaced even by a heavy vibratory roller

when operating immediately adjacent to the wall.

Granular structural f£ill should be placed in 1lifts not
exceeding 9 in., measured after spreading, and should be compacted
with at least 6 passes of a self-propelled smooth-drum vibratory
roller with a static weight not less than 10 tons. It may be
necessary to apply water to the fill during compaction to achieve
optimum results. This should be investigated by means of a test
fill, preferably before filling operations commence. The relative
density of the compacted fill should be checked by means of

field density tests and laboratory maximum-minimum density tests.

To ensure satisfactory compaction of all structural backfill,
we emphasize the great importance of rigorous enforcement of the
placement and compaction specifications. The bidding contractors
must be told in no uncertain terms that these specifications will
be strictly enforeced and AEP must accept the responsibility of

providing competent inspectors.



III. STRUCTURES ON PILE FOUNDATIONS

It may be more economical to use pile foundations for some
structures, rather than overexcavating unsuitable material.
According to George Camporini, one such structure would be the
stack, where the excavation would have to extend to El. 355.
Bedrock at the stack is at about El. 285. Therefore, piles to
bedrock would have to be at least 100 £t long. Because the
surface of bedrock consists of soft shale, H-piles may penetrate
several feet into bedrock before attaining the required driving

resistance.

For friction piles, AEP proposed a designh load of 100 tons.
This is about 25 tons more than we have used so far for friction
piles. Such a design load would require a 16 in. diameter shell,
if cast-in-place concrete piles are used. Because of the
erratic nature of the granular stratum at this site, we have
serious doubts that 100 ton design load can be achieved
consistently with cast-in-place friction piles. For such loads,
the length of pile embedment in the compact bearing stratum would
have to be at least 25 ft. The standard penetration resistances
for the borings at the stack, plotted in Figs. 14 and 15, indicate
that with a 25 ft embedment in the compact granular stratum,
the tips of the piles may again be penetrating into a looser zone,
but locally may meet refusal. Such differences will affect the
load bearing capacity of each pile. Therefore, a number of load

tests will have to be performed.

If cast-in-place concrete piles are to be used also for
tensile loads, the steel reinforement will have to extend to
the bottom of the piles, and the shells will have to be filled

by tremie.
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All cast-in-place shells must be inspected just before
the reinforcing steel and concrete are placed. They must be free

from excessive deformation and water or debris.
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Iv. DEWATERING

For excavation to El. 355, the groundwater level at the
center of the excavation should probably be lowered to about
El. 350. Data in our files indicate that the normal groundwater
level in the Plant area is at about El. 368. Therefore, the
groundwater level at the edge of the excavation would have to be
lowered at least 20 ft during normal pool stages of the river.
However, AEP has informed us that the dewatering system will be
designed for dewatering to river El. 396. For higher river levels

the excavation will be permitted to be flooded.

At the time when AEP was comparing the cost of dewatering
and overexcavation with the cost of using pile foundations,
Wally Howard requested that we perform sieve analyses of the
granular samples from Boring 209, so that a dewatering contractor
could estimate the cost of dewatering. The grain size curves of
the granular samples from Boring 209 were transmitted with our
letter of January 25, 1977, and are reproduced in Figs. 20 to 22.
These curves, together with the curve of standard penetration
resistance vs depth in Fig. 12, illustrate the variable character

of the granular stratum.

Due to the great thickness of the granular stratum at this
site, we have recommended that a pumping test be carried out.
The details of such a test were outlined in our letter of March 13,
1977, and during several telephone conversations with George

Camporini.

If the pumping test indicates that some local water supply
wells may be affected by the dewatering operation, then provision

must be made to assure a continued water supply for those homes.
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V. BOTTOM ASH PONDS

During the meeting at your offices on April 4, 1977, we were
informed that the design elevation of the crest of the dikes is
limited to El. 399 because of river "backwater" restrictions.

The existing ground surface at the 13 borings made in this area
ranges between El. 388 and 394. Therefore, the height of the
dikes will range between about 5 and 11 ft above existing ground

surface.

The borings, which were made at 650 to 1000 ft spacing, show
that the thickness of the clay stratum generally ranges from less
than 5 £t (Boring 367) to about 15 ft. The consistency of the
clay is generally stiff to hard. At Boring 365, the clay stratum
extends to a depth of about 30 ft, and contains a layer or lens
of fine sand between depths of about 10 ft and 20 ft. The clay
above the sand is very stiff, and below the sand it is soft to
firm, indicating that this may be an "oxbow" channel. However,
because the required excavation will probably not extend into this

soft clay, it should not cause problems.

After stripping and removal of any soft clay from the surface,
all remaining clay should be suitable for support of such low
dikes. Also, all excavated stiff to hard clay would be suitable
for lining of the ponds. For this purpose, the clay should be
stockpiled in a manner that will prevent rainwater from entering
the fill and increasing its water content. A clay lining should
be not less than 3 ft thick, and should be compacted in lifts not
exceeding 9 in. before compaction, at water contents within + 2%
of standard optimum, using a heavy sheepsfoot roller (not a tamping

roller!).

The slopes of the dikes should be not steeper than 1 on 2.5.

The outside slope should be covered with topsoil and seeded.
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VI. COAL STORAGE AREA

The existing ground surface at the seven borings in this
area ranges between El. 391 and 397. The thickness of the clay
stratum at the borings varies from less than 5 ft (Boring 376)
to about 15 ft (Boring 372). The consistency of the clay ranges
from stiff to hard. The groundwater level at piezometer P2, which
is located just west of this area, was at about at El. 365 in
March 1977.

To permit us to make recommendations concerning the foundations
of the coal stacker, reclaim tunnels and conveyor stations, we

would need the following information:

1. Borings at the locations of any structures where borings
have not yet been made, and additional borings along the
stacker. Split-spoon samples of the clay should be taken

at 3 ft intervals.

2. The size, design, and grade elevations for all structures.

3. The sensitivity of each structure to total and differential
settlement.
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