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1.0

Objective

This Location Restrictions Evaluation Report has been prepared by Wood Environment & Infrastructure
Solutions, Inc. (Wood), on behalf of American Electric Power (AEP), to document the results of the location
restrictions evaluation conducted for the existing CCR Landfill at the Rockport Plant in Rockport, Indiana.
The Location Restrictions Evaluation was conducted to evaluate the landfill’s compliance with the coal
combustion residuals (CCR) Final Rule issued by the U.S. Environmental Protection Agency (USEPA) on 17
April 2015 and to make recommendations for any items found to be non-compliant. Regulations
pertaining to the location restrictions for CCR units are contained in the Code of Federal Regulations (CFR)
40 CFR 257.60 through 64. For an existing CCR landfill, only Section 257.64 of the CCR Rule applies
(location restriction pertaining to Unstable Areas).

2.0

Background Information

2.1

Facility Location and Description

The Rockport Power Plant is located in southwest Indiana (Figure 1) in Spencer County, on property
extending into three Townships: Ohio, Hammond and Grass. The plant is situated on the north bank of
the Ohio River, just northeast of the intersection of State Route (SR) 66, and United States (US) Highway
231. SR 66 runs along the river between the Town of Grandview (about 1.5 miles to the east) and the City
of Rockport (about 1 mile to the southwest), and US 231 runs south from Interstate 64 (about 20 miles
north of the plant), crossing the Ohio River into Kentucky via the William H. Natcher Bridge just southwest
of the Power Plant.
The site is owned and operated by Indiana-Michigan Power Company, a regional unit of AEP. The
property was developed in the late 1970s and early 1980s. The facility consists of two coal-fired 1,300megawatt (MW) power generating units. The first unit went into operation in December 1984, and the
second in December 1989. The facility has two existing CCR storage/disposal units consisting of the ash
landfill located north-northeast of the generating plant, and two adjacent bottom ash (BA) ponds located
just south of the generating plant at the north end of a wastewater pond complex. The general layout of
the property and the locations of the CCR units are shown on Figure 2.
The following description of CCR generation and handling processes at the Rockport Plant is summarized
from a letter sent by AEP to the Indiana Department of Environmental Management (IDEM) on 6 May
2009:
The plant burns about 9-10 million tons of coal per year. The coal, delivered by barge, is off-loaded to the
coal storage yard then transported by conveyor into one of the two generating units, where it is
pulverized to a powder then injected and burned. The heat produced in burning coal converts water to
steam used to drive the turbine generators which produce electricity. The burning of coal produces two
types of ash - fly ash and bottom ash. The Rockport Plant produces about 400,000 tons of fly ash and
140,000 tons of bottom ash per year.
Fly ash is the fine particulate matter entrained in the hot flue gases. To remove the fly ash prior to the
gases exiting through the plant stack, the flue gas is routed through an electrostatic precipitator (ESP),
where the ash particles adhere to electrically charged plates. Mechanical rappers knock the fly ash off the
plates down into a series of collection hoppers. From the hoppers, the fly ash is pneumatically conveyed
to a storage silo. From the silo, the ash is either loaded dry into closed trucks and shipped offsite for
various uses, or conditioned with a small quantity of water and hauled by truck to the onsite landfill for
disposal.
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Bottom ash (BA) includes the heavier coal ash particles that fall to the bottom of the steam generator and
are collected into refractory-lined hoppers. The hoppers are kept full of water to protect the lining and
break the fall of large pieces of hot slag which shatter upon contact with the relatively cool water. From
the hoppers, the BA-water mixture is routed to a crusher station where the ash is crushed to a size
suitable for pumping. The BA is then pumped to one of the BA ponds located in the wastewater pond
complex, where it precipitates out and can be reclaimed after the pond is drained.

2.2

Description of CCR Unit

2.2.1

General

The CCR unit referred to as the Ash Landfill, or Landfill, is located about 8,000 feet (1.5 miles) northeast of
the generating plant. Figure 3 shows the general layout of the landfill and the monitoring well locations,
using the U.S. Geological Survey (USGS) topographic quadrangle map of 1964 (photorevised 1982) as a
base. Figure 4 is a topographic map for the whole plant area.
In March 1984, AEP submitted an application to develop 606 acres in the northern portion of the property
for CCR disposal, including 460 acres for fly ash disposal (Storage Area 1) and 146 acres for bottom ash
disposal (Storage Area 2). The Indiana Environmental Management Board (precursor agency to IDEM)
issued a permit to construct in August 1985, and an operating permit (Facility Permit FP 74-2) in July 1987.
Because the bottom ash produced by the plant has been sold or used onsite for beneficial reuse purposes
since the plant started operation, the portion of the property reserved for bottom ash storage and/or
landfilling (Area 2) has never been used. The 1984 Permitted Boundary shown on the figures in this report
includes only Area 1, the 460-acre area reserved for fly ash disposal. That area is transected by a northsouth power line right-of-way (ROW). The area east of the ROW (Storage Area 1A) includes both closed
and currently active portions of the fly ash landfill. The area to the west of the ROW has not been used
for landfilling, but includes support facilities for the active landfill, including an office trailer, stockpile
areas, leachate storage ponds and a NPDES discharge structure.
The fly ash landfill is currently permitted by IDEM Office of Land Quality, Solid Waste Permits Section, as a
Restricted Waste Site (RWS) under Indiana Administrative Code (IAC) 329 Title 10 (Solid Waste Landfill
Disposal Facilities) Rule 9-4. A Restricted Waste Site may accept only one type, or related types, of waste.
The waste is classified according to the results of certain leaching tests for specific parameters specified in
the regulation. Classifications range from Type I (highest leachate concentrations) to Type IV (lowest
leachate concentrations), and the landfill requirements (including liner system and leachate handling
requirements) are determined according to the waste class. The active landfill is permitted as a Restricted
Waste Site Type I. The permit was most recently renewed on 10 February 2015 and expires on 11
February 2020. A copy of the permit is provided in Appendix A.

2.2.2

Surface Water and Leachate Control

As shown on the topographic maps in Figures 3 and 4, the original topography of the fly ash storage
area was relatively flat, with grade elevations between 390 and 395 feet above Mean Sea Level (MSL,
equivalent to the National Geodetic Vertical Datum of 1929, or NGVD29). Beyond the permitted
boundary, the original topographic relief rose gently to the north-northwest, and more steeply toward
hills to the northeast and northwest.
Stormwater from the landfill area is directed to perimeter drainage systems. The northeast, north and
northwest perimeter of the landfill site is drained by Shafer Drain, part of a former agricultural drainage
system that flows to Honey Creek southwest of the landfill. A perimeter ditch on the southeast landfill
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boundary also drains southwest to Honey Creek. Honey Creek flows southeast across the plant property
to the Ohio River.
Leachate from the landfill cells is collected in lined ponds located north and west of the active landfill
area. Prior to discharge, the leachate is transferred to the Leachate Treatment Pond (north of the West
Leachate Pond), where it is diluted with well water from supply well PW-7. The effluent from the Leachate
Treatment Pond is discharged and monitored under National Pollution Discharge Elimination System
(NPDES) Permit No. IN0051845 at Station 002.

2.2.3

Construction and Operational History

Construction on the original fly ash landfill, located in the northeast portion of the permitted area (Area 1),
was conducted between 1985 and 1987. In the early years of operation, much of the fly ash generated at
the plant was beneficially reused (primarily for Ready-Mix concrete production), and filling of the landfill
proceeded more slowly than anticipated at the time of permitting.
The original landfill cells were constructed on the east end of the permitted area, from north to south,
with final cover being placed over the cells in this area (showed as Closed Landfill on the figures in this
report) between 2000 and 2007. After 2007, expansion of the landfill continued into the southeast section
of the area shown as the Active Landfill on the figures.
The ash that was landfilled originally (in the late 1980s and early 1990s) was generated from combustion
of fuel high in western coal (relative to eastern coal) and was classified as Type II. This waste had very low
permeability, and (consistent with the permit) was placed in cells lined with 5 feet of clay soil (either native
in-situ soil or from borrow areas) having an average bulk permeability of 10-6 centimeters per second
(cm/sec) or less. No leachate collection system exists between the CCR and the liner in the original landfill
cells. Runoff from the cells was collected in a central pond west of the original landfill and within the
currently active landfill area and transferred from there to the leachate treatment pond for discharge via
NPDES Station 002. In 2014, the original leachate collection pond in the active landfill area was removed
and replaced with the perimeter leachate collection ponds (north and west).
Over a period of years after the mid-1990s, the chemistry of the fly ash changed due to changes in the
sources of coal used for combustion at the plant, as well as the introduction of new materials used for
emissions controls after 2007 (including sodium bicarbonate used for sulfur dioxide removal in a dry
sorbent system, and granular activated carbon used for mercury removal). The landfill was reclassified as
a Type I landfill through a permit modification approved by IDEM in August 2012. Under the modified
permit, new cells are lined with a composite liner consisting (from the bottom up) of: 2 feet of clay with a
bulk permeability of 10-7 cm/sec or less, a 30-mil PVC synthetic liner, and 2 feet of bottom ash containing
a piping network for leachate collection. In some cells, bottom ash (which is still classified as a Type II
waste) is also being placed below the composite liner to raise the subgrade level, to allow gravity drainage
of the leachate collection system to the collection ponds. Current landfill construction is proceeding
according to the design in the modified permit, Fly Ash Landfill Redesign Construction Drawings, Storage
Area 1A, RKP Permit #FP-74-2 prepared by Terracon and dated February 2012 (Terracon 2012).

2.2.4

Area/Volume

The total area inside the 1984 permit boundary for Area 1 is approximately 460 acres. The latest permit
renewal, issued on 15 February 2015, indicates the total permitted landfill area is 554 acres, including 408
acres in Area 1 and 146 acres in Area 2 (the area designated for bottom ash storage). The permitted
portions of Area 1 include Area 1A east of the power line ROW (approximately 175 acres), and Area 1B
west of the ROW (approximately 233 acres). Area 1A includes the closed landfill area (approximately 41
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acres) and the active landfill area (approximately 134 acres). Within the active landfill area, 110 acres have
been approved for conversion from a Type II to a Type I RWS.
Based on information provided by AEP, the total permitted volume of landfill space for Type I waste is
10,840,300 cubic yards (CY). The total estimated volume of fly ash disposed in the Type I RWS through 31
December 2015 was 324,523 CY, leaving 10,514,777 CY of capacity in Area 1A. Area 1B is expected to be
developed for landfilling as Area 1A approaches capacity.

2.3

Previous Investigations

Site investigations were performed on the Plant property in the late 1970s and early 1980s to support
design, construction and permitting in advance of plant start-up, which occurred in December 1984.
Specifically, for the landfill area, AEP prepared a Landfill Application Package (AEP 1984) containing the
methods and findings from a Site Investigation performed in 1983 by AEP Civil Engineering personnel of
the northern portion of the plant property, to support permitting of the two CCR stockpile and landfilling
areas. A location map and cross-sections as well as a bedrock topography map and a map showing the
locations of existing oil and gas wells from that document are provided in Appendix B.
In addition, numerous subsequent submittals related to the landfill have been made by AEP to IDEM.
These public records, including IDEM responses and notifications, are available for download from IDEM’s
online Virtual File Cabinet (VFC). They include additional borrow area investigation reports, landfill design
submittals, permit modifications, and semi-annual groundwater monitoring reports (GWMRs). While an
in-depth review of the totality of these records was beyond the scope of the current study, Wood has
consulted selected documents available through the VFC for information on the landfill history and
current permit status.

2.4

Hydrogeologic Setting

The following sections provide information on the hydrogeologic setting of the AEP Rockport Plant,
including climate, physiography and drainage, geology, hydraulic properties of the principal groundwater
flow zone, surface water and interactions between surface water and groundwater, and water users.

2.4.1

Climate and Water Budget

The area of Rockport has a continental climate regime. As described by Ray (1965), summers are long hot
and humid, and winters are damp and relatively mild, with brief periods of intense cold. Mean monthly
temperatures vary from 35 degrees Fahrenheit (ºF) in January to 79ºF in July.
The closest meteorological station with long-term data is Owensboro, Kentucky. Based on National
Climatic Data Center (NCDC) data for the period from 1971 through 2000, as reported by the Midwest
Regional Climate Center (MRCC, http://mrcc.isws.illinois.edu/), the normal annual precipitation in
Owensboro is 45.07 inches. Precipitation is well distributed throughout the year, on average, but can be
highly variable from month-to-month. Monthly normal precipitation varies from 2.67 inches in October to
4.66 inches in May. However, monthly extremes during the period from 1928 through 1990 ranged from
0.06 inches in October 1987 to 16.15 inches in March 1964.
Mean annual potential evapotranspiration in Owensboro is between 31 and 33 inches, according to
mapped data available from the Kentucky Climate Center (http://www.kyclimate.org /index.html). The
adjusted annual potential evaporation estimated in the Landfill Application Package (AEP 1984, Table 10),
based on climatic data from Tell City, was 32.22 inches per year. The mean monthly water balance
developed for the landfill resulted in the following breakdown (Table 11) for an estimated annual
precipitation of 44.27 Inches:
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Surface Runoff – 13.23 inches (30%);



Actual Evapotranspiration – 25.69 inches (58%);



Percolation (groundwater recharge) – 5.44 inches (12%).

2.4.2

Regional and Local Geologic Setting

Physiography and Drainage
The area of Rockport lies in the western Interior Low Plateau physiographic province of the United States,
in a subarea referred to as the Wabash Lowland. It is an area of broad alluviated valleys and dissected
uplands of rolling to hilly terrain with gentle slopes and moderate relief (Ray 1965). The topography in
the vicinity of the Rockport Plant is shown on the U.S. Geological Survey (USGS) topographic map
reproduced in Figure 4.
Drainage in the area is provided by the Ohio River, which is adjacent to the plant property on the
southeast, is over 2,000 feet wide in the vicinity of the plant, and flows to the southwest toward
Owensboro, Kentucky. The plant property slopes gently across a terraced surface from elevations greater
than 410 feet on its northern edge, where it is bordered by low hills and an upper terrace, to as low as 390
feet along the top of the bank of the Ohio River. Much of the property is drained by Honey Creek, which
flows south-southeast to the Ohio River and is incised down to an elevation of approximately 380 feet.
The power generation plant was developed on the portion of the property between US 231 on the west
and Honey Creek on the east. It is located on a watershed divide between Honey Creek and an unnamed
tributary offsite to the southwest.
The natural topography over most of the property (outside the channel of Honey Creek) prior to
development of the power plant consisted of a relatively flat terrace surface marked by east-west oriented
crests and swales. Multiple low-gradient drainage ditches crossed the area, connecting the two
watersheds (Honey Creek and the watershed to the west). Regrading for development of the power plant
and associated facilities (including construction of the wastewater pond complex) disrupted some of the
existing natural drainage as well as the man-made drainage that existed on the surface of the terrace and
is still depicted on the USGS topographic map in Figure 4.

Geology
The area of the site lies in the southern portion of a broad shallow downwarp structure referred to as the
Illinois Basin (also known as the Eastern Interior Basin) and is underlain by sedimentary bedrock of
Pennsylvanian age. The bedrock underlying the site and most of Spencer County is the Pennsylvanian age
Raccoon Group, consisting of sandstone and shale with minor amounts of mudstone, coal and limestone
(Grove 2006). The rock reported from onsite borings that extended through the unconsolidated
overburden into bedrock has been described primarily as shale. The boring for bedrock wells finished at
the MW-5 location (at the northeast landfill perimeter) encountered interbedded sandy claystone, sandy
shale, limestone, coal and claystone.
The bedrock surface beneath the overburden is uneven, and includes rounded hills, ridges and valleys
(draining southeast) representing the erosional surface that existed prior to filling of the valley with
glaciofluvial sediments.
The geology of the near-surface unconsolidated Quaternary sediments associated with the Ohio River
valley is depicted on the geology map in Figure 5 (which excludes the far east portion of the Plant
property) and described in detail by Ray (1965). These sediments range in thickness from about 20 feet
on northern sections of the property, to as much as 130 feet along the Ohio River west of the mouth of
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Honey Creek. They include windblown sediments (loess) up to 30 feet thick that mantle bedrock on the
northeast perimeter of the property, possibly merging with lacustrine deposits in the tributary valley at
the northwest corner of the property, and two series of Wisconsin age valley-train deposits (Tazewell and
Cary) under most of the property. The valley-train sediments that fill the broad river valley were
deposited by meltwater from retreating continental glaciers to the north and northeast, and were
subsequently reworked by modern drainage systems, including the Ohio River and the Honey Creek
drainage on the plant property.
Generally, the valley train deposits thicken and coarsen to the southeast, from the loess-mantled bedrock
hills along the valley wall, toward and beyond the course of the modern Ohio River. In the subsurface, the
valley train sediments typically coarsen downward, and can be classified generally into finer-grained
sediments near the surface (including silt, sandy silt, silty clay and clay), and coarser-grained sediments
(fine to coarse sand and some gravel) at depth.
Interpretive cross-sections of the subsurface were generated by AEP from data collected in the 1983 Site
Investigation of the landfill area, and have been included in Appendix B. In the report of the Site
Investigation included in the Landfill Application Package (AEP 1984), the unconsolidated sediments
encountered above bedrock were grouped into four units, described below in descending order:


Unit No. 1 – surficial silt and clay. This unit was found to be 2 to more than 15 feet thick. The upper
section is predominantly silty, sandy clay that is stiff, and of low to medium plasticity. Very finegrained sand and silt are stratified with the clay toward the bottom of the unit, suggesting a lacustrine
depositional environment where these finer-grained deposits are thickest.



Unit No.2 – well sorted sand. This unit, where present, was found to extend from the bottom of the
fine-grained surficial unit to elevations of 373-376 feet. It was found to consist of fine to mediumgrained, well-sorted subangular to subrounded quartz sand.



Unit No. 3 – poorly sorted sand. This lower sand unit, consisting of poorly sorted, very fine to very
coarse-grained sand, is the dominant unit between elevations of 373-376 feet and the underlying
bedrock, which is typically found at elevations of 290 to 300 feet under most of the property, and at
shallower depths in the north and northwest portions.



Unit No. 4 – sand and gravel. Unit No. 4, consisting of poorly sorted sand, gravel and gravelly sand,
was found to be gradational with Unit No. 3, and to occur as lenses within Unit No. 3. Gravel in this
unit is subangular to rounded, ranges in size from 3/8 to 1 inch in diameter, and commonly contains
coal particles.

3.0

Unstable Areas

3.1

Definition and Review of Local Conditions

Section 257.64 of the CCR Rule states that new or existing CCR landfill units must not be located in an
unstable area unless the owner or operator demonstrates that recognized and generally accepted good
engineering practice has been incorporated into the design of the CCR unit to ensure that the integrity of
the structural components of the CCR unit will not be disrupted. Unsuitable areas addressed in the CCR
Rule include: on-site or local soil conditions that may result in significant differential settling, on-site or
local geologic or geomorphologic features, and on-site or local human-made features or events that
could disrupt the integrity of the structural components of the CCR unit.
Based on historical subsurface investigations and lithologic logs from the landfill, the subsurface
conditions beneath the landfill consist of up to 15 feet of native silts and clays underlain by fine to coarse
glaciofluvial sands and gravel. The bedrock beneath the overburden deposits is primarily shale of
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Pennsylvanian age, the depth of which is variable across the site, generally ranging from approximately 60
feet to greater than 100 feet, with a bedrock high as shallow as 21 feet.
A permit modification submitted by AEP in 2009 for the currently active area of the landfill included a
settlement analysis that estimated the amount of subgrade settlement expected due to the weight of the
overlying landfill. The settlement calculations indicated a maximum settlement of less than 2 feet. AEP
personnel have indicated that no significant differential settlement has been observed at the landfill, and
no indications of settlement were identified during our site visit. It is our opinion that the soils underlying
the landfill will not exhibit compressibility that would result in significant long-term differential settlement,
or that would impact the structural integrity of the landfill.
Review of historical aerial photos and published geologic information indicates that the landfill was not
constructed over underlying geomorphologic features such as ground subsidence or naturally occurring
landslides, and the shale bedrock beneath the site is typically not susceptible to the formation of
sinkholes. Based on our review, no local geologic or geomorphologic features were identified that would
impact the integrity of the structural components of the landfill.
No on-site or local human-made features or events were identified during our review or site visit that
would impact the integrity of the structural components of the landfill.

3.2

Compliance

Based on the information reviewed during this study and observations made during a site visit conducted
on 30 July 2015, Wood finds no evidence indicating the existence of “unstable ground” conditions that
would disrupt the integrity of the structural components of the landfill. Therefore, it is our opinion the
landfill meets the requirements of 40 CFR §257.64.

4.0

PE Certification

By means of this certification, I certify that I have completed a review of the available documents
(discussed in this report) for the existing CCR landfill at the AEP, Rockport Generating Station located in
Rockport, Indiana and have found that it meets the requirements in 40 CFR §257.64.

Kathleen D. Regan
Printed name of Registered Professional Engineer

Signature
11400182
Registration No.
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