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EXECUTIVE SUMMARY

This History of Construction (Report) is prepared in accordance with the requirements
of the United States Environmental Protection Agency (USEPA) published Final Rule for
Hazardous and Solid Waste Management System - Disposal of Coal Combustion
Residual (CCR) from Electric Utilities (40 CFR Parts 257 and 261, also known as the CCR
Rule) published on April 17, 2015 and effective October 19, 2015.

This Report documents the construction history of each CCR unit at the Columbia Energy
Center in Pardeeville, Wisconsin in accordance with §257.73(c) of the CCR Rule. For
purposes of this Report, the term “CCR unit” refers to existing and inactive CCR surface

impoundments.

Primarily, this Report is focused on providing history of construction information for
each CCR surface impoundment to the extent feasible, provided that such information is

reasonably and readily available.
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1 INTRODUCTION

The owner/operator of the CCR units must provide a history of construction for the
existing and inactive CCR surface impoundments at the Columbia Energy Center (COL)
in Pardeeville, Wisconsin in accordance with §257.73(c)(1) of the CCR Rule. Hard Hat
Services, on behalf of Wisconsin Power and Light Company, has provided history of
construction information for the CCR surface impoundments to the extent feasible,

provided that such information is reasonably and readily available.

1.1 CCR Rule Applicability

The CCR Rule requires that an owner/operator of a CCR unit must provide a history of
construction for CCR surface impoundments with a height of 5 feet or more and a storage
volume of 20 acre-feet or more (§257.73(b)(1)); or for CCR surface impoundments with a

height of 20 feet or more (§257.73(b)(2)).

1.2 History of Construction Applicability

COL has one existing CCR surface impoundment and one inactive CCR surface
impoundment, which meet the requirements of §257.73(b)(1) and/or §257.73(b)(2),

identified as follows:

» Existing CCR surface impoundment: COL Primary Ash Pond
* Inactive CCR surface impoundment: COL Secondary Ash Pond
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2 FACILITY DESCRIPTION

The following sub-sections provide a general facility description.

2.1 Name and Address - §257.73(c)(1)(i)

Included below is the name and address of the owner/operator of the CCR units, name
of each CCR unit, and state identification numbers for each CCR Unit (if one has been

assigned by the state).

Owner/Operator Name and Address:

Wisconsin Power and Light Company (an Alliant Energy Company)
Columbia Energy Center

W8375 Murray Road

Pardeeville, WI 53954

The names of the CCR Units located at COL are identified as follows:
» Existing CCR surface impoundment: COL Primary Ash Pond
* Inactive CCR surface impoundment: COL Secondary Ash Pond

No state identification numbers have been assigned to the CCR units at COL.

2.2 General Facility History
COL is located southeast of the City of Portage on the eastern shore of the Wisconsin

River in Columbia County. Figure 1 provides both a topographic map and an aerial
photograph of the COL facility location, with the approximate property boundary of the
facility identified.

COL, who is jointly owned by three different entities which include the Wisconsin Power
and Light Company, Madison Gas and Electric, and Wisconsin Public Service
Corporation, initiated construction of the generating plant in 1971. At the time of initial
facility operations in 1975 COL was a fossil-fueled electric generating station that
consisted of one steam electric generating unit (Unit 1). The initial steam electric

generating unit at COL had a nameplate rating of 512 Megawatts (MW). At the time of
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initial operations Unit 1 burned Colstrip coal from Montana as its fuel source. The coal

was transported to the facility via rail car.

The original CCR surface impoundment at COL was constructed between 1972 and 1974.
The CCR surface impoundment was initially identified within historical documents as an
ash basin, as well as an ash pond. The CCR surface impoundment was located to the
north and northwest of the generating plant. As reported in an Ash Disposal Operation
Plan! dated April 1974, the surface area of the ash basin was approximately 70 acres with
an estimated storage capacity of 611 million gallons. Historical drawings that identify
the layout of the original CCR surface impoundment are provided in Appendix A, as well
as in Appendix F. Additional discussions on the construction of the ash basin are

provided in further detail throughout Section 3.

The CCR that was produced from the burning of coal in Unit 1 included bottom ash, fly
ash, and economizer ash. The bottom ash that was produced would fall into a water filled
hopper beneath the furnace of the generating unit. The bottom ash would then be
hydraulically conveyed (sluiced) to the ash basin via a steel pipe. The fly ash that was
produced was carried as particulate matter by the flue gases into the electrostatic
precipitator where it was electrostatically precipitated and collected. The fly ash was
then sluiced to the ash basin via a steel pipe. The fly ash that accumulated in the
economizer hopper, known as economizer ash, was also sluiced to the ash basin via a

steel pipe.

In addition to the hydraulically sluiced CCR, the ash basin was also a primary receiver of
process water flows, which included demineralizer regenerant, backwash and rinse
waters, and steam drum blowdown. The water that accumulated within the ash basin
was pumped to a small effluent settling basin located east of the generating plant (See
Appendix F). An effluent pump house was located in the southeast corner of the ash

basin. The effluent pump house was constructed at the same time as the ash basin. The

! Ash Disposal Operation — Revision 1, Columbia Generating Station, April 08, 1974
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water that was pumped to the small effluent basin would drain south towards a ditch
which drained southward along the eastern side of the facility’s cooling lake. The ditch
then drained towards the west along the south end of the cooling lake where it would

discharge into the backwaters of the Wisconsin River.

In 1975, COL initiated construction of a second steam electric generating unit (Unit 2).
Unit 2 initiated facility operations in 1978 and had a nameplate rating of 511 MW. At the
time of initial operations Unit 2 burned Amax coal from Wyoming as its fuel source. The
coal was transported to the facility via rail car. The CCR produced from Unit 2 was
similar to that of Unit 1, however, the fly ash produced by Unit 2 was electrostatically
precipitated, collected, and handled dry. The fly ash was pneumatically conveyed to a
storage silo located adjacent to the generating plant. The fly ash was then disposed of

on-site.

Modifications to the original CCR surface impoundment were performed in 1977 at the
same time Unit 2 was under construction. An earthen dike was constructed within the
ash basin which divided the original CCR surface impoundment into two separate CCR
surface impoundments. The CCR surface impoundment located south of the earthen
dike consisted of the primary fly ash settling basin. The CCR surface impoundment
located north of the earthen dike consisted of the secondary settling basin. Additional
discussions on the embankment modifications, as well as the handling of CCR at the time

of the modifications, are provided in further detail throughout Section 3.

As documented in a Primary Fly Ash Settling Pond Revised Abandonment Plan? dated
September 1981, additional modifications to the secondary settling basin were completed
due to a revised Wisconsin Pollutant Discharge Elimination System (WPDES)
requirement which necessitated the recirculation of 92% of the bottom ash sluice waters

from Unit 1 and 95% of the bottom ash sluice waters from Unit 2. To facilitate the

2 Revised Abandonment Plan Primary Fly Ash Settling Pond, Columbia Generating Station, September 15, 1981,
Warzyn Engineering and Service Company, Inc.
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recirculation of the bottom ash sluice waters an earthen dike was constructed within the
secondary settling basin. Along the north end of the earthen dike a recirculation pump
house was constructed (See Appendix F). As a result of the construction of the earthen
dike and recirculation pump house, approximately one half (eastern half) of the
secondary settling basin was eliminated. The western half of the secondary settling basin
(also identified as the bottom ash settling basin in historical documents) remained the
primary receiver of sluiced bottom ash and economizer ash. The eastern half of the
secondary settling basin became a primary receiver of effluent from the primary fly ash
settling basin on a continuous basis with intermittent contributions from the bottom ash

settling basin.

With the construction of Unit 2, the resulting storage life for the primary fly ash settling
basin, bottom ash settling basin, and secondary settling basin was significantly reduced.
In order to accommodate for the additional CCR that was to be produced from the
addition of Unit 2, COL began to actively pursue the licensing for a long-term CCR
disposal site which would be located east of the generating plant. Due to the time
required to receive approval for a licensed CCR disposal site, COL sought and received
approval from the Wisconsin Department of Natural Resources (WDNR) for the
construction of a 7.5 acre ash expansion area (See Appendix F). The ash expansion area,
which was located east of the primary fly ash settling basin and south of the secondary
settling basin, was constructed in 1978 and 1979. The ash expansion area was intended
to provide sufficient disposal volume for the dry fly ash produced from Unit 2 until the

long-term CCR disposal site was constructed.

In 1982, COL conducted modifications to the primary fly ash settling basin by extending
the height of the earthen embankments in order to increase the life of the CCR surface
impoundment. The ability to continue to sluice Unit 1 fly ash to the primary fly ash
settling basin allowed COL the time needed to construct a dry fly ash handling system
for Unit 1, as well as time to construct the long-term CCR disposal site for future disposal

of CCR at COL.
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As documented in construction observation reports dated January 19823 and July 19824,
the embankment modifications for the primary fly ash settling basin consisted of utilizing
general and granular fill material from a borrow source area located east of the generating
plant. The fill material was placed in lifts, compacted, and keyed into the existing earthen
embankments. Following placement of the general fill, an interior liner was constructed
along the upstream slopes of the extended embankments in order to provide an
impervious surface. The interior liner was constructed utilizing fly ash that was
compacted in place. Along with the embankment modifications, the bottom ash and
economizer ash sluice pipes were rerouted from the west side of the primary fly ash
settling basin to the east side. The economizer ash sluice pipe continued to discharge into
the west end of the bottom ash settling basin. The bottom ash sluice pipe discharge point
was also in the west end of the bottom ash settling basin, however, was relocated to the
area northeast of the earthen dike that separated the bottom ash settling basin from the
primary fly ash settling basin. The Unit 1 fly ash sluice pipe was also modified due to the
embankment extension. A series of structural support towers for the fly ash sluice pipe
were constructed from the generating plant to the primary fly ash settling basin. The fly
ash sluice pipe was elevated off the ground in order to discharge over the embankment
extension and into the primary fly ash settling basin. A concrete chute was constructed
along the upstream slope of the south embankment at the location of the sluiced CCR

discharge point in order to provide erosion protection.

Along with the embankment extension, effluent discharge pipes were installed at the
northeast corner of the primary fly ash settling basin. The effluent discharge pipe system
consisted of an adjustable inlet structure, two discharge pipes, and a riprapped area at
the discharge point. The inlet structure consisted of a concrete support base upon which

a half circle 60-inch diameter corrugated metal pipe (CMP) riser pipe, with vertical tracks

3 Construction Observation Report — Site Preparation — Primary Fly Ash Settling Pond Extension, Columbia
Generating Station, January 20, 1982, Warzyn Engineering and Service Company, Inc.

4 Addendum to Construction Observation Report — Site Preparation — Primary Fly Ash Settling Pond Extension,
Columbia Generating Station, July 21, 1982, Warzyn Engineering and Service Company, Inc.
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to install stop logs, was embedded. Two 24-inch diameter CMPs served as the discharge
pipes. The water from the primary fly ash settling basin flowed through the effluent

discharge pipe system and into the secondary settling basin.

In 1985, COL initiated closure of the primary fly ash settling basin. As documented in a
Construction Observation Report®> dated November 1987, fill material within the primary
fly ash settling basin consisted of sluiced fly ash, a crown layer comprised of a combined
mixture of bottom ash and fly ash placed to grades parallel to proposed final grades, and
a two foot thick fly ash cap layer. The top of the fly ash cap layer was approximately two
and a half feet below final grades. Final cover consisted of two feet of on-site sandy
material overlain with six inches of vegetative supporting topsoil material. With the
closure of the primary fly ash settling pond the hydraulic structure that discharged into
the secondary settling basin was abandoned. The top of the riser pipe was cut off to about
four feet below the top of the fly ash cap layer elevation at that location. The openings at
the outlets of the 24-inch diameter CMPs were plugged about half-way and the pipes
were filled with a slurry of fly ash and water mixture at a 1 to 1 ratio. The outlets were
then completely plugged and the pipes again filled with the fly ash and water mixture.
Dry fly ash was placed and compacted on top of the riser pipe until the proposed top of

fly ash grades were reached. The closure activities were completed in 1987.

From 1971 to 1998 the owner/operator of COL included the Wisconsin Power and Light
Company, Madison Gas and Electric, and Wisconsin Public Service. In 1998, a three-way
merger was completed between IES Industries, Interstate Power Company, and
Wisconsin Power and Light Company forming Interstate Energy Corporation. In 1999,

Interstate Energy Corporation changed its name to Alliant Energy Corporation.

As COL exists today, the generating plant consists of two steam electric generating units.

Sub-bituminous coal is the primary fuel for producing steam. The burning of coal at COL

5 Site Closure — Primary Fly Ash Settling Pond, Columbia Generating Station, November 1987, Warzyn
Engineering and Services Company, Inc.
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produces three types of CCR, which include bottom ash, fly ash, and economizer ash.
Current CCR operations at COL include bottom ash and economizer ash being sluiced to
the western half of the COL Primary Ash Pond (formerly identified as the bottom ash
settling basin). The two forms of CCR are dredged from the COL Primary Ash Pond on
a regular basis. The majority of bottom ash is beneficially reused while the economizer
ash is disposed of on-site in the active dry ash landfill located east of the generating plant.
The fly ash produced at COL is collected by the electrostatic precipitators and
pneumatically conveyed to the on-site fly ash storage silo. The fly ash produced is
transported off-site via over-the-road haul trucks for beneficial reuse. The eastern half of
the COL Primary Ash Pond is utilized for settling out the CCR prior to the water reaching
the recirculating pump house. The water within the CCR surface impoundment is
recirculated back to the generating plant for reuse and/ or treatment and disposal per the
facility’s WPDES permit. The COL Secondary Ash Pond is no longer a primary receiver
of CCR or process water flows. Presently, the COL Secondary Ash Pond acts as a storm
water detention pond with the only influent sources being precipitation and storm water
runoff from the surrounding area. The water within the COL Secondary Ash Pond either

exfiltrates into the ground or evaporates.
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3 HISTORY OF CONSTRUCTION - §257.73(c)(1)

This Report documents the history of construction information for each existing CCR
surface impoundment to the extent feasible, provided that such information is reasonably
and readily available. The following activities were completed in order to reasonably
collect and assemble the readily available history of construction information:

* File review at the local regulatory agency;

» Historical aerial photography review;

* Historical topography review;

* Onsite design drawing, specification, and report review;

* Electronic design drawing, specification, and report review; and

* Interview(s) with onsite personnel with historical knowledge of the existing CCR
surface impoundment.

3.1 COL Primary Ash Pond

The following subsections are intended to meet the requirements of the CCR Rule

§257.73(c)(1) for the COL Primary Ash Pond.

3.1.1 CCR Unit Location - §257.73(c)(1)(ii)
The COL Primary Ash Pond is located north of the generating plant, north of the closed

ash landfill (formerly identified as the primary fly ash settling basin in historical
documents), and west of the COL Secondary Ash Pond. The location of the COL Primary
Ash Pond, in reference to the surrounding topography, is identified on both a USGS 7 2
minute topographic quadrangle map and aerial photograph on Figure 1. The location of
the COL Primary Ash Pond, in reference to the immediate surroundings within the COL

property, is identified on Figure 2.

3.1.2 Statement of Purpose - §257.73(c)(1)(iii)
The COL Primary Ash Pond is the primary receiver of sluiced bottom ash and economizer

ash. The CCR is sluiced from the generating plant and discharges into the western half
of the COL Primary Ash Pond. The bottom ash discharges into the southeast corner of
the western half of the COL Primary Ash Pond. The economizer ash discharges into the
west side of the western half of the COL Primary Ash Pond. The majority of the CCR
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that is discharged into the COL Primary Ash Pond is removed during maintenance
dredging activities. The CCR that is dredged is stockpiled in the western half of the COL
Primary Ash Pond for dewatering. Once dewatered the CCR (bottom ash) is sent through
a sieve shaker machine to separate coarsely graded CCR from the finely graded CCR.
The CCR is then transported off-site for beneficial reuse. The economizer ash, as well as
bottom ash fines, are transported to the on-site active dry ash landfill east of the

generating plant.

In addition to sluiced CCR, the COL Primary Ash Pond is also the primary receiver of
process flows from the generating plant. Process flows include boiler/precipitator wash
water, plant floor drains, ash line freeze protection flows, bottom ash area sump water,
demineralizer area sump water, and air heater sump water. Additionally, the COL
Primary Ash Pond receives storm water runoff from the surrounding area, inclusive of

the closed ash landfill, located south of the CCR surface impoundment.

The process water flows, storm water runoff, and CCR sluice water that discharges into
the western half of the COL Primary Ash Pond flows to the east into the eastern half of
the COL Primary Ash Pond. The water within the eastern half of the COL Primary Ash
Pond is recirculated to the generating plant via effluent pumps located in the ash
recirculating pump house in the northeast corner of the CCR surface impoundment. The
recirculating pumps return the water to the generating plant for reuse and/or treatment

and disposal per the facility’s WPDES permit.

3.1.3 Physical Layout Information - §257.73(c)(1)(iv)
As identified in an Inflow Flood Control Plan® prepared for COL in accordance with

§257.82 of the CCR Rule, the COL Primary Ash Pond has a watershed of approximately
55 acres. The drainage area includes the closed ash landfill located to the south of the

COL Primary Ash Pond.

¢ Inflow Flood Control Plan, Columbia Energy Center, 2016, Hard Hat Environmental Services
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As discussed in an Annual Inspection Report” prepared for COL in accordance with
§257.83 of the CCR Rule, the COL Primary Ash Pond is incised along the west and south
sides of the CCR unit. The north embankment of the COL Primary Ash Pond has a height
of approximately 23 feet from the crest to the toe of the downstream slope of the
embankment at its greatest height. The east embankment of the COL Primary Ash Pond,
which separates the existing CCR surface impoundment from the COL Secondary Ash
Pond, has an embankment elevation of 801 feet. The interior storage depth of the COL
Primary Ash Pond is approximately 15 feet. The total volume of impounded CCR and
water within the COL Primary Ash Pond is approximately 330,000 cubic yards.

3.1.4 Foundation and Abutment Properties - §257.73(c)(1)(v)
As identified in a Primary Fly Ash Settling Pond Revised Abandonment Plan8 dated

September 1981, the COL Primary Ash Pond is located on glacial deposits surficially
mapped as terminal moraine by Alden (1918). Historical borings indicated that the site
is underlain by fine to medium sands with trace to some silt and clay, with trace to little
gravel (SP, SM). Occasional lenses of sandy silt (ML) and medium to coarse sand and
gravel with trace to some silt and clay (SW) have been encountered in other borings.
Sandstone bedrock occurs at 67 feet (elevation 741 feet, USGS Datum) below the ground
surface immediately southeast of the generating plant and at least 40 feet (elevation 761
feet) below the ground surface along the northern dike of the facility. The sandstone

bedrock is likely the Galesville formation of late Cambrian Age.

As identified in a Bottom Ash Pond Slope Stability and Hydraulic Analysis® dated
February 16, 2011, the native soils under the plant site and the ash ponds are glacial till

and are described as dense sand and gravel through most of the soil profile.

7 Annual Inspection Report, Columbia Energy Center, 2016, Hard Hat Environmental Services

8 Revised Abandonment Plan — Primary Fly Ash Settling Pond, Columbia Generating Station, September 1981,
Warzyn Engineering and Services Company, Inc.

? Bottom Ash Pond Slope Stability and Hydraulic Analysis, Columbia Energy Center, February 16, 2011, Aether
DBS
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As identified in a Safety Factor Assessment!? prepared for COL in accordance with
§257.73(e) of the CCR Rule, the soil below the foundation of the embankments is loose
fine sand from backwaters of the Wisconsin River underlain by very dense fine sand
deposited by glaciation. Borings taken in 1971 indicated that rock is located at

approximately 90 feet below the top of the embankments.

3.1.5 Historical Construction and Use - §257.73(c)(1)(vi)
At the time of initial facility operations an ash basin was constructed in an area located

to the north and northwest of the generating plant. The ash basin was constructed
between 1972 and 1974. As reported in an Ash Disposal Operation Plan!! dated April
1974, the surface area of the ash basin was approximately 70 acres with an estimated
storage capacity of 611 million gallons. A historical drawing that identifies the initial
layout of the ash basin is provided in Appendix A. Historical aerial photographs
(Appendix B) confirm the presence of the ash basin at the time of initial facility

operations.

The ash basin was contained by earth-filled embankments that were constructed with
side slopes that had a horizontal to vertical ratio of four to one. The top of the
embankments were constructed to an elevation of 805 feet. Specifications for dike and
grading work related to the construction of the ash basin embankments identified
requirements for subgrade preparation, type of borrow source fill material to be used,
compaction densities to be met, and compaction equipment to be used. The dike and

grading work specifications is provided in Appendix G.

Modifications to the original CCR surface impoundment were performed in 1977 at the
same time Unit 2 was under construction. An earthen dike was constructed within the
ash basin which divided the original CCR surface impoundment into two separate CCR

surface impoundments (See Appendix F). The CCR surface impoundment located south

10 Safety Factor Assessment, Columbia Energy Center, 2016, Hard Hat Environmental Services
' Ash Disposal Operation — Revision 1, Columbia Generating Station, April 08, 1974
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of the earthen dike consisted of the primary fly ash settling basin, which was
approximately 36 acres in size. The CCR surface impoundment located north of the
earthen dike consisted of the secondary settling basin. The CCR sluicing systems were
segregated after construction of the earthen dike. The bottom ash and economizer ash
were sluiced from the generating plant to the west end of the secondary settling basin.
The fly ash was sluiced from the generating plant to the southeast corner of the primary
fly ash settling basin. A weir was constructed in the northeast corner of the earthen dike
to allow for the discharge of water from the primary fly ash settling basin into the eastern

half of the secondary settling basin.

As documented in a Primary Fly Ash Settling Pond Revised Abandonment Plan'? dated
September 1981, additional modifications to the secondary settling basin were completed
due to a revised WPDES requirement which necessitated the recirculation of 92% of the
bottom ash sluice waters from Unit 1 and 95% of the bottom ash sluice waters from Unit
2. To facilitate the recirculation of the bottom ash sluice waters an earthen dike was
constructed within the secondary settling basin. Along the north end of the earthen dike
a recirculation pump house was constructed. As a result of the construction of the
earthen dike and recirculation pump house, approximately one half (eastern half) of the
secondary settling basin was eliminated. The western half of the secondary settling basin
(also identified as a bottom ash settling basin in historical documents) remained the
primary receiver of sluiced bottom ash and economizer ash. The eastern half of the
secondary settling basin became a primary receiver of effluent from the primary fly ash
settling basin on a continuous basis with intermittent contributions from the bottom ash

settling basin.

12 Revised Abandonment Plan Primary Fly Ash Settling Pond, Columbia Generating Station, September 15, 1981,
Warzyn Engineering and Service Company, Inc.
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As documented in construction observation reports dated January 198213 and July 198214,
the bottom ash and economizer ash sluice pipes were rerouted from the west side of the
primary fly ash settling basin to the east side. The economizer ash sluice pipe continued
to discharge into the west end of the CCR surface impoundment. The bottom ash sluice
pipe discharge point was also in the west end of the CCR surface impoundment,
however, was relocated to the area northeast of the earthen dike that separated the

bottom ash settling basin from the primary fly ash settling basin.

In-situ soil properties of the ash basin were identified in a Safety Factor Assessment!®
prepared for COL in accordance with 257.73(e) of the CCR Rule. As discussed in the
Safety Factor Assessment, soil borings were advanced at the site in 1971 and 1974
(Appendix D), as well as along the north embankment of the COL Primary Ash Pond in
2011 (Appendix E). The soil boring data observed the embankments of the COL Primary

Ash Pond to be constructed of dense sand.

Historical aerial photographs (Appendix B) and historical topographic maps (Appendix
C) identify the topographic changes to the COL Primary Ash Pond that have occurred

since the time of initial facility operations.

3.1.6 Structures, Appurtenances, and Operations- §257.73(c)(1)(vii)
Detailed dimensional drawings of the COL Primary Ash Pond that were reasonably and

readily available are identified below. The detailed dimensional drawings were obtained
from various designs, plans, and reports that were assembled during the historical

information review.

* Dike and Site Work Soil Borings (1971) - Drawings prepared by Sargent & Lundy

provides historical soil boring locations and soil boring logs that were completed

13 Construction Observation Report — Site Preparation — Primary Fly Ash Settling Pond Extension, Columbia
Generating Station, January 20, 1982, Warzyn Engineering and Service Company, Inc.

14 Addendum to Construction Observation Report — Site Preparation — Primary Fly Ash Settling Pond Extension,
Columbia Generating Station, July 21, 1982, Warzyn Engineering and Service Company, Inc.

15 Safety Factor Assessment, Columbia Energy Center, 2016, Hard Hat Environmental Services
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at COL prior to construction of the generating plant and CCR surface

impoundments (Appendix D).

* Ash Basin Proposed Layouts (1972) - Drawings prepared by Sargent & Lundy
provide various layouts of the ash basin that were proposed for COL. The
proposed layouts provide existing topographic information, proposed layout of
the ash basin embankments, as well as proposed sections of the embankment. The
layouts for the ash basin were provided for COL with only Unit 1, as well as COL
with both Unit 1 and Unit 2 (Appendix A).

* Proposed Ash Disposal Operation (1974) - Drawings from a proposed ash disposal

operation plan provide layouts of the proposed ash disposal area (Appendix F).

* Ash Basin Soil Boring (1974) - Drawing provides historical soil boring log that was
completed at COL in the area of the proposed ash basin (Appendix D).

* Ash Basin Sections and Details (1974, 1977) - Drawings prepared by Sargent &
Lundy provide sections and details of the ash basin effluent pump house, as well

as the ash basin re-circulation pump house (Appendix F).

* Primary Fly Ash Settling Basin Design (1981) - Drawings prepared by Warzyn
Engineering Inc. provide the design layout of the primary fly ash settling pond,
section details of the embankment increase and hydraulic structures, as well as the

proposed closure layout of the CCR surface impoundment (Appendix F).

* Primary Fly Ash Settling Basin As-Built (1982) - Drawings prepared by Warzyn
Engineering Inc. provide as-builts of the primary fly ash settling pond

embankment increase, including section details (Appendix F).

* Proposed Haul Road to Ash Disposal Facility (1985) - Drawing prepared by

Warzyn Engineering Inc. provides proposed layout of haul road to be constructed
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along the south end of the closed ash landfill. Haul road used to transport dry fly
ash to ash disposal facility located east of the generating plant (Appendix F).

Primary Fly Ash Settling Basin Closure As-Built (1987) - Drawings prepared by
Warzyn Engineering Inc. provide as-builts of the closure of the primary fly ash

settling pond, including section details (Appendix F).

Topographic Survey (1995) - Drawings provide topographic contours of the closed
ash landfill, COL Primary Ash Pond, and the COL Secondary Ash Pond
(Appendix F).

Site Water Table Plan (2003) - Drawing prepared by RMT provides groundwater

contours throughout the site (Appendix F).

Geoprobe Boring Location Map (2011) - Drawing prepared by Aether DBS
provides locations of the soil borings that were installed along the north
embankment of the COL Primary Ash Pond and Col Secondary Ash Pond, as well
as along the east embankment of the COL Secondary Ash Pond (Appendix E).

Aerial Survey (2014) - Drawing prepared by SCS Engineers provides topographic
contours of the site, including the closed ash landfill, CCR surface impoundments,

and active ash disposal facility (Appendix F).

3.1.7 Instrumentation - §257.73(c)(1)(viii)
Instrumentation used to support the operation of the COL Primary Ash Pond consists of

a submersible hydrostatic level transducer, as well as a visual staff gauge, for monitoring

water elevations. The instrumentation is located in the northeast corner of the COL

Primary Ash Pond.

3.1.8 Area-Capacity Curve - §257.73(c)(1)(ix)
An area-capacity curve identifies the relationship between the surface area of the existing

CCR surface impoundment and an elevation, which corresponds to an available storage
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capacity. After review of readily available historical documents there is no readily

available information regarding area-capacity curves for the COL Primary Ash Pond.

3.1.9 Spillway and Diversion Features - §257.73(c)(1)(x)
The COL Primary Ash Pond generally operates as a zero discharge pond. An 18-inch

diameter CMP is located immediately south of the recirculating pump house, along the
interior dike between the COL Primary Ash Pond and the COL Secondary Ash Pond.
The hydraulic structure, along the inlet, consists of a manually operated gate valve which
is normally closed. In addition to the hydraulic structure, the recirculating pump house
can be used to divert the water within the COL Primary Ash Pond to the Cooling Pond

located south of the generating plant.

3.1.10 Construction Specifications, Surveillance, Maintenance, and Repair -
§257.73(c)(1)(xi)
COL implements a Site-Specific Inspection and Maintenance (I&M) Plan'®, in accordance

with an Alliant Energy 1&M Plan!”. The Site-Specific I&M Plan has been implemented at
COL in order to identify the factors which may affect the long-term stability of the
existing CCR surface impoundment. The Site-Specific &M Plan identifies existing
operation and maintenance activities, and identifies the inspection, monitoring,
maintenance, and recordkeeping requirements as outlined in the Alliant Energy 1&M

Plan in order to maintain the integrity of the existing CCR surface impoundment.

Visual inspections of the COL Primary Ash Pond are completed in accordance with
§257.83 of the CCR Rule. At intervals not exceeding seven days, the COL Primary Ash
Pond is visually inspected for any appearances of structural weakness or other conditions
which are disrupting or have the potential to disrupt the operation or safety of the
existing CCR surface impoundment. In addition to seven-day and instrumentation
inspections, COL conducts event-related inspections which may include inspections

following storm events, seismic events, major maintenance activities, as well as other

16 Inspection and Maintenance (I&M) Plan, Columbia Energy Center, October 2015, Version 2.0-Revision 1.0
17 Inspection and Maintenance (1&M) Plan, Alliant Energy, September 2015, Version 2.0-Revision 0.0
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unusual events. Annual inspections are conducted by a qualified PE who is familiar with
the requirements of the CCR Rule, the Alliant Energy 1&M Plan, the COL Site-Specific
I&M Plan, and other facility specific information pertaining to the existing CCR surface

impoundment.

Maintenance activities that are completed at COL may include routine maintenance,
event-related maintenance, and long-term maintenance. Routine maintenance activities
may include management of vegetation (or other forms of slope protection), tree and
sapling removal, reseeding of disturbed vegetated areas, removal of debris from
collection and diversion channels, and repair of eroded areas. Event-related maintenance
activities may include maintenance after unusual events such as heavy rainfall, periods
of very high winds, or seismic activity. Maintenance may include repair of eroded areas
or removal of damaged vegetation. Long-term maintenance activities are identified as
part of the ongoing inspection program, through the annual inspections, or through other

engineering evaluations and may include larger remediation activities.

3.1.11 Structural Instability Records - §257.73(c)(1)(xii)
After review of readily available historical documents there are no known records of

structural instability associated with the COL Primary Ash Pond that were identified.

3.2 COL Secondary Ash Pond

The following subsections are intended to meet the requirements of the CCR Rule

§257.73(c)(1) for the COL Secondary Ash Pond.

3.2.1 CCR Unit Location - §257.73(c)(1)(ii)
The COL Secondary Ash Pond is located north of the generating plant and east of the

COL Primary Ash Pond. The location of the COL Secondary Ash Pond, in reference to
the surrounding topography, is identified on both a USGS 7 %2 minute topographic
quadrangle map and aerial photograph on Figure 1. The location of the COL Secondary
Ash Pond, in reference to the immediate surroundings within the COL property, is
identified on Figure 2.
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3.2.2 Statement of Purpose - §257.73(c)(1)(iii)
Presently, the COL Secondary Ash Pond acts as a storm water detention pond with the

only influent sources being precipitation and storm water runoff from the surrounding
area. The COL Secondary Ash Pond generally operates as a zero liquid discharge pond
as the water within the COL Secondary Ash Pond either exfiltrates into the ground or

evaporates.

3.2.3 Physical Layout Information - §257.73(c)(1)(iv)
As identified in an Inflow Flood Control Plan'® prepared for COL in accordance with

§257.82 of the CCR Rule, the COL Secondary Ash Pond has a watershed of approximately

37 acres.

As discussed in an Annual Inspection Report!? prepared for COL in accordance with
§257.83 of the CCR Rule, the COL Secondary Ash Pond is incised along the south and
east sides of the CCR unit. The north embankment of the COL Secondary Ash Pond has
a height of approximately 23 feet from the crest to the toe of the downstream slope of the

embankment at its greatest height.

The west embankment of the COL Secondary Ash Pond, which separates the existing
CCR surface impoundment from the COL Primary Ash Pond, has an embankment
elevation of 801 feet. The interior storage depth of the COL Secondary Ash Pond is
approximately 12 feet. The total volume of impounded CCR and water within the COL
Primary Ash Pond is approximately 185,000 cubic yards.

3.2.4 Foundation and Abutment Properties - §257.73(c)(1)(v)
As identified in a Primary Fly Ash Settling Pond Revised Abandonment Plan?® dated

September 1981, the COL Secondary Ash Pond (formerly identified as the ash basin and
secondary settling basin in historical documents) is located on glacial deposits surficially

mapped as terminal moraine by Alden (1918). Historical borings indicated that the site

18 Inflow Flood Control Plan, Columbia Energy Center, 2016, Hard Hat Environmental Services

19 Annual Inspection Report, Columbia Energy Center, 2016, Hard Hat Environmental Services

20 Revised Abandonment Plan — Primary Fly Ash Settling Pond, Columbia Generating Station, September 1981,
Warzyn Engineering and Services Company, Inc.
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is underlain by fine to medium sands with trace to some silt and clay, with trace to little
gravel (SP, SM). Occasional lenses of sandy silt (ML) and medium to coarse sand and
gravel with trace to some silt and clay (SW) have been encountered in other borings.
Sandstone bedrock occurs at 67 feet (elevation 741 feet, USGS Datum) below the ground
surface immediately southeast of the generating plant and at least 40 feet (elevation 761
feet) below the ground surface along the northern dike of the facility. The sandstone

bedrock is probably the Galesville formation of late Cambrian Age.

As identified in a Bottom Ash Pond Slope Stability and Hydraulic Analysis?! dated
February 16, 2011, the native soils under the plant site and the ash ponds are glacial till

and are described as dense sand and gravel through most of the soil profile.

As identified in a Safety Factor Assessment??> prepared for COL in accordance with
§257.73(e) of the CCR Rule, the soil below the foundation of the embankments is loose
fine sand from backwaters of the Wisconsin River underlain by very dense fine sand
deposited by glaciation. Borings taken in 1971 indicated that rock is located at

approximately 90 feet below the top of the embankments.

3.2.5 Historical Construction and Use - §257.73(c)(1)(vi)
At the time of initial facility operations an ash basin was constructed in an area located

to the north and northwest of the generating plant. The ash basin was constructed
between 1972 and 1974. As reported in an Ash Disposal Operation Plan dated April 1974,
the surface area of the ash basin was approximately 70 acres with an estimated storage
capacity of 611 million gallons. A historical drawing that identifies the initial layout of
the ash basin is provided in Appendix A. Historical aerial photographs (Appendix B)

confirm the presence of the ash basin at the time of initial facility operations.

21 Bottom Ash Pond Slope Stability and Hydraulic Analysis, Columbia Energy Center, February 16, 2011, Aether
DBS

22 Safety Factor Assessment, Columbia Energy Center, 2016, Hard Hat Environmental Services
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The ash basin was contained by earth-filled embankments that were constructed with
side slopes that had a horizontal to vertical ratio of four to one. The top of the
embankments were constructed to an elevation of 805 feet. Specifications for dike and
grading work related to the construction of the ash basin embankments identified
requirements for subgrade preparation, type of borrow source fill material to be used,
compaction densities to be met, and equipment to be used. The dike and grading work

specifications is provided in Appendix G.

Modifications to the original CCR surface impoundment were performed in 1977 at the
same time Unit 2 was under construction. An earthen dike was constructed within the
ash basin which divided the original CCR surface impoundment into two separate CCR
surface impoundments. The CCR surface impoundment located south of the earthen
dike consisted of the primary fly ash settling basin which was approximately 36 acres in
size. The CCR surface impoundment located north of the earthen dike consisted of the
secondary settling basin. The CCR sluicing systems were segregated after construction
of the earthen dike. The bottom ash and economizer ash were sluiced from the generating
plant to the west end of the secondary settling basin. The fly ash was sluiced from the
generating plant to the southeast corner of the primary fly ash settling basin. A weir was
constructed in the northeast corner of the earthen dike to allow for the discharge of water

from the primary fly ash settling basin into the eastern half of the secondary settling basin.

As documented in a Primary Fly Ash Settling Pond Revised Abandonment Plan?? dated
September 1981, additional modifications to the secondary settling basin were completed
due to a revised WPDES requirement which necessitated the recirculation of 92% of the
bottom ash sluice waters from Unit 1 and 95% of the bottom ash sluice waters from Unit
2. To facilitate the recirculation of the bottom ash sluice waters an earthen dike was
constructed within the secondary settling basin. Along the north end of the earthen dike

a recirculation pump house was constructed. As a result of the construction of the

23
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earthen dike and recirculation pump house, approximately one half (eastern half) of the
secondary settling basin was eliminated. The western half of the secondary settling basin
(also identified as a bottom ash settling basin in historical documents) remained the
primary receiver of sluiced bottom ash and economizer ash. The eastern half of the
secondary settling basin became a primary receiver of effluent from the primary fly ash
settling basin on a continuous basis with intermittent contributions from the bottom ash

settling basin.

With the construction of Unit 2, the storage capacity of the primary fly ash settling basin,
bottom ash settling basin, and secondary settling basin were significantly reduced. In
order to accommodate the additional CCR that was to be produced from the addition of
Unit 2, COL began to actively pursue the licensing for a long-term CCR disposal site
which would be located east of the generating plant. Due to the time required to receive
approval for a licensed CCR disposal site, COL sought and received approval from the
WDNR for the construction of a 7.5 acre ash expansion area (See Appendix F). The ash
expansion area, which was located east of the primary fly ash settling basin and south of
the COL Secondary Ash Pond, was constructed in 1978 and 1979. The ash expansion area
was intended to provide sufficient disposal volume for the dry fly ash produced from

Unit 2 until the long-term CCR disposal site was constructed.

In 1982, COL conducted modifications to the primary fly ash settling basin by extending
the height of the earthen embankments in order to increase the life of the CCR surface
impoundment. The ability to continue to sluice Unit 1 fly ash to the primary fly ash
settling basin allowed COL the time needed to construct a dry fly ash handling system
for Unit 1, as well as time to construct the long-term CCR disposal site for future disposal
of CCR at COL. As documented in construction observation reports dated January 198224

and July 19822, effluent discharge pipes were installed at the northeast corner of the

24 Construction Observation Report — Site Preparation — Primary Fly Ash Settling Pond Extension, Columbia
Generating Station, January 20, 1982, Warzyn Engineering and Service Company, Inc.

25 Addendum to Construction Observation Report — Site Preparation — Primary Fly Ash Settling Pond Extension,
Columbia Generating Station, July 21, 1982, Warzyn Engineering and Service Company, Inc.
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primary fly ash settling basin. The effluent discharge pipe system consisted of an
adjustable inlet structure, two discharge pipes, and a riprapped area at the discharge
point. The inlet structure consisted of a concrete support base upon which a half circle
60-inch diameter CMP riser pipe, with vertical tracks to install stop logs, was embedded.
Two 24-inch diameter CMPs served as the discharge pipes. The water from the primary
fly ash settling basin flowed through the effluent discharge pipe system and into the

secondary settling basin.

In 1985, COL initiated closure of the primary fly ash settling basin. As documented in a
Construction Observation Report?® dated November 1987, the hydraulic structure that
discharged into the secondary settling basin was abandoned. The top of the riser pipe
was cut off to about four feet below the top of the fly ash cap layer elevation at that
location. The openings at the outlets of the 24-inch diameter CMPs were plugged about
half-way and the pipes were filled with a slurry of fly ash and water mixture (1:1
mixture). The outlets were then completely plugged and the pipes again filled with the
fly ash and water mixture. Dry fly ash was placed and compacted on top of the riser pipe
until the proposed top of fly ash grades were reached. The closure activities were

completed in 1987.

In-situ soil properties of the ash basin were identified in a Safety Factor Assessment
prepared for COL in accordance with 257.73(e) of the CCR Rule. As discussed in the
Safety Factor Assessment, soil borings were installed at the site in 1971 and 1974
(Appendix D), as well as along the north embankment of the COL Secondary Ash Pond
in 2011 (Appendix E). The soil boring data observed the embankments of the COL

Secondary Ash Pond to be constructed of dense sand.

26 Site Closure — Primary Fly Ash Settling Pond, Columbia Generating Station, November 1987, Warzyn
Engineering and Services Company, Inc.
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Historical aerial photographs (Appendix B) and historical topographic maps (Appendix
C) identify the topographic changes to the COL Secondary Ash Pond that have occurred

since the time of initial facility operations.

3.2.6 Structures, Appurtenances, and Operations- §257.73(c)(1)(vii)
Detailed dimensional drawings of the COL Secondary Ash Pond that were reasonably

and readily available are identified below. The detailed dimensional drawings were
obtained from various designs, plans, and reports that were assembled during the

historical information review.

» Dike and Site Work Soil Borings (1971) - Drawings prepared by Sargent & Lundy
provide historical soil boring locations and soil boring logs that were completed
at COL prior to construction of the generating plant and CCR surface

impoundments (Appendix D).

* Ash Basin Proposed Layouts (1972) - Drawings prepared by Sargent & Lundy
provide various layouts of the ash basin that were proposed for COL. The
proposed layouts provide existing topographic information, proposed layout of
the ash basin embankments, as well as proposed sections of the embankment. The
layouts for the ash basin were provided for COL with only Unit 1, as well as COL
with both Unit 1 and Unit 2 (Appendix A).

* Proposed Ash Disposal Operation (1974) - Drawings from a proposed ash disposal
operation plan provide layouts of the proposed ash disposal area (Appendix F).

* Ash Basin Soil Boring (1974) - Drawing provides historical soil boring log that was
completed at COL in the area of the proposed ash basin (Appendix D).

* Ash Basin Sections and Details (1974,1977) - Drawings prepared by Sargent &
Lundy provide sections and details of the ash basin effluent pump house, as well

as the ash basin re-circulation pump house (Appendix F).
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* Ash Expansion Area (1979) - Drawings prepared by General Engineering
Company, Inc. provide topographic contours of the ash expansion area located
north of the generating plant and south of the COL Secondary Ash Pond
(Appendix F).

* Ash Basin Effluent Settling Pond (1980) - Drawings prepared by Sargent & Lundy
provide layout and section details of the ash basin effluent settling pond located
east of the generating plant and south of the COL Secondary Ash Pond (Appendix
F).

* Primary Fly Ash Settling Basin Design (1981) - Drawings prepared by Warzyn
Engineering Inc. provide the design layout of the primary fly ash settling pond,
section details of the embankment increase and hydraulic structures, as well as the

proposed closure layout of the CCR surface impoundment (Appendix F).

* Primary Fly Ash Settling Basin As-Built (1982) - Drawings prepared by Warzyn
Engineering Inc. provide as-builts of the primary fly ash settling pond

embankment increase, including section details (Appendix F).

* Primary Fly Ash Settling Basin Closure As-Built (1987) - Drawings prepared by
Warzyn Engineering Inc. provide as-builts of the closure of the primary fly ash

settling pond, including section details (Appendix F).

* Topographic Survey (1995) - Drawings provide topographic contours of the closed
ash landfill, COL Primary Ash Pond, and the COL Secondary Ash Pond
(Appendix F).

» Site Water Table Plan (2003) - Drawing prepared by RMT provides groundwater
contours throughout the site (Appendix F).

* Geoprobe Boring Location Map (2011) - Drawing prepared by Aether DBS

provides locations of the soil borings that were installed along the north
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embankment of the COL Primary Ash Pond and Col Secondary Ash Pond, as well
as along the east embankment of the COL Secondary Ash Pond (Appendix E).

* Aerial Survey (2014) - Drawing prepared by SCS Engineers provides topographic
contours of the site, including the closed ash landfill, CCR surface impoundments,

and active ash disposal facility (Appendix F).

3.2.7 Instrumentation - §257.73(c)(1)(viii)
The COL Secondary Ash Pond does not have existing instrumentation that supports the

operation of the CCR unit. Additionally, review of readily available historical documents
has not identified any past instrumentation that was used to support the operation of the

COL Secondary Ash Pond.

3.2.8 Area-Capacity Curve - §257.73(c)(1)(ix)
An area-capacity curve identifies the relationship between the surface area of the existing

CCR surface impoundment and an elevation, which corresponds to an available storage
capacity. After review of readily available historical documents there is no readily

available information regarding area-capacity curves for the COL Secondary Ash Pond.

3.2.9 Spillway and Diversion Features - §257.73(c)(1)(x)
The COL Secondary Ash Pond generally operates as a zero discharge pond. An effluent

pump house is located in the southern end of the COL Secondary Ash Pond. The effluent
pump house was historically used to pump water within the COL Secondary Ash Pond

to the Polishing Pond located east of the generating plant.

3.2.10 Construction Specifications, Surveillance, Maintenance, and Repair -
§257.73(c)(1)(xi)
COL implements a Site-Specific Inspection and Maintenance (I&M) Plan?’, in accordance

with an Alliant Energy 1&M Plan?8. The Site-Specific I&M Plan has been implemented at
COL in order to identify the factors which may affect the long-term stability of the

existing CCR surface impoundment. The Site-Specific &M Plan identifies existing

%7 Inspection and Maintenance (I&M) Plan, Columbia Energy Center, October 2015, Version 2.0-Revision 1.0
28 Inspection and Maintenance (I&M) Plan, Alliant Energy, September 2015, Version 2.0-Revision 0.0
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operation and maintenance activities, and identifies the inspection, monitoring,
maintenance, and recordkeeping requirements as outlined in the Alliant Energy 1&M

Plan in order to maintain the integrity of the existing CCR surface impoundment.

Visual inspections of the COL Secondary Ash Pond are completed in accordance with
§257.83 of the CCR Rule. At intervals not exceeding seven days, the COL Secondary Ash
Pond is visually inspected for any appearances of structural weakness or other conditions
which are disrupting or have the potential to disrupt the operation or safety of the
existing CCR surface impoundment. In addition to seven-day inspections, COL conducts
event-related inspections which may include inspections following storm events, seismic
events, major maintenance activities, as well as other unusual events. Annual inspections
are conducted by a qualified PE who is familiar with the requirements of the CCR Rule,
the Alliant Energy 1&M Plan, the COL Site-Specific I1&M Plan, and other facility specific

information pertaining to the existing CCR surface impoundment.

Maintenance activities that are completed at COL may include routine maintenance,
event-related maintenance, and long-term maintenance. Routine maintenance activities
may include management of vegetation (or other forms of slope protection), tree and
sapling removal, reseeding of disturbed vegetated areas, removal of debris from
collection and diversion channels, and repair of eroded areas. Event-related maintenance
activities may include maintenance after unusual events such as heavy rainfall, periods
of very high winds, or seismic activity. Maintenance may include repair of eroded areas
or removal of damaged vegetation. Long-term maintenance activities are identified as
part of the ongoing inspection program, through the annual inspections, or through other

engineering evaluations and may include larger remediation activities.

3.2.11 Structural Instability Records - §257.73(c)(1)(xii)
After review of readily available historical documents there are no known records of

structural instability associated with the COL Secondary Ash Pond that were identified.
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4 CHANGES TO THE HISTORY OF CONSTRUCTION

If there is a significant change to any information compiled within the Report, the owner
or operator of the CCR unit must update the relevant information and place into the

facility’s operating record as required by §257.105(f)(g).
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