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VERIFIED DIRECT TESTIMONY OF DENNISH. FINK
ON BEHALF OF
INDIANAPOLISPOWER & LIGHT COMPANY

INTRODUCTION

Please state your name, employer, and business address.
Dennis H. Fink. CH2M HILL Engineers, Inc. (hereinafter “CH2M HILL”). 155 Grand

Avenue, Suite 800; Oakland, CA 94612.

Please describe CH2M HILL and its qualifications and experience with utility
environmental compliance studies.

CH2M HILL is a global full-service consulting, design, construction, and operations
firm. CH2M HILL has delivered all aspects of wastewater treatment solutions for the
Power Industry from study through construction, startup and operation. This includes
study through startup support on treatment plants that have been built in the past six years
to replace ash ponds, and treatment plants to treat flue gas desulfurization (“FGD”)
wastewater. This perspective allows our technologist to identify and evaluate compliance
options, and our cost estimators to provide our clients with needed cost accuracy and

precision through project definition and design.

What isyour position with CH2M HILL?

Senior Project Manager.

Please describe your dutiesasa Senior Project Manager for CH2M HILL.

IPL Witness Fink-1



10

11

12

13

14

15

16

17

18

19

20

21

22

A4.

Q5.

A5.

Q6.

AG.

Q7.

AT.

| lead teams in developing and evaluating alternatives for, and designing treatment

facilities needed to, achieve wastewater compliance requirements for our clients.

Please describe your dutiesfor CH2M HILL on the IPL NPDES compliance proj ect.
I am CH2M HILL’s project manager, and am therefore responsible for delivery of our
scope of work. In so doing, | led our team of CH2M HILL wastewater technologists,
which includes engineers, technical and permitting experts. | was lead author of the
NPDES Compliance Strategy Plan (“CSP”), which is provided with this testimony as

Attachment DHF-2.

Please summarize your education, professional background.

M.S., Engineering, University of California at Davis, 1993 and B.S., Engineering, Duke
University, 1991. | have worked professionaly at CH2M HILL from October 1993 to
2000, and 2001 until the present. | worked for NatureServe from 2000 to 2001 as a
project manager. NatureServe is a non-profit conservation organization focused on
providing scientific information. My experience has included extensive work for the
power industry. This experience began in the late 1990s with work for the Electric Power
Research Institute (“EPRI”’), American Electric Power (“AEP”), Duke and other utilities
characterizing current wastewater streams and building predictive models to understand
changes to wastewater caused by changes to a power plant. This work has continued
throughout my career. | am currently involved in a leadership role with three other

projects similar to our alternatives evaluation work for IPL.

Have you previoudly testified before the Indiana Utility Regulatory Commission?

No.

IPL Witness Fink -2
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What isthe purpose of your testimony in this proceeding?
My testimony discusses the CH2M HILL analysis that developed the recommended plan
to comply with the IPL sites’ National Pollutant Discharge Elimination System

(“NPDES”) permit program, including cost estimating.

Doesyour testimony include any attachments?

Yes. My testimony includes Attachment DHF-1, which is a copy of the CH2M HILL-
authored NPDES CSP. My testimony also includes Attachment DHF-2, which is a copy
of the CH2M HILL-authored memorandum to IPL describing the cost implications of

closing or refueling units at the Petersburg Generating Station.

Wer e these attachments prepared or assembled by you or under your direction and
supervision?

Yes.

How istheremainder of your testimony organized?

The remainder of my testimony is organized as follows:

. Environmental regulations

[1l.  Study approach

IV.  Discussion of compliance aternatives

V. Study results by station

VI.  Description of how the proposed compliance project allows IPL to comply with
the NPDES requirements and position for future regul ations

VIl. Estimated cost of compliance

ENVIRONMENTAL REGULATIONS

What environmental regulations arerelevant to your analysis?
The regulatory driver isthe NPDES permits issued under Section 402 of the Clean Water

Act. IPL Witness Oliger discusses the NPDES requirements.

IPL Witness Fink -3
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Please describethe |PL NPDES per mits.

As further discussed by IPL Witness Oliger, renewed NPDES permits were issued to
Petersburg, Eagle Valley, and Harding Street Generating Stations in 2012. The permits
include limits on several parameters associated with the stations’ Ouitfalls (an outfall is
the discharge point of a wastewater stream into a body of water). Of primary concern
because they require changes to wastewater management to ensure reliable compliance,
are Petersburg Outfalls 001 and 007, and Harding Street Outfall 006. The IPL NPDES
permits became effective on October 1, 2012. These permits contain technology based
effluent limits (“TBELS”) and new water quality based effluent limits (“WQBELS”) for
both Harding Street and Petersburg Generating Stations and non-numeric Stormwater
effluent limits for al three IPL Generating Stations. The compliance date for the new
non-numeric Stormwater and total residua chlorine (“TRC”) (Petersburg only) effluent

limitsis October 1, 2013.

The permits initially set WQBEL compliance date as October 1, 2015. Per Agreed
Orders, issued on April 29, 2013, the new metal WQBELs compliance date for the
Petersburg and Harding Street Generating Stations is September 29, 2017. This schedule
modification was granted by IDEM after IPL requested the extension based on IPL input
and CH2M HILL experience with the time needed to select, permit, procure, construct
and startup a wastewater treatment system of the magnitude and complexity needed to

meet the limits.

What arethe discharge limitsin the NPDES per mits?
The discharge limits in the NPDES permits are based on water quality of the receiving

waterbody. Prior to the issuance of the current NPDES permits, IPL was required to
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monitor and report discharge parameters including but not limited to mercury, selenium,
boron, and sulfate. During the permit renewal process, the Indiana Department of
Environmental Management (“IDEM”) reviewed the discharge monitoring reports’
effluent (discharged water) data and determined that discharges from the generating
stations have the reasonable potential to cause, or contribute to, an exceedance (termed
“reasonable potential to exceed” or “RPE”) above the allowable concentration of the
State’s water quality standards including State narrative criteria for water quality. As a
result of the RPE analysis, the IDEM established WQBELs to ensure compliance with the
State’s water quality standards. IDEM’s RPE analysis process utilized procedures
established under the Clean Water Act and subsequently incorporated into Indiana
environmental rules. Both the Harding Street and Petersburg Generating Stations
discharge to creeks with zero or near zero low-flow conditions; therefore, water quality
limits are very low. The current wastewater discharge from Harding Street’s Outfall 006
and Petersburg’s Outfall 001 have been measured at levels of parameters that exceed
these permit WQBELs which go into effect in 2017. Therefore treatment of the

wastewater streams flowing to these outfalsis required.

What | PL facilities are subject to NPDES compliance?

All sites with a point source discharge of a regulated pollutant are subject to NPDES
compliance. The sites evaluated in this study were IPL’s Harding Street, Petersburg, and
Eagle Valley Generating Stations. An issued NPDES permit may need to be modified if
any of the actions included in 327 IAC 5-2-16, 5-2-8(10)(F), and/or 327 IAC 2-1.3 are
triggered. For example, if Harding Street is refueled to be gas-fired it would materialy

change that station’s wastewater, and the permit would need to be modified.
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Do other regulations require a change in IPL’s water and wastewater management?
In addition to the current NPDES permit limits, anticipated regulatory drivers were
considered in the context of choosing a NPDES compliance strategy that would be
adaptable to future regulations. These regulations include but are not limited to: changes
to the NPDES permit limits, update to the industry’s Effluent Limitation Guidelines
(“ELGS”) under the Clean Water Act, and the Coal Combustion Residuals (“CCR”) Rule.
Other regulations are anticipated and these matters are discussed in IPL Witness Oliger’s

testimony.

Arethe NPDES permit limits subject to changein the future?

Yes. The current NPDES permits include several parameters that IPL must monitor
(sample and analyze the concentration) and report to IDEM based on the current
facilities’ wastewater streams. IDEM typically includes reporting requirements to
determine if these parameters should have limits in future permits. In the Harding Street
Generating Station permit, the ash pond discharge (Outfall 006) has such “monitor and
report” requirements on: aluminum, ammonia, arsenic, boron, cadmium, chlorides,
chromium, lead, manganese, mercury, nickel, phosphorus, selenium, sulfate, total
dissolved solids (“TDS”), and zinc. In the Petersburg Generating Station permit, the ash
pond discharge (Outfall 001) has such “monitor and report” requirements on: ammonia,
arsenic, boron, biochemica oxygen demand (“BOD”), cadmium, chlorides, cyanide,
fluoride, lead, manganese, mercury, nickel, phosphorus, selenium, sulfate, and TDS.
Boron is notable because it has no commercially proven treatment method that would
achieve future potential limits at the two generating stations. In addition, Indiana is

required through federal regulation under the Clean Water Act and incorporated into

IPL Witness Fink -6
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subsequent state regulation, to review water quality criteria on a periodic basisin order to
verify that existing water quality criteria protect the designated use(s) (numeric and
narrative) of awaterbody. If IDEM determines a criteria value is not sufficient to ensure
adequate protection of a corresponding waterbody, such criteria may be revised which

may result in revised WQBELSs.

STUDY APPROACH

What was CH2M HILL’s assignment in this case?
CH2M HILL performed a study that evaluated and recommended a plan to comply with
the sites” NPDES permit requirements. The study, titled the NPDES CSP, is included

with my testimony as Petitioner’s Attachment DHF-1.

Please describethe CH2M HILL NPDES CSP in Attachment DHF-1.
This plan documents the selected compliance strategy for each of the three generating

stations, and the evaluation method used to reach that selection.

Please describe the process CH2M HILL used to evaluate the various control
options and the costs and performance expectations associated with these water and
wastewater management technologies when applied to IPL’s facilities.

CH2M HILL worked with IPL in the evaluation and selection of the compliance strategy

using the following steps:

1. Set evaluation criteriaand goals.
2. Develop basis of design.
3. Evaluate compliance strategy alternatives, first by determining the best overall

approach, then screening down to afew alternatives, and then doing further
evaluation of this short list.

IPL Witness Fink -7
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This evaluation process requires significant site-specific considerations be evaluated.
IPL began the process to procure support for the evaluation in the spring of 2012. CH2M
HILL was selected to support IPL, and CH2M HILL’s evaluation began in September
2012. The evauation requires significant time (i.e., over one year) to: gather
information over the range of station operating conditions needed to set the basis of
design, evaluate proven and unproven control technologies to baance their costs and
risks of compliance, evaluate possible regulatory relief options with regulators (such as
relocating the stations’ outfalls to larger receiving bodies), and conduct treatability
testing. The treatability testing included biological treatment which takes several months
to test. The pilot test field work was conducted from June to November 2013, with

planning taking several months before that.

What evaluation criteria (Step #1) were used in your analysis to deter mine which
compliance approach to be used at IPL generating facilities to achieve NPDES
compliance?

The following evaluation criteria were used:
» Technical Feasibility
= Cost (capital, operating, and net present value)
= Risk of non-compliance with NPDES permit discharge limits
= Adaptability to obtain compliance with future requirements

= Risk of operations reliability problems in the treatment system or operational

impacts on power production

= Land requirements

IPL Witness Fink -8
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Why was adaptability an important evaluation criterion?

Adaptability is the ability of atreatment process to handle changes in plant operations or
future regulatory requirements with little or no modifications to equipment or
processes. An aternative that had low adaptability would have little ability to comply
with future changes and would need to be replaced by a new process, resulting in costs
for equipment that must be replaced with new treatment equipment. For instance,
installation of a FGD wastewater biological treatment system (such as would be done to
meet a selenium limit) would not be adaptable if a future limit requires removal of
chlorides, as chlorides are not well removed by biological treatment. If a new thermal
Zero Liquid Discharge (“ZLD) system were required to meet the chloride limit, the

biological treatment system would become obsolete.

What wer e the goals (Step #1) of the NPDES compliance evaluation and selection?

The goa was to determine a compliance plan with low risk of non-compliance with the
new NPDES requirements and with adaptability to other potential future requirements at
the lowest reasonable cost, including detailed plans for wastewater management, reuse,
and treatment. The project goals aso included recommending general timing associated
with control installations, taking into account upcoming additional wastewater

management requirements of pending regulations.

What isthe basis of design (Step #2)?
The basis of design consists of:

= Current wastewater management

=  Wastewater flows (measured in gallons per day)

IPL Witness Fink -9
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= Limitson pollutant concentration in the station’s wastewater discharges

= Projected water quality of regulated wastewater, including a determination of
which pollutants need treatment and are therefore considered compliance gaps in

current wastewater management.

This evaluation of flows and water quality was done starting from the stations’ current
wastewater, and then also included estimating the flows and water quality as the stations
implement currently ongoing environmental projects, such as changes to comply with the

Mercury and Air Toxics Standards (“MATS”).

How do the I PL generating stations currently manage wastewater ?

Most wastewater streams generated at the stations are managed in ponds. These
wastewater streams include FGD wastewater, ash transport water (water used to transport
coa ash from the power plant to ponds), cooling tower blowdown (blowdown is the
small wastewater stream that purges scaling (hardness) salts from the system that would
otherwise hamper operations), and numerous other plant wastewaters. The ponds provide
an area for particulate material to settle out, before water is discharged to a receiving
waterbody. Both Harding Street and Petersburg Generating Stations discharge to a small

creek, eachiscalled Lick Creek, athough they are different creeks.

How wer e wastewater flows estimated?

In developing the basis of design, CH2M HILL reviewed and used water flow and quality
composition data IPL had from prior work, as well as collected additional information
and wastewater samples to fill data gaps (missing information) in the pre-existing data.

This prior work included a water management study performed by General Electric in

IPL Witness Fink -10
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2011 for the Petersburg and Harding Street Generating Stations. The basis of design flow
rates are provided in Appendices B and C of the CH2M HILL NPDES CSP (Attachment

DHF-1).

What assumptions were used about IPL operating units in setting the basis of
design?

CH2M HILL made assumptions about the operation of the generating stations to guide
the development of the design basis. For Harding Street Generating Station, it was
assumed that Units 3 and 4 are retired and Units 5 and 6 will be taken off-line or
converted to natural gas before the 2017 compliance deadline of the NPDES permit. For
Petersburg Generating Station, it was assumed that operation of Units 1, 2, 3, and 4 will
continue unchanged. For Eagle Valley Generating Station, it was assumed that the oil
and coal-fired units will be retired prior to 2017. The new planned combined cycle gas
turbine (“CCGT”) station at Eagle Valey was not considered during this project because
CCGT operation was not addressed in the 2012 NPDES Permit Renewals. IDEM will
address any potential requirements related to the CCGT through a separate future

permitting action.

Did CH2M HILL also consider alternative oper ations scenarios?
Yes. We prepared a compliance strategy for a scenario in which Harding Street
Generating Station’s Unit 7 (in addition to the assumptions described above) was also

converted to natural gas.

What are the limits on pollutant concentration in the stations’ wastewater

discharges?
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The permit limits are summarized in Section 2.1 (Harding Street), Section 2.2

(Petersburg), and Section 2.3 (Eagle Valey) of the NPDES CSP (Attachment DHF-1).

How did CH2M HILL determine which pollutants would require management to
providefor reliable compliance with the NPDES permit limits?

In developing the basis of design, CH2M HILL used wastewater flow and quality
information IPL had from prior work, as well as collecting additional information and
wastewater samples to fill gaps in the pre-existing data. The basis of design projected
parameters requiring treatment. CH2M HILL reviewed the historical monitoring IPL has
done of its discharge to determine which pollutants would need to be managed to
consistently achieve compliance with the NPDES permit limits. Parameters that have
had concentrations higher than the permits’ limits in some samples were flagged as
needing management. Corresponding stages of the overall process is described in the

NPDES CSP Appendix B Table 3 and Appendix C Tables 3 and 4 (Attachment DHF-1).

What pollutants were projected to require management beyond current treatment
to provide for consistent compliance with the NPDES permit limits?

For Harding Street Generating Station Outfall 006, if the station continues to use coal
these pollutants are: cadmium, mercury, iron, and selenium. If Harding Street is refueled
to natural gas and the ash pond closed, these pollutants are total suspended solids (“TSS”)
and mercury. For Petersburg Generating Station Outfall 001 (ash pond), these pollutants
are: TSS, cadmium, copper, iron, lead, mercury, nickel, selenium, sulfate, zinc, and total
residual chlorine. For Petersburg Generating Station Outfall 007 (CCR runoff), these

pollutants are: TSS, boron, mercury, and sulfate. It should be noted that most of these
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drive the selection of treatment processes are summarized in Table DF-1 below.

TABLE DF-1. DISCHARGE LIMITS THAT DRIVE TREATMENT REQUIREMENTS

Parameter NPDES Permit Final Effluent Limit ELG on FGD Wastewater Treatment Required
Mercury Yes Yes Physical/chemical treatment
Cadmium Yes Yes Physical/chemical treatment
Selenium Yes Yes With IPL’s type of FGD systems;

biological treatment or eliminate
discharge
Boron Yes (For Petersburg Outfall 007 only. Not No Eliminate discharge

in current permits at Harding Street or
Petersburg Outfall 001, but IDEM
collecting data that may be used to set

limit.)
ELG effluent limitation guideline
FGD flue gas desulfurization
IDEM Indiana Department of Environmental Management

NPDES National Pollutant Discharge Elimination System

Q32. Inwhat form do these pollutantsexist in IPL wastewater ?

A32. Power plant wastewater contains pollutants that are present in solution and as particles.
Think of it as making coffee. The coffee grounds are particles. If you add sugar and
coffee grounds to hot water, you can remove the coffee grounds by passing the water
through a coffee filter. The sugar is dissolved and passes through the filter, but the
grounds are particles and are removed. If you put the mixture of water, grounds, and

sugar in a coffee cup, the grounds settle to the bottom and the sugar stays dissolved.

Similarly, pollutants in power plant wastewater can be present as dissolved or particles.
The particles can be settled out, like the coffee grounds in a coffee cup, or filtered out.
Dissolved pollutants can be removed if they are turned into particles, and then allowed to

settle out or filtered like the coffee grounds. Sugar can be removed from coffee if the
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water is boiled off, leaving the crystals of sugar and coffee. Treatment is all about
turning dissolved pollutants into particulate pollutants, and then removing the

particul ates.

What is the source of the pollutants projected by CH2M HILL to require
management in order to provide for consistent compliance with the NPDES per mit
[imits?

In coal-fired power plants, the pollutant sources are typically coal, air used in combusting
the coal, limestone, source water, and material contacted by precipitation runoff. Coal is
generally the largest of these sources for most pollutants. Coal’s trace compounds
separate out in the boiler into ash and air emissions (flue gas). Some of the trace
compounds in the flue gas are removed by FGD systems. The systems use a slurry of
pulverized limestone and water to react with the flue gas to remove sulfur dioxide (and
other acid gases), forming solid particles of calcium sulfate (gypsum, which is used in
manufacturing wall board). A portion of the system water must be removed or purged
(wasted) to control the buildup of chlorides (which are corrosive to metal such as in the

scrubber equipment), as well as fine solid materials formed in the systems.

Did IPL consider relocating their main discharge (Harding Street Outfall 006 and
Peter sburg Outfalls 001 and 007) from the small receiving water bodies to larger
water bodies as a means to potentially receive higher discharge limits and thereby
potentially requireless costly wastewater management changes?

Yes. Relocating discharges to the White River was evaluated for both the Harding Street
and Petersburg Generating Stations. The White River has a substantially higher flow rate

than the current receiving waterbodies (Lick Creek at each site), which may provide some
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relief from certain WQBELS, which are limits set based on the water quality in the water
body receiving the discharge. However, discharge relocation will not affect compliance
with technology-based limits (limits set based on how well existing technologies can
remove pollutants; these limits are set by the Steam Electric ELGS). The project team
evaluated the relocation of combined or individual wastewater streams to the White River
by calculating the projected quality of the effluent (or discharged water) and comparing

these values with the WQBELSs. | discuss the results of this evaluation below.

Please describe how a compliance strategy was determined for compliance with
Stormwater management requirements of the NPDES per mits.

IPL evaluated compliance with Stormwater monitoring and non-numeric effluent
standards associated with NPDES Permit Conditions I.D and I.E in Section D. The
evauation included existing Stormwater structural and non-structural controls including
Best Management Practices (“BMPs”), housekeeping measures related to exposure areas
which may be a source of pollutants, current site conditions including maintenance
records, inspections, training, and existing Stormwater Pollution Prevention Plans
(“SWPPP”). IPL determined a set of controls to be implemented, and discussed these
with CH2M HILL. CH2M HILL agreed with these planned controls. CH2M HILL then

incorporated these selected controls into the NPDES CSP.

DISCUSSION OF COMPLIANCE ALTERNATIVES

How was the overall approach selected (Step #3) for water management to comply
with NPDES limits?
CH2M HILL developed an overall approach by evaluating which waste streams should

be treated and which should be eliminated at the source. An example of source
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elimination is transporting fly ash pneumatically (with air) to a transfer station and truck
loading, rather than moving fly ash with water to ponds for final disposa. CH2M HILL
also evaluated what wastewater streams could be treated together, and which would be

best treated separately.

What streams wer e deter mined to be best treated separately?

Power plants produce three different types of wastewater streams: ash transport water,
FGD water, and Other Waters (consisting of various “low-volume wastewater,” “cooling
tower blowdown,” “coal-pile run-off”, Stormwater runoff, and “non-chemical metal
cleaning wastewater” streams). These three types of wastewater streams have
significantly different flows and characteristics, making it efficient to treat them
separately. In addition, the current drafts of upcoming power plant wastewater
regulations (the ELGs) contain proposed requirements that some waste streams be treated
separately and comply with limits before mixing with other types of waters. A treatment
system that is based on combined treatment is not adaptable to these expected upcoming
regulations. Therefore, it was determined that these three groups of wastewater streams

should be treated separately.

At Petersburg Generating Station, a fourth wastewater group was considered — those
flows going to a separate regulated wastewater outfall (007) that also has strict metals
limits. The wastewaters going to this outfall are precipitation runoff (rain water) that has
contacted process materials (such as a storage pile of solids produced in the scrubber).
This wastewater has different characteristics (flow and pollutants) from the other three
groups. And the waters going into Outfall 007 are generated in an area several hundred

feet away from the station.

IPL Witness Fink -16



[ —

N

10

11

12

13
14

15
16

17

18

19

20

21

22

23

Q38.

A38.

Q39.

A39.

Please summarize the technologies evaluated for NPDES compliance.

The technologies evaluated included: pond treatment, enhanced pond treatment, tank-
based physical (including Closed-loop Bottom Ash sluicing using remote drag chain
dewatering systems) or physical/chemical treatment, dry fly ash handling, passive
biological treatment (downstream of pond or physical/chemica treatment), tank-based
biological treatment (downstream of pond or physical/chemical treatment), zero valent
iron (“ZV17), thermal ZLD, and ZLD by reuse. Additional description of each of these

technologiesis provided below.

Please describe treatment by pond.
This compliance option means that IPL would continue to treat wastewater in ponds asis
currently done. The concept of treatment by pond, in which solids settle out in apond, is

illustrated in Figure 1.

FIGURE 1
Pond Treatment

/

Discharge from Plant 9 A4
— Discharge or Reuse
Pond

Q40.

A40.

Please describe treatment by enhanced pond.

This compliance option means that IPL would treat wastewater in ponds, but would add a
chemical feed system and mix tanks to convert some soluble (dissolved) or small
particulate metals into larger solids that will be removed in the ponds. A liner may be
required if the enhanced pond is installed over existing ponds. The concept of this

treatment mechanism isillustrated in Figure 2.
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FIGURE 2
Enhanced Pond Treatment

Organosulfide

Ferric Chloride
Lime
Polymer
EE—
Wastewater \ l < / )
— Discharge or
Mix Tank Mix Tank 2
\/_\Enhanced Pond Reuse
®: J @ J — /

Blower Blower

Q41. Pleasedescribetreatment by tank-based physical or physical/chemical treatment.

A41. This compliance option would require construction of a treatment plant with physical
liquid/solid separation such as in a clarifier (alarge tank that provides an area for solids
to settle out of the water). The process may aso include a filter for additional solids
removal. The solids removed are subsequently dewatered (squeezed in a filter press to
remove some of the water) so the solids can be disposed of as a solid waste. The process
may include chemical feed systems and mix tanks to help the removal of dissolved
pollutants by converting them to solids. The concept of this treatment mechanism is

illustrated in Figure 3.

FIGURE 3
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A42.

Q43.

A43.

Please describedry fly ash handling.
Dry fly ash handling eliminates discharge of fly ash transport water through use of

vacuum and/or pressure dry fly ash transport systems.

Please describe treatment by passive biological treatment (downstream of pond or
physical/chemical treatment).

Treatment by passive biological treatment means construct a system that consists of
lined, in-ground basins. Water first flows through physical/chemical treatment (shown
above in Figure 3) to remove most solids and some metals. These lined, in-ground basins
are termed biological reactors. The reactors are filled with organic material (such as
wood chips or composted hay). The systems may also use a supplemental liquid carbon
source feed system, if needed. Bacterial processes in the reactors are used to convert
selenate (a form of selenium present in soluble form and typicaly not removed by
physical or physical/chemical processes) to a solid which can be removed. The system
may aso help treat other pollutants. The concept of this treatment mechanism is

illustrated in Figure 4.

FIGURE 4
Passive Biological Treatment
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Q44. Please describe tank-based biological treatment (downstream of pond or

Ad4.

Q45.

A45.

physical/chemical treatment).

Tank-based biological treatment means the system includes a treatment plant with
chemical feed system (for carbon source for bacteria growth) and tank-based bioreactor
with similar bacterial process as described in the passive biological system above. Water
first flows through physical/chemical treatment (shown in Figure 3) to remove most
solids and some metals. The biological treatment system would generate a solid waste
containing the removed selenium and biological growth (from the bacterial process);
these solids would be dewatered using the same equipment as the physical/chemical
system. The system may aso help treat other pollutants. The concept of this treatment

mechanism isillustrated in Figure 5.

FIGURE 5
Tank-based Biological Treatment
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Please describetreatment by Zero Valent Iron (“ZV17).
Treatment by ZVI means construct a treatment plant with chemical mix tanks, clarifiers,
dewatering (filter press). ZVI reacts with trace pollutants, including selenite and

selenate, to form particul ates that are then removed from the water. Bench-scale testing
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was done by a ZVI vendor with IPL’s FGD water. Results were not favorable because
nitrate was converted to ammonia in the chemical reaction at levels that would most
likely be non-compliant with discharge limits on ammonia and/or toxicity. In addition,
the technology is in the process of being tested on a limited pilot-scale basis. The

concept of thistreatment mechanism isillustrated in Figure 6.

FIGURE 6
Zero Valent Iron Treatment
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Q46. Pleasedescribetreatment by thermal ZLD.

A46. ZLD uses eectric power and/or steam to digtill off water. Two levels of ZLD systems

were evaluated: an evaporator that produces a brine (which can be disposed of by using
it for wetting fly ash), and an evaporator plus a crystallizer, which further reduces the
evaporator brine to asalt cake. This option would likely require first softening the water
(adding lime to remove magnesium and sulfate, which results in reducing the volume of

evaporator brine and protecting the evaporator from magnesium hydroxide scale which
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could hinder the operation of the evaporator, leading to frequent downtime for

maintenance). The concept of this treatment mechanism isillustrated in Figure 7.

FIGURE 7
Zero Liquid Discharge by Thermal Treatment
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Q47. Pleasedescribe ZL D of FGD water using a recycle approach.

A47. Thethermal ZLD option was refined during the project to include recycling a portion of

the FGD water, which lowered the cost of this option. The flow of FGD system
blowdown (blowdown is the small wastewater stream that purges scaling (hardness) salts
from the system that would otherwise hamper operations) at both the Harding Street [if
firing coal] and Petersburg Generating Stations is driven by fine solids content, rather
than chlorides (which is often the driver for setting blowdown flow, to help prevent
equipment corrosion). A “ZLD with Recycle” approach was developed in which
blowdown is split into two streams. a portion of the FGD wastewater is treated by
physical/chemical treatment (clarifier) and then recycled to the FGD system. A smaller
portion of FGD wastewater is treated with softening and evaporation, producing two

liquid streams: 1) evaporator distillate, which can be reused in the power plant, and 2)
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evaporator brine, which can be mixed with fly ash and transported offsite for disposal.

The concept of this treatment mechanism isillustrated in Figure 8.

FIGURE 8
Zero Liquid Discharge by Thermal Treatment with Recycle
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Q48. PleasedescribeZLD by reuse.

A48. A discharge can be eliminated if the wastewater is reused in the plant to supplement or
replace awater source. Thisis more suitable for high-quality / low-salt wastewater (such
as bottom ash transport water or some “Other Water” streams). Streams with higher salt
content or abrasive material are not as good for reuse because they can cause equipment

damage.
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Q49.

A49.

Q50.

AS50.

What other wastewater management options wer e evaluated for the runoff streams
flowing to Peter sburg Generating Station Outfall 007?

Options evauated for compliance strategy at Petersburg Generating Station Outfall 007
were to address the main wastewater flows to this outfall. These waste streams were 1)
runoff from rainfall on the pile of waste solids from the Unit 3 scrubber mixed with fly
ash, 2) wash water from washing truck tires that have worked around the area where the
ash and scrubber solids are mixed, 3) runoff from rainfal on the Petersburg landfill that
contains some contaminants from contacting the current landfill cover material, and 4)
runoff from an outdoor storage pile of gypsum (the solid material produced in the Units

1, 2, and 4 FGD systems, which consists mostly of calcium sulfate).

The management options evaluated included: 1) source elimination (this would be a
building over the Unit 3 scrubber solids and ash pile to eliminate pile runoff and
associated wheel wash from trucks working around this pile; for the landfill, this would
mean covering the current cover material with clay-type soil and/or a plastic membrane);
2) reuse the water as makeup water to the FGD system; 3) treat the water with FGD

water; or 4) treat the water in a new treatment system and dischargeit.

STUDY RESULTS BY STATION

A. HARDING STREET STATION

What were results of the evaluation of relocating the discharge to the White River
for the Harding Street Generating Station?
Our evauation showed that relocation would not result in effluent limit increases

sufficient to reduce the cost of the required treatment systems. This is true with or
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Q51.

Ab5l.

without refueling of Unit 7. In particular, using the White River for discharging treated
wastewater offers only a small increase to discharge limits for key pollutants (e.g.,
selenium) compared to the Lick Creek limits. Hence treatment of selenium and other
pollutants would still be required. Therefore, discharge relocation is not feasible for
purposes of overall compliance, nor doesit provide significant reduction of risk or overall

cost of compliance.

What isthe recommended compliance plan for Harding Street Generating Station if
Unit 7 isnot refueled?

The recommended compliance plan includes:

Wastewater. The system includes:

a. A wastewater collection system of sumps, pumps, and pipes to transfer wastewaters
from their point of generation to the treatment facilities including onsite Stormwater
detention ponds.

b. FGD wastewater treatment in a “ZLD with recycle” system.

c. Treatment of bottom ash sluice water in existing ponds, enhanced by a chemical
addition and aeration systems.

d. Sea trough water (which carries small amounts of bottom ash) would continue to
flow to the Unit 7 waste sump, and from there, along with other Unit 7 waste sump;
waters, be pumped to the Other Water treatment system.

e. Elimination of fly ash transport water by converting to dry fly ash handling.

f. Treatment of “Other Water” streams with tank-based physical/chemical treatment
(mixed tanks and clarifiers).

0. Replacement of source water treatment’s current demineralizer ion exchange beds
and reverse osmosis (RO) system with a new reverse osmosis system with mixed-bed
polishing and self-neutralization. This will reduce the risk of non-compliance due to
residuals from the water treatment process.

Stormwater. The proposed compliance plan includes the following modifications:

a. Street sweeper purchase and use (such as to clean up fly ash off ground in loading
area)

b. Reconnection or redesign of the Unit 7 bypass stack drain

c. Truck wheel wash

d. Unit 7 precipitator area dust control
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Q52.

A52.

Q53.

AS53.

e. Paving and drainage improvements
f. Canopy for outdoor dumpster storage area

The selected approach is described further in the CH2M HILL NPDES CSP, Section 8

(Attachment DHF-1).

Why was this compliance strategy recommended for Harding Street Generating
Station if Unit 7 isnot refueled?

The recommended compliance strategy selected is considered the best choice because
these changes represent a low risk of non-compliance at the lowest reasonable cost, and

can be adapted to other potentia future environmental regulations.

What did CH2M HILL recommend for the compliance alternative in which
Harding Street Unit 7 isalso converted to natural gas?

If Harding Street is refueled to use natural gas rather than coal, the current internal
wastewater streams related to ash and the FGD will be eliminated because a natural gas-
fired unit would not produce ash that must be managed nor would it use a FGD system.
There will still be some wastewater streams, such as cooling tower blowdown that will
need to be treated. The recommended wastewater compliance approach if Unit 7 is

refueled to natural gasincludes:

Wastewater. The system includes:

a. A wastewater collection system of sumps, pumps, and pipes to transfer wastewaters
from their point of generation to the treatment facilities including onsite Stormwater
detention ponds.

b. Treatment of “Other Water” streams with tank-based physical/chemical treatment
(mixed tanks and clarifiers).

Stormwater. The proposed compliance plan if Unit 7 isrefueled to natural gasincludes

the following modifications:
a. Reconnection or redesign of the Unit 7 bypass stack drain
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Q54.

A54.

Q55.

A55.

b. Paving and drainage improvements
c. Canopy for outdoor dumpster storage area

B. PETERSBURG GENERATING STATION

What were results of the evaluation of relocating the discharge to the White River
for the Petersburg Generating Station?

Our evaluation showed that relocation would not result in effluent limit increases
sufficient to reduce the cost of the required treatment strategies. Even though a higher
concentration of contaminants could be discharged, these contaminants would need to be
treated and thus the overall costs of operation would not be reduced. There is uncertainty
associated with relocation of discharge to the White River because the new effluent limits
would not be known in a timely manner to ensure compliance. Additional risks
associated with this option are discussed in the CH2M HILL NPDES CSP, Appendix A

(Attachment DHF-1).

What istherecommended compliance plan for Peter sburg Generating Station?

The technologies to be used include:

Wastewater. The system includes:

a. A wastewater collection system of sumps, pumps, and pipes to transfer wastewater
from their point of generation to the treatment systems including onsite Stormwater
detention ponds.

b. FGD wastewater treatment in aZLD with recycle system.

c. Treatment of bottom ash sluice water in existing ponds, enhanced by chemical
addition and aeration systems.

d. Elimination of fly ash transport water by no longer using wet sluicing of fly ash asa
back-up to the existing dry fly ash handling system.

e. Treatment of “Other Water” streams with tank-based physical/chemical treatment
(mixed tanks and clarifiers).
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Compliance with permit limits for Outfall No. 007 will be accomplished using the
following source control measures:

a. Gypsum pile—abuilding will be constructed to cover this pile and prevent rainfall
from contacting the material. This BMP will also meet Stormwater non-numeric
requirements of the NPDES permit.

b. Materia pilewith Unit 3 scrubber solids and ash — abuilding will be constructed to
cover this pile and prevent rainfall from contacting the material. ThisBMP will also
meet Stormwater non-numeric requirements of the NPDES permit.

c. Wheel wash stream — this will be discontinued since covering the Unit 3 scrubber
solids and ash pile will help prevent the need for the wheel wash.

d. Landfill runoff — covering the current landfill cover material with material to prevent
pollutantsin the current landfill cover from entering Stormwater runoff.

These changes will also help ensure compliance with the NPDES permit’s Stormwater

requirements.

Stormwater. The proposed compliance plan includes the following modifications for the
facility, in addition to the runoff-related changes described above (buildings over Unit 3
scrubber solids and ash pile and gypsum pile, landfill cover):

Improve dust suppression — river water supply fill station for water truck.

b. Street sweeper purchase and use (such asto clean up fly ash off the ground in loading
area).

c. Add miscellaneous road paving and sediment control structures such as silt fencing,
straw bales, or erosion control matting.

These technologies are described further in the CH2M HILL NPDES CSP, Section 8

(Attachment DHF-1).

Q56. Why wasthiscompliance plan recommended for Petersburg Generating Station?
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Q57.

A57.

Q58.

A58.

The recommended compliance strategy selected is considered the best choice because
these changes represent a low risk of non-compliance at the lowest reasonable cost, and

can be adapted to other potential future environmental regulations.

C. EAGLE VALLEY GENERATING STATION

What is the recommended compliance plan for the Eagle Valley Generating
Station?

As described in an earlier answer, the wastewaters regulated by the Eagle Valley station’s
permit that are generated by the power plant processes (such as ash transport water) will
be eliminated by closing the station’s coal-fired units. Therefore, the strategy for
complying with the Eagle Valley NPDES permit is focused on the permit’s Stormwater
requirements. To ensure compliance with the NPDES Permit Conditions 1.D and I.E, IPL

has planned the following activities at the Eagle Valley Generating Station:

a. When fly ash is removed from ponds and placed in trucks for transport, minimize
fugitive emissions and ash spills: clean the areas where ash may be loaded in trucks
after each load or spill and do not load trucks when wind conditions are unfavorable.

b. Update inspection forms for consistency with the information required for the routine
inspections and comprehensive inspections.

D. HARDING STREET AND PETERSBURG STATIONS

Please describe the potential impact of using the recommended NPDES CSP on the
operation of IPL’s generating units.
The NPDES CSP will have limited impact on the operation of IPL generating stations.

Impacts will include:

The concentration of chloride in the FGD liquid will increase; however, this should not
impact operation. (This assumes that Harding Street Unit 7 is not refueled. If it is

refueled to gas there will not bea FGD.)
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Q50.

A59.

The source water treatment system used at the Harding Street Generating Station will be
modified, thus producing less wastewater to manage. (This assumes that Harding Street
Unit 7 is not refueled. If it is refueled the change to source water treatment will not be

needed for the compliance plan.)

At Petersburg and Harding Street Generating Stations, al fly ash will be managed with
pneumatic systems (in which ash is moved by air) rather than wet sluiced. (This assumes
that Harding Street Unit 7 is not refueled. If it is refueled to gas fly ash will not be

generated.)

The wastewater treatment systems represent additional operation and maintenance
responsibilities for the Harding Street and Petersburg Generating Stations above the
responsibilities of the current wastewater systems (ash ponds). This is true regardless of
whether Harding Street Unit 7 is refueled or not. If it is refueled to gas, the wastewater

treatment system will be smaller and less costly than if Unit 7 is not refuel ed.

DESCRIPTION OF HOW_ THE PROPOSED COMPLIANCE PROJECT
ALLOWS IPLL TO COMPLY WITH THE NPDES REQUIREMENTS AND
POSITION FOR FUTURE REGULATIONS

In summary, how will these proposed changesto wastewater management allow | PL
to comply with the NPDES requirements?

The elimination of wastewater from the FGD process and fly ash will significantly
decrease the amount of regulated pollutants (such as mercury and selenium) in the
stations’ discharge. The treatment of other streams (such as cooling tower blowdown)
and elimination of contamination source from others (such as covering the Petersburg

gypsum pile) will also reduce the amount of regulated parameters in the discharges. 1PL
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Q61.

A6l

will follow the NPDES permits’ monitoring requirements, which will help ensure that
compliance is being maintained. This monitoring approach is described in the

CH2M HILL NPDES CSP, Section 8.6.3 (Attachment DHF-1).

Please describe the impact of the selected NPDES compliance strategy on the
management of CCR in the I PL generating fleet.

Both the Harding Street and Petersburg Generating Stations currently send CCR materia,
including ash and FGD solids in FGD wastewater, to onsite surface impoundments or
ponds. The NPDES project will not affect the current bottom ash management approach
of wet dluicing bottom ash to onsite surface impoundments, from which most of the
bottom ash is recovered. The NPDES compliance strategy will eliminate sending fly ash
and FGD solids to the onsite surface impoundments. If Harding Street is refueled to
natura gas CCR materia will no longer be generated; however, the existing CCR

impoundments and associated CCR wastewaters will need to be managed.

Please describe the impact of the selected NPDES compliance strategy on
compliance with the anticipated effluent limitations guidelinesin the IPL generating
fleet.

The NPDES compliance strategies selected for the Harding Street Station (with or
without refueling) and Petersburg Generating Station appear to be adaptable with, and
supportive of, compliance with the anticipated ELG. This understanding is based on the

proposed ELG published in the Federal Register on June 7, 2013 in that:

The proposed EL G includes Best Available Technology (“BAT”) limits on FGD water in

some of the EPA’s “preferred options” for existing sources. The BAT limits would
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AG2.

require treating FGD water to low levels of mercury, selenium, arsenic, and nitrate/nitrite.
The NPDES strategy includes treating each station’s FGD wastewater by an evaporator
system. The evaporator will produce an effluent (evaporator distillate) that has a high
likelihood of complying with the ELG’s BAT limits on FGD water, thereby allowing this
water to be used elsewhere in the plant with minimal if any treatment. Further, if the
distillate does not meet the BAT limits, the distillate can be routed to be reused within the
FGD system, thereby making the FGD a ZLD system, which would result in the BAT
limits not applying to the FGD water. Note that if Harding Street is refueled to natural

gasit will not have a FGD wastewater stream.

The proposed ELG prohibits the discharge of fly ash transport water in all of the EPA’s
“preferred options” for existing sources. The proposed ELG prohibits the discharge of
bottom ash transport water in some of the EPA’s “preferred options” for existing sources.
If both Petersburg and Harding Street Stations continued to operate on coa, the NPDES
compliance plan would result in no discharge of fly ash transport water from the IPL
plants. Note that if Harding Street is refueled to natural gas as proposed, it will not

generate afly ash or bottom ash transport wastewater stream.

ESTIMATED COST OF COMPLIANCE

Did you provide estimated costs to IPL for wastewater management to achieve
NPDES compliance?
Yes. CH2M HILL provided capital, annua operating, and net present value cost

estimates.
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Q64.

A64.

Is CH2M HILL the Engineering Procurement and Construction (“EPC”)
contractor for the PL NPDES compliance project?
No. CH2M HILL is serving as the Owner’s Engineer (“OE”) for the IPL NPDES

compliance project. Inthisrole, CH2M HILL has reviewed the EPC contractor bids.

How wer e cost estimates developed during the evaluation of compliance options?

CH2M HILL developed costs based on values from a number of sources and site-specific
factors. Costs were developed primarily using treatment equipment vendor quotations
along with CH2M HILL cost estimating tools and experience on other similar projects.
Vendor quotations were either specific to this project (such as the ZLD evaporator
system) or based on cost curves of flow versus cost developed from vendor quotations.
While these cost estimates are based on consideration of a number of site-specific factors,
they are approximate. The project team screened technologies through a multi-stage
process, with more precise cost estimates prepared in later stages as the compliance
options were narrowed down. More detail on the selection process is provided in the

CH2M HILL NPDES CSP, Appendices B and C (Attachment DHF-1).

The cost estimates were prepared to assist in comparing alternate treatment systems, and
are based on information available at the time the estimates were prepared. The cost
estimate for the options that were screened out in the first screening stage were devel oped
using the methodology for a Class 5 estimate as defined by the Association for the
Advancement of Cost Engineering International (“AACEI”) 2011 guidance. Typically,
the accuracy range for a Class 5 estimate for the process industries is +100 percent/ -
50 percent. CH2M HILL developed the cost estimates for those options passing through

the first screening stage using the methodology for a Class 4 estimate as defined by
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AACEI, including equipment factored or parametric models. Typicaly, the accuracy
range for a Class 4 estimate for the process industries is +50 percent/ -30 percent. The
fina costs of the project and resulting feasibility will depend on actual labor and material
costs, competitive market conditions, actual site conditions, final project scope,
implementation schedule, continuity of personnel and engineering, and other variable
factors. CH2M HILL’s cost estimates for the selected compliance strategy are in Section
6.3 (Harding Street with refueling) and Section 8 (Harding Street without refueling, and

Petersburg) of the CH2M HILL NPDES CSP.

What was included in the cost estimates developed during the alternatives
evaluation?

Capital costs included equipment, installation, materials, and labor, construction costs,
indirect costs, and startup/commissioning costs. Capital costs presented in the
CH2M HILL NPDES CSP do not include: modifying roads to treatment system,
escalation if built for compliance later than 2017, initial set of shelf spares and spare
parts, pond closure/post-closure costs (separate project) for areas outside the footprint of
the Petersburg wastewater treatment system, fly ash conversion at Petersburg Generating
Station (separate project), ash landfill construction, Owner’s Costs (“OC”), construction
management, or allowance for funds used during construction (“AFUDC”). Operations
and maintenance (“O&M”) costs include operating labor, maintenance labor,
maintenance materials, treatment chemicals, waste disposal, and power consumption. 10-
year net present value (“NPV”) costs were also provided. The NPV costs combine

capital and O&M costs into a single value that represents the amount of money that one
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could put up at the beginning of the project to fund construction and operation of the

facility through the first ten years of its assumed useful life.

What were the cost estimates developed during the alternatives evaluation for the
recommended strategies?

As listed in the CH2M HILL NPDES CSP (Attachment DHF-1), the cost estimate,
inclusive of those items described above, were as shown in the table below. Estimating
contingency is used as a standard element within cost estimates at this early phase of a
project design. The CSP includes the estimate presented both with (Table ES-1) and
without (Tables 8-2 and 8-3) the contingency. For purposes of this testimony, the

contingency isincluded in costs.

Class 4 Cost Estimate*
Capital Cost for Capital First Year
EPC’s Scope** Costs O&M Costs | 10-yr NPV
Generating Station (SMM) (SMm™) (SMm™) (SMM)

Harding Street (without refueling) $138 $141 $5.3 $176
Harding Street (with refueling) $22.3 $23.0 S0.6 $27.0
Petersburg $164 $177 $10.2 $245
Eagle Valley None $0.03 $0.003 $0.04

*- Costs presented are considered to have accuracy range of +50 percent/ -30 percent

** - Most of the compliance system was in the EPC scope. Items in the total cost, but not in the EPC scope
included: Stormwater-related modifications at both sites, and at Petersburg rehabilitation of existing
thickener, covering landfill, covering outdoor gypsum pile, pond stability improvements of Ponds B and C,
ash pond closure planning and design, and dry fly ash handling system upgrades.

Did CH2M HILL review the EPC bidsfor thiswork?

Yes.

DoesCH2M HILL consider the EPC bid to bereasonable?
CH2M HILL believes that the winning EPC bid is reasonable. The EPC bid is higher

than CH2M HILL estimates of the EPC scope, but the bid is well within the +50/-30
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percent accuracy range of our estimates. It is typica for cost estimates to differ as
projects are more thoroughly defined, as was the case from when CH2M HILL conducted
the Class 4 estimate of the Compliance Strategy Plan to when the EPC firm bid the

project.

What estimates were developed for Petersburg Station with one or more of its four
units being closed or converted to natural gas?

CH2M HILL evaluated for IPL how the treatment system needed for NPDES compliance
would change if any one of the coal-fired units at the Petersburg Station were to be either
closed or converted to natural gas, or if both Units 1 and 2 were to be closed. This
resulted in nine scenarios. Four of the scenarios are for closing any one of the units
individually, one scenario is for closing both Units 1 and 2, and four scenarios are for
converting any one of the unitsto gas. Estimates of the cost savings from unit closure or
conversion were prepared. These are summarized in the table below. The cost savings
resulting from unit closure or conversion differ by unit primarily because of required
capacity differences for the ZLD system resulting from the way water can or cannot be
reused in each unit's FGD system. Eliminating Unit 2 would actually increase cost, as it
would affect the FGD recycle scheme leading to an increase in size of the wastewater
treatment evaporator system. This savings are shown in the table below, and explained

more fully in Attachment DHF-2.

Retire or Convert to Gas, Units: Capital Cost Savings (SMM)*
All units in service Base Case
Retire or convert Unit 1 9
Retire or convert Unit 2 -1
Retire or convert Unit 3 11
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Retire or convert Unit 4 9

Retire Units 1 and 2 19

*- Costs presented are considered to have accuracy range of +50 percent/ -30 percent.
Because these costs were calculated for comparing alternatives, the contingency was
included.

The cost savings were arelatively small percent of the total costs because the wastewater
system is a plant-wide system (i.e., one treatment system for all FGD wastewater), rather
a system for each unit (as would be the case in a project such as installing a bag house on

each unit to meet air emission regulations).

Are the compliance projects recommended by CH2M HILL necessary for IPL to
comply with the NPDES requirements imposed by EPA under the Clean Water
Act?

Yes.

Will the public convenience and necessity be served by the proposed environmental
compliance?

Yes.

Doesthis conclude your prefiled direct testimony?

Yes.
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AACEI
ACI
AO

BA
BAT
BMP
BPJ
BPT

CCR
CFR
Csp
CWA

DMR
S|

ELG
EPA
EPC
ERM

FA
FBR
FGD
FGMC

gpm
HAPs

IDEM
IPL
IUCS
IURC

M&R
MATS
MBBR

NCMC
NPDES

0&G
Oo&M

PSD

siC
SPCC
SWPPP

TBEL
TRC
TSS

\

Association for the Advancement of Cost Engineering International
activated carbon injection
Agreed Order

bottom ash

best available technology
best management practice
best professional judgment
best practicable technology

Coal Combustion Residuals
Code of Federal Regulations
Compliance Strategy Plan
Clean Water Act

discharge monitoring report
sorbent injection

Effluent Limitation Guidelines

U.S. Environmental Protection Agency
engineering, procurement and construction
Environmental Resources Management

fly ash

fluidized bed reactor
Flue Gas Desulfurization
flue gas mercury control

gallons per minute
hazardous air pollutants

Indiana Department of Environmental Management
Indianapolis Power & Light Company

Illinois University Conversion System

Indiana Utility Regulation Commission

monitor and report
Mercury and Air Toxics Standards
moving bed bioreactor

Non-chemical metal cleaning
National Pollutant Discharge Elimination System

oil and grease
operations and maintenance

Prevention of Significant Deterioration

Standard Industrial Classification
Spill Prevention, Control, and Countermeasures
Storm Water Pollution Prevention Plan

Technology-Based Effluent Limit
total residual chlorine
total dissolved solids
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USGS U.S. Geological Survey
WQBEL water quality based effluent limit
ZLD zero liquid discharge
ZVI zero valent iron
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Executive Summary

On August 28, 2012, the Indiana Department of Environmental Management (IDEM) issued National Pollutant
Discharge Elimination System (NPDES) permits to the IPL Petersburg, Harding Street, and Eagle Valley Generating
Stations. NPDES permits regulate and authorize specific industrial wastewater and stormwater discharges to the
waters of the United States under Section 402 of the Federal Water Pollution Control Act (also referred to as the
Clean Water Act or “CWA”). The IPL NPDES permits became effective on October 1, 2012. These permits contain
technology based effluent limits (TBELs) and new water quality based effluent limits (WQBELs) for both Harding
Street and Petersburg Generating Stations and non-numeric stormwater effluent limits for all three IPL Generating
Stations. The compliance date for the new non-numeric stormwater and total residual chlorine (TRC) (Petersburg
only) effluent limits is October 1, 2013. Per Agreed Orders, issued on April 29, 2013, the new metal WQBELs
compliance date for the Petersburg and Harding Street Generating Stations is September 29, 2017. Given the
potential significant cost implications for compliance with the final NPDES permits, an assessment of the
technologies, costs, and risks was developed in order for IPL to comply with this regulation in the specified
timeframe.

This Compliance Strategy Plan (CSP) is a comprehensive plan to ensure future compliance with NPDES permit limits as
set forth in Section 402 of the Clean Water Act (CWA), for the IPL Harding Street, Petersburg, and Eagle Valley
Generating Stations. The CSP considers potential costs and risks associated with NPDES compliance, pending
regulations, and operational changes. The potential risks include, but are not limited to, uncertainty of technologies
being considered (unproven technology), future federal and state regulations and limits, uncertainty of wastewater
impacts due to MATS, existing operational deficiencies (e.g. ash pond stability issues, pond retention time), and
limited data for some of the wastewater streams at each site.

The primary objectives of this CSP are to:

e Determine a preferred wastewater and stormwater compliance strategy plan with low risk of non-compliance
and adaptability to other potential future environmental regulations at the lowest reasonable cost, including
detailed plans for wastewater management, reuse, and treatment;

e Recommend a compliance monitoring strategy; and

e Recommend a schedule for the wastewater and stormwater compliance strategy plan components (i.e., the
treatment systems), taking into account upcoming additional wastewater management requirements of pending
regulation.

Recommended Compliance Strategy Plan

The current wastewater management approach at Petersburg and Harding Street Generating Stations is the co-
treatment of process wastewaters in ponds. The wastewater compliance team evaluated the most effective method
to treat the wastewaters including continued co-treatment of combined process wastewaters and the segregation of
wastewater streams. For both the Harding Street and Petersburg Generating Stations, the recommended compliance
strategy includes segregation of the process wastewaters into three wastewater groups for treatment: Flue Gas
Desulfurization (FGD) wastewater, ash transport water, and other wastewaters. The Other wastewater group
includes, but is not limited to, cooling tower blowdown, coal pile run-off, non-chemical metal cleaning wastewater,
and various low-volume wastewaters. The wastewater compliance team reviewed several different treatment
technologies, considered outfall relocation to the White River, and evaluated water recycling. The recommended
compliance strategy is shown in Table ES-1. Ancillary compliance strategy elements include: segregating wastewater
within the power block to allow the three-group approach, modifying Harding Street’s source water treatment to
reduce waste from regenerating the water treatment ion exchange system (regenerant waste), eliminating sources of
runoff contacting process areas at Petersburg, Petersburg ash pond stability remediation, and (at all three stations)
modifying stormwater management practices to meet permit requirements.

DRAFT COMPLIANCE STRATEGY PLAN ES-1
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TABLE ES-1
Recommended NPDES Compliance Strategy Plan Summary
Cost Without Contingency — see
Tables 8-2 and 8-3 for Estimated
Cost with Estimating Contingency
Capital First Year 10-yr
Fly Ash Costs? O&M Costs? NPV2
Station Units FGD Water Water Bottom Ash Water Other Water! Stormwater (SMM) (SMM) (SMM)
f—lard_mg Street Convert to natural gas prior to 2017. These streams will then no Trea'F with tanlf-based stormwater
if Units 5, 6, and 3 physical/chemical treatment and management | $20 $0.6 S24
| longer exist. .
7 Gas-Fired discharge. changes
3,4 Retired as assets in 2013
If converted to gas, can manage
56 Convert to natural gas prior to 2017. These streams will then no non-CCR wastewaters through tank-
! longer exist. based physical/chemical and/or
Harding Street direct discharge of cooling water Stormwater
if Unit 7 Coal- management
Fired ZLD with Recycle - Settle Convertto | Continue to treatin Treat with tank-based changes 5125 $5.3 5160
out solids and recycle full dry ponds, add a chemical | physical/chemical treatment and
7 portion to FGD. handling and aeration system, discharge.
Remaining water treat by (no back- address ash pond And: U7 waste sump - compliance
softening + evaporation, up wet stability deficiencies by water treatment upgrade to
reuse distillate, off-site sluicing) (Petersburg only) reduce amount of regeneration
disposal of brine with fly waste to sump
ash.
Treat with tank-based
physical/chemical treatment and Stormwater
Petersbur, 1-4 . t 158 10.2 225
ure discharge Runoff to Outfall 007: managemen ? ? ?
Ly changes
source elimination
Stormwater
Eagle Valley Retire units prior to 2017 management | $0.03 $0.003 $0.04
changes

! Compliance plan is for bottom ash tank overflow wastewater to flow to Other Water group. See Appendices B and C for more detail on this.
2 Note that these costs are considered Class 4 estimates. Note that most, but not all, of the Capital cost will be in one Engineer Procure Construct (EPC) contract per plant. Some costs (such
as dry fly ash handling, stormwater management, Harding Street water treatment upgrade affecting Unit 7 sump, Petersburg ash pond remediation, chemical feed/aeration systems, etc.) will
be done under separate contracts. Capital costs include equipment, installation, materials, and labor, construction costs, indirect costs, and startup/ commissioning costs. Capital costs do not
include: modifying roads to treatment system, escalation if built for compliance later than 2017, initial set of shelf spares and spare parts, pond closure/post-closure costs (separate project),
ash landfill construction, Owner’s Costs (costs to IPL for its employees’ work related to project), construction management, or allowance for funds used during construction (AFUDC). See also
Section 8 for more description of cost estimates.
Operations and maintenance (O&M) costs include operating labor, maintenance labor, maintenance materials, treatment chemicals, waste disposal, and power consumption.

ES-2
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TABLE ES-1

Recommended NPDES Compliance Strategy Plan Summary

3 The HSS natural gas NPDES compliance strategy was based on the assumption that legacy ash pond wastewater would be discharged prior to September 30, 2017 and therefore, additional
treatment would not be necessary. If it is determined that legacy ash pond wastewater cannot be discharged completely prior to the aforementioned date, treatment will need to be
evaluated as part of the ash pond system closure process.

4 Source elimination includes a building over the IUCS (lllinois University Conversion System) pile, a building over the outdoor gypsum pile, and an evaluation of whether covering the current
landfill poz-o-tec cover with a new cover layer will be required.

DRAFT COMPLIANCE STRATEGY PLAN ES-3



Indianapolis Power & Light Company
Cause No. 44540

Attachment DHF-1

Page 12 of 176



Indianapolis Power & Light Company
Cause No. 44540
Attachment DHF-1

Page 13 of 176
SECTION 1

Introduction

1.1 Introduction

Indianapolis Power & Light Company (IPL) operates coal-fired steam electric power plants at the Harding Street,
Petersburg, and Eagle Valley Generating Stations. Wastewater and stormwater discharges from these facilities are
regulated by Section 402 of the Federal Water Pollution Control Act (a.k.a. the Clean Water Act or “CWA”), the
Indiana Environment Code, and implementing regulations as found in Indiana Administrative Code (IAC) Title 327
(Water Pollution Control Division). IPL must comply with effluent limitations, monitoring requirements, and all other
provisions of National Pollutant Discharge Elimination System (NPDES) Permit Nos. INO0O04685, INO002887, and
IN0004693 issued to the Harding Street, the Petersburg, and the Eagle Valley Generating Stations, respectively.

This Compliance Strategy Plan (CSP) is a comprehensive plan to ensure compliance with National Pollutant Discharge
Elimination System (NPDES) permit limits, excluding thermal discharge limitations contained in NPDES Permit
Condition 1ll, as set forth in Section 402 of the CWA, for the IPL Harding Street, Petersburg, and Eagle Valley
Generating Stations. This CSP considers potential costs and risks associated with compliance, pending regulations,
and operational changes.

Renewed NPDES permits were issued for the IPL Generation facilities in August 2012, with an effective date of
October 1, 2012. These permits contain numeric limits for several pollutants in the facilities wastewater and non-
numeric limits for stormwater discharges, and report-only requirements on other parameters. The discharge limits
require changes to wastewater and stormwater management practices at each generating station in order to achieve
compliance with the NPDES permits. The new discharge limits of concern described in this CSP are primarily trace
contaminants in ash pond outfalls (Outfall No. 001 at the Petersburg Station and Outfall No. 006 at the Harding Street
Station) and stormwater runoff contacting Coal Combustion Residuals (Petersburg Outfall No. 007). These outfalls at
the Harding Street and Petersburg stations all discharge to small water bodies (Lick Creek). Both Harding Street and
Petersburg NPDES permits initially required compliance with new stringent water quality-based effluent limitations
(WQBEL) by October 1, 2015; however, the Indiana Department of Environmental Management (IDEM) issued
Agreed Orders on April 29, 2013, which extended the compliance date for WQBELs to September 29, 2017. The
effective date of the non-numeric stormwater limits for all IPL generation stations was October 1, 2013 with an
annual requirement to review both structural and non-structural controls to ensure compliance with such discharge
limits.

The considerations and potential risks include, but are not limited to, uncertainty of technologies being considered
(unproven technology), future federal and state regulations and limits, uncertainty of wastewater impacts due to
MATS, existing operational deficiencies (e.g. ash pond stability issues, pond retention time), and limited data for
some of the wastewater streams at each site.

The current wastewater management approach at both generating stations is the co-treatment of process
wastewaters in ponds. The wastewater compliance team evaluated the most effective method to treat the
wastewaters including continued co-treatment of combined process wastewater and the segregation of wastewater
streams. For both the Harding Street and Petersburg Generating Stations the recommended compliance strategy
plan is segregation of the process wastewaters into three wastewater groups including FGD wastewater, ash
transport water, and other wastewaters. The Other wastewater group includes, but is not limited to, cooling tower
blowdown, coal pile run-off, non-chemical metal cleaning wastewater, and various low-volume wastewaters. The
wastewater compliance team reviewed several different treatment technologies, considered outfall relocation to the
White River, and evaluated water recycling. Ancillary compliance strategy elements include segregating wastewater
within the power block to allow the three-group approach, modifying Harding Street water treatment to reduce
regenerant waste, and modifying stormwater management practices to meet permit requirements. It should be
noted that this compliance plan assumes Harding Street Unit 7 continues to be coal-fired. An alternative compliance
strategy plan is presented in Section 6.3 if Harding Street is converted to gas-fired.
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1.2 What is Gained from Implementing a Wastewater Treatment
Strategy

In performing cost-benefit analysis based on compliance with treatment limits established by IDEM, the treatment
benefit considered is the removal of pollutants from the receiving water body. The permit limits were set by IDEM
based on water quality monitoring data collected during IPL’s last permit cycle, which showed the discharge to be
above water quality-based effluent limits for pollutants of concern. The current permit lists several parameters with
“report only” requirements now, which could lead to future limits. In all treatment options considered, the pollutants
would be removed from IPL’s wastewater and disposed of as a solid waste. The large majority of pollutant mass
removed is selenium. The overall benefit approximated® by comparing current pollutant discharge with the new
discharge limits is 500 pounds of pollutants per year at Harding Street and 3,100 pounds of pollutants per year at
Petersburg.

Other positive outcomes as a result of implementation of an effective wastewater treatment strategy include:

e The facilities may continue to operate. (Compliance with NPDES permits is necessary for Harding Street, Eagle
Valley, and Petersburg to continue to operate.)

e |DEM'’s new antidegradation standard prohibits additional lowering of water quality if a waterbody is impaired.
The White River at both the Harding Street and Petersburg Generating Stations is impaired for mercury in fish
tissue. Because the MATS project will remove mercury from air emissions and capture that mercury as part of
the fly ash, it is possible that IDEM could prohibit the increased loading of mercury to the White River associated
with fly ash generated after the MATS controls are operational.

e Anticipation of future needs can economically mitigate future costs.

1.3 Project Objectives
The objectives of this CSP are to:

e Determine a preferred wastewater and stormwater compliance strategy plan with low risk of non-compliance
and adaptability to other potential future environmental regulations at the lowest reasonable cost, including
detailed plans for wastewater management, reuse, and treatment;

e Recommend a compliance monitoring strategy; and

e Recommend general timing associated with control installations, taking into account upcoming additional
wastewater management requirements of pending regulations.

1.4 Project Scope
The scope of work leading to this CSP included the following steps:

Reviewing existing wastewater compliance information, and identifying and filling any wastewater data gaps
associated with compliance with NPDES permit limits.

Evaluating existing wastewater management practices and identifying pollutants that would not be in compliance
with NPDES current and future permit limits.

Completing a screening evaluation of feasible and cost-effective wastewater management and treatment options
to achieve compliance with NPDES permit limits.

Evaluating risks beyond the current NPDES permit, including but not limited to proposed regulations.

Selecting the preferred compliance strategy, including wastewater management changes to be implemented
along with associated cost and timing, compliance monitoring, and permit modification applications (if needed).

1 This is an approximation because current discharge varies and because actual discharge would be lower than limit to provide a

safety factor for compliance.
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6. Incorporating the stormwater compliance strategy as recommended by Environmental Resources Management

(ERM) in final reports issued in December 2012 and February 2013. The stormwater compliance strategy
recommendations being implemented are summarized in Sections 2.1.2 and 2.2.2 of this CSP.

1.5 Project Team Design

The wastewater compliance team includes representatives from different functional areas across the company,
including IPL Environmental Policy, plant (Petersburg and Harding Street) leadership, Engineering, plant
Environmental, Fuel Supply, Legal, and Regulatory Affairs. A wastewater engineering and compliance consulting firm,
CH2M HILL Engineers Inc. (CH2M HILL), also provided technical expertise throughout the process by participating in
meetings, providing ongoing support, and developing this CSP containing compliance options with associated costs,
identification of regulatory compliance risks, and recommendation of a compliance strategy.

1.6 Document Organization
The remainder of this document is organized into the following sections:
e Project background including effluent limits in the current permit is included in Section 2.

e Adescription of the two stations including their current conditions, existing effluent control technologies, and
IPL's plans for future operation is included in Section 3.

e Section 4 reviews wastewater management alternatives.
e Section 5 reviews compliance strategy risks, such as potential future regulations.

e Section 6 (Harding Street) and Section 7 (Petersburg) present a review of the compliance options available at
each of the two plants.

e Section 8 summarizes the recommended compliance strategies.

Supporting information is provided in appendices. The appendices contain memorandums that provide supporting
information on Petersburg discharge relocation (Appendix A), the basis of design and the alternatives evaluation
(Appendices B and C), the Petersburg Outfall No. 007 basis of design and alternatives evaluation (Appendix D), and
the evaluation of bottom ash water options (Appendix E).
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SECTION 2

Project Background - Existing Discharge Permits

This section summarizes the requirements of the NPDES permits issued to IPL’s coal-fired stations. The Petersburg
and Harding Street permits contain new interim and final WQBELs limits, and contain TBELs (such as iron) with
compliance dates in 2012 and 2013. The NPDES permits require compliance with the new final WQBELs limits for the
regulated facility NPDES Outfalls no later than October 1, 2015, which was extended to September 29, 2017 in the
AOs for Case No. 2013-21497-W and Case No. 2013-21498-W. Interim limits apply until the final limits become
effective. The effective date of the non-numeric stormwater limits was October 1, 2013 for all IPL generation
stations, with an annual requirement to review both structural and non-structural controls to ensure compliance
with such discharge limits. NPDES permits regulate/authorize specific industrial wastewater and stormwater
discharges to the waters of the United States under Section 402 of the CWA.

2.1 Existing Effluent Limits - Harding Street Generating Station

NPDES Permit No. INO004685 issued to the Harding Street Generating Station on August 28, 2012, corrected on
September 28, 2012, and modified on May 8, 2013, contains new WQBELs and monitoring requirements for ash pond
effluent (Outfall No. 006). The permit also has monitoring requirements for a Flue Gas Desulfurization (FGD) water
internal monitoring point (Outfall No. 101), which is expected to be subject to new requirements based on the
pending Steam Electric Generating Station ELG Rule. Non-numeric stormwater limits are included for the first time in
the permit.

2.1.1 Outfall Discharge Limitations (NPDES Permit Condition 1.A)

NPDES Permit No. INO004685 contains new limits and/or monitoring requirements for the regulated outfalls
identified in Table 2-1. The applicable limits and monitor and report (M&R) requirements for Outfall No. 006 and
Outfall No. 101 are presented in Table 2-2. The effluent limits and M&R requirements for Outfall Nos. 001, 002, and
005 are shown in Table 2-3. The M&R data provided to IDEM and the U.S. Environmental Protection Agency (EPA)
will be used to determine if new WQBELs are required; therefore, there is a moderate risk that these pollutants will
have WQBELs in the next issuance of the permit. Some of the pollutant limits that apply to Outfall No. 006 have an
Interim or Final designation. Interim limits apply upon the effective date of the permit (October 1, 2012), while the
final permit limits come into effect after an established compliance period.

TABLE 2-1
Regulated Wastewater Streams at the Harding Street Generating Station
Outfall Number Regulated Wastewater Stream Receiving Water Body
001, 002 Non-Contact Cooling Water West Fork of the White River
005 Non-Contact Cooling Water, Stormwater Confluence of Lick Creek and the West Fork
Runoff, and Intake Screen Backwash of the White River
006 Ash Pond? Lick Creek, a tributary to the West Fork of
the White River
101 (Internal) FGD Discharge Ash Pond
SW-1, SW-4, SW-7, SW-8, SW-12, SW-142 Stormwater Highland Creek (Ditch), Lick Creek,

West Fork of the White River

1 The ash pond (Outfall No. 006) includes wastewater from the Unit 7 recirculating cooling tower blowdown; demineralizer wastes; condensate
polisher waste; ash and pyrite system; boiler blowdown; boiler, condenser, air pre-heater and cooling cleaning wastes; FGD system blowdown;
miscellaneous FGD wastewaters; floor and yard drains; stormwater; ash pyrite system; water treatment wastes; and non-chemical metal
cleaning wastes.

2 Discharges from the identified Outfall Numbers are considered representative of discharges from all stormwater outfalls at the Harding Street
Generating Station.
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TABLE 2-2

Harding Street Generating Station NPDES Permit Limits for Outfall No. 006 (Ash Pond Discharge) and Monitor & Report
Requirements of Outfall No. 101 (FGD Discharge)’

006 (Ash Pond)*

Parameter Units Effective Date 3 Monthly Average Daily Maximum
TSS* mg/L Oct. 2012 30 99
0&G* mg/L Oct. 2012 15 20
Mercury? ng/L Final (Sep. 2017) 12 20
Selenium? mg/L Final (Sep. 2017) 0.029 0.058
Cadmium? mg/L Final (Sep. 2017) 0.0022 0.0045
Copper? mg/L Interim (Oct. 2012) 0.03 0.06
mg/L Final (Sep. 2017) 0.025 0.05
Chromium? mg/L Jun. 2013 0.2 0.2
Zinc? mg/L Jun. 2013 0.22 0.45
Iron%4 mg/L Oct. 2012 1.0 1.0
pH* s.u. Oct. 2012 - 6.0t09.0
Total Residual Chlorine mg/L Oct. 2012 0.01 0.02

Notes:

1 Qutfall No. 006 has report-only requirements for aluminum, ammonia as nitrogen (N), arsenic, boron, cadmium (interim), chlorides, flow,
lead, manganese, mercury (interim), nickel, phosphorus, selenium (interim), sulfate, and total dissolved solids (TDS).

Outfall No. 101 (FGD), not shown, has report-only requirements for ammonia as N, arsenic, boron, biochemical oxygen demand (BOD),
cadmium, chlorides, chromium, copper, flow, iron, lead, manganese, mercury, O&G, pH, phosphorus, selenium, TDS, total suspended
solids (TSS), and zinc. The report-only requirements take effect on the date of permit issuance.

2The identified metals are as total recoverable.

3The NPDES Permit requires compliance with the final permit limits no later than October 1, 2015, which was extended to September 29,
2017, in the Agreed Order for Case No. 2013-21498-W. Interim limits apply until the final limits become effective. The NPDES Permit was
modified on May 8, 2013, to include limits for chromium and zinc that became effective on June 1, 2013.

4TBEL. Other limits presented in the table are WQBELs.

ng/L = nanograms per liter

TABLE 2-3

Harding Street Generating Station NPDES Permit Limits for Outfall Nos. 001, 002, and 005 (Non-Contact Cooling Water, Stormwater
Runoff, and Intake Screen Backwash)

001, 002, 005 (Non-Contact Cooling Water)

Parameter Units Comments Monthly Average Daily Maximum
Flow MGD Effluent, Upstream Report Report
Temperature? °F Intake, Effluent, Downstream Report Report
TRC mg/L Continuous 0.01 0.02
Intermittent - 0.2
Total Residual Oxidants mg/L Continuous - <0.06
Intermittent -- 0.2
Copper? mg/L Report Report
Iron? mg/L Report Report
Mercury?! ng/L Report Report
TSS mg/L Report Report
Oil & Grease mg/L Report Report
pH s.u. Min/Max 6.0t09.0
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TABLE 2-2

Harding Street Generating Station NPDES Permit Limits for Outfall No. 006 (Ash Pond Discharge) and Monitor & Report
Requirements of Outfall No. 101 (FGD Discharge)’

006 (Ash Pond)?

Parameter Units Effective Date 3 Monthly Average Daily Maximum

1The identified metals are as total recoverable.
2Thermal limits are in Part Ill of the permit.

2.1.2 Stormwater Requirements (NPDES Permit Conditions |1.D and I.E)

NPDES Permit Condition I.D contains new stormwater non-numeric effluent limits. Per this permit condition, IPL was
required to perform evaluations of existing stormwater structural and non-structural control measures (including
best management practices [BMPs]) to ensure appropriate controls are in place to minimize exposure, to the extent
achievable that are technologically available and economically practicable and achievable, in light of best industry
practice. IPL was also required to identify areas where existing control measures do not minimize exposure based on
the definition provided in NPDES Permit Condition I.D and modify or replace with the appropriate control measures
to ensure compliance with the limits contained in the aforementioned permit condition. These requirements became
effective on October 1, 2013 (within 12 months of the permit effective date), and are subject to annual review
thereafter.

IPL is required to select, design, install, and implement control measures (including BMPs) to meet the non-numeric
stormwater effluent limits. The non-numeric effluent limits are 24 requirements that include minimization of
exposure, housekeeping, operation and maintenance (0&M), spill prevention and response, management of runoff,
and training. Control measures used to comply with these requirements are those that are technologically available
and economically practical and achievable in light of best industry practice. In addition, seven design considerations
are part of the control method selection and include means of achieving the requirements efficiently and in the
interest of water quality goals.

NPDES Permit Condition I.E contains requirements for IPL to revise and update the Stormwater Pollution Prevention
Plan (SWPPP) according to the required contents specified in this section. The SWPPP is required to be revised within
12 months of the permit effective date, by October 1, 2013.

In February 2013, Environmental Resources Management (ERM) issued a stormwater Review Findings Report that
assessed structural and non-structural controls and addressed compliance gaps associated with NPDES Permit
Conditions I.D and I.E (ERM, 2013). To ensure compliance with this permit condition, IPL plans to make the following
modifications for the Harding Street facility. It should be noted that the years shown are tentative and subject to
change:

1. Street Sweeper purchase and use (such as to clean up fly ash off ground in loading areas). This activity is planned
for 2014. [Will not be needed if Harding Street is converted to natural gas fired]

2. Reconnection or redesign of the Unit 7 Bypass stack drain. This activity is planned for 2014.

3. Truck wheel wash. This activity is planned for 2014. [Will not be needed if Harding Street is converted to natural
gas fired]

4. Unit 7 Precipitator Area Dust Control. This activity is planned for 2014. [Will not be needed if Harding Street is
converted to natural gas fired]

5. Plant Paving and Drainage Improvements. This activity is planned for 2014-2015.
6. Canopy for outdoor dumpster storage area. This activity is planned for 2014.

7. Update inspection forms. Make them consistent with the information required for the routine inspections and
comprehensive inspections. This activity was completed in 2012-2013.

8. Clarify with IDEM the intent of Permit Condition No. |.D.4.j. This activity was completed in 2013.
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9. Revise and update the SWPPP. This activity was completed in 2013.

2.2 Existing Effluent Limits - Petersburg Generating Station

NPDES Permit No. INO002887 issued to the IPL Petersburg Generating Station on August 28, 2012, corrected on
September 28, 2012, modified on May 8, 2013 and October 31, 2013, and corrected on November 8, 2013, contains
the new WQBELs for ash pond effluent (Outfall No. 001) and FGD Sludge Disposal Site Runoff (Outfall No. 007). The
permit also has monitoring requirements for the FGD discharges (Outfall Nos. 111 and 112), which are expected to be
subject to new requirements based on the pending Steam Electric Generating Station ELG Rule. Discharge limits are
also included for cooling tower blowdown and non-contact cooling water. Stormwater limits, which include for the
first time non-numeric effluent limitations, are also included in the permit.

2.2.1 Outfall Discharge Limitations (NPDES Permit Condition 1.A)

NPDES Permit No. INO002887 contains new limits and monitoring requirements for the regulated outfalls identified
in Table 2-4. The effluent limits and requirements for Outfall Nos. 001, 007, 111, and 112 are shown in Table 2-5. The
M&R data provided to IDEM and EPA will be used to determine if new WQBELs are required; therefore, there is a
moderate risk that these pollutants will have WQBELs in the next issuance of the permit. Similar to the Harding Street
facility, the interim limits apply upon the effective date of the permit and the final limits are subject to the same
compliance deadline of September 29, 2017.

TABLE 2-4
Regulated Wastewater Streams at the Petersburg Generating Station
Outfall Number Regulated Wastewater Stream Receiving Waterbody
001 Ash Pond? Lick Creek
002 Once Through Non-Contact Cooling Water, Plant Quench Water, White River
Boiler Blowdown, Soot Blower Drains, Makeup Water Intake Screen
Strainer Backwash, and Stormwater Outfalls 003S, 025S, and 026S
005, 006, 008 Cooling Tower Blowdown Lick Creek
007 Unit 3 FGD Dewatering Wastewater, CCR Landfill Runoff (001S), and Lick Creek
Stormwater Discharge from 004S
101 (Internal) Sanitary WWTP Ash Pond
201 (Internal) Low Volume Wastewater: Units 1 and 2 Boiler Blowdown Discharge Canal
111 (Internal) FGD Wastewaters Including Gypsum Slurry Wastewaters from Units Ash Pond
1,2, and 4 FGD system
112 (Internal) IUCS (Illinois University Conversion System) sump from Unit 3 FGD Ash Pond
system
3,6,7,8,9,10,11, 12,13, 14, 15A, 16, Stormwater Lick Creek and White
18, 19, 20, 22, 23, 25, 26, 27, 28, 29, 30, River
&31

1 The ash pond (Outfall No. 001) includes treated sanitary wastewater (Internal Outfall No. 101), water treatment system wastewater,
demineralizer wastewater, condensate polisher wastes, non-chemical metal cleaning wastes from Units 1-4 condensers, coal pile run-off,
oil/water separator wastewater, low volume wastes, Units 3 and 4 boiler blowdown, cooling tower overflows/blowdown, dewatering bins
wastewater, ash trench underdrain discharges, miscellaneous plant drains, fire protection deluge systems water, various water storage tank
overflows, air pre-heater wash, carbon filter wastewater, coal conveyance water extraction wastewater, limestone area run-off, yard drains,
general plant stormwater, truck tire wash water, gypsum dewatering waste, screen backwash water, river dredging materials, FGD system
discharges, bottom ash handling wastewater from all units, and fly ash handling wastewater.
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TABLE 2-5

Petersburg Generating Station NPDES Permit Limits for Outfall Nos. 001 (Ash Pond System Discharge), 007 (FGD Sludge Disposal
Site Runoff), and Monitor & Report Requirements of Outfall Nos. 111 and 112 (FGD Discharges)’

Outfall No. 001 Outfall No. 007
(Ash Pond)* (FGD Sludge Disposal Site Runoff)!
Monthly Daily Monthly Daily
Parameter Units Effective Date? Average Maximum Effective Date? Average Maximum

Boron? mg/L Oct. 2012 Report Report Final (Sep. 2017) 8.3 14.0
Cadmium? mg/L Final (Sep. 2017) 0.002 0.0035 Final (Sep. 2017) 0.002 0.0035
Chromium? mg/L Oct. 2012 0.19 0.19 Oct. 2012 Report Report
Copper? mg/L Interim (Oct. 2012) 024 0.2% Oct. 2012 Report Report

mg/L Final (Sep. 2017) 0.022 0.039 - --
Iron? mg/L Oct. 2012 14 14 Oct. 2012 Report Report
Lead? mg/L  Final (Sep. 2017) 0.0085 0.015 Final (Sep. 2017) 0.0085 0.015
Mercury? ng/L Final (Sep. 2017) 12 20 Final (Sep. 2017) 12 20
Nickel? mg/L Final (Sep. 2017) 0.1 0.24 Oct. 2012 Report Report
0&G mg/L Oct. 2012 94 134 Oct. 2012 15.0 20.0
pH S.U. Oct. 2012 - 6.0t09.04 Oct. 2012 -- 6.0t09.0
Selenium? mg/L Final (Sep. 2017) 0.033 0.057 Final (Sep. 2017) 0.033 0.057
TSS mg/L Oct. 2012 294 954 Oct. 2012 30.0 100.0
Sulfate mg/L Final (Sep. 2017) 1500 2600 Final (Sep. 2017) 1500 2600
Zinc? mg/L Interim (Oct. 2012) 0.954 0.95% Oct. 2012 Report Report

mg/L Final (Sep. 2017) 0.20 0.35 - -
TRC mg/L Interim (Oct. 2012) 0.134 0.24 - --

mg/L Final (Oct. 2013) 0.01° 0.02° - --

1 Qutfall No. 001 has report-only requirements for ammonia as N, arsenic, boron, biochemical oxygen demand (BOD), cadmium (interim),
chlorides, cyanide, flow, fluoride, lead (interim), manganese, mercury (interim), nickel (interim), phosphorus, selenium (interim), sulfate
(interim), and total dissolved solids (TDS).

Outfall No. 007 has report-only requirements for ammonia as N, arsenic, BOD, boron (interim), cadmium (interim), chlorides, chromium,
copper, cyanide, flow, fluoride, iron, lead (interim), manganese, mercury (interim), nickel, phosphorus, selenium (interim), sulfate (interim),

TDS, and zinc.

Outfall Nos. 111 and 112 (FGD), not shown, have report-only requirements for ammonia as N, arsenic, boron, BOD, cadmium, chlorides,
chromium, copper, flow, iron, lead, manganese, mercury, nickel, oil & grease, pH, phosphorus, selenium, TDS, TSS, thallium, and zinc. The

report-only requirements take effect on the date of permit issuance.

2The identified metals are as total recoverable.

3 The NPDES Permit requires compliance with the final permit limits for Outfall Nos. 001 and 007 no later than October 1, 2015, which was
extended to September 29, 2017, in the AO for Case No. 2013-21497-W. Interim limits apply until the final limits become effective.

4 Derived from TBEL. Other limits presented in the table are WQBELs.

5The Final total residual chlorine (TRC) limit on Outfall No. 001 takes effect 12 months from the permit effective date.

mg/L = milligrams per liter
ng/L = nanograms per liter
0O&G = oil and grease

S.U. = Standard Units

TRC = total residual chlorine

2.2.2 Stormwater Requirements (NPDES Permit Conditions I.D and I|.E)

These requirements are similar to the stormwater requirements that apply to the Harding Street facility

(Section 2.1.2).
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In December 2012, ERM issued a stormwater Review Findings Report that assessed structural and non-structural
controls and addressed compliance gaps associated with NPDES Permit Condition I.D (ERM, 2012a). To ensure
compliance with this permit condition, IPL plans to make the following modifications for the Petersburg facility. It
should be noted that the years shown are tentative and subject to change:

1. Install an additional storage building for gypsum. This runoff flows to Outfall No. 007. The compliance strategy
evaluation for this Outfall is described in Section 7.2 and Appendix D of this CSP.

2. IPL will cover the landfill for stormwater runoff. Sampling data to date has shown moderate risk for
noncompliance based on historical erosion and associated run-off issues. This runoff flows to Outfall No. 007. The
compliance strategy evaluation for this Outfall is described in Section 7.2 and Appendix D of this CSP.

3. Improve dust suppression - river water supply fill station for Water Truck. This activity is planned for 2014-2017.

4. Street sweeper purchase and use (such as to clean up fly ash off ground in loading area). This activity is planned
for 2014-2017.

5. Add miscellaneous road paving and sediment control structures such as silt fencing, straw bales, or erosion
control matting. This activity is planned for 2014-2017.

6. Update inspection forms. Make them consistent with the information required for the routine inspections and
comprehensive inspections. This activity was completed in 2012-2013.

7. Clarify with IDEM the intent of Permit Condition No. I.D.4.j. This activity was completed in 2013.
8. Revise and update the SWPPP. This activity was completed in 2012-2013.

IPL’s plans to construct a building over the gypsum pile and cover the landfill (as well as plan to construct a building
over the IUCS (lllinois University Conversion System) pile) to comply with Section I.A.5 will also support compliance
with permit condition I.D.

2.3 Existing Effluent Limits - Eagle Valley Generating Station

NPDES Permit No. INO0O04693 issued to the IPL Eagle Valley Generating Station on August 28, 2012, contains the
effluent limits and/or monitoring requirements for ash pond effluent, once-through non-contact cooling water, oil
water separator wastewater, and stormwater (Outfall No. 003); once through non-contact cooling water and
stormwater (Outfall No. 002); and the internal ash pond discharge (Outfall No. 103). There are no new outfall
discharge limits in this permit that warrant changes to the existing treatment.

Stormwater limits, which include for the first time non-numeric effluent limitations, are also included in the permit.
Stormwater Requirements (NPDES Permit Conditions I.D and I.E)

These requirements are similar to the stormwater requirements that apply to the Harding Street and Petersburg
facilities, Eagle Valley NPDES Permit Condition I.D contains the same stormwater non-numeric effluent limits and
requirements.

In December 2012, ERM issued a stormwater Review Findings Report that assessed structural and non-structural
controls and addressed compliance gaps associated with NPDES Permit Condition I.D (ERM, 2012b). To ensure
compliance with this permit condition, IPL has committed to making the following modifications for the Eagle Valley
facility:

1. Clean the spill and rust stains from the floor in the maintenance hut at the north side of the plant. This activity
was completed in 2013 and has been included as part of the regular job duties of coal-handling personnel.

2. Clean and remove coal dust from around the railroad tracks and stormwater ditches. This activity was completed
in 2013 and has been included as part of the regular job duties for coal handling personnel.

3. When fly ash is removed from ponds and placed in trucks for transport, further minimize fugitive emissions and
ash spills: clean the loading area after each load or spill and do not load trucks when wind conditions are
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unfavorable. This activity is an ongoing implementation of SOPs, which were developed and implemented in
2013.

4. Update inspection forms. Make them consistent with the information required for the routine inspections and
comprehensive inspections. This activity was completed and implemented in 2012-2013.

5. Clarify with IDEM the intent of Permit Condition No. I.D.4.j. This activity was completed in 2013.
6. Revise and update the SWPPP. This activity was completed in 2012-2013.
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SECTION 3

Compliance Gap Evaluation Based on Existing
Wastewater Treatment System

3.1 Harding Street Generating Station

3.1.1 General Facility Description

The IPL Harding Street Generating Station is designated as a Major NPDES permitted facility and is classified under
Standard Industrial Classification (SIC) Code 4911-Electric Services.

The facility is a coal- and oil-fired steam electric generating plant located in the Upper White River watershed

(USGS 05120201) within the White River Basin. The plant generates electricity using three coal-fired units (Units 5, 6,
and 7), which commenced operation in 1958, 1962, and 1973, respectively. The generator rating of coal fired Units 5,
6, and 7 is 106 MW, 106 MW, and 427 MW, respectively. Wastewater generated from the operation of the coal-fired
units discharges via Outfall No. 006 to Lick Creek. The facility also has an emergency diesel unit and six gas- and/or
diesel-fired combustion turbines, which are not associated with any water discharges.

The Harding Street Generating Station uses once-through cooling water from the river for Units 5 and 6 (which is
discharged through Outfall Nos. 001, 002, and 005).

The Harding Street Generating Station’s Unit 7 has two closed-cycle cooling towers.

Both bottom ash and fly ash are sluiced to an onsite wastewater treatment pond system for storage. Additionally, all
coal-fired units have dry fly ash handling systems as a partial method of handling fly ash. Cooling tower blowdown
from Unit 7 cooling towers discharges to the onsite ash pond system. All coal-fired units are equipped with
electrostatic precipitators and Unit 7 is equipped with a wet FGD system, all of which generate wastewaters that are
discharged through Outfall No. 006 via the ash pond system.

The ash pond system discharges via Outfall No. 006 to Lick Creek, and ultimately to the White River. Outfall Nos. 001
and 002 discharge once-through non-contact cooling water from the once-through cooling towers 5 and 6 when they
are in operation, to the White River.

3.1.2 Existing Wastewater Conditions and Treatment System

The station’s regulated outfalls were summarized in Table 2-1. At the time of this report, most of the wastewater
from the Harding Street Station is discharged to Lick Creek through a series of ponds that provide settling prior to
discharge. These ponds include the cinder pit, ash ponds, and various on-site stormwater retention basins. Lick Creek
flows into the West Fork of the White River. Some cooling water is discharged directly to the West Fork of the White
River, without entering the pond system. Units 5, 6, and 7 are coal-fired units generating wastewater. IPL retired
Units 3 and 4 in 2013. IPL plans to either close Units 5 and 6 or convert them to natural gas prior to the September
2017 NPDES compliance date.

The plant currently has some dry fly ash handling capacity, but some fly ash does have to be sluiced wet to the ponds
because of capacity constraints in the dry system. The pond system discharges to Outfall No. 006. It receives
wastewaters from a number of sources including fly ash transport water, bottom ash transport water, FGD system
blowdown, low-volume wastewater streams, Unit 7 cooling tower blowdown, and non-chemical metal cleaning
wastewater. The key sources are summarized in the design basis (see Appendix B).

Treatment currently provided to discharge at Outfall No. 006 includes sedimentation and the site has approval for
use of chemical neutralization.
3.1.3 Existing Discharge Water Quality Compliance Gap Evaluation

Existing wastewater data from Discharge Monitoring Reports (DMRs) and a water use study performed by GE from
October 2011 to May 2012 were used initially to evaluate wastewater quality. Data gaps were identified, and
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additional data and information was obtained through wastewater sampling by CH2M HILL and IPL and interviews
with plant staff. DMR data was compared to interim and final limits as presented in Appendix B’s Table 3 for the
Harding Street Generating Station. Several parameters exceed interim and/or final limits, requiring treatment or
source control.

3.1.3.1 Ash Pond Discharge Water Quality

Final Permit Limits

The continued discharge from the ash pond represents a high compliance risk because, based on DMR data, several
parameters exceed final permit limits in some samples over the past year. This is shown in Appendix B’s Table 3.
These included mercury, selenium, copper, iron (based on current operational exceedances) and possibly cadmium.
The final permit limits become effective in September 2017. Therefore, new and/or additional treatment and/or
management will be necessary in order to comply with these final NPDES permit limits.

Current Compliance Concerns

IPL’s Harding Street Generating Station’s NPDES permit includes daily maximum and monthly average limits on iron
of 1 milligram per liter (mg/L) for Outfall 006 (ash pond discharge) effective October 2012. IPL exceeded the permit
limit for iron during the months of January, February, May and December of 2013.The permit also includes interim
copper limits of 0.03 mg/L (monthly average) and 0.06 mg/L (daily maximum), effective October 2012. IPL exceeded
the monthly average permit limit for copper during the month of September 2013.

3.1.3.2 FGD Wastewater

Currently, FGD wastewater is not treated prior to entering the pond system. The current permit contains a new
internal FGD outfall (Outfall No. 101) with associated M&R requirements.

Other NPDES Outfalls

There are no new limits included in the current permit for the other NPDES outfalls (Outfall Nos. 001, 002 and 005),
however new M&R requirements were added. No additional treatment needs, at the other permitted outfalls are
being considered at this time other than Outfall No. 006 and potentially in the future at Outfall No. 101.

3.1.4 Key Sources of Pollutants of Compliance Concern

The key wastewater sources of pollutants associated with the above compliance gaps are included in Appendix B.

3.1.5 Projected Water Quality if Refueled to Natural Gas - Compliance Gap
Evaluation

The wastewater produced from Harding Street if converted to natural gas will require treatment to ensure
compliance with the NPDES permit limits on TSS and mercury. Cooling tower blowdown (the source of most the
wastewater in a gas-fired Harding Street scenario) concentrates the TSS in the river water by the number of cycles of
concentration the tower performs at. This can result, especially during rain events when the river has high TSS, in
cooling tower blowdown in the hundreds of mg/L. The monthly average limit is 30 mg/L TSS. Also, cooling tower
blowdown exceedances of mercury, due to concentrating up the mercury in the river water, is considered a
moderate-high risk.

3.2 Petersburg Generating Station

3.2.1 General Facility Description

The IPL, Petersburg Generating Station is designated as a major NPDES permitted facility and is classified under SIC
Code 4911- Electric Services. The facility is a coal-fired steam electric generating plant located on the main stem of
the White River; 1.5 mile northeast (upstream) of the State Road 61 Bridge at Petersburg, and approximately 1 mile
south of the confluence of the East and West Fork White River. The plant generates electricity using four coal-fired
units (Units 1, 2, 3, and 4) which commenced operation in 1967, 1969, 1977, and 1986, respectively.

Wastewater generated from the operation of the coal-fired units discharges via Outfall No. 001 to Lick Creek. The

Petersburg Generating Station uses once-through river cooling water for Units 1 and 2, which is discharged through
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Outfall No. 002 to the White River. Unit 2 has the capability to utilize a half-sized cooling tower (helper tower) which
means that it has the capability of operating in a closed-cycle cooling water mode to reduce half of the “waste heat”

from Unit 2. Petersburg Generating Station’s Units 3 and 4 are closed-cycle cooling water systems. There are two

water intake structures at the facility. The intake structure for Units 1 and 2 is located along the White River on the

west side of the facility. The intake structure for makeup water for Units 3 and 4 is located on the Discharge Canal

(not considered a water of the state or a water of the Unites States).

Both bottom ash and fly ash are sluiced to an onsite wastewater treatment pond system for storage (all units have
dry fly ash handling systems as the primary method of handling fly ash; however, there are times when fly ash is
sluiced to the onsite ash pond system). Based on the previous permit, cooling tower blowdown from % -sized Unit 2,
Units 3 and 4 could be discharged through Outfall Nos. 005, 006 and 008, or to the Ash Pond System. Per the renewal
permit application, all the discharge pipes from Outfall Nos. 005, 006, and 008 to Lick Creek are currently
disconnected. Cooling tower blowdown from the half-sized Unit 2, Units 3 and 4 currently discharge to the ash pond
system. However, IPL wants to be able to reconnect the discharge from cooling tower blowdown from these units
through Outfalls 005, 006, and 008 in the future. Therefore, Outfall Nos. 005, 006, and 008 are maintained in the
permit.

The FGD sludge disposal site run-off discharges through Outfall No. 007 to Lick Creek.
3.2.2 Current and Planned Wastewater Conditions and Treatment System

The station’s regulated outfalls were summarized in Table 2-4. At the time of this report, most of the wastewater
from the Petersburg Station is discharged through Outfall No. 001 to Lick Creek through a series of ponds that
provide settling prior to discharge. These ponds include ash ponds and various on-site stormwater retention basins.
Lick Creek flows into the White River. Some cooling water is discharged directly to the White River, without entering
the pond system. The pond system receives wastewaters from a number of sources including fly ash water, bottom
ash transport water, FGD system blowdown, low-volume wastewater streams (including Units 2, 3, and 4 cooling
tower blowdown), and non-chemical metal cleaning wastewater. The key sources are summarized in the design basis
(Appendix C).

The plant currently has some dry fly ash handling capacity, but some fly ash does have to be sluiced wet to the ponds
due to equipment limitations (Majority associated with Units 1 and 2 based on operator log sheets).

Outfall No. 007 receives mostly runoff that may have contacted CCR material — such as runoff from the IUCS pile, an
outdoor pile of solids from Unit 3, which includes calcium sulfite and fly ash; runoff from the landfill which has
interim cover material of Poz-o-Tec; as well as wheel wash wastewater. These waters also flow through a series of
ponds prior to discharge to Lick Creek.

Treatment currently provided for wastewater flowing to Outfall No. 001 is sedimentation (settling out solids) in ash
ponds. Treatment processes that the site has approval to use for wastewater flowing to Outfall No. 007 include
sedimentation and neutralization.

3.2.3 Existing Discharge Water Quality Compliance Gap Evaluation

Existing wastewater data from DMRs and a water use study performed by GE from October 2011 to May 2012 were
evaluated initially. Data gaps were identified, and additional data and information was obtained through wastewater
sampling by CH2M HILL and IPL and interviews with plant staff. DMR data were compared to interim and final limits
as presented in Appendix C’s Tables 3 and 4, respectively, for the Petersburg Generating Station.

3.2.3.1 Ash Pond and Outfall No. 007 Discharge Water Quality

Final Permit Limits

The continued discharge from the ash pond represents a high compliance risk because, based on DMR data, several
parameters exceed final permit limits in some samples over the past year. The final permit limits become effective in
September 2017. This is shown in Appendix C’'s Tables 3 and 4. This comparison on DMR data to future limits
indicates that for Outfall No. 001, treatment for mercury, cadmium, selenium, iron, TRC, and sulfate likely would be
required. And for Outfall No. 007, treatment or source control for boron, sulfate and mercury may be required
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(though each had values above future limits in only a small percent of samples). Therefore, new and/or additional
treatment and/or management will be necessary in order to comply with these final NPDES permit limits.

Current Compliance Concerns

IPL’s Petersburg Station’s NPDES permit includes daily maximum and monthly average limits on iron of 1 milligram
per liter (mg/L) for Outfall 001 (ash pond discharge) effective October 2012. IPL exceeded this permit limit during the
months of October 2012 and January 2013.

The Petersburg NPDES permit requires monitoring for total residual chlorine (TRC) weekly and includes final limits on
TRC at Outfall No. 001, which became effective October 1, 2013. The permit states that the discharge limit for TRC is
less than the limit of quantitation (LOQ) of 0.06 mg/L. If the effluent concentration is less than the LOQ, then the
result complies with the permit. However, if the sample result is above the discharge limit and limit of detection
(LOD), 0.02 mg/L, in any three consecutive analyses or any five out of nine analyses, then IPL is required to re-
examine chlorination /dechlorination procedures and increase sampling and analysis for TRC. IPL monitoring of TRC,
prior to the effective date of the limit, led IPL to proactively do additional sampling and evaluation of current
chlorination/dechlorination processes/ procedures. Therefore, modifications to the system was evaluated in order to
minimize NPDES non-compliance risk.

3.2.3.2 FGD Wastewater

Currently, FGD wastewater is not treated prior to entering the pond system. However, the current permit contains a
new internal FGD outfall (Outfall Nos. 111 and 112) with associated M&R requirements.

3.2.3.3 Other NPDES Outfalls

There are no new limits included in the current permits, and therefore no additional treatment needs, at the other
permitted outfalls other than Outfall Nos. 001 and 007, and potentially in future at Outfall Nos. 111 and 112.

3.2.4 Key Sources of Pollutants of Compliance Concern

The key wastewater sources of pollutants associated with the above compliance gaps is included in Appendix C.
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SECTION 4

Compliance Strategies Considered

As a result of the compliance gaps identified in Section 3 of this CSP, the project team evaluated wastewater
compliance strategies including but not limited to several different treatment technologies, source elimination,
outfall relocation to a receiving water body with a higher flow, and water reuse. This section describes the approach
to evaluation of these strategies.

4.1 Overall Approach Determination

The current wastewater management approach at both stations is to co-manage most process wastewater (other
than once-through cooling water) in pond-based treatment. After determining that the current wastewater
management approach, including the discharge of individual or combined streams, is not adequate to meet the new
NPDES permit limits, CH2M HILL considered whether wastewater streams should be treated combined or segregated.
It was determined that the process wastewaters at each station should be separated into three wastewater groups:
1) FGD water, 2) ash transport water, 3) other wastewaters. Additionally, at Petersburg a fourth wastewater group is
the CCR-contact stormwater run-off that flows to Outfall No. 007. This approach was chosen because:

e FGD water is recommended for three-group segregated management because FGD water is a concentrated,
lower-flow source of several of the trace metals that have NPDES permit limits, treating it separately represents
an opportunity for lower-flow and therefore lower-cost treatment.

e Ash and Other wastewater streams are recommended to be treated separately from each other. The team
determined that conversion to dry fly ash handling offered a lower risk and lower cost than treating the fly ash
water to NPDES discharge limits either by itself or combined with other streams. Additionally, because fly ash
contributes corrosive anions to water (such as chlorides and sulfate), reuse of fly ash water was not
recommended. Segregation of bottom ash water from Other water is recommended as it will allow the bottom
ash water to be reused since it is lower in corrosive salts than the remaining wastewaters (which have significant
concentration of salts from cooling tower blowdown and source water treatment residuals). The remaining
wastewaters (i.e., non-CCR containing water) can be managed and treated with fewer regulatory requirements
than if ash-containing (CCR) water is included.

4.2 Water Quality of Individual Wastewater Streams

To evaluate which pollutants would need to be removed to meet discharge limits, CH2M HILL compared available
effluent water quality data for individual wastewater streams to the permit limits. This is shown for Harding Street in
Appendix B’s Table 4 and for Petersburg in Appendix C’s Tables 4 and 5. At both stations it was determined that the
FGD wastewater, the Fly Ash transport water, and the Other wastewater will require additional treatment beyond
settling in order to comply with the final NPDES permit limits. The bottom ash transport water has some compliance
risk at each site if treated only by settling using the existing ash pond systems.

4.3 Wastewater Management Alternatives Evaluated

Wastewater management alternatives were developed by first evaluating which of these three wastewater groups
(FGD, Ash, and Other) were causing the regulated plant outfalls to have metals concentrations above the new NPDES
permit limits. This evaluation showed that treatment is needed, and identified which streams required treatment for
which metals. Alternatives were then evaluated by considering the various treatment options for each of the three
wastewater streams (FGD, Ash, and Other). Alternatives included treatment, water reuse, and outfall relocation. The
primary wastewater management options evaluated included:

e Relocating the wastewater discharge to the White River to obtain higher permit limits;

e Dry fly ash handling to eliminate fly ash water;
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e Pond treatment;
e Enhanced pond (adding chemicals to improve precipitation and clarification of pollutants with liner);

e Tank-based physical/chemical treatment (including Closed-loop Bottom Ash sluicing using remote drag chain
dewatering systems);

e Advanced treatment for selenium removal by biological or zero valent iron (ZVI);

e Thermal zero liquid discharge (ZLD) systems (with and without recycling) (The FGD ZLD option was refined during
the project to reduce costs to include recycling a portion of the FGD water.); and

e Recycling water within the plant to reduce or eliminate discharge.

The technologies are described in the following sections. Additional information on each technology is provided in
Appendices B and C. The team evaluated various combinations of the various compliance options for the three
wastewater groups, resulting in evaluating over 35 permutations of options.

4.3.1 Discharge Relocation

The project team evaluated the relocation of combined or individual wastewater streams to the White River. The
White River has a substantially higher flow than the current receiving waterbody (Lick Creek), which may provide
some relief from certain water quality based effluent limits.

Discharge relocation will not affect compliance with technology-based limits in the pending ELGs — such as numeric
limits anticipated on FGD water, or possible prohibition on ash transport water discharge.

4.3.2 Dry Fly Ash Handling

Transport of fly ash to silos, from the location where it can currently be trucked to reuse or disposal, can be
accomplished through a variety of systems using vacuum, pressure, or combined vacuum/pressure systems.
Petersburg and Harding Street Stations currently have some dry ash handling capacity which can be further built
upon to eliminate all fly ash sluice water.

4.3.3 Pond Treatment

Pond treatment systems are a traditional way of treating wastewater. Figure 4-1 shows the pond treatment process.
Solids will accumulate in the pond reducing the settling depth and potentially the settling area, until the pond is
dredged. The volume required for solids accumulation should be built into the design of the pond. Ponds provide
residence time and quiescent conditions which allow solids to settle out of the water. Advantages of pond treatment
are: lower capital cost, minimal operational costs, and ability to equalize flow surges. CH2M HILL determined that the
existing pond treatment will not be a sufficient treatment system to meet the new NPDES permit limits if all
wastewaters continue to flow to the ponds. Therefore, the treatment option of all wastewater continuing to go
combined to the current ponds is not considered feasible and is eliminated from further considerations and
discussions. However, this treatment option was evaluated for purposes of treating bottom ash and is discussed
further in Sections 6.2.3 and 7.2.3.

FIGURE 4-1
Pond Treatment
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