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standards may then be incorporated by IEPA in SIPC’s National Pollutant Discharge
Elimination System (“NPDES") permit.’

SIPC seeks alternate thermal effluent limits that reflect the station’s current operating
conditions in lieu of the limits in Special Condition 4 of its NPDES permit. Special Condition 4
of SIPC’s NPDES permit, which is based on the Illinois general use water quality standards for
temperature,6 states:

Discharge of wastewater from this facility must not alone or in combination with

other sources cause the receiving stream to violate the following thermal

limitations at the edge of the mixing zone which is defined by Section 302.211
Illinois Administration [sic] Code. Title 35, Chapter 1, Subtitle C, as amended:

b4

A. Maximum temperature rise above natural temperature must not exceed 5 F
(2.8 C).
B. Water temperature at representative locations in the lake shall not exceed

the maximum limits in the following table during more than one (1)
percent of the hours in the 12-month period ending with any month.
Moreover, at no time shall the water temperature at such locations exceed
the maximum limits in the following table my more than 3 F (1.7 C).

°C °F °C °F
Jan. 16 60 Jul. 32 90
Feb. 16 60 Aug. 32 90
Mar. 16 60 Sept. 32 90
Apr. 32 90 Oct. 32 90
May 32 90 Nov. 32 90
Jun. 32 90 Dec. 16 60

> SIPC’s NPDES Permit No. IL00043 16 is attached to this Petition as Exhibit A.

¢ As explained in more detail below, Board precedent establishes that the Illinois water quality standards
on which Special Condition 4 is based do not apply to lakes and, therefore, do not apply to SIPC’s discharges to
Lake of Egypt. See infra footnote 13.






In lieu of the temperature water quality standards defined by Section 302.211,
the thermal discharge to Lake of Egypt from SIPC’s Marion Generating Station
shall not exceed the following maximum temperatures, measured at the outside
edge of the 26-acre mixing zone in Lake of Egypt, by more than 1 percent of the
hours in a 12-month period:

1. 72°F from December through March;

2. 90°F from April through May;

3. 101°F from June through September; and

4. 91°F from October through November.

At no time shall the water temperature at the edge of the mixing zone exceed
these maximums by more than 3°F.

Assuming the Board grants these limits, SIPC will submit a request to the Illinois
Environmental Protection Agency (“IEPA”) to modify Special Condition 4 of its NPDES permit
accordingly. In summary, SIPC asks the Board to grant alternate thermal standards under 35 111.
Adm. Code 304.141(c) and Section 316(a) of the CWA applicable to its discharge to Lake of
Egypt in lieu of the limits in Special Condition 4.

IL FACT UAL BACKGROUND

A. Marion Generating Station Is a Consumer-Owned Coal-Fired Power Plant.

SIPC is a consumer-owned generation and transmission cooperative, headquartered in
Marion, Illinois. The Marion Generating Station is a coal-fired power plant located
approximately seven miles south of the City of Marion and consists of two coal-fired units and
two additional combined-cycle units.” A 173 megawatt (“MW?”) cyclone boiler came online in
1978 and provides steam to one turbine (Unit 4). A second 109 MW circulating fluidized bed

boiler came online in 2003 and provides steam to three small turbines (Unit 123). Altogether,

7 SIPC’s consultant, AMEC Environment & Infrastructure, Inc. gathered data related to SIPC’s thermal
discharges and synthesized the data in the AMEC Report.






2010 5 713 65
2011 8 748 37
2012 8 839 63
Unit 4
Year Number of Scheduled Hours Unscheduled Hours
shutdowns
2008 24 2551 355
2009 23 785 538
2010 13 1256 373
2011 13 963 387
2012 11 1109 372

Pyramid Acres Marina, located on Lake of Egypt, hosted 58 official fishing tournaments
in 2012. Lake of Egypt is home to a number of other fishing tournaments that are either
undocumented or held at other marinas on Lake of Egypt. The popularity of Lake of Egypt as a
fishing destination demonstrates that the lake is a valuable resource for Illinois citizens.

B. SIPC Constructed Lake of Egypt to Cool Thermal Discharges from Marion
Generating Station.

Marion Generating Station draws water from Lake of Egypt to cool Unit 123 and Unit 4
and then discharges the heated effluent back into Lake of Egypt. SIPC created Lake of Egypt in
1963 by impounding the South Fork of the Saline River for the very purpose of cooling thermal

effluent from the station. This privately owned lake was constructed before Illinois water







C. SIPC Uses Lake of Egypt to Dissipate Waste Heat from the Station.

SIPC utilizes once-through cooling for all four turbines with a common intake from and
discharge to Lake of Egypt to dissipate waste heat from the Station. SIPC constructed Lake of
Egypt with a dike that extends into the lake, providing a flow path for warm discharge water to
allow for a greater duration of mixing, evaporative cooling, and convective heat dissipation
before the water is recirculated back to the plant.'?

Water is discharged into Lake of Egypt at an average flow rate of approximately
187,000 gallons per minute and with the maximum instantaneous temperature occurring during
each reporting month ranging from 78°F to 124°F based on data over the past ten years. The
discharge temperature is typically approximately 25°F to 30°F above the intake water
temperature. Approximately 90% of the time, the discharge is between approximately 18°F and
37°F warmer than the intake water. The variation in temperature increase is mostly related to
change in pumping rate. Flow rates will change depending on the number of circulation water
pumps in operation and applied resistance to flow in the condensers. The heated water flows
into the lake mixing zone where it settles into an upper layer of heated water over the existing
lake water with some amount of mixing at the boundary between the two layers. This
separation is caused by differences in density and is referred to as “stratification,” a common
natural phenomenon in lakes. The heated water is cooled by evaporation, convection heat
transfer with the air, convection heat transfer with the lower water layers, and thermal radiation

to the atmosphere. A reduction in temperature is also obtained due to mixing of the heated

'* SIPC retained consultant Sargent & Lundy to investigate alternatives to enhance heat dissipation in
Lake of Egypt. Sargent & Lundy analyzed the alternatives and produced a report entitled: Plant Cooling Study,
Lake of Egypt, Marion Generating Station, Prepared for Southern lllinois Power Cooperative (“S&L Study”),
Sargent & Lundy, pg. 5 (Oct. 3, 2011).
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units, operating during the times of highest demand in the summer and winter months. The new
boiler, Unit 123, now operates around the clock.
III.  SIPC HAS SHOWN THAT CURRENT EFFLUENT LIMITS ARE MORE
STRINGENT THAN NECESSARY TO ASSURE THE PROTECTION AND

PROPAGATION OF A BALANCED, INDIGENOUS COMMUNITY OF
SHELLFISH, FISH AND WILDLIFE IN AND ON LAKE OF EGYPT.

The Board regulation authorizing alternate thermal limits provides that the Board’s
water pollution standards apply to thermal discharges unless the Board and USEPA have
determined that different standards should apply.'® There are no applicable effluent limitations
for temperature and SIPC notes that not all of the Illinois temperature general use water quality
standards apply to Lake of Egypt. Specifically, the Board has held that the seasonal
temperature limits found in Section 302.211(e) do not apply to lakes.'* Accordingly, Section
302.211(e) does not apply to Lake of Egypt and Special Condition 4(B) of SIPC’s NPDES
permit should not be included upon reissuance. The remaining applicable section of Special
Condition 4 prohibits a temperature rise of more than 5°F above natural temperatures at the
edge of the mixing zone and is based on Section 302.211(d) of the Board’s water quality
standards.'> SIPC asserts that this effluent limit is more stringent than necessary to assure the
protection and propagation of a balanced, indigenous community of shellfish, fish and wildlife
in and on Lake of Egypt. In lieu of this standard, SIPC requests that the following limits apply:

In lieu of the temperature water quality standards defined by Section 302.211,

the thermal discharge to Lake of Egypt from SIPC’s Marion Generating Station
shall not exceed the following maximum temperatures, measured at the outside

35 1Il. Adm. Code 304.141(c).
% See Board of Trustees of Southern [llinois University Governing Southern Illinois University,
Edwardsville v. IEPA, PCB 02-105, slip op. at 13 (Aug. 4, 2005) (holding that Section 302.21 1(e) applies only to

rivers).

'* 35 11l. Adm. Code 302.211(d).
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Board have determined that different standards shall apply to a particular thermal
discharge.

Under Section 304.141(c), dischargers can petition the Board for alternative discharge
limits and the Board will conduct a public hearing on the proposed limits and process requests
in accordance with Section 316(a) and implementing regulations. Demonstrations made
pursuant to Section 316(a) and implementing regulations are commonly referred to as “316(a)
demonstrations.” Section 316(a) establishes a flexible variance process that allows dischargers
relief from otherwise applicable thermal standards on a case-by-case basis. Section 316(a) of
the CWA provides:

With respect to any point source otherwise subject to the provisions of Section
306 of this Act, whenever the owner or operator of any such source, after
opportunity for public hearing, can demonstrate to the satisfaction of the
Administrator (or, if appropriate, the State) that any effluent limitation proposed
for the control of the thermal component of any discharge from any such source
will require effluent limitations more stringent than necessary to assure the
protection and propagation of a balanced, indigenous population of shellfish, fish
and wildlife in and on the body of water into which the discharge is to be made,
the Administrator (or, if appropriate, the State), may impose an effluent limitation
under such section on such plant, with respect to the thermal component of such
discharge (taking into account the interaction of such thermal component with
other pollutants), that will assure the protection and propagation of a balanced
indigenous population of shellfish, fish and wildlife in and on that body of
water.

9

Section 316(a) requires “reasonable assurance of the protection and propagation of a
balanced, indigenous population” as opposed to a “no effects” standard.'® Under this standard,

some changes to the population are acceptable as long as the water body will continue to assure

a balanced population.

"33 U.S.C. §1326(a).

'® In re: Dominion Energy Brayton Point, LLC, Permit No. M4 0003654, 13 E.A.D. 407 (EAB 2007).
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USEPA has issued draft guidance specifically for power companies on preparing
predictive studies to support a request for an alternate thermal limit.”® The draft guidance
defines three types of predictive 316(a) demonstrations to estimate “what will happen,” and
outlines what information may be considered in each type.”’ The draft guidance suggests that
“a Type Il demonstration provides for the submittal of any information that may be necessary
or appropriate to facilitate evaluation of a particular discharge.”® AMEC’s report represents a
Type III hybrid demonstration because it uses a combination of predictive and retrospective
assessment methods and data to assess and analyze the biological effects of the proposed
thermal limits.

The draft guidance also advocates assessing the site before undertaking “large-scale,
expensive, inappropriate studies which supply massive amounts of raw data but are not
necessarily helpful to regulatory agencies in decision-making.”*’ Specifically, USEPA’s 1977
draft guidance was intended to “result in studies, demonstrations, and environmental reports
which make more sense and are easier to interpret” and “discourage the collection of masses of
costly, unnecessary data which may actually confuse the issue by diverting attention from more
important information.”*° Accordingly, AMEC reviewed studies on the lake done over the past

three decades that indicated a stable aquatic environment both before and after the 2003 boiler

* DRAFT Interagency 31/6(a) Technical Guidance Mannal and Guide for Thermal Effects Sections of
Nuclear Facilities Environmental Impact Statements (1977 Draft USEPA 316(a) Guidance Manual”), U.S. EPA,
May 1, 1977.

7id,at11.

*1d., at 64.

®Id, at 6.

P 1d at 7.
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support of the food web for the Lake of Egypt ecosystem. Results of impingement sampling
between 2005 and 2007 demonstrate that threadfin shad young of the year are more abundant in
the lower portions of Lake of Egypt (closer to the plant discharges) during winter months
(MACTEC, 2007 Tables 407 and 4-11) since the boiler replacement in 2003. In fact, since both
species are more difficult to catch due to their small size and off shore habitat, AMEC’s count
may actually present an underrepresentation of the species.

Likewise, channel catfish abundance does not appear to have decreased since the boiler
replacement in 2003. In fact, the 2010 survey revealed the greatest catch rates for this species
and all specimens appeared in excellent condition. Bluegill numbers have varied considerably
over the years but have not decreased since the boiler replacement in 2003. The bluegills
collected were in very good condition.*’

The population of largemouth bass shows annual variability in abundance likely due to
fishing tournaments on Lake of Egypt. Abundance does not appear to have decreased since the
boiler replacement in 2003, since catch rates were similar for this species in the 1997 and 2007
surveys. Largemouth bass showed prevalent external abnormalities (such as hook scars on the
mouth, lesions on the mouth and body, and emaciation) attributable to angling pressure rather
than degraded environmental conditions.”’

AMEC chose black and white crappie as additional RIS after discussions with IEPA.

The crappies fit USEPA’s RIS criteria because they are a sought-after sportfish and are more

thermally sensitive than the other RIS.** SIPC stocked Lake of Egypt with black crappie

* AMEC Report, pg. 12.
*' AMEC Report, pg. 12.

** AMEC Report, p. 14.
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Finally, after discussions with IEPA, AMEC performed supplemental modeling of
spring and fall conditions to support the recommendation of adjusted criteria for the transitional
months of April through May and October through November. The supplemental modeling was
performed using additional recent plant data for these periods.*’

The modeled scenarios demonstrated that even under conditions of warmer-than-normal
meteorological conditions and maximum operating conditions, water temperatures decrease as
distance from the discharge increases. According to the AMEC Report, there is available
environment for fish species even when temperatures at the edge of the mixing zone would
approach the proposed thermal standard under worst case conditions.

Water temperature variation between the upper and lower portions of the lake range
between 5°F to 10°F in both the “normal” and “stressed”” summer model scenarios. Similarly,
vertical profiling has demonstrated that under both scenarios temperatures at the edge of the
mixing zone can be up to 5°F cooler at depth than at the near-surface in the summer,”' and 3 to

5°F lower in the winter.>?

The difference in predicted summer temperatures between the
baseline and “stressed” scenarios was an increase of approximately 6°F in the lower lake. The

predicted surface temperatures for the winter “stressed” scenario range from 23 to 25°F warmer

. . 53
than the baseline scenario.’

* AMEC Report, pg. 35.

*® AMEC Report, Figures 5-10 - 5-13.
*! AMEC Report, Figures 5-14, 5-15.
2., Figures 5-16, 5-17

> AMEC used a very conservative low equilibrium temperature value of 5°F for the winter baseline
condition. Use of a higher value typical of the end of the winter season such as 13°F would make the difference
smaller.
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potential negative effects of the thermal plume constituting a barrier or attractant to the free
movement of these species throughout the lake.

Likewise, AMEC explained that Lake of Egypt is a site of low potential impact to
shellfish and macroinvertebrates because the area of thermal influence is very small in relation
to the 2,300-acre lake. Additionally, there is a deep, hypolimnetic area in the vicinity of the
thermal discharge. Finally, studies show no commercially or recreationally important shellfish
or macroinvertebrates present in Lake of Egypt and, therefore, no associated spawning or
nursery sites.

With respect to habitat formers, AMEC found that its field observations were
comparable to historical reports evidencing a lack of deterioration of the habitat formers
community. Wildlife such as Canada geese, red-tailed hawks, coyote, white-tailed deer, and rat
snakes are common to the area.”® AMEC determined that the observed use of Lake of Egypt by
many species in the “Other Vertebrate Wildlife” category, coupled with the lack of negative
effects of plant operations on truly aquatic species, indicate that the proposed thermal standard
will not cause appreciable harm for this category.>’

The lack of any overall shift towards a nuisance species since the boiler replacement in
2003 and no algal blooms since water quality improvements in the system support the
conclusion that Lake of Egypt is a site of low potential impact and indicate that there has been,

and will be, no appreciable harm to the BIP for these biotic categories.

*® Crab Orchard National Wildlife Refuge: Comprehensive Conservation Plan, U.S. Fish & Wildlife
Service, pp. 25-31, 2007.

% AMEC Report, pg. 20.
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demonstrating that the fish community in Lake of Egypt has remained stable over the past 12 to
13 years.(’2

Data and modeling also show that at all times Lake of Egypt provides adequate thermal
refugia. A review of summer lake surface temperatures along with published thermal tolerance
data shows that under normal conditions, the proposed thermal limit summer temperatures
would be within the upper incipient lethal temperature tolerances for all the RIS throughout the
Lake of Egypt. While parts of the lake may be excluded for growth, development, and
reproduction under “stressed” conditions, there would still be extensive areas of suitable habitat
available to all of the RIS evaluated.

In addition, the RIS are adaptable. According to AMEC, the literature-based
temperature maxima derived from laboratory studies likely underestimate the'tolerances of these
species that have adapted and acclimated to the Lake of Egypt thermal regime over
generations.®® In fact, Heidinger’s 2000 study found that mean internal body temperatures of
largemouth bass in Lake of Egypt exceeded the preferred temperature in July and August 1998
and 1999. Maximum internal body temperatures exceeded the preference temperature in June
through September 1998 and June through August 1999. This data suggests that largemouth
bass are tolerating temperatures in Lake of Egypt that are actually higher than those found in the
literature.**  Even relying on literature-based temperature maxima, the AMEC Report

determined that the proposed thermal effluent limits under normal late summer weather

2 Id. at 19.
% AMEC Report, pg. 41.

* AMEC Report, Appendix C, pg. 14-15.
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B. SIPC Employs Best Management Practices to Limit the Effect of Any
Environmental Harm From Its Thermal Discharges.

SIPC also ensures minimal impacts to the environment from its thermal discharges by
instituting good management practices at the Marion Generating Station. Storm water runoff
from the plant property is collected through one of the many settling ponds utilized under the
facility’s NPDES permit. SIPC has a storm water pollution prevention plan which covers the
settling ponds and controls pollutants from storm water discharges. The Company educates its
employees on how the plan operates and about the procedures necessary to implement the plan.
SIPC also monitors lake health, stocks fish periodically, and constantly monitors the lake for
signs of stress to aquatic populations.

C. SIPC Has Not Been a Party to Any Prior Thermal Proceedings.

SIPC has not participated in any prior thermal proceeding before the Illinois Pollution
Control Board. This is the Company’s first petition for an alternate thermal limit. While SIPC
has sought and received an adjusted boron water quality standard, the boron adjusted standard

applies to SIPC’s discharges via an outfall to Little Saline Creek, not to Lake of Egypt. ’®

D. Lake of Egypt Was Constructed to Cool SIPC’s Thermal Discharges and
Now Constitutes a Valuable Recreational Asset for Illinois.

The Marion Generating Station has been operating for more than 40 years and has
maintained the current thermal regime for approximately 10 years. Lake of Egypt supports
abundant and diverse wildlife, including mallard ducks, bald eagles, Canada geese, coyote, and
white-tailed deer. It also supports a robust fishery comprised of approximately 30 species of

fish and is well known as the home of numerous competitive sport-fishing tournaments.

™ In the matter of- Petition of Southern Illinois Power Cooperative (Marion Power Station) for an
Adjusted Standard from 302.208(e), AS 92-10 (Jul. 1, 1993).
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The major potential causes of impairment based on number of lake acres affected
are mercury and polychlorinated biphenyls in fish tissue or sediments impairing
fish_consumption use, and phosphorus (total), aquatic algae, and total suspended
solids impairing aquatic life and gesthetic_quality uses. The major potential
sources of impairment are atmospheric deposition of toxics, crop production (crop
land or dry land), littoral/shore area modifications (nonriverine), other
recreational  pollution  sources, runoff from forest/grassland/parkland,
contaminated sediments, urban runoff/storm sewers, municipal point source
discharges, and on-site treatment systems (septic systems and similar
decentralized systems).

IEPA further explained that changes were made in the methodology for assessing fish
consumption use that gave greater weight to the statewide fish-consumption advisory for

mercury. According to IEPA’s 2008 Water Quality Report, fish consumption use is assessed

as Not Supporting only for those specific waters where at least one fish-tissue sample is
available and where at least one species exceeds the 0.06 mg/kg criterion for mercury.”® These
explanations were repeated for freshwater lakes in IEPA’s 2014 Water Quality Report.”*

G. SIPC’s Proposed Alternate Thermal Limits Are Consistent with Federal
Law.

The proposed thermal limits satisfy the requirements of the Clean Water Act and
implementing regulations. Section 402 of the CWA, 33 U.S.C. §1342, requires that thermal
discharges be permitted under the NPDES permit requirements. NPDES permit requirements
include, pursuant to Section 301 of the CWA (33 U.S.C. §1311), any applicable state standard.
At issue is an lllinois’ temperature general use water quality standard included in Marion

Generating Station’s NPDES permit.

2 IEPA 2008 Integrated Water Quality Report, p. 12.
» IEPA 2008 Integrated Water Quality Report, p. 85.

" IEPA 2014 303(d) List, pp. 3, 43.
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EXHIBIT LIST

NPDES Permit No. IL0004316 — SIPC Marion Station.

Evaluation of Site-Specific Thermal Standards at Marion Power Plant, AMEC
Environmental & Infrastructure, Inc., October 2013.

Map of Lake of Egypt and Official Lake of Egypt Rules and Regulations, July 2006.
Map of Shawnee National Forest, United States Forest Service.

Plant Cooling Study, Lake of Egypt, Marion Generating Station, Sargent & Lundy,
LLC, October 3, 2011,
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