Scptember 30, 1992

Ms. Dorothy Gunn, Clerk
Illinois Pollution Control Board
State of Illinois Center -

100 West Randolph Street
Suite 11-500 - -
Chicago, Tllinois 60601

Re:

Dear Ms. Gunn:

I am cnclosing herewith for filing an excculed original and 10 copies of: (1) a Notice of
Filing, Petition for Hearing to Determine Specific Thermal Standards Pursuant to 35 Ill. Adm. Code
§ 302.211(j), Exhibits to the Petition, and a Certificate of Service indicating the required service on
the Illinois Environmental Protection Agency; and (2) a Notice of Filing, lllinois Power’s Motions
Regarding Procedural Issues and Affidavit of Thomas L. Davis in support thereof, and a Certificate
of Service. I would appreciate having these documents marked to indicate their receipt. and
returned to me.

If you have any questions on the enclosed, please let me know.

Sincercly,

~

“ric L. Lohrenz

Enclosurcs
cc: Thomas L. Davis, w/encls, J
Sheldon A, Zabel, w/encls,




THE ILLINOIS POLLUTION CONTROL I

. Petition of HIihQiii‘dWchompany |
. (Clinton Power Station), for =~ PCB No. 92-_ / >
~.Hearing Pursuant to 35 1ll. Adm. '

 Code § 302.211(j) to Delermine (§ 302.211(j) Hearing)

Specific Thermal Standards
PETITION FOR HEARING TO DETERMINE SPECIFIC THERMAL STANDARDS
PURSUANT TO 35 ILL. ADM. CODE § 302.211(j)
In accordance with Title VI of the Environmerial Protection Act, Il Rev. Stat.
1991, ch. 111%, $§ 1026-29; 35 IIl.. Adm. Code Part 106, Subpart B; and 35 Ill. Adm. Code §
302.211,} Tllinois Power Company ("lllinois Power™) hereby submits thiz petition for a hearing to
determine specyic thermal standards pursuant to § 302.211(j).2 Specifically, this petition requcﬂs
. the Iinois Pollution Control Board ("Board®) to promulgate the following specific thermal standards
1o be applied to the recirculated condenser cooling water discharge to Clinton Lake from llinois
Power’s Clinton Power Station (the "Station"):
The temperature of the discharge to Clinton Lake from Clinton
Power Station, as mcasured at the second drop structure of the
discharge flume, shall he limited to u daily average temperature
which (a) docs not excecd 99°F during more than 90 days in a fixed
calendar year running from January 1 through December 31, and

(b) does not exceed 110.7°F for any given day.

In support of this pesition, linois Power stales:

!'Unless otherwise stated, references hereinalter 1o "§ xxxxx” are to the corresponding section
of the Board's rules under Title 35 of the 1llinois Administrative Code (35 1. Adm. Code).

2 This petition Is filed in accordance with the requirements of § 106.201. That section provides
little guidance regarding the gener ! information 10 be included as part of the petition  For this
reason, this petition generally folluws the informational requircments for a petition filed in
accordance with §§ 106.101 and 106.102, pertaining to jsicated effluent demonstrations, except to the
cxtent that § 302.211(j) requires different or additional information,




a:week. Apptoxxmazcly 1 200 permns arc cmploycd al thc Station.

2 Thc Station's generating systcm consists of a boiling-water reactor, ;team’turbiné"_ '
gcherator, hcat dissipation syslem, and associated auxiliary facilitics. The Station’s rated thermalr
#apaéity is 2,894 MWt Its rated gross and net electric generating capacities are 9851MWc and 933
.MWe, respectively. | Actual net electrical generating capacities vary depending upon auxiliary station
electrical demands and intake cooling water lemperatures.  Net electrical generaling capacitics
range Irom 930 MWe to 935 MWe during summer periods, and from 940 MWe to 944 MWe during
winter periods.

3. The hailing-water reactor produces steam for direct usc in the stcam turbine. The
reactor uses nuclear fuel consisting of assemblies of uranium dioxide and gadolinia trioxide pellets.
‘Thesc assemblics consist of 624 fuel bundles arranged in a cylindrical pattern in the center of the
reactor. Each bundie contains 62 fuel rods, and each fucl rod is approximately 13 fect in length.
The fucl rods contain the uranium dioxide and gadoliria trioxide pellets.

4. The main condenser at the Station is a single-shell, single pass, deacrating type
condenser with divided waler boxes. During plant operation, stcam expanding through the low
pressure turbines is directed downward into the main condenser and is condensced. The condenser
is designed for a 22,5°F rise in cooling water temperature at 100 percent station power levels and

100 percent cooling water flow.

3 All Figures referenced in the petition are collected in Appendix A, attached hereto. All Tables
referenced in the petition are collected in the attasched Appendix B, A listing of all Exhibits
submitted concurrently with this petition is provided in the attached Appendix C,
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The Station became: ully operauonal on October 15 1987 and commcrcnal operat

A November 1987 The current scheduled retlrcmenl date of the Stuhon is Scptembcr }

‘29 20Q6 ba.sed on the current operahng llocnsc Illmons Power in the future may requést the NRC 5

W extcnd thls retlremcnt dalc an addmonal 20 ycars to 2046, :

6. Stauon capacity facton for 1988, 1989, 1990 and. 1991 were 70.8, 35 1, 44.0, and 73 3
percent rmpccuvely Thc lowcr capacity factors in 1989 and 1990 were due to both schcdu]ed and '
unschgdule;d outages. ‘A chronology of all the Station shutdqwns occurring since 1987 is presented

in Table 1 The longest pcnods of shutdown occurred in 1989, 1990 and 1991,

7 Av@:f’age yearly capncily factors projected through 2002 ’are presented in Table 2,
Pllannedr'or ,schedulm‘i refucling outages through 2002 also arc shown. Future refueling outages
beybnd cyclrer 10  are cnpcnied' to continue on the same 18-month cycle, with no other outages
p]anned or scheduled. Trher projected capacity factors in Table 2 are based on information
conccrnfng the scheduled ontagés, as well as historical industry experience. Projections beyond 2602
have not been made. However, Station management personnel expect to maintain a three-ycar

moving average capacity factor of approximately 72 percent for the life of the Station.

8. Heat {rom the Station is dissipated by means of an artificial cooling lake known as
Clinton Lake. (Figure 2.) lllinois Power consiructed Clinton Lake at the same time it was
constructing the Staticn. The lake is a U-shaped impoundment, formed by damming Salt Creek and
the. North Fork Salt Creek immediately below their confluence.  The normal pool elevation of

Clinton Lake is 690.0 fect above mean sea level. At this elevation the lake has a surface arca of




enser coolis S, watérrrrfdr the 'Slél’i;)n' is riﬁrithdréivﬁ | front thé Nonh : Férk Salt
Cteei le : f Clinton Lake by means ‘of threc circulaiing water pumps each havmg a rated 4pumpmgr"r‘
' "'fcapacuy of 212()00. gpm (470 cl's) at the normal lake elevation. After passing thro'ugh thc‘ -_
""condenser thxs watcr ttavcl& down ad. 1 mile carthen flume and is discharged to the Salt Creek leg 37

of the lake. *Betwcen the point of discharge and the point of withdrawal, the distance on Clinton

' Lake is’épproximalely 52,300 feet, or 9.9 miles. This portion of the lake, known as the cooling loop,

has a surface area andrr ,vqlume of approximately73,890 acres and 60,700 acre-{t, respectively.

10.  The flume also conveys heated station service water flows, and ireated (unﬁealed)
rsanitkaryrefﬂuents" and intermittent discharges from the Station’s radwaste treatment system. The
service waters also’arc‘withdrawn from the North Fork Salt Creek leg of the lake, and are passed
thmﬁgh"fxonsafeiyqelﬁted heat exchanger sysiems before being discharged back to the lake by way
of the flume.

11, Flume discharge flow rates vary depending upon the number of condenser cooling
water pumps in service. During summer periods, three condenser cooling water pumps are required
to maintain condenscr performance, and two service water pumps are required to satisfactorily
operate the nonsafety-refated heat exchanger systems.  The total discharge (lume flow during these
periods varies between 1,387 cfs and 1,497 cfs (896 MGD to 968 MGD) depending upon the
clevation of the lake and the clecanliness of the condenser, The design maximum quantity of heat
rejected (o the flume from the condenser and service water heat exchanger systems is 6.71 billion

BTU/hr.




990 fequires. the mndense coolmg water dtscharges from’ the Statron 0. sat:sfy he

ture cffluent hm:tatnons“preacnbed by the Board in its Orders 8897, datcd Junc 22, 1989

89-213:" dated June 21 199()4 These hmrtatlons rcqunre that (a) daily averagc dlscharge'

: tempcr tures sharl not exceed 99 F more than 90 day: in any year, and (b) the dally average S

'dxschargetemperature shall never cxceed 1107 Fon any day.’ Comphance wnth thc llmrtatlons ,
| to be demonstrated by contmuously measuring the tempcrature of the coohng water drsch’xrge 1
to Clmton Lake at the second drop structure on the dnscharge flume.

13 Thc data demonstrate that dally average flume dtscharge tcmperatures did not
'excecd the presently appllcable thcrmal effluent limits during the years 1988 through 1991. Dally
averagc condenser coohng water ﬂume dlschargc temperatures exceeded 99°F only 50 days in 1988
, 10 days m 1989 7 days in 1990 and 58 days in 1991, The maximum daily average flume dxscharge
| temperature was 108 F in 1988 104° F in 1989, 100.1°F in 1990, and 103.5°F m 1991.

' Instaptaneoua maxlmum ﬂumﬁe discharge temperatures ‘observed during 1988, 1989, 1990, and 1991

wcre 109'F, 105°F, 102°F, and 105°F, respectively.

4 The Board ordered the present limitations as variances from the temperature effluent
limitations specified in the Board’s Order in PCB 81-82, dated May 28, 1981, Table 3 presents a
complete chronology of the various proceedings and other key events relating to the thermal
standards applicable to Clinton Lake.

5 The Board’s Order in PCB 89-213 provides that these limitations will remain applicable to
Clinton Lake through September 30, 1993 if 1llinois Power submits its petition for "permancnt relicf”
(i.c., specific thermal standards) by October 1, 1992. In addition to imposing or extending the
application of the present thermal standards, the Board’s Orders in PCB 88-97 and PCB 89-213 also
required Illinois Power to monitor the lemperature of the water discharged from Clinton Lakc to
Salt Creek on at Icast a daily basis, which it has done. (See Exhibit 1.)

.5.




b, " the normal dally and seasonal temperaturc fluctuations whn,h existed before the
' ~'f'add1uon of heat due to other than nalurdl causes shall be maintained [§ 302 le(c)]

A !hc maxlmum tempemturc me above natural tcmpcraturcs shall not excecd 5°F w
" [§ 302.211(d)]; and - | o

-d. water temperaturcs at representatlve locations in the stream shall not excecd
(l) ' 60 F more than one pcrcem of the hours during December thxough Man,h
. ”('ii)" . 63° [‘ at any time durmg December through March;

i) 90° F more than one percent of the hours during April through Novembc
and

(%) 93'Fat any time during April through November [§ 302211(c)]

15" The Salt Creek temperature data collected by Tllinois Power support the following
conclusions rcgafding cbmpiiahce with the above water quality standards applicablc' to Clintm} Lake:

. a. No abnormal temperature changes occurred in the temperature of Salt Creek

- immediately below Ciinton Lake Dam, during the 1988 through 1991 period, that would
adversely affect aquatic life. Temperatures in the discharge from Clinton Lake fluctuate
slowly and within the range of naturally occurring temperatures; ,

b. Normal seasonal temperature fluctuations occur in Salt Creek below the Clinton
Lake dam as evidenced by the range in daily and monthly average temperatures. For the
periods during which Salt Creek temperatures were monitored, daily average Salt Creek
temperatures ranged frem 40.3°F to 84.7°F in 1988, from 32.5°F to 82.3°F in 1989, from
33.6°F to 82.4°F in 1990, and from 33.5°F to 84.8°F in 1991. During these same periods,
monthly average Salt Creek temperatures ranged from 40.8°F to 81.5°F in 1988, from 36°F
to 79.6°F in 1989, from 39.2°F to 79.8°F in 1990, and from 34.3°F to 81.9°F in 1991,

e Salt Creek temperatures were more than 5°F greater than background temperatures
(Station intake or site 4 temperatures) on only four days during the ycars from 1988 through
1991, Salt Creck temperatures are frequently cqual to background temperatures.
Temperature differences greater than 5°F were measurcd on two days in 1989 and two days
in 1991, with a maximum temperature difterential of 5.4°F in 1989 and 5.6°F in 1991, The




April hro4 gh November penod was 81.9°F, and the maximum monthly average tempe ture
oMerved dunng the December through March period was 45,1°F. ’

16 Exhlbrt 1 hereto provides more specrﬁc ml‘ormatron rcgardmg the tcmpcraturc data;., o

'on whrch the above com,lusmns are based and also describes the momtormg program employed by

Illmors Power to collect that data T ables 1 through 8 of Exhibit 1 present summarres of the data f: L

referenced in the precedmg paragraph Appendnccs A through C thereto present selectedr

temperatur_e-data in grcate’r detarl.

MDWWMMM

17 , Thermal data have bee collected for Clinton Lake as part of an Enwronmental
Momtonng Program ("EMP") implcmented to satisfy requirements of permits and licenses related
to the construetron and operation. of the Station.% These data were used in part to verify a model
used to pro;ect worst case condntrons concerning thermal input to the lake, taking into account plant
load factbrs, precipilation, ambicnt Water temperatures, and air temperatures.  This model also
considers the frequency of occurrence of these wutst case conditions, and their joint probabilities
of .oceurrenoe. (See ’paragraphs 20-23 below.)

18, Clinton Lake sampling sites were selected to asscss the changes in thermal gradients
throughout trhe lake. Figures 3 and 4 indicatc the temperature monitoring sites at Clinton Lake.
Temperature data was collected both on a continuous basis (sce Figure 3), and on an instantaneous

basis for purposes of characterizing the temperature profile (see Figure 4). Other pertinent

6 The EMP also includes a biological momtormg program, the results of which are discussced
beginning in paragraph 24,

.




7' "20 : The Iake temperature data collected during 1989, 1990, and 1991 have bcen uscd in

connectlon with}_:: pggdiqtivc modcling Study ;md report performed for Hlinois Powe‘rr by’rJ .E. Edinge‘r '

Assocnates,lnc éE&ingcr_"). Edinger usedr this data to reverify the modeling used in PCB 88-97 to :
¥ éé’tablish the lhc::r;i.lal. vériéhcc‘ iimiiatidns .which presently apply to the Station.? Edinger alsé was
' _as_kedl to assess the_édequacy’ of the presently applicable thermal limitations (i.e.,‘those imposed as
“a Vvariance"i'n_r PCB '88~97)7 in‘ te;ﬁls of their potential impacts on Station operations. Edinger’s

“modeling study and report is submitted herewith as Exhibit 4.

7 Exhibit 1 presents the most detailed analysis of continuous temperature data measured at the
discharge flume and at the point of discharge to Salt Creek from Clinton Lakc. (See paragraphs
15- 16 above.)

8 Edinger’s previous (1988) modeling study is included as Appcndnx A to Edinger’s present
study.

"




/ re}_provr_ d ar» daaly average values of power t‘aetors, conde: set ‘pu ping
ates, and service water prumpmgrates by Illmom Power personnel In addttton, hydrologrcalv urface -
V:mﬂow data that was not avallable for Edmgers 1988 modchng study was avarlable for,198 1991,
' _::allhough'vgroundwater,mﬂow data for thc lake were not avarldblc Flows over the spxllway: t, the;
| d in 1989 ,1990 and 1991‘ but dld not occur’in 1988 during the June through September '
. pernod and .the_model ‘has been revtsed to account for thts.
'I'he accu_acy.of the ()LVHT as dpplred to Clmton Lake and the Statlon s coolmg'- B

as_ been dcmonstratcd m Edmgers prror study, using data collected m 1988',.

' (Exhrblt 4, Appx. A.) To furthcr assess and revcnfy thc model, Edinger pcrformed snmuldtlons wrth; :

the model usmg hmc-varymé ‘boundary mndmon datd for the years 1989, 1990, and 1991° for
mdependent companson to the observcd field data from those years. The reverification pornon of :
Edmgers report exammed both the continuous temperature and instantaneous verucal profile data:
’sets collected by Ill_inois Power. (See Exhibits 4 through 11 to Exhibit 4.) According to Edinger,
statistical-'eompariso.ns between thc computed and observed temperatures for the two data sets
yielded "good to excellcrtt or "quite good" results, thus reverilying the model.

23. Edinger’s rreport next asscssed the adequacy of the presently applicable thermal'r
discharge limits, using three criteria: (a) comparing observed discharge flume temperatures for
1989, 1990, and 1991 with the.discharge limits;. (b) reverifying the accuracy of the model based on

observed 1989, 1999, and 1991 lake temperatures; and (c) determining if the 1989-1991

9.




ijbeen rt,vnnl‘led that prullcted rwpon..c tcmpcraturu; (| e., tcmpcratures in the fully mxxed
* lake in the absence of Station heat loads) are shown o accuralely represent Station intake
';tempcratures -and therefore can be used in long-term statistical analyses, and that the cxccssi_' -
temperatures - (i.e., -increases - in “response témperature  attributable to Station heat .. -
“loads)computed for actual operations during 1989-1991 were equal (o or less than: excess
, temperatures 'computcd for full load opcratmns.

Seo o With: rcspect 10 lhe third crncna, Edmgcr first- concindes - that the addxtxonal—
- meteorologxca! data from 1989-1991 does not correspond to extreme conditions which would <
o {change the long-term statistics derived from the 1955-1988 data set used in conjunction with
- Edinger’s 1988 study. Edmgcr then concludes that the observed conditions duiing 1989-1991-
1 do’ not: mqmre revisions  to “the. statlsucally-dcnvud limitations on flume  discharge
. temperature, in that the observed maximum daily average flume dlsc.mrg,e temperatures and
" the observed number of daily average flume discharge temperatures in excess of 99°F during
-1989-1991. ‘generally did not exceed the statistically-expected  values for either of those
parameters, - Fidinger did identify some uncertainty - with respect to the maximum
temperature limit, but Illinois Power deems the potential opcrdlmg impacts due to that
uncertainty to be reasonable.

Summary of Observed Biological Data

24.  Studics on the bioclogical communities in Clinton Lake are among the most extensive

of any cooling lake. Studies began when the lake reached spillway level in 1978 and are presently
cbntinuing. The inﬂuencé of thermal discharges on the biological communities is presented in the
Biological Report submitted herewith as Exhibit 3, referenced above. That report compares the last
four years of preoperational data (1983-1986) to the five years of operational data (1987-1991). The

last four years of preoperational data were selevied for comparison with operational data due to




V:Of;CHI:ftO Lake. " Thf: most pronounced effect was at the point where the discharge canal entered "

: Y;‘thc lake (snte 2) Slte 2 had thc only s:gmficant increase in blue-grcen algae. and the largest“’

'_Y'f decrease m penphyton densities. (Flgure 6) These chang&s are common in other coolmg iakes
v whcrc lhe thcrmal dxscharges enter the lakc ‘Although scveral parameters cxpeuenced dccredses‘
d’uring (_)pcratio_nal ycam, these decreases occurred at all sites (including site 1), and did not appear
: 'to:be rélatcd to thermai discharges as tliey.did not appear to vary with the temperature g'vradievnt
betwecn samplmg sites. No Station-related thermal 1mpacts to the pcnphyton community of Salt

Crcek were ldenufied

o 27. A total of 1044 monthly samples of phytoplankton, or planktonic plant life, were

collectéd at six siteS on Clinton Lake between 1983 and 1991, A total of 36 samples were collected

at the Salt Creek site quarterly during the same period.

-11-




izdépl,ahkto'nf are the animal portion of the plankton wmmunity'ﬁhiéh prey on

phytoplankton and provndt, food for- macmmvertebrdtcs and fish. The use of zooplankton as

bmmomtonng tools in thcrmal impact studies has been scarce. Thclr short life cyclcs transnent
:'vnature,; and patchy distribution -make difficult the di[‘t‘erentiation between natural variation and
Wéter#q;xality-indﬁccd changes.r A total of 554 zooplankton samples were collected at six sites in
-Clinton Lake' from 1983 through 1991, while 36 samples were collected from a downsiream site in-

Salt Creck during that period. |
3L Generally, the zopplankton community in Clinton Lake was unaffected by Station

operations. (Figure 9.) Most of the changes seen in the zooplankton community were limited to

9 High abundance of blue-green algac can contribute to foul-tasting water and oxygen dcpleuon
in lakes.

12




c plankton m streams typmally from lakc or pond discharges or from

Ssugy_)iv{qute‘ of a water body. The macroinvertebrate portion of this benthic community consists of

th(:)‘s‘_é y'(rirjgérllism:s_ whlch a‘re' visible to tlic unaided cyc and are retained on a 0.595 mm mesh sicve.
A total "of 864 quarterly - benthic macroinvertebrate samples were collected from seven sites on
‘:VVClint'oﬂ.Lake'and 144 samples’ were collected at Salt Creek (site 1) between 1983 and 1991, Two
sites were addedl’in 1986 for benthic ﬁlacroinvertcbrale sampling as intermediate sites for better
asscssmcht of thermal impacts on these sessile organisms.  Specifically, site 15 is located in the
discharge canfv.l just downsiream of the second drop structure and prior to mixing within the lake.
Site 14 is in the lake between sites 2 and 13. |

35. Overall, the benthic macroinvertebrate community in Clinton Lake was unaffected

by Station operations. Macroinvertebrate densities had annual variations but were similar between

-13-




" No therma! |mpact was seen on the benthic commumty at Salt Creek sxte 1, in that,;j

fio cons:stent dnffercnces‘ m data were notcd betwecn p:eopcrauonal and opcrauonal ycars., As

: use: trcams havc morc dlvcrse substrates than lakes, sitz 1 on Sa!t Creek Wwas more

- productlve than Clmton Lake sxl&s.

3 ¥ Flshcnes momtonng was mnductcd from 1983 through 1991, A total of912 nshcnens'
| samplcs were collected in C!m(on Lakc and Salt Creck downstream of the lake. ’_"hermdl dlS(‘hal‘gC'i ’
from’ the Statlon were dclermmcd to have hdd a posmvc impact on the Clinton Lake ﬁshery

39 Abundancc of largemouth bass, gizzard shad, and bluegill increased during
‘opcratlonal ycam. (Figure 11.) Biomass also increased considerably for largemouth bass and
bluegill.» (Figure 12;) ~Abundance and biomass declined for common carp, a common nuisancé
specieé (Figuresrll;l.Z); thesé décreases were viewed as a positive trend. White crappicv abundance
declined slightly,rhowevcr, biomass. increased 29 percent. (Figures 11-12.) Increased growth was
observed for largemouth bass, a phCnomenbn which commonly occurs in cooling lakes due to
thermal discharges which extend the growing season two to three months. External parasites and

abnormalities were not frequently encountered during the monitoring program.

-14-




4 . The stneam mmmumty was dommdtcd by oommon minnows, and by sp(.mcs that
escaped from the Iake No thermal effects occurred, since there were no Station- mduwd thcrmal

fto'_ﬁ_'ye sr 'aim; _

Specific 'watcr'fo_wi studies have not been undertaken at Clinton Lake éxcépt for-

g’enéral,ﬂybvcr cqun,ts__jcohduct‘ed by the Illjnéis Natural History Survey ("INHS'"').; 'Warterft.)wl‘
common in the fall and spriﬁg migration include mallard, black duck, green-winged teal, widgé'o.ﬁ',v
scaup spgcies, _commonrmergan.scr, goldeneye, coot, Canada goose, and cormorant. Aerial waterfowl
counts 'by the INHS at several other coélihg lakes in Illinois also show similar use patterns,
especially during the fall migratory seasori.

44, Extensive waterfowl studics do not appear to have been conducted at other cooling
lakes. Onec study was conducted at Sangchris Lake by the INHS, however, which indicated that
waterfowl cxtensively use cooling lakes without being impacted. 1llinois Power has undertaken

several projects to enhance waterfow! use at Clinton Lake, such as purchasing and installing 100




snappmg turtles) on Clmton Lake Othcr amphlblans obscrvcd at the snte mclude Amencan toad
7 cnckct frog, Northern spnng peepcr ]:astcm gray -tree frog, and lecopard frog spccxcs Othu

: repules observed mclude painted turtle species, soft-shell turtle species, and water snakes.

Impacts on Recreation

47. Clinton Lake is managed by the IDOC as a State Recreation Area. Water-based

aCtivitie.s' includg ﬁshing,b' t;oéting, water skiing, and swimming. Recreational usg'of ;he lake’s
warmebst‘areas during midsummer did not appear to be reduced as a result of thermal discharges.
State Rccreatfonal Area annual attendance have‘vincreased during operational years, as ‘has the
issuance of camping pcﬁnits. Thermal discharges may have contributed 10 the increased usage by

-16-




I‘hcrmal dlschargf.s havc Lreatcd a winter fishery in Clinton Lake, hy dlsplacmg ice

vé; in pomons Of thc lake. (Flgure 15) This d“OWS boat and shore anglcre access to areas where
they can’ catch.whlte crappxc, largcmouth bass, walleye, and hybnd striped bass,, Thcse ﬁeh
H“'Arcongregate in thermal d:scharg&s durmg the winter. Growth of several fish specxe»; has ,b'ecn’ ;' ;
o enha'nced by thermal discharges, contributing to an enhanced fishery. Other areas of the lake are " ‘
‘ frdién in nmnﬁﬁ winters aﬁd some ice fishing oceurs.
50.  In order to prevent overharvest; the IDOC restricts fishing within a two mile radius
df the ihermai dist:harge to the lake from October to April 1.
5 Fishing.
Thémial discharge.é during the warm summer months cause many fish to move away

from the areas adjacent to the discharge canal. Fishing pressure is reduced in this area as a result,-




hmltations bccamc bmdmg on the Statlons opcrdtnons and subject to lllmons Powers corporate:_;f £

envnronmcmal pollcy l’n response to the ncw temperature limitations, both momtormg 4and
admihi_sfigtiVé " megsure“s were édopted‘ by Station management personnel to assure that the -
limitaﬁdns“w'm'jld. not b:k:"cyr(cc’edcd'.:

: 54. 7 Coolmg water dlscharge temperatures are monitored continuously at two loc atmns,
the condensér b’utlel and the end of the discharge flume, prior to discharge to Clinton Lake.
Monitored discharge flume temperatures are continuously recorded on a strip chart. Instantaneous
cbndensér outlet tcmperatufes are transmitted c,on’tinuously to the main control room of th(, Station.
The continuous tempera.turc‘ monﬁor at the end of the flume is checked daily.

55. | Statioﬁ pérsonnel are regularly and routinely trained to assure they are aware of and

understand all ‘environmental requirements applicable to Station operation. A procedure

-18.




azt‘edle’lﬂumt dis(:h;'i;'gcd to the artificial coolmg lake comphes wnth all othur'
applwablc prov:snons of the Board’s rules except § 302.211(b)-(¢) [§ 302. 211(])(2)] and

: P At an. adjudxcatlvc hearing, thc dxschalger shall satisfactorily demonstrate- 10 the.’_f. s

Board. that the artificial cooling lake receiving the heated effluent will be environmentally
_acceptable and within the inteni of the Environmental Protection Act, including, but not -
limited to:
m ﬁrovisiohs of conditions capable of supporting shellfish, fish and wildlife, and
recreational uses consistent with good management practices, and

(2)  control of the thermal component of the discharger’s effluent by a
technologically feasible and. economically reasonable method [§ 302.211()(3)).

“If the Board finds that the dischargef has made an adequate showing pursuant to § 302.211()(3);

then “the Board shall prém\ilgate specilic thermal standards to be applied to the discharge ¢o that

artificial cooling lake." § 302.211(j}(5).
57. By this petition, Illinois Power is requesting the Board to determine specific thermal

standards pursuant to §§ 302.211(j)(3) and (j)(5); and, in particular, to promulgate the following

-19.




' Clmton Lalce to othcr waten of the State comply with thc applicable prowslom of § 202 211(b) (e)

Those provnsxons, and data rclatmg to Illmons ‘Power’s compliance therethh, are summanzed at

| V’paragraphs 14- 16 abovc. Based on the data; no qucstxon exists that the dxscharge Erom Clinton Lake‘
Salt Creek comphes with §§ 302.211(b), (c) and ().

6(_)._ The dxscharge alm complies or substantially- complics with § 302.211(d), Wthh

provides that the'maximum temperature ris¢. above background temperatures shall not exceed

10 Yereinafter, the limitation stated in clause (a) will be referred to as the "99°F/90 - day limit",
and the limitation stated in clause (b) will be referred to as the "110.7°F maximum temperature
Limit".
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i | ese two cxccedances’occurrcd wathm a rclatwcly short per:od of tlme durmg :

ch -Station: powcr levcls wcre mamtamed betwcen 9% to 100 percent; yet fhe temperature'

_dll’fcrentxal betwecn lhe Salt Croek (snte 1 5) tempcraturcs and background (site- 4) tempcratures -

ﬂucmated between 5 6'F and -2 7 'F dutmg this penod (Id:) Salt Creek temperaturcs were greatez
"than background lempcraturcs on six of thc days between the two exceedances and were less than
'bgckgrouud “temperatures - on 'nm(; of those days. (Id.) If Station power levels were directly
cqrrélrartrcd‘-’tq te‘mperaiufé" differentials between the discharge to Salt Creek'andrbackground, 'on’e
vrvouldr expcct tha't”:félnti\%'ely higkh positch texﬁperature differentials would have’ bcc;.n' maintained
during the period betwecn the two excecdances, as Station power levels were maintained. Instead,

the temperature differential fluctuated during this period, suggesting that Station operations, at least

1 For purposes of determining compliance with this subsection, Station cooling water intake
temperatures, at site 4, are considered representative of background temperatures; ie., the
tcmperature of the lake discharge in the absence of the Station. The temperature at site 1.5 is
considered representative of the temperature of the discharge to Salt Creek. (See Exhibit 1 at p.
6-8; id., Figure 1.)
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' ‘63. Thc Statnons NPDES permnt also requires separatc momtormg for two of thc;

, oontnbutoxy waste strcams ‘which are also dlsc,hdrged to the du,chargc flume.!? Spccxf‘ cally, the.
sewage treatmcnt plant etTluent ts momtorcd for flow, pi, biochemical oxygen demand, and total:
suspended sollds The radwaste treatment systcm effluent is monitored for flow, total suspended

sohds and o:l and grease Effluent limitations for these pollutants are based upon the Board's

12 As noted in paragraph 10, the diScharge into Clinton Lake from the flume consists of heated
condenser cooling water and station service water flows, as well as treated (unheated) sanitary
efflucnts and intermittent discharges from the Station’s radwaste treatment system.
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h/

er ures that the rcqucsted specific thermal standard IS the mosti
‘.’technologxcally feasnble and economlcally rcasonable method for the dlscharge to achlevc :

. comphance, mer and above lhe comrol methods which already are being employed. The rcmammg‘ .

' ;paragraphs in th:s scct:on demon lraterthat Hinois Power satisfies the_rcquxrennents of the two-part

showing under 57302.21 l(j)(3),

65. The reQueslcd thermal standards will continue to allow for provision of conditions
at Clinton Lake capable of supporting shellfish, fish and wildlife, and recreational uses consistent
with good management_practices. - To support this assertion, Illinois Power has evaluated the'r'
projected impacts of once-in-thtty year summer lake temperature. conditions for several trophic'

levels of aquatic animals (i.e., zooplankton, benthic macroinvertebrates and fish), and found those
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:The thermal tolerancc of zooplankton varies with the taxonom:c group and is
'}dep@endent on accllmauon tempcraturcs (Carlson 1974).1* Generally, few taxonomlc gtoups can."'
r‘eurvwc tempcratures greater than 95° F(BS ©) (Unknown 1966, Carlson 1974, Storr 1974 Janssen' |
& Gelsy 1984) Thc hlghest reproducuons and growth ratés occur betwcen 54 F and 77°F (12 C
~and 25°C) (Pennak 1991, Neill 1981, O'Doherty 1985, Unknown 1966). When temperatures exceed
ab(.mi 77°F (25"C) the zooplankton community com’pbsition shifts to taxonomic groubs télerant of

high tcmperatures or, if the temperature change is gradual enough, some of the less tolerant

taxonomic groups can acclimate to the higher temperatures.

B The maximum daily average flume discharge temperature limitation of 110.7°F is
representative of once-in-thirly-year summer conditions, according to Edinger’s statistical analysis
of meteorological data. (See Exhibit 4.) The durational limitation, that the daily average flume
discharge tcmperature not exceed 99°F more than 90 days per year, is representative of conditions
less severe than the once-in-thirty-year summer. (1d.)

14 The references cited in paragraphs 67-74 arc listed in Exhibit 5 submitted herewith.
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& (corr&sPOndmg to a mammum wcckly average lempcraturc of 109.2° F or 38.8 1)) from exlstmg dataf |

E ”whlch mdncatcs somc acchmatlon, one can assume no lmpd(.l to zooplankton at a weekly avcrage )
.V.'tcx_x;pe‘ralijrqut}'101‘.8°F _(38.3 C), as was observcd at Clinton Lake in segment _16. - With this
assumptlon, ihg ihéactéf a aiséhargc temperature of 110.7°F (43.7°C), corresponding to é weekiy'
évera"g; iénfpéraiu’r’,é '.of'r109.-2’F (38.8°C), would be limited to the top two or thrcé layéxsf é;f
segment 16, as shown m Exhlblt 4, Appx. A, Table 5.4(c). If one assumes a more conservative area
of 1mpact i.c., 95 F(35° C) as slated in published data, then the area of impact would extend from
the upper three layers of segment 13 and the upper five layers of segment 14, through all of
segments 15-17, again as shown in F‘xﬁibit 4, Appx. A, Table 5.4(c). Recovery from these high

temperatures should be rapid as temperatures cool off. This rapid recovery is related io the high
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The thcrmal tolerance of bcnthlc macromvertpbratcs varics wnth tdxonomlc gmup‘

",..lnfestag and th’ type of environment in Wthh thc tdxonomnc group normally live (1 e lakcs vs. L

7""strea ‘) (Sweeney 1984 Wled"'holm 1984) Generally, macromvcrtcbrates are enhanced by—‘i ' 

bottom temperatures up 't0;77 F (25 C), but are |mpacted when bottom tempcratures exceed 86-
:' }'896'1= (3032° C) (Pmkm_& s:ahl 1981 Wiﬁderholm 1984, Rempel & Carter 1987) Bouomf"
| "temperatures between 77 F and 95 F (25 C and 35 C) tend to change the benthic commumty by
‘:7:-'cl|m|natmg more sensitive taxonomic groups and mcrcasmg densities of other taxonomlc groups.‘-_'rva |
_Q&en, overall densitics of benthic macroinvertebrates will be greater at temperatures between 77°F -
'rmrl.d 95°F than at tcﬁ\pc;étures below 77°F.  Few taxonomic g.roups can survive bottorri'
temperatures gr_éatcr than 95-105.8°F (35-41°C) (Coutant 1962, Miller ct al. 1976, Parkhurst &
 McLain 1978, Parkixi & Stahl 1981, Wicderholm 1984).
72.  Clinton Lake bottom temperaturcs were measured mem 1989 through 1991 (Burke
1992).' These data showed that, during summer of each year, the bottom temperatures were at or
c).(cceded the 95°F upper limit tcmpemtkures only in the discharge canal (site 15). Actual bottom
tcmperatﬁrcs were 98.6°F, 94.8°F, and 94.8°F, respectively, for 1989 through 1991. These increased

bottom temperaturcs explain why the only impacts seen on the benthic macroinvertebrates occurred
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y devoid of fish as. predators -

The th shold. temperature at whlch an lmpact nccurred at (‘lmton'-'Lak

somewhue between 827 F and 95 F. 7 Thls follows from the fact that an nmpact was 'secn in‘the

: t.,,ff_idlscharge canal at 95° F (35 C), while no lmpact was scen in thc lake, a short dlstance away, where

;.ither maximum .mcasured boltom temperaturc was 82.7°F (282 C) If one assumes the veryk
o consetvatwe no-tmpacti tempcraturc of 82.7°F (8. 2°C), then all of Clinton Lake would be 1mpacted'
7 'undcr the once-inmthlrty-year predlctlans, shown at Exhibit 4, Appx. A, Table 5-4(c). Amblent
| tempcratures undef these pred:cted condmons would be 89.2°F (31.8°C), however, which also would
r‘exceed the conservatwc observed no-lmpact temperature. Thus, in the once-in- thlrty-year summef,
'the ben!hlc:macrnmvertebrate commumty would be impacted even in the absence of the Station.

On.the ‘piher hand, 1f one assumcs the opposite extreme (i.c., & no-impact temperature of 95°F or

35'C) thcn only lake ségtnen;s 15, 16 zjaJnd 17 would be impacted in the Onéc-in-thirty-year sumiaer.
f(gxhibie'd, Appx. A, Table 5-4(c).)

74.  Several studics have noted that the densities of the benthic community are enhanced
at temperatures between 82°F and 90°F even though some of the more sensitive taxonomic groups
are climinated (Coutant 1962, Benda & ProfTitt 1974, Parkin & Stahl 1979, Nichols 1981, Webb
1981, Rempel & Carter 1987). .Onc would thus expect that in the predicted once-in-thirty-year
summer at Clinton Lake, the benthic macroinvertebrate community would change in favor of more
thermally tolerant taxonomic groups. Quite possibly, overall density may be greater than during
cooler scasons, Additionally, it is doubtful that all thermally sensitive taxonomic groups would be

eliminated from the lake. Rather, they probably would burrow into the mud, where temperatures
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-periods fjhlgh lake temperatures (i. e, at the 99° F/90 day limit) should be similar to the lmpacts,

: ,—,jm,dmcuswd 1he only additional impact of the prolonged high temperatures may be to emergmg;r
mwcts Howcver, many ot‘ the bcnthlc lnsect.s are abxe to adjust their devel()pment to avoxdu

'emergmg under poor environmental conditions.

76.. llinois Power sub_mitted a detailed biological evaluation of the projected impacts of
predlctchhnton Lake tcmypcfatures during a once-in-thirty-year summer, in support of its petition
fbr 'tlterm’al variance in PCB 88~97. That evaluation was prepared for Hlinois Power by
Envnronmcntal Science and Engincering, Inc. ("IZS&E") The evaluation consisted of \wo parts:
an analysis based on an earlier (LARM) modeling of Clinton. Lake temperatures, mcludmg f
detailed discussion of the methodology for applying the United States Environmental Protection
Agency ("U.S, EPA") Protocol for assessment of thermal cffects; and a subsequently update, in the
form of the prepared testimony of ES&E biologist Richard Hall, to address changes in the predicted
lake temperature regime arising from the use of Edinger's GLVHT model in place of the LARM
model. ES&E's original cvaluation and subscquent update are being submitted herewith, as
Exhibits 6 and 7, respectively.

77.  The evaluations developed by ES&E were then further updated by Iilinois Power
personnel to incorporate information which became available after the conclusion of PCB 88-97,
including results of the EMP prcsented in the two reports submitted herewith as Exhibits 2 and 3.

Potential impacts of the 110.7°F maximum temperature limit, and ol the 99°F/90 day limit were




catfish, bluegill, latgcmouth bass‘ and whnte crapp:e. E

1mpacts on reproductmn, growth and sumval for each spemes mmg tempe af
ive llterature database and the preferred habitats of each spccxcs. Apph

,;of the ‘U. S' EPA Protocol results in"a conservative assessment of thcrmal 1mpacts since only

o "’nfc;t'cﬁbd"ih'abitats arc used, rather. than the entire lake area, and no consideration _,i,s»allow‘ed;fdri: ‘

adapt:'tlon to a coo'ling'laiccren‘vi'ronmcnt such as through early spawning or througn?“t'}iié:
identification of lherma. ret'uges in the lake.

78. Illlnois Powcr s evaluations indicate lhat minimal impacts will be mcurrcd for gnzzard
-shad, common carp, and bluegill for reproduction, growth, and survival. For channel catfish and
largeméntb bass tn‘inimralj impacts would occur for growth and survival. Reproduction would be
' somcwlmt Iumtcd for.a part of the spawning season. In spite of these predicted impacts, howevcr,
largemouth bass and channel camsh thnve in numerous other midwestern cooling lakes. - Even if
Vt’,hcsc imp,acté did occur, at worst the result would be a weak year class, a relatively common
occurrcncc in fish populations.

79.  Under lake temperature conditions which approach the 110.7°F maximum
temperature limit and the 99°F/90 day limit, 1llinois Power's evaluations suggest that white crappic
may not survive ip Clinton Lake. The evaluations also suggest thal crappic may nol survive cven
under severe ambient summer conditions at Clinton Lake, cven without discharges from the Station.
If crappic did survive, impacts on reproduction would be substantial (generally 40 percent of
preferred habitat available) and impacts on growth much less severe (gencrally 90 pereent of

preferred habitats available).




"r :expected to recover qulckly from any tbermal lmpacts ‘while the overall densutles of benthlc

f.macromvertebrates are expected 10 increase with warmer tempuature.«: For most fi sh speues th;ﬂ_-'

wo'sl 1mpact expected to occur in a once-in- lhlrty-year summer is ‘a weak year: c]ass, whnch is
: relahvely common. , Certam sensmvc taxonomic groups of benthic macromvutcbratcs as well as
rwhite cmpple, mlght be ellmmatcd durmg a once-in-thirty-ycar summer, although those results
appear to be mdcpendcnt of whcther the Station is operatmg Finally, all of the pro;ectlons are
conscrvatwe, and do not account for acclimation and other survival mechanisms utilized by the

\AlIC commumty

.

81.  IHllinois Power provides for control of the thermal component of the effluent from
the Station to Clinton Lake by a technologically feasible and economically reasonable method. The
discharge of heated effluent from the Station is transported to Clinton Lake by means of a 3.1-mile
discharge flume, with & hydraulic retention time for water in the flume of approximately four hours
at full urculatmg w3 tef flow. A study performed for Illinois Power by Sargent & Lundy Engineers
("S&L") estimates that a drop of approximately 2.63°F in the temperaturc of the recirculated
condenser cooling water discharge from the Station is achieved solely from natural cooling at the
surface of the discharge flume and from heat loss duc to natural water spray at the drop structures
of the flume, (Exhibit 8.) This natural temperature drop amounts to more than 24 percent of the

total drop in heated cffluent temperature which S&L estimnates would be required to assure that
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Iilmons Power also consldercd sevcral alternative means for controllzng" tl,e

reclrcuiated oond Snser coolmg water dlschnrge from the Station to Clmton Lah:. ’I'hc:se altcrnauve L

Tm'cans ine,lu"dcd de‘ra’tini" the Station and ad,ding some form of supplemcntal coOling.- To provxdc S
some basls for companson among thcse several altematwcs, Tlinois  Power prepared or' |
'ccmmlssloncd the prcparat:on of studlcs dclmeatlng the costs associated with cach The presem .'
altemative:' wckmg permanent rchet from the Board in the form of specific thermal standards, is
"vzcwed as bemg esscnually costle&c.

' 83 At Illmons Power’s request, S&L completed a study investigating four passive coolmg
'tcchmques to pnovnde supplemental cooling of the circulating water and service water’ ﬂows
di_schargcd from thc Station while those flows were in the discharge flume.'® (Exhibit 8.) The

téchniques considered By-S&L were: (a) shading the flume surface from solar radiation; (b) spray

15 The 99°F value is significant because it scrves as the basis for the durational component of
the temperature limitations applicable to the Station’s heated effluent discharge to Clinton Lake
(i.e., the daily average discharge temperature at the sccond drop structure presently may not exceed
99°F more than 90 days per year). Thus, if the temperature of the discharge at the second drop
structure was never greater than 99°F, the durational component of the limitations could never be
exceeded; and, g fortiori, the maxnmum dally average temperature limitation could never be
cxcecded

i6 Hlinois Power commissioned the study prepared by S&L in part to respond to the Board’s
suggestion in its Order in PCB 88-97, that Illinois Power "may also wish to consider adding some
type of heat conductmg device to the flume to passively conduct heat from the water and radiate
it to the air." (Order, at p; 9.)




assoclated _wnth pro;ected capacuy d«.ratmgs that could be required at the Station to comply w1th"i‘
; .‘.fthe anx lhermal l]mlts during summer. meteorological conditions representative of a once-in- ten-
: ycar occurrencc. (Fxh:blt 9) The cost |mpact is based upon incremental production costs wzth.'
Cllnton dt:tatcd_ compared to Ch.nton operating at full power. The incremental costs include the

| additional ﬁu'cl, Vari.ablcroperatio"rrl and maintenance and interchange purchase costs incurred by.th.e

Hllinois Power - Soyland Power ("IPSP") Pool. Given these conditions, and assuming forecasted 1993

system conditions, the IPSP Pool Production costs would be expected to incrcase by $365,000 (in

1993 dollars) if Clinton were derated. (Id.)
86. The foregoing analyses demonstrate the significant costs and lack of feasibility

associated with alternative means of controlling the recirculated condenser cooling water discharge

17 1n the absence of relicf from the Board in this proceceding, on October 1, 1993 the thermal
limits applicable to the recirculated condenser cooling water discharge from the Station to Clinton
Lake will revert back to those ordered by the Board in PCB 81-82.
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f-,' thcrspecrf ic: thermal standard adoptcd by thc Board and applrcable to thc Statlons thermal

"drscharge. ,Under § 316(a) of thc CWA 33 u. S.C. § lozo(a), altematwc thcrmal ctﬂuent standards i

| altcrnate to any npphcablc fedcral standard (of whtch there is none. for the Statron) or. any statc-'
vthermal efﬂuent standard may be rmposed if it is demonstratcd that the a]ternatwe standard wrll
' assure thc protectlon and propagatron of a balanced, mdrgonous populallon of shellfi sh F sh, and.
v, wrldhfc m and on. thc body of water into which the dlschargc“ is made. Although the Board's
standard under § 302 2110)(3)(A) is not cxactly the same as the standard under § 316(a) of the
CWA, Illmois Power behcves the two ..tanddrds are consistent, and is not aware of any authority
:to thc contrary Indccd the Board's rules recognize the consistency between the evidentiary
| showmgs required under these two standards at § 302.211()(4).
88 The Board also is authorized to grant the relief requested by Illinois Power.  The

NPDES permitting authority has, in accordance with the CWA, been delegated to the State of
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' ﬂ-m and -§ 302 2110)- rcqulrc an. adjudlcatlvc hearmg before thc Board will grant such’ tanda ‘
- to the pemloner. IIImons Powcr therc-fore rcquc,sts that the Board schcduk. a hcarmg n lher'
. present peiiuon in: accordanz:c, thh § 106. 202

- 90 In support of thc faclual asseruons herein, Itlinois Power is attachmg hereto Flgurcs

.1 thmugh 1" and Aables 1 through 3 as Append:cas A and B, rc.spectwcly, and is submxttmg'

.7 hercmth ,he above-descnbed Exhlbxl.s 1 through 9 listed on the attachcd Appendix C. Ilhnms-

: Pow , also 1s subrmttmg herewnth as E.xhlblts 10 through 14, rcapecuvcly, the afﬁdavxts o[ Thomas,

i in further support of the factual assertions herem and in support of the various Plgures T ables and
' othc; foh;plts.;‘- (,c_rtulu of the_s_e af_fid_avnls rmltlally,arc being filed in facsimile form, and the afﬁdav_nt‘_ |
(_)fjJamcS'A'. Smithsun is uciug ﬁled in unSigned form, due to time .constraints and/or unavailabili{y ,
of _th¢ afﬁant_.‘s Tu the extent it is unable tu do so initially, Illinois Power will file signed, o'riginai

affidavits for the above individuals as soon as reasonably possible.

Intention With Respect to Heated Efftuent Deronstration Pursnant to § 302.211(1)
91.  The timing of the present proceeding coincides with the period of time during which

Tllinois Power must file with the Board its petition regarding the heated effluent demonstration for

18 With respect to Mr, Smithson’s affidavit, see Illinois Power’s Motions chardmg Certain
Procodural Issues, filed concurrently hcrcwnth.
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‘ "_PCB '88~97 ftom hmlts apphcable to thermal dnschargc,s from the Stauon Illmols Power has"

comphcd wnh lhe request in’ the Board s Ordcr in PCB 89- 213 that it ﬁle the prcsent petmon by‘
' -October 1, 1992 m order to obtam an extens:on through October 1,-1993 of thc cxustmg vanance..
'Havmg obtamcd thls extcm:on, llhnms Power’s operdtlons at the Stauon are not hkely to be unduly
: 'res_trictcd m'th_c cvent of severe meteorologlcal condmons until the summer of 1994 at the earliest.
' lﬁllinois Pdivcf thus will seek to consolidato the present proceeding with the proceeding on its
petition for thcrmal demonstration if such consolidation is not likely to delay the Board's resolution

of this petition for specific thermal standards beyond the spring of 1994.




The ,mperalurc of the. dlscharge to- Clmton Lake' from Clmton
*Power Station, as measured at the second drop structure of the -
- ‘discharge. flume, shall be limited to a daily average tempcraturc‘: -
“which (a) does not excced 99°F during more than 90 days in a fixed
- “calendar year ranning rom January 1 through December 31, ‘and -
(b) does not exceed 110.7°F for any given day.

Respcctfully submittéd,f

ILLINOIS POWER COMPANY; '

o L LR

One of its Attorneys

Shcldon,A. Zabel
,Enc L Lohrem

SCHIFF HARDIN & WA[TE
“7200 Sears Tower
Chicago, Illinois - 60606

(312) 876-1000




Figure 10:

Figure 11:

Figure 12:

Figure 13:

Figure 14;

Figure 15:

PURSUANT 'l' 35 ILL. ADM. C()DE § 30 2110)

LlST OF HGUR['
~(Attached heréto)

__'flﬂégt_:iﬁii"éf"C!intén Power Station sité within political townships.

 Site characteristics:
Continupqs temperature monitoring'sites, Clinton Lake, Clinton, Iliinois.
, ThemEl,‘ plutﬁe. transect locations, Clinton Lake, Clinton, Ilinois.

' ‘-'anmnmcntal momtormg program sampling sites, C]mton Lake, Clmton, Illmms.

Percent ch.mge in three paramcters related to the pulphyt(m community between

;preoperatxonal and 0perdt|0ml years, Clinton Lake, Clinton, Illinois.

"Perccm, mcreaseinithree parameters related to the phytoplankton community

between preoperational and opcrational years in Clinton Lake, Clinton, Illinois.

vCoinparison of four paramcters related to the phytoplankton community between

prcoperati()nal and operational years in Clinton Lake, Clinton, Illinois.

Densnty Gi woplankton, by year, collected from 1983 through 1991 in Clinton Lakc,
Clinton, lllmons.

Density of benthic macroinvertebrates, by year, collected from 1983 through 1991 in
Clinton ake, Clinton, Illinois. ,

Suminary of important fishes collected (number per hour) during preoperational
years (1983-1986) and opcrational years (1987-1991) of Clinton Power Station,
Clinton Lake, Clmton, Nlinois.

Summary of important fishes collected (kilogram per hour) during preoperational
years (1983-1986) and operational ycars (1987-1991) of Clinton Power Station,
Clinton Lake, Clinton, Iliinois.

Major fishes attracted to (or which avoided) the warmed discharge waters (Site 2)
during cool seasons (spring, fall, and winter), Clinton Lake, Clinton, Illinois.

Major fishes which avoided (or were attracted to) the warmed discharge waters (Site
2) during summer, Clinton Lake, Clinton, Illinois.

Gencral indication of icce- fxcc arcas during typical winter condition, Clinton L'\kc,
Clinton, Illinois.
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ﬁshes collected (numbér per hour) during preoperational years (1983-1986)
(1987-1991) of Clinton Power Station, Clinton Lake, Clinton, Illinois.
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COMMON CARP

Summary ‘of m;lpc;‘rtamf fishes collected (kilogram per hour) during preoperational years (1983-1986)
and ‘operational years (1987-1991) of Clinton Power Station, Clinton Lake, Clinton, Iliinois.
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i'ton'Power station
Thermal Demonstration

History of station Shutdowns

TABLEI

1987, through Februdrj 295
Glincon‘?owez Sration has provided alecfrical powcr for 1048 days and been shut
fo*_ Lidays .- Below is e li t of the outages:

Scheduled S
Duration - Dufation - Reason

A

March-18-May 5, 1988 - 39 days 47.6 days  Scheduled ‘planned outage = for
° . e oo general maintenance. e :
'Juﬁe’Z&a2§}71938 - " 1.6 days Failure of feedwater system relay -
, e . caused reactor water level - to-
decresse to the protection system
setpoint, resulting - in  an-
automdtic reactor shutdown.

July-12-13,.1988 ' 4 da All three circulating water pumps.
: RARTIR. : shut down because of a false
indication of high water -in

condenser - pit. As - a result,

condenser vacuum was lost ‘and-a

manual  rsactor  shutdown - was

performed. B )

November 11-25, 1988 13.5 days Fire in one of the main power’
e transformers resulted in = an
automatic turbine trip and

automatic reactor shutdown.

January 2-May 23, 1989 69 days 146.0 days Scheduled planned ouCage for
first refueling of nuclear core.
Corrective and preventive
maintenance also performed,
Electrical equipment environmen-
tal qualification issues raised
by the Nuclear Regulatory
Commission resulted “in
approximately 34,0 days of the
cutage duration.

June 1-21, 1989 s 20,5 days  Reactor recirculation pump seal
failed, forcing a manual reactor
shutdown.

June 28-30, 1989 T 2.3 days Failure of a sudden-pressure
: sensor relay in a main powver
transformer resulted in a
generator trip and an automatic
.- reactor shutdownm. -
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(Continued) "

thgduled'_
“ Duration - Duration

Reason

- 12 © days

Déct’ginh&.{xf-}L.tl.f];lsi.,':"r1'9_89:1 5. days

‘February i3-21, 1990

February 21-April 10, 1990 230 days

April 13-24, 1990 ) 10.9 days

manual shutdown of rpacto

Feadwater ~ heater steam' §
valves malfunction resulted i
loss of vacuum: in ths: con nse
and manual shutdown of reac

Maintenance'; outage ,sChédUl
approximately a month in-ddvance
to repalr steam leaks and’ perform,

- other maintenance.

Maintenanc. outage - scheduled'
approximately two - - weeks - in
advance to adjust an instrument,;
in oneg - of . two .. reactor

recirculation systems that helps

regulate the - amount -of - cooling
water flowing through " -the
reactor. Without ‘the adjustment,
the reactor -.would have :been
limited to 65 percent capacity.

To repair isolation valvesiin;a'
ventilation system that failed-
routine leak rate test. . -Manual

reactor shutdown made as required

by Technical Specifications.

Scheduled  maintenance outage
started early due to the previous
shutdown to wupgrade electrical
connections in the containment
building and repair fuel-handling
equipment. Flow problems
identified in a cooling water
system required an outage
extension of approximately 14.9
days.

Management directive to. retrain
control room operators after an
error was made in starting up the
plant from the previous outage.
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o (Continued)

Schaduled
-~ Duration Duration Reason'

“May 9-17, 1990 - . - 7.9 days Manual reactor - shutdown - whem
e ' Division 1  and II1 ~ Diesel
Generators declared lnoperable
per Technical Specifications. due .
to finding cooling water ‘supply.
piping oexpansion bellows  not- .
installed per design. B

~May 17-19,-1990 } * Manual reactor = shutdown - when .

' _ feedwater control power . supply -
failed causing reactor - flow  to:
enter unstable operations rggiqn.
July 9-11, 1990 Turbine trip and automatic
reactor shutdown when an out-of:
calibration instrument sensed a
YOLTS/HERTZ mismatch ~ on.  the
generator output,

July 12-27; 1990 15.5 days Erratic response from = reactor
' : recirculation flow control valve
during startup resulted in

management: decision to shutdown

to repair wvalve and  replace

reactor recirculation pump seals,

October 14, 1990-March 8, 1991 145.8 days Scheduled planned outage for
: second refueling of nuclear core,
corrective and preventive

maintenance also performed.

March 9, 1991 Turbine manually tripped off line

during startup due to problems
encountared when transferring

loads o the generator.
November 16-19, 1991 - 3. Manual reactor shutdown due to
e : loss of condenser vacuum after
isolation of one-half of the
condenser to check for tube

leaks.

Took generator off-line to repair
an overheating disconnect switch
on the generator output breaker.
Reactor remained critical.

November 27, 1991
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(Concinued)

&Lhoduled .
Duration Duration

- Reason .

'bgr 221§6 01991 - <. 4.6 days

January 4-16, 1992 12.2 days

‘

February 27- 29 1992 -

March 1, 1992- May 31, 1992

Manual -reactor: shutdown due
the failure of one of the Rea¢
Recirculation flow control valve
position feedback

resulting = in

flow,

failure —of the "B" -
Power Transformer -
Replaced MPT with a spare,

Automatic reactor shutdown due to -
failure of the "B" Turbine Driven'
Reactor Feed Pump control:
valve/controller - ‘during.. a -
feedwater transient resulting in
a low reactor vessél water level,
Remained shutdown to start —the
third refueling outage (RF-3).

Scheduied planned outage .. for
third refueling of nuclear core,
corrective and preventive
maintenance also performed. (RF-3)




ex Station
Thermal Demonstration

" Projected Capacity Factors
o and - -
Planned Qutages

TABLE 2

PPN
’.

1991 1992 1993 1994 1999 1996 1997 - 1998 1999 2000 zbdl';' 2002 .

lﬁ‘;;vh‘-'!vccnintvq"--l-v-Il‘!\iv'l‘i'lnll'-A.--.zt;“—--------g --------- SEvervsavEpresaasseIrIYITOR YT RRULIIOIVAS

48 384 383 365 365 366 : 265 3hb 850

afusting Gutsge 0 B W 6 0 ' .

= P Lanned: Madntenande
- Outage Davs

" Plaered Unft.dvai Lable days

‘- foresd Outages .
} Ravaxy - - 0
oo Bewivalent EFPO Loas

- 20C Constdown Derate
% Powsr fange . -

- Buratian(Days)- .

~ fquivaiant EFPD Loss

" GEher Ptamied/Sesicnal Derstes
Rete(¥) - - ° o 0
- Equivatnt EFPO’ Lose

Forced Darates
Rate()
- Feuivalent EFPO Loss

Equlvalent Avsilability
Year(S) o

- Peat 3 Yaaraix)

Lead Cycling Losses
Rate(X)
Equivalent EFPD Loss

Karuevaring/Lfficency Luiu
Rate(X)
Equivelient EFPD Loss
Capacity Factor
Yoar(X} 87.6 86.7
Past 3 Yaars(X) . 68,31 T2.1 3.4 72.5
RAIN Net Capacity Rating(Mie) 940 40 940 940 940 9&0 P40 240

Eltc!ﬂcal Generetion(m)  SB78009 3662419 53678SY 4811400 5743356 5584729 7050709 55840352 53505544 6926824 5489527 5422545




ILLINOIS POWER COMPANY
Decatur, 1llinois

CLINTON POWER STATION

Clinton Lake Thermal Proceedings
Chrenology of Events

TABLE 3

Description

The IPCB orders (PCB 81-82) site-specific temperature limits on cooling water discharge to Clinton Lake.
The IPCB orders daily average discharge temperature shall not exceed 108.3F on any day and not exceed
99F more than 44 days in 365 days.

IPC notices flume discharge temperatures are approaching site-specific temperature limits while ascending
to full power.

IPC retzins JLE. Edinger Associaies to remodel Clinton Lake using best available station operating data.

IPC files a petition (PCB 88-97) before IPCB for a variance from temperature limits of TPCB 81-82. IP
petitions the IPCB to raise the maximum daily average temperature limit to 110.7F and increase the
number of days average daily flume discharge temperatures may exceed 99F to 90 for 1988 and 1989.

IP files a petition for a provisional valiance because one circulating water pump rails and must be taken
out of service.

IP receives a provisional variance from PCB 81-82.

IP files a petition to amend its June, 1988 variance petition. IP requests the IPCB to extend the requested
variance through October 1, 1990. :

1 The IPCB grants TP a variance throus’s October 1, 1990 in PCB 88-97 as petitioned in February, 1989.

| IP petitions the IPCB (PCB 89213} to extend the variance of PCB 88-97 through October 1, 1993. The
1989 summer period capacity factor was very low because of station operating problems and the capacity
{ for the summer of 1990 was also expected to be low because of approaching refueling.

' The IPCB extends the variance of 89-213 until October 1, 1992. Inits order the IPCB indicates it will
extend the variance until October 1, 1993 if IP files its site-specific thermal standards petition by
Cctober 1, 1992.

A
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Exhibit 3.

Exhibit 4.

“Exhibit 5,
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Exhibit 7.
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Exhibit 10.
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LIST OF EXHIBITS
(Submitted separately)

: (‘nndcmcr Cooling Water and Cooling Laku Discharge Tcmpumture Fvaluauons.‘ .

: lllinms Powcr Oompany, C‘Imtsn Power Statmn Environmentat Momlonng Program :

Watcr Quality Report, 1978-1991, (Separately bound.) -

1ilinois Power Company, Clinton Power Station, Environmental Monitoring Program

_ Biological Report, Comparison of Preoperational Date (1983-1986) with Operational
; ‘Data (1987-1991). (Separately bound, and including a separate appendix.)

- Clinton Power Station Anificial- Cooling Lake Demonstration: .~ Clinton Lake

_Hydrothermal Model Verification for 1989, 1990, 1991, and Determination - of

- Adequacy of Variance - Limits for Clinton Station, prepared by JE. Edmger
Associates, Inc,

Réfercnces Cited in Support of Evaluation of Thermal Impacts.

Biologicai Evaluation of Predicted Thermal Discharges in Clinton Lake, prepared
by Environmental Science & Engineering, Inc.

Prepared Testimony of Richérd E. Hall in Proceeding PCB 88-97.

Study, entitled Supplemental Passive Cooling of Circulating Water at Clinton Power
Station - Unit 1, prepared by Sargent & Lundy,

Letter to Mr. T.L. Davis from Edward F. Stoneburg, regarding Clinton Power
Station Electric Produclion Costs Associated with Conshammg the Station to Not
Exceed Current Discharge Flume Thermal Limit.

Afﬁdavit of Thomas L. Davis.

Affidavit of John E. Edinger, Ph.D.

Affidavit of Gary D. Matthews,

Affidavit of James A. Smithson.

Affidavit of Edward F. Stoneburg.




f.iDorothy M. Gunn, Clerk

- Iilinois Poliution Control Board -
~-.100-W. Randolph St,, Sunitc 11-500
Chicago, Iinois - 60601

‘and by causing a copy to by sent by the Umted States mail, properly addressed, firsi-class postage
' :prepmd to.
5 Illmois ‘Environmental Protection Agency
. Enforcement Programs

#2200 Churchill Road -
‘Springfield, Tilinois “62706

One of the Attorneys for P;:ti_li er
linois Power Company '




