
BY HAND IlEUVEBV 

Ms. Dorothy Gunn, Clerk 
Illinois Pollution Control Board 
State of Illinois Center 
100 West Randolph Street 
Suite 11·500 
Chicago, Illinois 60601 

September 30, 1992 

Re: Illinois Power Company's Petition for Hearing to Determine S~ 
Thermal Standards Pursuant to 35 III. Adm. Code § 302.2110) 

Dear Ms. Gunn: 

I am enclosing herewith for filing an exccutcd original and 10 copies of: (1) a Notice of 
Filing, Petition for Hearing to Determine Specific 'l1lCrmal Standards Pursuant to 35 Ill. Adm. Code 
§ 302,n10), Exhibits to the Petition, and a Certificate of Service indicating the required service on 
the Illinois Environmental Protection Agcn(,'Y; and (2) a Notice of Filing, Illinois Power's Motions 
Regarding Procedural Issues and Affidavit of Thomas L. Davis in support thereof, and a C'-ertificate 
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. 

Enclosurcs 
cc: Thomas L. Davis, w/enels. 

Sheldon A. Zabel, w/cllcls. 



Petitkm of JJlinoitPowcr Q)mpany 
(Ointon Power Station). (or 
Hearing Pursuant to 35 1lI. Adm. 
Code § 302.2110) to DctertIlinc 
Specific ThertJUll Standards 

PCB No. 92-.. 1# 
(§ 30l.211(j) Hearing) 

PI!."Tlll0N FOR IlEARJN(. TO DETERMINE SI'ECW.C THERMAL S'fANDARllS 
PURSUANT TO 3S ILL. AIlM. CODE § 30:.2110> 

In acoordanc~ with Title VII of the Environmcl!ial Protection Act, III. Rev. Stat. 

1991, ch. 111%, f§ 1026.29; 35 111. Adm. Code Part 106, Subpart B; and 3S lIl. Adm. ('"ode § 

302.211,1 Illinois Power ('...ornpany ("Illinois Power") hereby submits lhi::- I,clition for a hcaring to 

determine l!~'ii~ thennal standardti purSullnt to § 302.211(j).2 Specifically. this petition requests 

the Iliinois Pollution COJ.lrol Board ("Board") to promulgate the following specific thcrmal standards 

to be app!i~ to the recirculated condenser cooling water discharge to Clinton Lake from Illinois 

Power's Clinton Power Station (the "Station-): 

lbe temperature of the discharge to Clinton I"lke from Clin!on 
Power StatiOJ., as measured at the second drop structure of the 
discharge flume, ;Jhall be limited to u daily avcrag/~ tcmperature 
which (11) docs not exceed 99'F during more than 90 day~ in a fixed 
calendar year running from Junuary 1 through December 31, Itnd 
(b) docs not execlxl J to.7"F for any given day. 

In support of this p,;·;jtion, Illinois Power slates: 

I Unless otherwise slated, references hereinaftcr to H§ xxx.x.xx:" IIfC to the corrc1>ponding sr;ction 
of the Board's rules under 111lc 35 of the Illinois Administrative Code (:l5 III. Adm. Code). 

2111lt; petition 15 filed in accordance with the fC(luirell1cnls of § 106.20 I. 'f11at section providcs 
little guidance rcgilrding the gener·1 inrormation to he included M part of the petition For this 
reason, thi.~ petition generally folll.W8 the informational requirements for n petition IiIcd in 
accordancc with §§ 106.101 and 106. to2, pertaining to ;icatcd cflluenl dCI1lOll.~tration,<;, except to the 
extent that § 302.21 1 (j)requirc.'I different Of additional inform,.tion. 

:- ,-- :~ ~. , 



OiD\Or.a,~,~~ .. t:u· Coua~,ttlinois. (FIgure 1.)3 The Station operatcs24hourSper daYt~en"~al)'S 
Appioximately 1,200 persons are employed at the Station. 

i The Station's generating system consists of a boiling-water reactor, steam turbine 

generator, beetdLuipation system, and associated auxiliary facilities. The Station's rated thermal 

capacity is 2,894 MWt. Its rated gross and nct electric generating capacities arc 985 MWe and 933 

MWe, respectively. Actual net electHcal generating capacitie.'i vary depending upon auxiliary station 

electrical demands and intake cooling water temperatures. Net electrical generating capacities 

range from 930 MWe to 935 MWe during summer periods, and from 940 MWe to 944 MWe during 

winter periods. 

3. The beiling-water reactor produces steam for direct use in the steam turbine. The 

reactor uses nuclear fuc\ consisting of 8S..'1(!mblic.li of uranium dioxide and gadolinia trioxide pellcts. 

These assemblies consist of 624 fuel bundle. .. arranged in a cylindrical pattern in the center of the 

reactor. Each bundle contains 62 fuel rods, and each fuei rod is approximately 13 tec,t in length. 

The fucl rods contain the uranium dioxide and gadoJida ~rioxjde pellcts. 

4. The main condenser at the Station is a single-shell, single pass, dCl1crating type 

conden.wr with divided water boxc.'i. During plant operation, steam expanding through the low 

pres.~urc turbine" is directed downwnrd into the main condenscr and is condcnsed. The condenser 

is designed for a 22.S"F risc in cooling water temperature at 100 percent station power levels and 

tOO percent cooling water flow. 

3 A!I Figures referenced in the pctitioJlllrc collected in Appendix A, attached hereto. All Tables 
referenced in the petition nrc collected in tile IIttnched Appendix B. A listing of 1111 Exhibits 
submitted concurrently with this petition is provided in the attached Appendix C. 
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":29,'2026 based (mthe current operating license. Illinois Power in the future may request, the NRC " 

to eXtend this retirement date an additional 20 years to 2046. 

6. Station capacity factors for 1988. 1989, 1990 and 1991 were 70.8, 35.1, 44.0, and 73.3 

percent,respcctively, The lower capacity factors in 1989 and 1990 were due to both scheduled and 

unscheduled outages. 'A chronology of all the Station shutdowns occurring since 1987 is presented 

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

7. Average yearly capacity factors projected through 2002 are presented in Table 2. 

Planned or scheduled refueling outages through 2002 also are shown. Future refueling outages 

beyond cycle 10 are expected to continue on the same IS-month cycle, with no other outages 

planned Or scheduled. nle projected capacity factors in Table 2 are based on information 

concerning the scheduled outages, as well as historical industry experience. Projectiolls beyond 2002 

have not been made. However, Station management personnel expect to maintain a three-year 

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

llrscrlpthm vlMdhod (or nellt Wssipation 

8. Heat from the Station is dis.'lipatcd by means of an artificial cooling lake known as 

Clinton Lake. (Figure 2.) Illinois Power constructcd Clinton Lake at the same time it was 

constructing the Staticn. 'The lake is aU-shaped impoundmcnt, 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 feet above mean sea level. At this elevntion the lake has a surface area of 
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~.:nlIC~r ~Unlwater for tbeStation is withdraWn from the North Forj(Sall 

. '::"~IFieg()rqint()n Lake by ineans' of three circuluting water pumps each having a rated pumping 

capacity of 212.000 gpm(470 cfs) at the normal lake elevation. After passing through the 

cOndenSer, this water tra'/els down a 3.t-mile earthen flume and is discharged to the Salt Creek leg 

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

Lake is approximately 52,300 feet, or 9.9 miles. This portion of the IlIke, known as the cooling loop, 

has a surface area and volume of approximately 3,890 acres and 60,700 acre.ft, respectively. 

10. The flume also conveys heated station service water flows, and treated (unheated) 

sanitary effiuents and intermittent discharges from the Station's radwaste treatment system. The 

service waters also are withdrawn from the North Fork Sail Creek leg of the lake, and are passed 

through'nonsafety-related heat exchanger systems before being dischargc.--<i 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 condenser performance, and two service water pumps arc required to satisfactorily 

operate the nonsafety-related heat exchanger systems. The total discharge flume flow during these 

periods varies between 1,387 cf:o; and 1,497 crs (896 MOD to 968 MGD) dcp<:nding upon the 

elevation of the lake and the cleanliness of the condenser. The design maximum quantity of heat 

rejccted to the flume from the condenser Ilnd service watcl' heat cxchanger systems is 6.71 billion 

BTU/hr. 
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temperlltures ~hall ri()t exceed· 99 4 Fmoretban 90 days in any year, and (b) the daily average 
, .. -

. . -

discharge temperature shaUnever ex~ 1l0.7 c F on any day.S Compliance with the limitations 

is to ~demonst~ated by Continuously measuring the temperature of the cooling water discharge 

to Clinton· Lake at lhe secQnd drop structure on the discharge flume. 

13. The da~ demonstrate that daily average flume discharge temperatures did not 

e"ceoo thepr~ntlY, appli91bie thermal effluent limits during the years 1988 through 1991. Daily 

average condenser coolingw8ter flume discharge temperatures exceeded 99°P only SO days in 1988, 

to days in 1989,7 days in 1990, and 58 days in 1991. The maximum daily average nume discharge 

temperature waslOS"F in 1988, 104·F in 1989, 100.1°F in 1990, and 103.5"F in 1991. 

Instantaneous maximum flume di.o;charge temperatures observed during 1988, 1989,1990, and 1991 

were 109°1-, lOS of, 102°F, and lOS"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 othcr key events relating to the thermal 
standards applicable to Clinton Lake. 

S The Board's Order in PCB 89·213 provides that these limitations will remain applicable to 
Clinton Lake through September 30, 1993 if Illinois Power submits its petition for "permanent relief' 
(i.e., specific thermal standards) by October 1, 1992. In addition to imposing or extending the 
application of the prescnt thermal standards, the Board's Orders in PCB 88-97 and PCB 89-213 also 
required Illinois Power to monitor the temperature of the watcr discharged from Clinton Lake to 
Salt Creek on at least a daily basis, which it has done. (See Exhibit 1.) 
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the: diScbaIT2C·· tromCli~trin;Lak~ 

. There shall~no abnormal temperature changes that may adverselyaffectaquatig:~( . 
unle&\ca~by naturalconditions [§ 302.211(b)]j . . .... 

..... b. • the normal daily and sea.~nal temperature fluctuations which existed befor~th¢ .•... 
addition of heat due t6 other than natural causes shall be maintained [§ 302.211(C)]; . 

c. the maximum temperature rise above natural temperaturcs shall not exceed 
[§ 302.211(d»); and 

d. . water temperatures at representative locations in the stream shall not exceed: 

(i)600P more than one percent of the hours during December through March; 

(il) 63 of at any time during December through March; 

(iii) 90 4 P more than one percent of the hours during April through NovembCi'j 
and 

(iv) 93°P at any time during April through November [§ 302.211(e)]. 

The Salt Creek temperature data.collected by Illinois Power support the following 

conclusions regarding compliance with the above water quality standards applicable to Clinton Lake: 

. a. No abnormal temperature changes oc.(;urred in the temperature of Salt Creek 

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

b. Normal seasonal temperature fluctuations occur in Salt Creek below the Clinton 
Lake dam as cvidenr,ed 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 from 40.3°P to 84.7"F in 1988, from 32.5"F to 82.3°P in 1989, from 
33.6°F to 82.4°P in 1990, and from 33.5"F to 84.SoF in 1991. During these same periods, 
monthly average Salt Creek temperatures ranged from 40.SoF to 81.s o

F in 1988, from 36°F 
to 79.6°P in 1989, from 39.2"P to 79.8°F in 1990, and from 34.3°F to 81.9°P in 1991j 

c. Salt Creek temperatures were more than SOF greater than background temperatures 
(Station intake or site 4 temperatures) on only four days during the years from 1988 through 
1991. Salt Creek temperatures are frequently equal to background temperatures. 
Temperature diffcrencc.'i greater than sop were measured on two days in 1989 and two days 
in 1991, with a maximum temperature differential of 5.4°F in 1989 and 5.6°F in 1991. The 
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tClI1PClrat\iires ~XCxceeded60'Fduring .... I. )Cc.C:mberthl 
tl1rou,dt 1991, nordidtheyet;ceed90" F during tlie April thrIOUQ~hl'"lovembet 
years.· The. maximum monthly average temperature obscl'V'edduri1~fthe; . 

IIl110UJllD November period was 81.9·F, and the maximum monthly average temp¢cilture . 
Oh!l.f!fVf"l1 during the December through March period was 45.1 of. 

16. EXhibit 1 hereto provides more specific informatioo.fegarding the tempcrat1.lr~data 

oil which the above conClusions arc based, and also de.'icl'ibes the monitoring programempioyed by . 

Dlinois Power to collect that data. Tables 1 through 8 of Exhibit 1 present summaries of the data . 

referenced in the preceding paragraph; Appendices A through C thereto present selected 

temperature data in greater detaIl. 

Colledion of Lake Temperatllre Dam; PreIUtratlon Qr Modeli",! Study 

17. Thermal data have bee:l collected for Clinton L1ke as part of an Environmental 

MonitOling Program (HEMP") implemented to satisfy requirements of permits and licenses related 

to the construction and operation of the Station.6 These data were used in part to verify a model 

used to project worst case conditions concerning thermal input to the lake, taking into account plant 

load factors, precipitation, ambient water temperatures, and air temperatures. This model also 

considers the frequency of occurrence of these W(,'{st case conditions, and their joint probabilities 

of occurrence. (See paragraphs 20-23 below.) 

18. Clinton Lake sampling sites were selected to assess the changes in thermal gradients 

throughout the lake. Figures 3 and 4 indicate the temperature monitoring sites at Clinton Lake. 

Temperature data was collected both on a continuous basis (sec Figure 3), and on an instantaneous 

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

6 The EMP also includes a biological monitoring program, the results of which are discussed 
beginning in paragraph 24. 
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'inf,nm'".ti.nn .'. \.scitforverification~fthe'Ill~~1 and:'''' ............. "" 

~". ' 

dultini: tt1IC:lateJpriJigthn~ugh early fall periods of 1987 through 1991 is prcsenttxJ':aIlI~f 

~-(tisC~ssedilltWQrcport~prepared by Illinois Power pursuant to the requirements oftheStatJoo;s 

,~~DES·~mtitl(l)Th~~pvironm~ntal. Monitoring Program Water Quality Report, 197s:.1wi 
';i:(i~)ISUbltlittedherewith~ Exhibit2}and(2) the Environmental Monitoring Program Biological; 

c~Q~rk<;<mip~riS6n'Of~rOOpQraiional Dahl (19~3.~986) with OperationaL Data (1987-1991) (1992), . 

_$ub~tit¢QIt~~t~'~Jixhibit 3.':'&ritin~o~-temperature monitoring information is discussed in 

cb~Pt~;~or Exhi~~it~.1 ;T~Jn~;atureprofile monitoring information is discussed in Section R1,,' 
-. .: . ~.~ - -".'.' ~ ., " - ~-' , . . . . . 

T1lelaketemp<!caturedata collected during 1989, 1990, and 1991 havebeen used in 

conneetioriwitha predictive modeling study and report performed for Illinois Power by J.E. Edinger. 

Associate$, Inc. ("Edinger"). Edinger used this data to reverify the modeling used in PCB 88-97 to 

establish the thermal variance limitations which presently apply to the Station.8 Edinger also was 

asked to assess thcadequacy of the presently applicable thermal limitations (i.e., those imposed as 

a variance in PCB 88-97) in terms 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 Lake. (See paragraphs 
15-16 above.) 

8 Edinger's previous (1988) qlodeling study is included as Appendix A to Edinger's present 
study. 
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., t~~!~nd~tyi& water pUthpillg rates by I1Ii nois Power personnel. In addition, hydroldgkal~u~face 
, -.' " ,- > "," - • ., , ' - : '. ~ 

• ,·.inflow'data tbatw~s D9t ilvaUablef()iEdinger's1988 modeling study wasavailablefoI'198~:i991, 

althdUg~gioutia~a~~rint10wdata fQrthe lake were not available. Flows over the spiIlwayat)he 

'dam .ocCij~ed in'l989,J990,and 1991,blltdidJlot occur in 1988 during the June through September' . 
_.'-- '. - _ • c' '.' • 

'peri<x(~ridtlt~lllodefhas ~nrevisedto aeoount for this. 

~2;· The accuracy of the' GLVHT, as applied to Clinton Lake and the Station;s cooling 

sYSt~11l.al;e~dy'has been demonstrated iriEdinger's prior study, using data collected in 198R 

(Exhibit4, Appx. A) To furth~r assess and r(lverify the modeJ, Edinger performed simulations with 

the mOdel using time-varying boundary ('.andition data for the years 1989;1990, and 1991 for 

independent comparison to the observed field data from those years. The reverification portion of 

Edinger's report eX8.mined both the continuous temperature and instantaneous vertical profile data 

sets collected by IUinois Power. (See Exhibits 4 through 11 to Exhibit 4.) According to Edinger, 

statistical comparisons between the computed and observed temperatures for the two data sets 

yielded "good to excellent or "quite good" results, thus reverifying the model. 

23. Edinger's rcport next assessed the adequacy of the presently applicable thermal 

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, 1990, and 1991 lake temperatures; and (c) determining if the 1989-1991 
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.. . .. . .. 

. ........ .' '.' . the first· criteria,. Edinger concludes that observcdconditionsdITri·~g . 
. A989, 199.1 demon'strated flume discharge temperatures which. remained wHnjn,tli~)\ 

..•..• nO:rF ma~hnum daily average limit, and which did not result in an exccedaneeof the 90· .' 
'daylbniffQrflumetempcl'atures inexccss of 99°F. . . 

-_., .,. .. -

.. With ~espcct to the second criteria, Edinger collcIudcs that the GLVHT tnodelha.~: . 
beerireverified1 that predicted response temperatures (i.(~., temperatures in the fully mixed .. 
lake in the absence. oeStation heat loads) arc shown to accurately represent Station intake . '.- . 
tempcrat\lr~ and there(ofccan be .used in long~term statistical analyses, and that the excess .' 
t.emperatures(i.e., increases in response temperature attributable to Station heat 

'loads)oomputedforactualoperations during 1989-1991were equal to or less than excess 
temperat\lr~~.~)mp\1t9d for full load operations . 

. ' c" .. Witbr~pecftothethird criteria, Edinger first conchldes that the additional 
IllcteOtologiealdata from 1989·1991 docs not correspond to extreme c{lnditions which would 
change the long-term stati.'ilics derived from the 1955.1988 data set used in conjunction with 

. Edinger's 1988 Shldy. Edinger then concludes that the observed conditions during 1989·1991 
.do llotrequire revisions to the statistically-derived limitations on flume discharge 
temperature, in that the observ~ maximum daily average flume discharge temperatures and 
the observed number of daily average flume discharge temperatures in excess of 99'Pduring 
1989-1991 g(!oerllUy did not exceed the statistically-expected values [or either of those 
parameterS. Edinger did identify some uncertainty with respect to the maximum 
temperature limit, but Illinois Power deems the potential operating impacts due to that 
uncertainty to be rea.,>onable. 

Summan.QlQbservcd BioloUlcal Durn 

24. Studies on the biological 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 

continuing. The influence of thennal 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 ofprcopcrational data (1983-1986) to the five years of operational data (1987-1991). The 

last four years of preoperational data were sele\..; \!d for comparison with operational data due to 

-10-



. '·Stati~;llilltakt(~it~4Vw~saIJlPled('rolll'·1989through 1991. One site on Salt Creek'·down' fro~· 
. ., 

tbe$pmw!lt(site,~.1),WtlS samplcdff(~m ,1983 through 1991. 

"'26. ". 11t~Stadonthermal disch~l'ge had a minimal effect on the periphyton community 

ofCli~tol{[Ake.The ffiOslpronounced effect was at the point where the discharge canal entered 

the lake (site, 2). Site 2had the only significant increase in blue"green algae and the largest 

decrease in·' pe~phyton ,densities. (Figure 6.) 'fllese change.'> are' common in other cooling iakes 
. '.'. . ' ", , 

where thethernial diScharges enter the lake. Although several parameters experienced decreases 

during operational years, these decreases occurred at all sites (including site 1), and did not appear 

to be related to thermal discharges as they did not appear to vary with the temperature gradient 

between sampling sites. No Station-related thermal impacts to the periphyton community of Salt 

Creek were identified. 

27. A total of 1044 monthly sampks of phytoplankton. or planktonic plant life, Wl;re 

collected 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. 
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)'~~gataveimpactswere mhitCd,to the areawherethe diScharge canalent~~sith~ia~er •. ' 
, -.' " ,,' " - ,- -,-"- ---' .. ,- , .. 

··(~ite2). andlncludeq 'detreasedtohllphytoplankton densities, lower chlorophyll j!Jevels!~fid, .~' 
< , • • - ". ' - .' '. -' .' • • •• ' - ". - -". -'~.' 

"'"; , 

'de~sdi~ar~typi(:ld()f ai"eas adjacent to thermal discharges in other cooling lakes. In contr~st to 

site "~,t'e, ~djaceritsite>(sjt<ii3) had the highest prirriary productivity levels, high densitieS, and 
. . >..,.' ,~ . __ '-<_Ic _'-. .",-,:_, ',. -.' _. > '. ,i ': • . - • -.' , 

10werblue~gr&;nalgae,Jev(!Lo;; (Figures') TIle difference in these parameters between sites 2 and 

13C()rifirtllS~dl~linli~edatealextent of the negative impacts on the phytoplankton community. 

<Zooplankton. " 
, .', -. 

30. Zooplankton are the animal portion of the plankton community which prey on 

. phytoplankton and provide food for macroinvertebrates and fish. The use of wop lank ton as 

biomonitoring tools in thermal impact studies has been scarce. Their short life cycles, transient 

nature, and patchy distribution make difficult the differentiation between natural variation and 

water-quality-induced changes. 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 downstream site in 

Salt Creek during that period. 

31. Generally, the zooplankton community ill 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 algae can contribute to foul-tasting water and oxygen depletion 
in lakes. 
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wete~igb(;rih()pcrati()halyearsevenfttthe warmest sitc.~ (site 2), however; indicatingthattheffual) 

... J. 4i.~~Aiges·didilothav,e ·Irnegativeimpact. on Zooplankton in Clinton Lake . 
• -.-"",-. ".' ,-,- • ".- -" .,' > - ."-' ; --: -" "-

.• Th~ Zo<)plankton OOinmunity'in Salt Creek was not impacted· by the Station's thermal· .. 

·di~~·arge.Th~~u(~.ofzooplan1ctoninstreams typically is from lake or p()nddischargesor(ro~. 
backW~ter8:ie8sintbestream~The source of zooplankton at Salt Creck obviously was Clinton 

. U.k~/.·~n~ch~rig~p~~tedat Salt 'Creek were similar to those in the lake. 

34; Benthic invertebrates are those animals which live on, in, or near the bottom 

sUlJSlra~ofa water .body. 'Themacroiilvcrtebrate portion of this benthic community consL<;ts of 

those organisms which are visible to the unaided eye and are retained on a 0.595 mm mesh sieve. 

A total of 864 quarterly benthic macroinvcrtebrate samples were collected from seven sites on 

Clinton Lake and 144 samples were collected at Salt Creek (site 1) between 1983 and 1991. Two 

sites were added' in 1986 for benthic macroinvertebrate sampling as intermediate sites for better 

assessment of t.hermal impacts on these sessile organisms. Specifically, site 15 is located in the 

discharge canal just downstream 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 macroinvertcbrate community in Clinton Lake was unaffected 

by Station Q,perations. Macroinvertebrate densities had annual variatio~ but -.yere similar between 
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.' -. - . • = '. • . - . .. '. . ~. , 

--, -

(;QIrunurdtY'ilil \J,uuuu,:,t.;CIII.'i'. cdthoughthe.re were limited to the end ofthedischarge··· 

in]hc~sulmniler' ,and (all :ofoperatiimal years. The decreased densities of benthic macroinvert~b1"at~" 

'thiS~tnHnareaand limited period of time did not significantly impact the Clinton Lak~" 

.'. . . 

NQdi~rmalil1lpact was seen on the benthic community at Salt Creek site 1, in that,' 

,no;consiste~ttdit'f~(~nces in data weren9ted between preoperational and operational years.>As 

e~t~,becau.lC8treams have rnOredivcrse substrates than lakes, site 1 on ~att Cre-a.k was more 

prQ<!!,,!ctlVCthan ~Cliriton;Lake !'.ites. 

fisheries. 

38.· . Fi.,hcrie.., monitoring .was conducted from 1983 through 1991. A total of 912 fisheries 

sampl(':S, were eollected in Clinton Lake and Salt Creek downstream of the lake., Thermal discharge. .. 

from the Station were determined to have had a positive impact on the Clinton Lake fishery .. 

39. Abundance of largemouth bass, gizzard shad, and bluegill increased during 

operational years. (Figure 11.) Biomass also increased considerably for largemouth bass and 

bluegill. (Figure 12.) Abundance and biomass declined for common carp, a common nuisance 

species (Figure.c; 11-12); these decreases were viewed as a positive trend. White crappie abundance 

declined slightly, however, biomass. increased 29 percent. (Figures 11-12.) Incicascd gmwth was 

observed tor largemouth bass, a phenomenon which commonly occurs in cooling lakes due to 

thermal discharge.., which extend the growing season two to three months. External parasitl~s and 

abnormalitie.c; were not frequently encountered during the monitoring program. 
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O&utrence'is'somewhatcOnUn~nin other lakes f6r these introduced experimental fish,andhadho" 

impact:(.)fl th~'oVer~dlpOpulation'of hybrid. striped bass. 
,' .• - '. ; ••.. '. -'> -. -. • 

• 42. ·~~~ire~un community was dominated by common minnows, and by species tllat . 

escapedCrom th~lake.N()thermal effects occurred, since there were no Station-induced themial 

dl~~art~it()tb~sttearn; 

. . - • l 

43. Specific waterfowl studie.., have not been undertaken at Clinton Lake except for 

general flyover count,<; conducted by the Illinois Natural History Survey ("INHS") .. Waterfowl 

common in the fall and spring migration include mallard, black duck, green-winged teal, widgeon, 

scaup species, common merganser, goldeneye, coot, Canada goose, and cormorant. Aerial waterfowl 

counts by the INHS at several other cooling lakes in Illinois also show similar use patterns, 

e..,pecially during the fall migratory season. 

44. Extensive waterfowl studies do not appear to have been conducted at other cooling 

lakes. One study was conducted at Sangchris Lake by the INHS, however, which indicated that 

waterfowl extensively UI,e cooling lakes without being impacted. Illinois Power has undertaken 

several projects to enhance waterfowl use at Clinton Lake, such as purchasing and installing 100 
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, .', .' )t.~ppingseasO~: COfthese 8~ies.>' No evidence ~avnilable, or suspected thatth~tJllaldistharg~ ,', , 
~>, .,_." .", •• " ; ".'. '-.~ -' . ' - -, " •• -' :-.-•• : •••• >.~-.-'-~. 

h~rin·P6pl1laUo~of any <>ftbesc species. ,in'fact, a rather large beaver lodge ha.~~riactiveiri;" 
'. :.,"- .. 

• tlj~.~i¥~~rge~'fJ,ay,Jor~~ial years. The 'lodge,' in addition to providing a dwellingf6ilhe. 

bea\1er,~1so~;<rvide{txceUent h~bitatfor sev~ral fish species (white crappie, blackcrappie,bluegil( 

largemoutbbass;.ip.4nathclld catfISh); 

_ "'. r' 

Amphibian,. and, Reptiles .. 

"';46. ,i~~'~~~iflc,st~dies ~f amphibians or reptiles have JJeen conducted at Clinton Lake. 

NO~~din~is~"aila~leot~'~uspected that· thermal' dillcharges harm populations of any, of theSe 

species~The IDOCaHoWs,harvestingoffrogs (primarily bullfrogs) and turtles (prim~rily common 

snapping turtles) on Clinton Lake. Other amphibians observed at the site inclu~e American toad, 

cricket frog, Northern spring peeper, Eastern gray tree frog, and leopard frog species. Other 

reptiles observed include painted turtle species, soft-shell turtle species, and water snakes . 

.lJn».l!cts on Recreation 

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

activitie.~ include fishing, boating, water skiing, and swimming. Recreational use of the lake's 

warmest areas during midsummer did not appear to be reduced as a result of thermal discharges. 

State Recreational Area annual attendance have increased during operational years, as .has the 

issuance of camping permits. Thermal discharges may have contributed to the increased usage by 
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" "" . " - . : -, 

IIreate~t"a~ouruot recrcation'siilt 'ta~~s ." '. 

I,gnifiiearlt pubUchealtb t~k to sWimmers and water skiers. Monitoring data,durihg ",', "'-"',"<>"£'1'\ 

';.f~arS,JildicatC4th-CttNDedeWlImYkriincreascdin arcas nearlhe thermal discharge: .H(W,l~ver>the·· 

'nlinoi~Depart.rtenf()tP~biic'Healthdid not regard those levels to representa significant public 
. -- . " "~ ", 

health riskaridhaseootintiedto permit primary, cOntact water sports. 

. . . 

49~ ,'Thermal d~harges have created a winter fIshery in Clinton Lake, by displacing ice 
. . ' '.' 

. cover i~'JX>rtiOris ofthe l~ke. (Figure 15.) This allows roat and shore anglers access to areas' where 

. th¢y cluf catch white crappie,largerriouth bass, walleye, and hybrid striped bass.·. These fish 

. congregate in thermal discharges during the winter, Growth of several fish species has been 

enhanced by thermal discharges, contributing to an enhanced fishery. Other areas of the lake are 

frozen in normal winters and some ice fishing occurs. 

50. In order to prevent overharvest, the IDOC restricts fishing within a two mile radius 

of the thermal discharge to the lake from October to April 1. 

Summer F;shiua. 

S1. Thermal discharges during the warm summer months cause many fish to move away 

from the areas adjacent to lhe discharge canal. Fishing pressure is reduced in this area as a result, 
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appli&'ble fe<Ajr~f' 811dstatc regulations. . .", - . - ,. 
Compliance 

irri~le~~tati<>h6tbothstiuctutafandnonstrl1ctural measures at all 

'St~t~~,~~~\Jt~Jflclu~<;.JbC iQSt~llatiOnand operation of effiuent treatment and monitoring , 
'.: .. -~ ~ -::~ ;, . 

syst~~.:N~ristiuttural 'fu~a$ures iric1ude' th~' preparation and implementation or'appropriafe' 
. . - : 

·{jpeia,!in~. p~.alt{~l1dpr(~~hlres., 

;3':;~;'~efuperatureemuent1ii1litations which presently apply lbthe Station's 
. . ' . - - ' 

:;re¢irCul~t~@~densetC()()lingalld servi~ water discharges to Clinton Lake (see paragraph 12 

:atXW~)'~reinCOrpbiatCdinthe Station's NPDES permit lLOO36919, reissued July 25,1990. These 

IimitcitiQ!udkcanw binding on the Station's operations and subject to Illinois Power's corpor:ate 

environmental policy. In response to the new temperature limitations, hoth monitoring and" 

administrative measures were adopted by Station management personnel to assure that the 

limitations would not be exceeded. 

S4.Q,>oling water discharge temperatures are monitored continuously at two locations, 

the condenser outlet 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 

cOndenser outlet temperatures are transmitted continuously to the main control room of the Station. 

The continuous temperature monitor at the end of the flume is checked daily. 

55. Station personnel are regularly and routinely trained to assure they are aware of and 

understand all environmental requirements applicable to Station operation. A procedure 
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... ,., .. ,'-,' " 

.er~tutcflitnit·&··5~itl~ inC~~procCdore 18i6.00 .. 

. . lev6lSandcJinclde~t heat rejectlon rates to the condenser cOOling w~t~tt16W.;; 

'l~~rQa:<$~,o,'nfnuaIStaud~rd~ '"UUUID! 12 § 3n.2110l 

56.. ·~~>.ho~t~jswat~r}>OllutiOll regulations, at § 302.2110), provide artificialcriolillg!<' 
-' '., ',:,- ,'. "," "........ , .' .'-

···;Ja~es~~UI!~ltSClintp~I..alie;Witbarte~eIiiPti~p from the Board's general use water quality standard~'j" 
'. u~der cel'i~in~ndi~id~s. Specifically; the exemption applies when the following requirements af~' 

met:·· 

a;(,.~laischllrgesfrom th¢.artificial cOOling lake muSt comply with applicable provisionS 
o~f'302.211.(bHe){suJl\lllari7,ed at paragraph 14, above) [§ 302.2110)(1)]; 

'. hi:·: ... 'I1lebciltedefflucrit discharged to the artificial cooling lake. complies with all other 
appJlcable provisions of the Board's rules except § 302.211(b)-(e) [§ 302.2110)(2)]; and 

c: At an adjudicative hearing, the discharger shall satisfactorily demonstrate to the 
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: 

(1) provi'lions of conditions capable of supporting shellfish, fish and wildlife, and 
rccreationailL'Ies consistent with good management practices, and 

(2) control of the thelmal component of the discharger's effluent by a 
technologically feasible andcconomically reasonable method [§ 302.211(j)(3)]. 

If the Board finds that the discharger has made an adequate showing pursuant to § 302.2110)(3); 

then Hihe Board shall promulgate specific thermal standards to be applied to the discharge to 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 
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:tclllbC'ratuf.C·o(the di~harge()ClintollJ..ak~:frdnr CU~t9~' . 
powclr·Statiiori·.QS"mcasurooa! the scwnd drop structure of 'the . 

",OI~l1iarJl~e'.1 . "hall be limitr,d to a daily average temperature . 
...•... ' ..... , .... "," " .. ' ~Oesnot.exCeed 99"Fduringmore than90days in a fixed 

>~Iendatyearrunnillg from January 1 through December 31, and' 
':(~)d~llot exceed HO.7·F for any given cay. 10 

Phwet.is entitlcxl to the requc.')tcd relief. lIIinois Power ~jn.IIIUI;;l'i 

'S9~fa~.d inpl,lr~gt~p~62~3: >JUioois Power also is able to make the showing requireq tinder§ 

~.711O>(3)'fo;f~~~h·e~~'set forth below in paragraphs 81-86. ' Thus, the Board $hould 
<; " 

. . . 

discb~rg~trolllth~ Station' to Clinton, Lake. 

-' -'~ " ".' ,_ .. 

..,Iilioois)lower satisfies the requirements of § 302.211(j)(1), in that all discharges from 
. . . -. . . 

CUnto~LalCe to othCrwaters of the State comply with the applicable provisions of § 302.211 (b)-(e). 

Those proVisions, and data relating to Illinois Power's compliance therewith. are summarized at 

paragraphs 14-16 above. Based on the data, no question exists that the discharge from Clinton Lake 

to Salt Creek complies with §§ 302.211(b), (c), and (e). 

60. The discharge also complies or substantially complies with § 302.211 (d), which 

provides that the maximum temperature risc above background temperatures shall not exceed 

10 Hereinafter, the limitation stated in clause (a) will be referred to as the "99°F/90 day limit". 
I.md the limitation stated in clause (b) will be referred to as the "110.7"F maximum temperature 
Hmit". 
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'~'PffRiCt{"butd~t~ting 17, days. (Exhibit 1, Appx. A, p; 11. ) The second e)(ceed~nOO~~rr#~' 
• • r > <" :_ -_-. ~ . -, '_', _ _ __ . _ " . _. _ , '. ,. _,,' . 

f~~ayl;iatcrlaft~fipowel"levcls had climbed to only 57 percent. (IQ.) Intere~tingl)'ldllta'fro~' 
, MayJ7{ 1989.dlldng'a penodwhen the Station bAd been shut down for over fourmont~,iridi~~te ' 

tb~t:~jtive'tcJn~"~tJr¢,differelltiaIS~f up t03.8~F can occur, even in the absence of any ther01~1 
hlrl~~Xk:fi~l1lth~St~tio~.(ld:'P;lO,)' ,'0 

'~t~additionateXcee<l~nces ()C~tirred in 1991, on;May 19 an~ June 4. 

APpi1\p;g5~r.Thesetw<> exccedance.soccurred within a relatively short period of time. during 

'!lticlt~tittionPQ",er levels were mainfained between % to 100 percent; yet the temperature 

differell~ialbet~llthe Salt Creek (site 1.5) temperatures and background (site 4) temperatures ' 
.- ~, - -'- .. :, ' '- , - - -: . 

fluctuatCd ~t.Ween5.6·F and·2.7·F during this period; CW.) Salt Creek temperatures were greater 

than background'temperatures on six of the days between the two exceedances, and were less than 

background temperatures on nine of those days. (ld.) If Station power levels were directly 

correlated to lemperature differentials betwC\~n the discharge to Salt Creek and background, one 

would expect that relatively high positive temperature differentials would have been maintained 

during the period between the two excecdances, as Station power levels were maintained. Instead, 

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

11 For purpo.~,s of determining compliance with this subsection, Station cooling water intake 
temperatures, at site 4, are considered representative of background temperatures; i.e., the 
temperature 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; jg., Figure 1.) 
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'··;IIlU1()~;'PoWer a,lsO satisfies tho requirements" of § 302.21 1(j)(2),.' in thattCh,'p;""·, hpjitpn 

~.",,,,,,,. ','.i, "di~har~~\*'~iintorii.1ke vi~' the" discharge flume oompiies Wjthal1~tl1~/ .",". J""'''V'''':-, 

provisionS' of the Board's tules. ' Such compliance is demonstrated by the results of the monitc:>rirlg 
--~-:-~:->?:::.:~--.. ;- :'~ . -.. --~.---

, ' 

" ~t'O~~ut(t~!lir&J:-uh(Jei: Nl'J)ESpermit' ILOO36919. NPDES permit lLOO36919imposes' efri~ent 

<:~(, .. '-. 

(IPIit~);"'i~~~itiofltoit~ete~perat\lreUmliati~n"'imp()Sed by the Board. The pH a~dTRC' 
-. e~~e~t'~~~tati6n$:'~ebilseduponeith~rthe,Uriitcd States Environmental 'Protection Agency's , 

".-". ",";'V}'- '_.- - <:.'.:-

t&hDo~#.bas~lemuerit JimitaiiOlig~ideliri.es, [or the steam electric industrial subcategory or the 

"Board~~:~mue~tsillndards. SincC January 1988, only one exceedance of either the pH or TRC 
::<~,-,"~~,~,: '.,.,-:-. -.~:-,"-.. 

nluriJ~CaI~fuJ¢hdJmitadQn has occurred &t this outfall (i.e.! TRC on September 2, ,1991). ' OnJhis " 

basiS/iilinoiS' ~ower;asserts that it, complie,s With the ~equirement of § 302.21.1(j)(2)., 

63. Th~'S~ation's NPDES permit also'requires separate monitoring for two of the' 

contributory waste streams which are also discharged to the discharge flume. 12 Specifically, the 

sewage treatment plant effluent is monitored for flow, pH, biochemical oxygen demand, and total 

suspended soli<b. The radwastetreatmcnt system effluent is monitored for flow, total suspended 

solids, and oil 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 
eftluents and intermittent discharges from the Station's radwaste treatment system. 
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" .. ' Sin~Iilinois Power. thus satisfies the requirements' of§ 302.211 0)0) 

·'e~(j111y.t~0'l~~e Jb~evideil~iary8howing required by §302.211(j)(3)as thefimdprcfequi.'iit~}o 

.t~i~illgih~iequeslCd rclieffioll1thc Board, in the form of specitlc thermal standards' for:th¢ 

·discbargeJromthcStationtddintonLake .. The showing required by that section has tWo·pa~<;: 
, - -' - - ... > --, '" ~ ,- "-. • - • -' " - ,- - -' " '," " 

.-".", -.-: 
.,. 

Fir$,~;JI~inoiSP()Wer mu. .. t· show' thatihe requested thermal standards will continue' to" atlow . for 
,~- - -.- --:, ", 

Pl'ovi5ioll··,§t··~Il(iiiiOns .. atOinton . Lake. ca'pablc of supporting shellfish,fish·. and wildlife, and 

reCreati9fi~r'~~ri$ist~Jl{with good management practices. § 302.211(j)(3)(A). Second, Illinois 
'.'. '-'-- ,.,---- .' .-'" -

.. Po~i~~~~~·~~bcj~thatit JuoVidesforcontrol of the thermal component of the effluent from the 

........ ,. ...... ....... ..... .' '.' ~ 
'Statiril).bya,teebnoiogicaUY feru;iblc~nd. econOlllicaUy reasonable method. § 302.211(i)(3)(B). The 

secon'f:~~rt~f'thissh9.Wi*ensures that the requested specific thermal standard is the most 
:- - - -"" . 

technologicallyfeaSibleandeoonomicaUy reasonable method for the discharge to achieve 

compliance, over and above the cOntrol methOds which already are being employed. The remaining' 

paragral)bs in this section demonstrate that Illinois Power satisfies the requirements of the two-part 

showing under §302.211(j)(3). 

Section 302.2U(j)(3)(A), 

65. The requested thermal standards will continue to allow for provision of conditions 

at Clinton Lake capable of supporting shellfish, fish and wildlife, and recreational usce; consistent 

with good management practices.' To support thl" assertion, Illinois Power has evaluated the 

projected impacts of of~t.'rty year slimmer lake temperatur(,! conditions for several trophic 
_~_._A' 

levels of aquatic animals (i.e., zooplankton, benthic macroinvertebrates and fish), and found those 
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. .... ..•. ~i~Ji,ttdthermalliinits. 
66,·· J'h~. re.na~flder ···0£· tbis subsect~on summarizes the results of Illinois· 

e\'aluati6ri"otthepiojt:ct~ impacts of onC(!-in-thirty year summer lake temperature conditions· f()r 
. . 

three~c:lifferenft;ophic levels of aquatic animalS, as follows: 

- "," :.- '., 

··67~Thetbermal tolerance of zooplankton varies with the taxonomic group ana is 

dependent on ·acctimatiori temperatures (Carlson 1974).14 Generally, few taxonomic· groupsc~n 

survivetemperatu~ greater than9s-F (3S'C) (Unknown, 1966, Carlson 1974. Storr 19'?4,Janssen 

& Geisyt984). Thebigbest reproductions and growth rates occur between 54°F and 77°F (12°C 

and 2S~C) (Pennak 1991, Neill 1981, O'Doherty 1985, Unknown 1966). When temperatures exceed 

about 77°F (2.')°C) the zooplankton community composition shifts to taxonomic groups tolerant of 

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

taxonomic groups can acclimate to ~he higher temperatures. 

13 The maximum daily average flume discharge temperature limitation of llO.7°F is 
representative of once-in-thirly-year summer conditions, according to Edinger's statistical analysis 
of meteorological data. (See Exbibit4.) The durational limitation, tbat the daily average flume 
discharge temperature not exceed 99°F more than 90 days per year, is representative of conditions 
less severe than the once-in-thirty-year summer. (.l!l.) 

14 The references cited in paragraphs 67-74 are listed in Exhibit 5 submitted herewith. 
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'-', . 

emDer'atlllrQl,.:in'ddssegment jJlAugu.~twere 101.SoP, 1 00.9° F, 99.3°F, 

, . 7·C" reSpectivdy).Thesetemperatllres corrdated with mdm weekly discharge ~ 
," '._.' - - . " , - . - :,' -. ~ . . 

9(106~tF,lOS.8·KI04.2~F, Rnd 98.1 of (41.5·C, 41.0·C, 40.1°Calld36.7~C;·c: 

Si#c'e.t~~~Plarikton community was generally unaffected by the Stati()n's th6r~~V 
, ~dischatg~:@tirke}t~);tlielithe zoQpiahkton community in this segment probably was acclill1~ted . ) - - . _. - . . . 

. 't~t~lli~i;~~~raitl~eS Or '~ali able to find' cooler water at a deeper depth. The zooplankton 
; ,-.. ', "- -. " -

:"~~~~~tY"flthiS)-¢gme~lQfClinton Lake mOst likely was just maintaining itself at these mean' 

~~~\~~~;atul'~S, 8ndnoreprOeJuction or growth' occurred. 

.69. " To project thepotimtial impact of the 110.7°F maximum temperature limitation 

(co~respondhigto a maximum weekly average temperature of 109.20 For 38.8· C) from existing data 
", .... -"'"',.' ". :"-:' '" ". 

whichilldicates some acclimation, one can assume no impact to woplankton at a weekly average 

temperatureoCtol.S O P(38.3°C), as was observed at Clinton Lake in segment 16. With this 

assumption, the impact of a discharge temperature of 110.7·F (43.7°C), corresponding to a weekly 

average temperature ofl09.2"F (38.S" C), would be limited to the top two or three layers~ of 

segment 16, as shown in Exhibit 4, Appx. A, Table 5.4(c). If one assumes a more conservative area 

of impact, i.e., 9soF (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 Exhibit 4, Appx. A, Table S.4(c). Recovery from these high 

temperatures should be rapid as temperatures cool off. This rapid recovery is related to the high 
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• etlnteJ,lUkbiooplanktQufiorrf e~: Ktelode:dIJeiii6d!( 

npe~ta~jUresWi.e;,; atth:ei~·;l9OdaYlhnit) should ~~ similar 'to theitnpacis'j\~iSrd~~.IJS:~ 
impact of~heptol(jnged high temperatures may \x,triihe <';, •• " ... H. 

7t.:11¥thermaltoterance of benthic macroinvertebrates varies with taxonomicgrJu~,'; 
Ufest8g~,,~dthetYpe~f¢nVirOilmentin which the taxonomic group normalIy live (Le:,hikcs ~. 

. . .". .~") -. ". <: " - < .~- - ". .".,., ,'", .." ", ," • 

.~. . 
- __ 0 

'streaOis)'"(Sw'ee~eyl~~'\Viede,rbOlm 1984); Generally, macroinvertebrates are enhanced ;by" 

··bdt!()nt,,*~peratureSupt(]i7·F(2S·C), but are impacted when bottomtemperaturesexce.ed 86-
. - .. ,.- . i . . . 

;s9.6~~(30-32·C)(Parkil1 & Stah11981,' Wiederholm 1984, Rempel & Carter 1987). BOUom 

temperatures between 77·:':: and 9soF (ZSOCand 3S°C) tend to change the benthic community.by 

eliminating more sensitive taxonomic groups and increasing densities of other taxonomic groups. 

~., Often, overall densities of benthic macroinvertebrates will be greater at temperatures betwecn77°F 

and 95°P than at temperatures below 77<1P. Few taxonomic groups can survive bottom 

temperatures greater than 9S-10S.8°P (35-41°C) (Coutant 1%2, Miller ct al. 1976, Parkhurst & 

Mclain 1978, Parkin & Stahl 1981, Wicdcrholm 1984). 

72. Clinton Lake bottom temperatures were measured from 1989 through 1991 (Burke 

1992). These data showed that, during summer of each ycar, the bottom temperatures were at or 

exceeded the 9SoF upper limit temperatures only in the discharge canal (sitc 15). Actual bottom 

temperatures were 98.6°F, 94.8°F,llnd 94.8·F, respectively, for 1989 through 1991. These increased 

oottom temperaturC;1i, explain why the only impacts secn on the benthic macroinvertebrates occurred 
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-' , ::'. : ~_ ••• - - •• , ,_ .; - - - c_ ;: ~: 

SOn~eY.'hClre ~~~s2.7·F arid 9S~F. This follows from the fact that an impact was seen in tile 

d~hargecan:i,at9S~F(3S~C),While rtoimpactwas seen in the lake, a short distance ~WaYtWhere·· 
thetnaxinnim me8$uredbottom temperature was 82.7°P (28.2~C). If one assumes the very 

conserv~tive nO-impact tempetat~re of 82.7 of (28.2" C), then all of Clinton Lake would be impacted 

under tt.e on~-i~.thirty~yearpredictions, shown at Exhibit 4, Appx. A, Table 5-4( c). Ambient 

temperatures ullderthese: predicted conditions would be 89.2 of (31.8· C), however, which also would 

exce:e4 the conse.rvative observed no-impact temperature. 111U3, in the once-in-thirty-ycar summer, 

tbe benthic macroinvertebrate community would be impacted even in the absence of the Station. 

Ontheotber band,itone assumes the opposite extreme (i.e., a no-impact temperature of9SoF or 

3S"C) then only lake segmen~~ 15,16 and 17 would be impacted in the once-in-tbirty-year sumHler. 

(Exhibit 4, Appx. A, Table 5-4(c).) 

74. Several studies have noted that the densities of tbe benthic community are enbanced 

at temperatures between 82°P and 9O"P even though some of the more sensitive taxonomic groups 

are eliminated (Coutant 1962, Benda & Proffitt 1974, Parkin & Stahl 1979, Nichols 1981, Webb 

1981, Rempel & Carter 1987). One would thus expect that in the predicted once-in-thirty-year 

summer at Clinton Lake, the benthic macroinvcrtebratc community would change in favor of more 

thermally tolerant taxonomic gl'Oups. Quite possibly, overall density may be greater than during 

cooler seasons. 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 

-27· 



:'Ihe'Predk:ted impact to Clinton Lake benthic mncroinvertebrates 

peliio<llh,:",r"jugblalt{temperatures (i.e., at the 99'F/90 day limit) should be similar totheimpacis 
,". ,: -.- -

j"rdiscuUed.Theonly additioilal impact of the prolonged high temperatures may'bet()cmerging 

i~ts. 'However, many or the benthic in.'lCCts areabie to adjust their development 'to avoid 

emerging under poor environmental conditions. 

Thermal Impacts of the Requested Thermal Limits on the Clinton Lake Fishel)'. 

76. Illinois Power submitted a detailed biological evaluation of the projected impacts of 

prediCted Clinton Lake tc!npcratures during a oncc-in-thirty-year summer, in support of its petition 

for thermal variance in PCB 88·97. That evaluation was prepared for Illinois Power by 

Environmental Science and Engineering, Inc. ("ES&E"). The evaluation consisted of lWO parts: 

an analysis based on an earlier (lARM) modeling of Clinton Lake tempcmturr.:s, including a 

detailed dbicussion of the methodology for applying the United States Environmental Protection 

Agency ("U.S, EPA") Protocol for assessment of thermal effects; and a subs~quelltly update, in the 

form of the prepared testimony of ES&E biologist Richard Hall, to addrc.~s changes in the predicted 

lake temperature regime arising from the usc of Edinger's GLVHT model in plllCC of the LARM 

model. ES&E's original evaluation and subsequent update are being submitted herewith, as 

Exhibits 6 and 7, respectively. 

77. The evaluations developcd by ES&E were then further updat(',d by Illinois Power 

personnel to incorporate information which became available uftcr the conclusion of pcn 88·97, 

including results of the EMP presented in the two reports submitted herewith as Exhibits 2 and 3. 

Potential impaclo; of the 110.7·1' maximum temperature limit, and of lhe 99'F/90 dllY limit were 
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()ft~U.S. EPAProtOf'...ol results in a conservative assessment of thermal impacts, since' only' 

'preferrcdhabitats are used, rather than the entire lake area, and no consideration is aUo\\;oofor 

adaptp.tion to a cooling lake environment, sucn as through early spawning or through the 

identification· of thermal refuge.4I in the lake. 

78. IllinOis Power's evaluations indicate that minimal impacts will be incurred for gizzard. 

shad, common carp, and bluegill for reproduction, growth, and survival. For channel catfish and 

largemouth bass minimal impacts would occur for growth and survival. Reproduction would be 

soroCwi.at limited for a part of the spawning season. In spite of these predicted impacts, however, 

largemouth bass and channel catfish thrive in numerous other midwestern cooling lakes. Even if 

these impacts did occur, at worst the result would be a weak year class, a relatively common 

occurrence in fISh populations. 

79. Under lake temperature conditions which approach the llO.7°F maximum 

temperature limit and the 99°F/90 day limit, Illinois Power's evaluations suggest thal white crappie 

may fiot survive io Clinton Lake:. The l.'Valuations also suggest thal crappie may not sutvive even 

under scveJ'e ambient summer conditions at Clinton Lake, even without discharge,,> from the Stati(.'Il. 

If crappie did lIurvive, impact.~ on reproduction would be substantial (generally 40 percent of 

preferred habitat available) and impacts on growth much less severe (generally 90 percent of 

preferred habitats available). 
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'pie4ic~l)nce-ill~thirty-yearConditions. which are limited and generally reversible; Zoopiallkton

/ ~r~,,~ted tor~r quic"Iy' from any tbermal impacts, while the overall densities of bentbi~ 
." - ". 

'. Inaeroinvertebrates are expected to increase with warmer temperature.;. For most fish species; ih~ 

worst impact expected to occur in aonce-in-thirty-year summer isa weak year class, which is 

relatively common. Certain sensitive taxonomic groups of benthic macroinvertebrates, as well as 

white crappie~ might be eliminated during a once-in-thirty-ycar summer, although those results 

appear to be independent of whether the Station is operating. Finally. all" of the projections are 

oonserv~tive', 80d do not account for acclimation and other survival mechanisms ut.i1ized by the 

.' . \~ticcominunity. 

~. 

81. Illinois Power provid,es 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 transporleJ to Clinton Lake by means of a 3.1-mile 

discharge Oume, with a hydraulic retention time for water in the flume of approximately four hours 

at full circulating w:ter flow. A study performed for Illinois Power by Sargent & Lundy Engineers 

("S&L") estimates that a drop of approximately 2.63 OF in the temperature of the recirculated 

condenser cooling water discharge from the Station is achieved solely from natural cooling at the 

surface of the discharge Oume and from heat loss due 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 effluent temperature which S&L cstiloates would be required to assure that 
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~Il~~,(,)ri~ally ,w8i built to actijS f',cooling lake for two generatlng units rather th~ulone . 
. '- ., 

82. 

recirculated cOnd~~r coOling water discharge from the Station to Clinton Lake .. 1bc,<;e alteiriaH~e . 
. . , ." - . . .' -. ,- ~ - ~ 

meam Intluded d~ra:tingthe Statiouand adding some form of supplemental cooling; To provide 

sOlIIe'basis fot'ci>rnparison among these several alternatives,IlIinois Power pfepared;or 

c<;mmissi6nedt~picparaHon' of, studies delineating the costs a'lsociated with each. The present 

alteoiatwe,seeking permanent reJieffrom the Board in the form of specific thermal standards, is 

vie~'as ~ingessentiany costless. 

83. At Illinois Power's request, S&L completed a study investigating four passive cooling 

. techni'lves to provide supplemental cooling of the circulating water and service water flows 

discharged from the Station while those flows were in the discharge flume. 16 (Exhihit 8.) The 

techniqlles considered byS&L were: (a) shading the flume surface from solar radiation; (b) spray 

IS The 99"P value is significant because it serve.'> as the basis for the durational component of 
the temperature limitations applicable to the Station's heated effluent disGharge to Clinton Lake 
(i.e., the daily average discharge temperature at the second drop structure presently roilY 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°P, the durational component of the limitations could never be 
exceeded; and, J.l 1bLUw:.i, the maximum daily average temperature limitation could never be 
exceeded. 

16 Illinois Power commissioned the study prepared by S&L in part to re.c;pond 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 conducting device to the flume to passively conduc,t~be~t from the water and radiate 
it to the air." (Order, at Pi 9.)'" 
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F~~~.tF, ~r about 8.419 x 1010 BTU per day • 

. ' ···· •• ··.8asedon these parameters,' S&L e~timated approximate costs of $52,300.(X)()}0~ihe~ 
graviij-flOw naturaldraft cooling towers, and $10,000,000 (order of magnitude) for passiv~e<><,lliJlg,i 
, --" •.. -:- .. -. :_, ' ,. ,- -.' <--,. ---, 

'\\'jthJins'J)ue to spatial limitations,however, cooling with fins only would achieve 50 ~rcento('" 

thetai'geth~atloss.Theother two 'techniques, shading the flume and natural spray devices, each'. 
-- - -.. .: '.' ':- , - - -.- ,- ". 

were;estim~ted:tocostC()nsiderablyless than a cooling tower, but achieved only limited heat loss 

(10.4 and 2~ ¢rce"t()fthe;target,respcctively). (Exhibit 8, p.14.) S&L concluded that ~[t]he only· 

t~h~jqlle'\Ybkh\w~ld perform adequately is to use a cooling tower." (Id.} 

'Juirioi$ Power also prepared an internal study to determine the operating cost impact 

asSoci~ted With projected capacity deratings that could be required at the Station to comply with 

the JUigrthermat limits during summer meteorological conditions representative of a once-in-ten

year ocCurrence. l1 (Exhibit 9.) The cost impact is based upon incremental production costs with. 

Clinton derated compared to Clinton operating at full power. The incremental costs include the 

additional Cud, variable operation and maintenance and interchange purchase costs incurred by the 

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

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

1993 dollars) if OiDtoD were derated. (ld.) 

86. TIle foregoing analyses demonstrate the significant costs and lack of feasibility 

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

17 In the absence of relief from the Board in this proceeding, on October 1, 1993 the thermal 
limits applicable to the recirculated condenser c{Xlling water discharge from the Station to Clinton 
Lake wilt revert back to those ordered by the Board in PCB 81-82. 
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ConliL~tellQ' with Federal YUr 

87~tber~lev~ult federal statule is the Clean Water Act ("eW A"), 33 u.S.c.§125i~ 

.' ,w&., Undel'§402:Qfthe.CWA,33U.S.C. § 1342, all discharges, including the thermal discharge 
. , :.- , " ' '~.', ." . '. _ .. - , '. - . - . ~ "-

'. from't.he StaUon;lnust be permitted under the NPDES permit wquirements which include, pursuant 

t~§30t()(th¢CWA.33U.SX:: •. §.1311Iany applicable state standard. Here, the concern is with 
-:," -'{".'. -.,-" . -,""- ," . . -.,,' -. 

t~speCificthennal standard adopted by the Board and applicable to the Station's thermal 

discharge • .ullder f 316(a)oftheCWA, 33 U.S.C. § 1326(a), alternative thermal effluent stamlards, 

aiternateto any applicable federal standard (of which there is noncfor thcStation) or any stafe 

thermitlemuent standard, may be imposed if it is demonstrated that the alternative standard will 

"assunphe protection and propagation of a balanced, indigenous population of shellfish, fish, and 

wildlife in and . oil the body of water into which the discharge" is made. Although the Board's 

standard under §302.21l(j)(3)(A) is not exactly the same as the standard under § 316(a) of the 

CW A, Illinois Power believes .the two atandards arc consL~tcnt, and is not aware of any authority 

to the contrary. Indeed, the Board's rules recognize the consistency bctwecn the evidentiary 

showings required under these two standards, at § 302.211(j)( 4). 

88. The Board also is authoril.cd to grant the relief requested by Illinois Power. The 

NPDES permitting authority has, in accordance with the CW A, bcen delegated to the State of 
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. ,Request for Hearlua; Summon: of Eyidence 

The Board's rules govemillgspcdfic thermal standards for cOoling lakes; §§ 

J;1~:~nd§302.2t10), require an adjudicative hearing before the Board will grant suchstandar~ 
". ~. '-' ",' - - . .".: , - - .'-" - ." - - -'c - -.. 

to tile PeUtionei. IJIinoio; Power therefore requests that the Board schedule a hearingdntlle 

present· petiti<>nJnacOOl'dan~Witb·.f 106.202. 

90. . In support of the factual aSsertions herein, Illinois Power is attaching hereto Figures 

1 JhroughlS i and.Tableilthrougb 3, as Appendices A and B, respectively, and is submitting 
- < •• /~;' - .", ." • - • • 

her~th:th~/alx>ve~escnbed Exbibit.o;l through 9, listed 011 the attached Appendix C. Illinois 

PoW~ralllois submitting hereWith, as Exhibits 10 through 14, respectively, the affidavits of Thomas 

LDaViS,Jobn REdinger, Ph.D, GaryO. Matthews, James A. Smithson, and Edward EStoneborg, 

in further support of tbe factual assertions herein and in support of the various Figures, Tables, and 

other Exhibits .•.. Certain of the.~affidavits initially. arc being filed in facsimile form, and the affidavit 

ofJames A. Smithson is being filed in unsigned form, due to time constraints and/or unavailability 

of the affiant. IS To the extent it is unable to do so initially, Illinois Power will file signed, original 

affidavits for the above individuals as soon as reasonably possible. 

Intention With Respect to Heated Emllcnt DemonstruJ12n..£m:£lIugt to § 3Q2.111.ID 

91. 'lbe timing of the present proceeding coincides with the period of time during which 

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

18 With respect to Mr. Smithson's affidavit, sec Illinois Power's Motions Regarding Certain 
Procedural Issues, filed concurrently herewith. 

-34-



rel.CVllf'I't"'to the prescnt proceeding and have been filed' as exhibitS hertinas. 

&ar(f~>rules,at§ 106.l02(d)(4), contcmplatethnt the petiti~nerillat"'·'~··r'ej rtllaJ 

"demC)natt~ti()n pCoteeding 14ntier .302,211(t}may make its demonstration in the form of ' 311UWllll<" 

.poistanfto,3(Yl.2tiO).ThUs,becallSe the two proceedings will be addressingessentially'thesamc ' 

'-$~bj¥r.riauer;iand will involye much of the same evidence, Illinois Power may, at the time of filing 
-~" ,! ' . 

its petitklnund~r;f3h2411(t),requeSuhat the Board consolidate theproccedings on thatpetiiiori 

witbtbe;;r~ings()n the 'present, petition.' 

_:'~i" 'IlU';~i$pow(!r'S, pri~cipalOhjCctive in filing this petition before filing its §302.211(t) 

>;pe.titiol'l~to securethe1Ina}.y~at' of the three-year extension of its original variance, granted in 
,,_ ••• " :': •••• '. __ •• -._ ":,"'. ". r·_ 

PCB88-9!, frofu limitS applieablcto thermal discharges from the Station. Illinois Power has 

compUr.d with th.c request in the Board's Order in PCB 89-213, that it file the present petition, by 

Octoberl. 1992 in order to obtain an ex1ension through October 1,1993 of the existing variance. 

Having obtained this extcnsiol1~ Illinois Power's operations at the Station are not likely to be unduly 

restricted in the event of severe meteorological conditions until the summer of 1994 at the earliest. 

Illinois Power thus will seek to consolidate the present proceeding with the proceeding on its 

petition for thermal 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. 
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Thi,~temper~ture . of· the discharge to· Cli~ton Lake·· from· Clinton 
.... rower· Station, asmeasurcd at the second. drop structure .. of the 
discharge flume, shall be limited to It daily average temperature 
whjch(~) docs not exceed 99°F during more than 90 days in a fixed 
calendar yearn)nning from January 1 through Detember 31, and 
(b) does not exceed 110.7 OF for any given day_ 

SheJdonAZabel 
Eric Lt.Ohrenz 

SCHIFF. HARDIN & WAITE 
7200 Sears Tower 
Chicago, Illinois 60606 
(312) 876~1000 
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ILLINOIS POWER COMPANY 

By: L . .....,...---'----r~ 
One of its Attorneys 
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FIIU.",4; Thennal plume.transectlocation.';, Clinton Lake, Clinton, Illinois. 
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Figure 1: Percent increase in'tbree parameters related to the phytoplankton community 
between preoperational and operational years in Clinton Lake, Clinton, Illinois. 
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Figllre ll: Summary of important fishes collected (number per hour) during preoperational 
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clinton Powe... st.ation 
'Thermal Demonstration 

History of "static;m Shutdowns 

TABLE 1 

pO,wer November 24. 1987. through February 29, 
Station has provided £lhctrical power for lOl~8 days and been shut 

Below is. list of the outages: 

Ma,t'ch fa-Hay 5, 1988 

June 24-26, igis 

JulY 12 -13,.1988 

November 11-25, 1988 

January 2-May 28, 1989 

June 1-21, 1989 

June 28-30, 1989 

Scneduled 
Duration 

,,39 days 

69 days 

Dutation ., Reason 

" .'/ 

47.,6 days 

1.6 days 

1,4 days 

13.5 days 

Scheduled planned outage 
general maintenance. 

Failure of feed';I'ater system relay 
caused. r(l'lctor water level" to 
decrease to the protection system 
setpoint. resulting in an 
automatic reactor shutdown. 

All three circulating water pumps 
shut down because of a false 
indica::ion of high water in 
condenser pit, As 'a result, 
condenser vacuum was lost and a 
manual reactor shutdown was 
performed. 

Fire l.n one of the main power 
transformers resulted in an 
automatic turbine trip and 
automatic reactor shutdown. 

1l~6. 0 days Scheduled planned outage for 
first refuelinr of nuclear core, 

20.5 days 

2.3 days 

-1-

Corrective and preventive 
maintenance also performe~,. 

Electrical equipment environmen
tal qualification issues raised 
by t:he Nuclear Regulatory 
Comrniss ion resul ted in 
approximately 34.0 days of the 
outage duration. 

Reactor recirculation pump seal 
failed, forcing a manual reactor 
shutdown. 

Failure of a sudden-pressure 
sensor relay in a main power 
transformer resulted in a 
generator trip and an automatic 
reactor shutdown. 



NovembJr '12 -19, 1999 7 days 

DecemberU·16,1989 5 days 

February 13 - 21, 1990 

February 21-April 10. 1990 30 days 

April 13·24, 1990 

Duration 

. '. 12 days 

7,1 days 

7.3 days 

4.9 days 

8.0 days 

Reason 

Rubber. e~parisiQn jo 
condenser tor~, resulting 
of vacuum in the cop.den~er 
manual shutdown of reactor, . 

Feodwater heater stea.m 
valves malfunct:iotl resulted1n.,,' 
loss of vacuum in thecQi\(it,nset ," 

.. and manual shutdpWn of reactJir; 

Maintenance outage 
approximately a month 
to repair steam leaks 
other maintenance. 

MaintenanL_ outage 
approximately two 
advance to adjust an 
in one of twore~ctor 
recirculation systems that helps 
regulate the amount of cabling 
water flowing through'the 
reactor. Uithouttr.e adjustment, 
the reactor ,would have been 
limited to 65 percent capacity, 

To repair isolation valves in a 
ventilation system that failed 
routine leak rate test. Manual 
reactor shutdown made as required 
by Technical Specifications. 

48,7 days Scheduled maintenance outage 
started early due to the previous 
shutdown to upgrade electrical 
connectlons 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. 

10.9 days Management directive to retrain 
control room operators after an 
error was made in starting up the 
plant from the previous outage. 

-2-



.Q 1. intsm~$ tll t;.!.9n...Qllt.!l,.U.l 
(Continued) 

Schectult'd 
Puration Duration Reason 

........ _'---..w._'-----'--__ ;..._ ..... -.:.._~ ____________ "__ . 

. <."MaY 9~.t7,· 1990 

May 17-19,1990 

July 12~27, 1990 

October 14, 1990-Karch 8, 1991 

March 9, 1991 

November 16-19, 1991 

November 21, 1991 

, , 7. 9 day~! 

1. 6 days 

1. 8 days 

Manual reactor shutdown . wh~n 
Division 1 and' II Diesel,. 
Generators declare.d inoperable 
per Technical Specifications dUe 
to finding cooHng water$upply 
piping expansion bellows not 
installed per design. 

Manual roactor shutdown when 
feedwater control power supply· 
failed causing reactor flQW to . 
enter unstable operations region. 

Tu);'btne trip and automatic 
reactor shutdown when an out-of~ 
calibration instrument sensed a 
VOLTS/HERTZ mismatch on the 
generator output. 

15.5 days Erratic response from reactor 
recirculation flow control valve 
during startup resulted in 
management decision to shutdown 
to repair valve and replace 
reactor recirculation pump seals. 

11~5. 8 days Scheduled planned outage for 
second refueling of nuclear core, 
corrective and preventive 
maintenance also performed. 

0.7 days Turbine manually tripped off line 
during startup due to problems 
encountered when transferring 
loads to the generator. 

3.7 days Manual reactor shutdown due to 
loss of condenser vacuum after 
isolation of one-half of the 
condenser to check for tube 
leaks. 

0,4 days 

-3-

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



22 ~26 ;1991. 

4.1&, 1992 

Febl:'uary 27-29, 1992" 

';2UnSiOU 19v U ,S,taU<>Q OUtaiU 
. '.' ". ,,' '(Continued) 

Duration 

" IL 6 days 

12.2 days 

2,3 days 

Reason 

Manual. reattor shutqown due' ...... . 
the failure of one of theRe~~t91{.~, . 
Recirculation flow controLval:ve" . 
posttion feedback ,circu~trY .,' " 
resulting in unstable 
flow. 

Automatlc reactor shutdown due to '.' ', .. 
failure of the liB" phase Made· 
Power Tran!!former (MPTf. 
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 vessel water level. 
Remained shutdown to start the 
third refueling outage (RF-3). 

March Ii 1992~ May 31, 1992 91 days Scheduled planned outage for 
third refueling of nuclear core, 
corrective and preventive 
maintenance also performed. (RF-3) 

-4-
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Month Year 

May 1981 

Summer 1987 

December 1987 

June 1988 

July 1988 

August 1988 

.FebruaIy 1989 

.June 1989 

·DCceInber 1989 

. 1une 1990 .. 

-', , 

1:.·<.>:< 

lLUNOIS POWER COMPANY 
Decatur, Illinois 

C~ONPOWERSTATION 

Clinton. Lake Thermal Proceedings 
Chronology of Events 

TABLE 3 

Description 

The IPCB orders (PCB 81~82) site-specillc temperature limits on cooling water discharge to Ointon Lake. 
The IPCB orders daily average discharge temperature shall not exceed l08.3F on any day and not exceed 
99F more than 44 days in 365 days. 

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

IPC retains J.E. Edinger Associaies to remodel Ointon Lake using best available station operating data. 

!PC files a petition (PCB 88-97) before IPCB for a variance from temperature limits of IPCB 81-82 IP 
petitions the IPCB to raise the maximum daily average temperature limit to llO.7F and increase the 
number of days average daily flume discharge temperatures may cxcP--ed 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. 

The !PCB grantsIP a variance thro~J October 1, 1990 in PCB 88-97 as petitioned in February, 1989. 

IF petitions theIPCB (PCB 89:13) to e.r..end 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 i;~ low because of approaching refueling . 

The !PCB extends the variariee of 89-213 until October 1, 1992. In its order the IPCB indicates it will 
extendtbe variance until October 1. 1993 if IP flIes its site~specific thermal standards petition by 
October 1,1992. 



'DEl'ERMI'ftIle sPoollcmEIt\fAL 'ifl!U"."1IJ .... ftJlJ;:' 

TO 35 ILL. ADM. COD"~ § 301.2110> .. ' , 

LIST Oli' EXIIlBI1'S 
(Sub.lttttl separately) .. 

(",ondenser Cooling Water Hnd Cooling Lake Discharge Temperature Evaluations. 

~bibit2. Illinois Power Company, Clinton Power Station, Environmental Monitoring Program 
Water Quality Report, 1978·1991. (Separately bound.) 

Exhibit 3. Illinois Power Company, Clinton Power Station, Environmental Monitoring Program 
lliulogical Report, Comparison of Preoperational Date (1983·1986) with Operational 
Data (1987·1991). (Separately bound, and including a separate appendix.) 

F .. xbibit4. QiD1Qn Power Station Anificial Cooling Lake Demonstration: Clinton Lake 
Hydrothermal Model Verification for 1989, 1990, 1991, and Determination of 
AdequaL'Y of Variance Limits fOf Clinton Station, prepared by J.E. Edinger 
Associates, Inc. 

Exhibit 5. References Cited in SUppOft of Evaluation of lbermal Impacts. 

Exhibit 6. Biological Evaluation of Predicted Thermal Discharges in Clinton Lake, prepared 
by Environmental Science & Engineering, Inc. 

Exhibit 7. Prepared Testimony of Richard E. Hall in Proceeding PCB 88·97. 

Exhibit 8. Study, entitled Supplemental Passive Cooling of Circulating Water at Clinton Power 
Station - Unit 1, prepared by Sargent & Lundy. 

Exhibit 9. I..etter to Mr. T.1.. Davis from Edward F. Stoneburg, regarding Clinton Power 
Station Electric Production Costs Associated with Constraining the Station to Not 
Exceed Current Discharge Flume Thermal Limit. ' 

Exhibit 10. Affidavit of Thomas 1.. Davis. 

Exhibit 11. Affidavit of John E. Edinger, Ph.D. 

Exhibit 12. Affidavit of Gary D. Matthews. 

Exhibit 13. Affidavit of James A Smithson. 

Exhibit 14. Affidavit of Edward F. Stoneburg. 



Dorothy M. (iunn, Clerk 
lUioois Pollution Control Board 
too W. Randolph St., Suite 11-500 
Chicago, lIlinois 60601 

. and by causing a copy~obysent by the United Slate/) mail,pl'Operly addressed, first~class postage 

prepaid, to: 

. Illinois EnvironmentalProtectlon Agency 
Enforcement PrograR1$ 
2200 Churchill Road 
Springfield •. Illinois 62706 

k_~~ 
One of the Attorneys for Petiti 
Illinois Power Company 


