PCB No 92 _L-'
(§ 302 211([) Hearmg)

respect to the reurf‘ ilated condenser ‘coo]mg water dischargc to Clinton Lake from I]lmms Power

Clmmnrpower Statmn (the "Smuon") Aftcr Illmois Power has had an opportunity to make thls

demonstrauon ina hearmg, Illmom Powcr askb the inois Pollution Control Soard (“Board"), in
ﬂgggmﬂmq mm 5 302,211(}), o find that the recu:culated wndem,er cooling water discharge tor‘
Clinton Lake tmm the Stauon has not caused, and cannot be rcasonably cxpected to cause,
significant ccological damage 10 Ihokrccemng waters.

In support of this petition, Illinois Power states:

1 Unless otherwise stated, references hereinafter to "§ xxxJox" are to the corresponding section
of the Board’s rules under Title 35 of the Illinois Administrative Code (35 Ill. Adm. Code). '




Vral Plant Descnption rcqulrcd by § 106 102(a) lll ,

Thermal plume. data have bcen wllccted on the Salt Creek arm of Clinton Lake. o

. *-I}ata were collected in order_to document the Shapc.. and extent of the thcrmal plume attnbutable
~to the: rc“irculatcd condenser t.oolmg water dlscharge from thc Stanon to Clmton Lake, as well as,
“to documcnt movement of the plumc both upstrcam and downstream from the mouth of thc

‘dlschargc canal

: 2 Concurrcntly wnth the filing of the present petition, Illinois Power is filing a Motion to
: ’Consohdatc Proceedings, requcstmg the Board to consolidate the proceedings on the present
~ petition with the proceedings in PCB 92-142. The Motion to Consolidate Proceedings also asks the
- Board to waive the requirement of § 101.106 [Incorporation of Prior Proceedings], -that Illinois
Power file in the present proceeding four copies of all the materials from PCB 92-142 which arc
‘incorporated by reference herein. In the event the Board denies either the request to consolidate
procecdings or the request to waive certain requirements of § 101,106, Illinois Power will file four
copies of those materials from PCB 92-142 which are to be incorporated in this proceeding.
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perature dat. et‘v)tuintedi of tnstantarteous near—wrfacc “and. dept
cted at :iten near thc rnnuth of the condenscr coolmg water dnchargc canal
dkcbtu‘ge lnstantaneous tcmpuatur&s of the lake surface were momtored alon vrtous
1989, ‘1990. and 1991 (Sec Figurc 4 to the 302 211(j) Petition, herehy mt,orpomi i

ference.) In 1989 lake surfacc temperatures akmg thc transects were measured on six days durtng :

June: thl‘oughiScptembcr., In 1990 surfacc ta.mpuatures were measured along ten transects once

.;dtmn May and then once- monthly along twelve transcots durmg June through Septt,mbcr':;

'I‘emperatures were’ measured along the same twclvc transects once- monthly durmg Apnl thro
October in 1991, Eéuh trrmscct was cstabhshed along a stratght line gomg gencrally from the north
k;‘std i‘of».the lake 0 fthe south blde usmg drstmctrvc shorclme tcatures as markers Suncys wcre: :
e ulways‘ run from north to south usmg the same boat operatmg at idle specd Readmgs were taken

‘ at the surface of the water along each transect at 15 second intervals. Temperatures were recorded '

m centrgrade m the tcuth of a degréc ina f'cld notebook

o Othcr pertment mformatron also was recorded at the time of instantanenus surface

o temperature data‘collectton. _Thts mcluded trme weather conditions, wind speed and direction,

approxlmate lake level appro)amate plant load and air temperature.

6. Dcpth;prr)rﬁlcs' of lake temperatures were collected once-monthly in 1989-1991 in
i May throtrgrt &pterﬁb&' and during the months of March and Movember at various lake sites as'
part of the Opcratronal Envrronmental Momtormg Program. These sites are identified in Frgure
5 to the 302.211(j) Pctmon, which is hereby incorporated by reference. Additional depth prottles
of lake temperatures were collected twice-monthly April through October during 1989-1991 at ther
rsitcs identified in Figurc 6.2 of_Equtrbit 3 to the 302.211(j) Petition. The once-monthly profile data

at site 2 (Figure 5) and the twice-monthly profile data at segment 16 (Exhibit 3, Figure 6.2)




ransect measurements were used to configure the th

:The dtstnbution of temperatures Bs meusurod by Hinois ‘Power throughout Clinton
> - during the llte :pnng through carly fall periods of 1987 through 1991 is prescnted 'and ;

. ‘in two reports prcpated by Llinois Powc.r pursuant to the requnrcments of the Station s

NPDES permrt' (1) The Enwronmcntal Mcmtonng Program Water Quality Report, 1978 1991

‘(1992), submltted as Exhlbll 2 to lhc 302, 211(]) Petition; and (2) the Environmental Mommrmg 'f -

—ngram Btologit,al Report C()mpanson of Preoperational Data (1983-1986) with Operational Data'
“:(1987-1991) (1992\ submltted as Exh\bl' 3 to the 302.211(j) Petition. Exhibits 2 and 3 to the

302.211(]) Pelttio_n are hcreby muorporatc’d by reference. Temperatuic proﬁlé fhjdnito,ring :'

B 'mformatton is dlscusscd in Sectmn 8.1 ‘of Exhibit 2, and also in Chapter 6 of Exhibit 3.

: 8 : Actual plu*nc studies prcparcd by JE. Edmgcr Associates, Inc. ("Edinger"), are.
: pr&ented in Exhtblt HE-] submltted herewnth 3 The actual plume studies are lmuted to data
”developed‘dunng ficld obscrvat;tons o’t‘ t,h’e Statton thermal plume in 1989, 1990, and 1991. No
: obsewations wera made in 1987 or 1988 Thc obscrvattons consist ot‘ contmuous near-surface (Slx-i
inch dccp) temperatun, lrac% over the transects dc.scnbed in paragraph 4 above, and the depth
profiles descnbed in paragraph 6 above.

9. Based on these actual obsewatiﬂns, the near-field component of the thermal plume
can be identified, anti is deﬁngd as that part of the plume that is three-dimensional, with distinct
longitudinal; lateral anrdrve.rrtical variations in temperature. The data show that the near-field
component is confined to the 1600-meter arca between transects 4 and 7. (See Exhibit 1 to Exhibit

HE-1.) That is, the near-field component of the plume extends up the lake as far as 600 meters

3 Exhibits which ate referenced for the first time in this heated effluent petition are designated
with the prefix "HE-" (for Heated Effluent), to distinguish them from those Exhibits to the
302.211(j) Petition which are being incorporated by reference in the present petition.
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oommncntfof the thermal pluma under typlcal and worst case conditions is addressed in Edmgcrs

‘thmrctlcal plume‘studnes report. dtscussed at paragraphs 11-14 helow,

10 The plume also extends into the far-held in which waste hcat from the dusoharge lb
camcd thmughout thc cooling loop (whtch cxtends around the lake from the dtsc,harge to the |
- mtakc) and dtsslpated to the atmosphcre across the water surfacc Excess temperdtures attnbatablc _
' to the thermal drscharge fall ol'f mptdly away from the dnschargc, with srgmﬁcant c\rccss

temperatures found only’ withm the f‘ rst 3000 metcrs of the coolmg loop. In fact, the excess
' temperature (ie., the. mcrcase m temperature caused by the thermal discharge) reduces to lcss than
_ 2 C wuthin 8000mexers down-lakc from the dlschargc At the dam (approximately half-way around
| the coolmg loop, the exccss temperature is only 0.6°C. At the mtake structure (i.c., the end of the
cooling l()op) €xcess temperatu:cs were determmed to be approximately 0.5°C. Such observations
are therbasris for Eiinger’s’-séléction of a far-field plume region consisting of the entire cooling loop
area of the lake, as well as the rteér-ﬁc]d region discussed above, for purposes of the theoretical
“study. As the transect data demonstrates, in the far-ficld region the distribution of temperature is

generally homogeneous across the width of the lake. (See Exhibit HE-1, Appx. A.)

Theoretical Plume Studies
iL The distributions of theoretical temperatures throughout Clinton Lake (a) for all four
seasons of the year and (b) for the combination of meteorological and Station operating conditions
that would result in typical and worst casc lake water temperatures are presented-in the theoretical

plume studies performed by Edinger, submitted herewith as Exhibit HE-2. Exhibit HE-2 presents
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ures are determined by adcﬁng thc excess temperatures computed by (:LVHT or GLLVHT
‘nt ‘tcmpemtures compu,teti using & response temperature model. Near-field ‘and‘;far_f

ﬁe!d'plumc msults are presented for both worst case and typical conditions.

12; : The worst case conditions are dcﬁncd as those that would occur, by scason, under—; .

: ‘:'oondluons of maximum ambnent temperature (i.e., once-in-thirty-year metcorologlcal condntnom)

full lond and mmimum dilution and flushing. For the far-field Slmu]dtlUP, these results are: shom' v'
'~ '{or the Q:nter, spnng, summer and fall cases in Exhibits 69 to Exhibit HE-2. These exhsbxts show '
‘fthc warmest tempuratures in the vuumty of the dmharge, with rapid fall off in temperature wuhm'
| 5000-10000 t‘cel and a more gtadual fall off in temperature to the intake, For example at the Rt.
| 14 bndge, whlch is approxlmawly 1000 mctcrs from the flume discharge, surface temperatures
‘,dunng lhc womt-case summcr are predxcted to be 37.9°C (100.3°F). Midway across the lake -
‘oﬂ'shore from the Masu)utm State Recreational Area (approximately 6000 meters from the flume
dlschargc), surface temperatures are predicted to be approximately 35°C (95°F). At the dam”
(appromma(eiy 12,000 melers !'rom the flume discharge), worst-case summer surface lemperaturesr
are predlcted to be 334 C (922 F).

13. - The near-field results for the worst-case simulations for each of the four seasons are

shown in Exhibits 10-13 to Exhibit HE-2. These exhibits show a slight down-lake movement of the

4 The response temperature model and GLVHT (or Generalized Longitudinal Vertical and
Hydrodynamics - and Transport) model are discussed in the 302.211(j) Petition, beginning at
paragraph 21, and in Exhibit 4 to the 302.211(j) Petition. In Exhibit 4, Edinger re-verified the
response temperature and GLVHT models as applied to Clinton Lake. Paragraphs 20 through 23
of the 302.211(j) Petition, and Exhibit 4 thereto, are hereby incorporated by reference in the present
petition. The GLLVHT (or Generalized Longitudinal Lateral Vertical and Hydrodynamics and
Transport) model is constructed similar to the GLVHT model for the region to which it is applied,
and adds a third (i.e., lateral) dimension. (Exhibit HE-2, pp. 6-7.)
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which’ arermmewhnt hlgher than lhc, currespondmg far'l'ield model rcsulls duc,tof]

addltional detail supplicd by thc near~ﬁeld model. (The faz-ficld ,model predlcts’! ave ra‘ge( |

'ftcmperatutes thmughout thc cutire lake segment.) The diagrams also show stratifi cation to mnd-, 7 |

depthkof‘.scvcral dcgreex ‘centigrade, consistent with the far-field model resuits as well as the

s obscwatwns Furthermorc, strntlﬁcatmn it gmater adjacent (o thc discharge; i.e., as much as 4—5°C

"in the v:cnmty of thc d!scharge. Dunng the worst-case summer surface temperatures may red(,h S

1076 F (42 C) as t'ar offshore as 750 feet from the tlume discharge, corresponding to 1107 F
: (43, 7"C) at the dxscharge

14 The typical oondltion far-ficld p]ume«z are shown in Exhibits 14-17 to Exhibit HE-2,

Tﬁé ty'pvicair 'vbonditiorn ambient temperature in the winter is low enough that thc lake can cool to

_ ‘temperalun:s l&ss than 4 G, whlch is. the temperature at which the density of water is a maxxmum.

As showu in Exhnbxt 14, the 4°C water begins to sink o lower levels in parts of the lake and results

in t'gmperatute" inversions (i.e., ice covering) up the North Branch arm of the lake toward the

| Staffon intake. Thé'ﬁear-ﬁcld predictions are shown in Exhibits 18-21 to Exhibit HE2 During a

typical summer, surface temperatures of approximately 36°C (97°F) would be expected to extend

as far as 750 feet offshore fiom the flume discharge. The shape of the plumes are essentially the

~ same configuration as those found for the worst-case predictions.

15. For its description of biological studies on the receiving waters of Clinton Lake, as
required by § 106.102(d)(1), Itlinois Power incorporates by reference paragraphs 24 through 42 and
Figures 5 through 14 from the 302.211(j) Petition. The incorporated materials discuss severai

trophic levels of aguatic biota in Clinton Lake and indicate that impacts were limited to small areas

-




BN and: amund Chmon Lakc as a result of the thermal discharge, as requircd by § 106, 102(d)(2) '

| .ll}lﬂﬂi&_:,}’gmr. incog‘poratcs'by reference paragraphs 43 through 46 of the 302.211(j) Petition, Th_c
incorporated miterials reflect no obscrvations of any negative impacts (o such other animal lite, and

no evideénce that such impacts are occurring.

Impacts on Recreation

A% 'Foi its description of the possible and known impacts on recreation in and around
VCli'n‘(o‘n' Lake as ‘r‘esuit'ré.fk the thermal discharge, as required by § 106.102(d)(3)(A), lllinois Power
inc(‘)rporamrby tefcrénd: paragraphs 47 through 51 and Figure 15 from the 302.211(j) Pctition.
The uncorporated Vinate‘riz.lls reflect no observations of any negative impacts on such recreation, andr

no evidence that such impacts are accurring.

18. For its 'description f management prectices employed or planned in order to limit
| the énvif'onméntal effects attributable 1o the thermal discharge, as required by § 106.102(d)(3)(B),
Hlinois Power incorporates by reference paragraphs 52 through 55 from the 302.211(j) Petition. The
incorporsted materials indicate that Illinois Power has policies and procedures in place, and
implements appropriate training of its personnel, to assure compliance with the thermal standards
and other environmental requirements applicable to the recirculated condenser cooling water

discharge from the Station to Clinton Lake.




\ *BTUMK‘ orpmore" (i,c. the Stu’tlon)" to demonstrate in a hearing before the Boata not lésé"'thén 5 :
o “nor more than 6ycara aftcr (h(.« t,ommcnwmem of operation, that discharges from th(. Stauon ha&c‘ 7
" ‘j' not caused and cannot he reau)nably upected to cause significant ccologncal damagc 0 the
receiving waters (i ¢, Cllnton Lakc:) The applicable procedural regulations, at § 106 102(d)(4)

‘ prc‘mde, that the required showing under § 302.211(f) may take the form, inter alia, of a showing

, pursuant to § 302 2110)

20, llhnms Power sausfies the requirements for a showing under § 302, 2110) for thc'

| reaaons smwd in paragraphs 56 through 86 tmd Exhibits 5 through 9 of the 302, 211()) Pctltmn, dll
of whlch are hereby mmrparatcd by refcrence Specifically:

a “Iflincis’ Power satisfies the requirements of § 302.211(j)(1), that all discharges from

Clinton Lake to other waters of the State comply with the applicable provisions of §
302.211(b)-(e), for the reasons stated in paragraphs 59 through 61 of the 302.211(j) Petition;

b. - IHlinois Power satisfies the requircments of § 302.211(j)(2), that the heated effiuent
discharged to Clinton Lake via the discharge flume complies with all other applicable
provisions of the Board’s rules, for the reasons stated in paragraphs 62 and 63 of the
302.211(j) Petition;

¢ Wlinois Power satisfies the requirements of § 302.211(j)(3)(A), that Illinois Power’s
requested 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, for the reasons stated in paragraphs 65 through 80 and Exhibits
S through 7 of the 302.211(j) Petition; and

d. Illinois Power satisfies the requirements of § 302.211(j)(3)(B), that it provide for
control of the thermal component of the effluent from the Station by a technologically
feasible and cconomically reasonable method, for the reasons stated in paragraphs 81
through 86 and Exhibits 8 and 9 of the 302.211(j) Petition.

21, Note that, for the gxisting thermal standards and for thosc standards applicable to

Clinton Lake during the period of time which is the subject of the § 302.211(£) demonstration,

9.




enis oﬂ mzlla)(a)(A), that those thermal'standar

of condltiom at Clinton Lake capable of supporting shellfish, ﬁsh and wildiife;

recteukm- sty conslstem wlth good management’ practices, for the reasons stated in :

. agrlphl 24 thmugh 51 and Exhlbxt 3 of the 302. 211(]) Petition. Ilinois Power also sausfies thc-
requlrements of 5 302 211())(3)(8), that it has provided for control of 1he thermal mmponent ‘of .
'kl‘hé‘eﬂluem from thé Station by a technologically feasible and economically reasonable method, for
_ the reasons. statcd in paragraphs 52 through 55 and 81 of the 302, 211(j) Petition.

22 Bccausc llimom Powcr satisfies all of the requircments for a showing pursuant to §
211(]). Ilhnois iner also satisfies the requirements for a demnmtratmn pursuant to §§

106 lOZ(d) and 302 21 l(f) lllmons Powcr thc.rcforc is entitled to a dctermmat;on by the Board, that
lhe remrculatcd condenscr coolmg water dlschargc from the Station has not caused and cannot be

reasonably cxpected toc cause, significant ecological damage to the receiving waters of Clinton Lake.

23, Ther'relief irequcsted in the prcsk_ent petition, a determination by the Board that the
reciréuléiéd condchsdr cooling water ‘d‘isch‘arge from the Station has not caused, and cannot be
reasonably expected to causé, significant ecelogical damage (o the rcccivihg waters of C]imbn Lake,
has no parallel under federal law, In fact, federal law most likely is not implicated by the present
petition, Sihce Tllinois Power is merely asking the Board to make a factual determination, and is not
requesting the Board to impoSc any new or different thermat standards or otherwise to regulate or
not regulate any discharges to Clinton Lake. The relief requested by Illinois Power thus would

appear to be, at a minimum, not inconsistent with federal Juw.

3 If the Board determines that Illinois Power has not made the showing under § 302.211(f) to
the Board’s satisfaction, then the Board has the authority to order that Iilinois Power take certain
corrective action within 1 reasonable time as determined by the Board. This petition does not
address whether such corrective action would be, or would not be, consistent with federal law,
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‘ébologkﬂv'dhmaga"m C’Iinton Lake. - The relief requested in the 302.211(j) Petition is wnsistént

"H-‘wlth fedcml law for the reasons statcd therein :fand hereby incorporated by reference), at -

ragraphs 87 and 88

25. » 'I'he Board's rules gmermng heated cftluent demonstrations, §§ 106.101 gt ggq and
§ 302 21 1(0, require that <uch demonslraimns be made at an adjudicative hearing before the Boatd
lLlnois Power therct‘ore requmts that thc Board schedule a hearing on the present petition in
aocordance wnth § 106 105

26. ln suppon uf the factual assertions herein, Illinois Power incorporates by reference
Figures 1 and »2, Figures 4 through 15 and Tables 1 through 3 to the 302.211(j) Petition, as well as
Exhibits lmrou'gh 9 thereto. Hlinois Pc)wer also incorporates by reference Exhibits 10 through 14
to the 302.211(j) Petition, consisting of, respectively, the affidavits of Thomas L. Davis, John E.
Edinger, Ph’.D, Gary D. Matthews, James A. Smithson, and Edward F. Stoneburg.

27.  Illinois Power akso is submitting Exhibits HE-1 and HE-2, which were not referenced
in th'e}301211(j) Pe‘tition. As further supﬁod for the factual assertions in these Exhibits, Illinois
Power submits ihe Supplemental Affidavit of James A. Smithson and the Supplemental Affidavit
of JothE. Edingcr; Ph.D;, as Exhibits HE-3 and HE-4, respectively.  Exhibits HE-1 through HE4

are being submitted concurrently herewith in a separately-bound volume.




lll!‘,’lllinols Power mpecttully requests the Board to schedule a'lwanns-
w llllnouil’owr to make the demonstration required by §¢ 106. 102(d) and 102 21 ‘(f) g
et to enter an order including a finding that the recirculated wndenser coolmg wat .

X to Clinton Lakc from the Station has not caused, and cannot be reasonably cxpected m

? ,‘signiﬁcam emlbgical damage to the receiving watcrs,

Respectfully submiuéd,
ILLINOIS POWER COMPANY

e 1

One of its Attorneys

Sheldon A. Zabel
Em. L Lohrcnz

SCHIFF HARDIN & WA]TE.
© 7200 Scars Tower

_Chicago, lllinois - 60606

(312) 876-1000




] doc ‘menta refcrenced thercm. by causing the requisite number of copies to be_hand :

Daorothy M. Gurin, Clerk

Mitinois Pollution Control Board
100 W. Randolph St., Suite 11-500
Chn.ago Iilinois 60601

and by uausmg a copy to by sent by the United States mail, properly addressed, first-class postagc :

prcpzud to:

Iitinois En\nmnmental Protection Agency
Enforcement Programs

2200 Churchill Road -

Springfield, lllinvis 62706

Jrec A

One of the Attorneys for P
Illinois Power Company
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ANOIS POWER COMPANY'S
ADDITIONAL EXHIBITS IN SUFPORT OF
PETITION FOR HEARING ON -
IFFLUENT DEMONSTRATION
l’URSUANT TO 35 ILL. ADM, CODE
- gs0z2u(0”

; 'Exhihh llE-l.‘ ‘As,;tual Plume Studlcs for Heatcd Efﬂuent Demonstratmn, Secuo,
: 1 rep rcd by 1, E Edmgcr Associates, Inc.

‘Exhibit HI‘-Z. Thcorctmal Plume Studies for Heated Efﬂuc,nt Demonstrauon,'
: :—Sectlon 106 102(0.)(2) and (3), prepared by LE. Edmger Assocxatcs, Inc.:.

Exl\lblt HF3 prﬁléhieintal Affidavit of James A. Smithson.

VSu‘pp]cmént;al Affidavit of John E. Edinger, Ph.D.

* Hlinois Power Compariy also is incorporating by reference Exhibits 1 through 14 to its Petition
for Hearing to Determine Specific Thermal Standards Pursuant to 35 1ll. Adm. Code § 302.211(j),
pending before the Illinois Pollution Control Board in PCB 92-142, as exhibits in support of the

present petition.







Exhibit HE-1
Clinton Power Station

Actual Plume Studies for Heated Effluent Demonstratlon
Section 106 102(c)(1)

Prepared for

Environmental Affairs Department
Illinois Power Company
500 South 27th Street
Decatur, 1L 62525

Prepared by

J. E. Edinger Associates, Inc.
37 West Avenue ,
Wayne, Pennsylvania 19087-3226

October 6, 1992

Document No. 92-122-R




' 'l‘he lllino:s Pollutlon Comrol Board Heated Effluent Demonstration mgulauon (Title 35 - |
n ',"‘Subpan A Secnon 106, 102(0)(1)) requires that actual plume studies be conducted for a heated: o
- effluem dudng the ﬁrst five years of discharge correlated to station operation and meteorologtcal
Qondlpms. Clinton Lake near-surface temperatures were measured once a month, generally
: May through September, 1989 through 1991, along several transects near the flume discharge.
'mesetemperature data weré studied by'J “E. VEdingcr Associates, Inc, in order to identify thé

extent of the thermal plume in the lake during those periods.

Field Observations
Fie']d«bbservations of the CPS thermal plume were made in 1989, 1990 and 1991.* No

observations were made in 1987 or 1988, The observatic.s consist of continuous, near-surface

(six-inch- depth) temperature {races over the 12 transects shown in Exhibit 1. This set of
observations will be referred to as th¢ transect data. In 1990 and 1991, observations were made

at 12 transects; in 198% observations were made at transects' 1 through 10. The dates of the

transect surveys are shown in Exhibit 2, which also shows CPS load for the survey dates.
Exhibit 2 also shows dates for supporting vertical temperature profile data from monthly

observations collected for water quality purposes and bimonthly observations collected for

biological assessment purposes. The bimonthly observations were collected near the center of

the longitudinal-vertical model segments. Sites for these two data sets are shown on Exhibits
3 and 4. Each of these data sets includes a site in the immediate vicinity of the discharge that

provides vertical temperature detail for_t_rhgthermal plume. The Site 2 (Exhibit 3) monthly

J. E. Edinger Associates, Inc. ©92-122-R



were‘ collecwd immedlatcly adjacent to the discharge. The Sltc 16 (Exhlbi

mmlhl observmons were collected closest to the ducharge.' The remamtng sttzs from both o

M sets pmvtde longitudinal-vertical temperatures throughout the lake.

 Nearfield Plume
Exhibit § shows the transect data for July 11, 1989, a day on which the CPS operaied
at 'fuirljﬁldad‘.: Sigt\iﬁcant temperature variations along the transects in the lateral rdir'ec_tion
att;ibutableito th_e‘ discharge are found only between transects 4 and 7. Similar data for all of ,
the Stirvejm chducted when tthClss load exceeds 90% of capacity are presented in Appendix
A t‘ot 1989, 1990 and 71991 along with ambient environmental conditions for the dates of 'ttle
tmnsect suweys. An examination of these surveys also shows that sngmﬁcant temperature
vanatmns along the transects are found only between transects 4 and 7. Transect 4 is
approxnmately 600 m above the discharge and transect 7 is approximately 1000 m below the
discharge (Exhibit 1)

Exhibits 6, 7 and 8 show surface details of the thermal plume between transects 4 and
7 for a date selected from each year when the CPS load was at or near 100%. These dates also
represent late-May, mid-July and late-August periods and so cover much of the summer. The
exhibits show temperature contours that radiate from the discharge structure; this behavior is
characteristic of discharges dominated by buoyancy.

Vertical profile data at Sites 2 and 16 for the dates corresponding to Exhibits 6, 7 and
8 are shown in Exhibit 3. These data come either fiom the monthly or the bi-monthly data sets

and, together with the transect data, furnish a three-dimensional view of the thermal plume.

J. E. Edinger Associates, Inc. , ) @2.122-R




?ﬁeld plume isa xelamely wnﬁned buoyant and stratified plumc that is well
ed latenlly a shon d:stanw from the discharge structure. The plume is also well mnxed to :.:' 3

f half lhe depth of watcr and hes on top of cooler bottom water. Tms behavwr is consiswnt with

: -':'"f:a:"lows‘momentum,' buoyant discharge in ‘an ambient flow field induced primarily by pla’nlf B

: pumpmg and density cffects. The size of the near-field plume is determined pnmaniy by the
‘ Statlon heat rejecuon rate and secondarily by the Station pumping rate. The location of the
upstream convergence of _i"sotherms shown in Exhibits 6, 7 and 8 is determined by freshwater
inﬂdﬁ"fmm Salt Czeek ‘Since fhe transect data show that there are only smail variations in the
lateral between transects 4 and 7, the near-field plume is not distinguishable downstream of the

Routq_i@ bridge nor upstream of the Route 48 bridge (Exhibit 1).

Far-field Plume

The plume extends into the far-field, in which waste heat from the discharge is carried
throughout the lake and dissipated to the atmosphere across the water surface. This far-field
behavior can be‘dremonstrated by examining the lake-wide data. Exhibit 10 shows the
longitudinal-vertical temperatures from the bi-monthly survey for August 22, 1989. This date
represents another occasion with CPS load near 100% and is simuitaneous with transect data,
shown in Appendix A, The extent of the lake affected by CPS waste heat can be approximated
first by defining an ambient temperature, and then computing rises above that ambient. In this
case ambient can be estimated by using the lowest observed temperature, 25.1 C. This
temperature can be found at Segment 3 (Exhibit 4) at 2.5 m depth and again at Segment 5 at 6.5

m depth, boih near the CPS intake. Since the observed data set does not cover the entire lake
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since Segment 3 may be affected by waste heat, this estimated ambient may be slightly high. -

The lonxitudinal distribution of excess temperature, computed as the difference between observed

: tempcnturcsmd the estimated ambient temperature for August 22, 1989, is as follows:
segment 305 8 W 12 14 16 I8
temp,, C 253 25,6 257 26.0 274 3035 M7 278

- excess temp, *C 02 05 06 09 23 54 96 27

The excéss 'tcmperatur'é's fall off rapidly away from the discharge. Excess temperatures requce

to less than 2°C 8000 m from the dischargé in the direction of the intake and are barély

detectable near the intake (Segment 3 and 5).

Summary

Eiamihation of the Clinton Lake data shows that it is important to distinguish between
the far-field and near-ﬁeld thermal plumes. Because of the recirculating nature of the CPS
cooling water system, much of Clinton Léke is subject to a rise in temperature over what might
have occurred naturally.  The field data from these near field and far field regions show that
the cooling loop area of the lake extends from Segment 16 through to Segment 4 as shown in
Exhibit 4. The excess temperatures shown above, as well as the results of the analyses in
Edinger Associates (1992), indicate that only the cooling loop area of the lake is more than

marginally affected by waste heat fro

J. E. Edinger Associates, Inc. 92-122-R




Bdinger Associates. 1992, Clinton Lake Hydrothermal Modeling Verification. for 1989, 1990,
- 1991 and i , i i i inton Station. Exhibit X of -
Clinton Station Condenser Cooling Water and Cooling Lake Discharge Temperature Evaluations,

Docurnent 92-121. - September 22,
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Exhibi ’memul plume survey dates. . The survey types includc the surface plumc o
ments in the vicinity of the discharge (transect), the monthly vertical profile observations .
¢ the Environmental Monitoring Program (monthly), and the bimonthly vertical profile. =~ -
jons that coincide with the longitudinal-vertical model segments (bi- monthly) The latter

;'two types of observations were made throughout Clinton Lake. Highlighted entries indicate data B
. discussed in this section. '

date survey type CPS load, %

B 4/11/89 __monthly

5/9/89 - monthly
6/539|  monthly
6/6/891 bi-monthly
6/27/89 . transect
62780 |  bi-monthly
7/11/89 transect
7/11/89 ‘bi-monthly
7/24/89 bi-monthly
7125/89 : monthly
- 728/89 transect
8/7/89 bi-monthly
8/11/89 transect
§/22/89 bi-monthly
8/22/89 transect
8/29/89 monthly
9/12/89 monthly
9/25/89 transect
10/12/89 monthly
11/7/89 monthly
4/24/90 monthly
5/24/90 bi-monthly




"‘ 812919

7' survey tm
R

Al

transect

- 5/29/90

monthly

6/15/90

~ bi-monthly

6/27/190

momh]y

6/28/90

bi-monthly

6/30/90

transect

7/18/90

bi-monthly

1125190

monthly

7/26/90

bi-monthly

7/30/90

transect

8/10/90

transect

8/13/90

~ bi-monthly

8/28/90 |

monthly

_8/29/90

bi-monthly

8/29/90

transect

- 91190

bi-monthly

9/17/90

transect

9/19/90

monthly

9/28/90

bi-monthly

10/11/90

monthiy

11/2/90

mcnthly

11/13/90

monthly

4/5/91

bi-monthly

4/24/91

transect

4/24/91

bi-monthly

5/7191

bi-monthly

5/30/91

transect

5/31/91

bi-monthly




6110091

" survey type

bi-monthly

" CPS load, %

100

- 6/26/91

- transect

7/8/91

bi-monthly

oy

7/24/91

bi-monthly

- 7/25/91

transect

8/9/91

__bi-monthly

8/22/91

bi-mopthl_y

8/22/91

transect

$/9/91

bi-monthly

9/23/91

transect

10/9/91

bi-monthly

10/31/91

bi-monthly

10/31/91

transect
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, perature data © for July 11, 1989. The transect I
empemtures begm at lhc top of the column with north shore valucs and




Exhibit 6. Contoured
(3 amal on Clinton Lake is at coordinate points 0, 0.

nearﬁeld transect data for Julv ll 1989 'I11e mOuth of the flume

July 11, 1989
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. c-lml'on‘Chnion Lake is at eoordmate points 0, 0
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pear ﬁeld transect 4 data for August 22 1991 ] mouth of the ﬂume
ctnll on‘Cllnton Lake is at coordinate points 0,0.

August 22, 1991
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Vertical profile data at Sites 2 and 16 (Exhibit 3) for the dates corresponding 1o

| 7/11/89
" depth, m bi-monthly, Site 16
__(surface) 31,3
05 313

EE 310

2.5 36,0

3.5 33.4

as| 324

5/29/90
monthly, Site 2
26.0
26.2
26.1
26.0
24.6
22.0
21.2

8/22/91
depth, m bi-monthly, Site 16
(surface) 35.1
0.5 34.2
1.5 335
2.5 31.7
35 29.7




n\f@_ﬁtﬁhiy't’émperaturebOBscrvatibns‘fdr August 22, 1989.

site number

10 12 16
(discharge)




’I\'an iect Data (C) for Full or Nea:-full Load Condxtmns, 1989 1990 and
locations are identified in Exhibit 1, Temperatures begin at the top of the colur
shore values and proceed to the south shore. The CPS discharge is located at tl
ore of transect §. Note that transect 6 also begms at the CPS discharge but is dlrectet!
both moss and down Clmton Lake,
















transect

7
30.6
30.6
30.6
30.7
30.6
30.6
30.7
30.8
3.2
31.3
313
K] )
316
31.8
31.8
32.0
32.1
32.2
32.5

YN

32.8
32.9
3z,

32.8
32.8
32.7

6
6.1
3o.1
36.0
35.9
352
34.5
34.2
3.3
33.0
32,9
32,6
32.5
32.3
32.2
32.2
323
323
32.3
32.3
32.4
32.5
32.6
2.8
32.8
32.9
33.0
33.0
32.8
32.4
32.5




























Exhibit HE-2
Clinton Power Station

Theoretical Plume Studies for Heated Effiuent
| ‘ Demonstration Section
-106.102(c)(2) and (3) -- Predicted Plumes for
~ Typical and Worst Case Conditions

Prepared for

Environmental Affairs Department
Ilinois Power Company
500 South 27th Street
Decatur, 1L 62525

Prepared by
J. E. Edinger Associates, Inc.
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Wayne, Pennsylvania 19087-3226

- October 6, 1992
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“The l'lli:néis' Polidtiim Control Board Heated Effluent Demonstration Regula'tiﬁn

’i?‘frﬁ-f(‘l‘ltle 35, Subpart A Scctmns 106.102(c)(2) and (3)) require that theoretical plume studlcs -
be performed for all four seasons for typical and worst case conditions and thdt the
' «‘.thcmetical plumc studies should indicate three-dimensional effects.

As shown in the 106 102(0)(1) Actual Plume Studies (Edinger Associates, 1992b), the
Clmton Lake thermal plume has a three-dimensional near-field region in the vicinity of thc
d_is’c!iarrge and a klatcral’ly-rmiired, longitudinally and vertically distributed, two-dimensional far4
fieid" plume r¢§i9n. Thc theoretical plume studies are designed to encompass both regions.
It nsneceswatyio défihé afld e\}aluatc the worst case and typical conditions that should apply

to Clinton Station and Lake.

Defirition of Worst Case and Typical Conditions
Worsf case ié assumed to mean thermal plumes of maximum size and temperature.
The conditions that contribute to maximum size include (1) Stati{q}g operations that produce
maximum waste heat rates; (2) minimum freshwater inflows tb Clinton Lake such that
dilution in the lake and discharge through the lake outlet works are minimized; and, 3)
meteorological conditions
that result in maximum lake ambient temperatures. The first two conditions produce
maximum Station contributions to temperature (excess temperature) and the last condition
produces maximum ambiem temperature. These three conditions were developed into

boundary condition data to be used in the longitudinal-vertical model of Clinton Lake to

J. E. Edinger Associates, Inc.




obtain  the fa ‘ficld‘:t"h‘é,r'mfxil_fplnmé,'diméhsiohs, and then in‘a longltudmal-lateml—vertncal

model" ot'f;tlrl'eidi‘schargé~regionbf Clinton Lake to obtain the near-field thetmal_plpmc,':7
dnme _ons.

Typ;cal Londmc)m are ddnml similarly, except that metcomloglcal condmons that

- -'msult in'typical monthly ambient temperatures are adopted. For the purposes of this study,

' typnqal ccmdltlons thus mclude mpxunum waste heat rates, minimum freshwater inflows and

 typical, mean monthly ambient temperatures,

TO':idéhtit‘y __tl;e maximum and typical ambient temperatures, a long record of
méfcotd]ogical data was examined using a response temperature model. Response
temperature is'defiﬁcd as the temperature a completely mixed column of water of specified
depth wduld havé if surface heat exchange were the only active heat transfer process. The
rate of change Qt‘ rcspmiSe'te.mperature, T, can be written in terms of the net rate of

surface heat exchange as

the density of water, 1000 kg m™

the specific heat of water at constant pressure, 4186 I kg™ °C'!

J. E. Edinger Associates, Inc. 92-723-R




‘the mean depth of the water column, m

the rate of change of water temperature with time, °C s

the net rate of surface heat exchange as a function of shortwave

solar radiation, air-temperature, dew point temp’eraiure’, wmd

speed and water surface temperature, W m2,
Tjh,er; x_\'et ;;ra_te of surface heat exchange is a function of shortwave solar radiation, aiyr
tempéraiuré‘, dew pdim tcmpérature, wind speed and water surface temperature, Since the
net rate of éurface heat exchange is dependent on the water temperature, the equation must
be itetated‘for tem;ﬁeraturer as well as integrated over the meteorological record td give
time-vaxyin:g,_resprox’lsc :tétz‘ﬁperaturcsy. For the Clinton Lake case, hourly (or for some years,
three-hourly, debeﬁdiﬁg on availability) meteorological data at Springfield, 1llinois for the

B period 1955 to 1991 were used to compute response temperatures. These temperatures are

shown (Edinger Assceiates, 1992a) to closely represent ambient temperatures _in Clinton

Lake.

For determining worst case conditions, the response temperature record was
organized so that the maximum daily average value that occurred within each month was
available for inspection (Exhibit 1). From tl}ﬂt table, the highest single value of T, for each
of the four seasons was selected. The resﬁlts are given in Exhibit 3. |

For determining typical conditions, mean monthly values of the response temperature

J. E. Edinger Associates, Inc. 92-123-R




warecomputed for e.;ch fﬁomﬁ. These are shown in Eﬁﬁibit 2 Thc :mérin\' seasonal
ms];(:)‘r_).écftuﬁm‘pemturc was computed by taking the average of the three monthly:me‘ahé .t‘!iai"
o f:rrcbi%es‘éhted the éeasdn.‘ The results are given in Exhibit 3.
o 'j"l'l,lia‘;; ‘method of computing. the ambient has the advantage of inclu(ling 'auf ‘thé
" iﬁeicdrbloéécél d’éita important for sﬁrfacc heat exchange in a coincident fashion over a very
long récbrd, &g, néturally océurrinf; high air temperatures with wind speed valué,s;_’th‘arti
occ.urred at the same time. The value of k given Exhibit 3 is the coefficient of surfabe }rireatr
t;.)’ki:l'ny'é‘ngé far thé fs;aine date in the re(iord rﬁnd provides a convenient method of computing
surface heat chchang’c ;'n the far- and near-field models as k(T- oh whcfe T is ihé iWa,t'ér'

surface temperature (Edinger, et al, 1974),

'Ihe maximu’m'Statidri waste heat discharge for 100% load was given in an earlrierr
report (Ediﬁgcr Associates, 1992a) as 1.97 x 10° W (6.713 x 10° Btu h'y, with a pumping
rate of 42.4 m® s1 (1497 cfs), yielding a station temperature rise of 11.1°C (20°F). These
values were used directly in the far- and near-field models to account fo; the Station's

contribution to temperature for both the worst and typical case conditions. '

Mini tiluti | flushi
The conditions for minimum dilution and flushing include minimum North Fork and

Salt Creek inflows and mininum Clinton Lake pool elevations. For the purposes of the

worst and typical plume predictions, North Fork and Salt Creek inflows were considered to

J. E. Edinger Associates, Inc. o 92-123-R




zero aﬁd} lake elevations considered to be below the spillway, or at an e]cyatibz) of '2‘1»0.3

E Far-Field Modelling Meth(xlology

The far-ﬁcld modellmg is pcrformed using the GLYHT model discussed in Edmger o

' rtAssnmates, 1992a The Clinton Lake map with the GLVHT segments is shown in Exhlbnt
:4‘4 The model was run fox each of the worst case and lypwal case conditions out]med mii
VExh,ib‘it 3. It yy’as_initialized at:the response temperature, Tr, and run to stcady-st'a_tg with

, ther Srtationlﬁé;it:‘l‘oad.: Surface hééi exchange was computed from k(T-Tr) (Edingef;' e't:.}a],

: 1976) Runnmg the modcl to steady-state. condmons essentlally assumes that the'b
rmeteorologlcal condxtlons do ot ch.mge over a period of days and this dssumptlon is

conservative.

Near-Field Modelling Methodology
In- order to simulate the behavior of the plume in the near-field region,

i\ydrodynamic lorgitudinal-lateral-vertical (three-dimensicnal) model (GLLVHT) similar in
construction to the GLVHT lengitudinal-vertical model was applied to this region. Based
on information from the longitudinal-vertical simulations presented here and observations
of the plume presented in 106.102(c)(1) Actual Plume Studies (Edinger Associates, 1992b),
a region of Clinton Lake covering 3000 m (10,000 ft) in the longitudinal was chosc;n for
modelling. This region is approximately twice the length of the region shown in the

presentation of actual plume data.
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oultlmb of the three-dimensional model as it is a'[}plicd around the: "d:'iSchafr'géi s

! |n~‘Exhibn 5 Thc threc dlmemlonal model is cssennd]ly 1mbcdded in the GLVHT
model wgment% 17, 16 and 15 “These scgments are further subdivndcd into the 152 mcter
'(down"l ] ke) by 56 meter (across lake) computational cells of the three- dlmcnslonal mc)dcl :
The centets of the Lells aru shown in Exhibit S. The vertical scale for the near-field model
, sz the'sanic‘ as for: the far-field model, 1.1 m (3.6 ft).

The. wxdths and‘ depths for the near-ﬁeld model was taken from the sc,gment mdths ,
cmd depths used in the GLVHT Iong,xtudmdl-vcmcal far-field model. Boundary condntnons '
‘ for the thrce~d1mensmnal model taken from each of the seasonal GLVHT simulations were
(a) elevatxon gradlcnts and (b) up- and down-lake temperature profiles. Thf*sc were applled
to the,ends of the tl‘lrree:-'dlmcnsyonal model. The near-field simulatioss were thus an exact

} repr(jdﬁétion?'()f the far—fi'e]d"s'imul'ations,scaled to the discharge region.

’l‘hem‘eticai Plume Results

Predicted far-field and near-ficld plume results are presented in tabular and graphical
formats based on the far-field plume results as computed from GLVHT and the near-field
plume results as computed from GLLVHT. They are first presented for the worst case

conditions and then for the typical conditions.

~ Far-field and near-ficld simulations for worst ¢ase conditions
The worst case conditions are defined as those which would have occurred under

. conditions of maximum ambient temperature, full load and minimum dilution and flushing

J. E. Edinger Associates, Inc. : , 92-123-R




disc hnrge ( st rface layer of segment 16), wnth rapnd fall off in temperatt.re wnthm one or two
”1520 m ,segmcnt lcngths (5000 ft), and a more gradudl fall off in tcmpemture to thc mtake
segment 5> Also apparent is the surface-to bottom stratification of 4 to $°C in the wcmlty, 3 :

of thc dlschargc

Results ’ft’o"' the near—ﬁeld snmulatlons for thc four seasonal cases are shown in

::kEXhlbltS ‘10 through 13 Thcsc exlnblts show a slight down-lake movement of thP plume 7-

Zcoﬂsmtenti w:th the condmon of no freshwater inflow, but with Statlon pumpmg The |

1sotherms forv thc ue'ir-ﬁeld modcl shc;w tempelaturcs somewhat h:gher than - the

correspondmg far-fteld ‘miodel results. Thlb is duc to the addmonal detail supplied by the.
near-f‘ eld mode]

The dlagrams also show stratlfmdtlon to mid-depth of several degrees C, cumlstent

with the fat-flcld'modcl rcsults as well as the observations.  Furthermore, stratnficatton is

greater adjacent tu the discharge, as would be expected.

Far-field and near-field simulations § ical fitio

T}te typical condition far-field plumes are shown in Exhibits 14 to 17, The
typical condition ambient temperature in the winter is low enough that the lake can cool to
temperatures less than 4°’C which is the témpt:rature at which the density of water is a
maximum. As shown in Exhibit 14, the 4 C water begins to sink to lower levels beginning

at Segment 8 and results in temperaturc inversions further up the North Fork Salt Creek

J. E. Edinger Associates, Inc. 92-123-R




-p edlCtIOI‘IS in Exhlbrts 18 to 21, The plumes are essentrally thc s» me

a8 !hose found for the worst case predrctlons.

“The différe'hééf’betweri the worst case conditions and the typical case cdndiiioné’f is

mostly 'reﬂccted m the dxfferences in amblent tempemtures used for each case ag given” n -

;'Exhrbrt 3 :'For the. wmter conditions’ the worst case ambrent was 7.1°C hrgher than the 1 '

_ typlca condrtmns, fnr sprmg, thc worst 'case'waS'll.l"C highcr; for the,summe'r, the “worst

' i’case was’ only 2. 7 C hrgher' and for the fall the worst case was 10 2°C hrgher. It is typrcal :

| for thc summer mearn condmons and maximum condmons to be within a few degrees celsius
, .of ea(.h othz,r.

Th’e exccrs: temperatures due to the Station operations would be the difference in the
predu.ted temperatutes and the ambren" temperature as discussed in Edinger Assocrates
(1992b) Secuon 3. 'The excess temperatures tend to be higher in the winter than in the
summer and tend tb be less for the worst case than the typical case in the same scason.
These differences in éxccss témpcrature are due to the fact that the rate of evaporative
cooling increases with increasing temperature.

The worst case predicted plume gives a maximum temperature of 107.6 F (42 C), as
shown in Exhibit 12, Note that this témperature corresponds to 110.7 F at the end of the
discharge flume. The predicted plume is essentially for the worst day of ambient

temperatures in 37 years. The 42 C isotherm of the plume extends out on the surface of

J. E. Edinger Associates, Inc. 92-123-R




canal Wlthm ,1 2 km (3937 feet) above and below the point of the flume d:scharge, surface =

water tempemturcs would be expected to have cooled to approximately 39 C (1022 F) “
, ::_,'itMld-depth temperatures at these dmtances would be expectcd to fall to dpprommatcly 37
‘C (98 6 P) The dxsmbutmn of tcmperaturcs dnd the extent of the area bounded by these
,;tempcratures are not cxpccted 10 be ex(,ceded for any anthlpated Stauon operatmg
7 condmons or any meteorologxcal condltlons that would occur more frequently than 1 day

‘in 30 years
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Ed ‘,Betf\ﬂsociatcsv 1992a. MMLMQMLMMMMM e
; ation of Adequacy of Variance Limits for Clinton, Station. Exhibit -~
X of Clinton Station Condenser Cooling Water and Cooling Lake Discharge Temperature:
‘;;Evaluauons. Document 92-121.- September 22,

| Edmger Assocmtcs. ‘1992b Mmmmmmmm@mw
1 ).. Exhibit APS of Clinton Station Heated Effluent Demonstration,
R R E. Edmgcr Asaocnates Document Number 92-122, September 22.

Edingcr, J. E., D K Brddy and J. C. Geyer. 1974, Heat Exchange and Transport in the
Environment. Coolmg ‘Water Studies for the Electric Power Research Institute, Research’

Project RP-49, Report 14, Palo Alto, California. EPRI Publication Number 74-049-00-3.
November.

J. E. Edinger Associates, Inc. : o 92-123-R




R -
Q
s

E
2
2
g
-4
£
2
-1
=
-3

R
&

£
L

. ..a

e

3

e

-

)

i
R |
.,mm

§ numbers indicate conditions adopted for the worst case plume predictions. Note that
t case oomes from the maxima of the daily average response temperature,

1333345552.342326418350233548344344389

..,u1011033793944800382378439597363537960

CNOM A HMOMMN AN ORANOVIANNINTNNONNNITMNMINDNNRD
et et e et rd et L T I o | — -t~ o e e B B B B B B B I ] — e~
m13181090918365363710994530827081521214
OO~ NONWOVDOVONORNDBDNMNNROSOOANDONTOLETTRNR A
Nt NN oA Nt rd At A rd Nt NeA N A A A NNNNANA A A NSNS~
63235000864755292359432722091508
8545462366667a6466675/4767/445686
22?22?2222222?22222222222222222
8—487830870759037807577831882072356/4099
1899999698768867687686779979997910877
NI N NN ENNNNMNNNMNMNNMNNNNNNNNNNNN YN NN
1115764029431229952836985433546907425(0
1896799889807886787g97987108087100989
MO NNMNMNNNNNMNNANNNANNCINNSNNANNANNONMONNONDONNAN
6m8597505099260616361975462“2254/4968814
4853645768666654846385575765876783668
2222222222222222222222222222222222222
..3—2312064287042412&13180089345674806193
22103985933108137{ 9130539309&902254286
22222112122221221&21222221222122222212 .
&82510617909950988&48«32545305893638916

7274573746&3644844555783414832/4967«5786
1111111111111111111111111111111111111

8764758715391055670060168518831189122
-+ L ) i par — — — -

323“20“1012313013222173000523/4319~23a2

. ‘Q942793565283259130211302085352257/4072

2020030“033}4420102222000011020/4102320

57 . NG oS , , FoHANT N O RO




30,
g
SR
E
w,
R
F

[~
€
o

5
£
g
£
£
&
E
B
2
&

&
&
3
2

Ed
53
e 3
._nn.v.‘ 2
R
<3 &)
So
2S
8%
S
53
a8
m &
3]
=
3s
m...d
o8
s %
55
S
.m.c
-
PR
=
g£
dhm
>
o~
g5
i 4
%S
2
b4

g
2
2
&
£
=2
Be
o
g
£
§
g
g

‘...,.u377603522&47195&83482156095&863934630

u871095135824a66927 32910552197303.38000
5860l.w736999756569599940o88797889786809

m8816414916339205147176342326“6“107393
5656575683531555848453‘4564556..)7345“5
1111]11111111111111111111111111111111
9~9130 ﬂ.671354591755aa98aa87711/408515718
223335/42222101[.233330113&‘3“223222322(3
2222222222229222222222222222222222222
ﬂ6834554572965hﬂ 050@&608105655827“7956
8687778565555666“6657“4567856876688666
NN NN NNNONNNNNNNNNNNNNNANNNNNNNNNNNNNN
12936492120324675859688235“91892217035
3675666777685675556776875977867988768
NN NN NN ANNGENNNNNNNNNNNNNANNNNNNNNNNN
6n0671“9/40/43199]6302&.1339523“23703771001L
2532423&.44323313“342033“3./443353567437
222222222229&222222229._2222222222222222

ég183630672566364356867316/43765913940S

’ 9837966170065670586796167869679019770

1111111212211112111111211111111221112

&997“1579043&2840637360685230195968519

,,299011893009/4110000184410050383312113
~ i i et 4 ,.11111111 1111111 e e e

158572710582703397195232&47913“1566942

54424,, 62431““32235662871325“516/45“376

23616516413014934339042301176339696&11
- T ey - et : - - ™ -

;181211911160984110585.41000630405613750

25.4 24.5 20.9 13:

21.3




ological and ambient conditions for worst case and typical case. v |
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- Exhibit 6. Winter far-field temperature distribution for worst case conditions. Temperatures are measured in C. Layer elevations are shown
in the second part of this exhibit; segments are identified in Exhibit 4.
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inter near-field temperature distribution for worst case conditions for the surface and
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Exhibit 15. Spring far-field temperature distribution for typical conditions. Temperatures are measured in C. Layer elevations are shown
‘in the second part of Exhibit &; segments are identified in Exhibit 4.
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Exhibit 17. Fail far-field temperature distribution for typical conditions. Temperatures are measured in C. Layer elevations are shown
in the second part of Exhibit 6; segments are icentified in Exhibit 4.
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Exhibit 19, Spring: near ﬁeld tempcraturc distribution for typical conditions for the surface R (.
t the top of each diagram is the up-lake (Salt Creek) direction and at the bottom is the
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

PCB No, 92-

(§ 302.211(F) Hearing)

SUi‘I\‘LEﬁ‘M:I«:NTAVL AFFIDAVIT OF JAMES A, SMITHSON
l Limes A. Smlthbon ‘On oath’ dov deposu and state:
1 8 I am' the Drre.ctor Outreach and Assusmmt in the—’Envirourﬁéntai".'Aéférirs
'@—Depa munt of Illmols ; er Companv (‘]llmmf Power")
" As part of my respunsrbrhtles as Director - Outreach and A&see,sment Iwas mvolved
‘ ‘r'lm‘;rwreparmg Ilimons Powers Peuuon for Hcarmg on Heated Effluent Demnmtrahon Pursuant to
1";35 Ill Ad" ~Codc § 02 le(f) (“Petmon"), and t.ertmn of the Exhibits submmed therewnh .
rrr,‘Specnﬁically,: [ was mvulved nn wordmatmg the information which is presemed in paragraphs 4
lhrough 7 Of the Pemlon. In addmon, Illmors Power employces working under my supervision
provrded L E. Edmgcr Assocnatcs, Iuc. ("Edinger") with the lake temperature data teferenced in
paragraphs 4 through 7 of thc Petrtnon, which data was used by Edinger in preparing Exhibits HE 1
and HE-2.
3. “To the best of my knowledge the information prcsented in pdragraphs 4 through 7

of the Petition, as well as the lake temperature information provided to Edinger, is true and correct.










P(‘B No. 92—

(§ 302 211(f) Hearmg)

i
it
)
)
).
)

)
)
)
)

“area of. expcrhs, is envxronmcmal hydrology w1th paxtlcular emphasw on waterbody dynamics and'

'. hydto!hermal: analysns._ Istarted the consultmg ﬁrm of Edmgcr A.ssocmles in 1974,
3 For thc present proccedmg, Illinois Power retained Edinger Associates to perform
actual plume studles and predtctcd plume studies for the heated effluent demonstration for Clinton
. Lake, usmg lake tempcrature data and Station operating data for the years 1989- 1991 Edmger
- Assoclatcs 'has-prepared two reports cncompassmg these two studies. The actual plume studies are
presenlcd i the report submlttcd as Exhibit HE-1 to Illinois Power’s Petition for Hearmg on

Heated Efﬂucnt Demonstrauon ‘Pursuant to 35 Ill. Adm. Code § 302.211(f) ("Petition"). The ‘

! 'The Station cvpcraiing data used in preparing the two reports is the same as that used in
preparing Exhibit 4 to. Illinois Power’s Petition for Hearing to Determine Specific Thermal
Standards Pursuant to 35 Ill. Adm. Code § 302.211(j).




FURTHER AFFIANT SAYETH NOT.

_ b%cnbed' nd“swom 0 before me

¥

Notary?ubhc ;

My Commlssnon Expxrcs' - q "é 7 %
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muwssmm SEPY. 4,199

n E.'Edinger




