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Tho O!.lnd m.Ues Statioal is 1/1 nu.'cl.(Hll" f\l(!l~d nt;eM 

clec.tl"'!C gcnoratlJ\g !l\lcHlt.y O\llnrt.t-rl jl()'l~'tlY by Ct()1ll.1ClOl'(W;(tdt.h '&tUson 

CQ~lIj)('ny {llooJo\lla - ,111ltu(JIln Gas li< F.l.cct,!,'!c 'C'O'r.lj)llny~ Thl!! 

ntatlomt 1s locnwd ot C01"druIV8. '0. Un'oiG on 1»:0'01. 11. of. thlt 

K103isssl,ppl Rlvcu" n'~ut, 21. ~~nC5 north OIf tho O()NCnp()f't. , .. 

nctton.~!orr- ... V~llno - Itrf)cit Jldltlnd m:on, (t'l'1.11lArO 1) 4 

'ThQ nt\;;(ltnon con:B1~.t:,'tS or. t~() bon!",/: 'HftItAH-tf~(\'\i>t~)r 
units each \/11th on oot.put 0(' ;2,")11 ~:lt)ill[n~(ltt.,'!iI UUn'lfUnl (H'i<lt) l\ml 

609 #flM)(tG~attn nnt oloct.f'~,e,llll. (tf~rO). il)lmd :CU,ion St,tlt1.o'11 \lIognn 

cowl'~crclal oP4'.n"iltlon In f:tt.6f'1.y 1912. Ualt 1 U)()I~J,m e'I):1)nM.H'dOl 

OPfl't';tJ,tfi.on. 1n Ap'r.ll" 1.9'12 onr', '\Ril'~1l follo.".,(tll by Un,lt. 2 in HlIY, urn. 

,For tho :n1":1tthJ.'a~ ilWl~~A"'i or (jIllI,)J'!I\:llfm. Ul\,ntntlon 

OllO"U:too wIth oncf.Jthl~'Ouel' C;\)oUng uUll dnJ,~ u t~hl~ jot tUf~cl\lwg() 
OYDtllt.l:~. nn".l,nf;LUd,f) JilCllI"loo,th~ a\bJ)tl,on \!I,lU~ lJl,\'iltcd t,f) liOWUJ' pl.'O­

duction of 50~ plnnt cOlruiclty. l'~ofin'MhUa, Ini)'~llllflu'on of t~o 
16£t. dIDMl~t'\'ll"" d.l,(,rUHOJ· p.1JIII):J'j !n tht'l rl.y·or bed ot thQ Hl:/Jfj!'fwlpP~, 
R.1viJ'r VMI In-:rocoodlng. Tho dlrnur.or ny~t!'tm hCtr,;;;m oplJiruUon 1n 

AU8\J18t, 191:2 o.n'!.lwootho 1n143r1&.11 co!)oUnl} fll"thod iJ.aj~d vlllfl.o a 

olonod"'cyc'J.o, II'Jpray c0l1101 o),I/§t4tJJl ,*i(l6 doul~~d an.d eon6t;f'Uct<td. 

Acto,,. ota1t"t;...uj) and opcU',,1t;.l,QP\ of ,tho d,U~fmHn" t~yut-p.m, oillor~lt;j,OW.kl 
conl[)t.ralnt.o \fO" lU't;ed 1.l.M1, tbt :IJIt".tlon. beg~ oJuu·~tltJJl: f'j0!\f' l.~ 
cop!lc.lty. '1"b.O otot'J,on o,p1l!ratod, .l.n t.'\'\lo oond,(m~"'r. (I,).ol.JLrt,g eon ... 

,_,_ .. _______ ... _______ '. ___ ' •• ,, __ •• '.-'11M ... 'm. 
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!le'llratt~n until ~.:a.y* 1.97/".. lWlm I-l'a.y 1'~Y14 t;o October 1915, 

tbe station ~lsch~\l1'gel1 3~ltllt onc-h''llf of its 'Nistehoa
t
; to t;ha 

c10Md cycle 5pr,8.Y c.anal, '\tIi,th the re:!:Ill.!,ndol' .goh\g t,o tl)c river. 

Slnce O'c~lt.obelr~ 1"115 the rot1.ltiOl\ hns O~HH'I.."-t:t}d. IU"!Wlri l.~' 

.1 nthe closd-cYlCle ~{)do utili 4!!in,\J tho fJpr,L\}' cll'lla.l (01' co'Ol. !.fie. 

\\'atcr htC'4Jl.t «UZf5l.pat1<1)n.p!jJJ·~\mnit; to th~ tCI~n5 1(,)( :on Ot!I'!ICIMmt 

tho Attorney c.,l\oI1Ira1 of. ll'U,nols, tbo stnt10n rtJ,?I'l (~p'ernto op'/m. 

cyclo vUhtho dl r!U51U' eo(~lln~ t;Y:5te:rl 'Ml~O'Il 
il'li!it.nncoo or unUfil\1IJ'lly }~l!S.h oy~tt:(!:tl) du,'lllotmd r1t~qu.l.·'lnlI UtO purc,l\(lfiC 

0,£' P1Y"'Cl" fro:VJl ot.her ut.'U t.'iC:l'l or emlung(U'1I:M!'1'11t t':. t;h~ h~~ Uh .onl~ 
fi,al"cty of tilt pubUc, ll'l\.P.c:h 08 tog t@t,,:m1tU~ln antl lell\s;, lW1.fJO. 

Tilo ot."ltlon Ct61'Ulclt.yracto't 'Wlhi,ch in (!.\;(l'fhHHI ",11 t;ha 

tr(\et;;.!ons ot!\Uon nt~t f~ontel~fiUon (:JStlUR) t t§tuUoo '\,f/Lnt~r not 

copl!lclty (Kif) x hlmrn l,n l'OJ:-,lCKI. find OX3n·C;(j~'~{l (HI n 110l"ct
mto81! 

J..IS :lho'lln l,n '1'3b),0 1 C'orth~ ptu~lod '1:1)'12 .. 16ti J)jt~ln6 thin 1)1'''1''100 

'tho 1111ghost (mod, ),C'NOfJt Cfi~·H'(\';l.ty tIQII(:;t;'tBt'.l) ",O~'Q '9, !\!" m\d. "",C>?' 

oxporlonc«td 1'n 1976 mull~r7'\t rlllrJllo~tlv.r.tl)'* 

!.l.J~n.UJ!P1!~t!i:Ll~:t«?"t9..t' ... ;:.,,,J! 
56.3 
!~a.4 
,*,.,.8 
,}1.,(J 
~9 .. 5 

C&)p:Lt~"lty ,raclWr.o 1.0 tho '1"Jmgolll ot. 60-65" lU"O f;)G'p(tetod. 

w,lth :tu~,ro "pO'r"Dt1on. A1;tbouab NP npor;U'lCi l,lfID@ h,IJV,f) 'tuum u~rtdo 
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r'egardlng retil'emE'tnt of the station. using an average 35-year 

('Iperatlng life ot a generating unit, rctire::lent in the year 

2007 may be ant,tc1pated. Th~lre are no plans tor additional 

un1 ts at the fJlant. Quad Gi ties Station on several occasions 

has been shuf.; dO'lm. Shutdown durations have ranged from A. 

matter of minutes to sevel'al months. In most instances, shut­

down periods of clttencied duration (longer than one month) are 

caused by un1 t refueling or llcheduled maintenance overhauls. 

!Jnl t shutdowns for shorter periods are gone:1'a11;{ caused by 

(:'quipIRcnt malfunct.lon. 

A hlstor)' of unit shutdowns for the poriod 1972-1976 

are shown in ~"igurcs 2-6. Tho shutdown peri'lda depicted in these 

figures retlect uni\~ outages of 7 days and. 10n80r. Instancoa of 

cOinplete plant shut<l,own for thl,s same period are listed 1n 

'1'ablo 2. 

The prOjected and plrumcd un! t shutdowns r05u1 tlng from 

scheduled refueling ond maintcnru'lce outaBoS for the perlod 3.978-

198i'! aro similarly shown 11'1 Figures 7-11. It con he fooen that no 

perIods of. complete plant BhutdoWl!1 aro schcc\\.\led. 'J:hOflO are 

schedUled outages and do not include forcod outogoa cuuflcd b)' 

oquipment malfunction or other unplanned reaaon. 

A prOjected forced outa~:t~ tactor haa boon estimated fell" 

the f.1tat1on by the Company' B Syatea,\ Planning Department. Dur.1.nl~ 

the next five years, 11; has been pl~ojecte(t that the two Quad 

Cities un.tto will be foroed out of lJorvlco approximately l~ 

of the timl'. 
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Figure 2. Unit outages of 7 days duration or longer 
at Cuad Cities Station for the year 1972. 
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~igure 3. Uni~ o~tages of 7 days d~aticn or longer 
at Quad Cities Station ~or the year 1973. 
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Figure 4. u~~t outages of 7 days duration O~ longer 
at Quad Cities Station for the year 1974. 
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~nit outages or 7 days duration or longer 
at Cuad Cities Station for the year 1975. 
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Figure 6. Unit outages of 7 days duration or longer 
at ~~8d Cities Station for the year 1976. 
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!.fay 2, 1912 

June 2, 1972 

Juno 10, 1972 

Juno 16, 1972 

SI)ptolnbor 23, 1912 

L~cc~bor 23, 1972 

A,prU 21, 197' 

AU81",t 2, 1913 

April 12, 1974 

Juno 10, 197/• 

J'uno 19, 19''/4 

Januory 9, 1975 

February 7, 1976 

Fobruory 10, 1976 

Octobor 9, 1976 

llovoml)or ,2, 1976 

-lQ ... 

Table 2 

IUSTA!;ICES A.liD OOAA1'!ONS OF 

CO:~J?J..h'TE PUiNT SHUTOO~m 

/l'r ~JADI CITIES S':~TIOl~S FOR TUR 
flEHIOD 19'/2-191'6 
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PI!r1od of Un! t Outage 
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Figure 7. Projected ~nit o~tages o~ 7 days CU~8tion 
or longer at. ~~ad Cities Station tor the year 1978. 
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Figure 8. ?rOjected ur.1 ~ ou'tages o~ 7 days duration or 
longer a~ ~~ad Cities Station for the year 1979. 
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Projected UA~it outages of 7 days duration or 
longer at Quad Cities Station for the year 1980. 
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Figure 10. Projected \L~it outages of 7 days duration or 
l.onger at ~~ad Cities Station for the year 1981. 
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Figure 11. Projected ur~t outages of 7 days duration or 
longer at Quad Cities Station for the year 1982. 
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PLANT COOLING SYST&j 

Heated condenser effluent is cooled by an off stream 

spray canal system. The spray canal is approximately 14,000 feet 

long, 185 feet wide and nine feet deep, and is designed to 

accommodate a flow of about one million galloos per minute (gpm). 

Six lii't pumps, each with a capacity of 167,000 gpm, move the 

heated water' from the discharge bay into the canal where water 

is cooled by the evaporative action of approximately 300 floating 

spray modules. The cooled water returns to the intake bay and 

is recircula',ed through the (~ondensers. nguX'l;;) 2 depicts the 

major components of the Quad Cities cooling water sysi.em. 

Dlowdown from the (~anal is discharged to th,-) Hississippi 

Hi vel' through a ,~ :foot dia. 1000 foot long diffuser pipe at an 

annual average rat;~ of 50 Cffl. The location o.nd)osi tion of the 

blov/dQwn diffuser is also shown in Figure 12. 

Prior to use of the spray canal (April 1972 - l>1o.y 1974) 

the station opel'ated with an open-cycle condenser cooling system. 

Wi th th(~ exception of a short period of time (April - July 1972) 

when an interim side-jet discharge was utnized, all of the heated 

conden/ser vlater Wei'1 discharged into the river thro'lgh a dLt'fuser 

system.. 

The diffuser system is now used on a back-up or emergency 

baais. The open-cy-cle diffuser system conslats of two 16-foot 

diameter mul ti-POl't pipos in the bottom of the main channel of the 

river. The t"Wo d!f.t'uaer pipes extend approximately 200C ft. 

aoross the main channel and 11e below the 18 foot maxillll.lm depth 

required tor navigation. The location and position of 'chese 

diffuser pipf)s are shown in F,1gure 12 • 

letttiti,iiiw'*'Mt'<I:y;,eFWWtitiMf¢!, "fr;"; r'd' J "'J " 
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Effluent froll) the dlffus<!l' pJpes is dlscharE;cd as 

jets .from a series of risers that are spaced along th,) pipes. 

Beginning approximately 840 ft. from the Illinois shore, ten 

24 inch risers are spaced at intervals of 39 feet across the 

remainder of the shallow ",-ater region and extend iJ,DQ feet into 

the navigation charulel. Forty 36 inch diameter ports ~re spaced 

at intervals of 20 feet across the deep water region spa"1ning thl~ 

next 780 ;feet. No heated watcr is d1schar{~ed to the .3haUQw of£­

channel portions of t.i~., 1'1 vel', since the lower velol~i ty in the 

shallows does not provide effective mixing and dilution. Each 

riser is inclined at an anele of 20 degrees with the port poinU.hg 

in the downstream direction. The design of the diffusor system 

is illustrated 1.n Figure 13. Discharge velocity from the jets 

i6 approJ<imately 10 feet per second at full load. 

1'IYDROLOGlf~I~RACTEFUSTICS OF THE RECEIVING STREAM 

The Mississippi River in the vicinity of the Quad-Cities 

Station has a drainage area of approximately 05,600 squor~ miles. 

The flow distribution in the river is distinctly s()asonal. Annual 

high flows usually occur between April and June and the annual 

low flows ocour bet"Y/oen December and February. A minimum daily 

flow of 6,500 c1's. was l'eported in Decomber of 1933. The average 

flow for the period of record (1864 to 1969) is l.7,000 o1's. 'l'h~) 

seven day 10-year low flow as determined by the U.S. Geologioal 

Survey at Clinton, Iowa, a short distance upstream from the Quad·· 

Cities Station, for the period 1864 to 1969 was 9,400 cfe. 

Following the construotion of navigation dams which resulted in 

a leveling of river flow, the seven day 10-year low increased 
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slightly. During the period 1939 to 1970 the seven day 10-

year low flow was 13,970 c'ts. 1laximum, minimum and average 

montnly flows for the period of record (1864 to 1969) are given 

in Table 3. 

~URRENT DATA 

Current velocities in the Hississippi River in the 

vicinity of the Quad-Cities Station vary both spatially and temporally. 

In general, maximum current velocities occur in the main charnel 

with substantially lower velocities occurring in channel edge 

and side-channel areas. Little or no water movement occurs in 

slough areas. 

Current velocities in the main channel are influenced 

primarily by river stage. In general, greatest current velocities 

occur during the April-Juno period when river flow is at a maximum. 

r-taximum current velociJcies of 1.7 meters/sec have been observed at 

mid-channel locations during this period. Lowest current veJ.oci ties 

usually occur during the fall and winter months. The minimum 

monthly and maximum monthly current veloci ties Obl3el~Ved in the 

river channel edge areas during the period February 1973-July 1974 

were 0.1 meters/sec and 1.7 meters/sec, respectively. The 

average monthly velocities during this period ranged from 0.1 

meters/sec to 1.0 meters/seo. 

STRATU'ICATION CHARACTERISTICS OF THE RECEIVING STREAM kGi ... __ • J • flo ••• 

With the exoeption of the slough areas winch may exhibit 

pronounoed the:mal and ohemioal stratifioatlon during the summer 

months, little stratifioation occurs in the river in the Vicinity 

of the Quad-Cities Station. Intermittent thermal stratifir,ation 
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Table 3 

SUlr.mHY of 1864-1969 tliss1ssil'P' River Discharges· 

!:!?-~!~ ~_v",-,"_a .B'?.!' J..9." __ .L0 .5..1 !'!!l!~.P..~.i.l.Y_X~E":-_(~L~1 t1i .!'l .•. l)_.1.i)y .. Fl n~,: " (Cl R..L 

Jan. 2'.,185 
107,000 8,000 

feb. 26,375 100.000 9,000 

M.H. 47,28<) 
16i. ,':'01) 7,000 

Apr. 86,~63 
307,000 17,400 

Nay 79,662 
28t. ,DOl) 18,100 

June 69,421 
250,000 14,600 

July 5),1.63 215,000 11,900 

flllr.· 3b,791 
\\6,000 IO,SOO 

Sept. 36.733 
176,000 10,500 

Oct. 39,508 
1.37,000 12,500 

Nov. 36,570 
213 ,000 10,000 

Dr.c. 25.M,3 
90,'.00 6,500 

hU.S.G.S. Data from Clinton, Iowa 



has been observed on the 10·,,18 side of the river due to inflow from 

tho Wapsipinicon River and upstream discharges 1n the vicin1ty of 

Clinton, Iowa. However, temperature differentials were transitory 

and rarely exceeded 2')F. Ll ttle evidence of thermal stratification 

has been observed 1n the main river channel. 

AMBIENT 'fEl-1PERATURE 01-' THE RECEIVING STREAr1 
- PI I." 

Co .'ltinuous monitoring of water temporature upstream 

and 600 feot downstream from the Quad Cities Station WUil initiated 

in Octobel· 1971. Prlolr to this time only lirni ted information con­

cerning ambient river temperature 1n the vicinity of tho station 

was available. However, a good deal of long-term temperature data 

are available from the Davenport. Iowa Water Plant, located 

approximately 22 miles down3tream froID the station. These data 

are believed to be representative of the thermal characteristics 

of Pool 14. 

Monthly maximum, and monthly average water temperaturos 

recorded at the Davenport water plant during the period 196Z to 

1970 aro given in T ,b1e 4. Haximum tomperatureB generally oocur' 

during July and ho 10 not boen r'cportcd as exceoding 86°F in the 

mai.n ohannol. Ryckman, Edgerley, 'l'omlino(' n 3: ASf:50cintos reported 

that the rj'fer temperatul'e at Davenport haa been 05°F or higher, 

only about 1/10th of 1 percent of the time. 

In genaral, average ambient rlver temperatureo monitored 

at the station have boen comparable to subsequent 60a60na1 tompera·' 

tures reoorded at the Davenport plant. With several excoptions, 

maximum monthly temperatures at the station were lower than those 

recorded at Davenport. During the October 1971 - July 19'14 peri.od, 
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8 maximum ambient te7.perature Qr 8}.}OF was recol~ed at the 

station's upstream river sensor. 

THEruWJ PLUHE CHARACTERISTICS OF Hl-::ATED DISCHARGE ONCE THROUGH IIi£ __ ,. _ ... __ ~. __ 

UTILIZING DIFYJSER PIPES - -- -
'rhe cOCJllng \IIater discha.rge at tho Ouad-Ci tics Station 

is discharged, into to? IUoslssippl River either by means of. a 

blowdo'rnl dli'fuscr pipe or two large d1ffuser pipos. Both syato:As 

arc d08igned to d1stribute dlsche,r,8cd wat~r across the r1.vor a.ore 

or less in proportion to tho tr'snsvcrse diRtrlbutlon (,t the ambient 

,,'lver discharge in such a wa.y that complete mix.ing is ach.ievt:d within. 

a short distance. Nutlcrous temperature trurveYH hnvo bocn con<,ucted 

to detennir:8 the distribution of the tempfJ'ratw:'e rino in the 

river. Temperature monitors were Inntollcd 6()O ft. down5tr~am 

trom tho diffusers to (letormlne complia.nco with thel"lilfll tltandnroa. 

At the 600 ft. distance, the thorrnal plume oroa is lesll than 26 

acros and tho radius ofthc plume no larger tha.n bOO 1't. 

To dotlJr"nlnp; the tenlporature rise due to the ~u. tlclH\J'BO, 

ambient temp~ratures 200 ft. ul}otrollm from the dHfullor pipo wore 

meaBurod, l)oth before nnd ReteX' tho 600 ft. downatroOJD fJurvoy. 

Thus, tho temperature rine at ~ v()1nt~ in tho river waG eotimntcd 

as tho difference between th(l Ilu)(umrcd tOlflporoturo nt n point in 

tho 600 ft. downotroam cr063-section ond tho ombiont teml)Onlturo 

at tho corrosponding I)olnt in the 200 it." uputream croGG-scction. 

Tho ditfuGor Byotorn was designed ~m\ laboratory t9stor.\ 

at tho Iowa In6tltut~ of lIydro.ul.ic Resoarch (llHR) t ot the tJrdversity 

ot Iowa. SubseqlUf1rlt to diffusor 1notallation Lm<i op6ratlon, !'$..old 



mea~re:.umtl; of river veloci:ty ,lud t(Jmperatur(~ di atrl butions 

ncar the Qus~~-Ci ties Statl,on h,!! ..... o 'been taktm by IlUR. 'l~he 

purpose of the£l.Ia st;.uUes \ofas to '/e.rlfy laborntoF.,1 s1mrulati.ons 

and plume I."'ode'lr.$ derived to pred.let plant out.put - !'!ver 'flow -

themal pl\W1lc r~\olati.:mshlp8. 

A pre~Uct3.th'e l1I<xlel dcvelopc(l \15i1.0S: lnboJ't\tor~' s1,1l1U­

lators and ftcld 1ltcmJ.toll'lng data. indlcato~; that with the pla.nt 

operatIng at full l.or.1d in tho cClllilh)l4..lt,el,y 0IPcn-cyclc mode, the 

u:.axlmum tlJmperatur~ riso 5(',,0 ft. dOWl'lstro8,m fro~ dHfuSC1'8 (+ .. h1.s 

d1Gtonco acrosath«t entiro width of ~ho 1'1'11'01' 'C'f\unl:s (l .• n orca 

roughly equal to 25 tlICre-B, an urea taY.' largor than thlit expected 

plumo arca, 81th()Uflh tor pu,a'r)('HJ08 of. d I. ncu5sl,on tl c1onr,ol"V'o.t1 vo 

oattl!lato of the potential pl\~lilo) \flU 1.'10 1.0:.'iO th:'ln ';)F fol' 1111 

.!lown greator than nl}Out 15.00l) era. Fux'e:her, tha Inodal lndlcn1;.c.!J 

thut 'tho zono cf pantlogo wlllbo grontor tluU\ ?5 p<l'l' cent for flU 

rlver flOOdB srantor than about 15f~O oro. Thin 6.ttuntlon if) for 

eOt1'lploto opon-ciyclo cooU,.'lg. 

Ar.t·UIlll fIold l;I\ol!litor dnt'a ill ovallublo f.'or )~1V01' nows 

do'Wnto 19,000 ern. At 't,hOflO t1(li't~wlth f.ull powor output loom­

l,llnnco wl:",;h allthol"m!,l l1ml,to waG ,~l'\;;tolncd .• 

Hoat d1061po~ad to tho r.iwJI:' dUl"ina C10fl;C(lm cyolo operation 

will moot thG.~llitj.1. l1mi'cs tor 611 roc01:-d~ld river. t],ow condl t!.orH.J. 

TIlJ.8 10 d.uB to tho comparativoly small. heat f'ojoctlon rata .cor 

l,106C1t!.-O.yc:lo l'lilth<wthnn oncc,,-through cocHnl;; (opprod.mn toly 

2 x 109 nTlf/nr' 'ifC~"8U8 12 x ld~ DTU/hr.). 



ACTUAL i'E:-U'JF.RATURE l'.OIUTOiUNG DATA • _a _ 0_ 
As dIscussed caJ'li.cr, nur;terOU5 factors .'nflucnce the 

confleur",tion ot thermal p'lumcs. Tho moro flignificnnt factors 

include:, river tlo~" condi tiona, statlon output. end the type 

of cooling system er:lployed" The latter two factors cB::i(wt,ia:' ly 

determine th~ heat rejoctIon rate. AccoNingly, it is incomplete 

to det3crlbe a thGl'Vnul plume , .. ithout includinG such :mpportntlve 

information. 

lui i)Vorall pOl'Gpoctlve of the operational history of 

Quad Cities Station for the p'orlod 19?2-1976 itl sho'fm on a 

doily basis in Fisurcs 1/1-18. DQptctlgd in these figures I1rQ 

data indicotlng: tho type ot (;oolirl8 syntcrn lH'lod j the daily 

statton pow~r output as a pOI.'cent of theorct1.cal capaci t~y. the 

daily mean river flows, and tho tinily menn nnd 1IllJxlmum tornpol~at"Ul'e 

riso 1n tho rJ.ver at tho odgo of tho standard 600 ft. mixing zone 

:for tho station' B thel"1nnl d1LfJchart~0. ThoDO 81f'4ll>hs con r'aad1.1y be 

used to dotermino compl1nnct) with l'lppl1.cablo Ul1noia thct"mal 

Btondards 00 dO\mstrOl.lm temporaturo J'ccordoro ~;cre Bot at distances 

d061~nod to detect thermal plumoowlth radii 600 ft. or lor-gar. 

Figuros 1.1,··18 profJent In erL\l)hlcal form, four SIlts ot 

data ostJomblod 1n throo levols. Tho 10'wCl'lIloot Bot ot CUrvCB graph 

both station output and tho moan daily r.twlr .flow. Tho nbGc.1.r~8a 

axis, oommon to all three levols, IndJ.catt'9 tho tirrt() acn]." or., a 

daily basis. Tho middlo curvo doplcto compl1(;1nc(t w1.th stllto 

thermal otandords by indicating tho mean and 1l/8ximum tomper/Jtul'o 

1nCr0l1008 at tho odeo of tho allowable mixing ZOnE). Tho upper 

curvo indicates tho type ot cooling oyotem ompl\.,yod at tho station 

tor any givon day of (')peration. 

& 
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Figu-re fi:::le line; daily o?era::iona 7. history of the Quad-Cities Station; pover output: river n01.l: :lind 
:::lean and maxi~u= te~?e.a:Gre rise in the river at the edge of the 600 foot ~!x1ng zone below the 
station's diffuser system, January thro~gh December 1972. 
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Figure 16-

ore " .. 

Til:te lir.e; daily operational history of the Quad-Cities Station; pO'-ler (lutPllt; river flow and mean 
and ~3xiQu~ teQperature rise in the river at the edge of the 600 foot ~Ilxing zone hclow the 
sta~io~ts d1ffuser system, January thrQugh December 1974. 
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Figure 1;7, 

Ift°9 .. 
'" 1606 
t. 

Time line; daily operational history of the Quad-Cities Station; power output; river flow; and 
moan and maximum tem?erature rise in the river at the edge of the 600 foot mixing zone below the 
st~:ion's diffuser system, January through December 1975. 
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Figure 18. 

Pot:N O(c ...... -- " 

Tir.e line; cal.y operational history of the Quad-Cities Station; p~wer output; river flo~; 
and ;::ean and =XiClW'l te::;perature rise in the river .H the edge:' of the ('00 fOCit mixing ZOne 

belov the st:ttion's diffuser s>·s:eCl. Jan,,;!r), 1976 through December. 1976. 

-
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It 1s evident n'Ottl these figur~s that except for the 

first two ffi{)ntbs ot operaUon when the side jet discharge system 

was used, heat discharged .f'l'\')m the station for tho five year 

period 1912-1916 always compUed ...,i til state thermal standards. 

Unccmpilod data for 1917 suCgest no vOI'iation from this condition. 

It can be concluded that tho heated discharce fro~ either d1ffus,er 

pipe 18 rapidly mixed with the river water and. that because the 

dU'fuBor discharge ports span only appt'oxirnatcly 1200 ft. of the 

2200 ft. width o.t the l'hrer, that only n small pOI'tion of the 

river i8 SUbJ2Ct to tCf.lp(;lrature increllses of 5°F or more abovt3 

tho wnb1cn't. 

Based upon the 60nor811y 1"0CC)6n1Zcd assumption tha't 

temperatura incrcnoos of less than 5°F above omblent do not c:onst1·· 

tuto a thermal barrIor for tho f!licratl,on of aquutlc forms 1 

tho zono of pnssoae betwaen dHtu30r pOlrts was in excess oJ.' 06% 

throughou·t the! ontiro pOf'lod or once-through oporntion. Whon the 

entire wIdth of tho I'iver is con:lldercd, tho zone of pn3sage is 

conoidorab1y (,rooter due to the obBcnce or cUffusor porta 1n tho 

3ho.110w wnter 01'000 on oach aide ot tho river no \'lea {tC} 'ehu spaces 

ot unaftooted "''lter botwoen dltfusor ports. 

!l9TAJ~_lli~!'\T DI:m~illLliS A r'UNC.Wn OJ..' TI!:m 

F.1811.1t'e 19 shows heat rejoction from tho dU'fuGor pipos 

to tho 1/·U,OS18S1ppi Jlivor Ilt full load dUl"ing opon cyclf) cooling. 

The !i.f'{u1'O is, based on the mllXimum deaigl11 heat rojection rata 

diachetrged to tho r-u.ss1.ss1pp1 River over ,a, 24-hour per'lod. Because 

the otat1on 10 a baeoload l'lueloar taoil! t)f, power pro/iuation 

generally romaino vlrtuall)r constant thro\l\ghout 0. 2/4-heur period. 
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This situation 18 reflected in Figure 19 by a constant heat 

I-ejection rate of approximately 12 ;.~ 109 BTU/hr. 

TIME TE?4PERATURE DA[A 

-

The circulating water temperature rise versus time of 

passage is shown for each of the two open-cycle diffuser pipes in 

Figures 20 and 21. The tv/o fi~lres depict the time required for a 

slug of river water to enter the station intake, traverse the 

coolIng water systeml, and exit through e1 ther diffuser at full 

station load. Readily apparent is the heating-cooling profile 

beginning with heat addition in the condenser and terminating when 

water temperature has cooled to within 5°F above ambient river 

temperatu.re. For ei thor diffuser this process takes from approxi­

mately 300 to 650 seconds, depending on the diffuser and the travel 

time from the point 'where heat is introduced (condenser) to ~.;he 

particular diffuser port. Once discharged from a diffuser port, 

heated water takes approximately 22 seconds to cool to wlthin 5°F 

of river ambient temperature. 
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Summery ot Bio~&lcal Dat~ 

The evidence prc,sented nre ba.fC'd on the reBul to. of 

stucUes conducted 1n the Mississippi Rl vel' ncar the plant s1 to 

since 1968. Intensive 'preopera.tional studies were first undertaken 

in July, 1970 end con'cinucd untllth.' station beean opol'atlona1 

testing in January, 1912 and are continuing. Durlnc the entire 

1')reoporatlona1 and operational period. intensive stu.dios of all 

important aquatiC! trophic levels of the biota upstrct.tm and 

do"mstroam of the station have been co~~ductod. Relevant publica·· 

tions to date aro Hated in Attachmont A. 

The Quad Cities Station operated witil nn opon cyole con­

dense," 00011n6 system from Apr!l 1912 until HI1'I 1911•• With the 

exception of a ahort period of tim~ (April to July 1912) wh(m an 

interim olde jot dischorgo WOB utilized, condon(~er wntor WIlO dis­

chargod Int.o the river th'rough 0, flIItltiport dUfuiler ayotom conlliB­

ting ot two 16 toot diameter manit01<ls buried .1.n tho river bod. Fl'om 

May to Delcemb~r 1974 tho otatlon was oporatod in a oombination open 
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.md closed (;ycle modo utilizing a simple dlf1user plus the spray 

canal for cooling. The year 1975 ",as a period of if.ltenslve engl­

nc:~orlng testing in which most relevont combination of Blway csnol 

(closed loop c\t)ollng) and diffuser system (open cyclo, once-through 

cooling) was Clltployed. Since the end of 19'15 the statlon. tor the 

moat part, has beon operated in tho clo,!od loop mode utilhing tho 

tspray canal oya\tcm tor condcnsor cot:,Ung, lpg. 2, 7-17 Annual 

Report 1976). 

Tho predominant fact which omtwgos ft'Otn nU thtl 

information colle(~tcd du1'1ng tho 8wd.1os 1s that thoro hns boon no 

chango in tho rolo.tivG abundance ot lrnJlOrtnnt specios in Pool 14 or 

tho H18sissippl Riv'or ao 8. r03Ult ot heated wnt(1l" diBohJH'gea trom 

tho oporation ot ~n\d Cities Station. Thoro hOB boon no 1n01'0860 

in abundanco ot pollutlonw to1orant or undeairahle apooiofJ f.\ttl'lbutnblo 

to ntation OI)Oratlona" Thero has boon no d,ool1no in garno or COllUnor­

oio11y ,raluable spocl0.1J 01' ot opo0100 lmUgonouB to tho 01'00. 

attributable to sblt.;.lln ')poration. 

This toot 10 lXH''11e out conoiIl4· .. ·,tly nnd uniformly by all 

of tho roparto and data. It io 100mo ouf; by tho NALCO intonni vo 

monitoring reports from Pl'O"OPOt'O,,10nol stn.tuB, AprIl, 19'11, through 

January, 1.977, wh.ich Dhow cons.1.atent plJ.ttorno ot tho pro80noo and 

relat1ve ubundonoo ot tho sOJlIa opocios. In purtloulaz.', tho 1976 

NALCO Report pl'osents analys!!/J ot opooieo populatlo1\8 boood on 

elootroohocklng, trawling. wld Boining 6S well 8S atwldlng orop 

data tor tile tu11 por10el, all or whioh Bhow no Cihs.t1i0 in relative 

species abundanoe I\ttrJ.butable to station op~ration. Xt ia Bl.80 

I 
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borne out by the Pool 14 creel survey analysis 't;lmd'.1ctod by the 

Iowa State Conservation Co!~loslon, who concluded thmt ~there has been 

no r.:easurable cha..'1go in tho .fishing attl'lbutablo to the operations 

ot tho plant. n .It 18 alao borne out by the roporta on COillZlt)!"clal 

.floh catches in the Pool. and by co!tlparlson with 11 tOl"ature on 

species abundanco :u~ this otrotch of the Hi8tilas1.ppl River. (Soa 

pp" 3'/2-361, in February 1976-JanuOl'Y 197~1 Afmual RQllOl7t.) The 

fluctuations whleh havo bnn Ol)BOM,-.,d are all fully cOlllniDtont 

with nonDa1 bIological Uvot!lJlo" 1n pOt-\llotlon cy'0100 and rolative 

atnm.dlmcel at anytIme, particul(r:l~ly conol(hrrJng thl) ChM.~O in River 

flo." ami \,ther onv.1.ron.!!Oontol cond,l tl0fltJ In tho rivor oV~lr tima. 

Ilothlng NUl boen oboorvod whlch was lnconulotollt wl th thasa pnttcl):'na, 

although H; certainly would hovo been it 1n taet ntntl()f\ 0l)Ol'LrUona 

woro having any l1!ot'IJriol impact on tho blot~n in tho Rivo:I'. 

Tho urulerlyln6 rUUOOJlO that no plant rolatod oli:i'ectB htlv'o 

boon ohuorvG'! 0.1"0 claar. '11'0 Station· tJ OIlOt'o. tiono do n01. h.o,vo 

on odvoroo 1"'l)tlCt on wator quality In tho RlvOI', Soo 8o(~tlono on 

Wat~r OUt\llty Evaluution in tho 191~ on<l 19'16 Jnon1.tol'lng .l·()llOl'tB fiG 

wo1l an 1n tho prIor somi-annual lJjonlto~"'l.n6 r"portrs.'lYhClI thormnl 

ot.t1uollt c\ooo not oltor or dontroy Bny exlfjtlfli~ hn.bIt(ltB Ot' croato 

any undeo:Ll'ab1e now onOB. Ontll0 cont.rary, tho HlotlltHJlJ>J~l RIval' 

1n Pool l~" X'OJ.'rGoonto 0 hUGO, 1JJlmonooly cotllpl1catod and frIVol'chonging 

ecooyntolll whioh 1s INbjoct to a gront many notural IntlUI1nC116, 

inoluding woatblll', riv~r £10\010, 8010r rodlotJon and many' otnoro. 

It 18 in.t'1uoncod to 8OMO oxtont by upstro(U!) induotl"ial f.md munioipal 

dishoargGIJ QRd 1Ilon"'po.1nt 6Ouroo contributlono. By oO'Dp'~ioon, th., 

environmontal. J.ClPaot ot the eto,t1on' 0 thormal input 10 miniscule, 



~or e}tAmpl~. thl! t}U'!l'!!'lal dischal'g(!s from tho station' 5 diffUser' 6 

pipes mix. alre-ost i:lst .. rurtaneously with the 1"1 vel" s current, result .. 

ing in practically n(\ thermal "plumeI' in tho ordinary sense. 

;>um"lmry of Hon,ito.rJnll Ilcsult,!! 

The dete'lled results of moni t(,ring pl'ograms ... ,hlch justify 

the earlier concluEions have been presented in muneroUi> publlca-
... 

tiona. These reports (loJlsist elf 13 reports covering a period of 

eight years (tho reports are listed in Appendix A). 

As a result of the various <.~ooling modes utllized at 

tho Quad C.1 ties StatIon, these studies cover l)criods (Ii' full 

opon cyclo oporation durlng which allot the wunte hent was 

di6chOl'ged to th(.1 river Via the sld.o Jot dischnrge of the t'Wo 

dlf:1'u60r pipos; one dl:1'tuBor plus spray canal oporatl~m during 

whlch roughly hal! tho waste heat WllB discharged to tho rivor and 

full oloood cyc10 ol~oration during "'hlch "irtuolly no wasto hoot 

wao discharged to 'thtl rivor. Rccoen1?1ng that tho period dm'lng 

which Broatoot ott'eOB to the r.tvor environmont could occur is 

during the lowoot 1'lvOl" flow perIod, stud1cn conductod during tho 

Bummer anl\ toll of 1976 O1Ild 1977 oncompassod periods of extremoly 

low flow, fall.1ng bolow the oovon day ten YO.llr low flow of 13,200 

ofs and roaohing a minlmttn, (If 10,000 cfo in Septomber 1977. Tho 

studies conduotod during thene poriods rovoalet\ no slgn1t1.l 

cant oco1<18100.1 dnmag9 to tho receiving waters of 
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tile 111ss1ssippi RIver. (See chapter 2, p. 19, Annual Report 

covering the period February 1976 through January 1977). 

Temperature Dctel~lnatiotls Conducted: 

IXtring the period of interitr, side jet operation, data indi­

cate that plume te:l!poraturos as measu,red at tho odge of the 600 foot 

mixing zone were as much as 12.5 F (~reater thrul ambient river 

temperatur~s e:nd temperatures In the I1l1nois 1nbnd aroa. immediately 

dO'tmstroam fr'om the sido jot d!ochol'go wero as much os 15.Plo~ higher 

than ambient. A maxifllU.L'l tempore turo ot 91°F WOS 0 bRerv,'ld in thi 6 

orea durine; the period of sldo jet operation. 

Following tho startup o,f tha diffuser pipe system 1n July 

1972, numerous temperatura fJUrveys were conducted In tho River, down­

stroam trom tho diffusor pi,pes. D.tring the period ~Tu.ly 19'12 to 

Oct;obar 1975, when tho station oporated bo'th full open and holf opon 

cy(:1/<), dowus'tream river tomporat-uroB novel" OXOGodod 85°F. The 

mrormlmum looal tomperatut'o incroat3oo moasurod 600 foct downstream o.f 

the diffuser pipos novel' exceeded 3.BoF, wall bolow tho allowablo 5° 

maximum. It 10 important 'to point out that dUl'ing tho poriod of 

c()mp10to open cyc10, tho thormal stnndard.o tor both. Illinois and 

1,0't/(\ woro al\>/ayfJ mot. This occul"rod beoauso unljJ{() conventional 

plumas 't/h1.oh atratlfy ond do not mix with tho surrounding 'tlater, tho 

he~lted oftJ.uont 10 dlttullod ao jeto trom a Bor100 of: porto spacod 

alon.~ tho 1angth of tho buried d!ftuoer pipoo. Thi6 rooulta in. 

rap1d mixing with tho l'iYer wat~r, and thuo only a amoll Boction of 

tho riY~r' in ·the immediate aroa of tho jots i/J oubjeotod to tempera" 

turo 1nf.)reaaea .. 
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D\.lring the period May 1975 through July 1977 when 

river t10~/s were low and the station was operating in closed 

cycle or combination open and closed cycle cooling modes, mean 

monthly differences between water temperatures downstream and 

upstream of the station (AT) ranged from 4.9°F to - 1.3(1F. 

Larger differences (up to 6.9°F) were observed In ~anuary II, 19'77. 

Maxlmum downstreal!l water tcmperatll.l'CS did not exceed 87°F during 

this period. 

In addition, chemical characteristics of the river and 

all the important aquatic communities present in the !·1ississippi 

River, above and below the Quad Cities Station, werc studied. 

In order to insure that the study W<1S ca.pabl.e of identifying 

significant differences in the ecology in the river which were 

related to station operation, an experim,~ntlll design was developed 

for the study plan, and various statistical proccdures werc uRed 

to analyze data. 

f.fonltor!ng of watcl' quality in the :>1!osiBsippi River near 

tho Quad Cities Station was oarried out a't; 1'0&'\119.1' intervals sinoo 

1969. SWl\pling was inItially conductod on 0. quar>torly baoia. Th!6 

was increased to t~ioe monthly in August of 1971 o.nd tllon to woekly 

in February of 1972. Dio60lvcd oxygen has boon monitored continuously 

on o.n hourly basis sin co 1973. In ordel' to detormine tho .Jffects 

ot otation oporo.tion on tho wo.ter quality ot tho rival', 8smplo8 have 

been taken at looations upstream ond downstream of tho otation as 

well 8a in ~le intake and discharge baya. Rosults ot the oporational 

water qual! ty studies indicate tho.t with the exoeption of oxygen 

saturation, which is slightly higher in the disoharge bay than in 

the rlver, station operation haa had no effect on tho chemical wQter 
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quality of tho river. Valucs of the parameters tested remained 

essentially unchanged between sampling locations upstream and 

downstroam during all sampling periods. Similarly, chlorinatIon 

of the ~~acl Cities oondenser cooling water for alime control 

did not result in measurable concentrations of chlorine in the 

river following tho start-up of the diffuser pipe system. Although 

chlorine concentrations in cxcess of I mg/l have been observed 1n 

tho dischQl~ge bay. all samples taken from the river during the 

period of diffuser pipe operation have been below the analytical 

limit of detection (0.01 mg/l) throu.ghout the course of the study. 

Comparisons of total phytoplankt.on, major alga~ divisions 

and dominant speCies at locations upstream and downstream from the 

side-jet dis'~harge or the diffuser pipe uY3tem indicated that no! ther 

mode of heat discharge had any detectable effect UpOll phytoplankton 

nwnbers or {,::ommuni"tiY composition. Statistically significant dLf­

forences (1=' a "/ .05) betwoen sample locations tested were rarely found. 

The occasio,nol small d.1:t'foronces observed 'vlore random in nature and 

relatable to variability within the rival" plankton and were not 

indicative of the effect of station operation. No changes in the 

phytoplanktonic community structuro havo boon noted. EXOJl1inatlon 

of the data revealed no consintent differences botween upstream and 

downstream locations. 

Compari80no of 2ooplonkton and tho thre& major groups of 

zooplnnkters prior to and during all phases of op~ration at locations 

upstream and downstream of the station from early 1971 to the pro sent 

time did not reveal any differences attributable to plant ~·eratiorl. 



Statistically significant differencos between zooplankton numbel'$ 

upstream and dOWlli'ltream of the diffuser pipe system were occasionally 

observed but higheat counts did not consistently occur at oi the:r 

upstream or downntrenDl locations. It can be concluded that the 

changes In numbers. of zooplankton reflect natural vAriations rather 

than af,focts of station operation. Similarly f no changes in the 

structure or the zooplankton community were obsorved that could be 

at.tributed to stEltion operation. 

Poriphyton (attached organisms) populations and production 

ratos upstream end downstream of the station wore generally e,qulvolent 

throughout tho period of study. Perlphyton productivity as indicated 

by specios diversity, biomass and chlorophyl ! concentrations were 

significantly reduced in the Illinoi8 Is10nd orcn, 600 feet below 
the station only during the short period of interim Bide-,jet oporatlon 

(April-July 1972) at a time when temperaturos in this area were 

8S much 8S 12.5cF greator than Olubiolit river temperatures. Howevor, 

poriphyton populations rapidly recov'3red to thoir booel1no level 

following start··up of tho dlffuacl' pipo syotem and no consistent 

differences bot'ween upotr~am and downstream poriphy'ton coloni-es 

on the artificial substrates havo boon observed thltlt are attributable 

to diffusor piIIO operation. All changes in periphytic algae 

communities we~e rolated to 808sona1 fluctuationa and hydrological 

eond! tiona and were not a reoul t of the opcrllti(m of tho Quad 

Ci tics Station .• 

Extens:1:ve studies (jf the bonthic (bottom dwelling) com­

munity indicate 'that these C'Jrganisms are primarily affectod by 

the nature of the substrate and hydrological conditions rather than the 
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operation o£ the Quad Cities Station. The only:l1scornlble effect 

o£ the Quad Cities Station on benthic populations occurred during 

thor period of dredglng for tho installation of the diffuser pipe 

system. At that time increased numbers of tubif1cida (sludge worms) 

and Chironomid (midge) larvae were observed 1n the Illinois Island 

area directly downstream froll) tile \6tD.tlon in con;,Wl'ctlon vlth the 

deposi tion of new sediment from the dredging opel'st1on. Following 

start-up of the diffuser pipe system, hOIt:ever, thcEle ol'ganisUls 

declined and population struct\..ro returned to the <:ondi tiens olHHn'ved 

pre-operationally. Similarly, no consistent effects to tho ddftir:lg 

macroim'crtebrate populations havo occurred that o}'e attrU>utable 

to the opeJ'aUon of tho diffuser pipe mode of hoa1; dissipation. 

'I'he lr118SisOippi fii vel" in the vicinity of tho Quad 

Ci tics Station has hlstoricnlly supported n rti verse snd produc'i;.i va 

warm water fishery. Becauso of the importance of this community, 

thorough fisherios stUdies have been conducted within tho vicinity 

of the Quad Cities Station between river milo 504 and ~lvor mile 

,509 01neo April of 1971. The fish sampling techniques employed in 

this study were designed to yiold tho most rop~c30ntatlvo sample 

under tho onvironmental condi tiona wi thin tho study area. '1'ho use 

of tho several techniques employed (seinIng, trawling, trommol 

netting and electro-fishing) gave a reasonable un(! praotioal r0proson­

tation of the fish population. Thoso studies have indioated that 

the distribution of fish taxa and numbers, both above and below 

the Quad Cities Station, appear to be most strongly influenoed by 

the river flow, season and habitat type. Catoh per unit effort 

among looations upstream and downstream from the diffuser pipe 

were simil~ during the operation of the differ pipe system aD 

yell 60 prior to its use.. During the three month period of oido-

.' ' 



jt.lt dIscharge \oi'hen the heated effluent ·tended to hug t.he 1111n018 

shore 86 tar 86 6.3 miles downstream of the station and plume 

te:nIJora:tures as measured at the end of the 600 foot mixlng zone 

wore 88 much 8S 15.1oF higher than ambient river temperatures, 

5everru. species of f.1sh were dislllac'ed from the Illinois Island area 

downstreQL'I of the station. The abundance of crapple and bluegill 

dccl'cosod and no largemouth ba:m were collected, although thesI!t 

BI)Cciea wore previously cor.1J!lon in tho Islaml area. Similar 

decreaoc3 in nUI~bers of thoso fishes were not observed at other 

SUmI)ling locations and with this eXG:optlon, liltutlon operation had 

no .1n.tl\~ence on the flshery of the river. Follo\,llng start-up ot the 

dIffu80r pille systom, tho I1l1nois leland aroa was reinhabited by 

dloplacod specios whon rivor temperatul'es in thIs oroa again retu:rned 

"to Otnbiont lovels. 

In ord .. 'r to 008088 tho effocts of IHf..tuser pipo diLlcharge 

on tioh migratIon, 't,ogglna of 801octod sport Imd commorcial fiah 61'00108 

WOB impJ.crnontod 1n SOI)tombor of 1971 and haB contlnucd dm'll1g tho 

various IllodolJ of condonoor cooling. There 10 no oVidonoo from those 

otudios that diftusor pipe oporation hao rOBulted 1.11 a thormal barrior 

to fioh miL~ratlon. Thio 10 not 8upriolng (lonclder1. ng that a large 

z,one ot pGllollgo 10 1>ro8ont between tho shoreline onu beginning dlf­

.1"usee port, 08 well os tho wido 0plloing bot't/oen diffuser ports. 

In 6ddltion to the routino 1nvostj.gatJ.ons which hava beon 

oonducted, two intensive short term studies wore conductod in 

Soptombor of J.976 during studios ot vory loW flows (12,000 and 10,800 

ots) when the station waB opet'ating on one dlttuser and about 5~ 

o~ the waste heat was boln8 disoharged to the river. These studies 
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included de-terminations of water quaIl ty, zooplankton, phytoplankton, 

and fIsh dist~lbutlon above and belo~ the diffuser pipe. AlUlough 

the results of these &tudles have not been fully analyzed, thoy 

show no evidence of any significant dIfferences between data taken 

above and below the di!!uqer pipes. 

A creel census of Pool !i. was conducted in cooperation 

with the Iowa Conservation Commission during the period 1972 to 

1972. Data from this study was submitted to Hr. Donald Klein of 

the Iowa Conservation Commission and was analyzQs by r-~r. Klein 

and his staff. He concluded that liThe original purpose for con­

ducting the creel survey was to see if any changes in the fishery 

resulted from the operation of the nuclear power plant at Cordova. 

From the data we have assembled, I conclude that there has been 

no measurable change In the fishing attributable to the operation 

of the plant." 

In summary, tho ecological studies of the HisBisslppl 

River at Quad Cities Station havo been of a sufficient m~gnitude 

and of a Buffioient durat10n to aoses.J the ocological. charaoteristics 

of the area, and to identify any signifioant effects of station 

operation, if thoy occurred. Thia is evidenced. by the fact that 

effects attributable to the station oftlllonts were deJtectod during 

the period of side jet operation and that ecological effeots relate 

to changes related in seasonal and hydrological oonditions or thoso 

upstream discharaGe which are routinely observed end identified. 

In spite of this sensitivity, no effects attribu:table to otation 

operation have been apparent during the perio~. of diffuser pipe 

operation. Similarly, the discharges of heated water via the intake plume 
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and/or the blowdo'tlll pipe to the l'!.ver that are associated wi 1:h spray 

canal operation have resulted in no significant changes to th~ ecology 

CIt the river. 
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C~'lad-Citl.tlS Station Reference Lht --, ---- ' 

Industrial BIO-'fES'.1.' LrJboratorles, Inc. 1970. O. E. Fancher, ed., 
Preoperational en\'ironm~nt.al monttot'ing (t.hel'lnal) of the 
r.llssisslppi HiveI' near Quad-Cities St.ation (July 1969 through 
June 19'(0). 

lndustdal BIo-'rEST laborator1es, Inc. 19'71. O. E. Fancher, cd., 
Prooperational ol'wironrnentlll tnonltorlr,~ (thf.'rmal) of t.he 
/olississlppi HIve)' near Quad-Cities St£lti'.:m (july 1.9'10 through 
December 1970). 

]ndulltrlal BIO-'I'gST V:lbn}'atorles, Inc. 19'(23. t·:, P. Lockf' , ct.,) 
Detel'rnlnatlon of tbel'mal eff'C'··t!J In the !,Ilr.:,IBllippl. /',1\'01' 
nellf' '>,und-C1tlps St.~ltlon (ApJ'll 19'71 t.hl'Oueh DI!c(]mhn' 1.9'/1.). 
1 V'.t\. 

Industrial IHO-'I'r;S'r J:-lhO\'atol'lcR, Inc. 19?2b. :-\. P. lll')c!;", eel., 
Determination of the thermal (!ffecLs In the l~lfl:lllifllpp~ 
Illv(!}' ncar Qllad-Cltioll Stutton (,Janurll'Y 19'1~ LIH'oligh .Jlli.y 19'1in 
2 Vol. 

Inc111stl'Jlll B10-'I'I.;s'j' IAbol·o'l.nril1n, Inc. 19·(3n. I". P. Loeko Ilnd 
H. O. Inlor, odo., Dc!l'.ol'minat;\ona of t.ho 1'.h<mnnl uff'Jcta in 
the Mlaolnolppl Rivor noor Qund-Cltton StnLlon (Au~unt 1972 
through ,Jnnulll'Y 19'73). 

IncluBtrilll IHO-'l'}<;S'l' r,';\hol'olol'ion, Inc. 19,(3b. H. O. 1':1101' Ilnd J •• T. 
Delfino, cds., Opor'.JIUonnl onvlronlOentol rnonU,C/}"ng In t;hc 
11,1.so 1l1ul pri IU vcr ncw r Quatl-C It lea Stu Uon (Fni>l'UllI'Y 19'1:3 
through Ju ly 19'73). 

Industrial BIO-']'r;ST lJ:tborat.oricn, Inc. 19'II'a. 11. O. gUor and 
J. J, Delfino, edo., Opera tional envlronment ... ftl'mon1.t0rlng 
in the MioolafJ:ipnl lUvor ncar Quad-CHtou SLlltion (AUe,UBt 
1973 through Janunry 197J,). 

Induntrlal BIO-T[~ST Lnborntorlca, Inc. 19~(4b. n. p, Mltrkcl, cd. 
Operational environmental mon1liol'lng 1n the MlotJi£lolppl 
RIver near Quad-01 tics Sta tlon (Ji\lbrullry 19'14 through 
July 1971l), 

... 
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Industrial BIO-TE~T ~bora.tori~s, Inc. 1975a. R. N. Gerhold, ed., 
Operational EnvIronmental monlt~rlng 1n the MIssissIppi River 
near Quad-Cl ties Stati on (August 1971l tln"~'llgh .January 1975). 

111(hl(;lr11l1 BIO-'J'EST Ihboratorles, Inc. ?975c. R. Ill. Gerhold, ed •• 
OperHtional environmental monitoring in the Mississippi 
Hi vel' near Quad-Ci ties Station, NBC report (Febl'llHl'Y 19'15 
through July 1975). 

:ndu3lrial BIO-'fES1' I"::ibOl'otories. Inc. 19"r5b. H. l·f, Gerhold, ed., 
Operational environmental monitorIng 1n the Mississippi 
River near Quad-Cities Station, NRC Report {Aucust 1974 
lhr0uuh January 1975}. 

NALCO F.nvironmental Scionces. 19758. R. M. Gerhold, ed., Opera­
tional envlronroental monitoring 1n tho l1ississippi River 
ncor Quad-Citiea Station (February 1975 through Jnuuary 1976). 

NALCO Envirorunental Sciences. 197Gb. R. M. Gerhold, ed., Opera­
tional environmental. monitoring 1n tho mssiasippi lUvor 
near Ouod-Ci tics Station, NRC report (August 19'/5 through 
1976) • 

NAI.cO Environmcntlll Sciences, 19760. R. M. Gerhold, ed., Opera­
tional environmental monitoring in tho Mlol31ssJ.ppl R.lvor 
ncar Quod-Citiea Station, NRC report (Februn!:'y 1976 through 
July 1976). . 

NALCO Environmental Sciences. 1977. R. M. Gorhold, cd., Opera­
tional. envlronmcntol rIIonltol'ing in tho Hluai8IJippi R.iver 
ncar Quod-Ci tiOD Station, NHe report, Auguut 1976 through 
Jemunry 1977. 

NAJ..cO Enviroruncntal Scioncoa. 1971. R. M. Gerhold, ed., Oparo.­
tional environmental mc.nltoring in ;ho MilJsiaoippi Rivor 
ncar Quad-Ci tiO(l1 Station (February 1976 through Janunry 1977). 

Parr, A. D. and W. W. ~l)ayro. Juno 1977. PrototypCl ond Model 
Studies of tho DU'!user pipe syatom for D!f3chllrging condensor 
cooling water at the Quod Cities Nuolear Powar station. June 
1977. IIIm, IOWB. j~n8t1tute ()t Hydraulic ResolQrch, ·tho Univ­
ersity ot Iowa. 


