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POLLUTION CONTAOL BOARD

Miss Christan 1., Moffett
Clerk, Pollution Control Board
309 West Washington Street
Chicago, Illinois 60606

Dear Miss Moffett:

In re: Coffeen Power Station - Thermal
Demonstration - PCB No. 77-158

Enclosed are ten copies of an Addendum which supplements
Central Illinois Public Service Company's Thermal Demonstration
which was submitted to the Board and the Agency on May 26, 1977.

This Addendum supplements Section 8 of the Thermal Demon-
stration and is the Addendum mentioned in our May 26, 1977 letter.

Yours truly,
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ADDERIAN TO THERMAL DEMONITRATION,

Introduction

In late April of 1977 bioloegists Irouw FHeology Uonsultimnts, Ine., carried
out the first part of the fact finding survey of Zcifeen lake referred Yo in

CIPS Thermal Demongstration. Observations were made and smnples taken at four

stations in Coffcen Lake, Station 1 wng locazted in the diecharge arm; Siation

J2y in the deep water near the dam; Station 3, between Statica 2 :nd the largest
arm gouthwest of the generating plant; and Station 4, upstiocam from the rail-

way bridge.

Sampling was confincd to temperature and oxygen profiles, phytoplankton,
zooplankton, benthic macroinvertebrates and fish., Fillets and livers of two
species of Tish were analysed for frace metuls, PCB and DDT content. Details
of sampling methods and results of individual smaples will be reported to CIrd.
Only ecsosential data arce given here. The main purpesc of this anddendum is to
draw together the avallable information concerning Coffeen Lake in such a way

as to present an integrated picture of biological conditions in the lake.

Physical and Chemical

At the time of the April samplings, Station 1 was homothermous at 17.1C
from surface to bottom (Table 1); weak therral gradients were present at the
other stations. Dissolved oxygen was equally distributed at all depths at
Station 1; some oxygen reduction at depths greater than 1 meter was evident at
the other stations, although only near the bottom at Station 3 did the recorded
amount fall below 4 ppm. A dissolved oxygen content of 4 ppm is the recommended

minimum in the Water Quality Criteria 1972. Conductivity, an indicator of

amount of’ionized material in the water, was approximately 1500 micromhos at
Station 1, 1200 at Stations 2 and 3 and 1000 at Station 4.

Observations made by CIPS personnel at several locations on Coffeen Leake
indicate that concentrations of dissolved oxygen are adequate at near the sur-
face and down to depths of 10 feet (Tables 8G-% and 8G-5A, CIPS 1977). For
example, concentrations at nine locations on July 3, 1974, ranged from 5.5 to
9.0 ppm, corresponding to 87 to 118 percent of saturation for the observed

temperatures.
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gbntions on Coffeen Iake; Augvet 19, 1966, and found aburdant oiypen ta

depthe of 10 feed$ at =11 stations ffi!v report )
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Coffeen Lake themmally stratifies during sun

and the Illincis Department of Conservation heve revesled thet QXVLED SO~

nirations bhecome reduced &% depths greater than aboul 16 feet (CIF

Two annual cycles of temperature and dissolved oxyeen in the desp water near

(594

the dam as revealed by monthly sanpling are presented in Tavles 2 and .

Colfeen Lake wan one of 31 Illinois Lake included in an cutrophication study

1975) .
Dissolved oxygen at two stations, roughly cocresponding to stations 2 and

d

carried out by the U.5, Environmental Protectiocn Apgency in 1973 (USEPA

(WS

of the April 1977 study, was less thap 4 ppm at depths greater than 25 feet

at the time of sampling in August.

Although stratification persists througheut much of the year, it is
evident that short temm changes in temperature and dissolved oxygen concen-
tration do occur (Table 4), thus precluding total stagnation. There is no
evidence to date that lew oxygen has been responsible for fish denths in
Coffeen Lake. The fish are able to find suitable temperatures and level:
of dissolved oxygen in the upper waters and in bays off the cooling loop

and in the inlet amrm north of the railwsy bLridge.

Coffeen Iake has undergone both gradual and rapid changes in concen-
trationb of some water quality parameters (Tables § und 6). From 1965
through 1974, water near the dam tended to increase in total dissolved
solidi, sodiwn and sulfate and simultancously decrease in bicarbonate and
alkalinity; for example, the mean concentration of TD5 for years 196%, 66
and 67 was 295 ppm; the mean of the years 1972, 7% and 74 was %52 ppn.
Corresponding changes in values for sulfate and alkalinity were 88 to 150

and 1%0 o 74 ppm.

‘ Total dissolved solids, calcium, sodiwm and sulfate increased dramatic-

ally between 1974 and 1976 (Table 5) at the same time bicarbonate and alkal n-
ity decreased markedly. The lake discharged water over the spillway at least
part of the time when changes in water quality were taking place; however,

there has been no discharge over the spillway since June of 1975.




Water guality near the railway bridge exhibited similar trends'{Tﬁbig £
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'sulfﬂte;f Wt er QUalltY has been more varinhle in the dinlet arn 63 iz rivesled
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loLxl solidc, lntgzmmttent pumping of water: from:East Shesl Creek should ﬁlog

ald in preventing TDS 10 increase via evaporation.

Phytoplanikton

Depth-integrated samples of phytoplankton vere obhained at four stetions
on'Coffeen TLake on Ap»il 26, 1977; Samples-were sebtled in the ] aboratory,
oxaminedrby inverted microscope un& cells counted using a modified Lackey
transect-method (Vollenweider 197ﬂ) ‘Fourteen taxa of green algae, three of
blue~green, %6 diatoms, one dinoflagellate and four euglenoids werce identificd.
Total phytoplankton density ranged from 1547 cells per ml at Station 4 to
9,759 at Station =.

Table 7 lists the number of cells or colonial and filament units pgt ml

of lake water. DBy far the most abundant alga at Stations 1y, 2 and 3 was the

blue-green, Phormidium tenue. The abundance of thig species depressea diversity
at Stations 1, 2 and 3. ‘Although “the fotalrnumber of phytdplanterv'was lovest
at. utatlon 4, the diversity was hlghest there indicating a more even distri-
butlon of cells among the species: present.

The abundance of phytoplankﬁer& in the April collections from Coffeen hnkc
(mean = 6,7217uniﬁs/ml)iwur similar to’ those reported for the spring-early. 7
suﬁmer period for iake,Sangchrls (INHu, 1974 & 197“), and slightly greater than
those reported for Newton lake (LCI, 197), 1976 & 19(7) Collections’fromrthe -
spring-parly'éummer periods from both Newton and Sangchris Lakes were typica]ly'
domlnated by grcon and diatom species, whereas the collections from uoifeon Laxe

Were domlnated by a blue-grocn alga, Phormidiun tenue.

Pe”hapQ the most Iemarkabla featurc of the co]lectionu was the great pre—




pondaerance of alpul species whiek
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the genersl lack of truly plank g

which are t;ﬂzﬁlcn}. of the plankton of mull to

did not appear in the Coffeen samples.

Thesonly previoas samplen of phytople mrt

thone obtained in the cutrophicntion nu vey,
9,5%1 alenl units s ol oandl AL 207 ik Ausunt
Gyuod oalgal units per ml oand 45437 in Auguant

ifzoohia were dominant

blue-green algd, Uscillatoria swp., wis doming

I nirast Yo April 19775 the ok iy toplankton :s:unplﬁ:z of the 1973

Tsurve s wens \.»mir,cxr-v(" by plankionic sliaey although wpu..n atives of the

pe mp}“'-,on rv'fzr;"*e‘ al50 pmi‘?cnt,‘:i The BPA surv rey ronked Coffeen Lake as the
thi. me{srt,ﬁjﬁ't’;rophic of tha T1linois lakes investigated.  TFhouphioruy wan
vbulieved to be limiting in May and August but-nitrogen was L} e Limit ing
nutrient in October (USEPA 1975).

To what extent changes in water qualiiy between 14973 and 1977 may
have affectod composition of the phytoplankton is unclear. Although relation-
shipo between species of phyioplankton and the presence of ssubstmtu\l wnounts
of bicarbonate and alkalinity are by no meang simple and not completely kmown,
there is a‘widely made obiervation that lakes rich in alkzﬂ.inify tend to be
more produ,etive than tho:;er low in this substarice {Noy'I e 1949). Cer tainly
waters rich in bicarbornates are well buffered agsinst rapid change:s in pH.
Puture actions that would tend to increase al.kaliﬁity in Coffeen lake should

prove bvnpflmﬂl to the phytoplﬂn)'ton.

Aooplanktox

© Zooplankton were s-e{mpled quzmtitutiv'ely by means of obliaque tows with
a Clarke-Bampus plankton sampler on April 26, 19'/7. Tln‘.rty-—si): taxa were
identified, inclﬁding 5 I?o{ﬁifera, 9 species of 7 LQOCGI‘J, and 8. taxa of
Copepoda.  The '/.oop].ankton contiiined no wnusual species., ALl species of
rotifers but one found in the Coffeen ceamples hivl been reported f;zEOIli Lake

Sangchris during a two-year-zstudy by the Illirois Haturall History Survey
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rezorded from Lake Sangchris, A,

Yoy

o

Coffeen ﬂﬁu-wﬁﬁ"””‘? lokes are-regarded as indiestive »f cutrophic oo

(;;ruon and Stemberger 17975).

Coffaen lmke 200 lunYL 1 contained two apeeis

£alentn nnvdcé: :) whick were not reported from Lake

care widely distributed in midwegtern United States

Specien of Copepoda MOﬁt;common in tﬁe Coffeen aamples ddave been rﬁpgz,eﬁ
from Lake Sangehris (INHS 197%) and are widely distributed through midwestern
‘United States. Table 8 compares the numbers of mujor taxa ruportei from Lake
Sangehris and Hewton Lake with Coffeer Lake samnles ] '

Perusal of Table 8 should be tempercd by the fact the zéoﬁlankters a?e
individually short-lived and that populﬂz\ons wax and wane rapidly For
7 'example,*éooplankton populations in Loke Sangehris exhibited three pulses
during the year September 1974 through August 197% (INHS 197%).  The yearly

range in-numbers of zooplankton extended Trom 2,000 fo 736,000/m

Immature stages comprised from 45 to 84 percent of the copepoda ¢ eeteq
in Coffeen lake. Numbers of Lladocera appear low in Coffeen Tuke in relation

to-Hewton and Sangehris Lakes.
Perhaps the most significant aspect -of the éoffoen Lisike samples is the

paucity'of large zoop1°nkters.r Rotifers are small, copepod nauplii and vounb

copepodlte stages are. small and thdorus ophaerxcuo, -the most NURETrOUs

cladoceran, is also. small. One sampling. is insufficient to establish lake wxde
‘trends in short-lived zooplankton populations but the data suggest hcavy
“utilizetion of zooplankton by planktivorous fighes w;th selective removal bf

large individuals.

Macroinvertebrates

Macroinvertebrates were ‘sampled by means of an Ekman dredge at four:
H o g B

':_stations%in Coffeen Lake on April 27, 1977. Three replicate samples were

~obtained at“each station. Each rep,lcate contained material dredged from

i one square foot of uubstratum

The mean ‘abundance of benthic macroinvertebrates from the collections




“taKen from Coffeen Lake was 117 individuals per squure foot, or 1, 94 organi

o ta thee nbund

perasQuare meter (T&blc’?);' Thin,value is

PJRH ams recorded for Lake Sanpgehris (INHS 1974%)

Tbe aYerﬂge yearly abundance of benthic maceroinvertebrates from Newton ]

_Tor 1976 waz 1,273 organisms per cquare meler.  The aversge yearly sbunda

of benthlc organiocms for. Lake Safigehris was 1,278 and 646 organisms ,b*,s&uﬁrc

meter for the 1974-7% and 1977%-74 survey periocds, respectively.
, Aquatiec carthworms (Oligochaeta) and immﬁtuze steges of midges (Chiranomiﬁae)
~and phantom midges (Chnoboridae) wers the dominant organieme collected from 4l
three lakes. ' -

Layvae and pupae of the phantom midge, Chaotorus punctiipennis, 5feat1y
aominated most ¢f the samples collected from Coffeen Lake as was the case with
many of the collections from Newton and uhﬂéChP s lakes., Thus, in comparison
with-Lake Sangchris and Newton Lake, the samples collected from Coffeen Like in

“April had a typical composition and abundance of benthos for lakes in central

1llinois.

Community diversity, based upon the Shannon—W1Lner diversity index(d).
indicates a difference between the muin body of thﬁ lake and the aren upstreﬂm
from the railway bridge (Station 4). Diversity was quite low at Stations 1 uand

2 where collections were totally dominated by Chaobo“" L;pctlppnnls. < NMore

'klndo of animals were found in dredges taken in the area upstrean Lrom the
“railway bridge (Station 4), and the individuals preﬂent were more e'uq}ly dl“—
~tributed among the species present as indicated'by the greater community d;veroity
and equitability. - '

Fish

Pish were collected Apr11 26 to May 1 by means of £1i11l nets, unbaited
;hoop nets and seines. (ill and hoop nets werc,uet approximately 24 hours at

—each'set.
Table 10 summarizes,the*combincd catch fof all methods and locetions.

7 No attempt has been made to calculate Ielatlve abundances since the
"sampllng methods used are selective for some species and against others. In

addltlon, the methods used dld not sample allrwatel arcas where {ish nght be

"}fdund. As an example, very few largeniouth bass (Micropterus salmoides) werec




aollectedl, even though intensive and relatively a2y

: .31--‘1;11 i;r) waa occurring diiI‘ihg the sampling ‘.mq ady . This ir te be expeot

had moved into extremely shiallow water el wore noton

in'uhe proximity of the rete.

amall blucgills were
emaciated, but too Tew largg bluegill s were captured to allow valid ccmﬁﬁr—
igons. Chunnel catfish also exhibited a difference in condition dependent on
size, This phenomencn has been observed frequently in lowa and chth Dakota

'(Carlandpr 1969) and appear to be a characteristic of the gpeeies.

Condition coefficients were compared with available literaturevalues
obtained from other -waters. Since no statistical variability is 3v311q ble

for virtually all literature values, statistieal comparisons are not poszsible.

Condition coefficients for gizzard shad in Coffeen Luk: were Sllghtlv
below the weighted avcrage of all condition cogfficients obtained in u wide
rnnge of other waters througheut the United Stabtes ns reported in Carlander
(1969).

Th“ mean coefficient of condition for carp from Coffeen Lake was be-
low any of the mean, coefficients of cond1t1on for other waters throughicut
the Unlted States as reported in Carlander (1969); The mean value for Coffeen
Take did however fall within the lower end of the ranges reported for éthef

waters. Carp are not overly abundant in Coffeen Lake.

Condition of yellow bullheads in Coffeen Luke was slightly greater
than the w01ghted average of values reported in Carlander but was slightly
below the mean reported'for northeastern 1111n01s (Carlander 1969). Yellow
,builheads, although not common in Coffeen Laké, appeared to be in averuage
. condition.

The mean condition coefficient of channel catfish found in Coffeen
Léke is similar to the condition of catfish observed in the ‘lasissippi
' RiVér. Catfish iarge enough to interest anglers were above averuge cohdition.

Bluegill were in poor condition in Coffeen Lake except in the dam region.

7




Extremc'emﬁéimtion wuﬁrﬁvident snemallco (€ 100 mn total Tongt th) &QL, and
‘larger: fish were few in the gamples. Bven larger Tish } 1l condition coef-

ficients near the lower end of rarges given in Carleander (195%),

'Anotﬁer fish collected which might provide mport fi

shing was L.x‘*— :

white c¢ruppie. White crappien exhibited two distinct condition coef-
ficients. PFigh less than 200 mm total 1eugth were in poor condition and
resembled the emaciated bluegillis. Fish greater than 200 mm total length
exhibited good condition, and condition improved sz the size of the individual
fish became larger. Large crappie sacrificed for pesticide and trace metal

analysis had been feeding on gizzard chad,

~Although only a-few largemouth bass were captursd, those that were
captured were in excellent condition. Condition factor was well above the

vweighted average of da ta presented in Carlander (19%3%).

Comparisions of data obtained in April 1977 can be made with data
collected by the Tllinois Conservation Department during October 1968 and
October 1971, and by WAPORA in November 1973. ' '

Growth rates for largﬁmoutﬁ basg 7 vhite crapﬁie and bluegills were
examxned for Coffecen Tiake flbhes in NOVLmbLT 197% by WAPORA for CIPS. It wa:
concluded that bass up to about 300 mm in length and 3+ age were growing a?l
about the Illinois statewide average (CIPS 1977) and that fish up to 40 mm
and 5+ age wére exceeding the statewide average. However, bass of less than -
300 mm and 3+ agerappeared to be growing more slowly than those cxamined: by 7
TI1linois Conservation Department in Oétober 1971. There was little difference
in length and age for fishes larger than 300 mm in the<twg years. Larger ‘
individuals were in better condition than smaller bass but most siées were in
poorer condition in 1973 than in 1971. -Apparently growth curves and condition
factors were baség on measurements of 4% fish, a small number for generating

a reliable growth curve.
~Bluegills and white crappié were makihg the same growth in 1973 as in
1971.
Whlte crapple growth in 1971 wayg cons1derahly greater - than the state-
‘wide average in 1971 (CIPS 1977)




In general, the condition of larpemcuth bash has femained relativitly G-

~constant sinee 1968. Hluepill and white crappie are in_ pourer shape ned

and in 1971 than they were in 1968, but little change i3 apparent bedwson

1971 and 1977. Carp and shad appear to be less numerous now than bhey W e
in 1971, '

Observations made in April 1977 arc conaistent with carlicr oboerva-

tions (CIPS 1977); namgly, those individunls of piseiverous apecies which'

can attain a size great enough to pemit them to prey on small individugls
of other species or to cannibalize small individusls of their own speciesn
have in Coffeen Lnke & food supply which supports good growth znd condition

factors. ‘. ]
B Lo s

Twenty-onc species of fishes havé been recorded from Coffeeﬁ Lake since.

1966 (Table 11). In comparison 19 and 18 species have been reeorded in Lake

Sangchris and Newtoh'Lake. Five apecies, lake chﬁb, emerald éhinor, CONION

shiner, orange spotted sunfish and yellow perch, have been found in Coffeen

Take but not in the other two. The fish fauna of Newton lake probably has

not yet stabilized éince lake filling only began in July of 1975. Coffeen

and éangchris lakes have 12 widely distributed and Cqmmonly oceureing species

in common.

Trace Metals and Organic Compounds in Fish

Fillets from 15 white crappic and 15 channel catfish were analyzed for
mercury, arsenic, DDT and PCB's. Three composite samples made up of flesh
from five individual fish of each species were prepared prior to analysis,

Iivers from 15 whilte crappie and 1% chunnel c¢atfish werc composited
similarly and analysed for zirie, chromium, copper, cadmium, mercury, DDT
and PCB's. '

The highest mercury value in flesh, 48 ppb, is well below the U.3.
Food and Drug Administration maximum permissible level of 500 ppb (Tablv 12).
-Arsenic, DDT and PCB's were below detection limits.

In 1973 the flesh of seven largemouth bass was dnalyzed for mercury by

WAPORA and the méan,content was 140 ppb”(Tablé'13);

Mercury'confeht in fhe flesh of Coffecn fish is compared with ﬂnalyseg,;j

“




from other central Illinois lakes in Table 14, Hean mercury level i¢ lower in -

the Coffegnsfish Lbﬁn An L&Pe unnyohr » fiches and is much telow tho other

lakeas

» The liver ie an orgﬁn of dﬂtnrificatiqn and known o concentrate many
subs tanceu.: We‘ﬁury levels in the fish livers wers no grcatsf tharn - thoge
fOund in the mugele (1aule 1%). uDT and PCR'g were below detestion 11n1v,.

. Analyses of trace metals in gills, liver and gonads of five 1a'ge-
mouth bans from Coffeen Lake’were made in NOmeker' 197%. These values are
nomparod vith anulyseﬁ of compocated 11v0r gsamples of Tish collected-in

197/ in Table 13.. Values for zine are similar in both year:

Overall Biological Assessment of befeen Lake

Coffeen Lake is presently supporting.a good Tishery for three species,

“largemouth bass, white crappie and channel catfish.

Fish in Coffcen Lake generally exhibit poorer condition: vhen small

thhn when large. This is undoubtedly the result of insufficient fozage of

olZQu ‘suitable for small fish. xcopt10n° to th&s generalization appear to

~“apply tc those species which are omnivorous. or are plankicn feeders such as
‘gizzard shad. These species show average growth throughout their siz: range.
The piscivorous fishes such as largemouth bass and white crappie efMibit good

to, excellent growth oncoe théy become large enough to prey on gizzurd shad.

Probably the greatest leltlng factor to the fisherives of Coffeen Liake

5 the limited amount of shallow water areas.

The sparséness of shallow water littoral areas is probably more detri-

'mental to the smaller centrarchids, such as bluegills, which inhabit and feed
Vupon,benth;c organismu in shallow waters, than to the ictalurids, which can
>prey upon a wide range of food sources in the limnetic, ijbtora] and pro-<.
'fundél zones. The poor condltlon noted in bluegills and smaller crappic Trom

fCoffeen Laxe could be the‘result of the limited 1littoral areas and too many

fish 10 be oupported by the food supply dvallable in thes arcas Larger

fcentrarchlds, such as 1argemouth bass and the larger white crappie, which-
“can feed upon glzyard shad and the smaller centrarchids appear to be d01ng
'?well, ‘but - they could also be affected oy the limited littoral areas and- crowded

n;'aunflsh pnoulatlons.




7 Fortunatvly, mnos t of the ]ittorql nreas in Coffeen Lake are locented
:*outside of the oOoline loop. ~ The amn locubvd west of the intake structure,
Lhﬂ area upntruam from the rnxlwny brldge ond the larger bnys off the main
Vbody of the lake contain a-large percentngeraf the 1ittoral habitat available.
1*The discharge arm has few large bays, and the remsinder of the cocling loop’

“is largely composned of a deep water (greater than 40 fect) profundal zone.

Thp chamel catfish; which is doing quite well in Coffe?n Luké, soemy
particularly well suited to its morphological characteristics. Hrom obser-
vations in ﬁprilrit'appear‘ this species nrd the lar grmouth bass are receiv-
ing heavy flchlng pressure. This heavy {ishing pressure has a significént '
‘impact since no aupplemental stocking has been done since the original stock—

. ing done in 1964 and 1966. The fact that there are catchable populations

without supplemental stockings indicates;good productibﬁ of these sport fishes

Available dnfé«suggest that amounts and species of macrolnvertnbra g
in-Coffeen Lake are quite similar to those found in dangchrisﬁand Newton

Lakes, and are typlcal for central Jllin01s lakes and reservoirs.

Water quality has altered durlng the. 11fe of the lake. - Planned ﬁaste—
water treatment facilities and Jettllng of coal pile runoff and’imprbveﬂ ash » :
handllng should lower conoentrations of total dissolved sclid and sulfﬁte 77 i=”;;
reachlng the lake. : E

Amounts of phytoplanton and zooplan?ton in Coffeen Lake are sxmllnr to
those in- Newton and Sangchrjs Lakes.

The presence of viable fishery for catfish, largemouth bass, and white
crappie indicates that areas of Coffeen Lake are suitable in dissolved oxXygen,
temperature, and other requirements necessary for reproduction and growth of

these fishes.
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'+ _near the dam at Coffeen Lake, 1976

":VTnble{,bi ;— Concentration and percentage of saturation of diassolved oxygen

‘fé:'ﬂDate - Aug Aﬁé Sept ;, Sepﬁ f1  Sept Sept Sept: Sept
o .25 26 8 11 i3 14 15 17
. . CONCENTRATION  (ppm)
 :1r?7Depth  f >i o 7,7” : A :
0 6.0 9.00 6.9 7.1 7.3 7.1 7.4 7.5
10 . 4.5 8.5 6.7 6.5 7.7 7.8 7.4 6.9
20 2.4 3.5 6.2 5.6 7.1 4.5 6.2 4.0
36 0.7 2.1 3.8 4.l 3.8 1.3 2.4 2.1
4 - 0.5 2.1 0.4 1.6 2.4 0.3 2.0 1.9
50 .03 2.0 - - - - - -
PERCENTAGE SATURATION o
o 87 132 100 99 99 99 100 99 -
10 62 118 86 83 98 100 95 87
20 58 e 78 69 88 56 76 49
30 32 26 47 50 46 16 29 25
40 7 22 4 17 26 -3 21 20
50 £ 12 - - - - - -

Data from CIPS (1977)
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Table 7.  Phytoplankton Assemblages in Coffeen Lake, April 26

1977

N pd ! o .- B ! . N RO el Lo i

Parameter Statfon |  Statfon 2. Statfon 3  Station 4
Total Phytoplankton Densicy 6922 --BB59 9759 1547
~(units/ml) : ' :
Total Taxa Observed 15 32 25 34
TotalvBlue—grcen Algace 5249 6482 7070 47
(units/ml)

Total Green Algac 413 - 441 506 1015
(units/ml) '
Total Diatoms 1260 1936 2162 391
(units/ml) : E '
Total Other Algac 0 0 21 94

(units/ml)
Species Diversity (1) 1.62 1.40 1.31 3.36
Maximum Diversity (ﬁ max)*r 4.25 4.00 3.91 4.46
Equitability (%) - 38.2 35.1 33,5 75.4
Total Taxa Used for. 19 16 15 22
#l Calculation
20
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Table IO.VvCoﬁbined cateh of all

fish samoling in all regions, Coffeeﬁrhnko,

0.02032

" April 1977
Mean ‘Mean Moan Mcan Mchn.J Number
Species length  standard  weight  standard  Mean standard of
: (ram) errorr (pm) error KTL error fish
Gizzard shad 144 1.4k 28 113 0.869  0.00745 229
Carp | 576 31.60 2156 309,69 1.090  0.01619 6
Golden shinef 178 4.37 44 1.86 0.801  0.0965] 3
Black bullhead 268 o 222 - 1.153 = 1
Yellow bullhead 215 12.20 144 20019 1.351  0.03002 7
Channel cotfish 303 12.61 407 61.28 0,761 o;ozéas 89
Warmouth 93 - .9 i 1.119 - 1
Green sunfish 109 0.89 16 1,12 1,266 0.09438 6
Oréngo spbtted - :
sunfish 62 2.50 2 0.60  0.868 0.10543 2
Bluegill 104 2.41 18 186 1.364 004574 80
Longcar sunf;sﬂ 116 4.70 0351 1.854  0,0883 13
Leponis hybrid 121 = 19 S 1,073 o )
Largemouth bass 360 38.89 790 182.42  1.413 1005219 6
Whiﬁé crappie 189 5.22 140 14:57 1,002 213




. Table llFE,Spééies'of fish recorded from Coffeen, Sanpchris and Newton lakéérr

= Lake ' Ncwtén'— ,C6ff§en'
' Sanpchris Lake Lake
 Boufin (Ania calva) X
,J:Cfﬂ ard Shad (Doresoma cepedianum) % x ;:};'7 x 
rJ,Grass pirk rel (haox americanus vermiculatus) \ % 7
'tlmkg chub (Couesius plurbeua) 8 %
Carp (ny:inns carpio) * X 7" 'xf
VNornyhead chub (Hocomis biguttatus) X
boldcn qhino - (Hotemi ponus crysolecucas) X X V  x
Ewerald shiner (Hotropis atherinnides) | T
§t§iped shin@rr(NotroQig chrysocephalus) X V
Coﬁmbn shiner (Notropis cornutus) o R
Bigmouth shiner (Notropis dorsalis) ’ X
Redrshiner,(thropis lutrensis) b3
Bldnthoéé'mfnnow (Pimephales notatus) ' X ",:'7': %
r'Whitersuéker'iCatostcmus commersoni) b3 xr,,,' B
Créék cﬁuhsuckef (Erimyzon oblongus) - X : f X
Spotfed sucker (Minytrema melanops) 7 X 7
. Blhckfbullhend (Ictalurus meclas) ) % : x' :;i 7 o
- Yelloﬁrbullhead (Lctalurus natalis) % 7 . :7 X
VChnﬁnel catfish. (letalurus punctatus) . X '7 ﬂ" - x
:;ﬁlackst}ipe topminnow (Fundulus notatus) X 7t T X
VWhite béss (gggggg chrysops) . % :
Yéllé&’baés (Morone mississippiensis) X
V'Gigeﬁ:sunfish (Lepomiélcyanellus) X R o
Watmbhth'(Lépomis‘guloqus) X x
“fOrange spotted sunfish (Lepom1 humi lis) 7 7  L X
j‘Blucgill (chomls macrochirus ) X e i RESNEE
? Longear qunfish (Lepomis megalotis) Vr—k R S
jiLargemonth bass (Micropterus saJmoldoq) b3 - :x 1; ok
4ﬁi White crappie (Pomoxis annularis) X "3 ; -
45iJohnny darter (Etheostoma nigrum). °£:'*,
: ?;Yellow perch (Perca flnvescens) N - ?777: o
';H1ll'ye (Stizostedlon vitreum vitreum) ' er'f T i

Freehw'ter drum (Aplodinotus grunniens) x




Table 12. ,Coﬁééhtratidhs of mercury, arsenic, DOT and PCB's in composite
, samples of fish flesh, Coffeen Lake, April 1977

Composité‘i%;’

~Hg (ppb)  As (ppm) DbT (pbm) "VPCB'S (ppm)

“White Crappie .1

White Crappie 2

White Crappie,VB ]

Channel Catfish 1

Channel Caffish 2

Channel Catfish «3

39
48
12

13

- 37

<.

<,

25
25

<., 25

<

025

<.25

<

.25

<,01

<,01
<.0l

<.01}

<01

<.01

<1
<}
<}

<l‘

el

<l




~ Table 13.

November 1973

COncontrations of nvta]s, DOUT and PCB's in-composite liver sample
of fish, Coifeen Lake, April 1917, and concentration 1n viscera
of individual ldrgemouth bass, 1

':,Cr

Cu

DT

26.0

i 7 Zn Cd Hy BCB's
Composite - (ppm) (ppm) (ppm). - (ppm) (ppt) (ppm) (ppm)
White Crappie 1 21 <l 2.3 4.9 27 <.01 2
~MWhite Crapple 2 20 <l 2.4 h.b 1 <.01 <2
j il . ok *Ak
White Crappie 23 21 <l 3.8 3.6 1.5 <04 T 48
- - . ) Ak A
Channel'Catf¥Sh 1 32 <l 13.9 4.4 11 < .04 <8
Chnnnc],CaLfish 2 23 el 5.2 3.9 10 < .01 <2
Channel Catfish 3 16 ° <l 3.7 2.5 12 .01 <2
L kK '
Largemouth Bass 21.5 - .52 s none - -
Largempﬁfh Bass 25.1 - .28 .88 none - =
Largemouth Bass 26.1 - 1.60 1.56 none - -
Largemouth Bass 26.4 - .61 .80 none = -
Largemohth Bass - .60 1.56 none - -

* i :

gills, liver and gonads
*k §

data from CIPS 1977
* k&

small samplerrr

+
|



Table 14, “Comparison of mercury in fish fillets from Coffeen Lake and other
b “lakes in central 1llinois ' : '

: , L : ' © Mean Range
Lake ] Date : - N >
- - ' : (ppdb) (ppb)

LARGEMOUTH BASS

Shelbyvilie SoJuly 1974 : 12 560 230-1240

' ko : = ,

otter: . oo duly 1974 2 : 240 170~ 320
K : ' ' , :

Decatur July 1974 7 12 : 160 110-.290 -

SR * : , ,

Sangchris October 1973~ - o .o 70 30--150
' : July 1974° g ' '
kK ' ,

Coffeen November 1973 - 7 140 70- 190

BLACK  BULLHZAD.

- . ) :

Shelbyville July 1974 12 - 180 - 120--270
* : , ,

Otter CoJduly 19740 12 . : 250 ~-160--390
B * - .

Sangchris October 1973 - 10 v : 160 - 90- 360

WHITE CRAPPIE

‘ ' Ak ‘ '
Coffeen : S April 1977 . 33 12- 48
ok
Coffeen November 1973 - S S ‘80 50-"120
CHANNEL CATFISH , ,

: : ) Kk ' ,

Coffeen April 1977 3= 18 5- 3
CARP

e k& o . ) .

Coffeen November 1973 4 g 20 5- 30

data from INHS 1975

&k ,
data from CIPS 1977

*kk P : : E '
three composited samples from fiftcen individual fish

27




