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1.0 INTRODUCTION

The LaSalle County Generating Station is located near
Seneca, Illinois on the Illinois River. The station will ul-
timately consist of two nuclear powered generating units, each
having an 1100 megawatt net capacity. Both units are scheduled
" to be in service in 1979. The station has been designed with a
cooling.pond of 2058 acres.

National Pollutant Discharge Elimination System
(NPDES) Permit No. IL 0048151 was issued for the_LaSalle'County
Generating Station May 21, 1976. This permit requires Common-
'wealth Edison Company to submit to the U.S. Environmental
Protection Agency Regional Administrator and the Illinois Envi-
ronmental Protection Agency a.dembnstration predicting the !
ability of the intake system for the cooling pdhd to meet the
requirements of Section 316(b) of the Act. This report is sub-

mitted in accordance with that requirément.

As required'by the NPDES Permit, this repoft is based
on presently available informatiop regarding receiving water -
hydrology, intake_siting?and design, proposed intake operation
and biological'populétiohs. This approach is utilized to allow -

'.'the Agencies to assess the.intake at an early stagé.
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2.0 PLANT INFORMATION
2.1 Station Background

The LaSalle County Station is located in Brookfield

Township, LaSalle County, Illinois. The site is centered at
4101444 north latitude and 88°40'06" west longitude and covers
approximately 3060 acres.

A plan layout of the site is shown in Figure 2.1. The
LaSalle County site consists of two adjoining parcels of land.
The larger parcel, located about 5 miles south of the Illinois
River, is where.the station and a 305éfacre cooling pond are located.
The second.parcel consists of a corridor leading from the station
.site to the Illinois River, Routed through this area are the cooling:
pond: make-up and blowdown lines.

The station consists of 2 boiling water reactors each ﬁith'
a rated power output of 1100 MWe.u Construction of the station was
begun in September, 1973. Commercial operation of the first unit
is scheduled to begin May, 1979 with startup of the second unit in;
November 1979. " | o -

Two G.E. BWR/5 boiling water reactors, eech with a rated
core thermal -power level of 3293 Mwt, will subply steam at
985 psia. The turbine-generator unit, aiso manufactured by G.E;,
oonsists of a turbine,.generétor,Jexciter, controls and required
subsystems. The steam turbines operate at 1800 rpm and are direct-
drive coupled to the generators. The generauors are rated three-

phase, 25,000 volt - 60 Hz and are hydrogen cooled.

| Waste heat will be dissipated by closed cycle circulation
through an artificial cooling pond. Condenser cooling water is to be
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circulated from the cooling pond at a rate of approximately 1.2 million

gallons per minute. Cooling water in the lake will be diverted =
by a series of internal dikes that provide an extended flow path and

”jljjassuro adequate cooling. Make-up water for the pond will be

withdrawn from the Illinois River through an intake flume. A cooling

pond blowdown structure located approximately 200 yards downriver of the

_1ntake structure willibé ﬁsed to assuro oooling pond water quality.

Three 3-stage vertical turbine pumps each with a capacity of ap-
proximately 30, 000 ‘gpm areuﬁ?d'tb“ provide pond make-up. The pumps will
pump up to 90,000 gpm of river water to the pond through 18,000 feet
of 60 inch diameter pipe. Normal operation of the station calls for
‘one or two pumps to be used to maintain proper pond“lovels.. During

:the_g—month filling period, three pumps will be used.

The river screenhouse and blowdown_structufes are located
approximately at river'miles.2h9.5 and 249.36,respectively. Both
structures are located oo the Mafseilles poolhogwthe Illinois River.
Normal elevation of the Marseilles pool is 482.8 feet. The average
dischargo.of the Illinois Rivér ovér'the 55-yoar pefiod of record
is about 10,750 cfs. The meximum and minimum flows recorded at
Marseilles, Illinois, are 93,900 cfs and 1460 cfs, respectively.

The 7-day 1lO-year low flow is 3228 cfs.
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2.2 Cooling Pond Make-up Intake System

2.2.1 General _

Due to evaporation, blowdown, and possibly some seepage, it
is expected that continuous pumping of cooling pond make-up water
will be necessary to maintain the cooling pond water level at
elevation 700'-0", It is estimated that approximately 49,000 gpm1
of make-up water will continuously be required to replace 19,000 gpm’
of water lost due to evaporation and another 30,000 gpm1of water lost

due to pond blowdown.

The cbolingﬂpond make-up intake system is shown in Fignre 2.2.
The intake system consists of an intake flume channeled into the
bottom of the Illinois River and extending approximately 50 feet out
from the shoreline. Recessed 24 feet from the shoreline is a 72 foot
wide funneled inlet. At the mouth'of_thé inlet; a floating boomf'
made of partially submerged barrels has _.b'e'e.n in#talled' to divert N
floating debris. The fUnneled inlet leéds to two adjacent'bar racks

which precede two traveling screens located in the river screen
'house, River water then flows to compartments in the lower bay

: areg'of the screenhouse.where-thg-enclosed impellers of three vertical

turbine pumps are located.

The river intake system wés‘cdnstructed with no provisions

for river intake deicing. Additionally, there will be no use

of biocides at the river intake system.

2.2.2. River Screenhou 1

The river screenhouse inlet is located on the Marseilles Pool

of the Illinois River at river mile 2#9,50. During station operation,

1 Calculated annual average rate.
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normal river elevation is expected at 482.8'. A low water elevation
of 482.1' and a high water elevation of 483.6' have been determined

as the minimum and maximum river levels to be encountered at the river

screenhouse.

Water entering the intake inlet first flows from the shoreline
into a 24 ft. long channel, which leads to a 57 £t. wide floating
boom. The boom, constructed from styrofoam filled 55 gallon drums,
is free to float with river wave action. The boom deflects large

floating debris which would otherwise be trapped on bar racks located

approximately 25 feet behind the boom.- As installed the'boom extends

only approximately 10 inches below the river.

The submerged intake ohahnel is riprapped and extends :
approximately 75 feet from tﬁe boom out into the river. Approximately
50 feet of the channel extends past the shoreline into ‘the river.

The river bottom has been excavated to elevation h77'0” to provide
a 12 foot wide bottom for the channel. Alopg both sides of the channel,
the river bottom is sloped at a rate of 3:1 down to the L7710

elevation.

The intake bay width at the shoreline sbans.apprbximately'
72 feet, From the shoreline to the floating boom the channel is
72 feet wide where it then tapers . to approximately 30 feet at the

bar racks. The inlet area floor elevation at the bar racks is

L7601 Tn,

Calculations by the architect-engineer-indicate.that during
normal make-up periods (approximately 93% average annual station
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operating time), the cooling pond make-up rate will be 30,000 gpm
with one pump operating. River intake wvelocities at the approach
inlet of the canal near the shoreline, have been calculated to
range from 0.4 fps to 0.6 fps, depending on river pool elevation.
The 0.4 fps velocity corresponds to the high river elevation of
483.6' and the 0.6 fps velocity to the low river elevation of
482,1'. At the normal river pool elevation of 452.8', river
intake velocities of approximately 0.5 fps will occur.

' Periods of make-up requiring two pumps have been calculated
at approximately 7% of the station opérating time. With two |
pumps operating make-up rates approaching 60,000 gﬁm will result.
River intake velocities in the vicinity of the shoreline under
these conditions will range from 0.6 fps to 1.0 fps at the.high_
and low river 1evels, respecfively;_ At norﬁal river levels, an

approach velocity of 0.8 fps is expected.

2.2.3 Bar Racks

The river inlet to the screenhouse is screened for large
debris by vertical trash bar racks. The ra¢ks consist'of
5" x 1/2" steel bars spaced to give 2&" opehings. Two sets cf
bar rééks, each approximately 12'6" W x 22'9" H span across the
30 ft. wide inlet area leading to the screenhouse. Details of

the bar racks and cleaning mechanism are presented in Figure 2,3,

2.7
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To clean accumulated debris from the surface of the trash

rack, a traveling trash rake is positioned at the top of the rack.

The rake contains steel teeth which are raised and lowered by a
druﬁ hoist mechanism. The entire unit, called a traveling hoist
car, ﬁoves on tracks located adjacent to and behind the b;r racks.
By moving along the track all areas of the bar rack are accessible
to the trash rake for cleéning. |

Cleaning of the bar racks is provided.by an apron on the hoist
car which allows the rake to travel vertically from the rack tb the
dumping position without premature dumping of trash. A trash chute
then directs the collected debris to a trash cart. The trash cart
is a four wheeled, bottom dumping cart which fits within the frame-

work of the hoist car. All waste dumped into the cart is eventually
disposed of by a local waste disposal service. '

2.2.4 Cooling Pond Make-up Screenhouse

The cooling pond make-up screenhouse shelters two traveling
sébeens, three cboling_pond maké-up pumps and sﬁpport equipment
including motor control switch geer, transformers and valve equip-
mént.' Illustrated in Figureé Z;A"ahd'2;Ewﬁfé“théfpiéﬁwéﬁa“§¢6ti;ﬁ_
views of the screenhouse and the inlet canal. The screenhouse

has been constructed with provisions allowing for the addi- =~~~

tion of a fourth make-up pump.

2.9



RAS A

RN

PN
r

{d..‘--sﬁv‘

vl{%...ﬁ!?-‘- ‘_q

"h’} -
gl 2.
e

et -, X
N
Ay
or,, >

prate

N
N L.

.,
3
s
]
[

Lk I WS+

N - i F‘d \(_-.“.' >

u;{ a—(—, ?
B Ja . z R

iy £ 93
EAE &8 4y

. ML woe T3

St e L uee T2 ) A
rds e s

SR w "\!'ﬁ g_ y daw
=it —tF

ol Petan? € ipefinate)
P oot 4 -etisa
Corenr

sCx.
3 -
o
|

oo trusaaviany |

Gater L0k (Ted
}—5 rrrgiry

$.
S ¥
ol -
i |
1
m
2

3
3’;} ’ :——1815 ? *
e 1Es ) T 5 g
/P—u,.u.y E 5'?791 :
y S R i T
Ut SR 5 (IR
4T e ekl

iz
1_

¥ o
Eae S N =
E . Lead e reat tontes N Heam
- L X 5
) Nl 5l L
r \ TR -2t .
?; K ,_(J“_-\ Wy
o » .
SoreeTy )
Wi )
faaan ) ot te-zen
o o2 ol
v\\\/
| v iedeal gy 19e 24, !
Wel . .
».._e'-".!..@-.z-n' PLANG EL. 476-7"
Q R Y AL oo T~ X XY T TV W T ST LY i
= T
- WL
off WG

’_F_i foarte

LA
d
%
X
-
- |

i b.‘)h\ DA
O3 YAh GUER L TVES

creusr 2,4

"B e

%}
< DIER DETAIL
SECTONAL BLAN, BELOW
LLARTE

RIVAR SCREEN {IQUSE PLAN
T AND SECTIONS

-——._——-...-.‘--g_.__‘



:

ont ’r.»:m‘

RETRINL, I
. i

i _Ap

i a ey

& or L ;s resisan
TS

3 J paw

il

NG cour, 38¥ 0-1174)
¥
T 4
| -
o,
i

i e e
H BT 2 LDCH YY) 7,

s

HE R o I

ks

il

b 00130

] P d_lg’.i«

| et dual_eo )

F ‘u.m’u

5 Uacans

I
Neasrrss
~iice e g

PIER_DETAIL
“SFCTIONAL_PLAN BELGH ;
£\ 880-€0 e
_SECTION K-k _

FIGURE 2.4

KRIVER SCUEEN DROUSE PLAN
T oAND SECTIONS

:
|
|



2.2.5 Traveling Screens

The river screenhouse contains two Beloit-Passavant
center flow traveling screens with 3/8 inch screen openings. The
screens are shown in Figures 2.6 and 2.7. As installed, one screen
serves two of the pond make-up pumps. A second screen serves

the third pump,

The Beloit-Passavant dual flow traveling band screen
operates according to the internal flow system, whereby water
passes through the.screen'from the inside to the outside. With
this principle, the entire submerged screening area is utilized
during the screening process. This resulte in one side of :the
screening medium always exposed to the dirty water side of the
unit and the other side to the sereened:water side. In this’
.manner, the possibility of debris or entrapped organisms net
discharged during a pass through the cleaning shower is eliminated

from carryover into the screened water area.

A design feature of this traveling band screen is the

| application of the seml-circular type screening basket. These
baskets increase the screening area by approkimately 60%

compared to the base area”of the basket frames. :Reteining plates
instailed as part ef the baskef'prevents debris accumulated oh'
the internal screen surface from dropping back into the sereeningr
unit. The retaining plate also assists in dewatering collected-
trash. - |

‘ S 2.12 .
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All screened particles are removed by a spray from the
upper interior of the screen and are collected in a waste trough
located inside the traveling band screen. Debris removal is

performed by a special screen shower header with 19 flat sprey

nozzles discharging water at a.total rate of 38 gpm and pressure of
60 psi.’ "Debris collected is eventually disposed of By a local waste
disposal--service.

Cleaning of the traveling screens is actuated by pressure
differential controls which are used to regulate the speed of
the screen drive unit.. In addition, an adjustable timer is
provided to automatically operate the screen at preset intervals,
if for any reason it has not been previously actuated by level

differential.

~ Significant performance and design data for the traveling
screens are tabulated in Table 2.1.

Table 2.1 - Performance Data fer Beloit-Passavant

'~ Basket width ' - 60" |
Screen Opening Size - 3/8 inch square
Capacity - 90,000 gpm
Intake Velocity at - 2 pumps operating - 0.7 fps
Low Water Depth . 1 pump operating 0 4 fps
Chein Pitch - 20M |

Drive Sprocket Centers - 18'-On
;:Drivé"MO%&%M&”Hdrééﬁbwer 1@ 2.5/5.0 H.P.

Speed of Travel of = = - -14.0-28.0 £t./min.
~ Basket ;
Basket Cleaning - Upper spray system - automatic

pressure differential actuated.’f |

2.15




Calculations by the architect-engineer indicate that at
the normal cooling pond make-up rate of 30,000 gpm (one pump
running) river intake flows at the traveling screens will range
from 0.3 fps to 0.4 fps debending on river pool elevation.
The 0.3 fps velocity corresponds to the high river elevation of
483,6' and the 0.4 fps velocity to the pool low water elevation
of 482.1'. At the normal pool elevation of 482.8', river intake
velocities averaging 0.35 fps are expected at the traveling screens.

It is anticipated that on an average annual basis; make-

up to. the cooling pond will be provided approximately 7% of the

time, by two make—up pumps. River intake flows at the

traveling screens with two pumps running have be calculated to
reange from 0.5 fps (at high river elevation 483.6') to 0.7 fps
(at low river elevation 482.1'). At the_normal pool elevation
of 482.8', river intake flows will average 0.6 fps with two pumps

operating.

:2.2.6 Make-up Pumps

Three cooling pond make-up pumps, located:inside the -
river screenhouse, supply make-up water to the cooling pond from

the Illinois River. The locations of the pump are shown in

Figure 2.4 and 2.5. Manufactured by the Layne & Bowler Division o

Singer Co., the pumps, driven by 3000 H P. Westinghouse Corp..
motors, have a pumping capacity of 30,000 gpm each. The pumps are

2,16



3-stage vertical turbine pumps with an enclosed impeller rotating

at 710 revolutions per minute. Suction and discharge pressures are

approximately 5 psi and 150 psi, respectively. The pumps are capable

of pumping against an elevation head of 189 feet (between_the screen~

house and cooling pond discharge) Discharge from the pumps flow

into 3 - 42 inch diameter pipes which eventually merge into 1 - 60
inch diameter pipe. During operation of these punps, hydraulic
turbulence is expected behind the traveling screens near the

suction zone of the.pump.

2.3 Other River Structures

The cooling pond disCharge'systen"consists;ofione blowdown
structure situated on the Illinois River at river mile 249.36.
The cooling pond blowdown'line has a discharge capacity of 200 cfs.

The line, as shown in Figure 1, originates in the cooler region of

the cooling pond near the intake flume for condenser cooling water.

From this point, the 66-inch diameter blowdown pipe is routed
".under antinterior.dike, under the condenser cooling water discharge

flume and exterior dike, and to the river outfall structure. The

:blowdown pipe is designed for gravity flow. The centerline
elevations of the pipe’ are-694.75 feet MSL at the cooling pond
inlet and 488.25 MSL at the river discharge point. A motor-operated
shutoff valve at both the river and lake ends of the line permits
maintenance and flexibility in cooling pond operation.

2.17



Blowdown from the cooling pond is discharged to the Illinois
River at an annual average rate of 51 1 cfs at 100% capacity for

the two units. Figure 2 8 shows the outfall structure in detail.

The blowdown is discharged through a 20-inch diameter Howell Bunger

Valve into a 660—ft. long stilling basin. From the stilling basin,

the blowdown enters the Illinois River through an open flume having

a bottom width of 10 feet and side slopes of 3:1. The bed elevation
‘of the flume is 481,79 feet. Because the nordal pool elevation of the
Illinois River is 482.8', the blowdown is discharged very hear the

water surface.

2.18
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3.0 GENERAL ECOLOGICAL SETTING

3.1 General Hydrology

Stream flows on the Illinois Waterway have been found to
fluctuate significantly due not only to seasonal effects but to
man's regulatory activities through Lake Michigan diversion and

the lock-and-dam system. For example, on September 20, 1971, flows
in the Dresden Pool dropped from about 17,000 on the preceding day
~to 2400 cfs. | _

The discharge record nearest the LaSalle site on the
I1linois River is at Marseilles, at river mile 246.6, about 3
river miles below the site (Table 3.1). The gaging station at
Marseilles is in the Starved Rock pool, which extends from river
mile 231.0 to 247.0. The flow ahd river stage data at this
locétion,.during a period from Octobér.1919 through September 1971

are as follows:

Surface

(cubic feet per sec.) ?%:Z:f%ﬁggl
Normal 8,000 | 459.00
Average'(Sz years) -~ 10,630 | SE—
Maximum (July 14, 1957) : '93,900 : 478.11

Minimum (October 16, 1943) - 1,460 | -

_'At a given point in time, the fIOW-recdrded‘at this
gaging station very closely represents the flow that'passed'the
proposed LaSalle Station site the day before. There is no gage on

 the Illinois River above the La Salle sifé. However, most of the

rivers which flow into the Illinois River ére'gaged.

3.1



Table 3.1

Discharge Record, Illinois River at Marseilles
for 1971 Water Year(a)

ILLINOIS RIVER RASIN
05541500 IN{nofs River at Narscilles, 111,

LOCATION. --Lat 41°19'40", long 88°43°'20", tn SEYSWY sec.13, T.33 N., R.4 F., 12 Salle County, on right hank 0.4 mile downstream from
dam in Marscillea, 6.9 miles upstream from fox River, and at mile 246.6.

DRAINAGL ARLA.-~7,640 sq mi, approximately.
PERIOD OF RCCORD.--Octoher 1919 to current year.
_GAGE., -<Water-stage recorder. Datum of gage 15 462.91 ft ebove mesn sen level.: October 1919 to January 193§, nonrecording gage at site
" at Morris, 16.6 miles upstream, ot datum 478.5 ft sbove mean sea level. Jamuary 1938 to September 1939, water-stage recorder at
aite 300 ft downatream from site used 1919-35 and at that datum.
AVERACE DISCHARCE.--52 years, 10,630 cfs. .
EXTREMES. --Current year: MHaxfmum diachacge, 27,100 cfs Har. 16 (gage height, 6.14 Fft); minimum daily, 3,050 cfs Jan. 31.
Perfod of rocord: Maximum discharge, 93,900 cfs July 14, 1957 (gnge hetght, 15.20 ft); minjeum daily, 1,460 cfs Oct. 16, 1943.
A stage of 26.2 ft at Morris occurrod in 1831, and a stage of 25.4 ft (ice jam) occurved at present site on .fan. 21, L916.
REMARKS . --Records good except those for winter periods, which are poor. Tigures of daily diacharge fnclude flow throuéh navigation

locke. Flow regulated by powerplants and navigation dam above etation. Since Jan. 17, 1900, flow has included diversion from lake
Hichigsn through Chicago Sanitary and Ship Cansl (see Station No. 05537000). . -

OISCHARGEs IN CUBEC FEET PER SECONDs WATER YEAR OCTOSER 1970 TO SEPTEMBER 1971

0ay ocy NOV DEC JAN FEY MAR APR HAY JUN JUL AUG SEP
1 13+100 - 10.+800 8,300 4,680 b4bh30 164,500 9,130 64500 69250  .4,980 84360 Te910
2 11,100 10+500 8.6890 S»760 S:230 14,300 8,180 S+590 Sy710 S+720 8310 Te9%0
3 9,640 124000 84380 . Ss700 44590 12,400 8,900 belbo %4890 6,850 Ay 100 74810
o 9170 11,000 8,950 " Syl80 64030 11,000 84930 Se320 51660 64490 R,020 84000
S " 94160 115200 6,830 Se170 144500 94630 9+260 64000 4,540 12,200 8,100 8.000
6 94040 12+400 Be4b60 4560 104500 104300 84700 100400 . 64100 84070 Te910 10.100
7 9,550 10s100 60480 44950 9.500 9,950 7.700 8s150 7s160 Tebl0 74690 Beb10
8 8,820 9,960 69550 64590 95000 8,480 8+940 T¢190 S+010 9,870 8,010 : 7,510
9 8+880 tlelo0 69620 51230 9+500 84460 T¢030 TeT40 %4830 A 270 7,890 7+200
10 Tebl0 11900 Tekb0 hy%70 tls100 8,030 T+570 7110 Seslo T+880 8,060  Te700
1 Ty740 114900 11100 44560 Te320 8,050 S1660 To4B0 Ts170 8yA870 - 8,990 AeR00
12 T7+700 11,100 10,900 44090 74750 © 1,710 74020 89490 69980 104700 8,230 54940
13 8.110 104400 94940 54900 64450 © 7,410 64510 . Tr4%90 6e270 114000 84120 S.A20
16 - '16+800 110300 94460 LekS0O 64160 114100 . " S¢5%0 B8e230 60040 114500 A.080 Sea90
15 - 20+500 94390 84940 4s8310 64410 200300 ° 64700 84340 5¢530 95760 7,980 Sebuo
16 17.500 B8s770 90240 . %4060 Se630 26,100 64480  Be210 69210  A,890 9,260 &oh20
17. 15,200 84020 7+080 sy 790 64420 229500 . 64220 - 54670 6,200 - 84660 - 9,800 54250
18 - 13.800 74050 "T+930 4260 94150 19700  S4940 79760 ° * Se870 Te710 ~ . 74540 5,490
19 12+100 74320 7+580 44450 16,100 22+700 6+010 6+510  9.2)0° 64530 7+770 74970
.20 . 12000 10100 8,020 44350 194600 23,500 SeB10 S+830. 64940 69920 T.8690 S«330
21 114500 7+500 84020 Je6R0 204300 22,800 S¢390 b6e610 64070 64570 Tebhn Se690 -
22 94560 7+500 Ts160 44640 - 174700 204100 weT00 Se6e20 - 64290 [ TYYY T.620 Se1S0
2) 9.570 Tello 64740 3,260 184600 17,900 S»190 64790 Te270 6¢330 7,910 S.860
26 92430  SeT40 64120 3740 174300 17,000 Se440 Se4S0 6.010 74850 84030 S+500
. 25 84120 69600 64290 betl0 164500 164300 44990 Se020 7,280 he940 114000 64080
26 7:910 5+810 4s780 49320 194500 12¢000 Se8l0 " S.030 Se760 - 5,800 By910 ‘S¢680
27 71690 Te610 S$+000 bel20 21,300 12,200 64280 64000 49720 74350 9el40 64960
28 12.200 84540 Se210 he0d0 19.700 114600 44810 44750 Se780 © 84550 Q.019 64650
29 104400 84530 Se870 49330 cccsce 104500 Sel40 2,860 S+930 8,070 8:S10 T+770
30 11+700 85,510 Se810 Js780 wmmeve 104200 S$+660 4,880 69400 A,680 B8sl100 S+560
31 11+700 accosa Sel60 30050 wemeea 100100 weew=- le360 esasew 8+120 ByN6o cnnees

TOTAL 3374100 280+760 2339080 1400150 3260270 4364820 199,730 2014520 183,520 2wB,810- 257,790 199.5%0
HEAN 10+870 9,359 74519 4,521 11,650 14,090 6,658 64501 6,117 8,026 8,315 6465
HAX . 200500 124400 11.100 64590 21.300¢ 264100 9.260 124400 94230 124200 114000 10.100
. MIN Tob90 Se740 o780 3,050 4y430 Ts410 4eT40 ey lin 49540 44980 74540 4,620

CAL YR 3970 TOTAL 49269+490 MEAN 11,700 MAX 83,200 MIN 2,800
VIR YR 1971 TOTAL JIv045¢200 MEAN BeJ4)  MAX 264100 MIN 3,050

PLAK DISCHARGE (BASE, 25,000 Q'S).--Mar. 18 (1230) 27,100 cfs (6.14 €t).

O e a—

() gource: U.S. Department of tre Interior, Grologici! Survey, "Water Resources -
pata for 11linois,” 1371, p. WV7, 3.2
- L



The locations of flow gaging stations in the State of
Illinois are shown in Figure 3.1.

The maximum predicted discharge rate at the Marseilles
gaging station for a 100-year flood is 106,222 cubic feet per
second as calculated by the Gumbel method for flood prediction.

- The observed lowest 7-day:flow at Marseilles is 3,110
cubic feet per second. The estimated.zzday.low flow at Marseilles

-
with a 10-year recurrence interval is 3,480 cubic feet per second.

A partr;;~;iow-duration curve of the daily flows below 6,000'cubic
feet per seoond for the Illinois River at Merseilles for the"1961
through 1964 water years is shown in Figure 3.2. The basic &ata
for the partial flow-duration curve are given in Table 3.2, which
shows that the daily flow at Marseilles during 1961 through :
1964 water years exceeded 3,000 cubic feet per second on 98 percent _
of the days and 4,000 cubic feet per second on 87 percent of the days.

At the point where water is withdrawn for the cooling lake,
the Illinois River consists principally oftwaters from the Kankakee
River and the DesPlaines River (approximately 35%.andr65%, respectively).
About 90% of the Des Plaines River flow, or 60% of the total flow
at the withdrawal point, is contributed by the Chicago Sanitary and
Ship Canel, which.is-composed largely of sanitary flows and dilntion
releases, Flow in the Iilinois River is this region ;s heavily'
_regulated by operation of the lock and dam system. These factors,
rather than natural phenomena, 1argely govern the low flow of the
river. _ | :

The seasonal distribution of streamflow of the Illinois
River at Marseilles, Illinois, for water years 1961 through 1964
4s shown in Figure 3.3. :
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Figure 3.2 Partial flow-duration curve for I11inois River at
Marseilles, I11inois, 1961-1964.




Da11y stcharge

Table 3.2

Flow-Duration

I11inois River at Marseilles, 11linois

(cfs)

1
1-

3
]
?
?
y
3
]
]

2,43
2,43
2,60
2,801~
3,001-
3,201-
3,401-
3,601
3,801
4,001~
4,201
4,401-
4,601~
4,801-
5,001-
5,201-
5,401-
5,601-
5 801

Source: U;

0-(minimum)

-2,600
2,800
3,000
3,200
3,400
3,600
-3,800
-4,000
4,200

-4,400
4,600
4,800
5,000
5,200
5,400

5,600 -

5,800

6,000 -

1961-1964 Water Years

Number

of Days

Days Equaled

or Exceeded (%)

100
99.
99,
98.
9.
95,
03,
90.

87,

[0}
w
NNOOAVLWATNONEDBBLONO OV

. Geological Survey, "Surface Water Records

of I1linois," 1961, 1962, 1963, and 1964.
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Figure 3.3 Seasonal distribution of streamflow, I1lifnois River
"~ at Marseilles, 1961-1964 water years.
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Weekly average streamflows during July, August, and
September for 1969, 1970, and 1971 as recorded at Lockport and
Marseilles are shown in Figure 3.4.

3.2 Water Quality

Physical and chemical parameters were sampled in the Illinois
River in 1972 and 1973. See Figure 3.5 for sampling locations.

VWater temperatures in the Illinois River exhibited a
normal seasonal pattern reflecting climatic chahges; The highest
temperature (26.05 C) was recorded ih August 1972 and the lowest
temperature (5.0° C) was observed in January 1973 (see Table 3.3).
Temperature profiles in August 1972 ét the upstream (A) station, and.
in October 1972 and January 1973 at Station 8 did not reveal any
thermal stratification in this section of the Illinois River.

- Dissolved oxygen_concentfatiOns also showed normal seasonal
variations. The lowest dissolved ok&gen value (5.6 mg/liter) was |
recorded at Station B in-August 1972 and the highest (11.3 mg/liter)
was observed at Statioq 8 in Janury:;973 (see Table 3.3). Because
¢xygen solubility in §étef:decrease$.ﬁith increasing water témp-
eratures, the iowest dissolved oxygen concentratibns corresponded
with the highest water temperatures recorded in August 1972. The
percent oxygen saturation in Augusi (68%), howevér,.ihdicated that -
the oxygen in”the Illinois River was_not controlled entifely_by
temperature-solubility'rélationships. The low dissolved oxygen
_concentration_correlated with indicgtors of 6fganic loading. The
highest total organic ¢arbbn, chemiéal oxygen demand,'and relative
biochemical oxygen demand also occurred in August 1972. Oxygen
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TABLE 3.3

WATER QUALITY OF THF ILLINOIS RIVER IN TIFE VICINITY OF THE LSCE

"(All values Expressed as mg/liter Except as Noted and are an Average of Dunlicate Measurements}

AUGUST 30, 1972

OCTOBER 26, 1972

JANUARY 26, 1973

UPSTREAM(A}) DOWNSTREAM(B) STATION 8 STATION 8

Temperatureb
Dissolved Oxygen

(% Saturation)
piib
Total Alkalinity
Specific ConductanceP
Hardness :
Total Dissolved Solids
Total Suspended Solids
Turbidity! )
Total Solids
Calcium
Magnesium
Potassium
Sodium
Chloride
Sulfate
BOD
Cob
TOC
Organic Nitrogen
Ammonia Nitrogen .-
Nitrite Nitrogen

‘Nitrate Nitrogen

Orthophosphate, Soluble
Total Phosphate

Phenols

0il and Grease (hexane.

soluble) ' :

STATION 8 STATION 8

WATER QUALITY STANDAPDS®

SURFACE SURFACE SURFACE_ 3 M, DEPTH  SURFACE 3 M. DEPTH GENERAL  FUBLIC WATEPR SUPPLY
26.0 26.0 12.6 12.6 5.0 5.2 a
6.4{(78) 5.6(68) 10.3(96) 10.2(95) 11.3(88)  11.3(89) 5.0 q
7.7 7.7 8.45 © 8. 8.14 . 6.5-9.0 a
156 155 198 195 176 175 d d
568 . 562 682 685 a d
252 257 307" 308 247 283 a a .
. 444 422 448 442 1000 500
64 72 32 32 a q
66 .63 38 a1 20 20 d d
: 540 542 448 442 d a
60 62 79 70 31 N a q
24.9 24.8 30 30 27 27 q d
5 5 4 4 d d
23.1 23.1 8 9 27 28 4 d
34.5 34.5 32.0 12.5 40,8 41.8 500 250
95 84 90 90 90 90 500 250
6.4 6.1 4.5 . 4.6 3 3 d a
40 40 29,6 29.6 18.7 19.6 q a
22 22 8.0 6.0 11 9.0 q a
1.08 1.16 0.90 0.90 a a
0.44 0.44 €0.03 <0,03 <0.03 <0.03 1.5 q
0.12 0.12 0.076 0.082 0.057 0.061 d 10e
4.7 4.8 .55 4.80 1.70 3.20 4 10e
0.22 0.22 0.31 0.30 0.212 0.212 a d
0.72 0.7 0.51 0.51 0.412 0.412 a d
<0.001 <0.001 0.009 0.008 <0.008 <0.008 0.1 0.001
0o 7.6 3.5 3.8 13.22 4.54 d 0.1
<0.004 <0.004 <0.004 <0.004 0.025 0.01

Cyanide

.

8111inois Pollution Control Board Rules and Regulations, Chaoter 3, Water Pollution, Effective March 29, 1975,

bremperature expressed as °C;

pH expressed as units;

Specific Conductance expressed as wmhos/cm; and

Turbidity expressed as Jackson Turbidity Uaits (JTU).

‘Section 203 General Standards and -Section 204 Public and Food Processing Water Supply.

CThe water temperature at rebrenentatlve locations in the river shall not exceed 15.6* C December, January, and
February or 32.2° C March through November during more than 1% of the hours in the 12-month period ending with any

month. Moreover, at no time shall the.

than 1.7° C.

eNitrite Nltfogen plua Nitrate Nitrogen as N.

: dno lliinols.standarda established for this parameter.

water temperature at these locations exceed the ahove temperatures by wore



profiles taken in conjunction with the temperature profile measure-
ments did not reveal substantial differences in oxygen content as

depth increased.

Total dissolved solids (TDS) of natural waters consist
mainly of carbonates, bicarbonates, chlorides, sulfates, phosphates,
and nitrates of calcium, magnesium, potassium, and sodium, with
traces of iron, manganese, and other substances (McKee and Wolf
1963). Specific conductance, which is the measure of the ion
concentrations in water, is related to the presence of the dissolved
solids in the water. TDS and specific conductance remained fairly
constant between October 1972 and January 1973 (see Table 3.3).

TDS velues in the Illinois River (422 to 448 mg/liter) were well
below the general water quality standard (1000 mg/liter) established
in I1linois and the recommended criterion of 2000 mg/liter for

the safety of fish and aquatic life (McKee and Wolf 1963).

_ Total suspended solids in natural waters are composed of
sand, clay, silt, bacteria, detritus, and algae. Suspended solids
cause water to be turbid, reduce light'penetration and vision of
‘aquatic animals, interfere with feeding, and may be abrasive to
sensitive structures such as the gills of fish (Warren 1971).
.Suspended sollids can come_from agricultural runoff, storm-sewers,
or municipal and industrial wastes. Levels can change rapidly
with wind intensity, rainfall, and river level, Concentnations of
suspended solids in the Iilinois River were reiatively high in
October 1972 (64 mg/liter) but decreased in January 1973 (32.
mg/liter) On . both dates these concentrations exceeded the maximum
level of 25 mg/liter recommended by the National Academy of
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Sciences (1973) for high-level protection of aguatic organisms.

High suspended solids in the Illinois River may be attributed to
the disturbance of the bottom sediments by barge traffic and to

agricultural runoff in the area.

The total organic nitrogen concentrations in the
Illinois River did not vary between October 1972 and January
1973 (see Table 3.3). Ammonia concentrations were only detectable
in the Illinois River on August 30; 1972, and never exceeded the
general water quality standard of 1.5 mg/liter. Nitrate concen-
trations in the Illinois River ranged from 0.057 to 0.12 mg/liter
with the highest levels occurring in August 1972. Nitrate con-
centrations in the Illinois River ranged from 3.20 to 4.8 mg/liter.

Total phosphorus and soluble orthophosphate concentrations
showed little variation during the study period. Total'phosphorﬁs
in the Illinois River ranged from 0.41 to 0.72 mg/liter while
soluble orthophosphate ranged from 0.01 to 0.3l mg/liter. There

are ample background concentrations of materials generally recognized

- as essehtial;plant nutrients; inclﬁding ammonia, nitrite, nitrate,

soluble orthophosphate, and total phosphate in the Illinois River.

High nutrient concentrations in'fhe T1linois River are probably

the result of runoff from the surrounding farmlands and treated

sewage from further upstreanm.

- Concentrations of most trace elements found in the
Illinois River were low and fell below the established Illinois

River standards. At certain times during the year, however, copper,
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iron, manganese, and selenium concentrations exceeded either the
general water quality standard or the public water supply standard
or both (see Table 3.4). The concentrations of copper (0.036
mg/liter), iron (3.6 mg/liter), and manganese (0.1l mg/liter)

were highest in August 1972, but selenium (0.5 mg/liter) reached a

- peak in October 1972. Iron was the only trace métal that waé

consistently high. Characteristically the water'quality values
collected by various investigators indicate marginal water quality.
Other physical and chemical characteristics of the Illinois River

near the station site are listed in Table 3.3

The navigability of the Iiiinois River has encouraged
siting of petroleum—reiated 1ndustry along its shores. This has
led to oil pgllution of the river, due primarily to accidental
spills during transfer operations. Information provided.by the
Illinois District Offife of the U.S. Environmental Protection
Agency indicated that the soluble oil gbntent of the river'néar

. 'Morris is usually less than 10 mg/l. This is less than the

15 mg/l maximum set by the state for restricted-use waters, but

in some cases may be more than the 0.1 mg/l maximum concéntration
allowed for public and_:pdd-processing water sﬁpplies. The _
- U.S. Coast_Guard; Chicago area office, has estimated that presently

about one to two incidents of oil spills (defined as ény visible

oil) occur per year in the Illinois River near Morris.



RN

TABLE 3.4

TRACE METALS IN WATER SAMPLES COLLECTEND FROM THF ILLINOIS RIVER

IN THE VICINiTY OF THE LSCS

(All Values Expressed as mg/liter and ate an Average of Duplicate Measurements)

AUGUST 30, 1972

OCTOBER 26, 1972
STATION 8 S#ATION g

JANUARY 26, 1973
STATION 8 STATION @

WATER QUALITY STANDARD?
éEﬁsﬁE;“%ﬁEETE‘WKTEﬁ‘?ﬁﬁFE?

General Standards and Section 204 Public and Food Processing Water Supply Standards.

b N . . . .
No Illinoigs Standard Established for this Parameter.

c

Exceeds General Water Quality Standard.

4

Exceeds Public Water Supply Standard. -

Illinois Pollution Control Board Rules and Regulations, Cﬁapter 3, Water Pollution; Effective March 20, 1975,

SURFACE SURFACE SURFACE 3M. DEPTH SURFACE 3M. DEPTH

Aluminum 0.2 0.2 0.7 0.8 b b
Antimony _ <0,05 <0,05 0.02 0.01 b b
Arsenic 0.005 0.004 0.003 0.002 0.008 0.004 1.0 0.01
Barium 0.1 0.1 0.1 0.1 0.07 0.1 5.0 1.0
Beryllium - <0.01 <0,01 0.001 0.001 b b
Boron : 0.2 0.2 <0,.2 <0,.2 1.0 b

* Cadmium 0.0034 0.0032 <0,01 <0.01 <0.01 <0.01 0.05 0.01
Chromium, Hexavalent <0.001 <0.001 - - - - 0.05 b
Chromium, Total <0.001 <0.001 <0.02 <0.02 0.01 0.01 1.0 b
Cobalt - . . <0.01 <0.01 0.02 - 0.02 b b
Copper 0.03 0.034¢ 0.01 0.02 <0.01 <0.01 0.02 b
Iron 3.6C ~3,2cd 0.gcd 1.1¢d 1.0d 0.94 1.0 0.3
Lead 0.04 0.048 <0.01 <0.01 <0.01 <0.01 0.1 0.05
Manganese 0.11 0.11d <0.02 . " <0.02 .0.08d . 0.08d 1.0 0.05
Mercury <0.001° ' <0.001€ <0.0002 <0.0002 0.0005 b
Molybdenum - <0.05 <0.05 - L. - - - b b
Nickel ' o <0.05 <0.0 0,0 0.02 1.0 b
Selenium <0.005 <0,005 _0.5d 0. 0.2 0.3d 1.0 0.01
Silver o ‘«0.01¢ <0.01¢ . 0.001 0.001 0.005 b
Strontium. ) 0.2 0.2 0.4 : 0.5 b b
Tin ; <0.05 <0,05 <0.05 <0.05 b b
Zinc 0.031 0.025 © 0.06 0.05 <0.02 <0.02 1.0 b

a

Section 203



3.3 Biota of the Illinois River

Phytoplankton populations in the Illinois River at the
LSCS site were sampled in August 1972 by NALCO and in October 1972
and January 1973 by Limnetics, Inc. Locations sampled included
stations upstream (A) and downstream (B) of the proposed cooling
lake discharge (NALCO; see Figure 3.5) and upstreasm of the site
(Station 3). ' :

Phytoplankton density. (number of organiSms per milliliter)

in the August 1972 samples ranged from 1977 cells/ml upstream of

the proposed cooling lake discharge to 3124 cells/ml downstream,
averaging 2551:cells/ml (see Table 3.5)._-Ihe phytoplankton |
community was dominated by diatoms,'which made up'approximately
90%.of the community. Pennate diatoms (species that are generally
pseudoplanktonic, or not truly planktonic, and are suspended in _..
the plankton by river flow or turbulence) were somewhat more |
numerous than centric diatoms (generally euplanktonic, or true
plankton). During August 1972 dominant diatom species (a dominant
species comprises at least 5% of the total phytoplankton population)'
included the pennates Navicula sp. and Nitzschia sp. and the

centrics Cyclotella sp., Cyclotella meneghiniana var, plana, and

Stephanodiscus sp. Members of the Chlorophyta (green algae),
Cyanophyta (blue-green algae), and Euglenophyta (euglenoids) were
also present in the August 1972 samplesQ

 During October 1972, phytoplankton populations exhibited
typical seasonality and declined to 954 cells/ml (see Table 3.5).
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. TABLE 3.5

PHYTOPLANKTON SAMPLES

ILLINOIS RIVER

DENSITY AND RELATIVE ABUNDANCE OF ALGAL DIVISIONS IN ILLINOIS RIVER

“TOTAL N “ 1977

aR.A. = Relative Abundance

bAverage of non-filamentous and filamentous forms

—AUGUST 30, 1972 ' OCTOBER 26, 1972 - _JANUARY 26, 1973
UPSTREAM (A) - _ DOWNSTREAM (B} . STATION 8 ' - _STATION 8
UNITS/ml R.A.3% UNITS/ml R.A.3% UNITS/ml ° R.A.38% UNITS/ml R.A.98
Bacillariophyta 1761 89.07 2846 91.09 699 73.27 450 43.60
(Diatoms) _ ' o
Chlorophyta 142 7.18 150 4.81 93 9.75 30 2.91
(Green algae) .
Cyanophyta . 59 2.99 105 3.36 23 2.41 439 42.54
(Blue-green algae)b : o
Euglenophyta : 15 0.76 14 0.45 94 9.85 0 0
(Euglenoids) .
Chrysophyta ' 0 o - 4 " 0.13 42 4.40 113 110.95
(Golden~-yellow algae) : _
'Pyrrhophyta b 0 S 0.16 3 0.31 0 0
_ (Dinoflagellates)
100.00 . 3124 - 100.00 954 99.99 1037 100.00




Diatoms were still dominant (73% of the population), and pennate
forms made up the bulk of the population (68%, compared with 5%
for the centrics). The pennates Navicula cryptocephala, Navicula

sp., and Nitzschia palea were important species. Members of the

Chlorophyta and BEuglenophyta increased in October 1972 to about
10% each of the phytoplankton community. One species of each
group was abundant enough to be considered dominént: the green

alga Pyramimonas tetrarhynchus and the euglenoid Trachelomonas

volvocina., Members of the’Cyanophyta (blue-green algae), Chrysophyta
(golden-yellow algae), and Pyrrhophyta (dinoflagellates) were also

present.

Atypicelly, phytoplankton populations incfeésed slightly
in January 1973 to 1032 cells/ml. Diatoms decreased in importance
relative to earlier months and comprised only 44% of the community.
Centric diatoms made up two-thirds of the.diatom population. Thé

filamentous blue-green alga Oscillatoria limnetica comprised 41%

of the phytoplankton community end was by far the most dominant
member of the phytopianktbn. The dominance of Q. limnetica is not -
accountable from the data available since blue-green algae

generally are dominant only during the warmest parts of the year.,

' Green algae and golden-brown algae were also present, but not abundant.

Many of the dominant genera and species found in the
Illinois River near the LSCS site are indicators of eutrophic

conditions. Nitzschia and Navicula rank Sixth and*Seventh on

Palmer's (1962) list of the 60 most population—tolerént genera,

and Cyclotella meneghiniana is listed in Palmer (1969) as one of
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the 20 most pollution-tolerant species. The genus Stephanodiscus

is also associated with eutrophic conditions, as are the large

number of non-filamentous green algae species (Hutchinson 1967).

Zooplankton samples were taken from the Illinois River
in October 1972 and January 1973. Sampling locations are shown
in Figure 3.5. Zooplankton populations in the Illinois River were
relatively low during October 1972, totaling only 0.25 organisms per
liter. Almost 90% of the zooplankton.population were copepods, with
Diaptomus oregonensis comprising 64% (0.161 organisns per liter)

of the total community and immature copepods contributing 25%

(see Table 3.6). Three cladocerans and one rotifer species made
up the remainder of the zooplankton community, but none was very
abundant. Species diversity (H') was 0. 2796. Species diversity is
a measure of both the number of species- (richness) and the number
of individuals per species (equitability or evenness)r Maximum

~ diversity would occur if individuals were divided equally emong

all species. ” S |

Zooplankton populations increased greatly in January 1973
to &4, l'organisms per liter. Most of this increase was due to :

rotifers, especially Bdelloidea, Polyarthra, and Szgchaeta, which

had relative abundances of 29%,-14%, and 19%, respectively.
Copepods and cladocerans showed.slight.pOpulation increases.
Species diversity increased to 0.8582. Zooplankton population
levels and species diversity generally decline during the winter
(Hynes 1970). The Janaary increase cannot be expiained'by the

- data available. | o '
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200PLANKTON POPULATION DENSITY AND RELATIVE ABUNDANCE

6

IN THE ILLINOIS RIVER

ILLINOIS RIVER

SPECIES (Station 8)
OCTOBER 26, 1972 JANUARY 26, 1073
. R.A.D r.a.P
Units/l2 (%) Units/1a (%)
COPEPODA
Cyclops bicuspidatus thomasi 0.092 2.2
Diaptomus ashlandi 0.013 0.3
D. oregonensis 0.161 64.4
D. 8 cilis
D siciloldes
. Copepodids 0.106 2.6
Immature copepods 0.062 24.8 0.476 11.
TOTAL 0.223 89.2 0.687 16.6
CLADOCERA
Bosmina longirostris 0.009 3.8 0.185 4.5
Bosmina sp. (immature) 0.013 0.3
Ceriodaphnia guadrangula 0.009 . 3.6 -
Chydorus sphaericus 0.003 1.2 .
Daphnia galenta mendotae 0.079 1.9
D. parvula - ) 0.013 0.3
DagEnIa sp. (immature) 0.013 0.3
TOTA% . : 0.021 8.4 0.303 7.3
ROTIFERA ‘
Asplanchna priodonta 0.006 2.4 0.026 0.6
5. Bdelloidea sp. , . 1.215 29.3
Brachionus calyciflorus : 0,132 3.2
N Filinia longisetae : 0.013 0.3
Kellicottia bostoniensis 0.013 0.3
. K. longispina ‘ 0.145 3.5
Keratella cochlearis . 0,092 2.2
K, guadrata ' 0.092 2.2
Notholca sp. T ' = 0.079 1.9
Polyarthra spp. : 0.581 14.0
§zncEaetn spp. - ' ) 0.766 18.5
POTAL 0,006 2.4 3.154  76.1
TOTAL ZOOPLANKTON ©0.250  100.0 . 4.144  100.0

2Mean of duplicate surface and duplicate 3 meter samples.
br.A. = Relative abundance.

cColumn does not add up exactly due to rou@dihg;
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Periphyton samples were collected in the Illinois River
from natural substrates on August 30, 1972 (NALCO l97h) and from
artificial substrates on January 26, 1973 (Limnetics 1973).
Sampling locations are shown in Figure 3.5. During the August
1972 survey, 30 species representing 13 genera 6f diatoms
(Bacillariophyta) comprised approximately 75% of the periphyton
community at the upstream sampling location (see Table 3.7).
Almost all the diatoms identified were pennaté'forms. This was
expected since periphytic diatoms are predominantly pennate |
(Hynes 1970). Dominant diatoms, those species with a relative
abundance greater than 5%, were Navicula atomus (6.1%),"5;

cryptocephala (6.7%), Nitzschia amphibia (6.1%), N. fonticola
(8.3%), and N. frustulum var. perpusilla (8.3%) (see Table 3.7).

Green algae'(Chlorophyta) and blue-green algae (Cyanophyta)

'were'also present in the samples. Stigeoblonium sp. (6.7%) was

the only representative of the green algae, while four blue-green
algae species, comprising 18.9% of the total'éommunity, were
identified. Anacystis montana (7. 2%) and Lxggbxa sp. (5. 0%) were

B the dominant blue—green algae.

Diatoms also dominated the periphyton community at the
downstream sampling area in August 1972, comprising 94% of the'
community. Seventy-three species belonging to 17 diatom generé,_
mostly pennate, were found. The green algae (0.3%) were represented

by one species and the blue-green algae (5.9%) by two species.
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RELATIVE ABUNDANCE OF PERIPHYTIC ALGAL TAXA

IN THF ILLINNIS RIVER

AUGUST 30, 1972 JANUARY 26, 1973

UPSTREAM (A) DOWNSTREAM (B) Station 1 Station 7
RELATIVE RELATIVE a RELATIVE b RELATIVE b
TAXON ABUNDANCE (V)2 ABUNDANCE (3) ABUNDANCE (%) ABUNDANCE (%)

BACILLARIOPHYTA (DIATOMS)
Achnathes exigua
A. lanceolata
A. minutissima

Amphora ovalls

AT ovalis v. pediculus
A. perpusilla
Cocconels diminuta

c. culus

c. E%acentufa

Cymbella prostraca

C. ventricosa

Diatoma anceps 2.2

D. tenue v. elongatum
b. vulgare

Epithemia sp.
Fragilaria crotonesis
F. intermedia .
F. pi

F

. pinnata 1.7
. vaucheriae

F. spp. 1.1

Gomphonema acuminatum v,
trigonocephala

G. angustatum

G. emicum

anceolata v. insignis

scalproides
. spenceril :

inderana
rapulata
slan
M. varians 0.6
Naviculs accomoda
N. atomus : 6.1
1.7
6.7
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Neidium dubium

Nitzschiz amphibia
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N. icylata

ausii

ssipata

N. 1iformis : 1.1
N. Tonticola 8.3
. frustulum v. perpusilla 8.3

N. hungarica
. incrustans
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8Collected from natural substrates. _
bCollected from artificial sulstrate samplers.




AUGUST 30, 1972 JANUARY 26, 1973

UPSTREAM {A) DOWNSTREAM (B) Station ) Station 7
RELATIVE RELATIVE a RELATIVE b RELATIVE
TAXON ABUNDANCE (\)a ABUNDANCE (V) ABUNDANCE (%) ABUNDANCE (%)

linearis 0.96

alea 6.71
Earaaoxa .

parvula
recta

trle ionella
. Spp

Opephora martyi
Pinnularia sp.
Rhoico enia curvata
Surirella angustata
S. ovalis
g. ovata

nedra acus
§. ulna - 0.6
ulna v. oxyrhychus
ellaria flocculoga 0.6

.

ZIZIZIZIZIZ|Z

3.92 2.88

N -
..
0 -

7.84
3.92 1.25

OWWRh AW N Wwwo

1.96

HNOF WN O O

Py
3

Diatom Relative

Abundance 74.7 93.8 100.0 92.33
Number of Diatom

Taxa 30 : 73 11 14

CHLOROPHYTA (GREEN ALGAE)
Stigeoclonium sp. 6.7 0.3

Green Algae Relative

Abundance 6.7 0.3 0 (-]
Number of Green Algae

Taxa 1 1 : 0 0

CYANOPHYTA (BLUE-GREEN ALGAE)
Anacystis montana o 7
lfxng:y_g -aeruginea-caerulea 3
Lyn a sp. : S
Osci atoria limosa
Phormidium tenue 2

B. retzii 4.9

i B FY

Blue-green Algae

Relative Abundance 18.9 5.9 0 7.67
Number of Blue-green

Algae Taxa 4 2 1] [ |

'rotai Relative .
Abundance 100.3 100.0 100.0 100.0
Total Algae Taxa 35 - 76 ] 11 15

4Collected from natural substrates.
Bcollected from artificial substrate samplers.



The community was highly diverse since no species dominated the
samples. Differences in periphyton community structure between
upstream and downstream stations may have been due to a variety
of factors, including the age of the community, substrate type,
current velocity, water quality, and light penetration.

Periphyton samples of January 26, 1973, were taken from
artificial periphyton samplers placed in the river on October 26, _
1972. Only diatoms were present at Station 1 and all 11 species

| were pennate forms. Navicula radiosa was the most dominant species,

‘comprising over 43% of the community. Other dominant species

were Fragilaria vaucheriae (7.8%), Navicula cryptocephala (17.65%),

N. tripunctata (5.88%), and Rhoicosphenia curvata (7.84%).

Diatoms (14 pennate species representing 5 genéra) also
dominated the periphyton community at Station'7 in January 1973,

- comprising 92% of the population. Navicula radiosa was again

dominant, but exhibited a reduced relative abundance, 20.14%,

‘compared with Station 1 (see Table 3.7). Other dominant diatoms
" included N. crypgocephala (15.34%), N. Tripunctata (10.54%),

Nitzschia dissipata (16 3%), and N. gale . The blue-green algae

were represented by one species, Oscillatbria-limbéa (7.67%).

Periphyton samples from both'sampling station in August
1972 and January 1973 were dominated by pennate diatoms chiefly
belonging to the genera Navicula and Nitzschia. Green algae and

blue-green algae were often present but were rarely dominant.

‘August 1972 samples were characterized by relativély large numbers
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of sub-dominant species, forming a diverse periphyton community.
In contrast, January 1973 samples were dominated by a few species.
This difference in composition and diversity is probably due more
to the type of sampling than the season. Differences between
stations on the same sampling date are probably due to a variety
of factors, including substrate differences between the natural
substrates (August 1972 only) and differences such as current
velocity, light intensity, and water quality. Natural substrates
may support different periphyton species and abundance than
artificial substrates (Battelle 1975).

Table 3.8llisté.the'abﬁﬁ&énée'of benthos collected in
August 1972 from twé ldcationslin the Illinois Rivér (see Figure
3.5). Pollutionftoleraﬁt tubifidids were the most common organisms.
An average of'four organisms per sample is very small. The paucity
of benthos from these river 1océtions is probably dué to the
sandy substrate noted there (NALCO 1974). Sandy substrate is.
generally rated poor habitat for benthic organisms.

A total of 143 organisms representing 15 genera were
collected from 12 locations (seé'Figure_B.S) on the Illinois River
in October 1972; Four generé of Oligochaeta comprised nearly |
54% of the total (see Table 3.9). Six genera of dipterans (flies)
were collected, mostly from'LocatibﬁiiO;" Other genera representing
mayflies, snails, qlams,-stdnefiiéé;'and f;afﬁorﬁs were also
collected. The ephemeropteran, Stenonéma;sp., cqﬁprised 15%

of the total number of organisms cqliected during October 1972.
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TABLE 3.8

NUMBERS OF BENTHIC ORGANISMS COLLECTED FROM THE

ILLINOIS RIVER, AUGUST 30, 1972

UPSTREAM _
(STATION A) REPLICATES
TAXA A B [ MEAN RANGE
Total Benthos - 4 3 3 3.3 3-4
Tubificidae | |
Immature, without capilliform chaetae 1 1l 1
Immature, with capilliform chaetae 0 1 1
Limnodrilus hoffmeisteri ' 1 0 0
L. cervix 1 0 0
L. udekemianus 1 1 0
Nematoda 0 0 1
DOWNSTREAM
' S (STATION B) REPLICATES
_ TAXA ' A B c - MEAN RANGE
Total Benthos _ 8 2 5 5 2-8
Tubificidae | |
Imnmature, without capilliform chaetae 1 -1 4
Immature, with capilliform chaetae 1l 0 0
Limnodrilus cervix 0 1 1l
L. udekemianus 2 0 0
Chironomnidae
Dicrotendipes 3 0 0
Orthocladius 1 0 0




Ll

les

TAXA

DIPTERA {Flies)
Atherix variegata
Cr1cotogus sp.

Cryptochironomus sp.

Glyptotendipes sp.
Pentaneura sp.

‘ Polxgedllum sp.

. NUMBERS OF BENTHIC ORGANISMS COLLECTED FROM

12 ‘STATIONS ON THE ILLINOIS RIVER ON OCTOBER 25, 1972

EPHEMEROPTERA (Mayflies)

Stenonema sp.

GASTROPODA - (snails)
Ferrissia sp.

OLIGOCHAETA (segmented worms)

Aulodrilus spp.
Limnodrilus sp.
Peloscolex spp.:

leodrllus sp.

PELECYPODS (clams)

Sphaerium sp.

PLECOPTERA (Stoneflies)

Isoperla sp.

TURBELLARIA (Flatworms)

Dugesia sp.

STATION
123 4 56 7 8B 9 10 11 12
2
1 1
2 1
2
2
9 10 2 .1
5 6 2 2
5 11 - 2 9 6 12
4 1 3 2 4
5 3 3 3
1 3
7
1
< S 2
TOTAL J O 17 20 1 20 11 0 13 16 0 30

TOTAL

NN WNN

ot

&
W v

RELATIVE
ABUNDANCE
(%)

1.40

.70
1.40
2.10
1.40
1.40

15.38
10.49

31.47
9.79
9.79
2.80

4.90




Locations void of organisms during October 1972 included 2, 8,

and 11. Location 12 provided more organisms, primarily Oligochaetes,

than any other station.

In January 1973, a total of 658 organisms representing 20 |
genera were collected from the Illinois River stations. Four
genera and immature QOligochaeta comprised 91% of the total
population density (see Table 3.10). Ten dipteran genera were
collected, mostly from Location 3. Other genera of mayflies, beetles,
snéils, caddisflies, and flatworms were collected in leséer
numbers. Locations 2; 5, 6, and 11 were void of organisms in
January 1973. More benthic organisms, primarily Aulodrilus spp.,
were collected from Station 3 than from any other station,.

Location 12 also had_large numbers of Oligochaetes (see Table 3.10),

The benthic organisms in the Illinois River study area
were generally confined to'the'shallow bank_areﬁs.- Few if any
were found in the deeper mid-water channel. Dufing both surveys,
a total of only four organisms was found'in'the mid-channel, one
in October 1972 and three in January 1973. The lack of benthos |
in the mid-channel may have been due to redﬁcéd periﬁhyion popula;
tions at the deeper ﬁid—channel Stations, water current, pdor
substrate, or scouringIOf the bottom frbm barge traffic. Large
numbers of Oligochaeta caught at Stations 3 and.12 account for

the increased numbers of organisms found along the north bank

during the January survey.

Oligochéetes, the most numerous benthic species found

in the river during both surveys, were followed in abundance by
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- TABLE 3.10

NUMBERS OF BENTHIC ORGANISMS COLLECTED FROM 12

STATIONS ON THE ILLINOIS RIVER ON JANUARY 24, 1973:

TAXA

STATION 1

COLEOPTERA (Beetles).
Stenelmis sp.

DIPTERA (Flies)
Atherix variegata
Cricitopus spp. ' ,
Cryptochironomus spp.
Diplocladius sp.
Orthocladius spp.
Pentaneuri sp.
Polypedilum sp.
Psectocladius sp.
Unident. Orthocladiinae I
Unident. Orthocladiinae I

EPHEMEROPTERA (Mayflies)

Stenonema sp. -

GASTROPODA (Snails)
Ferrissia sp.

I

OLIGOCHAETA (segmented worms)

Aulodrilus spp.
Ilyodrilus spp.
Limnodrilus spp.
Potamothrix sp.
Immature w/o capilliform

TRICHOPTERA (Caddisflies)
Hydropsyche sp.

TURBELLARIA (Flatworm)
Dugesia sp.

17

chaeta 5

TOTAL 29

- .
- HNEHMBO®

299

35

1

1

1

1
1
2
9
2

1

20 0 15

8 9
1
2
2
2
2
1
1 2
2
1
ERNE]

RELATIVE
ABUNDANCE

10 11 12 TOTAL (2)
1 0.15
8 1.22
1 8 1.22
3 0.46
1 0.15
1 0.15
7 1.06
12 1.82
1 0.15
: 1 0.15
1 3 0.46
1 5 0.76
4 0.61
27 333 50.67
3 0.46
144 173 26.23
-2 0.30
46 88 13.37
1 1 2.15
1 3 0.46

4 0 218 658




chironomids. These findings compare well with the data presented
in Mills et. al. (1966). Oligochaetes are common in mud and
debris of streams, lakes, ponds, and stagnant pools. They feed
on bottom mud, detritus, and algae. Aulodrilus spp. and
Limnodrilus spp., the two most commonly found oligochaetes, were

located mainly at the stations where mud and silt comprised a
large portion of the substrate.

Chironomids br midges (Diptera) occur in all freshwater
aquatic environments. They can vary in numbers from solitary
organisms to over 50,000 individuals per square meter (Pennak 1953).
Midge larvae are one of the most impbrfant fbod items for both
young and adult fishes. Starrett and Paloumpis (unpublished)
have found that midge larvae were more abundant in fish stomachs
“than in their benthic collections (Mills et al. 1966).

Mills et al. have described the general biological
characteristics of the Illinois River in 1966 and noted the decline
-of diversity in.benthic.organisms compéfed.tb earlier_reports.
Populations in 1965 were_predominantly_tubificid worms. Below
Beardstown (ih the Alton Pool) mayfly nymphs (Hexagenia) and
fingernail clams (Sphaériidée) were noted,.but here also tubificid
worms were_abundant;. A once-floufishing population of 38 kihds
of mussels reported in the upper Illinois River f:cm_1870 to 1900
has been.virtually eliminatéd by pollution. Dredging of the'
channel to maintain navigability for barge traffic, and high
turbidity contribute to prevent establishment of a more stable
~ benthic coﬁmunity. ' ' '
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4.0 FISHERY INFORMATION

4.1 Historical Changes in the Fish Populations of thes Illinosis River

Historical ac-ounts indicate that, prior to 1871, the
Illinois River was highly oroductive of fish especially in the
middle and lower sections of the river below Hennepin (river mile
208). These sections were and still are the most productive
because, below Hennepin,.the Illinoils River follows a large valley
within which it has developed lateral levee lakes, side channels,
backwaters, and marshes which provide excellent habitat for fish.

In 1871, the flow of the_Chicago River was reversed in
order to conduct sanitary wastes from the city of Chicago away
from Lake Michigan, which served as the drinking water supply for
the city. The polluted waters of the Cﬁicago River were directed
through the Illinois-Michigan Canal, which was completed in 1848,
into the Des Plaines River and utimately into the Illinois. The
effect of the polluted water on the fishes of the Kankakee and
Illinols Rivers was dramatic, causing lafge and extensive fish
kills /Nelson 1878).

The carp, Cyprinus carpio, was introducad into the

I1linois River in 1885, from an Eufopean stock which had been
brought into the United Sfates a few years earlier. The carp
population increased extremely rapidly. From 1894 to 1897, the
yleld of native fishes dropped 22.2 percent, attesting to the
impértance.of carp (Forbes and Riéhardsbn 1919) By 1898, the
carp éatch exceeded the value of éil{pther commercial fish from

the Illinois River (Thompsén 1928).
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In 1900 th: Sanitary and 3Wip Canal wae open=d at
Chicagn, connenting the Des Plainns and TXlinais Rivarz writh

Iake FMichigan. The rannl was used to flush municipa™ and indus-

trial wastes into the T11inojzs Rivar syatem. The quantity and
quality of this diveartsd water had a larp-e impaect ~n th» T1lin~is
Rivar. "Mnra was an averase rise in water lavels at Hoavann ~F
7.3 feat, and during th= normal 1nw flov porind belsraen ﬁﬁnn
and "eptewhar the rise wasz 2,6 feet ‘Torhes and 2ichardcon 1010)Y,
Anoa rosult the trae lip= along the rivar raetreated le=ving z-n2c
of dead trees horderine the river. 7592 last »f thoon fraec aal-
lapsed in the 1040's.

| Initiajlv tha diversion had Hn= hon2Tizial =2€f0a~t hy
increasing the surfac~ ar~sa »f watar inllnk?J ~an1 hn:kwa£=rﬁ
which apparantly improvad the firhery. After ﬁnpva?imﬂtﬁ3v 15300,
howaver, a5 the palinti-n 1aad increannid, vfiti@al]v_]ﬁw disslvad
ovygen levnls occupni~d farther and farther downstraoam with
detrimentn] effects on food organisme and fish (Rizhardaon ]Q?l).

fipnothar mafor impa:t on the T]linﬁis Hivar'ﬁas the
lzveeing and draining Df.hattom]nnd af?as, ﬁrimari]v in th® perind
1903-1925. The raduntion in backwuater ar-as and hottamﬂnhd Talkae
rasulted in a r=duction of.wildlifa and fish habifat. N
Tn th=a 1930's high navigation dams =ern> cnhétru&#od’aﬁ

Dresdeh, Hnrseil}ds,'ﬂtafv§d Roﬁk and'ln “rangn.  The nnv{aatiﬁn

dams tamporarily incresas2 dissalvad oxvgen l=avals as the wator

nasses avaer and throusgh thae dams " Millr, Starratt and " 1rarcse

[

95A). Starr~tt 1971) indizated that the reduction ~f water

divarsion from Iak~ Michigan “4n 1038 ths T © Cupreme “ourt
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limited the amount of water that could be diverted from lLake

Michigan to a yearly average of 42.48 m3/sec.) coupled with the

higher dams on the river have resulted in a decrease of average

......

C?@ current velocity. Pools behind navigation dams on the upper

river have filled with oxygen demanding sediment (Butts 197h).

Starrett (1971) felt that the increase in sluggishness
of the river and the increased planting of row drops in the
Illinois basin have made siltation in the last 30 y=ars an impor-
tant factor adversely affecting the survival of mussels and other
organisms in the Illinois River and its bottomlénd lakss. So it
physically removes habitat by filling in aréas.

The increased barge traffic (Sﬁarrett 1972) associ-
ated with the improved navigation éhannel incfeases the turbid-

ity of the river. The turbulence produced in mid channel, as

well as the washing action along shbre,'resuspeﬁds sediment, there-
by increasing the turbidity. The washing action along ﬁhe shore may
have a detrimenfal effect on beﬁthic organisme and fishes that

make nests in shallow water, such as sunfishes. Sparks and

Starrett (l975) 1ndicate.thaf turbidity leVels in bottomland -
_lékes.and backwaters.élong the Illinois River are within the
rangés'that reduce fish production. Bﬁck (1956) found_that the
decline in production in turbid ponds resulted from a decline in
both reprodﬁction and growth.

‘Starrett (1972) reported that during the past 100

years, 121 species of fish have been collected from the Illinois

River and its many bottomland lakes. Between 1957 and 1970,

101 species are knowh to have been collected from these wateré,

and 20 specles are presumad to have been eliminated from 1908 to
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1970. One exotic species, the goldfish (Carassius auratus), was

not present in the Illinois River prior to 1908 (Lopinot 1968).
In 1894, the total commercial catch in the Illinois River was
less than 6 million pounds; the total catch in 1908 was about

24 million pounds (Mills, Starrett and Belrose 1966). The over-
stimulated commercial fishing industry and the detrimental
aspects of carp behavior placed stress on the native fish popu-
latlons. Increased industfial and municipal pollution, drainage
of many bottomland lakes, increased sedimentation and increased
turbidity also contributed to the decline of the native fishery.
Although catfish seem to benefit from turbid waters

because it provides protection from predators mosf game species
are detrimentally affected by these conditions. Sunfishés prefer

to construqt nests on firm substrates rather than mud. Their

eggs and fry are probably more susceptible to smothering by sed-
iment than those of catfish and rough fish. The diséppearance

of yellow perch from the Illinols River and its bottomland lakes
is probabiy also associated with thé disappéérance of the plant
beds and cleah sandy or'psbbly bottoms the perchluse for spawning.
_ In 1964, carp wag.the only_species that océurred
abundantly'thrdughout theiriver (Mills'et al 1966). Despite its
r2lative tolerance for-pollution,.carp.in the Illinois River,

particularly upstream of Beardstown, exhib;t 1ength-depth'ratios

greater than three, malformed heads and.gill cdvers and fin rot (Mills

et al 1966). Disappearance of fingernail clams and low dissolved

oxygen are the factors.suggested (Mills et al 1965) to explain

the small size of carp in the middle and upper Illinois River. -
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The once abundant growth of aquatic plants along the Illindis
b River and its lakes has all but disappeared (Illinois Water Sur-
vey 1972). Increased turbidity and rising water levels combined
with unknown factors have contributed to the eradication of this

vegetation, which is important as food for certain waterfowl
and as a habitat for fish.

Forbes and Richardson (1913) reported the status of the
entire Illinois River fishery for 1911 and 1912. No fish were
present at the Des Plaines River mouth. In the Morris-to-Marseilles
section, a few fish were presént in the vicinity of tributary
stream mouths during cooler seasons;_however, in summer, all fisn
appeared to move up tributaries. Below the Maréeilles Dam, in
the Peoria pool, small populations of carp, bullhead,_and shiners

‘were found. Gizzard shad, redhorse, carp, bullhead, and bass

were collected slightly downstream in the Ottawa-sﬁarved Rock area.
Food organisms, such és mussels and macrocrustaceans, were also
found. The diversity of fish food organisms increased downstream
~to Spring Valley. Moving fa:ther downstream in the Peoris poal,
from Hennepin to Henry, suckers, crappie, warﬁouth, and bluegill
wére collécted, but.largé catfish and buffalo were lower.in |
numbers than'upstream. | e _ _

| Low flows from 1962 to 1964 and cbhsedﬁeﬁt'low o#ygen
levels and reduced ailutiop of toxic wastes, apparently are

responsible for the decline during the same'peribd'of game species

such largemouth bass; crapples, and bluegill. Catches of these

species showed recoveries following the high-water period 1971-

- 1973. ' In .14 years of electrofishing, covering the period 1959-
1974, the largest numbers of the following species were obtained
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in 1974, following the high-water period; black crappie, white

crappiz, flathead catfish, white bass, bluegill, bigmouth buffals
and black buffalo (Sparks and Starrett 1975). High water increases

the space available for spawning activities of fish that build
nests in shallow waters and the amount of protected habitat
avallable for Juvenile fish, in shallow, flooded areas and around
brush and tree stumps. Higﬁer oxygen levels have occurr2d in the
Il1linois River in association with high flows, with beneficial
effeétS'on fish and fish food organisms.

In October'1976, the President of the United States
signed a blll which will allow a greater diversion of water from
Lak= Michigan to the Illinois River waterway for a five year

period. The exact amount of diversion the Illinois River will

recelve and the biological effects has not yet been determined.

L.,2 Commercial Fishing

" The commerzial and sport fisheries in the Illinois
River have generally declined from levels around the turﬁ of_the
century (Sparks and Starrett 1975). The decline ié attributable
to a 1055 of habitat and increasing pollution. Habitat was lost
dge to leveeing and draiﬂing 6f bottomland.areas.in the period
1903-1926 and due to Sedimentation in the reﬁainihg areas. Sedi-_
mantation has resulted in undesirable habitat modification, as
Qell as habitat reduction.

In spite of the impfovement in the electrofishing

catch in 1973 and 1974, apparently due to high water levels in
1971-1973, the commercial catch of fish iIn the Illinois River

continued its historiz decline in the.1970's. Depending on
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whether the Illinois Department of Conservation figures or the

National Marine Fisheries Service statistics are used, the catch

fell under 1 million pounds in 1971 or 1972 (Sparks and Starrett

1975) and has remained below 1 million pounds through 1975
(Table 4.1).

Since 1950, carp, buffalo and catfish have comprised
the majority of the commercial fish catch from the Illinois
Waterway (Sparks and Starrett 1975). Carp and buffalo species
accounted for 82.9% of the commercial catch for the four year
period, 1972 through 1975 (87.4, 82.5, 82.4 and 79.2 respectively)
while catfish species compérison 10.2% of the catch during the
same period (8.3, 11.3, 9.4 and 11.6 respectively). Carp and
buffalo are rough fish with the majority of the-éatch being used

in pet food and fertilizer production. The only game fish com=-

mercial fishermen seem to be actively seekihg is catfish.

The number of coﬁmercial fishermen utilizing the
Illinois River has decreésed in the last twenty-five yeérs (Table
4.2 ). In 1950 there wers 106 full-time fishermen and 159 part-
time fishermen while in 1975 thare was only 1 fulleﬁime'fisherman
and 34 part-tims fishermen. | ' | |
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Table 4.1 -~ Reported catch in pounds of fish taken from Illinois
River by Illinols commercial fishérmen in 1972-1975,
as reported by the Illinois Department of Conservation

Il1l1inolils River

(a) Mooneye also includes Goldeye

(b) Grass Carp not included

4.8

Kind of Fish 1972 1973 1974 1975
Carp 310,780 212,953 263,164 214,196
Buffalo 260,312 117,828 207,764 161,149
Drum 16,910 7,239 4,929 13,601
Catfish 54,261 45,429 53,675 54,972
Bullheads 6,620 15,113 25,036 14,358
Sturgeon - 100 - 20
Paddlefish 3,123 807 16,365 3,438
White Carp 600 600 190 .5,550
Suckers - - 200 - 1,020
Gars - - - 3,240
Bowfin 600 500 - 12,100
Mooneye (a) - L2 - 100
Eel -- - 35 6

~ Crappies —~— - -- i
Y. Perch - ST - ——
Grass Carp (b) (bj' (b)._ 135
TOTAL 653,206 'uOb,771 571,158



Table 4.2

Reported number of full-time and part-time commercilal
fishermen actively engaged in Illinols River fishing
from 1950 to 1975. (Only those fishermen were included
in this or following tables who had purchased tags or
licenses for five or more nets.)

‘Type of o U
‘Fisherman 1950 1960 1970 1971 1972 1973 1974 1975
Full-time 10_6. 69 22 9 13 13 15 1
Part-time 169 73. L6 4z b2 56 38 34
TOTAL 275 142 68 56 55 69 53 35

—— Oy —— s — m—
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Seining

4.3 Introduction - Methods and Materials of the Preoperational
Monitoring Program

The fisheries field and analytical procedures described
herewith is part of a five year construction phase aquatic monitor-
ing program that began in 1974. Sampling techniques include
electrofishing and seining in the Illinois River with collections
being conducted on a quarterly basis during February, May, August
and November.

Electroshocking

Electroshocking is conducted in the Illinois River at
Locations 1 and 2 (Figure 4.1). Samples are collected on four
consecutive days at each location. The electroshocking device
used is a boat-mounted boom shocker powered by a 230 volt, A.C.,
three phase generator. Sampling is conducted each day for 10 to
20 minutes at two trensects, each approximately 600 feet in length
and parallel to the shoreline. Surface water temperatures are -

recorded at each location on each sampling day.

Seining is conducted during all four sampling periods at
Locations 1 and 2 (Figure- 4 1) on four consecutive days during

each sampling period. A seine 50 ft. in length and 6 ft. in depth
with a 0.25 inch mesh is employed in making two or three hauls at

each river location.

4,3,1 Data Collection |
All fish collected by electroshocking are identified to
species, and individual lengths (mm) and weights (g) are recorded
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Figure 4.1 Sampling Locations for Fish in the Illinois River
near LaSalle County Station.

4,11



in the field. Fish obtained by seining at river locations are
preserved in formalin, labeled and returned to the laboratory for
analysis. A maximum of ten fish of selected species collected on
each day by electroshocking and by seining at river lLocations 1
and 2, are examined for determination of sex, and the stomachs
are excised and preserved for food habit analysis. Gross exam-
ination of all fish is made in the field for incidence of extermal
disease, parasitism and physical ébnormalities.

4,3.2 Data Analysis and Interpretation

Data obtained from electroshocking is reduced to catch-
per-unit—of—effort_(CPE)-for each species. The Student's ngw '
test (Steel end Torrie 1960) and a 3 x 2 (season x sampling loca-
tion) factorial analysis of variance (Steel and Torrie 1960) is
used to inwestigate the H of no aignificant difference in the

_CPE between Locations 1 and 2. Interaction of season with loca-

tion is also investigated with the factorial analysis. Prior to

‘these statistics, the data are log, transformed to stabilize the

variances. S¢heffe's multiple comparison procedure is used to

detect specific difrerencss following analysis_of variande.

The Chi-sqnare test (uniformly most powerful unbiased

- test) (Siegel 1956) is applied to the electroshocking and seining

data to test for significant differences in the catches of each
species obtained between Locations 1 and 2 during each sampling
period. The same test is app;ied to electroshocking and seining
data to test for significant differences in the length distribu-
tion of each species between Locations 1 and 2. Length groups
are defined using estimated age dldssés for each spgciés. All
hypothesis testing ié performed at P '0.05.'
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Diversity indices are determined for each location
during each sampling period using the equation of Brillouin as
discussed by Pielou (1966).

K-factors for body condition (an index of plumpness)
are determined by species, for each location and sampling gear,
using the equation described by Carlander (1969). Data for
immature and adult fish are treated separately. The Mann-Whitney
U Test (Siegel 1956) is used on_the'data'to test for significant
differences in body dbndition of_rishes between each river

location.

Age of fishes is detérminéd by length frequency distri-
bution (Peterson method) as discussed by Ricker (1968), and
comparison with average growth rates of fish in northeastern
Illinois (Muench 1968). | | |
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4.4 Results and Discussion of the Preoperational Monitoring Program

4.5

Out of a total of 42 species (Table a) collected in 1974

and 1975 at sampling Locations 1 and 2, 29 (2172 individuals) were
collected in 1974, and 34 (1716 individuals) were collected in
1975 (Table a). One hybrid sunfish (bluegill x green sunfish) and

cyprinid (goldfish x carp) were also collected in the river.

Twenty-one species were common to both sampling years.

The most abundant épecies obtained in the river in order
of'rank were the emerald shiner, gizzard shad, carp_ahd green sunfish
which comprised 49, 23, 10, and 7%, réspectivéiy, of the total river
catch in 1975 and 79, 7, 8 and 2% respectively of the total river
catch in 197h.

Species composition in the river ﬁére\generéliy comparable
between 1974 and 1975 with slighf changes occurring.among specieé of
low abundance (Table 4.2). An overall decrease in the totalféatches
was observed at both sampling areas in 1975. The species which
demonstrated the greatest decrease in the total river catch was the
emerald shiner, whereas the gizzard_shad and green suhfish demon- |
strated substantial increases in the river in f975. ”

-Electroshocking _ _ :
| Out of a total of 30 species collected by electroshocking

during two years of sampling in the river, 24 were obtained at Loca-
tion 1 and 25 at Location 2 (Table 4.3). Total CPE (catch-per-unit-
of-effort) for 1975 was slightly higher at Locétion 1 than at Loca-

tion 2 reSulting from the higher catches of gizzard shad and green

l’. 14




Table 4.2

Species composition and abundance of fish
collected in the Illinois River near LaSalle
County Station, February - November 1975.

Smallmouth buffalo
River shiner
Steelcolor shiner
Spotfin shiner
Smallmouth bass
Bullhead minnow
Common shiner
‘Sand shiner -
Black bullhead
Quillback
Grass pickerel
Skipjack herring
Spottail shiner
Rock bass
White crappie
Pumpkinseed
' Orangespotted sunfish
. White bass
Redfin shiner
Silverjaw minnow
Red shiner _ _
Goldfish and carp hybrid
Bluegill and green sunfish

) Number Percent of Catch
Species 1975 1974 1975 1974
Jllinois River
*Emerald shiner 832 1724 48 .5 79.
‘Gizzard shad 398 155 23.2 .
Carp 176 168 10.3 .
Green sunfish 126 43 . .
White sucker 38 .
Bluntnose minnow 28 .
Goldfish 14 .
Bigmouth buffalo 12 .
Largemouth bass 11 .
River carpsucker 10 1 .
Bluegill 10 .

COO0O0O0O0OO0OOO0OOHOOHOOOMFOOORHNNMNNWNEONK

~

0000000000000 O0O0O0O00O0DO0CO0OOOOOOHNN

MOOO0OOCOOO0OO0O0DOO0ODOCOOCOO0O0O0OODODO0O0OOONNIJIY

[eJeoRejeNaoNoNoNal HREMERRPREREREREFRERFRRRERRRREODDODNNOWDODOTOOROONO N W

Hid e H NN SO COOOHOOOOONMFMWHEMFOWHFOOWLVNOERE DA

eYeoJoNoRoloNolal HPRPFFEFFRPMFHEFFEFFFDODODNDNNNNDWWWAEAANDDRD

" hybrid 0. 0.0

Golden shiner 0. 0.2
Shorthead redhorse 0. 0.1
Fathead minnow 0. 0.1
Suckermouth minnow 0. 0.1

; Black crappie 0. 0.0
) Longnose gar - 0. 0.C
LS 4 Northern pike 0. 0.0
Silver redhorse 0. 0.0

Total 1716 2172
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Table 4.3

Number and catch-per-unit-of-effort (fish collected
per hour of electroshocking) of each species at
Locations 1 and 2 near the LaSalle County Station,
May - November 1974 and 1975.8

Location 1 ‘ Location 2
Number CPE Number CPE
Species 1975 1974 71975 1974 71975 1974 1975 97
Gizzard shad 241 Bl 8l1.7 2 152 52 51.5 1
Carp 105 86 35.6 2 70 82 23.7 2
Green sunfish 76 15 25.8 29 15 9.8
Emerald shiner , 39 11 13.2 56 20 19.0

White sucker
Bigmouth buffalo
River carpsucker
Gold£fish :
Smallmouth buffalo
Bluegill
Largemouth bass
Smallmouth bass
Bluntnose minnow
Black bullhead
Quillback
Grass pickerel
Skipjack herring
White bass
Common shiner
Orangespotted sunfish
Pumpkinseed
White crappie
Golden shiner
Shorthead redhorse
Northern pike
Fathead minnow
Silver redhorse
Longnose gar
Bluegill x green
sunfish hybrid
Goldfish x carp hybrid

33
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Total Number 497 216 | 387 213
Total CPE ~ 168.3 58.9 131.0 52.4

a Represents the average of three periods (May; August and November).
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sunfish at Location 1. During 1974 CPE was generally comparable for
each species between River Locations 1 and 2. The highest CPE values
were recorded for carp and gizzard shad at both locations. In
combination, these two species comprised 70 and 57 percent of the
total CPE at Locations 1 and 2, respectively in 1975 and 80 and 64 percent
respectively in 1974. Other investigators (Sparks and Starrett
I975; Stinauer 1974) also reported carp and gizzard shad as being the
most abundant species collected by electroshocking in the Marseilles
Pool of the Illinois River. Sparks and Starrett further noted these
two species were abundant in.the"cpllections in alllpools.of the river.
As noted by Sparks and Starrett,'ahd as evident during the presenf
study, catch results on gizzard shad underestimate their actual
abundance in the river.i The avefage catch-effort for carp as reported
by Sparks and Starrett for the Marseilles pool during the period
- 1959-1974 and during the present site-specific study were similar,
- whereas gizzard shad catches were noticeably higher during the present
s‘l_:_udy. ' : T

The total nhmber of species collepted'in the river by _
electroshocking, was'siﬁilar in_1974 and 1975 (Table 4.3). Total
CPE values wére'substantihlly_highér at bofh“locations_in'1975 than
in 1974; gizzard shad, green sunfish, and.emefald shiners accounted
for most of fhe increase at botﬂ locations;..A noticeably higher
CPE value was noted for carp at Location 1 and white sugker at
Location 2 in 1975 than in 1974. The high catches of gizzard shad
at both locations in 1975 were mostly represented by ydung-of—the-
year individuals. - - o
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Higher CPE values were observed at Locations 1 and 2 in

1975 than in 1974 during each seasonal period (Figure 4.2). The

most apparent differences in CPE values between the two years weré
noted in August. The species showing the greatest increase in CPE
at both locations in August was gizzard shad, most of which were
young-of-the-year individuals (Table 4.4). Species showing the
highest increases in CPE values at both locations in May 1975 were
green sunfish and emerald shiner, and carp at Location 1. A
noticeably higher CPE value was recorded at Location 2 in November
1975 than during the same period in 1974; gizzard shad accounted

for most of the increase.

The generally greater individual and specles assemblages
observed in the CPE data were reflected in the higher diversity
indices recorded for Locations 1 end 2 in 1975 than in 1974 during May

and November (Patulski'1975). Lower diversity indices'recorded at
both locations in August 1975 then in 1974 were attributed to the
high percent abundance of gizzard shad in fhe:Aﬁgust catches in 1975
- which were not as evidént in‘1974._ As noted by Pielou (i9§6); tﬁé
more species there are and"the.more-néafiy;even'the_represéﬁtation,

the greater the diversity.

: K—factor'valués caléulated for fish obtained at Locations 1
and 2 were generally similar during 1974 and'1975;(Patulski 1975)
(Tables 4.5, 4;6, 4,7 and 4.8). Greatest vafiability between years

occurred among species of which only a few individuals were rep-

resented, in which case those comparisons were not considered a

reliable index of the real differences in body condition which exist.
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Table 4.4

Abundance of the most common species of fish collected in the
Illinois River during each sampling period near the LaSalle
County Station, 1974 and 1975..

February May August November AFéb:uary May August November
Location Species 1974 1974 1974 1974 1975 1975 1975 1975
1 (Electroshock)? Gizzard shad -b 0.7 31.3 33.0 - 0.9 205.0 44.7
. Carp - 34.7 12.0 16.0 - 70.9 19.0 3.8
Green sunfish - 0.0 5.3 7.0 - 41.9 24.0 3.8
Emerald shiner - 4.0 2.7 .1.0 - 18.8 11.0 7.7
White sucker - 1.3 0.7 0.0 - 2.6 2.0 0.0 -
River carpsucker - 1.3 2,7 l.0 - 3.4 ‘1.0 0.0
1 (Seine) Emerald shiner 411 26 198 28 143 44 12 37
~ Green sunfish 4 1 | 1 1 9 3 0
2 (Electroshock)  Gizzard shad - - 3.4 18.7 19.0 - 0.9 86.0 83.0
Carp - ) - 31.0 16.0 13.0 - 35.9 11.0 21.7
Emerald shinexr - 4.8 8.0 1.0 - 20.5 27.0 6.4
Green sunfish - 0.7 8.7 1.0 - 18.8 2.0 6.4
White sucker - 0.7 2.0 1.0 - 2.6 30.0 0.0
River carpsucker - 0.0 3.3 4.0 - 2.6 1.0 1.3
2 (Seine) Emerald shiner 624 18 299 89 72 42 221 166
Green sunfish 1l 2 0 0 3 1 0 0
; Values represent the number of fish collected per hour of electroshocking.

Not sampled.



Table 4.5

K-factor for body condition of adult and Juvenile fish
by sex, collected by electroshocking at Locations 1
and 2 near the LaSalle County Station, 10-13 November

1975.
~ Mean
Species Number Maturity Sex K-factor
Location 1 o :
Carp -2 : . Adult Male 1.51
. 1 ‘Adult - Female 1.39
Gizzard shad 10 ' Adult - -a 1.07
) 25 Juvenile - 1.12
Green sunfish 2 Adult Female - 2.56
Location 2 _
Carp ' 11 Adult Male 1.38
6 - Adult Female 1.47
Gizzard shad 13 Adult - 1.00
- 37 Juvenile - 1.09
Green sunfish 1 Adult Male 1.80
1 ' Adult Female 1.80
2 _ Juvenile _-= ‘ 1.50
Bigmouth Buffalo 4  Adult - 1.69

@ gex not determined..
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Table 4.6

K-factor for body condition of adult and juvenile fish by sex
collected by electroshocking at Locations 1 and 2 near the
LaSalle County Station, 14-16 May 1974,

Mean
Species Number Maturity Sex K-factor
Location 1
Carp 18 Adult . Male 1.52
Carp 9 Adult Female 1.52
Carp 3 Juvenile 2 1.26
Goldfish 1 “Adult- Female 1,93
Gizzard shad 1 Adult - 0.82
White sucker 1 Adult Female 1.19
White sucker 1 Juvenile - 1.06
Silver redhorse 1 Adult Male 1,18
River carpsucker 1 Adult. Male 0.99
River carpsucker 1 Juvenile Male 1.12
Black bullhead 1 b - 1.19
Location 2 _ o

Carp 13 Adult Male 1.15

- Carp 16 Adult Female 1,62
Carp 1 Juvenile - 1.63
Goldfish 4 ~ Adult - Male 2,13
Goldfish 1 Juvenile - 1.61
Gizzard shad 1 Adult Male 0.61

" Gizzard shad 1 Adult Female 1.16
White bass 1 Adult Male 1.46
Smallmouth buffalo 1 Juvenile - 1.39
White sucker 1 Juvenile - 1.19
Shorthead redhorse 1 - - 1.29

. a’Sex not determined.

Maturity not determined,
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Table 4.7

K-factor for body condition of adult and juvenile fish
by sex collected by electroshocking at Locations 1 and
2 near the LaSalle County Station, 19-22 August 1974.

: Mean
Species Number - Maturity Sex K-factor
, ) -
Location 1 -
Carp 9 Adult Male 1.50
4 Adult - Female 1.55
Green sunfish 1 Adult Male 1.97
Adult Female 2.22
2 ~Juvenile -2 2.04
Gizzard shad 23 A_d'ult - 1.12
Smallmouth bass _ 2 Juvenile - 1.40
Location 2 , .
Carp 8 Adult Male 1.49
7 Adult Female 1.49
2 Juvenile - . 1,62
Green sunfish 6 Adult Male 2,69
3 Adult Female 2.27
Gizzard shad 23 Adult - 1.10
Smallmouth bass 1 Juvenile - 1,22

a
.~ Sex not determined.
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Table 4.8

K-factor for body condition of adult and Jjuvenile fish
by sex collected by electroshocking at Locations 1 and
2 near the LaSalle County Station, 12-15 November 1974.

. Mean
Species ' Number Maturity Sex: K-factor
Location 1 -
Carp 5 Adult Male .38
11 Adult Female 1.40
Green sunfish 6 Juvenile -2 2.12
Gizzard shad 31 Adult - 1.05
2 Juvenile - 1,58
Location 2
Carp 9 Adult Male 1.42
: ' 4 . Adult Female 1.38
Gizzard shad 17 Adult - 1,07
2 " Juvenile - 1.57
Bigmouth buffalo 4 . .b - 1.62°
River carpsucker 4 - - 1.30

2 Sex not determined,
b Maturity not determined..
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During the 1974 study, K-factors indicated that adult
gizzard shad were more plump in August and November than in May.
Bodola (1966) also reported gizzard shad condition factors in Lake
Erie to be lowest duriﬁg the spawning period in May and June.
K~-factors recorded for gizzard shad during 1974 and 1975 and by
Limnetics (1973) were similar. Patulski (1975, unpublished) also
reported similar results for the Illinois River in the area of the
Dresden Station. |

Significant differences in the length distribution of
fish, collected by electroshocking, were not observed between

Locations 1 and 2 during 1974 and 1975 (Patulski 1975).

Seining .
The number of species obtained by:seihing at Location 1

was the same in 1974 and 1975, whereas a two-fold increase was
observed at Location'z in 1975 (Patulski 1975).. However, additional
species obtained in 1975.at Location 2 represenied_only 5% of the
total seining catch and comprised species common to South Kickapoo
Creek. The greater number of creek species found in the river at
Location 2 in 1975 than in 197# may relate to the differences in
creek conditions which existed between the two- years at the times
of sampling. A substantial decrease in the total number and weight
of fishes was observed at both locations in 1975; resulting from

a decrease in the emerald shiner catches.

The most apparent decrease in the seasonal catches of emerald

shiners in 1975 occurred in February at both locations and in
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ey, August at Location 1 (Table 4.4), The decreased catches observed

M

in February may have resulted from the high water level encountered
in the river, which reduced sampling efficiency and may have altered
the distribution of emerald shiners in the river.

Diversity indices were slightly higher at Locations 1 and 2
in 1975 than in 1974 during most seasonal periods; however, diversity
was generally low at both locations during the two years.

Signifiéant différences were observed in the length distri-
bution of emerald shiners between Loéations 1 and 2 during 1974 ahd 1975
(Patulski 1975). These differences'*ere most pronounced.in August
and November when young-of-the-year individuals were present ih the

river.

Age and Size Distribution

Inconsistencies in the age group representation were noted

between 1974 end 1975 for carp, gizzard shad and emerald shiners.

An overall increase in the number of carp from lower ége groups and

a decrease from:ﬁigher age groups was noted in 1975 (Patulski 1975).
Individuals from Age Group II demonstrated the greatest overall
increase in 1975 even though their numbers were low in 1974 collections

as Agé Group I. Young-of-the-year carp were not represented in the -

collections during both yearé.-

Ah appreciable increase in youﬁg-of-the-yeaf gizzard shad
was observed in the 1975 catches 1ndicating greater spawning success
in 1975 than in 1974. '
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The overall dominance of Age Group O in the 1974 emerald

3

shiner catches was also observed in 1975 as Age Group I. These

data suggest a strong 1974 year class. Poor spawning success of

emerald shiners was apparent in 1975 as evidenced by the low catches
of young-of-the-~year individuals, especially in August where only

36% of the emerald shiner catch consisted of Age Group O fish compared
‘to 92% in August 1974.

Mean lengths and weights of carp and gizzard shad and mean
lengths of emerald shiners were generally comparable for each age
group between 1974 and 1975. The greater méan length of Age Group O
gizzard shad in 1975 than in 1974 was attributed to the high November
catch in 1975 which was not observed ih 1974. ”

Food Habits
Sufficient data were obtained at deations 1 and 2 for

carp and green sunfish for 1974-1975 food habit comparison. The
overall as well as the seasonal importange of food items found in
carp stomachs were similar at Locations 1 and 2 during both years
(Table 4.9 and 4.10). Sludge worms and midges were the most fre-
 quently identified food items; sludge worms showing greatest;occﬁr-
rence in May and midges in August during both years. Crayfish was
an important food item of green sﬁniish_during'bOth years. Terres-
trial insects, which were also an important food item in 1974,.were

of minor importance in 1975.

External Parasites Disease and Physical Abnormalities

External parasites, disease and physical abnormalities

- 4.27
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Table 4.9

Relative imporatnce of food items fbund in the stomachs of selected fish
near the LaSalle County Station, February-November 1974, all sampling

methods.
Stomacha .

Examined Perceat

With Percent Volume of total

. Fish Food Empty Number Cccurrence {ml) Volume
Species Loc. ! toc, 2 loc. ! loc., 2 Food Items Ioc. 1 loc. 2 loc. ! loc. 2 loc. ! loe. 2 loc, 1 laoc, 2
Carp - 19 17 42 42 Chironomidae 1883 381 63.2 52,9 1.7 0.5 6.0 21.8
(190-640mm) o Tubificidae -2 - 26.3 52.9 0.5 0.3 1.8 3.8
Limnodrilus udekemianus - 1] 5.3 0.0 0.1 0.0 0.4 0.0
Limnodrilus cervix 0 - 0.0 5.9 0.0 0.3 0.0 3.8
Crayfish ] [} 5.3 0.0 0.2 0.0 0.7 0.0
Mullusk shells - - 5.3 3.9 <0, 1 <0.1 <0.1 <0.1
Cladocera . 10 0 5.3 0.0 <0.1 0.0 <0,1 0.0
Filamentous algae - - 15.8 23.5 24.0 2,0 84.2 25.6
Sand - - 21,1 5.9 0.2 0.1 0.7 1.3
Unrecognizable - - 3.7 82.4 1.7 4.5 6.0 57.7
Green sunfish 10 1 10 . 1 " Terrestrial insects 8 18 50.0 45.5 0.3 1.2 8.1 28.6
(717-147mm) : Crayfish 4 4 0.9 36,4 3.3 .8 87.9 66.7
Chironomidae 14 0 20.0 0.0 <0.1 0.0 <0.1 0.0
{sopoda 1 2 10.0 9.1 <0,1 <0.1 <0.1 <0.1
Gastropoda- 0 1 0.0 9.1 0.0 <0,1 0.0 <0.1
Cerridas 1 0 10.0 0.0 <0.1 6.0 <0.} 0.0
Fish (Sunfish) ] 1 0.0 9.1 0.0 0.1 0.0 2.4
Smaltmoutn buffalo 0 ‘2 0 [} Chironomidae ~ 0 1000 0.0 50.0 0.0 0.7 0.0 77.8
(285-315mm) ' Sand . 0 - 0.0 50.0 0.0 <0.1 0.0 <0.1
Uarecognizable 0 - 0.0 l00.0 0.0 0.2 0.0 22,2
White sucker 1 1 1 0 Chironomidae 1800 100 100.0 100.0 1.0 0.5 71.4 71.4
(250-260mm) Tubificidae - [ 100. 0 0.0 0.3 0.0 21.4 0.0
: " Sand - 0 100.0 0.0 0.1 0.0 7.1 0.0
Unrecognizable 0 - 0.0 100.0 0.0 0.2 0.0 28.6
Largemouth bass 2 1 .0 1 Fish (Emerald shiner) 3 1 100.0 - 100.0 0.6 0.1 100.0 00,0

(71-220mm) .

Black crappie 1 0 0 -0 Copepoda 2 0 100.0 0.0 <0,1 0.0 50.0 0.0
{(65mm Tipulidae 1 0 100.0 0.0 <0.1 0.0 50.0 0.0
Black bullhead 1 0 0. 0 Gastropoda 1 0 100.0 0.0 0.1 0.0 100.0 0.0

(Z10mm)

2 Uancourtable.



62"y

Table 4.10

Relative ;_lmportaxiéé of food :I.temsvfoimd in the stomachs of selected
fish near the LaSalle County Station, February - November 1975, all
sampling methods_.

Stomachs . .
examined Percent
with : : : Percent Volume of total
Fish Food Empt . Numbey ocgurrence {ml) volume
Species : - __Loc.l Loc. Loc.T E%c.! Food- items ~ Loc.l Loc.Z loc.l Loc.? Yoc.1l Loc.Z ILoc.l Loc.Z
Carp
(200-485 mn) 25 19 32 37 Algae ) -a - 16,0 10.5 6.0 1.0 46.9 8.5
’ : Plant fragments 0 - 0.0 5.3 0.0 0.3 0 2.6
Tubificidae - - 8.0 5.3 0.4 <0.1 3.1 <0.1
Tubificidae -
without capilliform setae - - 52.0 31.6 <0.1 <0.1 <0.1@ <0.1
with capilliform setae - 0 9.0 0.0 <0.2 0.0 <0.1 0.0
Linnodrilus hoffmeisteri - - 8.0 5.3 <0.1 <0.1 <0.1 <0.1l
Limnodrilus cervix 0 - 0.0 5.3 0.0 <0.1 0 <0.1
Cladocera (Moina sp.) - - 12,0 15.8 0.4 0.9 3.1 7.7
Cnironomidae © 152 10 28,0 21.1 0.2 0.1 1.6 0.9
Copepoda 0 1510 0.0 15.8 <0.1 <0.1 <0.1 <0.1
Limpets 1 0 4.0 0.0 <0.1 0.0 <0.1 0.0
Mollusk shells 0 - 0.0 10.5 0.0 0.3 0 2.6
Crayfish 1 0 4.0 0.0 0.6 0.0 4$.7 0.0
Terrestrial insects ‘3 0 4.0 0.0 0.} 0.0 0.8 c.0
Unrecognizable -~ - 72.0 78.9 5.1 9.1 29.8 77.8
Smallrouth buffalo 0 1 2 0 .  Tubificidae
{(240-255 mn) . : with capilliform setae 0 - 0 100 0.0 <0.1 0.0 <0.1
Unrecognizable - 0 - - [ 100 0.0 0.1 0.0 100
Bluegill 0 3 [ 1] Chironomidae 0 . 260 0.0 33.3 0.0 0.2 0.0 50.0
(105~155 mm) - : Hydropsychidee 0 2 0.0 33.3 0.0 <0.1 0.0 <0.1
) i . ' " Limpets 0 2 0.0 33.3 0.0 <0.1 0.0 <0.1
Terrestrial insects 0 9 0.0 100 0.0 0.2 0.0 50.0
White bass 1 -0 [} 0 Crayfish 1 0 100 0 2.8 0.0 100 0
(255 ) )
Largemouth bass - 1] 0 0 1 : 0 0 0.0 0.0 0.0 g.0 0.0 0.0
(215 mn)
Smallmouth tacs 0 [} 1 0 . 0 0 0.0 0.0 0.0 0.0 0.0 0.0
{125 ma) . : ] .
Green sunfish 38 16 21 7 Crayfish 17 4q 39.5 25.0 11.6 4.6 61.4 79.3
(88-180 mu) ' Fish eqqgs ) - 0 2.6 6.0 e.3 0.0 1.8 0.0
Fish
Emerald shiner 3 0 2.6 0.0 4.5 0.0 23.8 0.0
Unidentified 1] 1 0.0 6.3 0.0 0.4 0.0 6.9
Gastropoda
Physa sp. . 20 6 10.5 25.0 0.7 0.1 3.7 1.7
" Ferrissia sp. [] 5 7.9 18.8 <0.1 <0.1 <0.1 <0.1
Gerridae 1 0 2.6 0.0 <0.1 0.0 <0.1 0.0
Isopoda 6 9 7.9 18.8 0.1 0.3 0.5 5.2
Cladocera (Moina sp.) 540 0 13.2 0.0 0.2 0.0 1,0 0.0
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Table 4.10 (Cont'd.)

STonacas
axamined . Percent
wiTa . Paercant Vclune o total
Tond Lapty Nuirber oscurrence (ml) volure
ITS.. to3.2 Toc.l .oc. food itenms Loc.T Loc.2 Zoz"Y Loc.2 [oc.Y foc.: Zoc.l Lozd.?2
32 16 21 7 Lunbricidae 2 ¢ 2.% 0.0 6.7 0.0 3.7 0.0
: Chironomidae 3 10 7.9 12,3 <C.1 <0.1 <0.1 <0.1
Hydropsychidae J 1 6.0 6.3 0.¢ <J.1 0.0 <0.1
Snails 1 1 2.6 6.3 <9.1 0.1 <o.1 1.7
Terrestrial insects 24 0 21.% 0.0 0.7 0.0 3.7 3.0
Plant fragments - 0 2.6 0.0 0.1 0.9 0.5 0.0
Unrecognizable 0 - 0.0 12.5 0.0 0.3 0.0 5.2

z

Unsountanle items.



observed on fish in the river were similar in 1974 and

i g
o

i
p

1975. The most common physical abnormalities observed on fish in

the river during both years were deformed and eroded fins, and

carp was the most affected species.

External parasites, disease or physical abnormalities were
identified on 13 species of fish during the study (Table 4.11 and 4.12).
Physical abnormalities, primarily deformed and eroded fins, were
frequently observed on fish collected at Locations 1 and 2. Carp
was the most affected species. Similar observations were made by
Starrett and Crum (1964), by Limnetics (1973) and by Patulski (1976)
for carp in the Illinois River and by Industrial BIO-TEST Labora-
tories, Inc. (1974) for the Des Plaines River.

Mills et al. (1966) and Starrett and Crum (1964) each reported

nearly 80% incidence of knothead condition on carp collected in the
Marseilles area of the Illinois River. This condition was also ob-
-served on carp at Locations 1 and 2 during thé present study; however,'
the percentage was much lower, A low incidence of knothead condition
on carp was also reported fbr the Illinbis River near Marseilles by
Limnetics (1973) and near the Dresden Station by Patulski (1976).

Exophthalﬁﬁs, or popeye, was a common disease on goldfish at
Locations 1 and 2. Similar observations were made on goldfish in the
Illinois River by Patulski (1976) and Deé Plaines River by
Industrial BIO-TEST Laboratories, Inc. (1974). The most common

external parasite identified on fish in the river was Neascus sp.;

green sunfish and emerald shiners were the two most affected species.
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Incidence of external parasites, disease or physical abnormalities
and 8 near the LaSalle County

of fish collected at Locations 1, 2,6
Station, February-November 1974, all sampling methods.

_ o Parasite Physical Number Percent
Species “Location or Disease Abnormalities Affected Affected
. .Carp 1 Saprolegnia sp. 4 4.7
' {Fungus) _
Lernea sp. 1 1.2
(Anchorworm)

Deformed fins 19 22.1
Eroded fins 9 10.5
Knothead 7 8.1
Deformed mouth 1 1.2
2 Saprolegnia sp. 2 2.4
' ‘Lernea sp, 1 1.2
Deformed fins 19 23,2
Eroded fins 24 29,3
Knothead 17 20,7
Loss of eye 3 3.7
River carpsucker 1 Eroded fins 4 57.1
2 - Deformed fins 1 11.1

Eroded fins 2 22,
Goldfish 1 Popeye 1 50, 0
Eroded fins 1 50.0
- 2 . Popeye 1 20.0
Eroded fins 2 40.0
 Loss of eye 1 20.0
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Table 4.07 (Cont'd.)

Number

Lernea sp.

_ Parasite Physical Percent
Species I..ocation_ : or Disease Abnormalities Affected Affected

Smallmouth buffalo 2 Eroded fins 7 87.5
Bigmouth buffalq 2 Deformed fins 1 25.0
Shorthead redhorse 2 Lernea sp. 1 50.0

Eroded fins 2 100.0
Lar'gemouth bass 1 Neascus sp. 1 50.0

' (Black spot)

_ Sil\)ef redhorse 1 Eroded fins 1 100.0
Quillback : ;Z ' Deformed fins 1 100.0
Gizzard shad 2 Deformed fins 1 1.9

Eroded fins 1 1.9

" Black bulthead 2 Saprolegnia sp. 1 100. 0

Bluntnose minnow 1 Lernea sp. 1 33.3
6 Neascus sp. 2 4.4

8 Neascus sp. 1 1.5

White bass 2 Glossatella sp. - 1 100.0
Emerald shiner 1 Neascus sp, | 2 0.3
1 0.1




Table 4.11 (Cont'd.)

_ Parasite Physical Nurhber Percent

Species . _Location or Disease Abnormalities’ Affected Affected
Green sunfish 1 Neascus sp. 4 16.0
: ’ Deformed fins 1 4,0
6 Neascus sp. 2 7.1
8 Neascus sp. 18 25.0
Stoneroller 6 Neascus sp. 24 4,2
Lernea sp. 1 0.2
8 "Neascus sp. | 7 2,2
Creelk chub 6 Neascus sp. 57 22,3
8 Neascus sp. 20 6.4
Fathead minnow 8 Neascus sp. 4 9.8
Clinostomum sp. 1 2.4

(Yellow grub)

Common shiner 6 Neascus sp. 1 9.1
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Incidence bf external parasites, disease or physical abnormalities
of fish collected at Locations 1, 2, 5,

6 and 8 near the LaSalle

- County Station, February - November 1975, all sampling methods.

~ Parasite Physical Number Percent
Species Location or Disease Abnormalities Affected Affected
Carp 1 Deformed fins 18 17.1
Eroded fins 8 7.6
Knothead 9 8.6
Deformed body 1 1.0
2 Deformed fins 24 33.8
\ Eroded fins 3 4.2
Knothead 6 8.5
Loss of eye 1 1.4
Green sunfish 1 Neascus sp. 11 11.8
(Black spot)
Lernea sp. 1l 1.1
(Anchorworm)
Exophthalmus 1 1.1
{Popeye)
Deformed fins 1 1.1
Eroded fins 1 1.1
Mechanical damage 1 1.1
2 Black spot 8 24.2
Anchorworm 1 3.0
‘5 Blackspot 2 50.0
6 Blackspot 6 66.7
8 - Blackspot 9 75.0
Goldfish 1l Popeye 2 40.0
_ Eroded fins 1l 20.0
2 Popiye 3 33.3
Eroded fins 1l 11.1
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Table 4,12 (Cont'd.)

~—Parasite

Number

Physical Percent
Species Location or Disease Abnormalities Affected Affected
Bigmouth buffalo 1l Eroded fins 2 50.0
| 2 Eroded fins 5 62.5
Smallmouth buffalo 1 Eroded fins 1 50.0
2 ) Eroded fins 4 66.7
White sucker 1l Eroded fins 1 20.0
Mechanical damage 1 20.0
2 Anchorworm 1l 3.0
Popeye 1 3.0
Eroded fins 2 6.1
5 Anchorworm 1 14.3
River carpsucker 1 Eroded fins 2 40.0
2 | Nematoda 1l 20.0
(Round wo;ms)
Bluegill 1l Saprolegnia sp.- 1 20.0
- . (Fungus)
2 Anchorworm 1 20.0
Emerald shiner 1 ~ Black spot 24 8.7
2 Black spot 11 2.0
Anchorworm 1l 0.2
White crappie 2 1 100

Black spot
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Table 4.12 (Cont'd.)

-\

_ Parasite Physical Number Percent
gpecies Location or Disease Abnormalities Affected Affected
éluntnose minnow 1 Black spot 1 5.3

2 Black spot 1 11.1
6 Black spot 7 11.7
Creek chub 6 Black spot 4 3.5
Steelcolorrshiner . ‘Black spot - 1 3.4




5.0 INTAKE EFFECTS

5.1 Entrainment

A preliminary analysis of the projected impact of en-

trainment by the La Salle Station on drifting larval fish popula=-
tions in the Illinois River was made considering the monthly mean
flows of the river in the vicinity of the station location. The
analysis is based on two assumptions, which may require modifica-
tions based on additional studies of the’ hydraulic characteristics
of the river and the spacial distribution of drift within the
river. These assumptions are: (1) drift is distributed evenly
across the riverﬁ'and'(z) the prOportion of the.river drift en-
trained is approximately the same as'thebproportion of the river
flow entering the Station. |

5.1.1 Method, Analysis and Conclusions

HMonthly mean flows of the~Illinois River at Marseilles,'
Illinois (Table 5 1) for the period 1920-1974 (55 years) were sta-
| tistically analyzed to determine the flows corresponding to various
non-exceedence probabilities in each month of a year. The magni—
tudes of monthly flows for given exceedence probabilities were
- :determined using log Pearson Type III method, and the results are
.given in- Table 5 2. Non-exceedence probability curves for each
month of a year are: given in Figures 5 l through 5 lZ.J
Figure 5. 13 represents the lateral distribution of depth,

ah
RO - mean velocity and flow in the Illinois River in the vicinity of

the La Salle Station intake.- These data were determined from field
i%; measurements of depth and veIOCities at the site on November 1, 1976.



Table 5.1 :

HONTHLY MEAN FLOG OF ILLINOIS RIVER - MARSEILLES POQOL - FOR .SS YEARS

JAN FEB MAR APR MAY JUN JuL © AuG SEP ocr NOV DEC MEAN

10900, 11000, 21700, 23900. 17400. 10200. 9300. ©683Q. 9020. 9380. 9330. 9310. 12500.
9480, 10100. 12900, 14400. 11800, 9350. 9120. 9?130. 9920. 10500. 15300, 17900. 11700.
14000. 12300, 19700, 33200. 15200, 11800, 10300. 9640. 9960. 10400, 10400. 9910, 13900.
9500. 9500, 17000. 12%500. 14300, 11500. 9700. 104600. 11200. 12700. 12900. 18800. 12600,
13800, 17200. 20600. 20000, 14100. 16700, 16000. 19200. 12700. 11400, 10400. 11800, 12500,
10300. 14500. 14300, 11700. 10500, 9720, %660. 9F0L0. 9250, 9PLT0, 9450, 92501, 7000,
9760, 13600, 15400, 23200, 12800. 14900, 104600. 11800. 15100. 21100, 18900. 13900. 15400.
11100. 23400, 20300. 26900, 23800. 16400. 10200. 10900. 11400, 15600. 16600. 25200. 174600,
18300. 17700. 14200. 18000. 12500, 13100. 17700. 11900. 11700. 11700. 14700. 14300, 15000,
17600. 14700, 24200. 24300. 17000. 174600. 12200. 11100. 11800, 13000. 13200. 12100, 15700,
15600, 17000. 15400, 21700, 12600. 9980. 8460, 10700, 9450. 7820, 7540. 83RO, 12000,
. B970. 8580, 9390. 10600. 12700. 13500. 10300, 9360. 9610. 10600. 13900, 14000, 11000.
17600. 14200, 13800. 12800. 11500. 10400. 10200, 9940. 9430. 9930. 10100. 12500, - 11900.
13000, 124600. 15200. 25600. 26309%. 11700. 10700, 10000. 9980. 11470. 10830. 11219, 14300.
9972, 9806, 9953, 12130. 7990. 9833, 9183. 9631. 10690. 10080. 12300. 12800. 10530,
16140, 15750, 21470. 15330. 20100, 15390. 12240, 9775, 8730, 9103. 12270, 10580. 13950.
?919. 119460. 15170. 10740. 138540. 7841. 8150. 8240, 9878. 9303, 10489, 7435, 10240,
17210, 12140, 10920. 18640. 13550. 114600, 9907. 9264, 8203. 9079. 9065, 9182, 11560,
2118, 16200, 17800, 19540, 11870, 13940. 13340. 893%. 11560. 7665, 8026, 7670. 12100.
S5447. 14600, 17100. 14530. 7475, 9901, 7811. 4242, 3670.  4497. 4275, 4915. 8214,
4087, 4111. 6819. 6951. 10380. 79846. 5585, 5631, 4768. 4B4Ll. 4627. 7743, 6108.
5815, 5998. 7848, 9188. 7803. 85646. T$842. 4854, 5070, 13360. 14130, B462, 8082,
6432. 21020, 18170. 14000. 7145, 72351. 5299, 8486. 8754. 5186, 11360, 12070, 10390.
13690, 17740, 14010. 10790. 35180. 13340. 9048. 7731. 35302, 4708. 4867. 3I739. 11850.

4812. S5548. 17210, 26280. 15540. 10740. S5447. A498&8. 4747, 4982, 5181. 4571. ?143.
4408. 5946. 8065. 12870. 21730, 10450, 6777. 6112, 7489, 10160, 7066. 4629, 9010.
17430, 10150. 18300. 7273. 10000. 12850. 4778. S4746. 4941. 4317. 8400. 5143, ?031.

7704, B399, 8870. 228670, 164670. 16870, S486. 66965, 35505, 4736 5079. 9394, 9843,
. 63286. 8603, Z21060. 11380, 16290, 7682. 7743,  4227. 5345, 4495, 3993, 4783, 8677, .
- 12180, 16800, 11080. 9380. 8651. 8746, 8662, 6454, S336. 35238, 4071. 11450.. 3780.

23820. 17770. 19930. 32300. 11200, 12880. 10SC0. 6399, 6236. 508S. 4201. 6274, 13900.
10120, 18180. 14150. 18200. 14080. 90446. 159720. 7389. 6790, 7333. 13590. 8203, 11880,
16410, 10800. 16250. 16910. 10810. 16180, 7486, 6499, 35097, 4243. 46E8. T893, 10060.

S522. 6671, 13840, 9396. 9173. 8318. 10990. 6240. 5831. 4029. 44464. 4857, 7447,

4578, 35358. 10630. 16420, 9218. 9811. B476. 46312, T073. 15000. 6970. 6455, 8767.

12290. 9213. 12310. 12160. 10400, 12030. &348. 5463. 4628, S5S313. 35298, 5495, 8403.
4431, 6647. B8140. 7429, 15830. 85?23, 46410, 570S5. 4514, 4272, 4034. 74679, 7143,
11590, 11430. ©5578. 17740, 146940, 114650, 21020. 43525. 4857, 564646, 82468. 11270. 11050.

8737, 7671, 10530. 7738. 4211. 20510, 13430. 7981. 4962, 4405, 57461, 5459, 8629,

6813, 18360. 16590. 15190. 15020, 6832, 7015. 6350. 4637. 7247. 9876. 10480. 10320.

13810. 14910, 11000, 19760. 10340, 12850. 6919. S303. -4933.  4231. 4736. 49489, 9458.

4118, 5132, 10540, 12180. 11290. K 8224, 6140, 6487, 14250, 7969. 9504. 7905. 8447,

8340. 10820, 25290. 12210. 11370. 89071, B743. 5908. S074, 4736, 4788. 4716, ?174.

3202. 3264. 13130. 7893. B539. 4065. 6987. S2846. 419S. 3I707. 4302, 4362, 5922,

3629, 3843. G153, 10180. 7407, 7264. 7037. 5018. 5131, 4125. 4830, 5130, S731.

10240, 10390. 13780. 21240. 11660. 6133. 5412, - 6406, 10710, 7725. 6025, 12580. ioi180.
10350, 8605. 13310, 13130, 22150. 72464, 5510. §5489. 4097, 4209. 6194. 11860. ~ 9540.
9919. 9557, 16730. 2007C. 14380. 10200. S5799. 54463, 5572, 7040, 9490. 16370, 19550,

7699. 17900, 7818. 12360, 86475, 12079, 10270. B8896. 5946, 5101. 6667, 9244, 9397,
13540. 10750. 7914, 18270. 12210. 11730, '13300. " 7518. 95940, 7558. 4877. 5308, 9963,
9268, 8178, 8242. 21950. 28590. 15210, 7186, 69463. 11030, 10870. 935%. 7519, 11700,
4521. 114650. 14090, o6650. 6301, 4117, B8026. 8315, 4653. 9839, 4875. 10080, 7787,

8617. 43352, 12360. 19570. 12570. 10940. 10940. 168%0. '15100. 150%90. 19500, 140820, 134680,
20610, 11400. 20070. 27600. 15140. 18670, 8099. 5437, 4842, S5210. 4288. 84S, 12520,
18190, 17840, 180860. 15670. 25340, 17530. S5758. A4560. 4335, 3518. 6062. 7790, 12110.

3.966 4.029 4,130 4.176 4,112 4,036 3.940 3.875 3.353 3.855 3.887 3I.955
i +2171 L2004 .1626 41791 L1653 1345 L1419 1381 .1748 L1961 ,2012 ,2333
SKEUW: =0.246 -0.4639 -0.5Y5 =0.153 0.416 0,057 0.457 0.603 0,380 0.283 0.203 1.387

5.2



Table 5.2

FLOM VALUES FOR VARIUUS NOR-EXCEEDENCE PROLABILITIES IN EACH MONTH

’ . MONTH: 1
NON-EX. PROB, =

4802.

1.0 5.0 10,0  25.0 50.0 73.0 80,0 65.0 90,0 95.0 96,0 98.0 99.0 99
FLOW RATE(CFS)= 2612, 36897, 4786« 4550, 9435. 13265, 14201, 15%710. 173681. 220658. 21384, 24339, 27253, 301
1
; MONTH: 2
NON-EX. PROB. = 1.0 S.0 10.0 25.0 %0.0 75.0 80.0 8s.0 90.0 5.0 94.0 98.0 99.0 b4 d
FLOUW RATE(CFS)= 293S. 4637 8775, 7919. 11201. 14952. 15842. 17!20- 18501, 20916, 2143%., 223349, 250481, 244
1
MONTH: 3
NON~EX. PROB. = 1.0 3.0 10.0 23.0 50.0 75.9 80.0 85.0 90.0 5.0 94.0 98.0 99.0 9?9
FLOW RATE(CFS)= 4815, 6887, 8206. 10574, 13995. 17733, 18593, 19829. 21147. 23434. 23920, 25711. 27307. 287
1 ) _
MONTH: 4 -
NCN-EX. PROB, = 1.0 S.0 10.0 25.0 S$0.0 75.0 80.0 83.0 90.0 93.0 96.0 98.0 9.0 99
FLOW RATE(CFS)= 5486; 74724, 8782. 11280, 15149- 20098, 221267, 231469, 25242, 29295. 30t60. 33790. 3I7333. 408
1 ) .
MONTH: S .
.NON-EX. PROB. = 1.0 5.0 10.0 25,0 50,0 75.0 80,0 ' 85.0 90.0 95,0 96,0 98.0  99.0 99
FLOW RATE(CFS)=  &008. 7263, 6111, 9829. 121414. 16695, 17457, 19433, 21384. 23600. 246537, 30717. 35194. 400
1
MONTH: & . .
NON-EX.. PROB., = 1.0 5.0 10.0 23,0 30.0 73,0 80}0 8s.0 90,0 95-0_ 96.0 98.0 ?°.0 L 44
LOW RATE(CFS)=  S5358. &S64. 7323. 6736. 10835, 13487. 14091. 15103. 16193, 10342, 18804. 20774, 22429. 24S
} 8
MONTH: 7 : . -
NON-EX. PROB. ™ 1.0 5.0 10.0 - 25.0 S0.0 75.0 50,0 85.0 90.0 95.0 96,0 98.0 99.0 99
FLOUW RATEGCFS)- 4351, 5326, S841. 4870. 8494, 10814, 11349, 12332- © 13401, 1354678. 14178. 18390. ;0726- 23
1 .
MONTH: 8 : . . : :
NON-EX. PROB. = - 140 5.0 10.0 25.0 S0.0 75,0 80.0 a5.0 90.0 95,0 94.0 ¥68.0 9¢.0 99
FLOW RATE(CFS)= 4124, 4716, 5118, 5941, 7261, 9214, 9464, 10511, 11432, 13444, 13887. 1587S. 18009. 203
x .
- MONTH: ¢ ' X o .
NON-~EX. FPROB. = 1.0 $.0 10.0 25.0 50.0 75.0 80.0 835.0 90.0 95.0 94.0 98.0 : 99.0 99
FLOW RATE(CFS)= 313S. 3654, 4342, 8332, 46952, ?338. 990S. 10948, 12100. 1458%9. 151448, 174826, 20288. 231
1 N
MONTH? 10 . . o .
NON-EX. PROB. o 1.0 3.0 10.0 25.0 S50.0 73.0 80.0 85.0 90.0 3.0 74.0 98.0 99.0 99
FLOU RATE(CFS)= 2752, 3538. 4075. 517S. 7097. ?730. 10390, 11586, 12921. 15810. 14461. 19353. 224460, 258
" :
MONTH: 11 .
NON~EX. FROR, = 1.0 S.0 10.0 25.0 50.0 75.0 80.0 3.0 90.0 9S.0 96.0 98.0 92.0 99
FLOW RATE(CFS)= 2813, 3698, 4304, 5534, 7$87. 10%88. 113‘9. 12624, 14081, 17196, 178%90. 20967, 4248, 207
. MONTH? . 12
NON-EX. FROB., = 1.0 $.0 10.0 25.0 $50.0 7%.0 0.0 a3.0 90.0 235.0 96.0 99.0 99,0 99
FLOW RATE(CFS)~ 4422, 8147, - 6089, 0000, 12129. 13182, 15613, 1UA93. 6314, 28237. 3IB461. 52022, 700

5.3
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The total measured flow rate of Illinois River at La Salle

Station site on November 1, 1976 was 4720 cfs. The monthly

non-exceedence probability curve for the month of November

(Fig. 5-11) shows that mean flows of 4720 cfs are exceeded
91.0% of the time in the Illinois River. The maximum design intake
flow rate of the La Salle Station during 2 pump operation at the river

screenhouse is 60,000 gpm (134 cfs)'which is only 2.8 percent
of the river flow of 4720 cfs. Hence, assuming that the larval

drift is uniformly distribufed within the river flow, it can be.
stated that the chances are only 1 1# ol fbr entrainment of 2.8
percent larval drift during an average November. The flow dis-
tribution curve shown in Figure 5.13 indicates that 134 cfs of
river fibw passes through a fractionﬁi'river width of 96 ft., which
is 10 percent of the total river width of 880 ft. Hence, even

though only 2.8 percen'_tdf larval drift is entrained, 10 percent
of the river width may be affected by the intake. The fraéﬁional

- river width affected is higher because the water intake to the
station'occurs from thé shallower bank region of the river adjacent
to the intake structure where the depth is much less than that of
the main river channel. As shown in figure 5.13, the withdrawal of
makeup wétef_is from the deéper and, therefore, less productive
side of the river. _ _

Table 5.3 shows the river flows énd percent plant intake

flows for threé-exceedence pfobébilities in each month. A flow
with 99% exceedence probability means that 99% of time of river

flow will be greater than the given flow. 1In other words, a flow
with 99% exceedence probability indicatés_a flow that might occur

once in 100 Years. Table 5.3 shows that the maximum percent plant

5.17




Table 5.3 - River Flows and Percent Plant Intakes for Various
§$§' Exceedence Probabilities in Each Month

LaSalle Station - Intake = 134 cfs.

Month Exceedence Probabilitx
| 99% 90% 50%
(1 in 100 year flow) -+ (1 in 10 yeer flow) (Mean Flow)
_ 'Rizggsﬁlow- Int§ke Rizzgsilow In;Z;; Ri¥i§s§low Intzke
January 2612 5.1 4786 2.8 9L35 1.4
February 2955 u.é 5775 2.3 11201_' 1.2
March 4815 2.8 8206 1.6 13995 0.96
april 5486 - 2.4 8782 1.5 15149  0.88
May 6008 2.2 8111 1.6 12614 1.1
June 5358 . 2.5 7323 1.8 10835 1.2
. July | 4551 2.9 5841 2.3 8494 1.6
August, 1126 3.2 5118 2.6 7261 1.8
September 3135 4.3 A43h2 3.1 6952 1.9"
October 2752 4.9 4075 3.3 7007 1.9
November 2813 4.8 4304 3.1 7587 1.8
December bh22 . 3.0 5147 2.6 8000 1.7

5.18




withdrawal is only 5.1, corresponding to a very low river flow (1

in 100 year flow) of 2612 cfs in January. Hence, the maximum pos-
sible larval drift to be entrained by the La Salle Station is less

than 5.1 percent, even considering a very unlikely low flow of 1

in 100 year flow. For other exceedence-probabilities given in
Table 5.3 (90% and 50%), the percent plant intake is lower than 4.1
percent. |

| Figures 5.14 through 5.16 show the flow distribution curves
for fivedifferent river flows between 4720 c¢fs and 16,000 cfs.

This is the range of mean flows (50% exceedence probability) for
any month for Illinois River at the Station site. These figures
show that the fractional river width affected by the ﬁlant opera-
tion is within 12 percent all the time. Again, fractional river
width affected is higher than the fractional flow affected, because

the water intake to the Station occurs from the shallower bank
region of the river adjacent to the intake structure. |

The period of tihe when drift is expected to oqcur.in_
the Illinois River in the vicinity of the Station intake is from
April through September.: Dﬁring this period, Table 5.2.sh6ws that

| the lowest one-in-ﬁﬁhdped year flow of the rivef.6f~3135 cfs occurs

in September. Minimum one-in-ten year flow for the same period is
4342 cfs, again occuring in September and the mean flow for the
period is 6952 cfs. For a station intake flow 134 cfs, the
maximum percent plant intake during the period April through

September for the three cases are:

5.19
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one-in-hundred year flow: 4.3 percent

one=-in-ten year flow: 3.1 percent

mean flow: 1.9 psrcent

The above analysis shows that during the period when drift occurs

in the Illinois River, the maximum drift affected by the station
operation will be less than 4.3 percent. Figure 5.14 shows that
when the river flow is 3135 cfs, the plant intake flow of 134 cfs
passes through a river width of less than 90 ft. wide from the
intake bank. | .

In view of the sﬁall portion of the Illinois River
affected by the La Salle Station Cooling Pond'Make-up intake; the
effect on drifting fish eggs and larvae will be minimal.

5.2 Impingement |

The intake to the cooling pond from the Illinois River

is designed as a shoreline structure without a canal or other.
physical features which wouid attract jJuvenile or adult fish.

The normal 6perational makeup rate 1s approximately
30,000 gpm (one pump) however it is predicted that for approxi- -
‘mately seven percent of the station's operating ﬁime a makeup rate
of approximately 60,000 gpm (two pumps) will be required. Aﬁproach _
velocitieé calculated at &he.floating boom range between 0.h to
0.6 feet per second (fps) at the normal makeup rgﬁe_or_3o,ooo
gpm and between 0.6 to 1.0 fps at 60,000 gpm depending u?on
river levels. - |

Calculations by the architect-engineer indicate that at

the normal intake flow of 30,000 gpm, the velocity of the water

- passing through the traveling screens ranges from .3 to .4 fps
while at a flow of 60,000 gpm the range_is from 0.5 to 0.7 fps.

5.23



At these velocitles most of the healthier adult fish

which are found in the Illinois River are expected to be able to
swim away from the intake and avoid impingement (Schuler 1967).
Since swimming speed generally Increases with size

within a species, more small than large fish are expected to be
impinged. Temperatures as well as size influence impingement
frequency. As water cools down during fall and early winter,
increased 1mpingement lossés may occur because colder water
temperatures reduce swimming speeds (Hocutt, 1970).

| There will be no heated water, or other discharges, to
attract fish around the intake. No deicing operation in the winter
is required, and no deicing facilities have been installed.
There are no provisions for the addition of blocides to the pond

- makeup water. Theucoolihg pond blowdown structure is located

approximately 200 yards downstream of the intake site. The
distance between the makeup and_blowdoﬁn structures should insure
that recirculation of discharge water into the intake will not
occur. | o ) | |
The fish populations of this seétor of the river havé

been severely restricted in species composition because of poor

" habitat resulting from 1ncreased_turbidity, sedimentation, chronic
poliution and decreased oxygen. The biological status of the

river now 1s such that few pollution sensitive (including temperature

sensitive) organisms remain. The dominant fish species that are pre-

sent (shinners, carp, green sunfish, goldfish and bullheads) are

 tolerant of relatively high water temperature and other pollutioh

stresses. There is no significant sport fishery or commercial

" pishery in this portion of the river (Mills et al 1966). Due to
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the poor quality of the environment and the resultant low
diversity and quality of the fish species, the majority of the fish
that could be impinged would be members of rough and forage
speclies. Only a small percentage of the total annual impingement
would be comprised of sport and commercial speéies.

In summary, there will be no significant entrapment of
adult fish at the intake. Entrapment which may occur will have
no measurable influence on fish population dynamics in the Illinois

River.
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6.0 CONCLUSIONS
The impingement of Jjuvenile and adult fish and the
entrainment of fish eggs and larvae in the area of the intake at
the La Salle Station cooling pond make-up pumphouse is expected -
to be negligible. The intake design utilizes some of the more
desirable intake location, design, and capacity factors that are
considered in the document entitled "Development Document for Best
Technology Available for the Location, Design, Construction and
Capacity of Cooling Water Intake Structures/for Minimizing Adverse
Environmental Impact" (U.S.EPA 1976). |
The design and siting utilized in the La Salle intake
incorporate the following features:
1) low volume of water for make-up purposes (108.3 cfs).
This mékeup volume will be achieved by operating one
pump (normal operation) for aspproximately 93 percent
of the station's operating time and two pumps (134 cfs)
for tne'remaining 7 percenf; o -
2) approach velocities during normal one pump operation are

within the acceptable range for protecting fish (0.4 to

0.6 fps) as are the approach velocities during two
pump Operation (0 6 to 1.0 fps), |

3) the location_ of the make-_up house and related structures
is 6n_a straight portion of the riverbank with no back-
water areés and is situated.on the shofeline in order to
prevent an embayment fb which juvenile and adult fish
would be attracted; '
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4) the intake structure has no provision for recir-
culating heated water for ice melt purposes thus
avoiding the potential for attracting fish during
winter months into the area of the intake;

5) there is no provision for injecting chemical biocides
into pond make-up water at the river screenhouse;

6) during the one-in-one hundred year low flow, under
two pump cooling pond make-up operation, the maximum
drift affected will be less than 4.3 percent and limited
to a region less than 90 ft. wide ffom_the intake shore-
line. Under the same operating conditions, the maximun
drift affected will be less than 2 percent dufing mean
flows; _

7) Dbecause the cooling pond blowdown is located 200 yards
downstream of the intake, there will be no interaction
with the intake.

The Illinois River has experienced adverse ecological
changes since the mid-1800's due to low flow, increased siltation,
: and various forms of domestic and industriel_wastes.' The physical
and ehemieal changes in the Illinois River.resulting from man's
activities have so altered this aquatic habitet that in 1965 a
240 mile section of the river below Chicago was inhabited only by
- pollution tolerant organisms (Mills et al 1966) _ "
~ The species composition of fish in the Iilinois has changed
drastically since 190d. The upper Illinois River, which includes

the MarSeilles Pool currently supports a limited number of species
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primarily carp, gizzard shad, emerald shiner and green sunfish.
The most abundant fish throught the length of the river is carp
but even this very tolerant species is living under stressed
conditions in this pool as evidenced by slow growth and frequent
disease symptoms.

Prior to 1900, a thr;ving commercial fishery existed
in the riner for such species as largemouth bass, carp and crappie.
Although there was a tofal commercial harvest of over 900,000
pounds of fish in the I1linois River in 1970, there was no harvest
above the Starved Rock Pool (AEC, 1973). The commercial fishery,
as evidenced by only one full-time and 34 ﬁart-time registered
commercial fishermen for the enfife Illinois River in 1975, is
extremely limited. '

The sport fishery has also been adversely affected by
the changing conditions in the river. There is no significant
'sport fishery in the portion of the river that will be affected by
the intake. (AEC, 1973) The low numbers of game fish collected
during the construction phase monitoring programs at the La Salle
site substantiate this conclusion. _

 The existing fisheries in the Manseilles Pool of the
Illinois Rivcr are indicative of the poor quality and stresse&
habits. Consequently, it would be expécted that low numbers.of
game and commencial species would be impinged or entrained.

Among the factors which maké this a poor habitat are:

1) maintenance dfedging-to naintain a navigatable channel, and the
disposal of this dredged material which destroys the immediate
area being dredged, disrupts habitats downstrcam of the dredging
'__because of increased siltation and tufbidity.and destroys habitats
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in the areas where the spoil material is deposited; 2) marginal
water quality; 3) industrialization along the Illinois Water

upstream of the La Salle Station; 4) urban sewage contribution

to the waterway; 5) barge traffic; and_6) nonpoint sources such

as runoff from farmed land.

The environmental factors in the Illinois River near
La Salle Station make-up intake and the engineering design and
siting features of the intake system as previously discussed, are
the best available intake technology for minimizing adverse en-
vironmental impacts at this location.
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