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1.0 INTRODUCTION

1.1 BACKGROUND

Exelon Generation Company is proposing to replace the existing Braidwood Nuclear

Station Cooling Pond discharge (shoreline discharge channel) with a diffuser pipe placed

on the bottom of the Kankakee River extending across the river near the location of the

current discharge channel. The exact location will be selected following a series of

engineering tests to be conducted in the river.

A preliminary review of fish and freshwater mussel studies conducted in this general

reach of the river indicated that fish monitoring, including the proposed area for diffuser

pipe placement, has been conducted annually for the past 30 years (with the exception of

1980)(HDRILMS, 2008); but that, while several freshwater mussel surveys had been

conducted in the river between Kankakee and Wilmington in the past, none had been

conducted at the proposed site.

The historical fisheries data indicate that pallid shiner (Notopis amnis) and river redhorse

(Moxostoma carinatum), which are currently listed as endangered and threatened,

respectively, by the state of Illinois, have been collected in this vicinity over the period of

record. No fish species currently listed as threatened or endangered by the Federal

government were collected during the past 30 years.

The Kankakee River supports some of Illinois' most diverse and abundant mussel

populations with 27 extant and 40 historical species (Cummings and Mayer 1997;

Tiemann et al. 2007). It was surveyed several times for mussels in the 20th century

including: 1909 (Wilson and Clark 1912); 1956 and 1960 (M.R. Matteson unpublished;

INHS Mollusk Collection); and 1978 (Suloway 1981). Page et al. (1992) regard the

mussel populations of the Kankakee River to be of national importance.

Several freshwater mussel species currently listed as either endangered or threatened by

the state of Illinois were collected during these earlier surveys. No freshwater mussel
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species currently listed as threatened or endangered by the Federal government has been

reported in this reach of the Kankakee River (Kramer, personal communication, 2008).

1.2 OBJECTIVES

Field sampling programs were designed to collect both fish and freshwater mussels in the

vicinity of the proposed diffuser site with the objectives of describing these aquatic

communities and determining presence/absence of state-listed species. These data can be

used to help determine whether conservation will be needed during the temporary

construction disturbance and/or the permanent displacement of habitat by the diffuser

pipe. .

2.0 METHODS

2.1 FISH SAMPLING

The fisheries component of the special studies described in this report searched for state-

listed aquatic species in the vicinity of the Braidwood Nuclear Station intake and discharge

using electrofishing and seining. Sampling was conducted in conjunction with the summer

fish monitoring program that has been conducted annually since 1977 (excluding 1980

when sampling was not conducted). Methods were consistent with the long-term

monitoring program to provide a basis for comparison to the historic data base, if

necessary.

2.1.1 ELECTROFISHING

Electrofishing was conducted using a boat-mounted boom-type electrofisher utilizing a

5000-watt, 230-volt-AC, 10-amp, three-phase Model GDP-5000 Multiquip generator

equipped with volt/amp meters and a safety-mat cutoff switch. The electrode array

consisted of three pairs of stainless steel cables (1.5-m long, 6.5 mm in diameter) arranged

1.5-m apart and suspended perpendicular to the longitudinal axis of the boat 1.5-m off the

bow. Each of the three electrodes was powered by one of the phases. Electrofishing

samples were collected on 4 August 2008.
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Sampling was conducted at five locations in the Kankakee River and at one site in Horse

Creek (Location 2; Figure 2-1). Each sampling location (except Location 2) consisted of

two stations, designated by the location number and "R" or "L", indicating the right or left

side of the river as one looks upstream (Figure 2-1 & Table 2-1). Electrofishing was

conducted for 30 minutes along the shoreline on each side of the river at each sampling

location. Because of the close proximity of Locations 3 and 4 of the monitoring program,

sampling boundaries for those locations are smaller and sampling duration is reduced

accordingly to 15 minutes. In addition, Location 2 was blocked by a large tree that had

fallen across the middle of the sampling area prohibiting sample collection on the upper

reach. of the sampling _area. As a result, sampljng at__this. location was reduced to 15

minutes. Electrofishing was conducted such that the first "run" at each location was in a

downstream direction through the middle of the shocking zone. The second "run" was

conducted in an upstream direction, adjacent to the first "run" and as close to the bank as

water depth allowed. The third "run", if necessary, was made in a downstream direction

outside of, but adjacent to, the two previous runs (Figure 2-2). Sampling was restricted to

the hours between one-half hour after sunrise to one-half hour before sunset.

2.1.2 SEINING

Shoreline seining was used as a second collection method at each sampling location. Seine

samples were collected on 5 August 2008. Seine dimensions were 25 ft by 4 ft of 3/16-

inch ace mesh, with a 4-ft by 4-ft bag of 3/16-inch ace mesh. Two seine hauls were made

at each station (Figure 2-1). Each haul was made in a upstream direction covering

approximately 15 meters of shoreline, with the second haul being conducted upstream of

the first. An additional seine haul was made at location 4L. Seining was restricted to the

hours commencing one-half hour after sunrise to one-half hour before sunset.

2.1.3 SAMPLE PROCESSING

All state-listed fish (i.e., pallid shiner and river redhorse) were identified and enumerated.

River redhorse specimens were measured for total length (mm) and weighed (g)

individually.
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2.1.4 WATER QUALITY MEASUREMENTS

Three physicochemical parameters (temperature, dissolved oxygen [DO], and pH) were

measured in conjunction with the sampling program. These data were collected prior to

each sampling effort. Additionally, conductivity was measured prior to each electrofishing

collection. All of the physicochemical measurements were taken at mid-depth in the water

column. Temperature (°C), dissolved oxygen (ppm), and conductivity (gmhos) were

measured using an YSI Model 85 handheld oxygen, conductivity, salinity, and temperature

meter. A Cole-Parmer pH Testerl was used to determine pH. All instruments were

calibrated prior to the sampling event.

2.2 MUSSEL SAMPLING

The Kankakee River at the Braidwood Station discharge channel was investigated for the

presence of freshwater mussels on 8 August 2008. Field crew consisted of Illinois

Natural History Survey (INHS) personnel J.S. Tiemann, K.S. Cummings, C.A. Mayer,

C.A. Phillips, A.R. Kuhns, J.L. Sherwood, and D.M. Ellington, as well as Chicago

Academy of Science staff S. Clark. Sampling consisted of two phases (Strayer and Smith

2003). Phase I was hand-picking along shoreline (yellow area in Figure 2-3) by six

people for 2.5 hours, which is equivalent to 15 person-hours total. During the time

search, live individuals and valves of dead specimens were collected in a random manner,

covering all substrate types. Phase 2 consisted of nine 220-m brail runs in the center of

the river (red lines in Figure 2-3); the brail was retrieved several times throughout the

length of a run to check for mussels and to clean debris from the brail hooks. Live

individuals were counted by area (e.g., north shore, south shore upstream of effluent pipe,

south shore downstream of effluent pipe, and brail) and returned to the river upstream of

the discharge channel. Voucher specimens of each species were retained and deposited

in the INHS Mollusk Collection, Champaign, Illinois. Shell material was classified as

live, dead (valves with tissue present or shiny nacre and intact periostracum), or relict

(valves with chalky nacre and worn periostracum) based on condition of best specimen

found.
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FIGURE 2-1.
FISH SAMPLING LOCATIONS IN THE KANKAKEE RIVER NEAR

BRAIDWOOD STATION

fm



R-W.- A AT-1- ef-f;- •ftat1.c~tnA Vnoniae ln.,nctlnntinn

TABLE 2-1.
FISH SAMPLING LOCATIONS IN THE KANKAKEE RIVER NEAR

BRAIDWOOD NUCLEAR STATION

LOCATION DESCRIPTION

1 Approximately 1000 m upstream of the Station's cooling pond make-
up water intake structure. This sampling transect is not influenced
by intake or discharge of cooling pond water.

2 Located in Horse Creek from its confluence with the Kankakee
River to approximately 300 m upstream. Horse Creek represents a
potential fish spawning area for Kankakee River fishes.

3 Located in the area of Braidwood Station's intake structure.

4 Located in the area of Braidwood Station's discharge structure. This
area may be affected by discharges from the cooling pond.

5 Located approximately 300 m downstream form the discharge
structure. This site represents near-field recovery from possible
impacts associated with discharge from the cooling pond.

6 Located approximately 1.6 km downstream from the discharge
structure, this location represents far-field recovery from possible
impacts associated with discharge from the cooling pond.
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FIGURE 2-2.
ILLUSTRATION OF ELECTROFISHING BOAT PATH DURING SAMPLING

IN THE BRAIDWOOD STATION MONITORING AREA
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FIGURE 2-3.
KANKAKEE RIVER AT THE BRAIDWOOD STATION DISCHARGE

CHANNEL SOUTHERN EDGE RESTHAVEN. WILL COUNTY, ILLINOIS
(41.252104, -88.133355). RED LINES (NINE LINES IN CHANNEL) INDICATE
WHERE BRAILING OCCURRED AND YELLOW LINES (ALONG SHORE)
INDICATE WHERE HAND-PICKING OCCURRED (PHOTO TAKEN FROM

GOOGLE EARTH ON 11 AUGUST 2008)
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3.0 RESULTS AND DISCUSSION

Fish and freshwater mussel field surveys were conducted August 4 - 8, 2008. River

conditions were typically low flow, clear water during the early part of the week when

the fish surveys were completed and a rising river with less clarity near the end of the

week when the mussel survey was completed.

3.1 FISH SURVEY

3.1.1 ELECTROFISHING

A total of 1,308 fish comprised of 45 taxa (43 species) were collected by electrofishing at

the six sampling locations (Table 3-1). Theseý collections were dominated by longear

sunfish (26.5%), spotfin shiner (13.1%), bluntnose minnow (11.7%), rock bass (5.3%),

smallmouth bass (4.8%), and largemouth bass (4.8%).

In the two locations (3 and 4) that will be most affected by the project, a total of 31 taxa

were collected, dominated by longear sunfish (31.1%), spotfin shiner (10.7%), rock bass

(10.5%), sand shiner (9.2%), golden redhorse (6.5%), and smallmouth bass (6.5%). The

species composition at these locations was similar to that of the entire study area.

Electrofishing was attempted in the channel portion of the river at: locations 3 and 4; but

no fish were collected. It was deemed that the water was too deep and fish were moving

ahead of the three phase AC field.

Two pallid shiners were collected by electrofishing, one at station 5L and one at station

5R. Both were taken approximately 300 m (- 975 ft) downstream from the discharge

channel in an area described as the near-field recovery zone for the discharge and well

over 200 m (- 650 ft) downstream from the immediate impact zone of the proposed

project. Both specimens were taken in areas where a sand bar drops off quickly to deeper

water.

One large river redhorse was collected approximately 1000 m (- 3250 ft) upstream from

the discharge channel at Station 1L. This was the first river redhorse collected in the

IM 9
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vicinity during the past five years. Redhorse spp collected were all young of year which

are difficult to identify to species at this size. Based on adults collected during the past

five years, it is doubtful that any of these young of year were river redhorse.

None of the three state-listed specimens were taken in the immediate proximity of the

proposed project and will not pose a regulatory effect on the permitting process. Exelon

may wish to apply for an incidental take permit as a precautionary measure because fish

are motile and tend to occupy different areas under different flow conditions.

3.1.2 SEINING

A total of 686 fish comprised of 22 taxa (20 species) were collected by seining at the six

sampling locations (Table 3-2). These collections were dominated by spotfin shiner

(36.2%), bluntnose minnow (15.3%), striped shiner (11.7%), sand shiner (9.0%), and

Johnny darter (8.3%). These five species composed 80.5% of the total collection. All

percent composition information is approximate based on approximately 30 meters

(-I 00ft) of shoreline being sampled.

Collections in locations 3 and 4 yielded 61.2% of the total catch with 49.1% of the total

catch being taken at station 4R, which is just downstream of the discharge channel.

Station 4R composed 86.7% of the total spotfin shiner catch, 58.8% of the striped shiner

collection, 33.9% of the sand shiners taken, 26.7% of the bluntnose minnows harvested,

but 0.0% of the Johnny darters collected. These contributions are likely the combination

of attractive bottom habitat and Warmwater discharge from- the cooling lake.

No threatened or endangered species were collected during the seining phase of the

survey.

3.1.3 WATER QUALITY

Ancillary water quality data collected during the fish survey are presented in Appendix

A.
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3.2 MUSSEL SURVEY

Six special-status species have been recorded from the Kankakee River in Illinois, one of

which has been reported from near the Braidwood Station discharge channel (Table 3-3).

Included in the six are three state endangered species (Simpsonaias ambigua, Plethobasus

cyphyus, and Epioblasma triquetra) and three state threatened species (Cyclonaias

tuberculata, Elliptio dilatata, and Ligumia recta). A summary of the historical

occurrence of these six. species is given below. (The INHS report, as submitted, is

provided in Appendix B.)

Simpsonaias ambigua, salamander mussel, has been recorded in Illinois from creeks as

well as large rivers (Howard 1951; Cummings and Mayer 1997; Illinois Natural History

Survey (INHS) Mollusk Collection). It appears to be restricted to spaces under bedrock

ledges or large, flat rocks, or in cracks in bedrock in fast-flowing reaches. Moderately

fresh shells (but no live specimens) have been collected from the Kankakee River as

recently as 1991 (INHS Mollusk Collection). Existing records may not reflect the actual

historical or present range of this species because, unless its microhabitat is searched

specifically, S. ambigua is likely to be overlooked.

Plethobasus cyphyus, sheepnose, was formerly widespread in the medium-sized to large

rivers of Illinois (Cummings and Mayer 1997; INHS Mollusk Collection). Currently this

species is known in Illinois from small, isolated populations in the Wabash, Kankakee,

and Mississippi rivers. Within the last 10 years, live individuals have been found in the

Kankakee River at Wilmington (1984), Custer Park (1986), Kankakee (1988), and Aroma

Park (2004) (INHS Mollusk Database).

Cyclonaias tuberculata, purple wartyback,_was historically widely distributed in Illinois,

including the Kankakee River (Cummings and Mayer 1997; INHS Mollusk Collection).

Since 1980, it has been found alive in the Kankakee River at the IL Rte 53 bridge (1984),

Wilmington (1984), Kankakee River State Park (1994), US Hwy 45 bridge (1987),

Custer Park (2000), Langham Island (2000), Aroma Park (2004), and the 1-55 bridge

(2008) (INHS Mollusk Database).

11
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Elliptio dilatata, spike, was historically widely distributed in Illinois, including the

Kankakee River (Cummings and Mayer 1997; INHS Mollusk Collection). Since 1980, it

has been found alive in the Kankakee River at the US Hwy 45 bridge (1987), Custer Park

(1988), Des Plaines Wildlife Conservation Area (1991), Momence (2000), and Aroma

Park (2004) (INHS Mollusk Database).

Epioblasma triquetra, snuffbox, has been recorded in Illinois from creeks as well as

large rivers (Cummings and Mayer 1997; INHS Mollusk Collection). Currently this

species is known in Illinois from a small, isolated population in the Embarras River and

hasn't been collected alive in the Kankakee River (INHS Mollusk Database).

Ligumia recta, black sandshell, was formerly widespread in the medium-sized to large

rivers of Illinois, including the Kankakee River (Cummings and Mayer 1997; EINHS

Mollusk Collection). Since 1980, it has been found alive in the Kankakee River at the

US Hwy 45 bridge (1987) Wilmington (1999), Kankakee River State Park (1994), Custer

Park (2000), Momence (2000), Langham Island (2000), Aroma Park (2004), and the 1-55

bridge (2008) (INHS Mollusk Database).

As with other areas of the Kankakee River, the area in the immediate vicinity of the

Braidwood Station discharge channel supports a diverse and abundant fauna. A total of

212 live individuals from 15 species were collected alive during the survey conducted on

August 8, 2008; included in this total were three live purple wartybacks (C. tuberculata),

which is state-threatened (Table 3-3). An additional eight species were collected as shell

only, including fresh-dead Sheepnose (P. cyphyus), which is state-endangered, relict

sipke (E. dilatata) and Black snashell (L. recta), both of which are state-threatened (Table

3-3). The majority of live individuals collected were found while brailing in the channel

portion of the river (20 individuals from three species, including one purple wartyback or

while hand-picking the south shore upstream of the effluent pipe (156 individuals from

15 species including two purple wartybacks. No individuals were found on the north

shore, and only 36 individuals from five species were found on the south shore

12
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downstream of the discharge channel. The fresh-dead sheepnose was found on the south

shore upstream of the discharge channel while the relict spike and black sandshell were

found on the south shore both upstream and downstream of the discharge channel.

Habitat (silted-sand with small patches of mud and gravel) at the south shore upstream of

the discharge channel proved to be conducive for large mussel populations, while habitat

at the north shore (mud and rip-rap) was not conducive for freshwater mussels. The

habitat along the south shore downstream of the discharge channel (silted-sand with large

fluctuations in water temperature) suggested that this area was mostly unsuitable for

freshwater mussels. Because of depth issues (>2 in), habitat in the center channel could

not be assessed, but mussels were encountered in river channel areas upstream of the

Braidwood Station discharge channel.

Collection of three live purple wartyback specimens (state-threatened) near the south

shore and in the center channel upstream of the discharge channel indicates that the

habitat in the area proposed for the diffuser supports this species. Collection of one

fresh-dead sheepnose shell (state-endangered) does not make the case for presence of live

sheepnose in the immediate vicinity for two reasons. First, it is extremely difficult to

determine when the animal died. Second, it is not possible to determine where the animal

died. This portion of the Kankakee River experienced two major floods within the seven

months prior to this survey. It is very possible that this shell may have been deposited in

this area during the flooding that occurred during June 2008.

Based on the findings- of the freshwater mussel survey, Exelon needs to initiate

discussions with Illinois DNR focusing on application for an incidental take permit for

purple wartyback during the construction phase of the project and to define the agency's

position regarding the fresh-dead sheepnose mussel.

13
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TABLE 3-1
FISH CAPTURED BY ELECTROFISHING IN THE KANKAKEE RIVER AND HORSE CREEK

Braidwood Station - August 4, 2008
TAXON 1La 1Ra 2 3Lb 3R" 4Lb 4R 5La 5Ra 6La 6Ra Totalc %
Longnose gar 2 5 2 1 10 0.8
Gizzard shad 1 1 2 1 2 2 9 0.7
Grass pickerel 1 1 1 3 0.2
Carp 9 3 12 0.9
Hornyhead chub 2 1 3 0.2
Golden shiner 1 1 0.1
Redfin shiner 1 1 1 3 0.2
Pallid shiner 1 1 2 0.2
Ghost shiner 2 2 0.2
Striped shiner 1 4 1 3 2 11 0.8
Rosyface shiner 1 1 0.1
Mimic shiner 1 1 2 0.2
Spotfin shiner 12 18 9 4 30 19 31 33 16 172 13.1
Sand shiner 2 1 2 31 6 12 2 2 58 4.4
Bluntnose minnow 8 1 24 4 8 12 43 24 20 9 153 11.7
Bullhead minnow 3 4 9 1 25 9 1 4 56 4.3
Creek chub 3 1 4 0.3
Carpsucker spp. 4 4 0.3
River carpsucker 1 2 1 4 0.3
Quillback 1 1 0.1
Bigmouth buffalo 1 1 0.1
Northern hog sucker 1 1 0.1
Spotted sucker 2 3 5 0.4
Redhorse spp. 1 22 1 24 1.8
Silver redhorse 2 2 1 5 0.4
River redhorse I 1 0.1
Golden redhorse 1 2 1 11 3 11 14 9 5 2 59 4.5
Shorthead redhorse 1 1 0.1
Channel catfish 2 1 1 5 9 0.7

14
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TABLE 3-1 (Continued)
FISH CAPTURED BY ELECTROFISHING IN THE KANKAKEE RIVER AND HORSE CREEK

Braidwood Station - August 4, 2008
TAXON 1La 1Ra 2b 3Lb 31b 4Lb 4RO 5La 5Ra 6La 6Ra TOTALC %
Brook silverside 3 14 17 1.3
Rockbass 3- 5 4 5 13 18 6 1 5 5 4 69 5.3
Green sunfish I 1 0.1
Pumpkinseed 1 1 2 0.2
Orangespotted sunfish 3 3 6 10 1 3 1 27 2.1
Bluegill 1 ' 6 2 3 6 11 5 10 3 47 3.6
Longear sunfish 40 52 29 29 .22 53 21 24 26 27 23 346 26.5
Smallmouth bass 3 4 4 7 7 4 8 12 5 6 3 63 4.8
Largemouth bass 3 3 1 1 1 48 2 1 3 63 4.8
Black crappie 4. 1 1 2 8 0.6
Johnny darter :1 1 12 1 *. 3 4 1 5 28 2.1
Logperch 2 2 3 7 0.5
Blackside darter 1 1 1 1 7 0.5
Slenderhead darter ,o2 1 3 0.2
Banded darter 1 1 1 2 0.2
Freshwater drum 1 . 1 0.1

Total fish 92 72 148 60 82 161 99 227 153 129 85 1308
Total Taxa 18 12 20 14 15 19 12 21 24 .14 20 45
CPE (fish/hr) 184.0- 144.0 592.0, 240.0 328.0 644.0 396.0 454.0 306.0 258.0 170.0 307.8

a Based on 0.50 hrs effort
b Based on 0.25 hrs effort

Based on 4.25 hrs effort .
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TABLE 3-2
FISH CAPTURED BY MINNOW SEINE IN THE KANKAKEE RIVER AND HORSE CREEK

Braidwood Station - August 5, 2008
TAXON IL IR 2 3L 3R 4L 4R 5L 5R 6L 6R TOTAI %
Grass pickerel 1 1 2 0.3
Golden shiner
Hornyhead chub
Striped shiner
Rosyface shiner
Mimic shiner
Spotfin shiner
Sand shiner
Bluntnose minnow
Bullhead minnow
Creek chub
Carpsucker spp.
Redhorse spp.

2 20
3

47 7 1 1 2
4
7 1

10
6
3

3
5

21
4

4
1
5

2

215 9
21 25

3 28 29
1 23
3 1
1
4

2
21

1
16
5

2
2

5

5

1
3

80
4
8

248
62

105
35
6
1

9
4

13
7
1
2
1

9
3

15
2

57
8

0.1
0.4

11.7
0.6
1.2

36.2
9.0

15.3
5.1
0.9
0.1
1.3
0.6
1.9
1.0
0.1
0.3
0.1
0.7
0.4
2.2
0.3
8.3
1.2

Blackstripe topminnow
Brook silverside 8 2

7Sunfish spp.
Rock bass
Orangespotted sunfish
Bluegill
Longear sunfish
Smallmouth bass
Largemouth bass
Black crappie
Johnny darter
Blackside darter
Slenderhead darter

Total Fish
Total Taxa

I
11
1

I

2
1 1 4 1

1
1 3 8 1

I

2

9

9

22
6

55
9

1 9 16
1 1

0
0

45
9

30
4

8
5

337
13

123
15

50
12

18
8

11
6

686
22

16
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Table 3-3
Freshwater mussel (Bivalvia: Unionidae) known from the Kankakee River, Will

County, Illinois
Also included are those species found as incidental encounters during fish surveys (data marked
with an "X" and are from INHS Mollusk Collection, Champaign). "L" are number of individuals
found alive, "D" are those collected only a fresh-dead shell, and "R" are those discovered only as
relict shell. Special status includes ST = state-threatened and SE = state-endangered.

Subfamily
Anodontinae

Ambleminae

Lampsilinae

Scientific name
Alasmidonta marginata
Lasmigona complanata

Lasmigona costata
Pyganodon grandis

Simpsonaias ambigua SE

Strophitus undulatus
Utterbackia imbecillis

Amblema plicata
Cyclonaias tuberculata ST

Elliptio dilatata ST

Fusconaiaflava
Megalonaias nervosa

Plethobasus cyphyus SE

Pleurobema sintoxia
Quadrula metanevra
Quadrula pustulosa
Quadrula quadrula

Actinonaias ligamentina
Epioblasma triquetra SE

Lampsilis cardium
Lampsilis siliquoidea

Leptodea fragilis
Ligumia recta ST

Potamilus alatus
Potamilus ohiensis
Toxolasma parvus

Venustaconcha
ellipsiformis
Villosa iris SE

Common name
Elktoe

White heelsplitter
Flutedshell

Giant floater
Salamander

mussel
Creeper

Paper pondshell
Threeridge

Purple wartyback
Spike

Wabash pigtoe
Washboard
Sheepnose

Round pigtoe
Monkeyface
Pimpleback
Mapleleaf

Mucket
Snuffbox

Plain pocketbook
Fatmucket

Fragile papershell
Black sandshell
Pink heelsplitter
Pink papershell

Lilliput
Ellipse

Incidental take
X

X

X

X

X

X

X

2008 survey
D

1OL
13 L
3L

R
7L

28 L
3L
R
D
D
D

5L
2L
12L
2L

115 L

3L
5L
3L
R
D

IL
X
X

Rainbow
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4.0 SUMMARY

Exelon Generation Company is proposing to place a warmwater diffuser pipe in/on the

bottom of the Kankakee River near the existing warmwater discharge channel on the

south shoreline of the river near the Braidwood Nuclear Station.

Fisheries have been monitored in this vicinity since 1977 and the monitoring program has

collected both pallid shiner (state-endangered) and river redhorse (state-threatened) in

this area on certain occasions over the 30-year program.

Freshwater mussels have been surveyed several times in nearby reaches of the Kankakee

River during the 2 0 th century, but never in the proposed project area. Several state-listed

mussel species were collected during these surveys.

HDR Engineering (HDR) was retained to conduct fish and freshwater mussel survey in

the vicinity of the proposed diffuser pipe location to determine presence/absence of state-

listed fish and mussel species in this area. HDR and its predecessor LMS has been

conducting the fish monitoring program since 1995 and has the 30+ year historical data

base on file. HDR subcontracted the freshwater mussel survey to Illinois Natural History

Survey, the recognized experts on freshwater mussels in the state.

Both the fisheries and the mussel surveys were conducted during the period August 4-8,

2008. Two pallid shiners (state-endangered) were collected approximately 300 m

downstream of the discharge channel (over 600 ft downstream of the proposed diffuser

pipe site) and one river redhorse (state-threatened) was taken approximately 1000 m

upstream of the diffuser channel (over 3000 ft upstream of the proposed diffuser pipe

site).

Three live specimens of the mussel purple wartyback were collected within 100 ft

upstream of the discharge channel (two near shore and one in the central river channel).

One fresh-dead sheepnose shell (state-endangered) was collected near the south shoreline
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Braidwood Nuclear Station State-listed Species Investization

within 100 ft upstream of the discharge channel and relic shells of spike and black

sandshell (both state-threatened) were collected both upstream and downstream of the

discharge channel along the south shoreline of the river.

HDR recommends that Exelon enter into discussions with the Illinois DNR regarding

application for the incidental taking of pallid shiner, river redhorse, purple wartyback,

and possibly sheepnose during the construction phase of the proposed project. The fish

species, in particular, are motile and may occupy different areas of the river under

different flow conditions and at different times of the year.
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TABLE A-1.
ANCILLARY MEASUREMENTS RECORDED CONCURRENTLY WITH ELECTROFISHING SAMPLES FROM THE

KANKAKEE RIVER AND HORSE CREEK
Braidwood Nuclear Station - August 4, 2008

IL IR 2 3L 3R 4L 4R 5L 5R 6L 6R
PARAMETER

Time 1355 1310 1445 1535 0745 1630 0655 1135 1030 0835 0940

Temperature (°C) 26.9 26.9 27.6 27.5 27.2 28.5 29.1 27.2 27.8 27.2 27.4

Dissolved oxygen (ppm) 8.76 8.20 10.96 11.12 11.47 12.09 10.06 9.96 10.17 11.3 11.30

pH 8.1 8.2 8.4 8.3 8.4 8.6 8.7 8.3 8.4 8.3 8.3

Conductivity (Vmhos/cm) 620 612 625 615 607 624 747 597 690 633 624
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TABLE A-2.
ANCILLARY MEASUREMENTS RECORDED CONCURRENTLY WITH SEINING

SAMPLES FROM THE KANKAKEE RIVER AND HORSE CREEK
Braidwood Nuclear Station - August 5, 2008

IL IR 2 3L 3R 4L 4R 5L 5R 6L 6R
PARAMETER

Time 1310 1250 1215 1120 1020 1040 1000 0855 0835 0730 0750

Temperature (CC) 27.0 26.6 25.2 26.6 26.5 26.6 28.9 26.3 27.3 25.9 26.6

Dissolved oxygen (ppm) 10.20 8272 7.41 10.25 10.10 9.80 8.60 9.70 9.06 9.55 9.83

pH 8.3 8.2 8.0 8.4 8.4 8.5 8.7 8.4 8.4 8.3 8.3

Conductivity (jimhos/cm) 566 565 562 573 563 564 784 569 672 609 606
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ILLINOIS. NATURAL
HISTORY SURVEY

MEMORANDUM

TO: Bruce Lippincott
HDR Engineering, Inc. (HDR)
10207 Lucas Road
Woodstock, IL 60098

FROM: Jeremy S. Tiemann, Field Biologist
Illinois Natural History Survey (INHS)
1816 South Oak Street
Champaign, IL 61820

DATE: 11 August 2008

SUBJECT: Freshwater mussel survey of the Kankakee River
near the Braidwood Nuclear Station blowdown discharge channel

INTRODUCTION
This memorandum is submitted in response to a request by Bruce Lippincott (HDR) to
Jeremy Tiemann (INHS) dated 30 June 2008 for a freshwater mussel survey to be conducted
in the area of the Braidwood Nuclear Station blowdown discharge channel (herein,
Braidwood Station discharge channel) in the Kankakee River, Will County, Illinois. Exelon
Generation proposes to engineer and design a blowdown pipe discharge to be installed in the
open channel line of the Kankakee River. This memorandum summarizes the results of the
freshwater mussel survey conducted on 8 August 2008. Nomenclature used for freshwater
mussels discussed in this memorandum follows Turgeon et al. (1998), and also includes
changes discovered since its date of publication, original spelling, or priority of names. The
current statuses of threatened and endangered species discussed in this memorandum are
taken from Illinois Endangered Species Protection Board (IESPB) (2005).

The objectives of this survey were to determine presence/absence of state-listed
freshwater mussel species and describe the freshwater mussel assemblages and their
densities, particularly those of special status, in the reach of the Kankakee River from
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approximately 100-ft upstream of the Braidwood Station discharge channel to
approximately 200-ft downstream of this location. Freshwater mussels were collected by
both timed searches and area searches (Strayer and Smith 2003). Data should be
sufficient to make decisions regarding incidental take permit application or more
extensive mitigation approaches.

PROJECT LOCATION

Sampling for freshwater mussels was conducted in the immediate vicinity of the Kankakee
River at the Braidwood Station discharge channel, southern edge Resthaven. Will County,
Illinois (41.252104, -88.133355) (Figure 1).
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Figure 1. Kankakee River at the Braidwood Station discharge channel southern
edge Resthaven. Will County, Illinois (41.252104, -88.133355). Red lines (nine
lines in channel) indicate where brailing occurred and yellow lines (along shore)
indicate where hand-picking occurred. Photo taken from Google Earth on 11
August 2008.
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BACKGROUND

The Kankakee River supports some of Illinois' most diverse and abundant mussel
populations with 27 extant and 40 historical species (Cummings and Mayer 1997;
Tiemann et al. 2007). It has been surveyed several times for mussels in this century
including: 1909 (Wilson and Clark 1912); 1956 and 1960 (M.R. Matteson unpublished;
INHS Mollusk Collection); and 1978 (Suloway 1981). Page et al. (1992) regard the
mussel populations of the Kankakee River to be of national importance.

The unionid mussel fauna in the Kankakee River at the Braidwood Station discharge
channel had not been examined by a formal freshwater mussel survey until the present
study; however, incidental encounters had been picked up while conducting fish surveys
in the area, including one state listed species (Table 1). The Kankakee River here at the
Braidwood Station discharge channel is free flowing and offers a wide variety of habitats
for freshwater mussels to colonize.

Threatened and Endangered Mussels in the Kankakee River

Six special-status species have been recorded from the Kankakee River in Illinois, one of
which has been reported from near the Braidwood Station discharge channel (Table 1).
Included in the six are three state endangered species (Simpsonaias ambigua, Plethobasus
cyphyus, and Epioblasma triquetra) and three state threatened species (Cyclonaias
tuberculata, Elliptio dilatata, and Ligumia recta). A summary of the historical
occurrence of these six species is given below.

Simpsonaias ambigua, salamander mussel, has been recorded in Illinois from creeks as
well as large rivers (Howard 1951; Cummings and Mayer 1997; INHS Mollusk
Collection). It appears to be restricted to spaces under bedrock ledges or large, flat rocks,
or in cracks in bedrock in fast-flowing reaches. Moderately fresh shells (but no live
specimens) have 'been collected from the Kankakee River as recently as 1991 (INHS
Mollusk Collection). Existing records may not reflect the actual historical or present
range of this species because, unless its microhabitat is searched specifically, S. ambigua,
is likely to be overlooked.

Plethobasus cyphyus, sheepnose, was formerly widespread in the medium-sized to large
rivers of Illinois (Cummings and Mayer 1997; INHS Mollusk Collection). Currently this
species is known in Illinois from small, isolated populations in the Wabash, Kankakee,
and Mississippi rivers. Within the last 10 years, live individuals have been found in the
Kankakee River at Wilmington (1984), Custer Park (1986), Kankakee (1988), and Aroma
Park (2004) (INHS Mollusk Database).

Cyclonaias tuberculata, purple wartyback, was historically widely distributed in Illinois,
including the Kankakee River (Cummings and Mayer 1997; INHS Mollusk Collection).
Since 1980, it has been found alive in the Kankakee River at the IL Rte 53 bridge (1984),
Wilmington (1984), Kankakee River State Park (1994), US Hwy 45 bridge (1987),
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Custer Park (2000), Langham Island (2000), Aroma Park (2004), and the 1-55 bridge
(2008) (INHS Mollusk Database).

Elliptio dilatata, spike, was historically widely distributed in Illinois, including the
Kankakee River (Cummings and Mayer 1997; INHS Mollusk Collection). Since 1980, it
has been found alive in the Kankakee River at the US Hwy 45 bridge (1987), Custer Park
(1988), Des Plaines Wildlife Conservation Area (1991), Momence (2000), and Aroma
Park (2004) (INHS Mollusk Database).

Epioblasma triquetra, snuffbox, has been recorded in Illinois from creeks as well as
large rivers (Cummings and Mayer 1997; INHS Mollusk Collection). Currently this
species is known in Illinois from a small, isolated population in the Embarras River and
hasn't been collected alive in the Kankakee River (INHS Mollusk Database).

Ligumia recta, black sandshell, was formerly widespread in the medium-sized to large
rivers of Illinois, including the Kankakee River (Cummings and Mayer 1997; INHS
Mollusk Collection). Since 1980, it has been found alive in the Kankakee River at the
US Hwy 45 bridge (1987) Wilmington (1999), Kankakee River State Park (1994), Custer
Park (2000), Momence (2000), Langham Island (2000), Aroma Park (2004), and the 1-55
bridge (2008) (INHS Mollusk Database).

METHODS

The Kankakee River at the Braidwood Station discharge channel was investigated for the
presence of freshwater mussels on 8 August 2008. Field crew consisted of ENHS personnel
J.S. Tiemann, K.S. Cummings, C.A. Mayer, C.A. Phillips, A.R. Kuhns, J.L. Sherwood, and
D.M. Ellington, as well as Chicago Academy of Science staff S. Clark. Sampling consisted
of two phases (Strayer and Smith 2003). Phase I was handing picking along shoreline
(yellow area in Figure 1) by six people for 2.5 hours, which is equivalent to 15 person-hours
total. During the time search, live individuals and valves of dead specimens were collected
in a random manner, covering all substrate types. Phase 2 consisted of nine 220-m brail runs
in the center of the river (red lines in Figure 1); the brail was retrieved several times
throughout the length a run to check for mussels and to clean debris from the hooks. Live
individuals were counted by area (e.g., north shore, south shore upstream of effluent pipe,
south shore downstream of effluent pipe, and brail) and returned to the river upstream of the
effluent pipe. Voucher specimens of each species were retained and deposited in the MNHS
Mollusk Collection, Champaign. Shell material will be classified as live, dead (valves with
tissue present or shiny nacre and intact periostracum), or relict (valves with chalky nacre and
worn periostracum) based on condition of best specimen found.

RESULTS AND DISCUSSION

As with other areas of the Kankakee River, the area in the immediate vicinity of the
Braidwood Station discharge channel supports a diverse and abundant fauna. A total of
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212 live individuals from 15 species were collected alive during the 2008 survey;
included in this total were three live C. tuberculata, which is state-threatened (Table 1).
An additional eight species were collected as shell only, including fresh-dead P. cyphyus
which is state-endangered, relict E. dilatata and L. rectaboth of which are state-
threatened (Table 1). The majority of live individuals collected were found while
brailing (20 individuals from three species, including one C. tuberculata) or while hand-
picking the south shore upstream of the effluent pipe (156 individuals from 15 species
including two C. tuberculata). No individuals were found on the north shore, and only
36 individuals from five species were found on the south shore downstream of the
effluent pipe). The fresh-dead P. cyphyus was found on the south shore both upstream of
the effluent pipe while the relict E. dilatata and L. recta were found on the south shore
both upstream and downstream of the effluent pipe.

Habitat (silted-sand with small patches of mud and gravel) at the south shore upstream of
the effluent pipe proved to be conducive for large mussel populations, while habitat at the
north shore (mud and rip-rap) and south shore downstream of the effluent pipe (silted-
sand with large fluctuations in water temperature) suggested that this area was mostly
unsuitable for freshwater mussels. Because of depth issues (>2 m), habitat in the center
channel could not be assessed, but mussels were encountered in areas upstream of the
Braidwood Station discharge channel.
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Table 1. Freshwater mussel (Bivalvia: Unionidae) known form the Kankakee River, Will
County, Illinois. Also included are those species found as incidental encounters during
fish surveys (data marked with an "X" and are from INHS Mollusk Collection,
Champaign) and those collected during the 2008 freshwater mussel survey of the
Braidwood Station discharge channel. "L" are number of individuals found alive, "D"
are those collected only a fresh-dead shell, and "R" are those discovered only as relict
shell. Special status includes ST = state-threatened and SE = state-endangered.

Subfamily Scientific name Common name Incidental 2008
' take survey

Anodontinae Alasmidonta marginata
Lasmigona complanata

Ambleminae

Lampsilinae

Lasmigona costata
Pyganodon grandis
Simpsonaias ambigua SE

Strophitus undulatus
Utterbackia imbecillis
Amblema plicata
Cyclonaias tuberculata
ST

Elliptio dilatata ST

Fusconaiaflava
Megalonaias nervosa
Plethobasus cyphyus SE

Pleurobema sintoxia
Quadrula metanevra
Quadrula pustulosa
Quadrula quadrula
Actinonaias ligamentina
Epioblasma triquetra SE

Lampsilis cardium
Lampsilis siliquoidea
Leptodea fragilis

Ligumia rectaST

Potamilus alatus-
Potamilus ohiensis
Toxolasma parvus
Venustaconcha
ellipsiformis
Villosa iris SE

Elktoe- .
White
heelsplitter
Flutedshell
Giant floater
Salamander
mussel
Creeper
Paper pondshell
Threeridge
Purple wartyback

Spike
Wabash pigtoe
Washboard
Sheepnose
Round pigtoe
Monkeyface
Pimpleback
Mapleleaf
Mucket
Snuffbox
Plain pocketbook
Fatmucket
Fragile
papershell
Black sandshell
Pink heelsplitter
Pink papershell
Lilliput
Ellipse

X

X

X

X

X-

X

13L
3L

R
7L

28 L
3L

R
D
D
D

5L
2L
12L
2L

115L
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D

X D
1OL

X
X 1L
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