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SUMMARY AND CONCLUSIONS

Bacteria

At the seven stations sampled on the North Branch of the
Chicago River (NBCR) in 1981, the total coliform counts ranged
from 1.2 x 103 to 5.0 x 105 per 100 milliliters, the fecal co-
liform counts ranged from 8.5 x 101 to 3.3 x 104 per 100 milli-
liters, and the fecal streptococcus counts ranged from 4.6 x 101
to 5.7 x 103 per 100 milliliters. The "General Use" criteria of
200 fecal coliform per 100 milliliters, based on a minimum of
five samples taken over not more than a 30-day period, estab-
lished by the Illinois Pollution Control Board (IPCB), was not
met on any of the four dates on which the NBCR was sampled.

Standard plate counts ranged from 5.2 x 103 to 2.0 x 105
per milliliter. These counts were comparable to those found in
the artificial deep~draft waterways in metropolitan Chicago in
1975, 1976, and 1977.

The counts for Pseudomonas aeruginosa ranged from 2.7 X 103
to 4.6 X 103 per 100 milliliters and the counts for Salmonella
ranged from 1.5 x 10~1 to 4.2 x 10~1 per 100 milliliters.

Periphvton
A 20 percent reduction in the average number of periphyton
species occurred between the NBCR/Dempster Street and NBCR/North
Central Park Avenue stations. The number of persistent species
(species occurring in one-half or more of the samples collected)

declined by 35 percent between these same stations, which indi-
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cated that the number of hardier periphyton species was being

reduced between these stations.

The average periphyton concentration decreased from 165,000
organisms per square centimeter at the NBCR/Glenview Road sta-
tion to 70,000 organisms per square centimeter at the NBCR/
Dempster Street station, a reduction of 58 percent.

Chlorophyll a concentrations followed the pattern exhibited
by the population of persistent species and the average periphy-
ton population, declining from 1.237 micrograms per square cen-
timeter at the NBCR/Glenview Road station to 0.413 micrograms
per square centimeter at the NBCR/Dempster Street station, a

reduction of 67 percent.

The autotrophic index devised by Weber is a ratio of the
organic matter concentration to the chlorophyll a concentration.
Using a relatively clean stream as a baseline, Weber determined
that the autotrophic index values above 100 indicated degrada-
tion of the water by organic wastes such as sewage. The values
calculated for each station sampled on the NBCR ranged from 112
to 770.

Equitability, the measure of species distribution within a
community, compared to an expected distribution based on the
Shannon-Weaver species diversity index, was calculated for the
periphyton community at each station. According to Weber, val-
ues less than 0,50 indicate degraded water quality. All values
calculated for the NBCR were less than 0.50, ranging from 0.02

to 0.10, showing poor water quality conditions in the NBCR study

area,
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The decline in the number of periphyton species, persistent
periphyton species, periphyton densities, and chlorophyll a con-
centrations between upstream and downstream stations on the
NBCR, all supported the conclusion that the NBCR was receiving
significant amounts 6f pollutants from the numerous combined
sewer overflows (CSOs) and nonpoint pollutional sources in the
study area.

This conclusion is further supported by the derived para~
meters of autotrophic index and equitability. Based upon these
parameters, the overall water quality of the NBCR in the study
area was relatively poor.

Fish

A total of 12 species of fish and fish hybrids were col-
lected from ten stations located on the NBCR in Cook and Lake
Counties. Based on the numbers of species of fish collected,
the Middle Fork of the NBCR and the Skokie River had a greater
diversity of species (11 each) than the West Fork of the NBCR
(six species) or the downstream stations, from Glenview Road to
Albany Avenue (eight species), and therefore, had a better water
quality than the latter two sections. However, the abundance of
individual fish collected was relatively constant in terms of
catch per 10 minutes electrofishing with an average of 11 fish
per 10 minutes in the West Fork, 21 in the Middle Fork, 13 in
the Skokie River, and 14 in the downstream section. As in 1980,
the lowest number of species (one species) and the lowest catch

per unit effort (four fish per 10 minutes electrofishing) oc-
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curred at the Albany Avenue station which is the farthest down-
stream station on the NBCR.

The green sunfish, which is tolerant of a wide range of
ecological conditions, was the most numerous species in all
three forks of the NBCR as well as at the downstream locations.
The assemblage of species collected from all NBCR stations was
largely composed of species with a tolerance to a wide range of
ecological conditions. This suggested that the water quality
conditions were stressful to fish throughout the NBCR. This
situation is due to the large number of combined sewer outfalls
and sources of nonpoint pollution in the study area.

When compared with seven other streams of similar drainage
area in the Chicagoland region, the NBCR was low in average and
maximum species per sample and in abundance of fish., Based on
fish data, the NBCR appears to be similar in water quality to

the Little Calumet River and to Salt Creek.



INTRODUCTION

The Metropolitan Sanitary District of Greater Chicago
(District) is responsible for the quality of the water in the
streams and the canals within its jurisdiction. The District
established its Ecosystematic Study Program in 1975, to monitor
these waterways. The activities under this monitoring program
are provided by the Research and Development Department's
Biology Section. The_field monitoring activities are handled by
the following groups within the Biology Section: Analytical
Microbiology, Aquatic Ecology, and Fisheries.

From 1975-1977, the deep-draft waterways (Chicago and
Calumet systems) were studied (1, 2, 3). The monitoring efforts
during 1978 and 1979 were concentrated in that portion of the
Des Plaines River within Cook County (4, 5). 1In 1980 and 1981,
that portion of the North Branch of the Chicago River (NBCR)
within Cook County, and above its confluence with the North
Shore Channel (NSC) was monitored (6).

According to the 1973 Water Quality Standards adopted by
the Illinois Pollution Control Board (IPCB), the waters of the
NBCR were designated for "General Use." This means that the
waters mﬁst meet the General Standards which are designed to
protect the state's water, "...for aquatic life, agricultural
use, primary and secondary contact use, and most industrial

uses, and ensure the aesthetic quality of the State's aquatic

environment."



The objectives of this study were to determine the bac-
terial, periphytic algae, and fish populations in the NBCR.
Evaluation of the existing biological community structure in a
waterway is useful in detecting pollution and in quantifying the
intensity of its effects. When a waterway is stressed due to
pollutant additions the more pollutant-tolerant organisms will
increase in abundance and the less tolerant ones will decrease.
Effects of stress can be detected by examining population
density estimates, species composition, and species diversity of
the aquatic community. The District's Biology Section monitored
the bacteria, periphyton, and fish communities of the NBCR dur-
ing 1981 in order to establish the water quality conditions of

this waterway.



DESCRIPTION OF THE NORTH BRANCH OF THE CHICAGO RIVER

The Wisconsinian glacier left behind a system of lake-
border moraines paralleling the western shore of Lake Michigan
(12) . From the sags formed between these moraines arose the
West Fork of the NBCR, the Middle Fork of the NBCR, and the
Skokie River., The flow of the NBCR is southward until about
four miles south of the tip of the Deerfield moraine (Touhy
Avenue) where the NBCR turns southeastward toward Lake Michigan.
The NBCR is intercepted by the NSC and diverted into the re-
versed flow of the Chicago River in downtown Chicago (7).

The drainage area of the entire NBCR system is 113 square
miles (292 square kilometers); 52.3 square miles or 46 percent
lies outside the jurisdiction of the District (8). Within the
District jurisdiction are 41 combined sewer outfalls discharging
to the NBCR (9).

The West Fork of the NBCR at Dundee Road is at an elevation
of 637.98 feet (194.456 meters) with an average discharge over
28 years of 12,2 cubic feet per second (0.346 cubic meters per
second) (10). The maximum discharge occurred July 13, 1957,
with 930 cubic feet per second (26.3 cubic meters per second)
(10) .

The Middle Fork of the NBCR at Lake-Cook Road is at an ele-
vation of 638.88 feet (194.731 meters) with an average discharge
over 28 years of 14.2 cubic feet per second (0.402 cubic meters
per second) (10). The maximum discharge occurred March 5, 1976,

with 550 cubic feet per second (15.6 cubic meters per second)



(10) . There were times when no flow was observed in either the
West Fork or the Middle Fork of the NBCR (10).

The Skokie River at Clavey Road is at an elevation of
622,83 feet (189.839 meters) with an average discharge over 13
years of 22.3 cubic feet per second (0.632 cubic meters per
second) (10). The maximum discharge occurred August 26, 1972,
with 570 cubic feet per second (16.1 cubic meters per second)
(10) . The minimum discharge occurred October 13, 14, 29, 1979,
with 0.78 cubic feet per second (0.022 cubic meters per second)
(10) .

Figure 1 outlines the path of flow of the NBCR and its
forks, and its position relative to Lake Michigan. The portion
of the NBCR included in this study was the segment west and
north of the confluence with the NSC. The stations from which
samples were taken are marked and designated according to type

of sample collected.
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DESCRIPTION OF THE BIOLOGICAL CHARACTERISTICS USED
TO DETERMINE THE WATER QUALITY OF THE
NORTH BRANCH OF THE CHICAGO RIVER

Bacteria
INDICATOR BACTERIA
Bacterial analyses such as total coliform (TC), fecal coli-
form (FC), and fecal streptococcus (FS) tests are used exten-

sively by the District to indicate the sanitary quality of

water.

STANDARD PLATE COUNT (SPC)

An empirical procedure which gives an estimate of the total

bacterial population.

PSEUDOMONAS AERUGINOSA
This ubiquitous organism is a causative agent of outer and
middle ear infections, chronic ulcerations of the skin, and many

burn and wound infections.

SALMONELLA
The genus Salmonella contains a variety of species all of
which are pathogenic for man or animals and usually for both.,

They are all facultative intestinal parasites.
Periphyton

PERIPHYTON POPULATION ANALYSIS

Algae are the base of all aquatic food chains by virtue of

their ability to convert inorganic substances to organic sub-



stances through the process of photosynthesis which is dependent
on the availability of light (turbidity) and the presence of
chlorophyll.

Periphyton are generally defined as microfloral growth on a
substrate. This definition includes a variety of zoogleal and
filamentous bacteria, protozoans, rotifers, algae, and associ-
ated trapped organisms (11). In this study, only the algal
fraction was analyzed. The periphytic algae were preferentially
sampled and analyzed because they are the most numerous under
the conditions where the littoral zone approximates the surface
area such as in streams or rivers. They are stationary, there-
fore, exposed to all the variations in concentration levels of
constituents in the surface water.

Because of their short generation times, periphyton algae
are very responsive to their environment. A clean, undisturbed
water environment produces a great variety of periphyton algal
species with none dominant in terms of density. An environment
rich in the major nutrients (nitrogen, phosphorus, and potas-
sium), carbon dioxide, and trace elements produces a high den-
sity population of periphyton algae with one to several dominant
species. Toxic levels of compounds in an environment tend to
reduce both the density of periphyton organisms and the number

of species.

CHLOROPHYLL a
The concentrations of chlorophyll a are a measure of

photosynthetic potential and biomass of chlorophyllous organ-



isms. According to Weber (12) the chlorophyll content of the

biomass grown in relatively clean waters is one to two pergent.

ORGANIC MATTER

The organic matter content of a sample is a measure of the
total biomass. This biomass may be made up of chlorophyllous
and nonchlorophyllous organisms and the latter may be signifi-
cant in water degraded by dissolved or particulate organic en-
richment (12).

Eish

Fish collections and analyses give the most meaningful
index of water quality to the public and have been performed on
the District waterways since 1974 (1,2,3,4,5,6). Fish occupy
the upper levels of the aquatic food chains as the ultimate
aquatic consumer. Therefore, changes in water quality that
significantly affect the other kinds of organisms within the
aquatic community will also affect the species composition and
abundance of the fish population.

A knowledge of the assemblage of fish species in a stream
and the numerical relationships of these species provides an
excellent biological picture of the watercourse and its well
being. When such information is available over a long period of
time, fishes can be one of the most sensitive indicators of the

quality of the aquatic environment (13).

. ¢ the Sampling Locati 1 F ¢ Samoli

Seven sampling stations were chosen for the collection of



bacteria, periphyton, and fish. Figure 1 shows the location of
these stations. Table 1 gives a description of the location of
the bacterial and periphyton collection stations and Ighlg;z
gives a description of the fish collection sites.

Samples for bacterial analyses were collected during May,
July, October, and November. Periphyton samples were collected
biweekly beginning February 25, and ending December 16. Fish

samples were collected in June, July, and November,



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 1

SAMPLING SITES ON THE NORTH. BRANCH OF THE CHICAGO
RIVER (NBCR) FOR BACTERIA AND PERIPHYTON*

Station
Number Locations
1 West Fork NBCR and Lake-Cook Road
2 Middle Fork NBCR and Lake-Cook
Road
3 Skokie River and Lake Cook Road
4 Skokie River and West Frontage
Road to Edens Expressway
5 NBCR and Glenview Road
6 NBCR and Dempster Street
7 NBCR and North Central Park
Avenue (Periphyton-only)
8 NBCR and Albany Avenue and

Winona Street (Bacteria-only)

*Figure 1 for map of station locations
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 2

LIST OF FISH SAMPLING STATIONS* ON THE NORTH BRANCH OF
THE CHICAGO RIVER (NBCR)

Station Number Locations

Cook County

51 West Fork, NBCR, River Mile 27,2, up-
stream and downstream of Dundee Road,
T42N/R12E/S9NE, Northbrook

282 Middle Fork, NBCR, River Mile 28.6
upstream of Lake-Cook Road, T43N/R12E/
S5348W, Deerfield and downstream of
Lake-Cook Road, T42N/R12E/S3NE,
Northbrook

284 Skokie River, River Mile 29.7, down-
stream of Lake-Cook Road, in diversion
channel, T42N/R12E/S2NE, Highland Park

53 Skokie River, River Mile 23.9, down-
stream of West Frontage Road T42N/
R13E/S30NE, Northfield

285 NBCR, River Mile 21.5, downstream of
Glenview Road, T42N/R12E/S36SE,
Glenview

286 NBCR, River Mile 18.3, upstream of
Dempster St., T41N/R12E/S18SE, Morton
Grove

287 NBCR, River Mile 7.6, 100 meters up-

stream of junction with North Shore
Channel, adjacent to Albany Avenue
T40N/R13E/S12SW, Chicago

Table continued on following page-

11



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 2 (continued)

LIST OF FISH SAMPLING STATIONS* ON THE NORTH BRANCH OF
THE CHICAGO RIVER (NBCR)

Station Number Locations

Lake County

289 West Fork, NBCR, River Mile 32.2-32.8,
downstream of Half Day Road, T43N/R1l1lE/
S138E, Lincolnshire

281 Middle Fork, NBCR, River Mile 32.7,
downstream of Half Day Road, T43N/R12E/
S17SE, Highland Park

283 Skokie River, River Mile 33.4, upstream
and downstream of Half Day Road, T43N/
R12E/S15SW, Highland Park

*Figure 1 for location of fish sampling stations.
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METHODS OF BIOLOGICAL ANALYSES OF WATERWAYS SAMPLES

Bacteria

Water samples for bacterial analyses were collected in
sterile one gallon containers with enough sodium thiosulfate to
neutralize 15 milligrams per liter chlorine. All samples were
taken at the stream surface in the center of the waterway on the
upstream side of the bridge. The samples were transported on
ice to the Research and Development Laboratory in Stickney,
Illinois. Analyses were begun approximately six hours after
collection of the first sample and within two hours of collec-

tion of the last sample.

INDICATOR BACTERIA (TC, FC, AND FS)

Total coliform, FC, and PS analyses were performed accord-
ing to Standard Methods (11). Typical and atypical colonies
were confirmed. Typical colonies for TC were red with a green-
ish metallic sheen, atypical colonies varied in color, shape, or
size of the colonies. Typical colonies for FC were blue, atypi-
cal colonies varied in color, shape, or size, Typical colonies
for FS were salmon to red in color, atypical colonies varied in

color, shape, or size.

STANDARD PLATE COUNT (SPC)

Standard plate counts were performed according to Standard
Methods (11).

PSEUDOMONAS AERUGINOSA
Pseudomonas aeruginosa analyses were performed and con-

13



firmed according to a most probable number (MPN) procedure

described in Standard Methods (11).

SALMONELLA

Salmonella were estimated using a modification of the MPN
technique described by Kenner and Clark (14). Presumptive
Salmenella were identified biochemically using the Analytical
Profile Index (API-20 ) system for identification of Entero-
bacteriaceae., Confirmation of isolates was performed with
polyvalent Salmonella "O" antisera., Verification and further
serotyping of the isolates were performed by the Illinois
Department of Public Health and to increase confidence in the
results several isolates were submitted in duplicate and trip-

licate to assess the accuracy of the serotyping.

Periphyton

Samplers for periphyton consisted of a plastic cage con-
taining eight microscope slides, held in a vertical position to
prevent sedimentation of suspended solids. The cage was kept
suspended one centimeter below the surface of the water by
floats. These samplers were anchored in place with a lead line
attached to a stationary object on the river bank. Periphyton
were allowed to develop on the glass slides for a period of two
weeks., After this period of growth, the entire cage was re-
placed and the slides were wrapped in aluminum foil and kept
iced until delivered to the laboratory. 1In the laboratory the
slides were removed from the cages and randomly segregated for

each analysis. Generally, two slides each were used for the

14



diatom, nondiatom, chlorophyll a, and biomass determinations to

insure proper representation of specimens and material.

PERIPHYTON POPULATION ANALYSIS '

After digestion, sample aliquots were mounted as appropri-
ate for diatom analysis (12) and examined microscobically (x800)
for identification and enumeration of the organisms.

After the nondiatoms were fixed by glutaraldehyde and con-
centrated by sedimentation, a volume of 0.1 milliliters was
mounted on a slide. These organisms were identified and enumer-
ated at a total magnification of 640. The convention for count-
ing both diatoms and nondiatoms was to count 300 microscopic
fields or 500 organisms (short count), whichever came first.
Total counts, diatoms plus nondiatoms, were calculated and ex-
pressed as organisms per square centimeter of developed slide
area.

Populations for individual species were determined and the
Shannon-Weaver species diversity index computed (12). Using
this index and the number of species, the equitability of the

sample was calculated using the tables devised by Lloyd and

Ghelardi (12).

CHLOROPHYLL A

The extracts were centrifuged at over 500 x g for approxi-
mately 20 minutes to remove turbidity and the supernatant
scanned in a Beckman DK-2A Spectrophotometer (bandpass six
nanometers at 663 nanometers) from 750 to 600 nanometers. The

United Nations Educational, Scientific, and Cultural Organi-

15



zation (UNESCO) equations for chlorophyll a (trichromatic
method) were used to determine chlorophyll a concentrations in

the extract and extrapolated to the original sample (12).

ORGANIC MATTER

Slides dried at 105°C were cooled in a desiccator and
weighed. They were then ashed in a muffle furnace at 550 to
600°C for one-half hour, cooled, and weighed again. The dif-
ference in weight (the ash-free dry weight) is, by definition,
the organic matter. The yields of organic matter were stan-
hdardized to weight of organic matter per square centimeter of
developed microscope slide.

The autotrophic index (AI), relating the organic matter
content to the chlorophyll a content, was calculated using
Weber's équations (12) as follows:

Autotrophic Index = Ash-free Weight(mg/m2)
Chlorophyll a (mg/m2)
Eish

During 1981, all fish were collected by use of a 12 volt
direct current backpack electrofisher, often followed by a 15
foot,'3/16 inch mesh minnow seine. The stunned fish were col-
lected with dip nets. Generally, a 40 meter section of stream
was marked off by use of an optical range finder and fish were
shocked on both sides of the stream along a total of 80 meters
of shoreline. When the stream was narrow, an 80 meter section

on only one side was sampled (as at site number 284). 1In some

16



cases an additional length of stream was included. Electro-
fishing time was noted for all samples.

Large fish were identified to species, weighed to the
nearest gram or portion of a pound and measured for standard and
total length to the nearest millimeter. They were then returned
to the stream of capture. Small fish were preserved in 10-15
percent formalin and identified, weighed, and measured in the

laboratory.

17



RESULTS

Bacteria

Sampling runs for bacterial analyses were performed on May
5, July 7, October 6, and November 4, 1981. Geometric means of
the resultant data are presented in Table 3.

INDICATOR BACTERIA

Total Coliform. The three forks of the NBCR at Lake Cook
Road differ in TC counts with geometric means of 1.2 x 103 TC
per 100 milliliters in the Skokie River, 1.1 x 104 TC per 100
milliliters in tﬁ; Middle Fork NBCR, and 8.7 x 104 TC per 100
milliliters in the West Fork NBCR. The Skokie River TC counts
increased to a geometric mean of 1.0 x 104 TC per 100 milli-
liters at West Frontage Road. There was no increase in the
geometric mean of TC counts after the confluence of the Skokie
River with the Middle Fork NBCR at Glenview Road. After the
confluence of this combined stream with the West Fork NBCR above
Dempster Street, there was an increase in TC counts to 5.0 x 105
TC per 100 milliliters. A decrease in TC counts occurred be-
tween Dempster Street and Albany Avenue and Winona Street where
the counts were 1.5 x 104 TC per 100 milliliters (Table 3 ).
The confirmation rate for TC (Table 4) during this study for
typical colonies was 62.8 percent. A normal range for confirma-
tion rates is 60 to 70 percent for colonies presumed to be TC.

Fecal Coliform. Each of the three forks of the NBCR at
Lake-Cook Road differed in FC counts. A geometric mean of 8.5 x

101 FC per 100 milliliters was found in the Skokie River. At

18



61

THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 3

GEOMETRIC MEAN OF BACTERIAL COUNTS FOR THE NORTH BRANCH OF THE CHICAGO RIVER (NBCR) 1981

Station Number

(Figure 1) TC1 FC2 FS3 SPC4 195 aeruginosa5 Salmonella
——————————————————————— wrm s m e COUH B — e e e e e

Lake-Cook Road (1) 4 4 3 4 2 -1
West Fork NBCR 8.7x%x10 1.3x10 2.2x10 7 .2%10 6.0x10 <4.2x10
Lake~Cook Road (2) 4 3 2 4 2 -1
Middle Fork NBCR 1.1x10 1.0x10 7.5x10 2.9x%10 3.1x10 <1 .5x10
Lake-Cook Road (3) 3 i o 3 2 -1
Skokie River 1.2x10 8.5x10 4.6x10 5.2x10 2.7x10 <1.6x10
West Frontage Road to

Edens Expressway (4) 4 3 5 4 5 -1
Skokie River 1.0x10 2.7x10 8.1x10 1.7x10 2.5x10 <1.5%x10
Glenview Road (5)

North Branch of 4 P s 4 s -1
Chicago River 1.3x%x10 2.4x10 7.4x10 3.9x10 4.7x10 <1.5x%x10
Dempster Street (6)

North Branch of 5 4 3 5 5 -
Chicago River 5.0x10 3.3x10 5.7x10 2.0x10 4.6x10 <2.6x10
Albany Avenhue and Winona

Street (8) North Branch 4 3 5 4 2 -
of Chiicago River 1.5x10 4.1x10 1.2x10 2.8x10 4.1x10 <2.0x10

lTC = Total Coliform, 2FC = Fecal Coliform, 3FS = Fecal Streptococcus, 4SPC = Standard Plant Count,

5P. aeruginosa = Pseudomonas aeruginosa

*Values shown are the geometric average of four samples taken May 5, July 7, October 6, and November 4,
1981 and are given as counts per 100 milliliters except for SPC which is given as counts per milliliter.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 4
TOTAL COLIFORM (TC), FECAL COLIFORM (FC), AND FECAL STREPTOCOCCUS (FS)

COLONY CONFIRMATIONS IN THE NORTH BRANCH OF THE CHICAGO RIVER
DURING 1981

TC ) FC FS
Typical* Atypical**Typical  Atypical Typical Atypical
Colonies Colonies Celonies Colonies Colonies Colonies

Nungber of Colonies Confirmed 93 4 124 5 167 2
Number of Colonies Tested 148 - 30 143 26 173 2
Percent Confirmed 62,8 13,3 - 90.2 19,2 96.5 100

*Typical Colonies - TC, red with greenish metallic sheen; FC, blue; FS, salmon to red.
**Atypical Colonies ~ Variations in color, size, or shape of typical colonies.



the Middle Fork NBCR the geometric mean of the FC counts was 1.0
x 103 per 100 milliliters, while at the West Fork NBCR the geo-
metric mean of the FC counts was 1.3 x 104 per 100 milliliters
(Table 3). There was an increase in the geometric means of the
FC counts in the Skokie River to 2.7 x 103 per 100 milliliters
at West Frontage Road. There was no change in the geometric
means of the FC counts when the Skokie ﬁiver combined with the
Middle Fork NBCR at Glenview Road, but the geometric means of
the FC counts increased with the confluence of the West Fork
NBCR to 3.3 x 104 FC per 100 milliliters at Dempster Street. No
change in the geometric means of FC counts occurred over the
following ten mile reach to the confluence with the NSC.

The confirmation rate for typical FC colonies (Table 4)
tested during this study was 90.2 percent as compared to 94.9
percent in 1980. The normal range of FC confirmations was 90 to
95 percent (15).

Fecal Streptococcug. The station located on Lake-Cook Road
and the Skokie River with a geometric mean FS count of 4.6 x 101
per 100 milliliters differed by an order of magnitude from the
7.5 x 102 FS per 100 milliliters at Middle Fork NBCR and two
orders of magnitude from the 2.2 x 103 FS per 100 milliliters at
West Fork NBCR. The latter two stations exhibited little dif-
ference between them. The geometric mean of the FS counts in
the Skokie River at Lake-Cook Road increased to 8.1 x 102 FS per
100 milliliters at West Frontage Road. No further change oc-

curred in the FS counts in the NBCR to its confluence with the

NSC (Table 3).
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The confirmation rate for the identification of typical and
atypical colonies presumed to be FS in this study was 96.5
(Table 4) compared to 96.5 percent in 1980. The normal range of

confirmation rates for FS is 90 to 100 percent (15).

STANDARD PLATE COUNTS

The SPC geometric means varied from a low of 5.2 x 103 to
a high of 2.0 x 105 per milliliter in the NBCR and its forks.
The low SPC geometric mean of 5.2 x 103 per milliliter occurred
at Lake-Cook Road and the Skokie River which differed signif-
icantly from the 7.2 x 104 SPC per milliliter at Lake-Cook Road
and the West Fork NBCR and the 2.0 x 105 SPC per milliliter at
Dempster Street after confluence of the NBCR with the West Fork

NBCR. Counts at the remaining stations varied only slightly

(Table 3).

PSEUDOMONAS AERUGINOSA
The densities of P. aeruginoga at all stations, given as

geometric means, ranged from 2.5 x 102 to 4.6 x 103 per 100
milliliters (Table 3).

SALMONELLA

No significant variation in Salmonella counts was observed,
the counts at all stations of the NBCR being on the order of
10-1 per 100 milliliters (Table 3).

Geldreich (16) reported that Salmonella occurred in less

than 27.6 percent of fresh water samples when the FC concentra-

tion was 200 or less per 100 milliliters. In this study Sal-
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monella were recovered in one of two samples which contained
less than 200 FC per 100 milliliters.,

Geldreich also reported that the frequency of Salmonella
rose to 85.2 percent when FC counts were in the range of 200 to
2,000 per 100 milliliters. For this range of FC in the NBCR
during 1981, only six of 26 samples (26.1 percent) were found to
contain Salmonella, considerably fewer positives than predicted
by Geldreich.

Serotyping of the Salmonella spp. isolated produced the
species data presented in Table 5. All of the species listed
are routinely isolated in clinical laboratories in the metro-

politan Chicago area.

Periphyton
Periphyton samples were collected on a biweekly basis be-
ginning February 25 and ending December 16. A total of 20 sam-
pling runs were made during 198l1. Of a possible 140 samples,
117 were collected and analyzed (85 percent sampler recovery)
for periphyton population densities and species composition,

chlorophyll a concentration, and organic matter concentration.

PERIPHYTON POPULATION ANALYSIS

For the stations sampled in the NBCR and its forks, the
average periphyton concentration ranged from 61,000 organisms
per square centimeter at North Central Park Avenue, the farthest
downstream station in the NBCR study area, to 294,000 organisms

per square centimeter at Lake-Cook Road in the West Fork NBCR
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE 5

SALMONELLA SEROTYPES ISOLATED FROM THE NORTH BRANCH OF THE

CHICAGO RIVER (NBCR) DURING 1981

Date Station* Serotype Number Isolated

5/5/81 West Fork NBCR and Lake-Cook Road- S. mississippi 1
S. anatum 1

S. typhimurium 3

5/5/81 Skokie River and Lake~Cook Road S. agona 1
5/5/81 NBCR and Dempster Street S. anatum 3
S. heidelber 1

7/7/81 West Fork NBCR and Lake-Cook Road S. enteritidis 2
10/6/81 NBCR and Albany and Winona S. typhimurium 1
S. oranienbura 1

11/3/81 West Fork NBCR and Lake-Cook Road S. typhimurium 1
11/3/81 NBCR and Dempster Street S. chester 1

*Description of stations in Table 1 and locations in Figure 1.



(Table 6), one of the farthest upstream stations (Figure 1). As
shown in Table 6, the average periphyton population densities
generally decreased with distance downstream.

The average number of species per station (Table 6) varied
in the forks of the NBCR from 33.3 at Lake-Cook Road in the West
Fork NBCR to 38.8 at Lake-Cook Road in the Skokie River., The
average number of species in the Skokie River increased to 43.7
at West Frontage Road. The average number of species remained
approximately the same in the NBCR after confluence with the
Middle and West Forks of the NBCR at Glenview Road and Dempster
Street, respectively. Over the ten mile reach between Dempster
Street and North Central Park Avenue, in the NBCR, the average
number of species decreased to 34.3.

The species appearing in one-half or more of the samples
collected at each station were defined as persistent species and
their number per station is presented in Table 7. Those up-
stream stations located on the forks of the NBCR on Lake-Cook
Road contained 25 to 28 of these persistent species. The number
of persistent species increased in the Skokie River to 38 at
West Frontage Road and remained at 38, after confluence of the
Skokie River with the Middle Fork of the NBCR, at Glenview Road.
However, after confluence of the NBCR with the West Fork of the
NBCR, the number of persistent species decreased to 34 at
Dempster Street in the NBCR and ten miles farther downstream to

22 species at the North Central Park Avenue station.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 6

ANALYSES OF PERIPHYTON SAMPLES COLLECTED FROM THE NORTH
BRANCH OF THE CHICAGO RIVER (NBCR) DURING 1981

Average Concentration

Geometric Mean of

of g:;:?:izzn of P2:i;:§:o§hgs:§£e Shannon-Weaver Oéﬁi::: Chiorophyll Autotropiifc
Station Name Numb r (organisms/cm™) Per Sample Diversity Index Equitability (ug/cmz) (ug/cmz) Index
West Fork NBCR 1 293,528 33.3 1.4706 0.0289 316.3 2.832 111.7
Middle Fork NBCR 2 148,192 38.3 3.1524 0.1040 194.3 0.690 281.6
Skokie River 3 237,425 38.8 2.1370 0.0484 275.0 1.344 204.6
Frontage Road 4 209,063 43.7 3.2669 0.0848 630.6 1.477 426.9
Glenview Road 5 163,577 41.5 2.9914 0.1047 219.5 1.237 177.4
Dempster Street 6 70,782 42.4 3.0592 0.1043 160.0 0.413 387.4
North Central

Park Avenue 7 60,747 34.3 2 5956 0.0661 193.3 0.251 770 1

*Figure 1.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 7
SUMMARY OF ALGAL SPECIES DATA, BY STATION, RELATED TO FREQUENCY OF APPEARANCE

AND THE PRESENCE OF POLLUTANT-TOLERANT SPECIES IN THE NORTH BRANCH
OF THE CHICAGO RIVER DURING 1981

West Middle Skokie Frontage Glenview Dempster North Central
Name of Station Fork Fork River Road Road Street Park Avenue
Number of Station* 1 2 3 4 5 6 7
Number of Samples 20 17 19 18 12 13 19
Number of Species** 25 27 28 38 38 34 22
Number of Pollutant-Tolerant Species*** 10 15 14 18 19 19 13
Percent Pollutant-Tolerant Species 40.0 55.6 50.0 47.4 50.0 55.9 59.1

*Figure 1 for station locations.
**Number of species appearing at a frequency > 50 percent of the samples collected at each station (Persistent Species).
***pollutant tolerant species as listed by Palmer (17).



The number of persistent species were further subdivided by
segregating those organisms defined by Palmer (17) as pollutant-
tolerant. The results of this segregation are presented in
Table 7. The number of pollutant-tolerant species found at the,
upstream stations, located on the forks of the NBCR at Lake-Cook
Road, ranged from 10 to 15 species., At West Frontage Road in
the Skokie River, the number of pollutant-tolerant species in-
creased to 18, at Glenview Road, after confluence of the Skokie
River and the Middle Fork of the NBCR, the number of pollutant-
tolerant species increased to 19 and at Dempster Street, after
confluence of the NBCR with the West Fork NBCR, the number of
pollutant-tolerant species was 19. A decrease in the number of
pollutant-tolerant species was observed at North Central Park

Avenue in the NBCR to 13 species.

CHLOROPHYLL a

The results of periphyton chlorophyll a analyses are re-
ported in Table 6 as averages for each station sampled on the
NBCR and its forks. Chlorophyll a is one to two percent of the
total periphyton biomass grown in surface waters relatively free

of organic contamination (12) and consequently is an estimate of

the biomass.

ORGANIC MATTER

As with chlorophyll a the ash-free dry weight is a measure

of the organic matter content or biomass of a sample. The aver-
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age organic matter content for each station is presented in

Iable 6.

AUTOTROPHIC INDEX

The autotrophic index is the ratio of the organic matter
concentration to the chlorophyll a concentration (12). When the
ratio exceeds 100 the presumption is that there is soluble or
particulate organic contamination present resulting in the
growth of excess nonchlorophyllous microorganisms. The auto-
trophic index results are presented in Table 6 for each station

on the NBCR,

EQUITABILITY AND DIVERSITY INDEX

Equitability is a measure of the evenness of the distri-
bution of species within a population compared to a theoretical
distribution based on the Shannon-Weaver species diversity index
(12) . The diversity index and equitability were calculated for
each station and are presented in Table 6. Equitabilities nor-
mally range from zero to one (12) except in the unusual circum-
stance where the actual distribution is more even than the theo-
retical model of a natural distribution (12). Values of equita-
bility'of 0.5 indicate slight organic contamination and values
from 0.3 to zero indicate moderate to severe organic contamina-
tion. During 1981, all samples collected from the NBCR had
equitability values less than 0.3 as shown in Table §.

Eish
The catch of fish per 10 minutes electrofishing for the

Cook County and Lake County collections are presented in Tables
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8 and 9, respectively. The total number of species and the
average number and weight of fish per 10 minutes electrofishing
are presented in Table 10 for the forks of the NBCR and col-
lectively for the stations farther downstream. Table 1l pre-
sents the percent composition by number and weight of fish
collected per 10 minutes electrofishing for the forks of the
NBCR and collectively for the stations farther downstream.
Comparisons of the fish collections from the NBCR and other
waterways of the Chicagoland area are presented in Table 12.

Complete data on the 1981 fish collections from the NBCR and its
forks are listed in Appendix Tables AI-]l through AI-6.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE 8
NUMBER OF FISH TAKEN PER TEN MINUTES ELECTROFISHING
FROM THE NORTH BRANCH OF THE CHICAGO RIVER (NBCR)
AND ITS FORKS IN COOK COUNTY DURING 1981

Station Number and Locationx

West Fork Middle Fork Skokie Skokie
NBCR NBCR River River NBCR NBCR NBCR
51 282 284 33 285 286 287
Dundee Lake-Cook Lake-Cook Frontage Glenview Dempster Albany
Fish Species Road Road Road Road Road Street Avenue
————————————————————— Number of Fish Per Ten Minutes Electrofishing-----------------w——-
Goldfish 0.38
Carp 0.15 0.45 0.54 0.37 0.45
Carp x Goldfish
Hybrid : 0.15
Golden shiner 1.37
Fathead minnow 0.30 0.64 7.38 2.24 . 0.93
White sucker 2.63 0.19
Black bullhead 1.01 0.93
Black bullhead
(young-of-the~year} 42.88
Green sunfish 11.53 7.99 . 3.44 12.27 10.71 11.59 4.35
Pumpkinseed 0.19 0.46 0.30
Orangespotted sunfish 0.37 0.46
Bluegill 0.46 1.35 0.64 0.23 4.03

Table continued on following page.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 8 (continued)
NUMBER OF FISH TAKEN PER TEN MINUTES ELECTROFISHING

FROM THE NORTH BRANCH OF THE CHICAGO RIVER (NBCR)
AND ITS FORKS IN COOK COUNTY DURING 1981

Station Number and Location*

West Fork Middle Fork Skokie Skokie
NBCR NBCR River River NBCR NBCR NBCR
51 282 284 33 285 286 387
Dundee Lake~Cook Lake~-Cook W. Frontage Glenview Dempster Albany
Fish Species Road Road Road Road Road Street Avenue
SRS X T T XS L -===-~--Number of Fish Per Ten Minutes Electrofishing-----------=------
Bluegill (young-~of-
the year) 6.8
Green x Bluegill hybrid 0.19
Largemouth bass 0.91 0.45 1.06 0.67 0.62
Black crappie 0.23 0..31
Total Number Per
Ten Minutes 14.86 14.08 4.35 66.91%* 14.83 25.23%* 4.35

*Station numbers and locations keyed to Figure 1.
**Total is 24.03 fish per ten minutes without black bullhead youn-of-the-year.
***Total is 18.41 fish per ten minutes without bluegill young-of-the-year.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE 9

NUMBER OF FISH TAKEN PER 10 MINUTES ELECTROFISHING
FROM THE FORKS OF THE NORTH BRANCH
OF THE CHICAGO RIVER IN LAKE COUNTY
DURING 1981

Station Number and Location*

289 281 283
Half Day Half Day Half Day
Road Road Road
West Middle Skokie
Fish Species Fork Fork River

Carp

Carp x Goldfish Hybrid

Golden shiner 0.79
Fathead ninnow 0.68 2.36
Black bullhead 0.39
Green sunfish : 17570
Bluegill 0.34 12.98
Green x Bluegill Hybrid 0.39
Largemouth bass 2.70 0.79
Black crappie 0.79
Total Number Per 10 Minutes Electrofishing 392 36.19

1.20
026
0.26
2.60

3.64
0.26

*Figure 1
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'THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 10
TOTAL NUMBER OF FISH SPECIES COLLECTED AND AVERAGE NUMBER AND WEIGHT OF FISH

TAKEN PER 10 MINUTES ELECTROFISHING IN THE FORKS AND THE DOWNSTREAM
STATIONS OF THE NORTH BRANCH OF THE CHICAGO RIVER DURING 1981

West Middle Downstream
Fork Fork?2 Skokie Stations
Parameter NBCR NBCR River NBCR

Total Number of

Species (Hybrids

Not Included) 6 11 11 8
Average Number of

Fish Per 10 5 6

Minutes Electrofishing 11 21 13 14
Average weight of

Fish (in grams) per

10 Minutes 5 6

Electrofishing 79 392 509 40

Stations 51 and 289, Figure 1,
Stations 281 and 282, Figure 1.
Stations 53, 283, and 284, Figure 1.
Stations 285, 286, and 297, Figure 1.

UV e W N M

Young-of-year bullheads from the July collection at West Frontage Road (Station 53)
not included.

Young-of-year bluegill from the July collection at Dempster Street (Station 286) not
included.


Odona
Rectangle


S€

THE %ETROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE 11

PERCENTAGE COMPOSITION BY NUMBER (% N) AND BY WEIGHT (%WT)

OF FISH COLLECTED FROM THE NORTH BRANCH OF THE CHICAGO

RIVER DURING 1981

—

| West Fork Middle Fork Skokie Rivﬁr North Branch
Lower Channel
Fish Species ‘ % N 3 Wt $ N $ Wt 3N % Wt 3 N g Wt
_\r

Goldfish ‘ 1.34 9.83

Carp 1.33 3,15 0.67 1.72 6.02 83.61

Carp x Goldfish hybrid | X33 59.88 0.60 4.12

Golden shiner ‘ 9433 3.19 1.34 0.39 0.60 0.32

Fathead minnow 4.00 0417 5317 1..35 30.12 0.20 11.02 1.34

White sucker \ 4.70 32.66 0.60 0.01

Black bullhead 0.67 0.38 1.81% 0.%0* 2.54 0.16

Green sunfish . ‘60.00 32.02 57.05 38.95 50.60 10.10 66.10 94.47

Pumpkinseed ' 0.67 0.36 1..20 0.07 0.85 0.37

Orangespotted sunfish 1.81 0.%7

Bluegill 5:.33 Q.. 6. 24.16 12.74 2.41 0.14 11.86** ]1.75*%

Green x Bluegill hybrid | 0.67 0.59 0.60 0.?2

Largemouth bass 18.67 0.98 2.01 0.07 3401 0.14 4,24 1.29

Black crappie 1.34 0.96 0.60 0.01 1.69 0.50

Total Number of Species

(Hybrids Not Included) | 6 11 11 ‘ 8

| L
*Does not include 240 black bullhead young-of-the-year from July collection at Station 53, West Frontage Road,
Skokie River; because only one swarm was sighted, the distribution was extremely patchy.
**Does not include 22 bluegill young-of-the-year from July collection at Station 286, Dempster Street, North
Branch Chicago River, because these young were so small that most escaped through

nets. To count the young re#ained would bias the data.

e mesh of the collection
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE 12

AVERAGE CATCH PER 10 MINUTES ELECTROFISHING FOR BACKPACK/SEINE
COLLECTIONS FROM THE CHICAGO WATERWAYSL.,2

Average Fish

Drainage Number of Species Per 10 Minutes
Number of Area Pexr Collection Electrofishing
Waterway Year Collections (Square Miles) Average Maximum Number Weight (g)

Jackson Creek> 1976 7 52:.7 LI 19 78 618
Mill Creek3 1976 5 6543 8.4 10 87 856
Hickory Creek3 1976 9 109 10.1 20 322 1;921
North Branch Chicago River 1976 4 113 3.5 6 19 179
North Branch Chicago River 1980 16 113 2,6 6 12 330
North Branch Chicago River 1981 16 113 4.3 7 15 260
Salt Creek’ 1976 6 150 4.0 13 11 262
Nippersink Creek4 1976 9 205 6.8 14 61 657
Little Calumet River 1976 13 291 1.9 5 15 235
DuPage River3 1976 14 376 8.7 15 134 2,889

All 1976 data from Reference 2 (Dennison, 1978).
All 1980'data from Reference 3.
Tributary to Des Plaines River,

[V S N

Tributary to Fox River.



DISCUSSION
Bacteria

INDICATOR BACTERIA

Total Coliform. The TC counts increased significantly from
Lake-Cook Road to West Frontage Road, on the Skokie River, from
1.2 x 103 to 1.0 x 104 per 100 milliliters, Table 3. No change
in TC counts was noted at the confluence of the Skokie River
with the Middle Fork NBCR to form the NBCR above Glenview Road.
The TC counts in the Middle Fork NBCR at Lake-Cook Road were 1.l
x 104 per 100 milliliters and after the confluence with the
Skokie River the TC counts at Glenview Road were 1.3 x 104 per
100 milliliters (Table 3). The TC counts did increase after
confluence of the NBCR with the West Fork NBCR at Dempster
Street. The West Fork NBCR at Lake-Cook Road had TC counts of
8.7 x 104 per 100 milliliters and after the confluence with the
NBCR, the TC counts increased to 5.0 x 105 per 100 milliliters
at Demps;er Street (Table 3). A significant reduction in TC oc-
curred over the 10 mile. reach to the confluence of the NBCR with
the NSC. The TC counts in the NBCR at Albany Avenue and Winona
Street were 1.5 x 104 per 100 milliliters (Table 3) just above
the confluence of the NBCR with the NSC.

Fecal Coliform. The FC counts increased significantly in
the Skokie River from Lake-Cook Road (8.5 x 10l per 100 milli-
liters) to West Frontage Road (2.7 x 103 per 100 milliliters).
Confluence of the Skokie River with the Middle Fork NBCR showed
no change in FC counts. The FC counts in the Middle Fork NBCR

at Lake-Cook Road were 1.0 x 103 per 100 milliliters and the FC
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counts in the NBCR at Glenview Road, after confluence with the
Skokie River, were 2.4 x 103 per 100 milliliters (Table 3). The
confluence of the NBCR with the West Fork NBCR resulted in a
significant increase of FC at Dempster Street in.the NBCR. The
West Fork NBCR at Lake-Cook Road had FC counts of 1.3 x 104 per
100 milliliters and below the confluence with the NBCR at
Dempster Street the FC counts in the NBCR were 3.3 x 104 per 100
milliliters. During the flow of the NBCR over the next ten-mile
reach, to the confluence with the NSC, the FC counts were re-
duced to 4.1 x 103 per 100 milliliters at Albany Avenue and
Winona Street,

The "General Use" criteria set by the IPCB sets a limit of
200 FC colony forming units per 100 milliliters as a geometric
average of no less than five samples collected over a 30-day
period. The geometric average of the stations do not apply and
cannot be compared on the basis of this criterion since only
four samples were collected over a period of 183 days. On the
basis that seven samples were collected each date, and that for
each date the geometric average exceeded the IPCB limit of 200
FC per 100 milliliters, it can be said that the NBCR and its
forks contain water of degraded quality.

Fecal Streptococcus. The FS counts in the Skokie River in-
creased from 4.6 x 101 per 100 milliliters at Lake-Cook Road to
8.1 x 102 per 100 milliliters at West Frontage Road (Table 3).
The confluence of the Skokie River with the Middle Fork NBCR
produced no change in FS counts. The FS counts in the Middle

Fork NBCR at Lake-Cook Road were 7.5 x 102 per 100 milliliters,
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and at Glenview Road in the NBCR, after the confluence of the
Skokie River and the Middle Fork NBCR, the FS counts were 7.4 x
103 per 100 milliliters. There was an increased FS count from
7.4 x 102 per 100 milliliters at Glenview Road to 5.7 x 103 per
100 milliliters at Dempster Street after confluence of the NBCR
with the West Fork NBCR. The West Fork NBCR, at Lake-Cook Road,
had an FS count of 2.2 x 103 per 100 milliliters (Table 3 and
Figure 1). A slight decrease in FS counts occurred during the
ten-mile reach between Dempster Street (5.7 x 103 FS per 100
milliliters) and Albany Avenue and Winona Street (1.2 x 103 FS
per 100 milliliters) in the NBCR above the confluence with the

NSC.

STANDARD PLATE COUNTS

The SPC were an estimate of the total bacterial population
present in the system. The SPC increased in the Skokie River
from Lake-Cook Road (5.2 x 103 per milliliter) to West Frontage
Road (1.7 x 104 per milliliter) Table 3. Confluence of the
Skokie River with the Middle Fork NBCR showed no increased SPC
at Glenview Road in the NBCR. The SPC in the Middle Fork NBCR
at Lake-Cook Road'was 2.9 x 104 per milliliter and after con-
fluence with the Skokie River the SPC in the NBCR at Glenview
Road was 3.9 x 104 per milliliter (Table 3). The SPC in the
West Fork NBCR at Lake-Cook Road was 7.2 x 104 per milliliter
and after confluence with the NBCR the SPC counts at Dempster
Street in the NBCR was 2.0 x 109 per milliliter (Table 3).

During the ten-mile reach between Dempster Street and Albany
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Avenue and Winona Street in the NBCR the SPC were reduced to 2.8
x 104 per milliliter prior to the confluence of the NBCR with
the NSC (Iable 3).

The levels of SPC were comparable to those found in

Chicago's deep-draft waterways (1,2,3).

PSEUDOMONAS AERUGINOSA

No changes in P. aeruginosa were noted in the Skokie River
from Lake-Cook Road (2.7 x 102 per milliliter) to West Frontage
Road (2.5 x 102 per milliliter ) Table 3. Confluence of the
Skokie River with the Middle Fork NBCR showed no increase in P.
aeruginosa at Glenview Road in the NBCR below this confluence.
The P. aeruginosa counts in the Middle Fork NBCR at Lake-Cook
Road were 3.1 x 102 per milliliter and the P. aeruginosa counts
at Glenview Road in the NBCR were 4.7 x 102 per milliliter
(Table 3). Confluence of the NBCR with the West Fork NBCR
resulted in an increased concentration of P. aeruginosa at
Dempster Street in the NBCR. The P. aeruginosa counts at
Lake-Cook Road in the West Fork NBCR were 6.0 x 102 per milli-
liter and the P. aeruginosa counts at Dempster Street in the
NBCR were 4.6 x 103 per milliliter (Table 3). During the
following ten mile reach to Albany Avenue and Winona Street,
just prior to the confluence of the NBCR with the NSC, the

number of P. aeruginosa were reduced to 4.1 x 102 (Table 3).
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SALMONELLA
All of the Salmonella results were reported at the detec-

tion limit or less. The range of values was from less than 1.5
X 1071 to less than 4.2 x 10-1 per 100 milliliters (Table 3)
indicating no real differences between the stations sampled on

the NBCR and its forks.

Periphyton

PERIPHYTON POPULATION ANALYSIS

In the Skokie River from Lake~Cook Road to West Frontage
Road, the average periphyton density decreased from 237,000
organisms per square centimeter to 209,000 organisms per square
centimeter, a decrease of ten percent (Table 6). The average
number of'species increased in the Skokie River from Lake-Cook
Road to West Frontage Road from 39 to 44 species, an increase of
about 13 percent Table 6. Because some stations are more likely
than others to contain ephemeral, opportunistic, accidental, or
rare species, it was decided to also look at those species that
persisted in the environment sampled. These persistent species
were defined as those that appeared with a frequency of 50 per-
cent or more at each station. The number of persistent species
increased in the Skokie River from Lake-Cook Road to West
Frontage Road, from 28 to 38 species, an increase of 36 percent
(Table 7). A subset of these persistent species were those
species defined by Palmer (17) as being pollutant-tolerant.

These pollutant-tolerant species increased in the Skokie River
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from Lake-Cook Road (14 species) to West Frontage Road (18
species), an increase of 29 percent (Table 7). Thus, the rate
of pollutant-tolerant species increase (29 percent) was lower
than the rate of persistent species increase (36 percent) in-
dicating a desirable trend in water quality. The water quality
was still considered poor, however, when the number of pollut-
ant-tolerant species among the persistent species was examined.
On the Skokie River at Lake-Cook Road, 50 percent of the per-
sistent species were pollutant-tolerant and at West Frontage
Road 47.4 percent of the persistent species were pollutant-
tolerant.

Confluence of the Skokie River with the Middle Fork of the
NBCR, results in the formation of the NBCR. The average peri-
phyton density in the Middle Fork of the NBCR -at Lake-Cook Road
was 148,000 organisms per square centimeter and was composed of
an average of 38 species (Table 6). The average number of per-
sistent species was 27, of which 15, or 55.6 percent, were
pollutant-tolerant species (Table 7). At Glenview Road in the
NBCR, after the confluence of the Middle Fork NBCR with the
Skokie River, the average periphyton density was 164,000 or-
ganisms per square centimeter (Table 6). This was approximately
the average of the periphyton densities found at West Frontage
Road in the Skokie River and Lake Cook Road in the Middle Fork
NBCR. The average number of species at Glenview Road in the
NBCR was 42 (Table 6). This was the average of the average
number of species at West Frontage Road in the Skokie River (44

species) and Lake-Cook Road in the Middle Fork NBCR (39 spe-
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cies)., This indicated that the species composition in the two
streams was similar. This was borne out by the fact that the
average number of persistent species found at Glenview Road in
the NBCR (38 species) was the same as that found at West Front-
age Road in the Skokie River and included all of the 27 per-
sistent species found at Lake-Cook Road in the Middle Fork NBCR
(Table 7). Fifty percent of the persistent species found at
Glenview Road in the NBCR were found to be pollutant-tolerant
(Table 7).

Confluence of the NBCR with the West Fork NBCR occurred
above the sampling station at Dempster Street in the NBCR. The
periphyton density at Lake-Cook Road in the West Fork NBCR was
294,000 organisms per square centimeter (the highest periphyton
density reported). This population was composed of 33 species
on the average (Table 6). The average number of persistent
species at Lake-Cook Road in the West Fork NBCR was 25 species
of which 40 percent were pollutant-tolerant species (Table 7).
At Dempster Street in the NBCR, below the confluence of the West
Fork NBCR and the NBCR, the periphyton density was 70,800 organ-
isms per square centimeter. The average number of species found
at Dempster Street in the NBCR was 42 species, higher than the
33 species found in the West Fork NBCR at Lake-Cook Road and
about the same as the 42 species found at Glenview Road in the
NBCR (Table 6). This indicated that the species found in the
West Fork NBCR were represented among the species found at
Glenview Road in the NBCR. The number of persistent species

found at Dempster Street in the NBCR was 34 species, a loss of
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four among persistent species found at Glenview Road in the NBCR
(Table 7). The number of pollutant-tolerant species found at
Dempster Street and at Glenview Road on the NBCR was 19. The
loss of 10.5 percent of the persistent species from Glenview
Road in the NBCR to Dempster Street in the NBCR was not due to
any loss of pollutant-tolerant species, but to a loss of pol-
lutant-intolerant species. This suggested that a significant
addition of pollutants may have occurred either in the NBCR
between Glenview Road and Dempster Street, or in the West Fork
NBCR between Lake-Cook Road and its confluence with the NBCR.
These pollutant additions come from the numerous combined sewer
overflows in the area.

After Dempster Street in the NBCR, the NBCR flows ten miles
to its confluence with the NSC. The final periphyton sampling
station was located approximately one mile upstream of the
confluence of the NBCR with the NSC in the NBCR at North Central
Park Avenue. The average periphyton density at North Central
Park Avenue in the NBCR was 60,700 organisms per square centi-
meter, a decrease of 14 percent of the periphyton density found
at Dempster Street in the NBCR (Table 6). The average number of
species found at North Central Park Avenue in the NBCR was 34
species, a decrease of 19 percent from the number of species
found at Dempster Street in the NBCR. The average number of
persistent species found at North Central Park Avenue in the
NBCR was 22, a decrease of 35 percent from the number of
persistent species found at Dempster Street in the NBCR (Table

7). The number of pollutant-tolerant species found at North
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Central Park Avenue was 13, a decrease of 32 percent from the
number of pollutant-tolerant species found at Dempster Street in
the NBCR (Iable 7).

All of the periphyton population data was shown to be lower
at North Central Park Avenue in the NBCR compared to Dempster
Street in the NBCR, indicating stress in the aquatic environment
at this station. It should be noted that at Dempster Street in
the NBCR that the periphyton density and the average number of
persistent species had already been reduced from the values
found upstream, These data indicated that a significant addi-
tion of pollutants occurred in the NBCR between Dempster Street
and North Central Park Avenue of such a nature and concentration
as to reduce the number of pollutant-tolerant species by 32
percent. Again, these pollutant additions come from the numer-

ous combined sewer outfalls in this area.

CHLOROPHYLL a

There was a close correspondence in the trends of periphy-
ton population density and chlorophyll a concentrations (Figure
2). The only exception occurred at Lake-Cook Road in the Skokie
River where a high periphyton population (237,000 organisms per
square centimeter) resulted in a low chlorophyll a concentration
(1.344 micrograms per square centimeter). One explanation is
that the periphyton counted at this station were dead and empty
of extractable chlorophyll. As stated in Standard Methods (11)
", ..periphyton often acts as a graveyard for dead diatoms of

planktonic, as well as periphytic origin." Therefore, the peri-
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phyton population, as given in Table 6, for this station was
actually much lower in density, probably on the order of
170,000-180,000 organisms per square centimeter.

The close correspondence of the periphyton populations and
chlorophyll a concentrations confirmed the magnitude and trends

given for the periphyton populations in Table 6.

ORGANIC MATTER

The correspondence of organic matter concentrations with
periphyton populations was not as clear as it was for chloro-
phyll a and the periphyton populations (Figure 2). The trend of
organic matter concentrations followed the trend of the chloro-
phyll a concentrations, except at North Central Park Avenue
where an increase in organic matter concentration was shown
while the chlorophyll a concentrations and periphyton popula-
tions both showed a decrease (Eigure 2). One explanation would
be that heterotrophic organisms accumulated along with nonchlor-
ophyllous debris at this station. This would indicate degrada-
tion of the NBCR between Dempster Street and North Central Park
Avenue by the addition of significant amounts of organic matter
from the numerous combined sewer outfalls in the area.

The accumulation of empty diatom frustules at Lake-Cook
Road in the Skokie River was confirmed by the decrease in the
organic matter concentration (Figure 2). As noted previously,
the lower chlorophyll a concentrations at this station had al-
ready led to the supposition that the dead organisms counted

inflated the periphyton population. The decrease in the organic
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matter concentration shows that the dead "organisms" counted
were not composed of organic matter. Since diatoms are enclosed
in silica frustules they were most likely responsible for the
inflated counts.

The relatively high organic matter concentration at West
Frontage Road (631 micrograms per square centimeter) suggested
that organic debris and a large heterotrophic population had ac-
cumulated. This indicated the significant addition of organic
matter to the Skokie River between Lake-Cook Road and West
Frontage Road, again, undoubtedly due to the combined sewer out-

falls in the study area.

AUTOTROPHIC INDEX

The autotrophic index (Table 6), calculated for each sample
and then éveraged for each station (12), indicated that the NBCR
is polluted throughout the study area since all values exceeded
the limit of 100 which may indicate organic pollution (12).
This number was based on the'empirical observation that chlor-
ophyll a made up one to two percent of the biomass grown in a
relatively clean stream (12). When the ratio of organic matter
to chlorophyll a exceeds 100 it is due to growth of nonchloro-
phyllous organisms which may be encouraged by the introduction
of organic matter. The polluted condition of the NBCR is due to

the numerous combined sewer outfalls and nonpoint sources of

pollution in the study area.

EQUITABILITY

This index is derived from the distribution of species

48



within a community based upon predictions, using the Shannon-
Weaver species diversity index, on a theoretical population.

The values for the NBCR during 1981 (Table 6) were calculated
from the average Shannon-Weaver species diversity index.for each
station (Table 6) and the total number of periphyton species
found at that station (12). According to Weber (12), slight
concentrations of pollutants introduced into waters were detect-
ed at an index value of 0.5, while moderate to severe concentra-
tions of pollutants were detected at index values less than 0.3.
As seen in Table 6, all of the equitability values calculated
for the NBCR sampling stations in 1981 were at or below 0.1l.
These data indicated that the NBCR, during 1981, was severely
polluted at all stations sampled. Again, this water quality
condition is due to the numerous combined sewer outfalls and

nonpoint sources of pollution in the NBCR study area.

- . ¢ Bacterial and Periphy! lati in the IF

The "General Use" stream standard for FC of 200 colony
forming units per 100 milliliters, based on a minimum of five
samples for a period of time not exceeding 30 days, was not met
on any of the days samples were collected from the NBCR and its
forks. This is due to the fact that the NBCR receives combined
sewer overflows and nonpoint sources containing domestic wastes.

In general, the waters of the Skokie River at Lake-Cook
Road were bacteriologically cleaner than the waters at any other
station sampled (Table 3). On the average, the waters of the

Skokie River at Lake-Cook Road contained 1.2 x 103 TC per 100
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milliliters, 8.5 x 101 FC per 100 milliliters, 4.6 x 101 Fs per
100 milliliters, 5.2 x 103 SPC per milliliters, 2.7 x 102 P,
aeruginosa per 100 milliliters, and less than 0.16 Salmonella
per 100 milliliters. These values for the indicator bacteria,
TC, FC, and FS, were at least an order of magnitude less than
were found in the other two forks of the NBCR at Lake-Cook Road
and at the stations downstream of Lake-Cook Road and the Skokie
River.

The waters at Dempster Street in the NBCR contained the
highest indicator bacteria counts (5.0 x 104 TC per 100 milli-
liters, 3.3 x 104 FC per 100 milliliters, and 5.7 x 103 per 100
milliliters) suggesting that fecal pollution in the NBCR in-
creases with distance downstream (Table 3). These trends for
the bacteria were evident in 1980 and of the same order of mag-
nitude. This supports the notion of continuity from year to
year,

During 1981 the periphyton population geometric means were
on the order of 105 organisms per square centimeter except at
the last two downstream stations on the NBCR at Dempster Street
and North Central Park Avenue where the periphyton population
densities were on the order of 104 organisms per square centi-
meter (Table 6). This trend with the concomittant loss of 19
percent of the average number of species between Dempster Street
(42 average number of periphyton species per sample) and North
Central Park Avenue (34 average number of periphyton species per
sample) suggested addition of pollutants injurious to periphy-

ton. This trend was also shown in 1980 where a 46 percent
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reduction in the average number of periphyton species occurred
between Dempster Street (37 species) and North Central Park
Avenue (20 species) (6). Although the periphyton population
density in 1980 was shown to increase, it was demonstrated with
the chlorophyll a and organic matter data that the population
density was inflated by dead cells.

During 1981 there was a loss in population density between
Glenview Road (163,577 organisms per square centimeter) and
Dempster Street (60,747 organism per square centimeter) of 63
percent with a concomittant loss of chlorophyll a of 80 percent
(Iable 6). These data support the notion of a loss of chloro-
phyllous organisms in the downstream reaches of the NBCR. The
highest autotrophic index (770) occurred at North Central Park
Avenue indicating additions of soluble or particulate organic
matter upstream of this station. The average AI at all stations
exceeded Weber's limit of 100 for degradation by organic matter
(12) and five of the seven stations exceeded Standard Method's
limit of 200 for polluted waters (l11) indicating that the entire
NBCR system had been enriched by the addition of organic materi-
als (Table 6). The equitability index values were all at 0.10
or less, indicating degradation of the system (Table 6). Pro-
portion of persistent pollutant-tolerant species was greatest at
the downstream stations indicating that the system became de-
graded with distance downstream (Iable 7).

Overall, the fecal coliform results (Table 3) and the
periphyton results (Tables 6 and 7), both support the conclusion

that the NBCR and its forks are polluted by combined sewer over-
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flow and nonpoint sources, and that the effects of pollution

increase with distance downstream.

Fish

Fish were collected from seven sampling stations along the
NBCR, including its forks in Cook County, Illinois. The 1loca-
tions of these stations are noted in Figure 1 and are described
in Table 2.

Fish collections were carried out in Cook County twice dur-
ing the year (July and November) at station numbers 51 (Dundee
Road, West Fork), 282 (Lake-~Cook Road, Middle Fork), 284 (Lake-
Cook Road, Skokie River), 53 (West Frontage Road, Skokie River),
285 (Glenview Road, NBCR), and 286 (Dempster Street, NBCR).

An exception to this occurred at station number 287 (Albany
Avenue, NBCR) where torrential flow conditions prevented fish
collection in July.

Fish were also collected from three locations on the forks
of the North Branch in Lake County during the period June 23
through July 14, 1981. These stations were: numbers 289 (Half
Day Road, West Fork), 281 (Half Day Road, Middle Fork) and 283
(Half Day Road, Skokie River), noted in Figure 1l and described
in Iable 2.

Fish were most abundant at Station 53, West Frontage Road,
Skokie River, with 67 fish per 10 minutes electrofishing (Table
8), 24 fish per 10 minutes electrofishing if young-of-the- year
black bullheads are excluded) and with nine species of fish

collected, and at Station 286, Dempster Street, with 25 fish per
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10 minutes electrofishing (18 fish per 10 minutes electrofish-
ing if young~of-the-year bluegills are excluded) and seven spe-
cies of fish collected.

Fish were least abundant at Station 284, Lake-Cook Road,
Skokie River, with four fish per 10 minutes electrofishing and
three species of fish collected (Table 8) and at Station 287,
Albany Avenue, NBCR, also with four fish per 10 minutes electro-
fishing and one species of fish collected.

There was little difference among the other three stations,
with Station 51, Dundee Road, West Fork (six species of fish),
Station 282, Lake-Cook Road, Middle Fork (eight species of
fish), and Station 286, Dempster Street (seven species of fish)
having 14 to 15 fish per 10 minutes electrofishing.

In Lake County (Table 9), fish were most abundant in the
Middle Fork at Half Day Road (Station 281), with 36 fish per 10
minutes electrofishing and eight species collected. Fish were
less numerous at Half Day Road on the Skokie River (Station 283)
with nine fish per 10 minutes electrofishing and six species
collected, and at Half Day Road on the West Fork (Station 289)
with four fish per 10 minutes electrofishing and three species
collected.

A total of 12 species of fish and two fish hybrids were
collected from the North Branch of the Chicago River in Cook and
Lake Counties.

Based on numbers of species of fish collected (Table 10),
the Middle Fork of the North Branch of the Chicago River and the

Skokie River have a greater diversity of species (11 species
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each) than the West Fork (six species) or the downstream sta-
tions, from Glenview Road to‘Albany (eight species) and presum-
ably better water quality than the latter two sections.,

The number of species in a stream system depends on the
number of relatively unmodified habitats available (13).

Changes in water quality would directly affect the fish in its
habitat and would be a modification of the habitat. Presumably,
poor water quality would result in a relatively small number of
spec~ ies of fish at any given location in a stream. Therefore,
it would appear that the downstream section of the North Branch
of the Chicago River has poorer water quality than the upstream
sections.

From the percentage composition of the catch from the en-
tire North Branch of the Chicago River collections during 1981
(Table 11), it can be seen that the ecologically tolerant green
sunfish was by far the most numerically abundant species com-
prising 60 percent of the catch in the West Fork, NBCR, 57
percent in the Middle Fork NBCR, 51 percent in the Skokie River,
and 66 percent at the downstream stations.

The green sunfish tolerates a wide range of conditions, but
it does best where few other sunfishes occur. It tolerates ex-
tremes of turbidity, dissolved oxygen, temperature, and flow
(18). The predominance of the environmentally tolerant green
sunfish throughout the NBCR suggests that the water quality con-

ditions are such that only a relatively hardy fish species can

become abundant.
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Other fish found in the NBCR collection which are known to
be tolerant of a wide range of ecological conditions include the
goldfish, carp, golden shiner, fathead minnow, white sucker,
hblack bullhead, orangespotted sunfish, bluegill, and largemouth
bass (18, 19, 20). The latter two species are intolerant of
continuous high turbidity and siltation (4) and, thus, would be
somewhat less tolerant than the former seven species to variable
environmental conditions.

This assemblage of 10 to 12 species of fish in the NBCR
known to be tolerant to a wide (though variable) range of ecol-
ogical conditions, suggested that water quality conditions in
the NBCR were limiting the fish populations to those of the
hardier species. This situation is a result of the numerous
combined sewer outfalls and nonpoint sources of pollution in the
NBCR study area.

The overall density of fish, as well as the diversity of
species present in the NBCR, was low compared with other streams
in the Chicagoland area with drainage areas of 52.7 to 376
square miles in size. The drainage area of the NBCR is 113
square'miles (8). A comparison of these streams in terms of
fish collections gathered by use of backpack electrofisher and
minnow seines, in order to compare data obtained by use of the
same method, was presented in Table 12. The 1980 NBCR collec-
tions were generally low in average and maximum numbers of spe-
cies collected per sample and in number and weight of fish col-

lected per 10 minutes electrofishing, when compared with the
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other Chicago area streams in Table 13. Using average number of
species per collection and average number of fish per 10 minutes
electrofishing as indicators of water quality, with the assump-
tion that the greater the number of species the greater the cap-

499}{5@1_9f4§qilding and maintaining stable populations with im-

proved water quality, the NBCR appears toAg; réiézi;éi}4§63£ iH
water quality when compared with other streams in the Chicago
area with drainage areas of similar size (Table 12). The NBCR
with an average of 4.3 species per collection during 1981 and 15
fish per 10 minutes electrofishing, appears to be most similar
to the Little Calumet River (Table 12) with 1.9 species per col-
lection and 15 fish per 10 minutes electrofishing, and to Salt
Creek with four species per collection and 11 fish per 10 min-
utes electrofishing.

These three waterways are much lower in water quality than
Jackson Creek which had good species diversity (20) or, espe-
cially, Hickory Creek which is the outstanding stream in the Des

Plaines River system (13).

The bacterial data for the NBCR indicated that the river
system received significant quantities of domestic wastes since
the IPCB "General Use" stream standard of 200 FC per 100 milli-
liters was exceeded each day the river and its forks were sam-
pled (Table 3).

The periphyton data corroborated the bacterial data as it

was found that the less hardy species of periphyton decreased
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with distance downstream in the NBCR, indicating that water of
poorer quality was encountered in the downstream sections, and
that additions of pollutants to the NBCR in the study area were
occurring. Calculation of the Autotrophic Index for the peri-
phyton community in the NBCR study area revealed, that at all
but two stations, Autotrophic Index values exceeded 200, indi-
cating poor water quality throughout the study reach. Calcu-
lation of the Equitability Index from the periphyton data re-
vealed a picture quite similar to that revealed by the Auto-
trophic Index and indicated that the NBCR in the study area was
of poor water quality.

Fish population data corroborated the bacterial and peri-
phyton data and showed that the NBCR contained fish which were
tolerant of a wide range of water quality conditions and that
this indicated that the NBCR had water of poor quality. 1In a
similar manner to that found for periphyton persistent and pol-
lultant-tolerant species, it was noted that two out of three of
the upstream forks of the NBCR contained more fish species than
the downstream sections, indicating that significant quantities
of pollutants were entering the NBCR.

Fecal coliform levels are specified by the IPCB and one
measure of water quality. Fish and periphyton populations are
not currently part of either state or federal water quality
standards. However, fish and periphyton data support the fecal
coliform data and are routinely used throughout the United
States in water quality assessment. The position of fish at the

top of the aquatic food chain in relation 'to periphyton, bac-
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teria, and invertebrates also helps to provide an integrated
view of the watershed's environment. Periphyton are a source of
food for fish and invertebrates and are a direct indication of
the level of nutrients present in a stream from pollution in-
puts. Both periphyton and fish data compliment FC data, and all

three can be reliable indicators of water quality.
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APPENDIX I

FISH DATA COLLECTED FROM THE NORTH BRANCH
OF THE CHICAGO RIVER DURING 1981

AI-1
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THE METROFOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE AI-1

ELECTROFISHING RESULTS (TOTAL NUMERERS AND WEIGHTS, FPERCENTAGES AND CATCH FER 10 MINUTES) FOR FISH
COLLECTED FROM THE NORTH EBRANCH OF THE CHICAGO RIVER AND ITS FORKS DURING 1981
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8T, STATION : . NO¢ NO.FER ZTO0T. TOTAL WT. Ctm) AZTOT.
NO. " NAME STREAM* DATE SFECIES NAME FISH 10 MIN. NUMBER WT.(gm) PER 10 MIN. WEIGHT
290 HALF Diay Rn W.FK.NECR 7/2 FATHEAD MINNOW 2 1.94 66.47 0.41 0.40 17.01
290 HALF DAY RD W.FKONRCR 772 BLUEGILL 1 0.97 33,33 2.00 1.94 82.99
289 HALF DAY RD W.FRoNRCR 772 LARGEMOUTH RASS 8 4.16 100.00 1eal 0.73 100.00
281 HALF DAY RD M.FK.NBCFR 6723 GOLDEN SHINER 2 1.81 2.94 8.06 7.28 1,23
281 HALF DAY RD " MJ.FK.NECR 6/23 FATHEAD MINNOW 3 2.71 4.41 13.41 12.11 2,04
281 HALF Ay RD M.FK.NBRCR 6723 BLACK EBULLHEAD 1 0.90 1.47 7.88 7.12 1.20
281 HALF oay RD M FICONBCR 6723 GREEN SUNFISH 30 27,10 44,12 360.90 326.02 54.89
281 HALF DAy RD M.FIK NBRCR 6/23 BLUEGILL 30 27410 44,12 238,80 215.72 36.32
281 HALF DAY R M.FK.NECR &/23 GREEN X BLUEGILL 1 0.90 1.47 12.39 11419 1.88
281 HALF LAY RED M,FK.NECR 6/23 EBLACK CRAPFIE 1 0.90 1.47 16,00 14,45 2.43
281 HALF DAY RD M FKJNRCR 6723 FATHEAD MINNOQW 3 2.09 12.50 11.37 7492 b.67
281 HALF DAy &I M.FR.NRBRCR 6723 GREEM SUNFIGH 15 10.45 62,350 143,40 99.93 84.10
281 HALF DAY RID MsFK.NBCR 6/23 BLUEGILL 3 2,09 12,50 10.83 74 59 6435
281 HALF DAY RD M.FK.NECR 4/23 LARGEMOUTH BASS 2 1.39 8.33 0.78 0.54 0.46
281 HWALF DAY RD M.FK.NECR 6/23 BLACK CRAFPLE 1 0.70 4,17 4.14 2.89 . 2.43
283 HALF DAY RD SKOKIE R. 7714 CARF S 1.92 19.23 3068.15 1180.06 ?7.09
283 HalLF DAy RD SKOKIE R. 7714 FATHEAD MINNOW 9 3.46 34,62 4,41 1.70 0.14
283 HALF DAY RI SKOKIE R. 7714 GREEN SUNFISH 10 3.85 38.46 85.10 32.73 2,69
283 HALF DAYy RID SKOKIE R. 7/14 BLUEGILL 1 0.38 3.8 2.18 0.84 0.07
283 HALF nAY R SKOKIE Re 7/14 BLACK CRAFFIE 1 0.38 3.8%5 0.40 0.15 0,01
283 HALF DAY RD SKOKIE R. 64/25 NO FISH 0 0.00 0.00 0.00 0.00 0.00
283 HALF UAY RD SKOKIE R. 6725 GOLDEN SHINER 1 1.43 100.00 1.80 2.5 120.00

e o v e e o S Su st o P §500 G A8 e e 30 S st i S S b S 3058 b St i s ok $OB e G4e e M s D $505 008 S o T Sk B4 S bime i AR SO i o o0 M e o e i S P SO (o Py o 00 S S e S St St o St ok ot s o o St S S S04 U St ) T Mt o S o o R o s O o o b o ot o
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THE METROFOLITAN SANITARY ODISTRICT OF GREATER CHICAGO
TABLE AI-1 (Continued)

ELECTROFISHING RESULTS (TOTAL NUMEERS AND WEIGHTS, FERCENTAGES ANDI CATCH PER 10 MINUTES) FOR FISH
COLLECTED FROM THE NORTH BRANCH OF THE CHICAGO RIVER AND ITS FORKS DURING 1981

ST STATION . NO. NOJFER ZT0T. TOTAL WT. Cetm) ZTOT.
ND NAME GTREAM UATE SFECIES NAME FISH 10 MIN., NUMEER WT.(sm) FER 10 MIN. WEIGHT

283 HALF Re 7714 CARF X GOLDFISH 1 0.80 16.67 326,00 261.22 89.32
283 HALF N 7714 FATHEAD MINNOW 1 0.80 16.67 0.44 0.35 0.12
283 HALF DAy = SROKEE 7714  GREEN SUNFISH 4 3.21 66467 38.56 30.90 10.56
S1 DUNDEE R - WFKGNBCR - 7714 CARF X GOLLFISH 1 1.80 6667 415,00 230,56 ?23.18

51 DUNDEE =D WoFR.NRCR 7714 GOLODEN SHINER 3 1.67 20.00 18.54 10430 4,16

L DUNDEE &Y WeFKoNRBCR  7/14 GREEN SUNFISH ] 2.78 33433 6450 3.61 1.46

1 DUNDEE WoFKGNRCR 7714 RLUESTILL 1 0.56 667 0.76 0.42 0.19

1 DUNDE WeFKoNRCR  7/14  LARGEMOUTH KASS S 2.78 33.33 4,55 2.53 1.02

31 ITUNID W.FRKWNRCR 7714 CaRFE 1 0.67 7414 21.85 14.57 14,23

G TILUNI W.FRK.NBCR 7714 GOLOEN SHINER 2 1.33 14,29 1.02 069 0.68

pari WeFRK.NRCR 7714 GREZEN SUNFISH 8 5.33 57.14 128,40 85,60 83.61

91 WoFNK.NRCR 7714 R UEGILL 2 1.33 14,29 1.48 0.99 0.96

g1 WeFRONRCR 7714 LLARGEMOUTH BASS 1 0.67 7414 0.80 05 0.52

282 LAKE-COOK Me FRoNEBCR 7723 FATHEAD MINNOW 1 15.33 42,86 7..44 ?.50 ?.01
282 LAKE-COOX M FNGNRCR 7723 GREEN SUNFISH 11 14.05 39.29 35.88 71+:37 67 .68
X Mo FRONRCR = CINSEED 2 2.395 7414 ?.88 12.62 11.97

MoFR G NBCR Q! EEANE 3 J.337 10.71 P36 11.95 11.34

Mo FRONECR i il 0.%90 7469 36,04 32.47 6426

MK NRCE 3 AT MINNOW 1L .90 769 2.12 1.91 0.37

Mo FICNRCR " SUCKER ] 4,50 38.46 395.25 356,08 68.61

Mo FKNECR SREEM SUNFISH 2 1.80 15.38 125,34 112,92 21.76

Mo FRONRCR  7/23 &L T 3 2,70 23.08 16,56 14.92 2.87

MOFRNGNRCR  7/23  1Lna MOUTH RASS 1 0,90 769 0.74 067 0.13

TABLE CONTINTED ON FOLLOWING PAGE
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ELECTROFISHING RESULTS (TOTAL NUMRERS ANI WEIGHTS,
COLLECTED FROM THE NORTH BRANCH OF THE CHI

THE METROFOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE AI-1 (Continued)

ST. STATION
NO . NAME

282 LAKE-COOK

282 LAKE-COOK
282 LAKE-COOK RI
282 LAKE-COOK =T
284 LAKE-COOK
284 LAKE-COOK =
53 W.FRONTAGE
953 W.FRONTAGE
53 W.FRONTAGEZ =
53 WJFRONTAGE RI
S3 W.FRONTAGE
93 W.FRONTAGE
33 W.FRONTAG
53 WFRONTAGE R
53 W.FRONTAGE
285 GLENVIEW RD
28Y GLENVIEW RI
285 GLENVIEW RD
285 GLENVIZW RD
285 GLENVIEW RD
280 GLENVIEYW RI

285 CGLENVIEW RD
285 GLENVIEYW RN

STREAM* DATE
7/23
7/23
7/23
7/23
SKOKIE Re 4730
SKOKIE R. 6730

SKOKIE R. 777
SKOKIE R.e 777
SKOKIE F.

SKOKIE Re 777
SKOKIE Re 72/7
SROKTIE Re 777

747

SKORIE R 247
SKOKIE

747

AN
SKOKIE R 7/7
NECR 7/16
NECR 7726
NECR 7/Lé
NECR 7746
NRCF 2756
NRCR 7L 56
NERCR 77416
NRCR 7706

GREEN X RLURGTILLL
BRLUEGTILL
LARGEMOUTH RASS
CARF

GREEN SUNFISH
FATHEAD MINNOW
WHITE SUCKER
BLACK RBULLHEAD
GREEN SUNFISH
BLACK RULLHEAD
GREEN SUNFISH
GREEN X BRLUEGILL
RLUEGILL
LARGEMOUTH RASS
CaRE

FATHEAD MINNOW
GREEN SUNFISH
N FISH
LARGEMOUTH RASS
BLACK CRAFPIE
FATHEAD MINNOW
NC FISH

FERCENTAGES ANDI' CATCH PER 10 MINUTES) FOR FISH
CAGO RIVER AND ITS FORKS DURING 1981

T o o 0 02 540t o e s S s i ot o s i . e o Sm 2 Bt i 0 e i . G Bt S S e S S B e e e e

r3
3D

NO.FER
10 MIN.

1.05
0.53
0.53
1.07
1.07

ZTOT.
NUMERER

28,57
464,43
0.00
10.71
3.57
100.00
0.00

TOTAL
WT. Cetm)

388,96
73413

6.82
2,42
0440
2.00
121.81
0.00
1.74
0.76
0.358

WT. Cetm)
FER 10 MIN.

AZTOT.
WEIGHT

1.34
0,59
100,00

TABLE CONTINUED

FOLLOWING PAGE.
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ELECTROFISHING RESULTS (TOTAL NUMBERS AND WEIGHTSy
COLLECTED FROM THE NORTH ERANCH OF

.....__.____.-_....-..._.—.._._.,...-.._‘_-_.._—__..__—......._...._._..........._....._..._._._._—_...__...._—.....—_._-..—...——.-...—..

THE METROFOLITAN SANITARY DISTRICT OF GREATER CHICAGOD

*
STREAM

LATE

TABLE AI-1

SFECIES NAM

ST, STATION
NO . MAMIE
286 DEMFS ST
266 DEMFS ST
206 DEMREG ST
286 DEMF ST
286 NEMFS 8T
206 DEMFSTER ST
286 DEMFSTER ST
286 DEMFSTER ST
286 DEMFPSTER ST

91 RI

I RI

51 KD
282 LAKE-COOK RD
2y, (:l 2]

2 LAKE-COQOK RD
282 LAKE-COOK R

2 LARKE-COOK =D
282 LAKE-COOK R

LAKE-COOK RD

U3 WLFRONTAGE R

224 LAKE-~COOK RD

234 LAKE-COOK RD
204 LARKE-CO0K RD

53 WLFRONTAGE RD

NECR
NRCR
NECR
NRCR
NRCR
NECR
MECR
NECR
NECR
W.FRKoNRCR
LWL FRKGNRCR
U FK NECH
MoFRNRCE
MoFRKNRCH
M FNGNRECR
Mo FRONRCR
Mo ER G NRCR
Mo FIONRCR

GKOK!
SKOK?
HSRO

7/21
7721
2721
7/21
2721
PL2L
7/2)
7/2L
242,
L7149
S A

MINNOL
BULLHEAD
N SUNFISH

GH FRY
MOUTH RASS
DLACK CRAFFIE
FATHEAD MINNOW
GREEN SUNFISH
GOLDEN SHINER
FATHEAD MINNOW

LL/19 6 N SUNFISH
LL/17 GREEN SUNFIGH
LA/747 GOLDFISH

VAZL7 FATHEAD MINNOW
15737 SUCKEF:
LLZ1L7 GREEN SUNFISH

11419

'+ e st sane sees b e buse ne sean 4hdd hass it Sore St S ok Sl b e e Soen G508 S mm oo

TABLE CONTINUED ON FOLLOWING PAGE.

FUMPFKINSEED
ORANGESFQOTTED S
GREEN SUNFISH
ORANGES=OTTED §
GREIN SUNFISH
BLACK RULLHEAD

(Continued)

FERCENTAGES AND CATCH FER 10 MINUTES) FOR

THE CHICAGO RIVER AND ITS FORKS DURING 1981

~NO.
E FISH
2
3
18
13

no

14
PR D == 3R

32

UNFTSGH
UNFISH

NO.FER
10 MIN.

1.67
2450
15.00
10.83
18.33
1467
0.83
0.71
2.83
1.20
0.60
19413
20.90
0.8%
003
o 0.88
13.21
8.30

8.30
2,07
4,47
0.91

ZTOT.
NUMEER

3.28
4,92
29.391
21.31
36,07
3.28
1.64
20.00
80.00
5.71
2.86
?1.43
100.00
Se41
2.70
Geal
83.78
80.00
100.00
80.00
20,00
100,00
4.88

TOTAL WT . Cetm) %
WTs(gm) FER 10 MIN,
0.56 0.47
0.54 0.45
74,52 62,10 8

2.86 2.38
1,54 1.28

2,58 2415
0.90 075
1.32 0.93
20.88 14.78 ?
2,54 1,52
0.79 0.47
87.04 32,03 ?
20.90 62,39 10
205.42 87.52 3
1:35 0.58
287.18 122,36 4
163,37 6961 2
17.82 36.97 b6

11.30 10

17.82 36,97 6

?.90 20,54 5
12429 19.88 10
5476 2,62

TOT.

0.00
0.90
0.20
3.20
4,58
4,29
0.00
4,29
S.71
0.00
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THE METRDFOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE AI-1 (Continued)

ELECTROFISHING RESULTS (TOTAL NUMEBERS AND WEIGHTSs FERCENTAGES AND CATCH FER 10 MINUTES) FOR FISH
COLLECTEDR FROM THE NORTH ERANCH OF THE CHICAGD RIVER AND ITS FORKS DURING 1981

ST, STATION * NO. NOJFER ZTOT. TOTAL WT . Cetm) ZTOT.
NO NAMIE STREAM DATE SFECIES NAME FISH 10 MIN. NUMERER WT.(¢m) FER 10 MIN. WEIGHT
53 W.FRONTAGE RI SKOKIE R, 1/1 32 14.58 78,05 229.12 104,38 ?1.36
53 u.FIUNThf! RIN . SKOK! R L1719 !',.&INSEEU 2 0.91 4,88 5.54 2.52 2.21
53 W. ':ThLF RI'  SKOKY Re 11719 BLUEGILL 2 0.91 4.88 2.08 025 0.83
53 U NTAGE RID SKOK] Re 11719 LA DUTH RASHS 3 1437 7432 8.28 3.77 3.30
285 ('FN”'I” R NECH L1712 SENM SUNFTSH 5 13.64 9375 19.25 17.50 93.99
GLENVIEL &N NRCR 11722 "UN:VTNShFU 1 0.91 625 1.23 1.12 6.01

; NERCR 1142 6 N SUNFISH o 19.40 100.00 93.43 ?4.,23 100.00

NECR 131712 {SUNFISH 1l 1233 100.00 17.33 19, 43 100.00

NECR i Vg e ! SUNFISH 2 4,24 100,00 2.07 4,39 100.00

287 AIBANY hV' NRCRK L1s12 SUNFISH 4 4,35 100.00 6413 6467 100.00

*W.FK. = WEST FORK, M.FK. = MIDDLE FORK, NBCR = NORTH BRANCH OF THE CHICAGO RIVER, SKOKIE R. = SKOKIE RIVER
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THE METRORQUITAN SANITARY DISTRICT OF GREATER CHICAGOD

TABLE AI-2

MEAN, MINIMUM AND MAXIMUM TOTAL LENGTH (TL) AND WEIGHT (WT) FOR FISH COLLECTED FROM
THE NORTH BRANCH OF THE CHICAGO RIVER AND ITS FORKS DURING 1981

ST, STATION ¥ NO . MEAN MIN MAX MEAN MIN MAX
NO. NAME STREAM LATE SFECTES NAME FISH TLGnm)  TL&mm)  TLOmm)  WTCstm)  WTCstm)  WTCgm)

HALF IIAY RN WIFKJNRCR 772 FATHEAT MINNOW
HALF DAy Rk WaFRoNBCR 772 5T A
HALFE 1Ay RO - W FKONECR 7/2

HALF Ay 2o Mo FRWNRCR 6723
HALF TaY, =D MeFRONRBCR 6723

26,30 24 29 0.21 0.13 0.28
50.00 50 30 2,00 2,00 2,00
22 25 .18 0.13 0.21
468.50 62 75 4.03 2.76 S5.30

10UTH RASS
! SHINES
HEAT MINNOW

BPOIRNT=NR
8]
D
=
[}

- 6%5.00 57 76 4,47 3.00 6457
HALF DAYy R0 MoFRGNRCR 6723 RLACK BULLHEAT 77.00 77 77 7.88 7.88 7.88

HALF DAY =D Mo FRONRCR
HALF DAY =D MoK NBCR
HALF DaY XD MeFRoNRCR
HALF DAY RO Mo FRONBCR
HALF DAY ®D M FRKGNRBRCR
HALF DAY RN MeFRONRCR

O
C
s
s
>
o

N GUNF TG 40 159 12,03 1.35 923.00

BLUEGILL 30 68,47 464 127 7.96 1.70 44,00

v X BLUEGILL 1 - 88.00 88 88 12,39 12.39 12.39

N CRAFPIE 1 109.00 109 109 16,00 16,00 16.00

TATHEAD MINMOUW 2 60067 53 69 379 2412 9.27

REEN SUNFISH o 66467 44 140 P56 1.87 60.00
I

HALFE Day =D MeFKONRCR 6723 e 3 G867 446 &b 3.61 1.79 4,86
HALE 1Ay RN M FNONRCR 46723 fOUTH BASS 2 28.00 27 29 0,39 0432 0.46

HALF DAY RN M FRKONRCR  46/23
HALF 'AY &0 GRORIE R, 7714
HallF nay & S

HALF DAY "’
HALF DAYy RD

N CRAFFIE 1 67 .00 67 &7 4,14 4,14 4.14

! 9 299.80 91 427 613,63 2,58 1451.52
AT MINNOU Q 33467 30 39 0.49 0.34 0.72
Re 7/7L4 M SUNFISH 10 59,95 30 108 g8.51 0.5 38.08
Fe 7714 i 3XLL 1 52.00 52 32 2.18 2.18 2.18
HALF nay =D Re 7714 Bln CRAFFIE il 3%.00 35 235 0.40 0.40 0.40
33 MALF 4Y RN Re 6725 3 0 0.00 0 0 0.00 0.00 0.00
2 MHALFE DAY RI Fe &6/72% i j

TABLE CONTINUED ON FOLLOWING PAGE.

L Re 7714
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THE METROFOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE AI-2 (Continued)

MEAN, MINIMUM AND MAXIMUM TOTAL LENGTH (TL) AND WEIGHT (UT) FOR FISH COLLECTED FROM
THE NORTH EBERANCH DF THE CHICAGO KRIVER AND TTS FORKS DURING 1981

® NO . MEAN MIN MAX MEAN MIN MAX
STREAM DATE SFECIES NAME FISH TLGmm)  TLCmm)  TLCmm)  WTCgm)  WTCem)  WT Cetm)

GNOK

7714  CARP JEIGH 1 286,00 286 286 326,00 326,00 326,00
HROK 7/ 08 30 M) 1 33.00 33 33 044 0.44 0.44
HIKON 774 4 62400 32 102 P64 0.78 28.64
WoFRKGNRCR 7714 1 305,00 305 305 410,00 415,00 415,00
WeFRoNRCR 7708 3 U8.33 33 98 6418 0.40 17.21
7/ () 29,00 16 61 1430 0.10 S5.61
7704 il 35,00 35 ¥ 0.76 0.76 0.76
7/ ] 38.80 33 47 .91 0.59 1.66
774 1 102,00 102 102 21.8%5 21.8% 21.895
7714 2 36400 30 42 0.52 0,29 0.78
Yax 8 83.38 <K 115 16,05 3,35 392.46
7714 2 38,50 37 QG774 0.63 0.8%5

1 41,00 4 0.80 0.80 0.80
12 33.75 24 G2 0416 2.32
i1 46,27 19 D08 0.08 20,22
2 58,50 44 4,94 1.81 8.06
I hiL 3 59,00 54 < w2 T 2061 2.59
CARR 126,00 126 2¢ 36,04 36,04 36.04
FATHEAD MINNOW it 96400 96 954 2412 2412 2612
WH SUCKER 5 0178.20 1350 247 79,05 38,06 205,60
2 2 130,350 100 161 62067 22,34 103,00
3 65,00 i Q0 G2 2,08 11.92
1 41,00 41 41 0.74 074 0.74

7723
7423

TABLE CONTINUED ON FOLLOWING PAGE.
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ST, STATIO
NO., NAME
282 LAKE-COOK K

282 LAKE-COOK R

282 LAKE-COOK R
282 LARE-COOK R
284 LAKE-COON R

284 LAKE-COOK R
53 W.FRONTAGE
53 WLFRONTAGE
53 M.FRONTAGE
53 W.FRONTAG
33 WO FRONTAGE
53 WAFRONTAGE
53 W.FRONTAG
I3 W.FRONTAGY
53 W.FRONTAGE

285 GLENVIEW RD

RN

RN

1

[

]I

K

i

TABLE CONTINUED ON FOLLOWING PAGE.

THE METROFOLITAN SANITARY DISTRICT OF GREATER CHICAGOD

TABLE AI-2 (Continued)
MEAN, MINIMUM AMD MAXIMUM TOTAL LENGTH (TLL) AND
THE MORTH BRANCH QF THE CHICAGO RIVER
N i NO .
STREAM UATE SFECTIES NAME FISH
n 7/23 CGREEN SLUNFISH 53
n 72/23%3  GREEN X BRLUEGILL 2
n 7723 T 1
I 7723 MOUTH RASS 1
I &6/73%0 3
¢ &6/30 SUNFTSH 3
RIN SKOT 7/7 Iﬁh MINNOW 40
90l 7/7 - SUCKER 1
I 7/7 : BUIIHFﬁD 1
<1 7/7 SUNFISH 1
9 7/7 . HUILHFhD 240
[ 7/7 SUNFISH 26
591 72/7 X BLUEGILL 1
eI 7/7 3T 1
X 7/7 MOUTH RASS 2
7716 2
7716 SAD MINNOW 3
7716 3” DA GUNFT G 13
77146 Rl L 1
77146 LAY MOUTH RASS 3
7716 1L DRAFRTE 1
7746 N AT MINNDY 2
7706 0

WEIGHT (WT) FOR FISH COLLECTED FROM

AND ITS

MEAN
TLCmm)

28
63.50
75,00

130.00
37933
H54.33
28,195
21,00
119.00
77,00
18.10
80.27
142,00
70400
4150
23,50
:)() o\/”
64,30
51,00
5400
37.00
30.00
0.00

MIN

TLCmm)

21
61
7%
130

35
42
21
41
119
77
18
50
142
70
39
21
23
20
Sk
34
37
30
0

MAX

TLCmm)

125
66
7%

130

399
71
37
41

119
77
19

119

142
70

MEAN

WT Cstm)

J068
4,62
é)‘97
20,00
804,33
4.08
0.27
0.89
25.75
P76
0.13
14096
73413
6.83
:-.Os...l
0.20
00...J
P37
2.99
.58
076
0,29
0.00

MIN

WT Cetm)

0.13
3.90
6497
20.00
626400
1.34
0.06
0.89
25.75
P76
0.10
2469
73413
6483
1.13
0.14
0413
0.14
99
0.52
0.76
0.29
0.00

MAX
WT (dm)

20.00
1013.00
8.47
0.62
0.89
25475
?.76
0.13
41.92
73413
6483

1. 2%

o

0.26
0.43
37.09
2.99
0.62
0.76
0.2
0.00
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THE METROFOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE AI-2 (Continued)

MEANy MINIMUM AND MAXIMUM TOTAL LENGTH (TL) AND WEIGHT (WT) FOR FISH COLLECTED FROM
THE NQRTH BFANFH OF THE CHICAGO RIVER AND ITS FORKS DURING 1981

QT. SThTTUN

_ NO MEAN MIN MAX MEAN MIN MAX
DATE SFECIES NAME EISH TLemm)  TLCmm)  Tl(mm) WTCetm) WTCgm)  WTCtm)

7721 FﬁTHFhH MINNOW 2 27.%¢C 22 33

272N BULLKEAD 3 22.00 22 22 0.18 0.18

B ! ) 1€ 45,61 19 86 0.12 15.36

13 24,46 21 27 0.09 0.34

22 17.68 14 20 0.01 0.11

2 39,50 23 356 04135 2.42

1 39.00 39 39 0.90 0.90

BOCF L 45,00 5 4% 1.32 1.32
Nnth 4 58.00 S 69 2,16 8.15
W FR G NRCR X 2 91,50 ) o3 1.13 1.40
WoFI NRBOR M'NNUN 1 40,00 40 40 079 0.79

WoFKONRCE  11/1
MoFKONRCR L1717
Mo T NECHE 7
Mo NRECE
o PG NRBCR
Mo NRECR
Mo FR G NRCE

SUNFISH 32 .94 32 87
SUNFISH 7 47 .86 30 70
GH 2 181,50 173 190
1 50.00 5 30 1435 1.35
: SULKED 2 194,90 122 267 K. 4 23,78 263,39
SUNFISH 31 G710 30 110 He27 0,352 25.62
i l 72,00 72 72 746 7.46 7446
4 G975 S 73 4,84 1353 7.2

‘}FUTI'D SUNFISH 1 £50.00 80 80 ?.90 ?.90 ?2.90
N SUNFISH 4 57450 38 74 4o 0.946 8.06
SFOTTED SUNFISH 2 39.00 39 79 G069 0.93 10.395
BULLMEAD 2 5650 S50 453 2,88 2,08 3.468

064 15.00
3% 7.96
83.52 121.89

TABLE CONTINUED ON FOLLOWING PAGE.
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THE METROFOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE AI-2 (Continued)

MEANy MINIMUM AND MAXIMUM TOTAL LENGTH (TL) AND WEIGHT (WT) FOR FISH COLLECTEU FROM
THE NDRTH BRANCH OF THE CHICAGD RIVER AND ITS FORKS DURING 1981

ST, STATION & NO . MEAN MIN MAX MEAN MIN MAX
NO MM STREAM NATE GFECIES NAME FISH Timm)  TLCmm)  TLCOmm)  WTCgm) WTCgm)  WT (dm)

11/19 GREEN SUNFISH 32 61,56 35 122 7.16 0.90 39.96
L1719 UM INGEED 2 41450 41 42 2.77 2,62 2.92
11719 E ; 2 39.50 36 43 1.04 0.73 1.33
: 3 G58.67 55 62 2.76 2.48 3.03
- 15 40,07 30 58 1.28 0.52 3.55
1 42,00 a2 42 1.23 1.23 1.23
SUNFISH 1l 95055 29 101 4,86 0.43 22.47

U SUNFISH A, 40,91 33 64 L 58 0.75 5413
SUNFIGH 2 37.00 36 38 1.04 0.93 1.14
SUNFISH 4 42,00 33 47 153 0.75 2.08

pogw v}
206 1
206 T
287

*W.FK. = WEST FORK, M.FK. = MIDDLE FORK, NBCR = NORTH BRANCH OF THE CHICAGO RIVER, SKOKIE R. = SKOKIE RIVER



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE AI-3
1981 NORTH BRANCH OF THE CHICAGO RIVER CHEMICAL DATA COLLECTED AT HALF DAY ROAD AND
SUTTON PLACE
Station and Date
Parameter Half Day Road  Sutton Place Half Day Road Half Day Road Half Day Road
West Fork West Fork Middle Fork Skokie River  Skokie River

7/2/81 7/2/81 6/23/81 6/25/81 7/14/81
Fluoride NA NA NA NA NA
Phenol (ug/1) <1.0 1 < 1 1
Chloride 142.0 94 100 76 88
Soluble Phosphorus 03 0.1 0.1 0.2 03
Sulfate NA NA NA NA NA
Cyanide NA 0.006 0.004 0.002 0.004
Fats, Oils & Greases 1 1 2 <1 2
Total Organic Carbon NA NA NA NA NA
Turbidity (NTU) 9.2 9.0 13.0 160 17.0
Alkalinity 256 188 180 208 196
MBAS NA NA NA NA NA
Field Temp. (°C) 247 218 17.7 19.6 229
Field Dissolved Oxygen 4.1 t04 75 5.8 6.2
Zinc <0.1 0.1 0.1 0.1 <0.1
Cadmium <0.02 <0.02 <0.02 <0.02 <0.02
Copper <0.02 <0.02 0.04 0.02 <«0.02
Chromium <0.02 <0.02 0.150 <0.02 <0.02
iron 1.0 0.7 18 15 14
Nickel <0.01 0.1 0.1 <0.01 <0.01
Lead <0.01 <0.01 <0.01 0.03 <0.01
Manganese NA NA NA NA NA
Magnesium 38.0 28.0 30.5 23.0 28.5
Calcium 85.0 66.5 740 59.0 755
Selenium NA NA NA NA NA
Arsenic NA NA NA NA NA
Hardness 369 281 310 300 306

Table continued on the following page.

Al-12



THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE Al-3 (Continued)

1981 NORTH BRANCH OF THE CHICAGO RIVER CHEMICAL DATA COLLECTED AT HALF DAY ROAD AND

SUTTON PLACE
_Station and Date
Parameter Half Day Road Sutton Place  Half Day Road Half Day Road Half Day Road
West Fork West Fork Middle Fork Skokie River  Skokie River

7/2/81 7/2/81 6/23/81 6/25/81 7/14/81
Silver (ug/1) 23 09 10 19 22
Barium NA NA NA NA NA
Mercury (ug/1) <0.05 <0.05 <0.05 <0.05 <0.05
Total Solids 836 634 851 562 $97
Total Volatile Solids 289 253 435 268 236
Total Suspended Solids 53 10 37 41 32
Total Vol. Susp. Solids 13 : 3 8 9 13
Total Kjeldshl Nitrogen 0.6 09 09 09 09
Ammonia-Nitrogen 0.1 02 02 03 05
Organic Nitrogen 05 0.7 0.7 06 0.4
Nitrate + Nitrite 1.0 1.7 33 0.7 12
COoD 32 32 47 15 30
BOD 2 RV 2 3 6
pH (Units) 79 75 7.1 7.6 7.4
Conductivity (umhos/cm) 1100 800 925 800 775
Sodium NA NA NA NA NA
Potassium NA NA NA NA NA
Aluminum NA NA NA NA NA
Total Residual Chiorine  0.00 0.00 0.00 NA 0.00

NOTE: All parametsrs in mg/l unless otherwise noted; NA = No analysis performed; < = below detection
limit. All total residual chlorine samples were collected and analyzed on 7/9/81.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE Al-4

1981 NORTH BRANCH OF THE CHICAGO RIVER CHEMICAL DATA COLLECTED AT DUNDEE ROAD AND
LAKE/COOK ROAD

Station and Date
Parameter Dundee Road Dundes Road  Lake/Cook Rd. Lake/Cook Rd. Lake/Cook Rd.
West Fork West Fork Middle Fork Middle Fork  Middle Fork
Reservoir
7/14/81 11/19/81 7/23/81 11/17/81 7/23/81
. Fluoride NA 0.780 NA 0.310 NA
. Phenol (ug/1) <1 3 1 S <1
/Chloride 100.0 168 106 86 158
v Soluble Phosphorus 0.7 3.7 02 0.1 <0.1
-Sulfate NA 106 NA. 89 NA
« Cyanide 0.007 0.012 0.003 <0014 0.004
7 Fats, Oils & Greases <1 <1 <1 <1 3
- Total Organic Carbon NA NA NA NA NA
« Turbidity (NTU) 21 9.2 18.0 100 270
- Alkalinity 170 200 252 320 196
. MBAS NA NA NA NA NA
Field Temp. (*C) 224 106 194 6 228
Field Dissolved Oxygen 6.5 72 NA 6.5 NA
. Zinc 0.1 <0.1 <0.1 <0.1 <0.1
J Cadmium <0.02 <0.02 <0.02 <0.02 <0.02
. Copper <0.02 <0.02 <0.02 <0.02 <0.02
- Chromium <0.02 <0.02 <0.02 <0.02 <0.02
, Iron 1.0 0.3 1.3 0.7 22
- Nickel <0.01 <0.01 <0.01 <0.01 <0.01
- Lead 0.02 <0.01 0.02 <0.01 0.03
Manganese NA 0.04 NA 0.09 0.05
. Magnesium 270 32.0 33.5 440 34.0
Calcium 625 74.0 79.0 105.0 85.0
Selenium NA <0.2 NA <02 <«0.2
v Arsenic NA <0.2 NA <0.2 <0.2
Hardness 267 317 335 450 362

Table continued on the following page.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO
TABLE Al-4 (Continued)

1981 NORTH BRANCH OF THE CHICAGO RIVER CHEMICAL DATA COLLECTED AT DUNDEE ROAD AND
LAKE/COOK ROAD

Station and Date
Parsmeter Dundee Road ODundee Road  Lake/Cook Rd. Lake/Cook Rd. Lake/Cook Rd.
Waest Fork West Fork Middle Fork Middle Fork  Middle Fork
' Reservoir
7/14/81 11/19/81 7/23/81 11/17/81 7/23/81
~Sitver (ug/) 20 <0.1 1.0 <0.1 10
. Barium NA <0.1 NA <0.1 <0.1
Mercury (ug/1) <0.05 0.10 <0.05 <0.05 <0.05
. Total Solids 611 750 17 644 818
 Total Volatile Solids 262 152 243 143 260
Total Suspended Solids 44 11 64 21 42
Total Vol.Susp. Solids 12 2 20 13 11
- Total K jeldahl Nitrogen 12 1.2 13 1.2 18
. Ammonia-Nitrogen 05 04 04 0.2 03
Organic Nitrogen 0.6 08 09 1.0 15
. Nitrate + Nitrite 3.0 14.7 1.3 1.0 0.5
~COD 40 56 34 14 28
- BOD 3 -3 2 3 <«
._~pH (Units) 12 83 76 78 75
Conductivity (umhos/cm) 775 1200 950 1000 1100
. Sodium NA 120 NA 50.0 NA
. Potassium NA 11.7 NA 28 NA
. Aluminum NA <1 NA 10 NA
Total residual chlorine 0.00 NA 0.00 NA NA

NOTE: Al parameters in mg/1 unless otherwise noted; NA = No analysis performed; < = below detection
limit. All total residual chlorine samples were collected and analyzed on 7/9/81. Totsl chlorine
residual ssmple for Dundee Road, West Fork was collected | mile upstream at Lake/Cook Road.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE AI-5

1981 NORTH BRANCH OF THE CHICAGO RIVER CHEMICAL DATA COLLECTED AT LAKE/COOK ROAD,
FRONTAGE ROAD AND GLENVIEW ROAD

Station and Date

Parameter Lake/Cook Rd. Lake/Cook Rd. Frontage Rd. Frontage Rd.  Glenview Rd.

Skokie River Skokie River  Skokie River  Skokie River  North Branch

Chicago River

6/30/81 11/17/81 - U181 11/17/81 7/16/81
Fluoride NA 0.670 NA 0.620 NA
Phenol (ug/1) <1 1 1 2 1
Chloride 70 98 98 118 62
Soluble Phosphorus 1.0 29 09 1.0 0.8
Sulfate NA 90 NA 98 NA
Cysnide 0.011 <0.014 0.007 <«0.014 0.004
Fats, Oils & Greases <1 1.0 1.0 1.0 <1
Total Organic Carbon NA NA NA NA NA
Turbidity (NTU) 43 3 17 8.3 24
Alkalinity 152 176 170 192 300
MBAS NA NA NA NA NA
Field Temp. (*C) 19.8 15.0 258 69 225
Field Dissolved Oxygen 54 10.2 8.6 16.5 S.0
Zinc 0.1 <0.1 <0.1 <0.1 0.1
Cadmium <0.02 <0.02 <0.02 <0.02 <0.02
Copper 0.02 <0.02 <0.02 <0.02 0.02
Chromium 0.03 <0.02 <0.02 <0.02 0.03
Iron 29 0.1 1.1 0.2 20
Nickel C.1 <0.01 <«0.01 <0.01 <0.01
Lead 0.04 <0.01 0.03 <0.01 0.05
Manganese NA 0.02 NA 0.02 NA
Magnesium 230 30.0 320 33.0 235
Calcium 59.0 70.0 740 75.0 59.0
Selenium NA <0.2 - NA <0.2 NA
Arsenic NA <0.2 NA <0.2 NA
Hardness 242 298 316 323 244

Table continued on the following page.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE AI-5 (Continued)

1981 NORTH BRANCH OF THE CHICAGO RIVER CHEMICAL DATA COLLECTED AT LAKE/COOK ROAD,
FRONTAGE ROAD AND GLENVIEW ROAD

Station and Date
Parsmeter Lake/Cook Rd. Lake/Cook Rd. Frontage Rd. Frontage Rd.  Glenview Rd.
Skokie River Skokie River  Skokie River  Skokie River  North Branch
Chicago River
6/30/81 11/17/81 7/7/81 11/17/81 7/16/81
Sitver (ug/1) 25 <0.1 24 <0.1 2.1
Barium NA <0.1 NA <0.1 NA
Mercury (ug/1) <0.05 <0.05 <0.05 <0.05 03
Total Solids S71 620 670 667 1864
Total Volatile Solids 219 176 330 191 1515
Total Suspended Solids 92 8 48 23 84
-Total Vol. Susp. Solids 28 <1 20 12 14
Total Kjeldahl Nitrogen 1.5 09 19 19 1.7
Ammonia-Nitrogen 0.6 <0.1 <0.1 0.1 04
Organic Nitrogen 09 09 19 1.8 1.3
Nitrate + Nitrite 4.1 148 24 8.1 28
Ccob 46 9 53 28 36
80D 3 2 7 12 S
pH (Units) 8.2 78 84 9.0 74
Conductivity (umhos/cm) 700 900 850 1000 725
Sodium NA S0 NA 80 NA
Potassium NA 28 NA 56 NA
Aluminum NA <1 NA <1 NA
Total residual chlorine 0.00 NA NA NA 0.00

NOTE: All parameters in mg/1 unless otherwise noted; NA = No analysis performed; < = below detection
limit. All total residual chlorine samples were collected and analyzed on 7/9/61.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE Al-6

1981 NORTH BRANCH OF THE CHICAGO RIVER CHEMICAL DATA COLLECTED AT GLENVIEWROAD,
DEMPSTER STREET AND ALBANY AVENUE '

Station and Date
Parameter Glenview Rd.  Dempster St.  Dempster St. Albany Ave.  Albany Ave.
North Branch  North Branch  NorthBranch  North Branch  North Branch
Chicago River  Chicago River  Chicago River  Chicago River  Chicago River

11712/81 7/21/81 11/712/81 7/28/81 11/712/81
Fluoride 0510 NA 0.460 NA 0.450
Phenol (ug/1) 4 2 <1 2 3
Chloride 114 46 118 38 120
Soluble Phosphorus 08 06 0.7 04 07
Sulfate 94 NA 92 NA 91
Cyanide 0.007 0.006 0.007 0.006 0.007
Fats, Oils & Greases 3 2 1 3 3
Totsal Organic Carbon NA NA NA NA NA
Turbidity (NTU) 55 33 9 23 75
Alkslinity 230 88 250 80 260
MBAS NA NA NA NA NA
Field Temp. (*C) 8.2 NA 73 18.2 6.4
Field Dissolved Oxygen 19.2 NA 135 49 116
Zinc <0.1 0.1 <0.1 <0.1 <0.1
Cadmium <0.02 <0.02 <0.02 <0.02 <«0.02
Copper <0.02 0.03 <«0.02 <0.02 <0.02
Chromium <0.02 «0.02 <0.02 <0.02 <0.02
iron 0.2 2.1 05 25 04
Nickel <0.01 <0.01 <0.01 <0.01 <0.01
Lead <0.01 0.05 <0.01 0.04 <0.01
Manganese 0.04 NA 0.05 NA 0.05
Magnesium 34.0 14.0 35.0 12.0 34.0
Calcium 80.0 355 85.0 305 85.0
Selenium <0.2 NA 0.2 NA <0.2
Arsenic <«0.2 NA <«0.2 NA 0.2
Hardness 340 146 357 126 359

Table continued on the following page.
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THE METROPOLITAN SANITARY DISTRICT OF GREATER CHICAGO

TABLE Al-6 (Continued)

1981 NORTH BRANCH OF THE CHICAGO RIVER CHEMICAL DATA COLLECTED AT GLENVIEW ROAD,
DEMPSTER STREET AND ALBANY AVENUE

Station and Date
Parameter Glenview Rd.  Dempster St.  Dempster St. Albany Ave.  Albany Ave.
North Branch  North Branch  NorthBranch  North Branch  North Branch
Chicago River  Chicago River  Chicago River  Chicago River  Chicago River
11/12/81 7/21/81 11/712/81 7/28/81 11/12/81

Silver (ug/1) <0.1 04 <0.1 05 <0.1
Barium <0.1 NA <0.1 NA <0.1
Mercury (ug/1) <0.05 02 0.1 <0.05 0.1
Total Solids 642 326 660 351 661
Total Volatile Solids 157 85 157 106 151
Total Suspended Solids 25 92 32 111 19
Total Vol. Susp. Solids 19 29 16 20 13
Total Kjeldahl Nitrogen 2.3 16 22 19 1.7
Ammonia-Nitrogen <0.1 04 0.1 05 <0.1
Organic Nitrogen 23 12 2.1 14 1.7
Nitrate + Nitrite 5.7 1.3 47 18 35
CcoD o7 47 60 Si 41

80D 1" 8 8 11 6

pH (Units) 9.1 69 88 7.3 8.5
Conductivity (umhos/cm) 1050 450 1100 380 1100
Sodium 80 NA 60 NA 80
Potassium 55 NA 52 NA 5.6
Aluminum <t NA <1 NA 1.0
Total residual chlorine  NA 0.00 NA 0.00 NA

NOTE: All parameters in mg/l unless otherwise noted; NA = No analysis performed; < = below dotocti}:n
limit. All total residual chlorine samples were collected and analyzed on 7/9/81.
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