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ABSTRACT

A water quality study of the West Branch of the DuPage River (W. Branch) System in
Northcastern [tinois was conducted with emphasis given to monitoring the tributaries
Winfield Creek, Kress Creek, and Spring Brook Creek. Organic pollution of the
tributaries was indicated by elevated Hilsenhoff's biotic indices, selected chemical
analyses. and bactcrial densities. Biotic indices ranged over 7 in all streams, providing
evidence of poor water quality. Mean ammonia-nitrogen and nitrate-nitrogen
concentrations ranged respectivety from 041 ppm and (.32 ppm for Winficld Creek to
1.18 ppm and 2.53 ppm for Spring Brook Creck. Mean coliform bacteria colony plate
{coliform) counts ranged from a low of 1807 colonics/ml in Winfield Creck 10 6383
colonies/mi in Kress Creek. Chloride concentrations were excessive in Spring Brook
Creek, reaching a high of 584 ppm on October 4, 1990, just betow the Wheaton waste
water treatment plant. The water qualitics of the W. Branch and the tributary, Kline
Creek, also were monitored from April 1o July, 1991, Mean coliform counls ranged
from 2477 colonies/ml fromm the lower stretch of the W. Branch to 12,945 colonies/ml in
Kline Creek, just below the Carol Stream waslc water weatment plant. Auunonia-
nitrogen concentrations were excessively high in Kline Creek head water area, averaging
7 ppm and reaching a high of 20 ppm on July 8. 1991, Waste water treatment plants are
helieved to be the major source of organic pollution within the W. Branch river system
with contributions also coming from septic fields and farmland.

INTRODUCTION

Since 1980, the population of DuPage County, Ifineis, has grown over 15% to lotal
morc than 780,000 people. By the year 2010, the county's population is projected to
approach one million. In an effort to evaluate the effect of anthropogenic disturbance on
the natural environment and to provide bascline information for [uture research on the
effects of such disturbance, a water quality study of the West Branch of the DuPage River
System was begun in 1989, Stream analyses seemed to be a practical way 1o estimate
the impact of development since the streams are effected by physical modification as well
4s contanination in the forn of surface mnoff, ground water, and direct discharge.
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Between October 1989 and April 1990, water quality measurements were taken along the
lengths of the West Branch of the DuPage River (W. Branch) and a tributary, Kline Creek
{Petersen 1991). The W. Branch and Klinc Creck were found to be moderately and
severely organically polluted, respectively, as quantificd by arthropod indicators using
Hilsenhoff's biotic index (Hilsenhoff 1987) and selected water quality measurements
{ammonia-nitrogen, nitrate-nitrogen, chloride, and orthopbosphate). Sewage inputs from
waste water treatment plants and from scptic fields were belicved 1o be the causes of this
lower water quality. In the following investigation, the study was cxpanded w cvaluate
the water quatity of three other W, Branch wribitarics: Winficld Creek. Kress Creck, and
Spring Brook Creek. Evaluation methods included those used in the initial study. Water
guality monitorings of the W, Branch and Kline Creek also were continued. Locations of
streams and sampling stations are illustrated in Figure 1.

DESCRIPTION OF THE STUDY SITES

The 50 km W. Branch is part of the 3553 km 2 Des Plaines River drainage basin located
mostly in Northeastern [llinois (Illinois Environmental Protlection Agency 1988).
Physical measurements of it and four of its tributarics arc given in Table 1. Over 70% of
the W. Branch flows through DuPage County forest preserves which encompass some
2340 hectarcs of mostly mesophytic forests. The four tributaries flow largely through
residential areas. A wasic water trcatment plant is located at the headwaler of both Kline
Creek and Spring Brook Creek. Daily discharge volumes from the Kline Creek and
Spring Brook Creek plants are roughly 9000 Kl/day and 33,006 KV/d, respectively.
However, these plants do not service all residents living along the streams. Residents
living by the lower reaches of both streams, and also along the headwaters and middle
sections of Winfield Creek. have private septic fields.

Winficld Creek is an intermittent stream as were Kline Creck and Spring Brook Creek
prior 1o recciving cffluents from the treatment plants. During summer and carly fall,
Winfield Creek commonly ceases to flow. Kress Creek is slated for Superfund priority
toxic cleanup. TFhe creck has been contaminaled by radioactive thorium from the since
abandoned Kerr-McGee Chemical Corporation owned chemical-processing plant in West
Chicago, Illinois, The final 2 km of Kress Creek [lows through farmland before
reaching the W. Branch.

MATERIALS AND METHODS

Winfield Creek, Kress Creek, and Spring Brook Creek monitoring

Water qualitics of the streams were assessed using Hilsenhoff's biotic trdex (Hilsenhoff
1987), selected chemical analyses, and coliform hacteria colony plate (colifor} counts.
Hilsenhoff's biotic index 1s based on the average tolerance of an arthropod sample to
organic pollution. Stream arthropods were collected according 10 the procedure described
by Hilsenhoff (1987}, Stations were located in riftles having depths of <10cm. A D-
framed aquatic net was used in collections which were taken ae bimonthly intcrvals
between October, 1990, through April, 1991, when not interrupled by icing aver Onc
hundred arthropods composed each sample. Specimens were preserved in 70% ethanol
and identified to specics if possible or o genus if not,

Monthly chemical measurements were taken between September. 1990, and October,
1991, from cach station using LaMotte chemical kits {LaMotte Chemical Products
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Company) when weather and flow permified.  Concentrations of four chemicals
commonly associated with organic pollution were measured: ammonia-nitrogen, nitrate-
nitrogen, chloride. and orthophosphate. Chloride testing was of special value as a waste
waler indicator. Besides being a component of human waste, chloride enters the streams
from waste water treatment plants after having first been used in the form of salt by local
residents to soften hard drinking water. The Wheaton Sanitary District estitnates that an
average customer uses 45 kg of salt per week (o recharge water soflening systems
(Robert Clavel. personal communication). Measurements were taken at all five stations
within 4 4-hour period during cach sampling day.

Waler samples for coliform counts were taken on three occasions during April and May,
1991, from each station except at the Spring Brook Creck-downstream station. Samples
were collected in sterile boutics and refrigerated over night at 4°C before testing was
conducted.  After first confirming for the presence of [ecal coliforms, coliform counts
were laken using a quantitative pour plate test (Seeley 19913,

W. Branch and Kline Creek monitoring

Water qualities were monitored on seven occasions along the W, Branch and Kline Creek
beginning in April and procecding into July, 1991, using chemical analyses and
quantitative pour plate tests as described carlier. During each sampling day, samples were
collected trom all five stations within a 3-hour period.

RESULTS AND DISCUSSION

A Tist of arthropods collecled from the streams and their assigned pollution tolerance
values are given in Table 2. Biotic index, chemical, and colifonn measurements provided
evidence that the West Branch of the DuPage River system is organically polluted ( Tables
3 and 4), Winficld Creek showed slightly elevated nitrogencus and chloride
concentrations, especially near the head water.  The likely source of this pollution is
septic ficld seepage from upsteeam sites. Coliform counts within Winfietd Creek were
also higher than can be expected from unpolluted walers. Hilsenhotf's biotic indices
taken alony Winficld Creck were comparable 1o those taken along Spring Brook Creek, a
stream which showed much higher chemical concentrations. We question if the higher
biotic indices measured from Winficld Creek also reflect the intermittent nature of the
stream.  Arthropods inhabiting an intermittent stream can be expected to be tolerant of
difterential chemical concentrations as the stream ceascs to flow and chemicals
concentrate in pools, or as the stream resumes flowing and there is a sudden flush of
chemicals. Thus arthropods that tend to inhabit intermittent streams may also be those
that are tolerant (o organic pollution,

The higher ammonia and nitrate nitrogen concentrations recorded from Kress Creek may
partially be due to the runoff of fertilizer from farmland that borders the stream near it's
downstream location, Waste water inputs seem less likely in view of the low chloride
measurements recorded. Elevated nitrogen levels may explain the higher coliform counts
recorded. In view thal the stream is on the list for Superfund cleanup, we question the
effects that industrial pollution may have on the arthropod community,  Hilsenhoff's
biotic index reflected poor water quality in the stream.

Chloride concentrations were extremely high in Spring Brook Creek, especialty along the
downstreamn location which was located below the Wheaton waste water treatiment plaat.
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Figure 1. Locations of the sampling stations within the West Branch of the DuPage
River System, DuPage County, lllinois. The distance (km) of a station from
the mouth or junction with the West Branch of the DubPage River is given
after station identification. Symbols: WB = West Branch of the DuPage
River (ML = Mallard Lakc site; TR = Timber Ridge site; MG = McDowell
Grove site); KC = Kline Creek; W = Winfield Creck; K = Kress Creek;
SB = Spring Brook Creck; U = upstream; I = downsircam and A= waslc waler
treatment pland,
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Table 2. Arthropods collected from Winfield Creek, Kress Creek, and Spring Brook
Creek according to pollution tolerance value (PTV) and sampling station,
Symbols: W = Winfield Creek, K = Kress Creck: SB = Spring Brook Creck;
U = upstream; and D = downstream.

Order Specics PTV WU WD K SB-U SB-D

Amphipoda

Hyallela azreca Saussure 8 X

Isopoda
Aselius intermedius Forbes b X X X X

Odonats
Argia spp.
Boveria spp.
Enalfugma spp.
Ischnurg spp.

oD b O
)
e

Ephctneropiera
Bactis intercafuris McDunnough 6 X
Stenacron interpuncium (Say) 7 X

Coleoptera
Stenelmis vittipennis Zammerman

a
P

Trichoptera
Cheumatopsyche spp. 6 X
Hydropsyche betiini Ross

o
e
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Diptera
Chironomus spp.
Cricotopus spp.
Gudiipelopia spp.
Cdontomyia Spp.
Fotvpedilium spp.
Simutium vittatum Zetterfield
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Table 3. Mean biotic index values + standard deviations (£ + ) as caiculated from the
Winficld Creek, Spring Brook, and Kress Creck sampling stations. The biotic
indices are interpreted as follows: 0-3.50 indicated excellent water quality; 3.51-
4.50 very good water quality; 4.51-3.50 good water quality; 5.51-6.50 fair water
quality: 6.51-7.50 fairly poor water quality; 7.51-8.50 poor water quality; and
8.51-10.00 very poor water quality. Symbol: n = sample size; U = upstream: and
0y = Downstream.

Location x Bl+s n
Wintwehd Creck-1I 7.64+0.48 12
Winficld Creck-D %.00+0.00 3
Kress Creck 7.2640.35 12
Spring Brook-U %044 1.38 12

Spring Brook-D 8124052 15




Table 4.

Mean +

standard deviation (Sampling size)x &
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s{n)) chemical

concentrations(ppm) and coliform bacteria colony plate counts from Wintield
Creck, Spring Brook, Kress Creek, West Branch of the DuPage River. and Kline

Creck sampling stations,

Also included are chemical concentralions and

coliform densitics that can be expected from relatively unpolluted waters
(American Public Health Association 1985, Clark 1977, Klein 1962).
Symbols: P04 = orthophosphate: W = Winficld Creek; SB = Spring Brook;
K = Kress Creck: WB = West Branch of the DuPage River (ML = Mallard Lake
station: TR = Timber Ridge station; and MG = McDowell Grove station):
KC = Kline Creek; U = upstream; and D = downstream,

Location

Chemical

Aminonia-
nitrogen

Nitrute-
nitrogen

Chloride

PO4

Coliform
colonies/ml

SB-U

SB-D

WhB-MI.

WRB-TR

WB-MG

KC-U

KC-1

0.47+0.49(14)

04104901 D

0.794£0.6%9(12)

11840 8014)

0.68+0.37(14)

1.0040.29(7N

L.3741.97(T7)
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ST0.18(T)

0.9140.69(7)

L2340.9007)

2404120014}
190486(11)
104426¢12)
327+125(14)
4524101(14)
113413(7)
122447¢7)
122447(7)
185479(7)

16245417

(0.3440.32(14y

0274027011

0.2840.26(12)

04740 460149

1.36£1.08(14)

057403707

(0.4940.30(7)

0.44+0.29(7)
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Conecentrations that can be expected from relatively unpolluted waters.

<(.2

Virtually absent

<250

18071067 (3)

341011943(3)

6383+5468(3)

2012:1014(3)

611947920(7)

T373L7137(T)

247716707

1294547512(7)

3403:4057(T
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