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DuPage-Salt Creek Work Group 
Goals
� Verify low D.O. segments & determine effectiveness 

of abatement and mitigation efforts

� Determine roll of potential stressors at the local 
reach scale

� Comprehensive assessment of biological 
assemblages – establish baseline for comparison to 
future conditions in response to management

� Determine extent of nutrient enrichment

� Identify and prioritize stream segments where 
restoration will have greatest benefits

� Support TMDL development and nutrient criteria



DuPage-Salt Creek Watershed 
Monitoring Program
� Identify locations for biological, chemical, and 

physical sample collection.

� Outline a long term plan focused on 2005-8 period.

� Estimate of costs and resources including the 
availability of in-kind resources from group member s

� Details about indicators and parameters including 
the rationale for their selection.

� Estimate costs and capacity for development of 
locally available capacity

� Data management recommendations



Bioassessments Bioassessments 
and Biocriteria and Biocriteria 

ProcessProcess

Fundamentals of Fundamentals of 
Aquatic Ecology: Aquatic Ecology: 

Lessons from Streams Lessons from Streams 
and Watershedsand WatershedsConcepts and Concepts and 

Elements of Adequate Elements of Adequate 
Watershed Monitoring Watershed Monitoring 

and Assessmentand Assessment
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Biological Biological 
Assessments, Assessments, 

Biocriteria, and Water Biocriteria, and Water 
Quality StandardsQuality Standards

Integrated Integrated 
AssessmentsAssessments

StressorsStressors

ExposureExposure

ResponseResponse
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Habitat 
Structure

Flow 
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Quality
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The biota reflect and The biota reflect and 
integrate the aggregate integrate the aggregate 

effects of alterations to one effects of alterations to one 
or more of these factors.or more of these factors.

Biocriteria and the attendant Biocriteria and the attendant 
chemical/physical tools & chemical/physical tools & 

indicators provide the indicators provide the 
technology to measure this.technology to measure this.



Monitoring & Assessment Should Be a Monitoring & Assessment Should Be a 
Determinant in How WQ is ManagedDeterminant in How WQ is Managed

�� Problem identification and characterization.Problem identification and characterization.
�� Policy, program, & legislation development.Policy, program, & legislation development.
�� Development & application of Development & application of envenv . criteria.. criteria.
�� Determine effectiveness of management Determine effectiveness of management 

efforts and projects, efforts and projects, i.e., manage for i.e., manage for 
environmental results.environmental results.

The most meaningful results are achieved if The most meaningful results are achieved if 
M&A is developed as an integral part of the M&A is developed as an integral part of the 
overall management framework as opposed to a overall management framework as opposed to a 
piecemeal basis.piecemeal basis.



Environmental Indicator

". . a measurable feature which
singly or in combination provides 
managerially and scientifically useful 
evidence of ecosystem quality, or 
reliable evidence of trends in 
quality."

ITFM (1995)



Types of Environmental Indicators:  
How Each is Used Makes a Difference

1. Stressor Indicators (pollutant loadings, land 
use, habitat) – best used to indicate impacts

2. Exposure Indicators (e.g., chemical-specific, 
biomarkers, toxicity tests) – best used to 
indicate risk of harm or undesirable changes

3. Response Indicators (e.g., biological 
community condition) – best used to indicate 
whole effects and as a performance endperformance end --pointpoint

Problems occur when indicators are used as Problems occur when indicators are used as 
surrogates outside their most appropriate rolesurrogates outside their most appropriate role



Watershed Monitoring & AssessmentWatershed Monitoring & Assessment

WhereWhere
�� Historical emphasis on inland rivers & streamsHistorical emphasis on inland rivers & streams
�� Recently extended to larger waterbody typesRecently extended to larger waterbody types
�� Recent development for wetlands, lakes, etc.Recent development for wetlands, lakes, etc.

WhatWhat
�� Watershed scale sampling designs (11Watershed scale sampling designs (11 --14 HUC)14 HUC)
�� Fish, macroinvertebrates, habitatFish, macroinvertebrates, habitat
�� Water quality, sediment & tissue contaminantsWater quality, sediment & tissue contaminants
�� New generation indicators can be addedNew generation indicators can be added

WhyWhy
�� Support for all water quality management Support for all water quality management progsprogs ..
�� Bridge gaps left by traditional toolsBridge gaps left by traditional tools
�� Build longBuild long --term database for applied researchterm database for applied research



• Fish Assemblage  • Macroinvertebrates  • Periphyton
(Use Community Level Data From At Least Two)

Physical Habitat Indicators
• Channel morphology  • Flow
• Substrate Quality  • Riparian

Chemical Quality Indicators
• pH • Temperature
• Conductivity • Dissolved O2

For Specific Designated Uses Add the Following:

HUMAN/WILDLIFE CONSUMPTION
Base List:
• Metals (in tissues)
• Organics (in tissues)

CORE INDICATORS

AQUATIC LIFE
Base List:
• Ionic strength
• Nutrients, sediment
Supplemental List:
• Metals (water/sediment)
• Organics (water/sediment)
• Chlorophyll a

RECREATIONAL
Base List:
• Fecal bacteria
• Ionic strength
Supplemental List:
• Other pathogens
• Organics (water/sed.)
• Chlorophyll a

WATER SUPPLY
Base List:
• Fecal bacteria
• Ionic strength
• Nutrients, sediment
Supplemental List:
• Metals (water/sediment)
• Organics (water/sed.)
• Other pathogens
• Chlorophyll a

www.epa.state.oh.us/dsw/document_index/docindex.htm l



Invertebrate organisms 
contribute vital 
functions in an aquatic 
ecosystem including 
energy flow, conversion, 
and production.

This assemblage is the 
longest used indicator 
group.  Numerous 
techniques and 
approaches have been 
developed.



Benthic MacroinvertebratesBenthic Macroinvertebrates
Active Sampling Methods ExamplesActive Sampling Methods Examples

NetNet--based methods based methods 
(including kicks, (including kicks, 
dips, jabs, sweeps, dips, jabs, sweeps, 
& picks)& picks)

PickingPicking

Grab Grab 
samplerssamplers

Scrubbing Scrubbing 
substratessubstrates Dome Dome 

SamplerSampler





Fish are a widely 
identifiable component of 
aquatic systems and are 
valued for their recreational 
uses.  Most species, 
however, are more obscure, 
and comprise the second 
most endangered group.
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Ohio EPA Chemical/Physical Field ProceduresOhio EPA Chemical/Physical Field Procedures

Water column grab samplingWater column grab sampling Depth integrated samplerDepth integrated sampler

Automatic composite samplersAutomatic composite samplers Time-of-travel dye injectionTime-of-travel dye injection



Ohio EPA Chemical Effluent & Exposure Sampling Ohio EPA Chemical Effluent & Exposure Sampling 
ProceduresProcedures

Permitted Discharges are Sampled for Permitted Discharges are Sampled for 
a Variety of Chemicals - This Provides a Variety of Chemicals - This Provides 
Data to Determine Pollutant LoadsData to Determine Pollutant Loads

Whole Effluent Toxicity (WET) Testing Whole Effluent Toxicity (WET) Testing 
is Performed Primarily on Effluentsis Performed Primarily on Effluents

Biochemical Markers (Biomarkers) are Biochemical Markers (Biomarkers) are 
Useful for Discerning Problem Useful for Discerning Problem 
PollutantsPollutants

Fish Tissue Analysis Reveals Fish Tissue Analysis Reveals 
Bioaccumulative Pollutants and Risks Bioaccumulative Pollutants and Risks 
to Human and Wildlife Healthto Human and Wildlife Health



DuPage-Salt Creek Bioassessment 
Progress:  2006 Results
� 40 Sites sampled for fish, macroinvertebrates, and 

qualitative habitat – 5 additional reference sites

� Fish sampled with MBI methods – pulsed D.C. 
methods; 3 person crew

� QHEI used to assess habitat quality

� Macroinvertebrates sampled with IEPA methods at 
most sites; used artificial substrates at non-
wadeable sites, MAIS at smallest headwaters

� Data analyzed using IEPA indices – compared to 
Ohio EPA indices for comparison













Evaluating Program Evaluating Program 
Effectiveness:  Integration of Effectiveness:  Integration of 

Multiple Indicators in Support of Multiple Indicators in Support of 
Watershed AssessmentsWatershed Assessments



Habitat 
structure

Flow 
regime

Energy 
source

Biotic 
interactions

WQ
& toxicity

Altered water
resource features

“stress & exposure”

Biological
endpoint

Biological 
Response  A

Biological 
Response C

Linking Biological Responses to Stressors

Human activity: 
“the drivers”

Alterations,
Impacts

Biological 
Response B

Stressor(s)

R
es

po
ns

e(
s)



Index of Biotic Integrity (Karr 1981)

Species richness·
#Darter species·
#Sunfish species·
#Sucker species·
%Intolerant species·
%Green sunfish·
%Omnivores·
%Insectivores·
%Top Carnivores·
%Hybrids·
%Diseased individuals·
Number of Fish·

12 Metrics

Community
Composition

Environmental
Tolerance

Community
Function

Community
Condition

• 5,3,1 metric scoring 
categories.
• 12 to 60 scoring 
range.
• Calibrated on a
regional basis.
• Scoring adjust-
ments needed for 
very low numbers.



Guidelines for Deriving 
Regionally Relevant “IBI 
Type” Assessment Tools

• Karr et al. (1986) provides guidance   
for metric development, substitution, 
and modification.

Requires detailed knowledge of the 
regional fauna including life history, 
taxonomy, zoogeography, and 
natural history.

•

Requires an extensive database from 
consistent sampling of both 
reference condition and a gradient of 
human disturbance.

Requires extensive testing of 
candidate metrics and aggregate 
indices.

•

•



 
 
Table 3.  Ten metrics selected for inclusion in revised Illinois IBIs.  Metrics in bold type  are new to 

Illinois IBIs; four others are slight variants of previous metrics. 
   

Metric Name  Description 
 
Species-richness metrics  
NFSH  Number of native fish species 
NSUC  Number of native sucker species (i.e., in family Catostomidae) 
NSUN  Number of native sunfish species (i.e., in family Centrarchidae) 
INTOL  Number of native intolerant species 
NMIN  Number of native minnow species (i.e., in family Cy prinidae)  
NBINV  Number of native benthic invertivore species  
 
Trophic- or reproductive-structure metrics 
SBI  Proportion of individuals of species that are speci alist benthic invertivores  
GEN  Proportion of individuals of species that are gener alist feeders     
LIT0T  Proportion of individuals of species that are oblig ate coarse-mineral-substrate 

  spawners and not "tolerant" (i.e., excludes creek  chub and white sucker)  
 
Tolerance metric 
PRTOL  Proportion of tolerant species  
   
 

Illinois EPA Fish Index of Biotic Illinois EPA Fish Index of Biotic 
IntegrityIntegrity



 
Prior IBI-score Range 

 
Class 

 
Description 

 
51 - 60 

 
A 

 
Unique Aquatic Resource 

 
41 - 50 

 
B 

 
Highly Valued Aquatic Resource 

 
31 - 40 

 
C 

 
Moderate Aquatic Resource 

 
21 - 30 

 
D 

 
Limited Aquatic Resource 

 
<  21 

 
E 

 
Restricted Aquatic Resource 

 

Illinois EPA IBI Narrative EvaluationsIllinois EPA IBI Narrative Evaluations
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Figure 2.  Selected metrics among disturbance classes, statewide.  Each box spans 25--75th percentiles; solid
 line is 50th percentile; dotted line is mean.  Diamonds are samples outside 10-90th interval, represented by vertical line.
 Number of samples: 165 for LEAST; 130 for MODERATE; 118 for MOST. 
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Flow

BiocriterionBiocriterion

Resurrecting the Concept of the Pollution Resurrecting the Concept of the Pollution 
Impact Continuum in Rivers:  It Still ExistsImpact Continuum in Rivers:  It Still Exists

After Bartsch and Ingram (1967)
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Metric Response to Stress Best Value  
Coleoptera taxa Decrease 5 

Ephemeroptera taxa Decrease 10.2 
Total Taxa Decrease 46 

Intolerant taxa Decrease 9 
MBI Increase 4.9 

Percent Scraper Decrease 29.6 
Percent EPT Decrease 74 

 
 

Illinois EPA Macroinvertebrate Index of Illinois EPA Macroinvertebrate Index of 
Biotic IntegrityBiotic Integrity



 
Index Score    

Lower Upper   
Boundary Boundary  Comparison to Reference Narrative  

73 100 >75th percentile Exceptional 

52.7 72.9 >25th percentile Good 

26.4 52.6 bisect 25th percentile (upper) Fair 

0 26.3 bisect 25th percentile (lower) Poor 
 

Illinois EPA Macroinvertebrate IBI Illinois EPA Macroinvertebrate IBI 
Narrative RangesNarrative Ranges
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