
 

 

 
 

 
 
 

MONITORING AND RESEARCH 

DEPARTMENT 

 
 
 
 

REPORT NO. 14-55 
 
 

AMBIENT WATER QUALITY MONITORING 
 

IN THE CHICAGO, CALUMET, AND 
 

DES PLAINES RIVER SYSTEMS: 
 

A SUMMARY OF BIOLOGICAL SAMPLING, AND HABITAT  
 

ASSESSMENTS DURING 2012 
 
 
 
 
 
 
 

July 2014



 
 

 
  

 

 

 

 

 

 

AMBIENT WATER QUALITY MONITORING IN THE CHICAGO,  

 

CALUMET, AND DES PLAINES RIVER SYSTEMS:  A SUMMARY  

 

OF BIOLOGICAL SAMPLING AND HABITAT ASSESSMENTS  

 

DURING 2012 

 

 

 

By 

 

Dustin W. Gallagher 

Associate Aquatic Biologist 

 

Nicholas J. Kollias 

Assistant Aquatic Biologist 

 

Justin A. Vick 

Associate Aquatic Biologist 

 

Thomas A. Minarik, Jr. 

Senior Aquatic Biologist  

 

Jennifer L. Wasik 

Supervising Aquatic Biologist 

 

 

   

 

 

    

 

   

 

 

  Monitoring and Research Department  

  Thomas C. Granato, Director  July 2014 

Metropolitan Water Reclamation District of Greater Chicago 
100 East Erie Street  Chicago, Illinois  60611-2803  312-751-5600 



TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

ACKNOWLEDGMENT 

DISCLAIMER 

INTRODUCTION 

DESCRIPTION OF THE STUDY AREA 

Cl~icago, Calumet, and Des Plaines River Systems 

Sampling Stations 

MATERIALS AND METHODS 

Habitat 

Calculating Qualitative Habitat Index Scores 

Fish 

Boatable Stream Sampling 

Wadeable Stream Sampling 

Fish Processing 

Index of Biotic Integrity 

Page 

. . . 
111 



TABLE OF CONTENTS (Continued) 

RESULTS 

Habitat 

Fish 

REFERENCES 

APPENDICES 

A Qualitative Habitat Evaluation Index Field Assessment Form 

B Completed Qualitative Habitat Evaluation Index Field Assessment Forms 
for Each 20 12 Wadeable Station 

Page 

8 

8 

8 

19 



Table 
No. 

LIST OF TABLES 

Page 

Sampling Dates at the Ambient Ukter Quality Motlitorin& Program Sta- 4 
tions During 20 12 

Summary of Qualitative Habitat Evaluation Index Scores for Wadeable 9 
Sampling Stations During 201 2 

Index of Biotic Integrity Score and Category by Station During 20 12 10 

Number of Fish Collected From Each Sampling Station in the Chicago Riv- 12 
er System During 2012 

Nutnber of Fish Collected From Each Sampling Station in the Calumet Riv- 13 
er System During 20 12 

Number of Fish Collected From Each Sampling Station in the Des Plaines 14 
River System During 20 1 2 

Number of Fish Collected From Each Sampling Station in the Fox and Des 18 
Plaines River Systems During 2012 



Figure 
No. 

LIST OF FIGURES 

Page 

1 Ainbient Water Quality Monitoring Program Sampling Stations 3 

A-1 Qualitative Habitat Evaluation Index Field Assessment Form A- I 

B- 1 Completed Qualitative Habitat Evaluation Index Field Assessment Forms for B-1 
Each 201 2 Wadeable Station 



ACKNOWLEDGMENT 

We thank Mr. h4ike Burke, Ms. Colleen Joyce, Mr. Panu Lansiri, Mr. Richard Schackart, 
Ms. Jane Schipma, Mr. Craig Shingles. and Ms. Angel Whitington, of the Aquatic Ecology and 
Water Quality Section, for their hard work in the field and laboratory during 2012. 

We thank Dr. Heng Zhang, Assistant Director of the Monitoring and Research Depart- 
ment, for his review of the draft report. 

We also would like to thank Ms. Marie Biron, Administrative Specialist, for 
proofreading, formatting, and organizing this report. 

DISCLAIMER 

Mention of proprietary equiprnent and chemicals in this report does not constitute 
endorsement by the Metropolitan Water Reclamation District of Greater Chicago. 



INTRODUCTION 

The Metropolitan Water Reclamation District of Greater Chicago (District) began 
monitoring the biological component of the Ambient Water Quality Monitoring (AWQM) 
Program at 59 sampling stations on 21 waterways in 2001. The biological monitoring portion of 
the AWQM Program operates on a four-year cycle, with a primary focus on a different river 
system in the entire service area each year. The four river systems of interest are the northern 
portion of the Chicago River System (NPCRS), the southern portion of the Chicago River 
System (SPCRS), the Calumet River System (CRS), and the Des Plaines River System (DPRS). 
Fifteen of the 59 stations located across all of the waterways are monitored annually based on 
their proximity to District water reclamation plants (WRPs) or municipal boundaries. Of the 
remaining 44 sampling stations. 12 are on the NPCRS. 8 are on the SPCRS, 10 are on the CRS, 
13 are on the DPRS, and 1 station is on the Fox River System. During 2012, biological 
monitoring focused on the DPRS, including the Des Plaines River (DPR), Buffalo Creek, 
Higgins Creek, Salt Creek, and the West Branch DuPage River (WBDPR). One station was also 
monitored on the Fox River System in Poplar Creek. This report documents the biological and 
habitat quality monitored during 2012. 

In addition to the AWQM Program data being used to assess the impact of the District's 
WRPs, our data are often shared with other governmental agencies, non-governmental 
organizations, and academic institutions. 



DESCRIPTION OF THE STUDY AREA 

Chicago, Calumet, and Des Plaines River Systems 

The District service area waterways consist of man-made canals as well as natural 
streams which have been altered to varying degrees. Some natural waterways have been mod- 
ified by being deepened, straightened, and/or widened to such an extent that reversion to their 
natural state would be impossible. The waterways serve the Chicago area by draining urban 
stomwater runoff and treated municipal wastewater effluent and allowing commercial naviga- 
tion in the deep-draft portions. 

The primary man-made waterways include the North Shore Channel (NSC), connecting 
Lake Michigan at Wilrnette to the North Branch Chicago River (NBCR); the Chicago Sanitary 
and Ship Canal (CSSC), extending from Darnen Avenue to the Lockport Powerhouse; and the 
CSC, connecting the LCR with the CSSC. The primary natural waterways include the wadeable 
branches of the NBCR, flowing south from Lake County to the confluence with the NSC and 
continuing as the deep-draft portion of the NBCR, which joins the Chicago River and becomes 
the South Branch Chicago River; the DPR, flowing south from Lake County and joining with the 
discharge from the CSSC downstream of the Lockport Powerhouse; and the Calumet River, 
which flows south into the LCR. 

Sampling Stations 

The sampling stations for the AWQM Program are located on natural and man-made 
waterways throughout the District's service area. A map of the Chicago area waterways, includ- 
ing the 59 sampling stations and the District's WRPs. is shown in Figure 1. Stations were pri- 
marily selected so that there was at least one monitoring station on the lower end of an Illinois 
Environmental Protection Agency 303(d)-impaired waterway segment in 1998. Secondary crite- 
ria for selecting sarnpling locations included: (1) above and below District WRPs, (2) below 
Lake Michigan diversion points. (3) above the junction of two major waterways. (4) below coun- 
ty municipal boundaries, and (5) in areas of environmental concern. Fifteen of the 59 stations 
were chosen for annual biological monitoring. 

In addition to the annual stations, biological sampling was performed at 13 stations in the 
DPRS during 2012, including the DPR. Buffalo Creek, Salt Creek, Higgins Creek, and WBDPR. 
Biological sampling was also performed at one station on Poplar Creek, which is a part of the 
Fox River System. Table 1 shows the 2012 field monitoring schedule for fish sampling and 
physical habitat assessments. 



FIGURE 1 : AMBIENT WATER QUALITY MONITORING PROGRAM 
SAMPLING STATIONS 



TABLE I : SAMPLING DATES APT THE AMBIENT WATER QUALITY MONITORING 
PROGRAM STATIONS DURING 20 12 

Station 
Sampling Station Waterway No. Date Sampled 

CHICAGO RIVER SYSTEM 

Albany 12venue1 North Branch Chicago River 
Touhy  venue' North Shore Channel 
Grand Avenue ' North Branch Chicago River 
Cicero  venue' Chicago Sanitary & Ship Canal 
Harlem Avenue' Chicago Sanitary & Ship Carnal 
~ o c k ~ o r t '  Chicago Sanitary & Ship Canal 

CALUMET RIVER SYSTEM 

Ewing Avenue Calumet River 
130th Street1 Calumet River 
Indiana Avenue Little Calumet River 

Lake-Cook Road 
Elrnhmst Road 
Wille Road1 
Higgins Road 
Arlington Heights Rd. 
Devon Avenue1 
Wolf Road 
Brookfield Avenue 
Lake-Cook Road1 
Oakton Street 
Belmont Avenue 
Roosevelt Road 

DES PLAINES RIVER SYSTEM 

Buffalo Creek 
Higgins Creek 
Higgins Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 



TABLE 1 (Continued): DATES THAT AMBIENT WATER QUALITY MONITORING 
PROGMM STATIONS WERE SAMPLED DURING 2012 

Station Sampling Station 
No. 

Waterway Date Sampled 

DES PLAINES RIVER SYSTEM(C0ntinued) 

22 Ogden  venue' Des Plaines River 07116112 
2 3 Willow Springs Road Des Plaines River 08/03/13 
39 Stephen Street Des Plaines River 08/10/12 
9 1 Material Service ~ d . '  Des Plaines River 0612511 2 
1 10 Springinsguth Road West Branch DuPage River 06/20/ 12 
8 9 Walnut Lane West Branch DuPage River 06/20112 
64 Lake street' West Branch DuPage River 06/19/12 

FOX RIVER SYSTEM 

90 Route 19 Poplar Creek 061221 1 2 

"4nnual sampling station. 



MATERIALS AND METHODS 

Habitat 

Calculating Qualitative Habitat Evaluation Index Scores. The Qualitative Habitat 
Evaluation Ilidex (QHEI) was created by the Ohio Environmental Protection Agency to deter- 
niine the suitability of a stretch of waterway to fish and macroinvertebrates based on physical 
habitat characteristics (Rankin, 1989). The index cvas developed to assess wadeable streams. not 
deep-draft channels such as those prevalent in tlie Cllicago area. Therehre, only wadeable sta- 
tions were assessed using the QHEI. Appendix A shows the QHEI Field Assessment Form. 
I-Iabitat scores were calculated using the Ohio QHEI procedures for assessing the quality of sub- 
strates. instream cover. channel niorphology. riparian zonelerosion, pool and riffleirun develop- 
ment, and stream gradient. Sites were then classified as excellent, good. fair, poor. or very poor 
based on their ability to support aquatic life in reference to habitat (Rankin. 2004). The classifi- 
cation ranges Mere as follows: 

I 

30-45 1 Poor 

60-74 

46-59 

L I 
I 
i <3 0 I I Very Poor 

Good 

Fair 

Fish 

I 1 

Boatable Stream Sampling. Fish were collected at each sampling station using a boat- 
mounted electrotisher powered by a direct current (DC) generator. Stunned fish were collected 
from the water with long-handled dip nets. For deep-draft sites. the section of canal sampled ex- 
tended for 400 meters. For most shallow sites that were too deep to wade. a 100-meter section of 
\-caterway \\as sampled. Whenever possible. both sides of the uaterways were electrofished. 

Wadeable Stream Sampling. Fish were collected at each sampling station using a DC 
backpack electrofisher and a bag seine. Conductivity and temperature in degree of Celsicts (OC) 
mere recorded before each sample collection. In most instances, two 40-meter long backpack 
e1ectrot;sher collections were conducted at each station. A 40-meter reach of the creek was elec- 
tri-l-ied by nloving upstream parallel to the bank. Additional personnel follocved the electrofisher. 
collecting the stunned fish \\ith dip nets. Following the first collection. a second 40-meter elec- 
trofishing survey was conducted on the opposite bank, If the creek u a s  less than five meters 



wide, electrofishing was done only once along a 40-meter reach. The total electrofishing time 
during each 40-meter collection was noted. 

A 15-foot bag seine with 3116-inch mesh was also used to collect fish. Staff pulled the 
seine for 40 meters traveling upstream parallel to the bank. In most instances, a separate 40- 
meter seine collection was done along each bank. 

Fish Processing. In the field, most fish were identified to species. weighed to the near- 
est gram or nearest 0.1 gram (depending on size). measured for standard and total length to the 
nearest millimeter, and examined for the incidence of disease, parasites, or other anomalies. Fol- 
lowing processing, these fish were returned live to the river. Minnows and other small fish that 
were difficult to identify were preserved in a 10 percent formalin solution and returned to the la- 
boratory for further analysis. These fish were processed in a similar manner to the field- 
measured fish except that they were weighed to the nearest 0.01 gram. 

Index of Biotic Integrity. Biological integrity of aquatic ecosystenls has been defined as 
the ability to support and maintain a balanced, integrated, and adaptive community having a spe- 
cies composition, diversity, and functional organization comparable to that of a natural habitat 
(Karr et al.. 1986). Karr's 1986 Index of Biotic Integrity (IBI) was used to analyze fish data 
from 2012. 

The limitations of using this tool, which was meant to apply to wadeable streams, for 
some of the man-made, channelized waterways in the Chicago area should be recognized. 

Karr's IBI integrates informatioil from 12 fish community inetrics that fall into three ma- 
jor categories: ( I )  species richness and composition, (2) trophic composition, and (3) fish abun- 
dance and condition. Each metric is scored 1, 3, or 5 based on whether its evaluation deviates 
strongly, deviates somewhat, or approximates expectations. respectively, as compared to an un- 
disturbed site located in a similar geographical region and on a stream of comparable size. Indi- 
vidual metrics are added to calculate a total IBI score. A high 1B1 indicates high biological 
integrity or health and low disturbance or lack of perturbations. A low IBI indicates low biologi- 
cal integrity and high disturbance or degradation. Separate IBI metric scores were determined 
based on the relative abundance of fish collected with each fishing gear. The scores were used to 
determine IBI categories of good (41-60), fair (21-40) or poor (-41). as derived by the IEPA 
(IEPA, 1996). 



RESULTS 

Habitat 

Table 2 shows the QHEI scores and ratings for the 20 wadeable stations in the DPRS and 
Fox River System assessed in 2012. The completed QHEI Field Assessment Forms for each sta- 
tion are provided in Appendix B. 

Fish 

IBI scores calculated for each AWQM station and collection method are shown in Table 
3. Springinsguth Road on the WBDPR was sampled, but did not yield any fish. Twenty-nine - 
species of fish, including 12 game fish species, were collected from deep-draft stations, and 33 
species of fish. including 13 game fish species. were collected from wadeable stations during 
2012. A state threatened species, the Banded killifish (Fundulus diaphunus), was collected at 
130"' Street station on the Calumet River. Tables 4 - 7 show the number and total weight of fish 
collected from each station during 2012. 



TABLE 2: SUMMARY OF QUALITATIVE HABITAT EVALUATION INDEX SCORES 
FOR WADEABLE SAMPLING STATIONS DURING 2012 

Station 
No. Station Name Waterway 

QHEI Habitat 
Score Rating 

Lake-Cook Road 
Elmhurst Road 
Wille Road 
Higgins Road 
Arlington Heights Rd. 

Devon Avenue 
Wolf Road 
Brookfield Avenue 
Lake-Cook Road 
Oakton Street 
Belmont Avenue 
Roosevelt Road 
Ogden Avenue 
Willow Springs Road 
Stephen Street 
Material Service Rd. 
Springinsguth Road 
Walnut Lane 
Lake Street 
Route 19 

Buffalo Creek 
Higgins Creek 
Higgiiis Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
West Branch DuPage River 
West Branch DuPage River 
West Branch DuPage River 
Poplar Creek 

Fair 
Poor 
Very Poor 
Fair 
Fair 
Fair 
Fair 
Good 
Fair 
Fair 
Good 
Fair 
Fair ~ 

Fair 
Fair 
Good 
Poor 
Fair 
Fair 
Good 

QHEI=Qualitative Habitat Evaluation Index. 



TABLE 3: INDEX OF BIOTIC INTEGRI'I'Y SCORE AND CATEGORY BY STATION DUKING 2012 

Station 
No. Waterway 

IUI  IBI 
Sample Gear Score Category 

Touhy Avenue 
Albany Avenue 
Albany Avenue 
Grand Aveiltie 
Cicero Avenue 
Harle~n Avenue 
Lockport 
1 3ot" Street 
Halsted Street 
Cicero Avenue 
1,ake-Cook Road 
Lake-Cook Road 
Lake-Cook Road 
Lake-Cook Road 
Oakton Street 
Belmont Avenue 
Koosevelt Road 
Ogdcii Avenue 
Ogden Avenue 
Willow Springs Road 
Stephen Street 
Stephen Street 
Material Services Road 
Material Services Road 
El~nhurst Road 
Elmhurst Road 
Wille Road 
Wille Road 

North Shore Channel 
North Brancl~ Chicago River 
North Branch Chicago River 
North Branch Chicago River 
Chicago Sanitary and Ship Calla1 
Chicago Sanitary and Ship Canal 
Chicago Sanitary and Ship Canal 
Calumet River 
Little Calumet River 
Calumet-Sag Channel 
Buffalo Creek 
Buffalo Creek 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Iles Plaiiles River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
Des Plaines River 
liiggins Creek 
Miggins Creek 
IIiggins Creek 
I-liggins Creek 

Snlall EF Boat 
BP 
Seine 
Small EF Boat 
Small EF Boat 
Small EF Boat 
Sinall EF Boat 
Srnall EF Boat 
Small EF Boat 
Srnall EF Boat 
BP 
Seine 
BP 
Seine 
Sn~all EF Boat 
Srnall EF Boat 
Small EF Boat 
BP 
Seine 
Small EF Boat 
BP 
Seine 
BP 
Seine 
BP 
Seine 
BP 
Seine 

Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 

Good 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 



TABLE 3 (Continued): INDEX OF BIOTIC IN'TEGRITY SCORE AND CATEGORY BY STATION DURING 201 2 

Station 
No. Location Waterway 

IBI I BI 
Sarnple Gear Score Category 

Higgins Road 
Arlington Heights Road 
Llevon Avenue 
Uevon Avenue 
Wolf Road 
Wolf Road 
Brookfield Avet~ue 
Brookfield Avenue 
Waln~tt 1,ane 
Mialn~lt Lane 
Lake Street 
Lake Street 
Route 19 
Route 19 

Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
Salt Creek 
West Brarlch DuPage River 
West Branch DuPage River 
West Branch DuPage Iiiver 
West Branch DuPage River 
Poplar Creek 
Poplar Creek 

Small EF Boat 
Small EF Boat 
BP 
Seine 
BP 
Seine 
BP 
Seine 
BP 
Seine 
BP 
Seine 
AP 
Seine 

Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 

181 = Index of Biotic Integrity. 
EP - blectrot7shing. 
BP - Backpack Electrofisher. 



TABLE 4: NUMBER OF FISH COLLECTED FROM E;ACH SAMPLING STATION IN THE CIIICAGO RIVER SYSTEM DURING 2012 

North Shore Channel North Branch Chicago River Chicago Sanitary and Ship Canal 
Fish Species or Station 36 Station 46 Station 96 Station 75 Station 41 Station 92 

Hybrid (A)  Touhy Grand Albany Cicero Harlenl Lockport 
Avenue Avenue Avenue Avertue Avenue ( 16" Street) 

Gizzard shad 
Goldfisl~ 
Conitnott carp 
Golden shiner 
Emerald shiner 
Spottail shiner 
Spotfin shiner - 

N Bluntnose minnow 
Fatilead rn innow 
White sucker 
Yellow bullhead" 
Channel catfish1 
Blackstripe topminnow 
Mosquitofish 
Green sunfish" 
~urnpkinseed" 
~luegi l l '  
L,argemouth bass" 
Black crappie1 
Green sunfish x Orangespofled sunfish 

'I'otal Number of Fish Species 
Nurnber of Came Fish Species 
Total Nuniber of Fish 
Total Weight of Fish (kg) 

1 Game species 



TABLE 5: NUMBER OF FISH COLLECTED FROM EACH SAh4PLING STATION IN TI-IE 
CALLMET RIVER SYSTEM DURING 201 2 

Fish Species or H~brid (x) Calumet River Little Calumet Cat-Sag Cha~inel 
River 

Station 5 5  Station 76 Station 59 
1 30"' Street Halsted Street Cicero A\/enue 

G i ~ ~ a r d  shad 
Goldfish 
Common carp 
Common carp x goldfish 
Golden shiner 
Emerald shiner 
Spotfin shiner 
Bl~~ntiiose minnom 
White sucker 
Black b~~ffalo 
Black bullhead' 
Yello\\ bullhead' 
Channel catfish' 
Banded kil lilish 
Brook silterside 
Yellow bass' 
Rock bass' 
Green sunfish' 
~ u m ~ k i ~ ~ s e e d '  
Orangespotted sunfish' 
~ luegi l l '  
Srnalllnouth bass' 
Largemouth bass' 
Black crappie1 
Freshuater drum 
Round goby 

Total N111nber of Fish Species 
Number of Game Fish Species 

Total Number of Fish 
Total Weight of Fish (kg) 

'Ciame Species 



TABLE 6: NUMBER OF FISH COLLECTED FROM EACH SAMPLING STATION IN THE DES PLAINES RIVER SYSTEM DURlNG 2012 

Fish Species 
Des PIai~ies River 

Station 13 Station 17 Station 19 Station 20 Station 22 Station 23 Station 29 Station 91 
Lake-Cook Oakton Belmont Roosevelt Ogden Willow Springs Stepheti Material Service 

Road Street Avenue Road Avenue Road Street Road 

Gizzard shad 
Goldfish 
Commot-~ carp 
Homyhead chub 
Golden shiner 
Emerald shiner 
Spottail shiner 
Spotfii shiner 
Sand sliir~er 
Bluntnose minnow 
White sucker 
Spotted sucker 
Oriental weatherfish 
Yellow bullhead' 
Channel catfish' 
Tadpole Inadtom 
Blackstripe toplninnow 
Moscluitofisl-r 
Rock bass1 
Green sunfish' 
 urn pkinseecll 



TABLE 6 (Continued): NUMBER OF FISH COLLECTED FROM EACH SAMPLING STATION IN THE DES PLAINES RlVER SYSTEM 
DURING 2012 

Des Plaines River 
Fish Species Station 13 Station 17 Station 19 Station 20 Station 22 Station 23 Station 29 Station 9 1 

Lake-Cook Oakton Belmont Roosevelt Ogden Willow Stephen Material Service 
Road Street Avenue Road Avenue Springs Street Road 

Road 

Wal-lnouth" 
Orangespotled sunfish' 
~luegi l l '  

+ Smallmouth bass1 
u\ 

Black crappie" 
Johnny darter 
Round goby 

Total Nttmber of Fish 
Species 
Number ofCame Fish 
Species 

Total Number of Fish 
Total Weight of Fish (g) 



TABLE 6 (Contin~~ed): NUMBER OF FISH COLLECTED FROM EACH SAMPLING STATION IN THE DES PLAINES RIVER SYSTEM 
DURING 20 12 

Btiffalo 
Creek Higgins Creek Salt Creek 

Fish Species Station 12 Station 77 Statiotl 78 Station 79 Station 80 Station 18 Station 24 Station 
Lake- Elmhurst Wille I4iggins Arlil~gton Devon Wolf 109 
Cook Road Road Road Heights Avenite Road Brookfield 
Road Road Avenue 

Comtliorl carp 
w Golden shiner 
(3\ 

tlortiyhead chub 
Spotfin shiner 
Sand sliiner 
Bluntnose minnow 
Fathead ~ninili>w 
Creek cl~ub 
White sucker 
Yellow bullhead' 
Tadpole nladtom 
Blackstripe top~niniion 
Green sun-lisll " 
Pumpkinsecd" 
Orangespotted sunfish' 
Bluegill" 
I ,argemouth bass' 
Black crappie1 
Jolir~ny darter 



TABLE 6 (Continued): NUMBER OF FISH COLLECTED FROM EACH SAMPLING STATION IN THE DES PLAINES RIVER SYSTEM 
IIURING 20 12 

I3u ffalo F-liggins Creek Salt Creek 
Creek 

Fish Species Station 12 Station 77 Station 78 Station 79 Station 80 Station 1 8 Station 24 Station 109 
Lake- Elmhurst Wille Higgins Arlington Devon Wolf Brookfield 
Cook Road Road Road Heiglits Avenue Road Avenue 
Road Road 

w 

--I 'Total Number of Fish Species 8 6 3 
Number o f  Game Fish Species 5 2 1 

Total Ni~mber of Fish 72 8 8 8 74 150 33 45 40 

Total Weight of Fish (g) 1,704 476 30 267 33,395 462 293 3 62 

' ~ a r n e  Species. 



TABLE 9: NUMBER OF FISH COk,L,ECTED FROM EACH SAMPLING STATION IN THE FCIX AND DES PLAINES RIVER SYSTEMS 
DURlNG 2012 

Poplar West Branch DuPagc River 
Creek 

Ftsh Species Station 90 Station 1 1 0 Station 89 Station 64 
Lake-Cook Springinsguth Walnut Lake 

Road Road Lane Stl-ect 

Common carp 
Hornyhcad chub 
Spottail shiner 
Spotfin sl~lncr 
Bluntnose mirtrow 

i---' 

00 Creek chub 
Yellow bullhead" 
Brown bullhead' 
Blackstripo lopminnow 
Green sunfish' 
~unlpkinseed~ 
131uegil11 
Smallmoutll bass' 
Johnny dartcr 

Total Nurnber of Fish Species 
Number of Game Fish Species 

Total Nt~mnber of Fish 
Total Weight of Fish (g) 
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APPENDIX A 

OHIO QUALITATIVE HABITAT EVALUATION INDEX 
FIELD ASSESSMENT FORM 



Qualitative Habitat Evaluation Index QHE, Score: and Use Assessment Field Sheet ! 
Stream & Location: RIM: . Date. ---- I-I-J-, 

Scorers FUN Name & Affiliation: 
River Code:- - - STORET #: Lat./ Long.: Offlce verified - --- --- ------ 3-&&a '1 - - ' - - - -  /8-.---- facation • 
11 SUBSTRATE Check ONLY Two substrate TYPE BOXES, 

est~mate % or note evew tvoe oresent Check ONE (Or 2 & average) 

BEST PYPES POOL RlFFLE 'O'H'R TYPES POOL RlFFLE 
[I] [I] SLQR l;ut&$ Il@] - . q %&%DPk# 
C] [I] hlo@LDER l@z [7 q B E m @ S  
~3 [I] csaa~E - . q IJ we% m .- -. 
n[I ]BMWtm -- U[I]%lLTfZj -- 
[I] [I] M M B  gal - - 17 • ARRFO-cBL @I - - 
[I] [I] ~ ~ E ~ E Q C K  f~ (Scare natural substrates,tgnore 
NUMBER OF BEST TYPES; *w%@r@E2$ sludge from P ~ ~ - ~ ~ ~ ~ ~ ~ ~ )  

Comments [I] 3 ~5 &I% 

ORIGIN QUALITY 

Substrate 

Maximum 
20 

21 INSTREAM COVER fndivte presence o to 3: 0-Absent; I-Very small amounts or if more common of marginal AMOUNT 
qual~ty: 2-Moderate amounts, but not of highest quality or in small amounts of highest 

oualitv: 3-Hiohest aualitv in moderate or oreater amounts ie.a . verv larae boulders in deea or fast water, larqe Check ONE (Or * & average) 
diameter looethat ~s'stade well develoaez rootwad in deep i iast  wateror deep, well-defined, functronal pook n EXYEMIME >?S% if15 

U Y O E H C U i  BAhKS f t )  P O O L S  -. i0c1r1 [ Z j  - OXUOWS BACKWATERS j l J  MODERATE 25,:5 'o 171 
O k E H h A N G l h G  VEbETATIOV ( I ]  - ROOiWADb i l l  - AQUATIC MACHoPkiYTEs j l j  SPARSE 5-a25 * (31  

s t i a ~ i a w s  ON SCOW W A T E R )  j t ]  - eou~  oms ( 1 1  LOGS OH WOODY OEBHIS [I] YEARLY ABSENT *5* .  [ I )  
ROOTMATS j t j  cover n 

Comments Maximum 8 

20 U! L.-,' 

31 CHANNEL MORPWLOGY Check ONE in each category (Or 2 & average) 
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY 

[I] M S W  &;2 q mCEUEmf-S% NOME r] kmg 
q usaem~~ pj q amra gq REC~YEREB &I • ~ J I Q Q E ~ T E  gzl 
q LO% 123 E l  fWR [3j 13 RECSVfRtSrf@ [3$ q tow 1-l) 
[I] N Q ~ E  IJ FGOR g q  q a c ~ m  aa ~rz, rr~cavcnv Channel 

Comments Maximum 
20 

41 BANK EROSION AND RIPARIAN ZONE Check ONE m each category for EACH BANK(0r 2 per bank & average) 
Rlver right loeking downstream - RIPARIAN WIDTH - FLOOD PLAlN QUALITY , , 

I 2 EROSION 0 0 !tdt~)E . 50tn [ A ]  b b FOREST. SWAMP I)] b 8 CONSERVAllON TILLAGE (11 
0 NONE LITTLE 131 [I] MODERATE ID-SOm 131 Cj [I] SIIRUB OR OLD FIELD [2]  [7 URBAN OR tNDUSTRUL 101 

MODERATE (21 [I] NARROW 5.10nx (21 [I] [I] RESIDEIJTiAL, PARK. NEW FIELD f l j  [I] [I] MINING 'CONSTRUCTION 101 
iiEAVV SEVERE i f ]  VERY NARROW 5 m  [ I ]  FENCED PASTURE [ I ]  Ind~iafe predom~nar~t l,?nd use(s) 

17 [I] YON€ [OI 17 OPEN PASTURE ROWCROP 10) past 100m rparfsr, R l p a r r a n n  

Comments 

Check ONE (ONLYf) Check ONE (Or 2 & average) Check ALL that apply 
C]*ImI@ [ZI Psot, m@m * f l l F F a  W W  $4 L7] Y W R  1-11 &LQW 'f*] 
[ZI 0,7-<$n *P RiszplLE XtI [I] Vf RY f #P4f2R%m&L f -9  1 
0 Oa-.7m Maw -c RiFFLE WaTN c.3 PAS7 1%) [I] JfJTERMWEgT [-21 
[I] e=24eba3n iyf U rwaaacw~a [%I 63 maaa f r ~  
[I] @=;ran lndtcale for reach - pools and nfi9es 

Comments 
--*-_..*....--*-.. ^~*.~~~~~~~.~.~"~~~..~~.~~..~~..~~~~~~.~.* . . -~~. . . .~.~-. - -*-*- .~--- . - . .~~-.- - - - - - - -"- - - - - - - - - - - . - - - - - - - - - - - -  
Indicate for functional riffles; Best areas must be large enough to support a population 
of riffle-obligate species: Check ONE (Or 2 & average) 

RIFFLE DEPTH RUN DEPTH RIFFLE I RUN SUBSTRATE RIFFLE l RUN EM 
> r m  @j [ZI ~mguaff 5 0 ~ ; ~  12g [I] S M ~ ~ L E  e ~ . ~  eotrlpb* a,gi&rf i2j CI wowa pj 

C] BESTA1RWS C1WE9j bJIPrXIMU@ * %m 191 [I] SDG, STABLE @.gl,, Lefg@ Ora3fkrrJ if] 
BEST AR-9 c 5m-n 13 @#SABLE fta ag , Pim &awe Sw&$ @I 

3mZIrt@@] 
Comments 

€PA 4520 06ll6106 
A- 1 

51 POOL / GLIDE AND RIFFLE / RUN QUALITY 
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential 1 / 



A] SAMPLED REACH Comment RE: Reach consistency/ Is reach typical of steam?, RecreationlObserved - Inferred, OtherlSampling observatiorrs, Cortcems, Access directions, etc. 

Check ALL that apply 
METHOD STAGE 
IZ) BOAT (st -sample pass 2nd 

q WADE aHf@H IZ) 
L LlPIE II1UP 0 

IZ) oTHER H a R M A L 0  
ULW q 

DISTANCE D O R ~  0 
17 0.5 Km 
Cf 0.2 &n CLARITY B] AESTHETICS Dl MAINTENANCE c~rcle some & COMMENT E] ISSUES MEASUREMENTS 

t(nr ;;' - sample pass 2nd • ~ u a m ~ ~  A L G ~  PUBLIC I PRIVATE I BOTH I NA WWTP I cso I NPDES I INDUSTRY * 2fi em 17 @.rgKm a ' )gV&Sm m C W P ( W E S  ACTIVE I HISTORIC I BOTH I NA HARDENED I URBAN I DlRT&GRlME w d ~ ~ h  
q OTHER IZ) EXCESS TUBBIMW YOUNG-SUCCESSION-QLD CONTAMINATED I LANDFILL &m 

0 a ~T~SGOLQWT~B SPRAY I SNAG I REMOVED BMPSCONSTRUCTIONSEDIMENT bagankfurXwia 
n ~ r @ e M 6 " F  OFaAMlMIUMD MODIFIED I DIPPED OUT I NA LOGGING I IRRIGATION I COOLING 

Mull F"x meters SECCHI DEPTHO a O ~ L  l e f ~ ~ ~  LEVEED I ONE SIDED BANK I EROSION I SURFACE 
CANOPY ts t  CI ~ ~ s r a l ~ r n e x l  RELOCATED I CUTOFFS FALSE BANK I MANURE I LAGOON wmrrrtb 

V) 

q > g5XeOMM $ IZ) NUBANGE DSMR MOVING-BEDLOAD-STABLE WASH H20 I TILE I H20 TABLE b R k f v g  m@K ddrth 
f] SS9*4%% 2nd- cm q Sh@O(liE DEPQSRS ARMOURED I SLUMPS ACID I MINE I QUARRY I FLOW RWMC X'W$&~ 

f] 3@%4S$% 0 CS~&~%OS@WFALLS ISLANDS I SCOURED NATURAL I WETLAND I STAGNANT @@wench, t%?W 
IZ) %@%-a% 61 RECREATION AREA DEPTH IMPOUNDED I DESICCATED PARK I GOLF I LAWN I HOME ~ e g a c y  Tree: 

*%&-6WSED POOL: q >l @Oft2 CI] >3ft FLOOD CONTROL I DRAINAGE ATMOSPHERE I DATA PAUCITY 

Stream Drawing: 



APPENDIX B 

COMPLETED OHIO QUALITATIVE HABITAT EVALUATION INDEX FIELD 
ASSESSMENT FORMS FOR EACH 2012 WADEABLE STATION 



Qualitative Habitat Evaluation index 

- - - -  
Scorers FulJ ~ Y a r n ~  & AKiIiattan: 

i Longe O K C ~  -e-f;od 
IlWmL,- - ' -- -.- - --- 18.-.e---- {OCdf'O') 

( ct -- ,,e b e tir r i f e  cs1f.r~ ype p'eseri (,heck ONk f Cr 2 ti i . ~ r j g e  

BEST- TYPES p,,, ,,,,, E QTHER PO,, ,IFF,, ORIGIN QUALITY 
C 8-DR :SLABS [:lil--,--, 3 HARDPA& 241 $ LIMESTONE [f 1 I HEAVY [-21 

l i  -1 
-J LJ BOULDER [9j 3 C DETRITUS [3] a TILLS [I] MODERATE [-I] Substrate 

7 T C O B P ~ E  -2 a 5 ~ W C K  jii] - i? WEreaNas j o i  El - VORMAI [n] 
GRAkEL[7] -- C; XSlLT 121 - 3 HARDPAN 101 FREE i;fl-----. a 'I; SAND j31 -- a a ARTIFICIAL 101 e? SANDSTOME /Ol ;_?-CYi"G~sit4~ 1-21 

5 5 BtDROCK [ 5 ]  ~ u ; r e  n irtiiar SJIISP'S~P*, .ri.i.. C QIPIRAP 101 pD"?li,  MODERATE [-;I %, , ,,, 
OF BES.' a 4 ""1 -iiic.;a **.ci- L , r p  i, tr:*s C LACUSSUR!~E 5 *O NDRMAL j01 > -  

x3 or isss /O j  T; SHALE 1-11 7 NOME [I] 
C ~ l n i f l ~ f * f ~  i? COAL FINES 1-21 

, ~ n l  t r  3 L-" i,--' c , > i s  * -r derii+- w b'es 5.- a r o ~ r  is e , e-J arqe 3r ~ 8 d - r ~  r ~ e e p  31 'act "iater argn h e r b  2W ( ~ r  2 6 >/pt 

ere- 1 . that $5 st i i 'e :weir i)~1 r 6 3 'il"-ier p i  d w  de%ed (,PC* s?ai ccli, a EXTENSIVE >7fr4A j l 2 j  
u b o ~ ~ c u s  BANKS PCOLS >. 7 o ~ m  121 axaows, ~ncr;ir~xs ;.I] a MODERATE 2 ~ - x e &  vj71 
OVER.IAI.IGING VEGETATION [I] nar~a~rc- MAGROPHVTES [q ;li SPARSE 5-s25% IS] 
S ~ A L L O W S  (4 SLOW V4AIEq) [ ? I  BOt l iDERS I i)GS OR WOODY DEBRIS ill i_i ""JEAXLII ABSENT <5% [-JI 
mosrdw-rs r q  

SIYUQSITY DEVEhBPNIEhT Ci-(ANNELIZATION STABiLlf Y 
2 hiGX 141 EXCEL! EMT 171 2 NOhE jijj HIGH [J( " MODERATE :3] 2 GOOD I51 t; RECOVERED j41 MgDERATE j21 

L W  j2l I$ FAIR [31 '@ RECOVEPING 131 2 LOW f ? ]  
&ONE [I] Li ~nraci. i z g  3 REGEW QR NO RECOVERV PI Chaaoel 

Cornments 4 i x  n - m  
2C Q - 

R L e r  JI tl,u* i e  ̂ ~ d * n r r r r , -  RIPAWIAh WWiDTH , FLOOD PLAIN QUALITY 

I 
Ef?OSIO".6 3 M F E  > SBm id] FORESS: SWAMP [37 C 3 CONSERVATON T s t U G E  :I] 

e d N O N ~  t r r t ~  is] - UODERATE ~ O - S O P . ~  e31 3 S ~ R U S  OR OLC FIE1 D i;tl & URBAI"I OR INDUSTR~AL 101 
f % VoDERArE  i21 qp NARROW %-Om [2j C/ a RESIDEhilT1Ar, P4RK VEW FIELD [:I MINING I CONSTRUCTION j31 
C 7 H E A W i  SEVERE i l j  5 5 ~Z;VERV NARROW .: 511 17; T. -I rr d FENCED PASTURE i9] '0 rdie I ~ P  'il RJ"~ i ir J 1st D J  

3 2 &rUYE a 3 OPEN PASTURE ROWCRCF [a] s t  C , 3 eloartan - 
r r ,  
2 9 -  

W L E  1 RUN BCIiak~PV 
nllAXlMLj'M DEPTH CI-rAPahEL WIDTH CCRRENT VELOCITY 

- 6 ~ .  ONE + 1 _%p k C r  1 & : . _ -@ d, i 'i P AL rai a ~ o i i  
9 > l rn 161 I$ DOOi WIDTH. RIFFLE V4if)lri P I  2 TOFiRENTiiaL F l j  3 S W W  [Z] 
S n T - C ~  m [ill O PaoL WIETH =RIFFLE WIDTH 11: 2: VERY FAST j ~ I N * E S S I I I I A L  1-21 
8 0 4 .rO T n  [21 3 P 9 0 ~  W Q 3 1  H RIFFLE WII'W i91 2 FAST 1 4 1  INTERMITTENT 1-21 
2 0 2 4 4m ["I a MODERATE [.f] ECGIES [ l j  
7 < a 2m [o: i --ti' o P - L ~  ! I )  r c +rid /YE z 

Comments 

Indicate for functis?nai riffles, Best areas mii-st be large enough to support  a popuIatro6-i 
OF rrffle-szblrgate species ,- i --~ LUE O" L 8, , P I W P  

11 -=-&--- b 0  FlfFFLE [nerric=O] 

RIFFLE DEPTH RUN DEDTM RIFFLE i RUN SUBSTRATE RIFFLE i RUN ENIBEDBEDNESS 

I 
I 

Comments 



A /  SAMPLED REACH ~ o i l ~ r r i k i ? l  T E  li?eai:ti c ~ ? ' I s I s ~ I ' I ) I : ~ /  I S  i rd :  ?i IVPIL;%/ ,I! ~ l f a a i ' i ' )  f?rnratroii; Ili)se~\vc?d . ii:.i+rrefi OtiiierYSarnplincj obsrcvntions Concerns Arcess ci~reciions ctc 

Check A l  i that apply ~-~---- ---- ---- ---- -- ---- --- --"-- -- - ------- --- ------ 
METHOD S"TAGE 
U BOAT i)llll li J1 5 )fir"- ---- - ------ -- ------- ---------------.---.-. - - - - - - - - - -  ---_- --- -- - 
g WADE a HIGII u O t  n u p  i_r ---.-------- -- ---.-----.--------.-----.------- -.--.---- - - - - - - - ~ - - - - - . - - - - . - - - . - - - . - - ~ - - - - - . - . ~ ~ ~ - - - - - - . - - - - - - . ~ ~ ~ - - - . - - - . ~ - ~ - . - . - - - . - . ~  

[ jO"FI.IER KJNORMALU ------ ---- - - - - - - - - - - - - - - - ~ - - - - - - m - - - - - - - ~ - - ~ ~ - - - - v ~ ~ - ~ ~ ~ ~ ~ ~ ~ - ~ - ~ - - - -  

@LOW o 
DISTANCE a n - -- - - - -- --- -- --- ------ - - - - -- -- -------------- ---- -- 

05 Krn CLARITY Bj A ES THE TICS Dl  MAlNTENAlVCE Cireia ao rw K f O ~ ~ M ~ - P J :  El ISSLIES 
'1 ' Km s $ 8 ,  pie g ii% tit 

F] MEASUREMEME 
n 0 "F 5t11 a < 20 

4 NIJISANCE AE-CAk PUBLIC i PRiVArE I BOTH NA W T P  ! C S O  I NPOEY i INDUSTRY ~ ~ ~ d ( h  

a 0;13Krn PNUASWE MACROPHVIES ACTIVE i HISTORIC I BOlH i MA HARDFNED i URBAN i DIRI&GRIME .-, 
20-'40 r:rn ' EXCESS PkiRBlCILTY YOUNG SUCCESSION-OLD CONTAMINATED 1 LANDFILL Inax depth 

li OTHER EI 40-70 ~ 1 1 3  EI olscoLomrlaN SPRAY i SNAG l REMOVED BMPs-CONS TRUCIION-SEDIMENT 
-".-- 9, TO cmi cTEJ a a FOAM l SCUM MODIFIED i DIPPED OIPl I NA LOGGING i IRRIGATION i COOLING ' b""Mu" wcdttr 

meters C'i SECCHl  DEPTH^ SHEEN LEVEED 1 OWE SlCiED BANK i EROSION i SURFACE ha"kfu" ' depth 

CANOPY .. -m cnr TRASH 1 LITTER RELOCATED I cw TOFTS FAL SE BANK E MANOREL 1 LAGOON wlD rat&u 

r 85%-OPEN q a NUISANCE ODOR MOVING-BEDLOAD-STABLE WASH H20 I TII E i H20 TABLE banMllil max" depth 
&501B~cs5% 6 ccm DtPoSlig A R M o u R E o  I SLUMPS Acll?; E MINE I QUARRY i FLow Roodiprona x2 vvlah 

3on/*-<5s% ~ C S O S ~ S S O S ~ O U T F A L L S  
ISLANDS i SCOURED NATtIRAL i WETLAND i STAGNANT entrench, ratlo 

1(3%-<30% C] RECREA T/OI\I ~ ~ " ~ ~ +  
IMPOUNDED i DESICCATED PARK i GOLF i LAWN ! HOME L C ) ~ ~ V  irpe 

d O X -  CLOSED POOL : ]2qOOW L7 >3ft 
FLOOD CONTROL f DRAINAGE ATMOSPHERE i DATA PAUCITY 

Stream Drawing: 

? 
N 



;+auk 5 .oE 3 2 ri average 
OTHER TYPES PO03RIFFlE ORIGIN BEST IVPf COOL RIFFLE - _ QUALITY 

a 3 BLDR 'SIABS [1Cj.--.,.- XARDPAk .(4j 9 LlkPESTONE [ I ]  %j HEAVY [-23 
c 13 BOULDER 191 n I? DETRITUS i 3 j  ~1 T~LLS  [I] MODERATE [-ll Substrate 

Z COBBLE [S] MUCK 621 WETLANDS [C] TJ NORMAL [ O j  
D G R ~ v E L  1'71 r TSSiLT j2] -- / ? HARDPAN [O ]  3 FREE I*] 

SAND [6] -- Y& , ARTiFICik- if31 C SANDSTONE :o! ~ ik r~ i>ka i : n~  
9-I BEDROCK [Sj %-,e arufai s u k t r a i ~ ;  141 O~P,BRIPIRAP /';I] *p EMODERATE [-<I iP 

NUMBER BEST TYPES 5 4 OmmQre 9 9  -1 03'i "r '1" e.e ' a ~ s u i ~ i ~ i  I_AGt"SIURSl.dE iG] 5 " ~ a  NORMAL. .?ti 

&3 adiess [Ol  2 v SHALE [-.I fl hONE Commer~ts I COA' FINES [-21 

21 INSTREAM 1'3 "a'" p--s~nse 9 0 3 0 i * t s 5 ~  1 dsr pari ? r r o ~ - f z  c i  ' -.ore :amrnc.i ;ri ma ?ma AMBUNT 
i,aIr" 2 2I.'eii~ra;e avrl-io ivis 3 d  not c 5 ~r-e-I ;t aiiiy i r  - s i r i i '  a w .  nts or hi;hest 

c-a~it ,  3 t gre,i " i  - -mse ate ,r ;**a e* a!-CIA Is e 3 brf base t5a ;+is 1 :-ep or v-i+r ,r)* "beck C"IE t O .  2 L 4 , w a ~ e  
o A* i reSraa fd-cttcqar 003's 2 EXTENSIVE ~75% [ l a ]  m e  I a t ;me "I1 a'?etocea roo:"' n d e e " a s # f a ' . m g  

*-> 
U N D E R C ~ T  ~ A N K S  111 1 P O Q U  S >Ocm [Zj OXBOWS, BAGKMlilTERS [I; XUODE9ATE 25-75'! P] 
3'dERHAkG:NG 'JEGETATiOlir [fl RR00~"rbiaCl~ [ l j  4 AQUATIC MACROPHTTES [ l j  SPARSE 5 - 4 5 %  [ J j  
SHALLOWS fh SLOK44ATER) [I] BOclkDERS fll ,OGS OR WOODY DEBRIS [ I f  9EARL.Y ABSENT ~ 5 %  j4] 
RriuTnna*s :I] ,.,FI"' i? Q 

- 

SINUOSITY DEVELOPMENT CHAYNELIZATIOY STABILITY 
1 HIGH j l ]  EXCEL EN* 171 8 NONE [a HIGH [31 

/ C RECOVEREC 141 MODFPAT"j2] 

,z L.@& i z ~  a RECOVERING 131 tj OW [I] 
2 NOME [l] 3 POOR I11 "2 RECENT OR NO REC3"dERP" [I] ~ h a n n e ! m ;  
Cornrnetrts d - 1  

0 
- --/ 

41 BANK EROSlOM AND R;mR!AN ZOYE ~ 3 %  ONE 1 s:ri- ~*-/i3rt fr* EACH a 4 N K  2. err he >K K a,-? we 
2 k n l  iji i DIihi 9 1IVSil<IrP3 " RIPARlAN WIDTH FLOOD PLAIN QUALITY 
; ERQS104d 9 2 WIDE z 53m [4] rg A - -_, FOREST SI"6AVP 131 13 a COiuSFRVATiO& T L U G E  I:] 

1 1  ONE " ' ~ T L E  131 1 2 MOOFRATE trj-som [3i F SHRIJB ~ J R  CI  D FIEI 3 227 3 ;ia URBAN o~ WDUSTRIAI LO] 
3 =MODERATE f21 5 ZNARQOlSJ  5 - 1 0 ~ 1  [Zj  - RESiDE*dTIAi PASK, NEW FIE1 I? / I ;  tZ! d IIIINING i COWSIRUCTlON lo] 
-7 _- 1 HEAiiY SEVERE [:I a C VEqY FJARRBW i" 5m [I]  2 FEkCED PASTURE jl] ' r ? i p ~ r e C ' ~ T ~ ~ , ~ t ~ f  -lo(" ,-r:$ 

7 NOVE [O] L A  - ' OPEk P A S I 3 9 E  SOVJCROP TO] r ' I " r m  cCd a' Rtpaifar 
Gernrnents 

51 POOL. i GLIDE AND RIFFLE i RUM QUALITY 
PgIAXIMUM DEPTH CHANNEL WIDTH CURREk4T L'EELOCITY 
:v= G GFIE 6 * *'i-sk 3 Y E  '3. 2 3 ier2qet be-r ' !but dpslr 

2> l r n  [6] @POOL WIDTH RIFF E ka#LDTH i21 ';: TORRFC~TIF~L j i ]  @ S* OW [ I ]  
9 0  7 - l m  [4] T; POOi WIDTH = R~FFLE 'dti~li"; [I] a V E ~ V  FAST [I j t? INTERST~TICIL p-31 

Rita 4 - 4  71~112.1 2 P36b WIDTH RIFF' E WISTH jO] 5 FAST 111 i f  1-21 - - -- - -- - 
3 1! 2-4 4.n [ I 1  I_] MODFRATE [;I C E3DIES [ I1 - 
l d <  0 3m I01 c j e t  r m + ~ *  D < I , ~ V ~ ~  rneq 

C o m n e ~ t s  
- L  -d 

iniircate for furctronai riffles, Best areas must  be large enough to support  a populat~sm 
0% rrfrle-obligate speeres T;"ec- , I E  f ,. 2 d ? , C * ~ ~ F , )  

RIFFLE DEPTH RUN DEPTH RIFFLE i RUN SUBSTRATE RIFFLE R U N  EklBEDDEDMESS 
a BEST AREAS > iOcm [ Z ]  3 MAXIMUM >Ocm [Z j  &STABLE: (e g , Cobble, Souleer) 121 E! NOW 121 
3 13EST4REAS 5-13clr[fl P A ~ X i i V j i i N i  SOcm i14 C MOD STAB! E 'e g Large G r a v ~ l i  I t ]  
a BEST AREAS c Scm LlFuShABl E (e g , F ne Gravel Sand) [0] 

jmetrmc=O] 
Comments 

DRAINAGE AREA 

B-3 
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Rjver Code -- --a - w e  --- S TORE P- 
I] SUBS TRA TE 'Piuk ONLY T+to ,i csvrdir '"Qc 28YLS 

L I I 0 - r r ,  \pp bradi r?i 'he:K GNE iii 2 & -iveraijti 

BEST TYPES ,,, , 
BLDR !SLABS 
BOULDER 191 
COBBLE 181 
GRAVEL 
salua !el 
BEDROCK 159 

OTHER TYPES ,,,, 
1 2 

Ci DETRITUS l3] 
-1 C MUCK [2] 
b;? SILT 121 P 

C XARhiFLCiAL 10% 
" ire >fltai3i z k +*rate 

ORIGIN 
BLIMESTONE [q 
CI rrcts 
EI ZIwErr_nl.ios 101 

HARDFAN 101 
a SANDSTONE lo] 
LSj RlP~RnP [Ol - 

E [O j  
i SHALE [-I] 
3 COAL FINES 9-21 

QUALITY 
HEAW I-21 

SILT C M O O E W E  1-41 
E~orianat to1 

- -.- - El fF5EJ9" - - * - -  - 9 EXPENSIVE j-21 
@OF''$& a MODERATE I-$] 
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; 18 * V  3 3 - ~ \ 1  , 8 ! #  * I t t s d e  i f *  r , r s  ~ t - r  a TI *\ J d r f y  b-t ' t h f q  = + e e ~  cr 'a%( gd? ZI 3rge p-eck CLE ,Or ? & riisf l i j ~  
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UNDERCUT BANKS [I] BXBOVJS, BACKWATERS [a ] BIMODERrl*E 2575% f71 
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---4- 
-ij?~ormars jzl 

Comments 
21; 

31 CHANNEL M6RPHot.oGy -. i.k 'ii * -as r> p j r ~ ~ ~ r j  Or i, -t :i_ 

SINUOSITY DEVELOPMENT GHANNELlZATIB1.J STABiktTk" 
TT? HIGH 141 Ci EXCELLENT h;4 2 NOkE j6J HIGH 191 
o R/IoWRATE i31 9 C2Eo 151 3 RECOVERED e4j G * m m E R * T E  
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