Midwest Biodiversity Institute

| & [ Biodiversity Center for Applied Bioassessment & Biocriteri
D ﬂ Institute P.O. Box 21561
Columbus, OH 43220561

2012 Biological and Water
Quality Study ofthe West
BranchDuPageRiver
Watershed

Cookand DuPage Counties, lllinois

Midwest Biodiversity Institute
Center for Applied Bioassessment &
Biocriteria
P.O. Box 21561
Columbus, OH 43220561

mbi@mwbinst.com

¥ W« . ey Pyl S PYEN V- LN A

Covermphoto: West Branch DuPage River (Station WBO08
Knoch Knolls Park, near Naperville (RM 0.85).

Peter A. Precario, Executive Director
Jim LaneBoard President


mailto:mbi@mwbinst.com




2012 Biological and Water Quality Study of the West Branch DuPage River

DuPage, Cook and Will Counties, lllinois

Technical Report MBI/2018-9

June 30, 2014

Prepared for:

DuPage River Salt Creek Workgroup
10 S. 404 Knoch Knolls Road
Naperville IL 60565

Submitted by:

Center for Applied Bioassessment and Biocriteria
Midwest Biodiversity Institute
P.O. Box 21561
Columbus, Ohio 43220561



MBI/20146-9 West Branch DuPage Bioassessmerii220 June 30, 2014

TABLE OF CONTENTS

ACKNOWLEDGEMENTS. ...ttt e et e et e e e na e e eeaanes Vil
FOREWORD.... ..ottt e e et et e e e e e e e e e ea e e e e et e e e e eaans IX
What is a Biological and Water Quality SUINEY2........uueueiiiiiiiiiieiieeieee e iX
Scope of the West Branch DuPage River Watershed Biological and@atigy Assessment........ iX
A I 1 16 L O I 0 ] 10
Y 011 4 10
L N [ 5 1 18
Macroinvertebrate ASSEMDBIAGE. ............ooi i a e e e e 18
FISP ASSEMDIAGE. .....ci i e e 19
[ = 1 1 | SR 23
Data Management and ANAIYSIS..........uuuiiiiiiiiiiiiee e e e s e e e e e e e 23
Determination of Causal ASSOCIAIONS........cuiiiiiiiiiiiiiie et e e e s s eeaeaeas 23
Hierarchy of Water INAICALOLS..........coooiie i e e e e e e e e e e e e aaaaaas 24
Determining Causal ASSOCIALIONS. .......uuuuiiiiiiiiiiiiiieri et e e e e e e e e e e e a s rrerraeeees 26
lllinois Water Quality Standards: Designated Aquatic Life.lUSES..........cccceeviviiiiiiiiiie i 26
STUDY AREA DESCRIPTION. ...ttt ettt e it e et e e e et e e e eansaeennnes 27
West Branch DUPAge RIVEN DAIMS.........ccooiiiiiii oottt e e e e e e e e e e e aaaaaaaaaaeens 27
(o1 Yo T ot oI BT I=Tod g = 1o = P 32
West Branch DuPage River flow CONAItIONS..........ccuuviiiiieiiiiiiiiiiee et 35
S 1 1 I T 36
West Branch DuPagévier Watershed Chemical Water Quality..............euvvvveeeeeeieeeiieeiiiniieeeeeenn. 36
Nutrient Conditions in the West Branch DuPage River Watershed..............ccccooviiiieeennnnd 53
Dissolved Materials in Urban RUNO ... 57
West Branch DuPage River WatersiBatliment Chemistry.........cccovviiiiiieinnniiiiieeee e 63
West Branch DuPage River WateadRhysical Habitat for Aquatic LE€QHEL................cccveeeeeeee. 67
Relationships Between Habitat Quality and Biological Performance from Udzaiwidter
Tributaries (< 20 sg. mi.) in the West Branch DuPage and Adjacent Watsrs........................ 12
West Branch DuPage Riwatershed Biological Assemblagedlacroinvertebrates..................... 80
West Branch DuPage RiwatershedBiological Assemblag@driSh...........oocvvviiiiiiiiiiiiiieeeeeniis 84
Influence of Dams on West Branch DuPage River Fish Assemblages........cccccccccvvvvvninn. 84
Longitudinal Patterns in the MIWK............oooi e 90
REFERENGCES ... ..o e et e e et e e e e et e e e e et e e e e et e e e eennneeeees 93



MBI/20146-9 West Branch DuPage Bioassessmerii220 June 30, 2014

LIST OF TABLES

LIST OF FIGURES AND PLATES

Figure 1. Aquatic life use attainment status at West Branch DuPage Ratershed
biological sampling sites in 2012. Nattainment based on biological performance
is noted with orange circles (faand good range), yellow circles (fair range) and red
circles (poor)No sites were in Full attainment. Note: A kwad dam on Spring
Brook, immediately upstream from WB10, is not shawn................cccvvvvvvnnnee 14

Figure2. { I YLX Ay 3 20l 0GA2ya O0gKAGS R204 G6AGK | aa2
discharges (outfall symbols), and significant mainstem dam impoundments (dam
symbols) in the West Branch DuP&jger watershed study area, Ju@et., 2012.
Note: A lowhead dam on Spring Brook, immediately upstream from WB10, is not

Figure 3. Hierarchy of administrative and environmental indicators that can be used for
water quality management activities such as monitoring and assessment, reporting,
and the evaluation of overall program effectiveneghis is patterned after a model
developed by U.S. EPA (1995) and further enhanced by Karr and Yoder .(2@34).

Figure 4. Land use types in thé/est BranctbuPage River watershed based on 2006 National
Land Cover Dataset (NLCD). http://www.coglov/nlcd2006.php. Note: A lehead
dam on Spring Brook, immediately upstream from WB10, is not shown....... 28

Figure 5. Pie chart of 2012 third quarter daily loadings (Ibs./day) of TSS, CBODS5, #hd NH
(top) from significant WWTPs in the W&tanch DuPage River watershed and
mean average effluent flow in MGD (bottom) during this period.................... 32

Figure 6. Effluent flows (MGD) for WWTPs in the West Branch of the DuPage River
watershed calculated as a percentage of stream flow duringvieeks of extended
baseflows during the summers of 2012 and 2009. Also shown are the total effluent
flows and percentage for these plant and West Branch DuPage River flows at the
Warrenville USGS gage for a similar period (see text)........ccoeeeeevvviiiiiineeeennn, 34

Figure 7. Flow hydrograph (top) and box and whisker plot (bottom) for the West Branch
DuPage River near West Chicago (USGS st&iss88900 from May through
September, in 2006, 2009, and 2012. Shaded area depicts the range of daily
average flows (52 years of records) during the Mapt. period........................ 35

Figure 8.Median concentrations of total phosphorus (top) and nitrate (bottom) in\tfiest
Branch DuPage River in 2012, 2009 and 2006. Locations of municipal WWTP
discharges and major tributaries are noted by arrows. Bars along-#éxes>show
locations of existing and removed dams. For phosphorus, orange dashed lines
represent target tothphosphorus concentrations for USEPA Ecoregion 54 (0.072


file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857050
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857050
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857050
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857050
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857050
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857053
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857053
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857053
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857054
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857054
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857054
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857055
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857055
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857055
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857055
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857055
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857057
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857057
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857057
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857057
file:///C:/Users/jfreda/Documents/West%20Branch%20DuPage/WBr%20DuPage%20w%20ETR%20Comments%20JF%202012%20FINAL%20REPORT%2020160222.docx%23_Toc444857057

MBI/20146-9 West Branch DuPage Bioassessmerii220 June 30, 2014

mg/l) and the middle to high range of US EPA nutrient Ecoregion VI (0.61 mg/l).
The red dashed line (1.0 mg/l) represents a threshold concentration beyond which
toxicity is likely. For nitrate, orme dashed lines represent target concentrations for
USEPA Ecoregion 54 (1.798 mg/l) and the lllinois ER&tandard based criteria

(7.8 mg/l). The red dashed line is the water quality criterion (10 mgll).......... 44

Figure 9. Median concentration®f ammonia nitrogen in the West Branch DuPage River in
2012, 2009 and 2006. (top) and a comparison of median vs. mean ammonia
concentrations in 2012 (bottom) The upper dashed red line in the ammonia graph
represents a threshold concentration beyond whtokicity is likely while the lower
dashed orange line (0.15 mg/l) correlated with impaired biota in the IPS stud$.

Figure 10. Median concentrations of total Kjeldahl nitrogen (TKN) in the West Branch DuPage
River in 2012, 2009 and 2006. The dashed orange line represents the IPS TKN
aquatic life target leVeL........ ..o 46

Figure 11. Median concentration of Blay biological oxygedemand (BORop) and total
suspended solids (T&®ttom) in the West Branch DuPage River in 2012, 2009 and
2006. The dashed line in the BOD plot (4 mg/l) represents the upper limit of
concentrations typical of unpolluted waters in the Midwest (McNeelegle1979).
The dashed line in the TSS plot represents the upper limit of concentrations typical
of unpolluted waters in the MIdWESL............coeiiiiiiiiie e 47

Figure 12.Median concentrations of total chloride (top) and total dissolveddso{ifDS
bottom) in the West Branch DuPage River in 2012, 2009 and 2006. For chloride, the
upper, red dashed line represents the existing lllinois water quality criteria (500
mg/l); the lower orange dashed lines show IPS quantile regression thresholds for
the fIBI (141 mg/l) and mIBI (112 mg/l). For TDS, the orange dashed line represent
the 75th percentile TDS level for small rivers in Ohio and the red dashed line is the
existing lllinois water quality criterion (1000 Mg/l)...........ooovvvvvviiiiiiieeiiiiiininnn, 48

Figure 13. Comtuous monitor D.O. concentrations from three West Branch DuPage River
stations and presented in blocks of four plots per site. Stations were located at
Arlington Dr. (upper left), Buttermilk Rd. (upper right), and McDowell Grove
(bottom). Plots includeaily minimum, rolling flay average, minimum-day
average, and rolling 3@ay average concentrations, Jygust, 2012. Red lines in
the graphs indicate applicable WQ criteria and red circles indicate WQS violations.

Figure 14. Box and whisker plots of TKN, ammonia, nitrate, and phosphorus concentrations
from West Branch DuPage River tributary sites in 2006, 2009 and 2012v Yello
shaded outliers in the nitrate and phosphorus plots are samples collected
downstream from the Wheaton and Carol Stream WWTPs on Klein Creek and
00 o1 o TN =] o 1o | SR 50
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Figure 15. Box and whisker plots of TDS (top) and chloride (bottom right) from West Branch
tributary sites in 2006, 2009, and 2012. Purple shading in the chloride plot denotes
maximum concentrations from Winfield CreekesWwB13, located 0.6 miles
downstream from a DuPage County salt storage facility. The bottom right plot
details the chloride results from WB13 during each survey yeat................... 51

Figure 16. Box and whisker plots of biochemical oxygen demand (BOD)West Branch
tributary sites in 2006, 2009, and 2012.............coovvvieeeiieeeeiiiiii . 52

Figure 17. Total seasonal snowfall in inches in Chicago by year. Data from

Figure 18. Chlaide concentrations from the East Branch DuPage River during the summer of

Figure 19. Fish IBl and QHEI scores from thest\Branch DuPage River, 2012................ 67

Figure 20. West Branch DuPage River watershed QHEI scores in 2012 mapped by narrative
range. Square symbols denote dams and discharge pipes denote WWTP locations.
Note: A lowhead dam on Spring Brook, immediately upstream from WB10, is not

Figure 21. Longitudinal trends (top) and box and whisker plots (bottom) of Qualitative Habitat
Evaluation Index (QHEI) scores from the West Br&ndPage River mainstem in
2006, 2009 and 2012. For display and data analysis purposes, the mainstem was
subdivided into three sections: 1) headwaters 2) upstream Fawell Dam and 3)
downstream Fawell Dam. The grey shaded region depicts fair range scores wher
habitat quality is limiting to aquatic life. QHEI scores less than 45 are typical of
highly modified channels or dam poOolS..............iiiiiiciiiiic e, 70

Figure 22. Distributions of QHEI scores in West Branch tributaries in 2006, 2@D2G41.2..71

Figure 23. Box and whisker plot comparing fIBI scores and associated QHEI scores from West
Branch tributaries in 2002009 and 2012............ccooeiiiiiiiiiiieiiiiieieeeeeeeeeieeeeeee 71

Figure 24. Plots of QHEI vs. Fish IBI (left) and Macroinvertebrate IBI (right) for headwater sites
(< 20. Sg. mi.) sampled between 2006 and 2012 in the Lower DuPage, East Br., and
West Br. DuPage Rivers, Salt Creek,rafetence sites located in adjacent
WALEISNEUS. .....eeiiiiiiiiiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e aeeeeeeeeeeesesssssneid 2

Figure 25. West Branch DuPage River watershed mIBI scores in 2012 mappkoy HPA
narrative ranges. Wedgghaped symbols denote existing and former dams while
discharge pipes denote WWTP locations. Note: AHead dam on Spring Brook,
immediately upstream from WB10, iS N0t SHOWN............cevvviiiiiiviiiiiiiiiiiiiinnne 81
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Figure 26. Box and whiskdopof mIBI scores from West Branch DuPage River basin tributaries
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FOREWORD

What is a Bioloigal and Water Quality Survey?

I 0A2ft23AO0If FYR gl 0SNJljdzr ft AGe adz2NBSe&s 2NJ aoA
coordinated on a waterbody specific or watershed scalgs may involve a relatively simple
setting focusing on one or twemall streams, one or two principal stressors, and a handful of
sampling sites or a much more complex effort including entire drainage basins, multiple and
overlapping stressors, and tens of sitéhe latter is the case with the West Branch DuPage
River hological and water quality study in that the West Branch represents a defined
watershed of approximately 150 square miles in drainage area that has a complex mix of
overlapping stressors and sources in a highly develgpédrbanlandscapeThis assessmeis

a followrup to similarly intensive surveys of the West Branch done in 2009 and 2006, the first
effort of comprehensive reach and scope accomplished for this watergtreglious surveys

and assessments by lllinois EPA and DNR were done at a lese spatial scaléNhile the

principal focus of a biosurvey is on the status of aquatic life uses, the status of other uses such
as recreation and water supply, as well as human health concerns, can also be addressed.

Scope of th&Vest BrancibuPageRiverWatershedBiological and Water Quality Assessment
Standardized biological, chemical, and physical monitoring and assessment techniques were
employed to meet three major objectives: 1) determine the extent to which biological
assemblages are impaired (usifignois EPA guidelines); 2) determine the categorical stressors
and sources that are associated with those impairmentgso8)pare 2012 results to previous
assessments of the West BraribhPageRiverwatershedto evaluate trendsData presented
herein wae processed, evaluated, and synthesized as a biological and water quality assessment
of aquatic life use support statuSheassessmentare directly comparable to thse

accomplished iprevious surveys of theatershedin 2006 and2009, such that trendsn status

can be examined, and causes and sources of impairment can be confirmed, appended, or
removed This study contains a summary of major findings and recommendations for future
monitoring, followup investigations, and any immediate actions that rhayneeded to resolve
readily diagnosed impairmentk was not the role of this study to identify specific remedial
actions on a site specific or watershed bakiewever, the baseline data established by this
study contributes to a process termed the Igtated Priority System (IPEBI2010a) that was
developedfor the upper DuPage watershettshelp determine ad prioritizerestoration

projects.
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Biological and Water Quality Study of th&/est BranciDuPage Rivewatershed
2012

Center for Applied Bioassessment & Biocriteria
Midwest Biodiversity Institute
P.O. Box 21561
Columbus, OH 43220561

INTRODUCTION

A biological and water quality study of théest BranclDuPage Rivaand selected tributaries

was conducted in 2012 to assess aquatic life condition status, identify proximate stressors, and
examine chemical/ physical water quality and biological conditabative to publicly owned
treatment worksand other potential sources of stress and impddie 2012 survey data were

also used to assess trends relative to baseding follow up surveys conducted in 2006 and

2009 Results from the 2006 survey weliest published inBiological and Water Quality Study

of the East and West Branches of the DuPage River and the Salt Creek Wai@@b&jsand

in a subsequent errata report (2008HResults fron2009were presentedn Biological and

Water Quality Study ohte West Branch of the DuPage Ri{a&r1(); the 201® report is

hereafter referred to as the Bioassessment Report.

Data analyses and site selection for tt&)sg. mi.West BrancibuPagevatershedwas
organized by geometric survey desidimechemical andiological resultsvere displayedy
drainage area categoriesgithin 5, 10, 19, 38, 75, and150sq. mi.geometric panelsAdditional
sites that targeted discharges of sf@cinterest orthat filled gapsn the geometric design
were also includedVBI ha employeda similarsurvey desigin the East and Wedranch
DuPage Riverdower DuPage Rivemd Salt Creeketween2006and2012(MBI 200&, 2010b,
2012,2013.

Following the 2006 survey, a significant habitat restoration project was conductbd MWest
Branch mainstem from river mile (RM) 15 to 9, and within the lower 1.5 miles of Kress Creek
(http://www.epa.gov/R5Super/npl/illinois/ILD980823991.hjnThe restoration was paof an
on-going remediation of contaminated sediments that initiated removal of-lmad dams at
McDowell and Warrenvill&rove

SUMMARY

The entirety of the West Branch DuPage River watershed remains impaired based on biological
assemblagesurveyedm 2012(Figurel; Table2). As in other DuPage River drainages, the most
severe and consistent impairmes were manifest in the smallestbutary drainages which are
proportionately moreimpactedthan the larger streamgiven their clos@roximity tourban

land use relatedtressorsin fact,since the initiabioassessment in 20060 stream site

drainingless than 20 sqg. mi. has fully attained the lllinois biological thresholds within the

10
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DuPage River or adjacent Salt Crbakirs (seeFigure24). Theseresults reflect a consistent
inability of small drainages to support warmwater assemblages. Impairments appear primarily
related to urban landiseand likely include a combination ohemical and physical factors such
as flashy flowsimpoundment, habitat alteratiorand chemical contaminants delivered by

runoff events

The 209 assessment report attributed much of the tributary impairment to organic
enrichment influence, as evidenced by elevated BABN andammonia levelsStormwater
impoundments ponds and humic substances from groundwateere consideredhe most
likely sourcesThe 2012 resultgenerallyconfirmed these observations as elevated levels of
BODS5, TKNand TSS were often encounteredhie small,denselyurbandrainages oat sites
located justdownstream fromimpoundments and retentioponds. Backgrounghosphorus
levelsin tributarieswere consistentlyelevatedabove target levels while nitrate lewelvere
consistently low. Howeven near order of magnitude increasethresenutrients wasobserved
downstream from the Wheaton and Carol Stres8WTP dischargesn KleinCreek and Spring
Brook, respectively.

Throughout the West Branch watershed, th@12chemicalresultsdisplayed a pattern of
elevated chloride leveland chronic increasgduringeach successive survey (dagurel?2 and
Figurel5). This phenomenonmirrorstrends observed in other northern drainageand other
DuPage and Salt Creagsessmensurveys) ands largelyattributed to road salt applicatios
andthe resultantbuild-up of chlorides in urba soils andhear surfaceggroundwater(CHM Hill
2004, Kelly et aR012). Kelly et al(2012)also considered WWTP discharge®e a significant
chloride sourcalthoughrecentmonitoring of West Branch WWTPs by the Conservation
Foundation found minimal chandem upstream todownstream (sed able6). The hghest
chloride concentratios (andresultantWQSexceedancesn the 2012 and 200%est Branch
surveyswere detectedin Winfield Creekabout0.6 milesdownstream from a salt storage
facility.

West Branch mainstemutrient levelswere highly elevated, particularly downstream from a
succession of major munpzl wastewater treatment plant€. Under the extended lovilow
conditionsof 2012, severelaytimeD.O.swings odiurnalD.O. violations weralsoregistered
at several locations alorthe mainstem lengthElevated nutrient levels in the West Branch
tend to mirror the enriched condition of the adjacent and effluent dominated East Branch
DuPage River, documented in 2011, amgortions of the lower DuPage in 2012

While the mainstemchemicalqualityis variable outside of the extremeipper reaclesWest
Branch habitatswere more thanadequateto support good qualitpiologicalassemblages

I Major mainstem WWTPs include the MWRDGC Hanover Park, Rbhsetiderman, Hanover Park #1, Bartlett,

and West Chicago facilities. Tributary plants include Carol Stream on Klein Creek and Wheaton on Spring Brook;
GKS . FNIfESGh 22 ¢t itedtigdNFRDe than uhdfarmed WeshBy. trilRutddy-0Im).

2 Elevated mainstem nutrients were most often associated with point source discharges. However, sharp increases
in nitrate and phosphorus at WB31 (upstream MWRDGC and all point sources) amthianat\WB25 (RM 34.1)

suggest additional, unknown sources.

11
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Despitethesepositiveattributes, biological performancés consistently impairedparticularly
amongthe fish. Since 2006, fisassemblagejuality has remained virtually unchanged and
barely surpasses theoor range upstream from the Reell Dam (RM 8.1), the last remaining
impediment tofish migratiorf. Since 2006the mostconsistentimprovementin fishhas been
observed irthe eightmile reach downstream from the danfyrther illustratingthe contrastin
guality from upstreamto downstream

Mainstem nmacroinvertebrateassemblag@erformance while showing somanprovementshas
beenerratic betweenthe 2006, 2009, and 201stirveys In contrast to fishjmprovements were
manifestoverthe lower 20 mileandwere not restricted to thereachdownstreamfrom the
FawellDam. Variabilityin qualitybetween surveysi.e., collections improved substantially
between 2006 and 2009 but returned to ne2006 levelsn 2012, wasconsideredorimarily
related to low flowsand subsequent increasesnmtrients, dissolved solidgncluding
chlorides), andlepressedlissolved oxygetevels Variationin sampling locatiosor habitat
guality between surveyst a few sitesnayexplainsomelower scoresbut that alonedoesnot
negate the overall trend of decline in 2012

Gontrasting biological results argharp differences ifishassemblageuality above and below
the Fawell dam suggesthat the physical barrieto fish movement contributeto the
impairmentobservedupstream At the same time, under the effluent dominateonditions
encountered in 2012)iological andvater quality impairmentelated to point and nonpoint
sources remaim significant issuén the future,additionalimprovement in biological condition
will likely hinge on removabr modificationof Favell Damto improve connectivity to
downstreamreaches. However it seems unlikely that this recovery will be fully realized without
additionalwater qualityimprovements upstream

Thepattern of decline iR012West Branch biological performantends to miror declines in
other branches of the DuPage River ba3iaklel). To varying degreegoth fish and
macroinvertebrate index scordeom the West Branch, East Branch, and DuFRiger
mainstemshave declinedver time Concurrentlythese samereacheswere impacted in 2012
by increased concentrations of nutrients, chloridasd dissolved solid3 heincreasesappear
primarily related tdower ambient flows relative to constamiutrient inputs frompoint source
in the effluent dominatedreachesandincreasindevels ofroad salt residue leaching into
watershedstreams from groundwaterAs discussed above, tisenallestchange in qualityvas
amongthe fishassemblagefom the mostseverelyimpairedsection of thewWest Branch
upstream from the Fawell@mn. Again,while the persistently pooquality of the fish
assemblagenay berelated toaloss of connectivitywater quality impairments aralso
considered a factoiPersistent mcroinvertebratedeclines in both the West Branch and other
DuPage River branchalsosuggest pervasive water quality influences.

3 Although the McDowell Grove Dam was removed in 2008, a temporary cofferdam was installed immediately
upstream (to contain potentially contaminated sediments) and continued to obstruct the clhantieits removal
in the fall of 2012.

12
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Tablel. Trends in gerage fIBl and mIBI scores freglectedeaches of the DuPage River and
its branches surveyed by MBI since 2@\ er sections were restricted to non
headwatermainstemsites with drainage areas > 20 square miles.

DuPage River Basin Survey Mean fIBIl Scogs qév Mean mIBI Scores qév
Mainstem River Reaches TS ) g
>20 sg. mi. DA 2007 2009 2011 | 2012 | = O 2007 | 2009 | 2011 | 2012* E0
West Branch DuPagévRr G 19.6 194 | 0.2 51.0 420 | 9.0
Ust Fawell Dam
West Branch DuPage River 31.1 27.1 | 4.0 65.8 478 | -18.0
Dst Fawell Dam
EastBranch DuPage River | 30.5 24.9 -5.6 | 42.2 33.0 -9.2
DuPage River Source to i
Hammel Wood©am 32.3 29.9 2.4 NA 40.3 NA
Average Total -3.1 -12.1

* 2012 mIBI scores from tw&/est Branctsites upstream from the Fawell Dam and one site destveam were
not included due to differences in sample location.
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Table2. Status of aquatic life use support for stream segments sampled in the West Branch DuPage River watershed study area in
2012. All sites with one or more fair or poor index scores are irati@nment and categorized as follows: 1) sites vatty
index in hepoorrangeli.e., Non (Poor)] are shadedried and poor scores are underline?) fair quality sites [i.e., Non (Fair)]
are shaded iryellow,3)F F ANJ (02 3A22R ljdzr ft AGeé AA0GS&a WAPSPET b2y O6CFANKD22RO

River (95Code #) | River | DA IL IL Attainment flBl [ miBI

Site IB} Mile | (sq. mi)| fIBI | Miwb | mIBI | QHEI Status MBI Associated Causés 2009 | 2009

W. Br. DuPage River (9800)

Chloride, D.O.,T.Ammonia nutrients (TKN, P),

WB25 (WB30) 34.0| 21 2.0 -- 26.3 | 49.0 | Non (Poon 8.5 | 18.0
habitat dt.
WB31 (WB95) 31.3 4.9 11.0 -- 26.1 52.3 | Non Poo) ChloridéTDS nutrients (B N), D.O.,habitat alt. 135 | 321
WB24 (WB29) 311 54 |155| - | 207 | 53.0 | Non (Poor) | ChloridéTDS nutrients (N, FTKN)habitat a. 9.5 | 17.9
WB32 (WB112) 29.3 7.4 21.0 - 15.6 65.3 | Non Poop ChloridéTDS nutrients (N, PNH), 20.0 | 18.7
WB27 (WB91) 278| 129 | 185 -- 20.0 73.0 | Non (Poor) | Chloride/TDsnutrients (N, B, 185 | 27.3
WB28 (WB92) 274| 140 | 220 -- 27.2 81.0 | Non (Fair) Chloride/TDsnutrients (N, 7, 185 | 242
WB20 (WB25) 25.6| 19.7 | 19.0 -- 37.9 81.5 | Non Poo) Chloride/TDSnhutrients N. B, fishbarrier 20.0 | 41.3
WB39 (WB128) 21.7| 278 | 200 | 6.15 | 404 78.5 | Non Poop Chloride/TDgnutrients (N, B, fish barrier 195 | 46.2
WB33 (WB115) 21.3| 28.1 | 21.0| 5.67 | 39.0 69.0 | Non (Fair) Chloride/TDsnutrients (N, B, fish barrier 19.0| 41.0
WB17 (WB21) 19.2| 33.8 | 20.0| 6.24 | 45.9 79.0 | Non Poo) Chloride/TD&nutrients (N, B, fish barrier metals | 22.0 | 64.9
WB38 (WB127) 16.0| 584 | 185 | 5.84 | 32.5 | 74.0 | Non Poon Chloride/TDgnutrients (N, B, fish barrier 215 | 58.7
WB34 (WB116) 151 599 | 185 | 6.77 | 38.2 78.0 | Non Poop Chloride/TDsnutrients (N, B, fish barrier 17.0 | 52.7

WB12 (WB16) 13.6| 805 | 16.5| 537 | 39.6 72.0 | Non Poop Chloride/TDgnutrients (N, B, fish barrief metals | 18.5 | 54.4
WB42 11.6| 90.0 | 21.0| 5.82 | 36.3 69.5 | Non (Fair) Chloride/TDgnutrients (N, B, D.Q fish barrier -- --
WB40 (WB130) 11.1| 91.3 | 18.0| 593 | 56.5 66.0 | Non (Poon Chloride/TDgnutrients (N, B, D.Q fish barrier 220 | 51.2
WB36 (WB125) 8.3| 105 21.0| 564 | 248 42.0 | Non (Fair) Chloride/TDgnutrients (N, |, D.Q fish barrier 16.5 | 48.9
WB41 (WB131) 8.0| 105 | 27.0| 7.62 | 429 | 755 | Non (F/G) | Chloride/TDgSnutrients (N. B 28.0 | 66.6
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River (95Code #) | River | DA IL IL Attainment fiBl | miBI
Site I} Mile | (sg. mi)| fiBI | Miwb | mIBI | QHEI Status MBI Associated Causés 2009 | 2009
WB37 (WB126) 6.3 110 30.0 | 7.36 | 50.6 86.0 | Non (F/G) Chloride/TDgnutrients (N P) 31.5| 59.9
WB35 (WR24) 42| 115 26.0 | 6.69 | 30.7 63.0 | Non(F/G) Chloride/TDgnutrients (B N) 315| 60.9
WB08 (WB12) 0.85| 125 255 | 6.70 | 50.0 78.5 | Non (F/G) Chloride/TDgnutrients (B N) 335 | 75.8
West Branch Trib (9902)
WB18 (WB22) 0.5 2.7 23.0 -~ 31.0 55.5 | Non (Fair) Chloride/TDSnutrients (NH, TKN, P), BOD, habitat alt.| 15.0 | 38.6
West Branch Trib (9904)
WB22 (WB27) 0.15 0.7 17.0 - 25.8 24.0 | Non (Poor) | Habitat alt, D.O. 18.0| 11.3
West Branch Trib (9905)
WB23 (WB28) 0.15| 25 135 -- 33.2 33.0 | Non (Poor) | Habitat alt. 17.0| 24.0
West Branch Trib (9906)
WB29 (WB93) 2.2 2.2 9.5 -- 20.6 61.0 | Non (Poor) | Chloridenutrients (NH, TKN, P) 4.5 | 25.7
WB30 (WB94) 1.9 2.6 11.0 -- - 54.0 | (Nony(Poor)| Chloride nutrients (NH, TKN, PpH, habitat alt. 7.5 | 18.6
WB21 (WB26) 09| 42 [290] - |257 | 61.3 [ Non(Fair) | Chloride/TDSnutrients (NH, P) D.O. 18.0 | 19.1
Kress Creek (9910)
WB02 (WBOS) 51 4.2 18.0 B 135 52.0 | Non (Poor) Chlc.)ride/TDST.Ammonia nutrients (TKN, P), BOD, 135 | 244
habitat alt.
WBO01 (WB04) 27| 145 | 12.0 - 32.8 | 61.0 | Non (Poor) | Chloride/TDSnhutrients (P), BOD 19.0 | 44.2
WBO03 (WBO06) 05| 18.6 | 18.0 -- 24.4 | 89.0 | Non (Poor) | Chloride/TDSnhutrients (P), BO[D.O. 185 | 31.2
Ferry Creek (9920)
WB04 (WBO08) 28| 33 14.5 - 15.9 | 30.5 | Non (Poor) | Nutrients (TKN, P), BOD, habitat al2.O. 16.0 | 17.7
WB06 (WB10) 0.7 5.5 19.0 -- 30.5 | 51.5 | Non (Poor) | Chloride/TDSnhutrients (P), habitat alt. 225 | 328
W. Br. Ferry Creek (9825)
WBO05 (WB09) 025]| 43 [195] - [ 175 | 655 | Non (Poor) | Chloride/TDSnutrients (NH, TKN, P)D.O. 18.0| 218

16




MBI/2014-6-9

West Branch DuPage River Bioassessment 2012

June 30, 2014

River (95Code #) | River | DA IL IL Attainment . fiBl | mIBI
Site I} Mile | (sq. mi)| fIBI | Miwb | mIBl | QHEI Status MBI Associated Causés 2009 | 2009
Cress Creek (9830)
WB07 (WB11) 0.2| 3.8 28.5 - 14.0 66 | Non (Poor) | Chloridenutrients (P), BOD 275 | 274
Bremme Creek (9940)
WB09 (WB13) 0.25| 0.8 16.5 - 24.7 | 50.5 | Non(Pooi Habitat alt. 55 | 28.2
Spring Brook (9850)
Chloride/TDSHabitat Alt., nutrients (Ng TKN, P), BOD
WB11 (WB15) 33| 37 15.0 - 20.7 | 39.5 | Non (Poor) 16.5| 12.3
D.O. pH, metals
WB26 (WB90) 3.0 3.9 11.0 -- 20.1 | 63.5 | Non(Poor) | Chloride/TDSnutrients (N, B 155 | 21.9
WB10 (WB14) 0.75| 6.8 215 -- 36.6 | 76.0 | Non (Fair) Chloride/TDsnutrients (N. P 215| 30.1
Winfield Creek (9860)
WB15 (WB19) 5.4 2.0 25.5 -- 17.0 | 68.0 | Non (Poor) | Chloride/TDSnhutrients (P) 185 | 23.6
WB14 (WB18) 35| 5.0 13.0 - 11.1 | 53.0 | Non (Poor) | Chloride/TDSnutrients (NH,TKN,P), halalt., D.O. | 13.0 | 19.0
Chloride(dst. Salt Storage facilityputrients (TKN,P),
WB13 (WB17) 04| 9.0 15.5 - 16.4 | 56.5 | Non (Poor) 20.0 | 38.0
BOD, hab. alt.
Klein Creek (9970)
WB19 (WB23) 3.6 5.0 14.0 -- 32.8 | 50.8 | Non (fPoon Chloride/TDSnutrients (P), BOD, habitat alt. 18.0 | 29.0
WB16 (WB20) 1.0 9.0 15.0 -- 35.3 | 86.0 | Non Poop Chloride/TDSnutrients (N, B, metals 215 | 38.7

o *T O

¢c2al f

Narrative Ranges for lllinois fIBI and mIBI scores (IEPA 2013)

fIBI miBlI
Poor 0-20 Poor 0.0-20.9
Fair >20-<41 Fair >20.9-<41.8
Good >41 Good >41.8
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METHODS

Sites sampledrigure2) were selected systematically using a geometric approach by starting

with the first siteat the downstream terminus of the watershe@ihe selection process

continued by choosingadditionalstreamd LJ- y St & ¢ | ( -halfyhe Gdidddetrdgaol ¥ 2y S
the preceding level. Thuthe upstream drainage area of eashiccessivéevel, as one moves

upstream, decreases geometricallyhis resulted in seveevels of drainage area, startimadg

150mi.2, and extendinghrough drainage sizes of 75, 38, 19, 9, 5 and2Suipplemental sites
targetingstream reaches of particular interest, such as thwdkiencedby wastewater

treatment plants (WWTRordams, or to fill gaps left by the geometric desware added for

42 total sampling sites.

Sampling fofish, stream habitat, macroinvertebrates and water qualigre attempted at

each sitealthough macroinvertebrates were not collected from WB30 and a few tributary sites
were not sampled chemically due lack of access or stream desiccati®ampling at WB42, in
the former Warrenville&Grovedam pool was limited to biological sampliagd continuous
dissolved oxygen (D.O.) monitoringater quality parameters at all sites included nutrients
(nitrogen ard phosphorus), indicators of organic enrichmentd@y biochemical oxygen

demand, ammonianitrogen, total Kjeldahl nitrogen), indicators of ionic strength (chloride,
conductivity, total dissolved solids), total suspended solids, dissolved oxygen, and water
temperature Water column metals (Ca, Cd, Cu, Fe, Mg, Pb, and Zn and hardness) were included
at 29 locationsAdditionally, sediment quality was sampled2dtlocationsand analyzed for
metals, polycyclic aromatic hydrocarbons, and pesticidesti@QuousD.O.monitoring was
conducted athree mainstemlocations.

Macroinvertebrate Assemblage

The macroinvertebrate assemblage was sampled using the lllinois EPA (IERPAaDitalti

method (IEPA 2005) at all sites. The IEPA +haliitat method involves theelection of a
sampling reach that has instream and riparian habitat conditions typical of the assessment
reach Sampling reach requirements incluffien conditions that approximate typical summer
base flowsthe absence ohighly influential tributary streamshe presence obne riffle/pool
sequence or analog (i.e., run/bend meander or alternate pbeat sequence), if present, arad
length ofat least 300 feet. This method is applicable if conditions allow the colleafion
macroinvertebrates (i.e., to take samples with a dip net) in all botmme and bardzone

habitat types that occur in a sampling reach. Habitat types are defined explicitly in Appendix E
of the project QAPP (MBI 2006b). Conditions must also allowatimpler to apply the 141

transect habitatsampling method, as described Appendix E of the Quality Assurance Project
Plarf or to estimate with reasonable accuracy via visual or tactile cues the amount of each of
several bottomzone and banizone habitat typeslf conditions (e.g., inaccessibility, water
turbidity, or excessive water depths) prohibit the sampler from estimating the composition of
the bottom or bank zone with reasonable accurdbyoughout the samplingeach,the multi-
habitat method is not apjtable In most cases, if more than o#lf of the wetted stream

4 http://www.drscw.org/reports/DuPage.QAPP_AppendixE.07.03.2006.pdf
18
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channelcannot be seen, touched, or otherwise reliably characterized by the sampler,
reasonablyaccurate estimates of the bottormone and banizone habitat types aranlikely,
thus, the mult-habitat method is not applicable

Multi-habitat samples were field preserved in 10% formalin. Upon delivery to the MBI lab in
Hilliard, OHthe preserved samples were thénansferred to 70% ethyl alcohdlaboratory
procedureggenerally followed theBPA (2005) methaalogy.For the multthabitat method this
requires the production of a 360rganism subsample from a gridded trf@ajlowinga scan and
pre-pick of large and/or rare taxd axonomic resolution was performed at the lowest
practicableresolution for the common macroinvertebrate assemblage groups such as mayflies,
stoneflies, caddisflies, midges, and crustacedihss goes beyond the genus level requirement

of IEPA (2005); however, calculation of the macremebrate 1Bl followedBEPA rathods in

using genera as the lowest level of taxonomy for mIBI scoring.

Fish Assemblage

Methods for the collection of fish at wadeable sites was performed using ébtoge or long

line pulsed D.C. electrofishimgparatusutilizing a T&J 1736 DCV eledishing unit described

by MBI (2006h)A Wisconsin DNR battery powered backpack electrofishing unit was used as an
alternative to the long line in the smallest streams and in accordance with the restrictions
described by Ohio EPA (1988)three-person cew carried out the sampling protocol for each

type of wading equipmentSampling effort was indexed to lineal distance and ranged from 150
200 meters in lengtiNon-wadeable sites were sampled with a rafiounted pulsed D.C.
electrofishing deviceA Smithaw2 2 & H ®p Dt t dzyAlG o6l & Y2dzyd SR 2y
of MBI (2007)Sampling effort was indexed to lineal distance aas 500meters in lengthA
summary of the key aspects of each method appears the project QAPP (MBI.Z286ip)ing
distancewas measured with a GPS unit or laser range finrBampling locations were

delineated using the GPS mechanism and indexed to latitude/longitude and UTM coordinates
at the beginning, end, and miabint of each siteThe location of each sampling site was

indexed by river mile (using river mile zero as the mouth of each stream). Sampling was
conducted during a June 4Bctober 15 seasonal index period.

Samples from each site were processed by enumerating and recording weights by species and
by life stageyoungof-the-year, juvenile, and adult)All captured fish were immediately placed

in a live well, bucket, or live net for processiMgater was replaced and/or aerated regularly to
maintain adequate D.O. levels in the water and to minimize mortdfishnot retained for

voucher or other purposes were released back into the water after they had been identified to
species, examined for external anomalies, and weighed either individually or in batches
Weights were recorded at leveld sites onlyLarval fsh were not included in the data and fish
measuring less than 130 mm in length were generally excluded from the data as a matter of
practice The incidence of external anomalies was recorded following procedures outlined by
Ohio EPA (1989, 2006a) andimeiments made by Sanders et al. (19%ile the majority of
captured fish were identified to species in the field, any uncertainty about the field
identification required their preservation for later laboratory identificatidiish were preserved
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Table3. Biological sampling sites in the West Branch DuPage River watershed study area, 2012.
Chemical sampling was also conducted at each site but may have been from slightly

different river miles

Site ID | Mile | Latitude | Longitude | DA | Width (ft.) | Location | samples

West Branch DuPage River (950)

WB25 | 34.00 | 42.01123] -88.11092| 2.0 8.7 | UST Braintree Drive, Schaumbur{ C, F, M

WB31 |31.3 |42.00065| -88.13599 | 5.0 20.7 \L/JVSVJT"F?”gmeadOW Ln. & MWRDG - £\ s

31.60 Walnut Ave., Dst. MWRDGC

WB24 | 7 | 4199676 -88.13637 | 50 232 | e C.F,M, S

WB32 | 293 |41.97719] -88.13406| 7.0 33.4 | DST SR 20, Hanover Park C.F. NS

WBAD | 2990 | 41.9750 | -88.1386 - NA | Arlington Drive D

WB27 | 27.8 |41.96771| -88.15060 | 13.0 25.2 gﬂ( County Farm Roddanover | . o/ o

WB28 | 27.40 | 41.96565| -88.16631 | 14.0 21.9 | DST Bartlett WWTP, Bartlett C.F.M, S

WB20 25.60 | 41.96095| -88.18444 | 20.0 31.8 | DST Struckman Blvd., Bartlett C,F,M, S

WB39 | 21.70 | 41.91364| -88.17987 | 28.0 35.0 | UST St. Charles Rd, @hicago C,F,M

WB33 | 21.30 | 41.90527| -88.17825 | 28.0 32.2 g;;f;‘;at Western Trail, Timber| o\, 4

WB17 | 19.20 | 41.88889| -88.16104 | 34.0 445 | UST Geneva Rd. West Chicago | C, F, M, S

WB38 | 16.00 | 41.87088| -88.17831 | 580 471 m&afnes Rd, UST@®Hicago | 1 1 g

WB34 | 15.10 | 41.85730| -88.19427 | 60.0 0.0 | DST Gary's Mills Rd. C.F.M, S

WB12 | 13.60 | 41.84301| -88.19867 | 80.5 911 | UST Mack Rd at dog park, CF. M S
Warrenville

wB42/ Butterfield Roadformer dam

Wegr | 116 | 41.82475| -88.17830 | 900 ool SFM.,D

WB40/ . C.F.M, S

WBwWD | 111 | 41.82027| -88.17212| 910 91.3 | DST Warrenvill&rovedam h

WB36B | 8.6 | 41.78688| -88.18070 | 105 NA | DSt McDowelGrovedam, ust |,
FawellDam

WB36 |83 |41.78688| -88.18070| 105 112.5 | Adi Raymondr/Redfield Rd, ust |
Fawell dam

WB41 | 8.00 |41.78329| -88.17648| 105 60.0 | DST Fawelam, UST Ogden Ave.|
Naperville

WB37 |6.30 |41.77050| -88.15664 | 110 og.g | Adi- Centennial Park/ Jackson | - /o
Ave., Naperville

WB35 |4.20 |41.75396| -88.13423| 115 118.2 ﬁg‘r'k Washington St. in Pioneer | -\,

WBO08 0.85 | 41.78187| -88.17113| 125 90.0 | Knoch Knolls Park, Naperville C,F,M, S

Unnamed Tributary (9802)

WB18 [0.30 |41.90387] -88.17410| 3.0 ] 3.4 | Prairie Path trib, W. Chicago | C, F, M

Unnamed Tributary (95904)

WB22 | 015 |41.98356|-88.16914| 1.0 0.0 | UST Coral Ave., Bartlett Village, | -\,
Bartlett

Unnamed Tributary (98905)

WB23 | 0.15 |41.96480| -88.14138| 25| 5.7 | DST Schick Rd, Mallard Lake FP| F, M

5DA¢ Drainage Area in square miles.
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Site ID | Mile Latitude | Longitude [ DA | Width (ft.) | Location Samples
Hanover

Unnamed Tributary (98906)

WB29 |2.20 |41.98669|-88.17798| 2.0 243 Ei Devon Ave. adj. Leiseburg | s

WB30 | 1.90 |41.98468|-88.17884| 3.0 71 \%SVJTAtherSt Drive/DST Bartlett | - - o

WB21 | 0.90 | 41.97220| -88.17770| 4.2 0.0 | DST Stearns Road C.F,M

Kress Creek (9910)

WB02 |5.10 |41.89163| -88.24309| 4.0 5.4 g;‘,T Prairie Patting, adj. Kress | . o\,

WBO1 | 2.70 | 41.86271| -88.23458 | 14.5 19.9 | UST Road A, Fermi Lab Compou| C, F, M, S

WB03 | 050 | 41.85701| -88.20567 | 19.0 29.g | UST intersection Joliet St/Wilson - -/ o
St. bridge

Ferry Creek (9920)

WB04 | 2.80 |41.82527] -88.20142| 3.0 22.7 | DST SR 59 bridge adj. parking lo] C, F, M

WB06 | 0.70 | 41.80735| -88.18452| 55 14.0 | UST Ferry Rd bridge, Warrenville| C, F, M

West Branch Ferry Creek (325)

WB05 | 0.25 | 41.79998| -88.18789| 4.0 g.1 | DST Raymond Ave, Naperville | )
McDowellGroveFP

Cress Creek (9830)

WB07 |0.20 |41.78158| -88.17168| 4.0 278 | DST 5th Ave. bridge; Southof | -,
Ogden Ave.

Bremme Creek (9940)

WB09 | 0.25 |41.82457| -88.17131| 1.0 6.3 | DST Winfield Dr; ust bridge 0. |
Br. bike trail

Spring Brook (98950)

WB11 |3.30 |41.84597|-88.14260| 4.0 20,7 | UST Wheaton WWTP Sanitary | -/
discharge

WB26 | 3.00 |41.84299| -88.14684| 4.0 205 | DST Mack Rd, WWTP atAllen Pg o -/
Wheaton

WB10 0.75 | 41.83518| -88.18279 7.0 27.3 | Maintenance Bldg, Blackwell FP | C, F, M

Winfield Creek (9860)

WB15 5.40 41.88385| -88.10467 2.0 3.6 | At St Mark's Catholic Church C,F, MS

WB14 | 350 | 41.86397| -88.12344| 50 17.7 | End of Liberty Stdst. Wheaton | C, F, M

WB13 0.40 | 41.86816| -88.15784 9.0 11.7 | Ust. Winfield Rd. Creekside Park | C, F, M

Klein Creek (9®70)

WB19 |3.60 |41.91849| -88.13046| 5.0 19.3 | UST llini Drive, Armstrong Park, | . o\,
Carol Stream

WB16 | 1.00 | 41.89676| -88.15449| 9.0 25.9 | Klein Creek Farm, W. Chicago | C, F, M
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s

Emd Bartlett Overflow Plant
@ sampling Site ! j
N West Branch DuPage River
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Roselle Botterman
= Village of Hanover Park #1

Village of Bartlett

e

%@@@k = Village of Carol Stream

& - ’%‘oo\(
Spn:

MBI::-
@esri
’ L] L Miles
= 0051 2 3 4

Figure2. Sampling locationsahite R2 a4 A G KLE a3 2 DARASRY dzYo SNR OV I 2
dischargesdutfall symbol3, and significant mainstem dam impoundmerdarf
symbol$ in theWest BranctibDuPage Rivexatershedstudy area, Jun®ct., 2012.
Note: A lowhead dam on Spring Brook, immediately upstream from WB10, is not
shown.

22



MBI/20146-9 West Branch DuPage Bioassessment2201 June 30, 2014

for future identification in borax buffered 10% formalin and labeled by date, river or stream,
and geographic identifier (e.g., river miledasite number)Identification was made to the
species level at a minimum and to the ssjiecific level if necessar number of regional
ichthyology keys were usadcludingthe Fishes of lllinois (Smith 1979) and updates available
through the lllinoidNatural History Survey (INHSpuchers were deposited and verified at The
Ohio State University Museum of Biodiversity (OSUMB).

Habitat

Physical habitat was evaluated using the Qualitative Habitat Evaluation Index (QHEI) developed
by the Ohio EPA for gams and rivers in Ohio (Rankin 1989, 1995; Ohio EPA 2006b) and as
recently modified by MBI for specific attributégarious attributes of the habitat are scored

based on the overall importance of each to the maintenance of viable, diverse, and functional
aguatic faunasThe type(s) and quality of substrates, amount and quality of instream cover,
channel morphology, extent and quality of riparian vegetation, pool, run, and riffle

development and quality, and gradient are some of the metrics used to deterthenQHEI

score which generally ranges from 20 to less than Th@ QHEI is used to evaluate the
characteristics of a stream segment, as opposed to the characteristics of a single sampling site
As such, individual sites may have poorer physical hathitatto a localized disturbance yet still
support aquati@assemblageslosely resembling those sampled at adjacent sites with better
habitat, provided water quality conditions are simil@HEI scores from hundreds of segments

in the Midwestern U.S. haveditated that values greater than 60 agenerallyconducive to

the existence of warmwater faunas whereas scores less than 45 generally cannot support an
assemblage consistent with baseline Clean Water Act goal expectations (e.g., the General Use in
lllinois). QHEI scores greater than 75 often typify habitat conditions capable of supporting
exceptional fish assemblages.

Data Management and Analysis

MBI employed the data storage, retrieval, and calculation routines available in the Ohio ECOS
system as desdred in the project QAPP (MBI 2006Bish and macroinvertebrate data were
reduced to standard relative abundance and species/taxa richness and composition metrics
The lllinois Fish Index of Biotic Integrity (fIBI) was calculated with the fish data using
programming supplied by lllinois EPe macroinvertebrate data were analyzed using the
lllinois macroinvertebrate Index of Biotic Integrity (mlIBlI).

Determination of Causal Associations

Using the results, conclusions, and recommendations of this repqttires an understanding

of the methodology used to determine biological status (i.e., unimpaired or impaired, narrative
ratings of quality) and assigning associated causes and sources of impairment utilizing the
accompanying chemical/physical data andise information (e.g., point source loadings, land
use) The identification of impairment in rivers and streams is straightforwadhe& numerical
biological indices are the principal arbiter of aquatic life use attainment and impairment
following the guilelines of lllinois EPA (2008he rationale for using the biological results in

the role as the principal arbiter within a weight of evidence framework has been extensively
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discussed elsewhere (Katal.1986; Karr 1991; Ohio EPA 1987a,b; Yoder 198%mand
Borton 1991; Yoder 1991; Yoder 1995).

Describing the causes and sources associated with observed biological impairments relies on an
interpretation of multiple lines of evidence including water chemistry data, sediment data,

habitat data, effluendata, biomonitoring results, land use data, and biological response
signatures (Yoder and Rankin 1995; Yoder and DeShon2803010) Thus the assignment of
principal associated causes and sources of biological impairment in this report represents the
association of impairments (based on response indicators) with stressor and exposure
indicators using linkages to the biosurvey data based on previous experiences within the strata
of analogous situations and impacihe reliability of the identificationf associated causes

and sources is increased where many such prior associations have been ob3ée/edocess

is similar to making a medical diagnosis in which a doctor relies on multiple lines of evidence
concerning patient healthSuch diagnoses almsed on previous researthat experimentally

or statistically links symptoms and test results to specific diseases or patholdiesa doctor

relies on previous experiences in interpreting symptoires,multiple lines from test results) to
establisha diagnosis, potential causes and/or sources of the malady, a prognosis, and a strategy
for alleviating the symptoms of the disease or conditids in medical science, where the

ultimate arbiter of success is the eventual recovery and-iveithg of the atient, the ultimate
measure of success in water resource management is the restoration of lost or damaged
ecosystem attributes including assemblage structure and function.

Hierarchy of Water Indicators

A carefully conceived ambient monitoring approacsing costeffective indicators comprised
of ecological, chemical, and toxicological measures, can ensure that all relevant pollution
sources are judgedbjectivelybased orenvironmentalresults A tiered approach that links the
results of administrativactions with true environmental measures was employed by our
analysesThe integrated approach is outlined igure3 and includes a hierarchical domuum
that rangesdrom administrative tarue environmental indicators.

¢tKS aAE afS@Staég 2F AYyRAOIG2NAR Ay Of dzRSY

1) actions taken by regulatory agencies (permitting, enforcement, grants);

2) responses by the regulateassemblagétreatment works, pollution preention);

3) changes in discharged quantities (pollutant loadings);

4) changes in ambient conditions (water quality, habitat);

5) changes in uptake and/or assimilation (tissue contamination, biomarkers, assimilative
capacity); and,

6) changes in health, ecology, orthatr effects (ecological condition, pathogens).

In thisprocessthe results of administrative activities (levels 1 and 2) can be linked to efforts to
improve water quality (levels 3, 4, and 5) which should translate into the environmental

d NB & dzf ( aMh exanip @ 8¢ aggrepate effect of billions of dollaens on water

pollution control since the early 1970s that have been determined with quantifiable measures
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of environmental condition (Yoder et al. 200Superimposed on this hierarchy is the concept

of stressor, exposure, and response indicat&tsessoindicators generally include activities

which have the potential to degrade the aquatic environment such as pollutant discharges
(permitted and unpermitted), land use effects, and habitat modificati@gosurendicators
measure the effects of stressbandcaninclude whole effluent toxicity tests, tissue residues,

and biomarkersEactprovides evidence of biological exposure to a stressor or bioaccumulative
agent Responsendicators are generally composite measures of the cumulative effects of stress
and exposure and include the more direct measureassemblagend population response

that are represented here by the biological indices which comprise the lllinois EPA biological
endpoints Other response indicators can include target assembldagesare, threatened,
endangered, special status, and declining species or bacterial levels that serve as surrogates for
the recreational usesThese indicators represent the essential technical elements for
watershedbased management approachd&he key, bwever, is to use the different indicators
within the roles which are most appropriate for each (Yoder and Rankin 1998).

Completing the Cycle of WQ Management:
Assessing and Guiding Management Actions with
Integrated Environmental Assessment

Indicator Levels

1: Management actions Administrative Indicators

[permits, plans, grants,

2: Response to management J enforcement, abatements]

Stressor Indicators [pollutant

3: Stressor abatement loadings, land use practices]

4: Ambient conditions Exposure Indicators [pollutant

levels, habitat quality, ecosystem

5: Assimilation and uptake process, fate & transport]

Response Indicators [biological

6: Biological response metrics, multimetric indices]

Ecological fiHealtho Endpoint

Figure3. Hierarchy of administrative and environmenitadlicators that can besed for water
quality management activities such as monitoring and assessment, reporting, and the
evaluation of overall program effectivene3#is is patterned after a model developed
by U.S. EPA (1995) and further enhanced by Karr and Yo@4).(20
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Determining Causal Associations

Describing the causes and sources associated with observed impairments revealed by the
biological criteria and linking this with pollution sources involves an interpretation of multiple
lines of evidence including water chestry data, sediment data, habitat data, effluent data,
biomonitoring results, land use data, and biological response signatures within the biological
data itself Thus the assignment of principal causes and sources of impairment represents the
associatiorof impairments (defined by response indicators) with stressor and exposure
principal reporting venue for this process on a watershed or subbasin scale is a biological and
water quality report These reports then provide the foundation for aggregated assests

such as the lllinois Water Resource Inventory (305[b] report), the lllinois Nonpoint Source
Assessment, and other technical products.

lllinois Water Quality Standards: Designated Aquatic Life Uses

The lllinois Water Quality Standards (WQS; IL 3a81204206) consist of designated uses and
chemical criteria designed to represent measurable properties of the environment that are
consistent with the goals specified by each use designattise designations consist of two

broad categories, aquaticdifand noraquatic life uses. Chemical, physical, and/or biological
criteria are generally assigned to each use designation in accordance with the broad goals
defined by each us@he system of use designations employed in the lllinois WQS constitutes a
general approach in that one or two levels of protection are provided and extended to all water
bodies regardless of size or position in the landscapapplications of state WQS to the
management of water resource issues in rivers and streams, the igdifatuse criteria

frequently result in the most stringent protection and restoration requirements, hence their
emphasis in biological and water quality assessmeéntaddition an emphasis on protecting

for aquatic life generally results in water guglsuitable for all other uses.

Aquatic life use support for a water body in Illinois is determined by examining all available
biological and water quality informationVhere information exists for both fish and
macroinvertebrate indicators, and both irditors demonstrate full support, the water body is
considered in full support independent of the water chemistry resWitbere information for

both biological indicators exists, and one indicator suggests full support while the other shows
moderate impaiment, a use decision of full support can be made if the water chemistry data
show no indication of impairmenWhere one biological indicator is severely impaired,non
support is demonstratedf information for only one biological indicator exists, watbemistry
information is used to inform the use support decision in that a biological result of full support
can be overridden if the water chemistry results clearly demonstrate impairment
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STUDY AREA DESCRIPTION

The2012study area included the West@ich DuPage River and its perennial tributaries
(Figure2). Samplingn 2012largelyduplicatedpast surveys i2006and 2009%nd systematically
coveredthe watershed down to mapproximate 2mi? drainage Additionalsitesthat bracket
point sourcesor target specific segments of interesere also include@Table3).

The West Branch DuPage River and itbramch, the East Branch DuPdgemsthe DuPage

River at Naperville in Knoch Knolls Park (Will County). The mainstem runs measures
approximately 34inear miles with a drop of 197 feet and drains 128 square miles of DuPage,
Cook and northern Will Counties. Mean flow, measured at the USGS gage at Warrenville Road
(station 05540095, Calculation Period is 196801 - 201409-30) was 123 ubic feet per

second (cfs).

Twentyone municipalities andevenpublicly owned treatment plantare located in the
watershedanddischarge tdhe mainstem andwo tributariesbetween RM831.2and15.3
There are no combined sewer overflotvst the Bartlett WWTP overflowlant occaginally
discharges t@n unnamed tributary (9906)in the upperheadwatersLike theadjacentEast
Branch Salt Creekand DuPagRivercatchments, landisesin the West Branclare dominated
by residential and urbadevelopmentqFigure4) which accounted for over 80% of the
watershed Tabled). In contrast, agriculture occupieshly five percent of West Branch
drainage

West BranclDuPage River Dams
Theupdatedstatus of former and remaining West BraridhPage Rivetamsthat were initially
described in the 209 assessment repowre describedelow.

Warrenville Grove DamThe Warrenville Grove Dam was fully removed in September 2011
under a cooperative project administered by the DuPage County Department of Stormwater
Managementand the Forest Preserve Dist of DuPage County (FPDDC)as located on the
West Branch of the DuPage River within the Warrenville Grove Forest Preserve in the City of
Warrenville. The dam was one third of a mile upstreaom Warrenville Road and 4.miles
downstreamfrom Butterfield Road (IL Route 56). The site is owned by the Forest Preserve
District of DuPage County (FPDDC) and the dam was approximatghars old. Access to the
siteis best gained via the Forest Preserve parking lot on thestdetof Batavia Road.

The dam was constructed of limestone facing placed in a stair step configuration with a
concrete foundation and headwall on the upstream face of the spil{sag Plate 1)The dam

was 107 feet across with a curving spillway face that has a total crest length of about 125 feet.
Damheightwas8.5 feet above the downstream river channel bottovith a total hydraulic

height of 5.7 feet (from spillway crest to tailwater eleiet under average flow conditions)

The site still maintains the origal millracethat was partiallyretrofitted in 1995 to function as a
fish ladder and canoe chute. The origidamimpoundment was approximately 1.2 miles in
length and covered6.9 acrs.
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Figure4. Land use types in th&est BrancibuPage River watershed based on 2006 Natio
Land Cover Dataset (NLCEtjp://www.mrlc.gov/nlcd2006.phpNote: A lowhead
dam onSpring Brook, immediately upstream from WB10, is not shown.
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Tabled. Land uses types by area and percent for the West Branch DuPage River watershed.
Percentages are based on total watershed area. Land use data is based on Chicago
Metropolitan Agency for Planning (CMAP) 2005 land use data.

Land Use Category West Branch DuPagRiver Watershed

Area (acres) Area (percent)
Developed, Open Space/Low Intensity 48,185 59.8
Developed, Medium/High Intensity 17,985 22.3
Agricultural Land 5,032 6.2
Forest 4,144 51
Grassland/Herbaceous 2,586 3.2
Wetland 1,359 1.6
Open Water 953 1.1
Barren Land (Rock/Sand/Clay) 0.001 1.1
Shrub/Scrub 193 0.2
Totals 80,535 100

The dam was designed by the National
Park Service and constructed by the
Civilian Conservation Corps between 1986
and 1938aspart of a dam building
LINE AN Y O2y @SeSR |
ol y1 S NERdahstywadchosen
due to the presence an olcer,
abandonedmilldamat the same location
between 1847 and 1897.

Plate 1 The former WarrenvilléroveDam,
looking upstream. The dam was remov
in 2011
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McDowell Grove DamThe McDowell GrovBam was removed in mig008 undera

cooperative projecadministered by DuPage County Department of Stormwater Management
and the FPDDC. The dam was located on the West
Branch of theDuPage River within the McDowell |
Grove Forest Preserve umincorporated DuPage
County and was approximately yBars old.

Plate 2. Remnants of the McDowell
Grove danused to form a riffle after
its removal in 2008. The riffle and
former structures remain in place

The site is best accessed from the
signalized intersection of McDowell Road
and Raymond Drive, which provides an
entrance to the parking lot within
McDowell Grove Forest Preseniazuring
the 2012 survey, thenajority of the

impoundment stillexisteddue to
Plate 3. Temporary cofferdam constructed construction of a temprary steel sheet
upstream from the former McDowell Grove D: piling coffedam (see Plate 3) 0.8 miles

in 2008. The cofferdanvas removed in the fall upstream of the orignal dam The

of 2012, immediately after the 2012 survey.  .qtferdamwas neededintil an ongoing
thorium removal projectvascompleted within the West Branamainstem upstreamThe
temporary dam was removeentirely in September 20122Asshown inPlate 2 the foundation
of the original dam was left inlgce to form a riffle feature.

Fawell DamThe Fawell Dam is located on the
West Branch of the DuPage River at river 18ilke
(see Plate 4)t is a flood control structure
operated by DuPage County Department of
Stormwater ManagementThe dam consists of a
set of three gate structurethat can control flow
through a threebarrel concrete box culvert to
impound water, as necessary, upstream within
the McDowell Grove Forest Preseride existing
three-barrel concrete box culvert consists of an

Plate 4. Aerial view of the Fawell Dam. 30
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MM E GARS 08 mMaQ KQIK 0 IAINS NIARISNIGS ENINGY #d2 ¢ KS
long and the bottom slopes down at 5% from the upstream end to the downstream end. There

are concreteving wallson the upstream side of the culvert structurey R | pnQ 2y 3 02
stilling basirstructure on the downstream sidglate 5) Atop the culvert, the grade slopes up
FNRY GKS SyRa (2 I HpQ 6ARS LI GK NY¥zyyAy3d LISNLJ

FLIINRBEAYIFGSte mnQ 6208 GKS (2L) St,8@itieA 2y 27F
structure is not operatinghe upstream end of the culvert features a concrete sill set above the
natural bed elevation of the river. The earth embankment is approximatdp feet in length.

A LN Arrow Road Spring Brook Marsh #1

' ' Dam:The dam is located at river mile
0.85 on Spring Brook #id the
Blackwell Forest Preserve ahds been
in place since 1988Plate 6) The
structureconsists of a1 Pwel@

6F LILINREA YL G SWhich op WAY 67
spills into areinforced concrete pipe
that passes under Arrow Road/hen
the weir is fullyclosed the
impoundnent is approximately 15
acres, he majority ofwhichis les than
1 foot deep. Thaedamsite and

impoundmentare wholly owned by
the DuPage County Forest Prese
District.

Plate 5. Upstream view of the Fawell Dam.

Plate 6 Arrow Road Dam on Spring Brook looking
upstream.
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Point Source Discharges

Seven major (>1 MGD design flgvérmitted point sources were identified within th&/est
BranchDuPage Rivewatershed Thedesign flows and locations of each discharger are listed in
Table5 while measurel effluent flows and estimated annual loadings@BODS5, TSS and dNH

are illustratedin Figure5. Unfortunately, total nitrogen and phosphorus data were not available
for all of the treatment plants we examine@iheHanover Park MWRDG€Ethe largest
contributor to flow and CBODS5 loaahd is locatedn the upper part of the watershegFigure

5). Although the Bartle WWTP had relatively lesgfluent, it contributesa higher proportion

of TSS and Total Ammonia loading than any other individual facility.

Average 3Q Daily Load TSS (Ibs//day) Average 3Q Daily Load CBODS (lbs//day) Average 3Q Daily Load NH _N (Ibs/day)
85.58 102.6 33.8
27.63 28:5

7.4
13.6 0.496
2.4

122.3

35.75

194

3rd Quarter Mean Flows (MGD)
012

Hanover Park MWRDGC
Roselle Botterman
Hanover Park STP1
Bartlett WWTP

Carol Stream

OOmECOmE

Wheaton SD

Figureb. Pie chart of 2012 third quarter daily loadings (Ibs./day) of TSS, CBOD%t#nd
(top) from significant WWTPs in the West Branch DuPage River watershed ar
mean average effluent flow in MGD (bottom) during this period.

Point source discharges in the West Branch of the DuPage River make flow in this river effluent
dominated For exampleduring a low flowperiodin the first week ofAugust2009 andhe
secondweek ofJuly2012, effluentfrom the severmajor dischargers ifrigure5 composed
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approximately89 percent ofWest Branchlow in 2009 andB7% in 2012r, 8992% of the long
term 25" percentile flows at the WarrenvilldSGSage. While effluents dominated base flows
during both sampling years, extended periodsost-base flow werenuchmore prevalentin
2012 than in 2009sgeFigure?).

Table5. Municipal wastewater treatment plants located in the West Branch DuPage River
watershed. ADF = average design flow in million gallons peii@gy MDF =
maximum design flowMGD).

NPDES Name (I\?gg (Il\\/l/lgg) Reeiving Stream| Latitude | Longitude
IL0036137| MWRDGC Hanover Park S| 12 22 West Branch 42.0008 -88.1361
IL0048721| Rosellel. Botterman WWTFH 1.22 4.6 West Branch 41.9822 -88.1139
ILO034479 Hanover Park STP #1 2.42 8.68 West Branch 41.9722 -88.1386
IL0027618 Bartlett WWTP 3.68 13.0 West Branch 41.546944| -88.183333
IL0O023469 West Chicago STP 7.64 20.3 West Branch 41.551667| -88.141667
IL0O031739 Wheaton S.D. 8.9 19.1 Spring Brook 41.8447 -88.1450
IL0O026352 Caol Stream WRC 6.5 13.0 Klein Creek 41.9094 -88.1353

It is clear from other assessments of effluent loading that total phosphorus and nitrogen
loading are point source dominatg@he Conservation Foundation 2011). Unlike nonpoint
sourcesthat typically discharge duringigh flow eventspoint sourcdoadingpersistsat all
flows andcan havesignificantinfluences on aquatic lifgarticularly during periods of low flaw

Pollutant Loadings by Publicly Owned Treatmeémorks (West Branch 2002012)

Effluent flows fromhe sevenmajor WWTPs inlie West Branclwatershedwere similarto

those in 2009Kigure6) but detailed characterization of their effluemtere not conducted for
the 2012 dataWhileit is likely there have not been significant changes in efflugratlity, a
more detailedanalysisvould be required to teasapart minor changes and trends in effluent
conditions. Highem-streamconcentrationsof some chemical parameters between 2009 and
2012 are mostly likely related to lower flows during most of the summer of 2012 vs. RGO
the lower dilution from background, natural flows, changes in concentrations can be
attributable to the changes in dilution.
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Effluent and Stream Flows

I
6.32 (28.2%)
6 (25.8%)

Hanover Park MWRDG

L

055 (2.5%)

Roselle Botterman
0.6 (2.6%)

| —

1.71 (7.6%)

Hanover Park STP1
1.2 (5.2%)

159 (0.7%) O July 7-12 Flows - 2012 ]

Bartlett WWTP
1.7 (0.7%) B Augl-7 Flows - 2009

T

422 (18.8%)

Carol Stream
4.9 (21.0%)

4.4 (19.6%)

West Chicago
4.5 (19.3%)

Bl

3.62 (16.2%)
4.4 (18.9%)

~890, 22.4
Sum of Major Discharge Flows ﬁﬂfment ol ol 933 8

25.0
26.7

10 15 20 25 30 35
Mean Effluent Flows (MGD)

Wheaton SD

|k

USGS Gage near Warrenville, IL

|

o
a1

Figure6. Effluent flows (MGD) for WWTPs in the West Branch of the DuPage River wate
calculatedas a percentage of stream flow during two weeks of extended-taas
during the summers of 2012 and 2009. Also shown are the total effluent flows €
percentage for these plant and West Branch DuPage River flows at the Warren
USGS gage for a similaeriod (see text).
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West BranciDuPage Riverddw Conditions

Measured at the USGS West Branch DuPage Rivengag®Vest Chicagbelow average
summerfall base flowconditions dominated the West Branch DuPage Riv@012 Eigure?).
Three quarters of daily flow measurements averaged below normal for the pdtigdré? -
bottom). In contrast, thenajorities of flows during the 2009 survey wewnghin or exceeded
normal daily averageparticularly inMay andJune Summer flow trends in 2006 generally fell
between tlose recorded in 2009 and 2012

West Branch Dupage River nr. West Chicago

——
0 L 2006
e
[}
>
IS ; :
< ; . ;

2 i Daily average flow range,
o) May-Sept. (20-68 cfs)
2> 100 ¢ : 1
= i
0
c
I
[0}
=
10 | ‘ i : : ‘ ‘ ‘ ‘
May June July August September
Date

1000
0 °
o o

[}
> 0 ;
g o 8 Daily average flow range,
3 © May-Sept. (20-68 cfs)
o 9 : o
a 8 :
> 100 | :
T r o : e
[a] 2 T
: I ‘
— g
T 3 1 3 *

10

2006 2009 2012
Year (May-Sept.)

Figure7. Flow hydrograph (top) and box and whisker plot (bottom) for the West Branch DuPage
River near West Chicago (USGS statii@b89900 from May through September, in
2006, 2009, and 2012. Shaded area depicts the range of daily average flows (52 years
of records) during the Ma$ept. period.
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RESULTS

West BranciDuPage RiveWatershed- Chemical Water Quality

The 2012 sampling resulienerallymatch the 2@9 bioassesmenteport corclusion that water
quality in the West Branch DuPage mainsteinaavilyinfluenced by treated wastewatevhile
West Branch tributaries tend to reflect the pervasiudan land useThe influence oéffluent
on the mainstem (and twaribbutaries)remains most apparent ithe highly elevated
concentrations of total phosphorus (TP) amttate-nitrite nitrogen (NOXfound downstream
(Figure8, Figurel4). Converselyammonia concentrations below point sources have dedine
since 2006mmost likelydueto more efficientwastewatertreatment and increased nitrification
of point source effluentgFigurel0 ¢top). Chloridelevels continue to increase throughout the
basin but WQSexceedancswere limited tothree tributary sites, one of whicifWinfield Creek
RM 0.4) wasocated downstream from a road salt storage facilitiemajority of theelevated
concentrations of total phosphorus (TRjtrate-nitrite nitrogen (NOx)and chloridesn 2012
arelikelya product offlow conditions

Exceedancesf chemical water quality criterien chemical grab samplese listed inTable7

while D.Oviolationsmeasured athree mainstem continuas monitors® are listed inTable8.
Overall, mainsten.O.levels were an increasing issue of concern in 2012 as elevated nutrient
levels under lowflow conditions contributed ta&VQSviolations

West BranctDuPage River

Asnoted in the point source discharge sectidngure6), stream flow in the West Branch

DuPage River &ffluent dominatedduring summer months. As such, its water quality is highly
influenced by the concentrations and composition of chemicaktturents in the effluent as

well as runoff from the urban and developed land cover in the watershed. Water quality
sampingin 2012 during the summer lowlow periods suggest that the quality of treated

effluent, with respect to regulated parameters (j.eBOD5, TSS, NH3), was generally good.
Effluents did not result directly iexceedancesf water quality standards for these parameters.
However, increasingly elevated nutrient levels and their attendant influence on mainstem D.O.
regimesremain problemaic.

The 2012 survey results continue to show highly elevated nutrient levels downstream from
point sourcedischargesTheseconcentrationsvere typically an order of magnitude higher than
background levels in tributaries and upstream contr8isice 2006\WWTP influenced
phosphorusconcentrationshaveremained highly elevated anthavegradually increased during
each sampling yeaF{gure8-top). Following a sharp increage2006compared t02009,2012
nitratesreflecta similartrend to phosphorus withhighly elevatedconcentrations and slight but
consistent increasesince 2009Figure8-bottom). Nitrate increasesoincide with reductions in
ammonia levelsince 200qFigurel0-top) andarelikely related to increased nitrification and

6 Datasonde continuous mairs were located at three West Branch sites at Arlington Drive (WBAD RM 29.0)
between the Roselle Botterman and Hanover Park WWTPs, Butterfield Road (RM 11.6) in the former Warrenville
Grove dam pool, and downstream from the pool at RM 11.1 (WBWD).
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more efficient treatmentfrom point sourcesAdditional increases both nitrate and
phosphorugduring the most recent survdikely reflectlow flow conditionsand corresponding
effluent domination during th012summer sampling period.

As mentioned aboveg declining trend imainstem ammonigince 2006 was attributed to
more efficient wastewater treatment a@&012medianNHs concentrationdell at or near
detection limitsoutside of the headwaterdgure9-top). In contrast a plot of mean
concentrationssuggest®ccasionally elevatelgvels particularly downstream fnm the West
ChicagdVWTRP(Figure9-bottom). In the extreme upper mainstepa highly elevated
concentration of both ammonia (WB25) and nutrients (WB39etvedurther investigation.
Both siteswere upstream fromall knownpoint source discharge

TKN is a measure of organic nitrogen and ammonia in a waterbody and typically provides a
strong signal of organic enrichment. There are no criteria for THNhimis, but elevated levels

of TKN above background levels can be used to infer significant enrichment. A TKN background
level based on aggregated ecoregions (Nutrient Ecoregion VI) for the Corn Belt is estimated at
0.65 mg/l. Values in the East and WBsanch exceed this concentrations although mostssite

on the DuPage River mainstem are near this ecoregion level of 0.65Fuy/t€10). Between

2000 and 2012, most mainstem TKN concentrations fell from above target, to below target
levels(Figurel0). The 2010 assessment report largely attributed the elevated levels to sampling
under higher flows, which presumably carried more humic compounds from groundwater.
Collection flows and TKN levels were subsequently lower during the 2012 survey.

MainstemBODtrendswere similar betweersamplingyearsbut concentrationdrended lower
in 2012 below point sourceIwo exceptions were at WA (mean = 3.2 mg/))below the West
Chicago WWTP, and WB@E4 mg/l) immediately upstream frorileinCreek and the Carol
Stream WWTRWVhile the increaseat WB19 deserves investigation, the high vateyreflect
small sample size (1x) wherethg other concentrationavere based orfour sample passes.

Mainstem dssolved oxygenmiolations were common in 201Rinlike 2009results when

concentrations below th& day rolling averageere limited to a few short duratioevents

violations in 2012 were more severe and widesprebab(e8, Figurel3d).z A 2 f F G A2y a 2F «a
SEOSSR¢ aidl yRIFNR& ¢ S NBexcéstianseazthBRdaytminim8nh, @ & A G S
7-day rolling average were measuredAatington Drive and Butternut Roa@nly the Rolling

30-day average criterion remained consistently abstandards

Despite limitedexceedancesf D.O. standards in the 2009 survey, concerns oxee diurnal
swings in both D.O. andHdevels were raised in the report. The swings were considered both
symptomatic of nutrient enrichment and a source of stress to aquati¢Hiéeskary and Markus
(2003) and Miltner (2010)|Given thanore severe flonconditions and greater incidence of D.O
violationsduring2012, it seems unlikely that these stresses to aquaticiéee abated

between surveys
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Throughout the West Branahainstem chloride concentrations suggest pattern ofslight but
consistentincrease first observed betwedhe 2006 and 2008urveyqFigurel?).In 2012, he
increase was most pronounced in the extreme upper mainstem, uastrieom all known point
sources butconcentrationgemained elevatedrom the headwaterdo the mouth. Since 2009,
median mainstem chlorideoncentrationsconsistentlyexceed both mIBI and fIBRSCW

threshold levels associated with biologigapairment, while with a few exceptions, being

belowthe state water qualitycriterion. Loading analysis between 2009 and 28liggest that

the 2012 increase was due wholly to decreased ambient flow as opposed to increased inputs of
chloride.

Following the 2012 suey, the Conservation Foundation conducted effluent and stream
sampling for chlorideat West Branch DuPage watershed sites bracketing the major WWTPs
(Table6). Most receiving stream concentrations were, on average, equivalent or only slightly
higher below the treatment plantsHowever, iastream concentrations exceed DRSCW
thresholds for fish and macroinvertebrates at nearly all sites, regardidsgation. Sampling
indicates summer lovilow chloride levels, while elevated, are maintained or experience only
slight increase below the major WWTR&ites bracketing the Wheaton and Carol Stream
plants, located in the upper reaches of small tribugar experienced the greatest variability,
both positive and negative.

Table6. Chloride concentrations in effluent and stream samples collected upstream and
downstream from the major wastewater treatment plants in the Wstnch DuPage
River watershed (2013).

Concentration (mg/l)
Wastewater Treatment Plant Upstream Effluent | Downstream
MWRD Hanover Park 203 114 120
V Hanover Park 139 144 140
Roselle 132 84 132
Bartlett 149 248 187
Carol Stream 224 112 154
West Chicago 125 225 137
Wheaton Sanitary District 71 142 134
Average 140 159 147

Seven heavy metaisolations weresporadicallydetected atfour mainstem and tributary

locations, representing a substantiatrease over the 2009 survey when no metals violations
were recordedHigh copper levels were encountered most ofteith five violations recorded

at the four sites When metals concentrations are evaluated against Reference Target Levels
(seeTablel0), elevated levelappearmuch more widespread, particularly in (but not restricted
to) the effluent dominated reaches of the West Branch mainstémen the lowflow

characteristics of the 2012 survey and effluent dominated nature of the sample sites, municipal
point sources were likely contributorklowever, he Ohio EPA targets used in Table 9 are
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associated with gootb excellentquality (refererce) streams that are generally located outside
significant urban and point source influences. For this reason, and given the extensively
urbanized landscape in the West Branch watershed, the background metals levels are
considered more typical than alarngrStill, exceedancesf WQS in 2012 indicate these metals
sometimes reach levetbat are potentiallyharmful to aquatic lifeand exceed lllinois water
quality criteria at a few siteslTable7).

West Branch DuPage River Tributaries

Like the West Branch mainstemhgsphorus consistently exceeded target levels in almost alll
West Branch tributaries but was markedly higher downstream from the WheatorCanal
Stream WWTPs, located on Klein Creek and Spring Brook, respeétigahgl4). Compared to
other, mostly urban West Branch tributaries, theipesource influenced concentrations were
about an order of magnitude higher and exceeded both the recommended 1.0 mg/l effluent
limit and the 0.6 mg/! lllinois EPA nstandard based criteriorintermittent discharges from

the Bartlett WWTP Overflow plamn tributary 95906 had no discernible effect on
downstream water qualit.

Nitrate concentrationsvere also highly elevated downstream from the Wheaton and Carol
Stream WWTBut fell almost entirely below ecoregional target levelstta¢ remaining,non-
WWTP influenced tributary siteBigurel4). Breeme Creek (WBO09) wast sampled chemically

in 2012 due to streardesiccatiorbut wasuniqueamongnon-WWTP influenced tributaries in
2009and 2006 as elevated nitratevels fell about midway between the WWTP influenced sites
and other urban drainages. The Breeme Creek watershed is very small (1 square mile) and
drains a large tract of cultivated farfields. Fertilizer runoff associated with agricultuse
considered dikely nitrate sourceln 2012, elevated nitrates in a nafWTP influenced

tributary were limited to one sample from Spring Brook, immediately upstream from the
Wheaton WWTP (WB11).

At tributariesand upstream control sitegoncentrations of NHBI andTKNwere generally
higher than at sites sampled downstream from treatment facilities reflecting diffuse organic
enrichment from the urban landscagEigurel4). BOD concentrations, ather indicator of
enrichment and oxygen demanding substances, weostlybelow target levelsn 2012 with

the excepion of eightsites (WB 04, 07, 11, 15, 19, 22, @8d 30 from seven tributaries
(Figurel6). These outlier sites were almost entirely restricted to small headwater drainages
(avg. 3.1 sqg. mi.) that were densely urbanized or drained nearpgundmentsand

stormwater retention basis. Discharges @ispended organic material and algae from the
impoundmentdlikely contributed to the enrichedonditions

Relative to 2006 and 200%loride concentrationsincreasel throughout the West Branch

basin but the differenceswere most pronouced in tributaries Figurel5-bottom right),
particularly at headwater sitedrainingless than five square mile$gblel0). Actual WQS
violations were limited ta Winfield Creelsite (WB13) located 0.6 miles downstream from a
DuPage County road salt storage facilRiafe7), and two sites bracketing the Bartlett overflow
plant (WB29 and WB30). Chloride levels detssam fromthe DuPage County road salt storage
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facility were sharplyhigherin
2009and 2012 relative to 2006
(Figurel5 ¢bottom right and
bottom left). Additionaland
more intensive sampling is
suggestedor this stretch of
Winfield Creek.

Like 2008ributary sampling
results,WQSexceedance$or
D.O.were most commonly
encountered in 201&ibutaries
but the number inceased from
five to seven(Table7). In
addition, scatterecbr
additionalexceedancefor Plate7. Google Earth image of the DuPage County salt stc
ammonia, copperchloride facility on Winfield Creek suspected of contributing to
and tHwere detected in 2012 chloride violations 0.6 miles downstream2009 and 201
that were not recorded in the An apparent stormwater outlet to Winfield Creek is not¢
previous surveyLow pH levels immediately west (to the left) of the facility.

may be related to seere

diurnal D.O. fluctuationthat tend to result in lowest (most acidicHdevels inthe late evening
and early morning hour\ D.O. violation was associated with at least one of tHeiplations.
The overall increase in 2082ceedancesuggest moreevere conditions ithe small
drainagesmostlikely related to more severe loflow stressesAs evidence, several tributary
sites werenot sampledchemicallyin 2012 because of streadesiccation
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Table7. Chemical parametezoncentrations (mg/l) in violatiérof Illinois water quality
standards in chemical grab samples from the West Branch DuPage River watershed,
2012.Exceedancedetected in 2009 are also listedrad font

River Exceedancer Parameter of Interest
Site ID | Basin | Stream| Mile 2012 | 2009
West Branch DuPage River
WB25 95 900 34.0 | T.Amnonia (3.24)
WB31 95 900 31.9 |D.O.(2.57)
WB24 95 900 31.6
WB32 95 900 30.1
WBAD 95 900 29.0 | ¥ D.sonde D.O. violations (TaBJe| (Tabled)
WB27 95 900 28.7
WB28 95 900 27.4
WB20 95 900 25.6
WB39 95 900 21.7
WB33 95 900 21.3
WB17 95 900 19.2 | Cu (72.40)
WB38 95 900 16.0
WB34 95 900 15.1
WB12 95 900 13.6 | Cd (43.70); Cu (44.7®b (41.60) | Not sampled
WB42 95 900 11.6 | D.O. (3.80) Not sampled
WBBR 95 900 11.6 | ¥ D.sonde D.O. violations (TaB)e| (Table8)
WB40 95 900 11.1 | D.O. (4.60)
WBWD 95 900 11.1 | ¥ D.sonde D.O. violations (TaB)e
WB36 95 900 8.6 D.O. (3.80)
WB41 95 900 8
WB37 95 900 6.3
WB35 95 900 4.2
WBO08 95 900 0.85
Trib to West BranctibuPageRiver
wB18 | 95 | 902 | 05 | \
Trib to West BranctibuPageRiver
WB22 | 95 | 904 | 0.15 |D.O.(3.80) y
Trib to West BranctibuPageRiver
WB23 | 95 | 905 | 0.15 | Notsampled ]
Trib to West BranctibuPageRiver
WB29 95 906 2.2 Chloride (533)
WB30 95 906 1.9 pH (6.30), Chloride (503)

WB21 95 906 0.9 D.O. (4.80) D.0.€5.0
Kress Creek
WBO02 95 910 5.1 T. Ammonia(1.610), (1.370) D.0.€5.0

WB01 95 910 2.7
WB03 95 910 0.5 | D.O.(4.20)

Ferry Creek
WB04 | 95 | 920 | 2.8 |D.O(3.30)
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River Exceedancer Parameter of Interest
Site ID Basin | Stream Mile 2012 2009
WB06 95 920 0.7
W. Br. Ferry Creek
WBO05 95 925 | 0.25 |D.O.(3.70) | D.0.€5.0
Cress Creek
WB07 95 930 | 0.2 | Notsampled |
Bremme Creek
WB09 95 940 | 0.25 | Notsampled |
Spring Brook
WB11 95 950 3.3 D.O. (3.40); pH (6.40¢u (13.30)
WB26 95 950 3.0
WB10 95 950 0.75
Winfield Creek
WB15 95 960 5.4
WB14 95 960 3.5 D.O. (4.10) D.O. €5.0
WB13 95 960 0.4 Chloride (904) D.O. €5.0
Chbride (603)
Klein Creek
WB19 95 970 3.6
WB16 95 970 1.0 Cu (38.80), (98.60)

4 Dissolved oxygeooncentrations below the 5 mg/l water quality standard are listed in the table but do not
qualify as actual violations because of inadequate sampling frequency
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Table8. Dissolved oxygen concentrations (mg/l) in violatiofilimiois water quality standards
from the West Branch DuPage RigeArlington Drive (WBAD), Butternut Road
(WBBR) and downstream from the former Warren@ieveDam (WBWD)in 2008,

2009, and 2012.

Site ID River Year Date(s) Parameter Criteria Standard
2009 Juneg 27-27 D.O. <6.0mg/l 7-day Average
June 28July 1 D.O. <6.0mg/I 7-day Average
July 2731 D.O. <6.0mg/l 7-day Average
Sept. 2731 D.O. <6.0mg/I 7-day Average
WBAD W.Branch Aug5-10 D.O. <4.0 mg/l 7-day M?n?mum
(RM 2.0) DuPage R| 2012 Sept. 37 D.O. <4.0 mg/l 7-day M!n!mum
Sept. 1719 D.O. <4.0 mg/l 7-day Minimum
July 20 D.O. <5.0 mg/l
July 2527 D.O. <5.0 mg/l
Sept. 23 D.O. <3.5 mg/l
Sept. 1517 D.O <3.5mg/l
2008 July¢g 22-23 D.O. <6.0mg/l 7-day Average
June20-27 D.O. <6.0 mg/l 7-day Average
June 29 July9 D.O. <6.0 mg/l 7-day Average
WBBR W. Branch July 1728 D.O. <6.0 mg/l 7-dayA\_/§rage
(RM11.6) DuPage R] 2012 Aug. 21 Sept.7 D.O. <5.0mg/l 7-day Mnimum
June 20July31 D.O. <5.0 mg/l
Aug. 05 D.O. <4.0 mg/l
Aug. 1112 D.O. <4.0 mgl/l
Aug. 2123 D.O. <4.0 mgl/l
2009 -- D.O. --
WBWD W.Branch July18-29 D.O. <5.0
(RM11.1 DuPage R| 2012 July31 D.O. <5.0
Aug.5-9 D.O. <4.0 mg/l
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Figure8. Median concentrations of total phosphorus (top) anulate (bottom) in the West
Branch DuPage River in 2012, 2009 and 2006. Locations of municipal WWTP discha
major tributaries are noted by arrows. Bars along thexis show locations of existing anc
removed dams. For phosphorus, orange dashed liepresent target total phosphorus
concentrations for USEPA Ecoregion 54 (0.072 mg/l) and the middle to high range of
nutrient Ecoregion VI (0.61 mg/l). The red dashed line (1.0 mg/l) represents a thresh
concentration beyond which toxicitylikely. For nitrate, orange dashed lines represent
target concentrations for USEPA Ecoregion 54 (1.798 mg/l) and the lllinois EBtArmdarc
based criteria (7.8 mg/l). The red dashed line is the water quality criterion (10 mg/l).
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Figure9. Median concentrations of ammonia nitrogen in the West Branch DuPage Rivel
2012, 2009 and 2006. (top) and a comparison of median vs. mean ammonia
concentrations in 2012 (bottom) The upper dashed red line in the ammonia gr:
represents a threshold concentration beyond which toxicity is likely while the Ic
dashed orange line (0.15 mg/l) correlated with impaired biota in the IPS study.
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Figurel0. Median concentrations of total Kjeldahl nitrogefK(N) in the West Branch DuPac
River in 2012, 2009 and 2006. The dashed orange line represents the IPS TKI

life target level.
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Figurell. Median concentration of-8lay biological oxygen demand (B@ip) and total

June 30, 2014

suspended solids (T@®ttom) in the West Branch DuPage River in 2012, 2009
2006. The dashed line in the BOD plot (4 mg/l) represents the upper limit of
concentrations typicalfaunpolluted waters in the Midwest (McNeeley et al. 197¢
The dashed line in the TSS plot represents the upper limit of concentrations ty;
unpolluted waters in the Midwest.
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Figurel2. Median concentrations of totalhloride (top) and total dissolved solids (Tid8om)
in the West Branch DuPage River in 2012, 2009 and 2006. For chloride, the upper, re
dashed line represents the existing lllinois water quality criteria (500 mg/l); the lower ¢
dashed lines show5 quantile regression thresholds for the fIBI (141 mg/l) and mIBI (:
mg/l). For TDS, the orange dashed line represent the 75th percentile TDS level for sn
rivers in Ohio and the red dashed line is the existing lllinois water quality criterion (10

mg/l).
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Figurel3. Continuous monitor D.O. concentrations from three West Branch DuPage River stations and presented in blocks gidour
site. Stations were located at Arlington Dr. (upper left), Buttermilk Rd. (upper right), and McOoove (bottom). Plots include daily
minimum, rolling 7day average, minimum-@ay average, and rolling 3@ay average concentrations, J#ygust, 2012. Red lines in tl
graphs indicate applicable WQ criteria and red circles indicate WQS violations.
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