ah Biodiversity :
l w ” ﬂ Institute Des Plaings River

Watershed Workgroup

Biological and Water Quality Assessment of
Upper Des Plaines River Subwatersheds:
Year 3 Rotation 2019

R "

B

Bull;CrEe -adja_ceni_.‘ Ublvers__ify Drive (Site, 14-5)

Peter A. Precario, MBI Executive Director
James Lane, MBI Board President



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

Report Citation

Midwest Biodiversity Institute (MBI). 2021. Biological and Water Quality Assessment of Upper
Des Plaines River Subwatersheds: Year 3 Rotation 2019. Mill Creek, Bull Creek, and Des
Plaines River Tributary Subwatersheds. Lake County, lllinois. Technical Report
MBI/2021-7-7. Columbus, OH 43221-0651. 76 pp. + appendices.



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

Biological and Water Quality Assessment of Upper Des Plaines Subwatersheds:
Year 3 Rotation 2019

Mill Creek, Bull Creek, and Des Plaines River Tributary Subwatersheds

Lake County, lllinois

Technical Report MBI/2021-7-7

--FINAL REPORT--

October 15, 2021

Prepared for:

Des Plaines Watershed Workgroup
500 W. Winchester Road
Libertyville, IL 60048
Jacob Jozefowski, DRWW Technical Contact
Ashley Strelcheck, DRWW Program Contact
JJozefowski@lakecountyil.gov
AStrelcheck@lakecountyil.gov

Submitted by:

Midwest Biodiversity Institute
P.0O. Box 21561
Columbus, Ohio 43221-0561
Chris O. Yoder, Research Director
cyoder@mwhbinst.com

i|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

Table of Contents

ACKNOWLEDGEMENTS ...ttt ettt et e e e e e et e e e e e et eeeeeeeeeeaeaeeeas ix
FOREWORD........coiiiiitiititeee ettt e e ettt e e e e e s e e e e s ettt ee e e e s anb b e et e eeeesaaanbaseeeeeeeesannnnneeeeeneeeeens X
What is a Biological and Water Quality SUrVEY?...........cccovrveiiiiiiiiiirieeeee e X
Scope of the Year 3 Biological and Water Quality Assessment...............ccoccciriieeeeeiiecccnneeennnn. X
EXECUTIVE SUMIMARY ...ttt ettt e e ettt e e e e s st et e e e e e s e anbbeeeeeesesaannnneeeeeeesesananes 1
SUMMANY OFf FINAINGS .....vvviiiiiiiiieiiee e e e e e e e e st ber e e e e e s eennsreeeees 1
Aquatic Life Condition ASSESSMENT ..................cccceeeeiiiiieiiiiiiee ettt e eesiee e saee e ssaeeessnsaees 1
Causes and Sources of Non-attainment .....................occcveeeniiuieeiniieeeeniiieeeesieee e e snieeeesnaeeas 1
SYNTNESIS OF RESUILS ...ttt e e e e e e s e e e e e e s esnarraeeeeeeens 3
Restorability, Susceptibility, and TRreat FACEOIS ...............cccueeeeeeeeeeeiiiireeeeeeeeieiiiireeeeeeeeeneeen 4
Recreational Use ASS@SSMENL .................ccooeiuiiiiiiiiiiiiieiiteeiie ettt 4

Biological and Water Quality Assessment of the Upper Des Plaines River Tributaries: Year 3

ROEAtION 2009 ... e 7
StUAY Area DESCIIPION......ccuiiiiiiiie e et e s s e e e e sbaee e s s atneeesnabaeeeas 7
General Landscape SEHING ............ovi it e e 7
IVIQJOF POINT SOUFCES .......uuuiiiiiiiit e ttatatt bt e e eebesessssssss s aaasasasasasssssssssssssasssssssssnssssssrnrnnns 8

NPDES Permit SPecial CONAItiONS .................cccccevuveeiiiieeiiiiiirieiieeeeeeeciiieeeeeveeeeeeeessetaseeeeeeeeenans 9
Nutrient Assessment Reduction PIan (NARP) ..............cccueeeeeeiieeeiiieeeieeesieeesieeseieeesssaneens 10
NONPOINT SOUFCES ...t e e e s e s e sesesesesasa s ssnssssssssnsannsnsssssnsnnnsnnes 10
Sampling Sites Selection and LoCations..............ccoeeeiiiiiiiiiiiiic e e 12
SPAtial SUPVEY DESIGN ...........cc..uueeiaiiiiiiieiiiee ettt e et s e et e e s st e e e s sbaaeessaaeeesssaaaeeas 14

IVIETHOIDS ...ttt st s s ts b sttt s et et e e e e e e nannnns 15

Chemical/Physical Water Quality — Methods...............cc.ocooviiiiiiiiiiiicec e, 15
Water Column SAMPIING..................c.c.ooooviuiiiiiniiiieieiiiee ettt saae e s sare e e snaaeee s 15
Sediment SAMPIING ...............cccuoeeiiiiiiiiiiiiii et e e e s s e e e s saee e s ssraeesnas 15
Nutrient Effect AsSeSSMENt ProCEAUFIE...................ouueeeeeeeeiiveeieeeeeieeiiieeeeeeeeeeeieeeseirrreeeeeee e 15

Biological Assemblage SaAmMPIING..........cooovuvriiiiiiiiiie e e 16
Fish AsSemblage MEtROUS ....................ccceeeiiiuiiiiiiiiiie ettt sbre e e s saaaee e 17
Macroinvertebrate Methods .......................ccooiiiiiiiiiiiiieneeeee e e 18

i|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

Habitat ASSESSIMENT .........ooiiiiiiiii et 18
D L WY T Fo T =T 4 1= o | U RURRPN 18
Determining Use Attainability ............ccooviviiiiiiiii e 19
Determining Use AttaiNMENt .........coooiiiiiiiiiiii et e e e ee e 19
Determining Causal ASSOCIAtIONS...........coccuiiiiiiiiiiiiiiiee e e saae e 19
CAUSAI DIGGROSIS ............ovveveeeeeeieciiieeiee e eeecceeee e e e eeeee e e e e e e eesebar e e e e e eeseabarereeeeeesnsnssens 20
Hierarchy of Water INAICAtOrs ...................cooicueiiiiiiieeieiiieeeesiite e ercieee e esaee e siaae e snaaaeee e 20
CAUSAI ASSOCIALIONS .............cooeeiiiiiiieeeee ettt sttt ettt e s ne e e sbee e 25
RESULTS — CHEMICAL/PHYSICAL WATER QUALITY ......oouiiiiriiiiniinieieieeee et 26
FIOW REEIME.........co ittt e e et e e e e e ee bt b e e e e e e s e enaaabaereeeeeesenstbareeeeenes 26
Point Source Effluent QUality..............ooiiiiiiiii e 26
Lake Co. DPW Mill Creek WWTP .............cooeeiiieieeeieeeesiee ettt 27
Village of LINA@NAUIST WWWTP............ccoocoueeeeeeeieeeciieeeeeeeeeeseeaveeee e e e eeeeeeesareseee e e s sennsraneeeeens 27
Water Column ChemiiStry .........coooiiiiiiiiiiiee e e e e s s e e e s s e 28
Exceedances of Biological Effect and Reference Thresholds.......................cccccvvvveeieennnnn. 28
Demand and Nutrient Related Parameters..............ccooieriiiiiiniiniiccceee e 28
DisSOIved OXYGEN (D.0.) ...........ccccuueeiueeeiieeeieeeeieeesteeesteestee e st e e saeeessseessaeesaeeesseeensseeens 30
AMMONIA-NItrogen (IN) ..............c.ooooueieiiuieeiieeeee e eee et ctee st e e e sbe e eerae e sae e e saseeenaaeesnnes 30
NIErate-INItrogen (IN) .............oooeeoeeieciieeeeee et ee e eeee e et e e e e e s e sabaaeeeeessesabbaareeeeeesennes 34
Total Kjeldahl Nitrogen (TKIN) ..............oooceoiueeeieeieiiciiiieeeeeeeeeesiiiereeeeeeeeeeeeesiisreereeeseesnsnneens 34
TOUAI PROSPRAOIUS (P) ........cocneveeeeieeeeeeee ettt tee st e e sve e e e et e e s bae e s nbe e e nareeenaeesanes 34
CRIOFOPAYII @ ...ttt e e e e e st e e e e e e e bbaaaeeeeessennaraaeeas 38
NULFIEnt Effects ASSESSIMENL .................eeeeeeeeeeiiirieeeeeeeeieeiiieeeeeeeeeeesierrareeeeessessssraseeeeessennes 39
Conventional and Urban Parameters .............cooceiiiiiiiiiiiiiieececeees e 41
TEMPEIATUFE.............eeeeee ettt bbb ssssstssesssenennnnees 42

o o USSP 42
SPECIfic CONAUCEANCE ...........ccc.ueeeeeiiiieieiiee ettt e s e e s s ba e e s s sabaee e e naaaee s 42
CRIOKIEES ...ttt et ettt e st e e bt e e s be e e st e e s nnaee e as 45
Total Kjeldahl Nitrogen (TKIN) ..............cooociiueeeieeieiiiiiiieeeeeeeeeesiiieeeeeeeeeeeeeeeseisreeeeeeeeesnaaneens 46
Other Urban Related Parameters....................coccooeeeeuerieinienieeieesee et 49
SedimeENnt CREMISEIY ......cooiiiiiii e e e s e e st e e e s nabaeee s 49

ii|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

Metals in Sediment .....................ccoooiiiiiiiiiiiii et 49
PAH Compounds in Sediment ..................ooeeeeeeeeiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeee e eee e e 51
Physical Habitat Quality for Aquatic Life — QHEL.............c....cooviirririiiiiiieee e 51
Biological Assemblages — FiSh ..............oooiiiiiiiiiiic e 57
SPECIES INVENTOIY ......cccoovoniiiiiiiie ettt ettt e e e e sttt e e e e e s s s baraeeeeeseenaas 57
Fish Assemblage CONAItioN .....................oocooeeeiiiveeiieeiiieiiiieeeee e eeeeteesceee e e e e s essabareeeeeeseeans 57
Biological Assemblages — Macroinvertebrates..............cccocovviiiiiiiiiniie e 60
TAXA INVENTOLY ..........nenee ettt bbb ssassbsbssssesesnnnnes 60
Macroinvertebrate ASSEMBIAQGE.....................cccovvueeeeiiiiiiiiiieeeeieeeeeeeiieeeee e e e e esseraeeeeeseenns 60
Biological Assemblages — ReSpoNnse SiZNAtUIES ............cceevevviiiiiivieeeeee et 60
SYNTRESES ... e e s e st e e s abe e e e s bte e e e sabaaeeenanaees 64
Restorability, Susceptibility, and TRreat FACLOIS ...............cc.eueeieeeeeiciiieeeneeeieiiiiiireeeeeeeeieeens 67
REFEIENCES ... ettt e sb e san e e r e e sneeereenaee 69

iii|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

List of Tables

Aquatic life use attainment status in the 2018-19 study area with causes and sources of
impairment listed for non-supporting sites determined by this study (see footnotes for
fIBI and mIBI use support thresholds). fIBI, Mlwb, and mIBI values are color coded in
accordance with meeting five narrative classes (red = very poor; orange = poor; yellow
= fair). Restorability, Susceptibility, and Threat scores are included. See glossary of
TEIrMS USEA NEXE PAGE. ..vvieeiiiiiiie ittt ettt ettt e et e e st e e e e sbe e e e s sbbeeesesabreeessabaaeesnssees 2
E. coli values (cfu/100 mL) for samples collected in the Year 3 Upper Des Plaines River
study area during May-October 2019. Yellow shaded values exceed the recommended
U.S. EPA (2012) 90-day geometric mean (126 cfu/100 mL) and orange shaded values

exceeded the maximum STV (410 cfu/100 mL) recreation use criteria........ccccvveeeennnen... 6
Level IV subregions of the 2019 Upper Des Plaines River watershed study area and
their key attributes (from Woods et al. 1995)......ccccuiiiiiiiiiieicee e 8

Major wastewater treatment facilities that discharge to the 2019 Upper Des Plaines
River northern tributaries (NSWRD — North Shore Water Reclamation District; WWTP -
Wastewater Treatment Plant). Treatment levels and nutrient information from U.S.
EPA Discharge Monitoring Report (DMR) Pollutant Loading Tool and DRWW.
(https://cfpub.epa.gov/dmr/facility_detail.cfm)......cccoueveeeiiiiiiiiiiiecee e, 9
Locations of sampling sites in the Year 3 Des Plaines River study area in 2019 showing
the site ID stream name, location, river mile, and what sampling was performed at
each (F —fish; MH — multihabitat macroinvertebrate; QHEI — Qualitative Habitat
Evaluation Index; Datasonde; Benthic Chlorophyll a, and water chemistry in
accordance with the Tier 1-4 designation). The four bundles of sites by subwatershed
and tributary association are shaded yellow for Mill Creek, salmon for North Mill
Creek, blue for East Des Plaines River direct tributaries, and orange for Bulls Creek-
Bulls Brook and West Des Plaines River direct tributaries. ........ccccceeecveeeeiiiire i 13

Table 6. Summary of the number of water chemistry parameters and samples collected by

parameter category for water column (left) and surficial sediment (right). ................. 16

Table 7. Biological effect thresholds derived from Northeast lllinois streams and rivers for 31

water column parameters as part of the NE lllinois IPS development and used to
assess results from the Year 3 Upper Des Plaines River study area. The most limiting of
the fish or macroinvertebrate assemblages for each parameter are indicated along
with thresholds for excellent, good, fair, poor, and very poor biological condition and
reference site values (median and 2 times the interquartile range).......cccceevvvveveeeeennns 21

Table 8. Biological effect thresholds derived from Northeast Illinois streams and rivers for 30

sediment chemical parameters as part of the NE Illinois IPS development and used to
assess results from the Year 2 Des Plaines River study area. The most limiting of the
fish or macroinvertebrate assemblages for each parameter are indicated along with
thresholds for excellent, good, fair, poor, and very poor biological condition............. 22

iv|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

Table 9. Biological effect thresholds derived from Northeast lllinois streams and rivers for 25
habitat and land use parameters as part of the NE lllinois IPS development and used to
assess results from the Year 2 Des Plaines River study area. The most limiting of the
fish or macroinvertebrate assemblages for each parameter are indicated along with
thresholds for excellent, good, fair, poor, and very poor biological condition............. 23

Table 10. Median (mean for ammonia-N) organic and nutrient related parameter
concentrations (mg/L) and chlorophyll a values based on grab samples collected at 30
locations in the Year 3 2019 Upper Des Plaines River subwatershed study area.
Shading is based on threshold exceedances listed at the bottom of the table. ........... 33

Table 11. Results of applying an interim modified Stream Nutrient Assessment Procedure to 14
sites in the 2019 Year 3 Upper Des Plaines watersheds study area. Descriptions of how
each result reflects the degree of nutrient enrichment effects and results in an
assignment of enrichment status are at the bottom of the matrix along with the
source of the narrative thresholds for each parameter. Biological sampling sites that
lacked sufficient D.O., chemical, and chlorophyll a data are included for comparison of
the biologic, habitat, and water quality results........ccccccceieiiiireeieie e, 40

Table 12. Median conventional and urban related parameter concentrations (mg/L) based on
grab samples collected at 30 locations in the Year 3 2019 Upper Des Plaines River
subwatershed study area. Shading is based on threshold exceedances listed at the
DOttomM Of the table...eeeeiee e e e 43

Table 13. Heavy metal concentrations (mg/kg) in sediment at 22 sites in the 2019 Year 3 Upper
Des Plaines River subwatersheds. Highlighted cells indicate an exceedance of one or
more of the effect thresholds listed at the bottom. .........ccccoeeiiiiiieiiii e, 50

Table 14. Polycyclic aromatic hydrocarbon (PAH) concentrations (ug/kg) in sediment at 22 sites
in the 2019 Year 3 Upper Des Plaines River subwatersheds. Highlighted cells indicate
an exceedance of one or more of the effect thresholds listed at the bottom.............. 52

Table 15. QHEI matrix of good () and high influence (®) and moderate influence (®) modified
habitat attributes for 29 sites in the Year 3 DRWW study area during 2019. QHEI scores
are shaded in accordance with IPS derived narrative ratings. Color coding and IPS
thresholds are listed at the bottom of the table. ............ccouueeeiieiveiciineenieeiieieiiiveeeeeeenn 54

Table 16. Top ten fish species ranked by numbers and biomass in each of the four
subwatershed bundles in the 2019 Year 3 Upper Des Plaines River subwatershed study
] =T [P PPPTR TR 58

Table 17. Top forty macroinvertebrate taxa ranked by numbers in each of the four
subwatershed bundles in the 2019 Year 3 Upper Des Plaines River subwatershed study
=T 1SR 61

Table 18. Selected fish and macroinvertebrate assemblage attributes for sites sampled in the
2019 Year 3 study area. Biological index scores and metrics are shaded by level of use
support: Exceptional — blue; Good (fully supporting) - green; Fair (non-support) -
yellow; Poor (non-support) — orange; Very Poor (non-support) - red; metrics used as

v|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

signatures of toxic or organic enrichment impacts are based on Yoder and DeShon
700 OSSPSR 63
Table 19. Key chemical, physical, and biological response indicators of impairment observed at
each site in the 2019 Upper Des Plaines subwatersheds study area. The causes
associated with biological impairments are drawn from analyses of habitat, nutrient
effects, chemical IPS and other threshold exceedances, sediment chemical IPS
exceedances, and biological response signatures. Causes of impairment are classified
as fair, poor, or very poor in accordance with the severity of exceedance of
corresponding thresholds. See footnotes for table references and biological, physical,
and chemical threshold INtervals............ooooiiee e 66
Table 20. Summary of causal agents and categories identified from the synthesis of key
chemical, physical, and biological response indicators of impairment observed at each
site in the 2019 Upper Des Plaines subwatersheds study area. Total and weighted
observations by very poor, poor, and fair exceedances are tallied for each causal agent
and category to provide a relative accounting for the Year 3 study area..................... 68

vi|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

List of Figures

Figure 1. Categorical causes associated with aquatic life impairments in the 2019 Upper Des
Plaines subwatersheds survey area in 2019 based on the number of observations
weighted based on the narrative rating of threshold exceedances (very poor =5, poor =
I 10T I £ 1Tt 1) R RO PURRRPPPPUPRRNt 3

Figure 2. The degree of urbanization in the 2019 Year 3 study area as reflected by the edge of
pavement coverage for Lake Co. The 2019 sampling locations are included along with
the four subwatershed bundles and the two major WWTPs. ......cccovviieeiviiieeeiniieee e 11

Figure 3. The hierarchy of administrative and environmental indicators which can be used to
support monitoring and assessment, reporting, and an evaluation of the effectiveness of
pollution controls on a receiving stream. This is patterned after a model developed by
U.S. EPA (1995a,b) and enhanced by Karr and Yoder (2004). .......cccoeeeeiieeeeccveeeeecieeeens 24

Figure 4. Daily flow measured at the USGS gage on Mill Creek (USGS 05527950) at Old Mill
Creek, IL during the calendar year of 2019. The horizontal lines are the 75th percentile,
50th percentile and the seven-day, ten year (Qz,10) critical low flows.........cccccecienenee. 27

Figure 5. Proportions of effluent flow (MGD) and pollutant loadings (lbs./day) discharged by the
two major WWTPs in the 2019 study area. Proportions and loadings are based on the
annual averages of each parameter. Discharges are listed in order from upstream to
downstream in the inset table (DIOW). ..ccocurreeeeiiiiie e 29

Figure 6. Dissolved oxygen (D.0.) concentrations (mg/L) measured continuously by Datasondes
deployed for 3-4 day periods during August 12-15, 2019, August 20-24, 2019, and
August 21-25, 2019 at 14 locations in the Year 3 Upper Des Plaines study area. Box-and-
whisker plots show the minimum, maximum, 25th and 75th percentiles, median, and
outlier (>2 interquartile ranges from the median) values. The lllinois EPA August-
February minimum (3.5 mg/L) and the 30-day average D.O. criteria are shown by solid
0o e 1 aT=Te [ 1T 1= PSR 31

Figure 7. Concentrations of ammonia-N by subwatershed and stream in the Year 3 2019 study
area. Mean values are shown by individual site by drainage area (upper panel) in 2016
and 2019 and in tributary subwatershed bundles as box-and-whisker plots (lower panel).
Dashed and solid lines represent effect thresholds from the NE lllinois IPS (Table 7). ... 32

Figure 8. Concentrations of nitrate-N by subwatershed and stream in the Year 3 2019 study
area. Median values are shown by individual site by drainage area (upper panel) in 2016
and 2019 and in tributary subwatershed bundles as box-and-whisker plots (lower panel).
Dashed and solid lines represent effect thresholds from the NE lllinois IPS (Table 7). ... 35

Figure 9. Concentrations of total Kjeldahl nitrogen (TKN) by subwatershed and stream in the
Year 3 2019 study area. Median values are shown by individual site by drainage area
(upper panel) in 2016 and 2019 and in tributary subwatershed bundles as box-and-
whisker plots (lower panel). Dashed and solid lines represent effect thresholds from the
NE HHNOIS IPS (TABIE 7). eveeieiieeiiieeiee ettt eeeetbrr e e e e e e e s eababaeeeeeeeeennanraenes 36

vii|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

Figure 10. Concentrations of total phosphorus (P) by subwatershed and stream in the Year 3
2019 study area. Median values are shown by individual site by drainage area (upper
panel) in 2016 and 2019 and in tributary subwatershed bundles as box-and-whisker
plots (lower panel). Dashed and solid lines represent effect thresholds from the NE
INOIS IPS (TABIE 7). oottt e et e e et e e e e e e e e e eenbaee e e nns 37

Figure 11. Temperature (°C) measured continuously by Datasondes deployed for 3-4 day
periods during August 12-15, 2019, August 20-24, 2019, and August 21-25, 2019 at 14
locations in the Year 3 Upper Des Plaines study area. Box-and-whisker plots show the
minimum, maximum, 25th and 75th percentiles, median, and outlier (>2 interquartile
ranges from the median) values. The Illinois EPA May-November maximum temperature
criterion (32.2°C) is shown by a solid line. Maximum (29.4°C) and average (27.8°C) Ohio
River Basin criteria for streams are shown by solid and dashed lines (from the Ohio
WQLS). et eee et e et eeee e e e e e e e et s e e e et sseses e e s ee st eees e e e ee e en e s eeee e ee e e e renne 44

Figure 12. Specific conductance (uS/cm) measured continuously by Datasondes deployed for 3-
4 day periods during August 12-15, 2019, August 20-24, 2019, and August 21-25, 2019 at
14 locations in the Year 3 Upper Des Plaines study area. Box-and-whisker plots show the
minimum, maximum, 25th and 75th percentiles, median, and outlier (>2 interquartile
ranges from the median) values. The NE Illinois IPS thresholds are shown by solid and
(o T g L=To I [T =S UPPRPPR 45

Figure 13. Specific conductance (uS/cm) values by subwatershed and stream in the Year 3 2019
study area. Single grab sample values are shown by individual site by drainage area
(upper panel) in 2016 and 2019 and in tributary subwatershed bundles as box-and-
whisker plots (lower panel). Dashed and solid lines represent effect thresholds from the
NE HIINOIS IPS (TABIE 7). ettt et e et e e e e e e e e e e e e e nnaeeeennnens 47

Figure 14. Concentrations of chloride (mg/L) by subwatershed and stream in the Year 3 2019
study area. Median values are shown by individual site by drainage area (upper panel) in
2016 and 2019 and in tributary subwatershed bundles as box-and-whisker plots (lower
panel). Dashed and solid lines represent effect thresholds from the NE lllinois IPS (Table
) ettt ettt et et e ettt e e ettt et et et e et e et et et et e et et et et e e et e et ereeaeeenans 48

Figure 15. lllinois fish IBI scores by subwatershed and stream in the Year 3 2019 study area.
Mean values are shown by individual site by drainage area (upper panel) in 2016 and
2019 and in tributary subwatershed bundles as box-and-whisker plots (lower panel).
Dashed and solid lines represent full support, non-support fair, and non-support poor.59

Figure 16. lllinois macroinvertebrate 1Bl scores by subwatershed and stream in the Year 3 2019
study area. Values are shown by individual site by drainage area (upper panel) in 2016
and 2019 and in tributary subwatershed bundles as box-and-whisker plots (lower panel).
Dashed and solid lines represent full support, non-support fair, and non-support poor.62

viii|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

ACKNOWLEDGEMENTS

Chris O. Yoder, MBI, served as the report editor and project manager. Technical contributions
to the report and the analyses were made by Edward T. Rankin, Matthew A. Sarver, Vickie L.
Gordon, Martin J. Knapp, and Blair A. Prusha, all of MBI. Database management and data
analysis was provided by Edward T. Rankin and Vickie L. Gordon. Field crew leaders were Blair
A. Prusha (macroinvertebrate assemblage), Matthew A. Sarver (fish assemblage and habitat),
and Vickie L. Gordon (Datasonde and Benthic Chlorophyll a). Field sampling assistance was
provided by Alex Roller-Knapp, Zachary Alley, and Justin England. Logistical and administrative
support at MBI was provided by Allison Boehler and Emily Frechette. Chemical analysis was
provided by Suburban Labs for samples collected by DRWW and by the University of
Washington for benthic chlorophyll a collected by MBI. Overall DRWW project management
was directed by Joe Robinson, DRWW Monitoring Committee Chair, Jacob Jozefowski, and
Ashley Strelcheck, Lake Co. Stormwater Management Commission (SMC). We also recognize
DRWW for assistance provided with the locations of and access to sampling sites.

ix|Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

FOREWORD

What is a Biological and Water Quality Survey?

A biological and water quality survey, or “bioassessment”, is an interdisciplinary monitoring
effort coordinated on a waterbody specific or watershed scale. This may involve a relatively
simple setting focusing on one or two small streams, one or two principal stressors, and a
handful of sampling sites or a much more complex effort including entire watersheds, multiple
and overlapping stressors, and tens of sites. The 2019 Year 2 subwatershed monitoring rotation
included 30 sites on Mill Creek, North Mill Creek, Hastings Creek, Bull’s Creek and other
tributaries to the Des Plaines River all within Lake County. All of these sites were previously
sampled in 2016 biological assemblages and habitat. The principal focus of the 2019
bioassessment is on the status of the lllinois General Use for aquatic life and recreation.

Scope of the Year 3 Biological and Water Quality Assessment

The Midwest Biodiversity Institute (MBI) was contracted by the Des Plaines Watershed
Workgroup (DRWW) to develop a biological and water quality monitoring and assessment plan
for Upper Des Plaines River watershed within Lake County, IL. The plan was incorporated into a
Quality Assurance Project Plan (QAPP; DRWW 2016) that was submitted to and approved by
[llinois EPA. The spatial sampling design consisted of an intensive pollution survey and
geometric allocation of sites. This design was employed to fulfill multiple purposes and goals in
addition to the determination of the existing status of the biological assemblages and their
relationship to chemical, physical, and biological stressors. Targeted sites were positioned
upstream and downstream from major discharges, other sources of potential pollution releases
and contamination, and major tributaries to provide a “pollution profile” of the major
mainstem streams and rivers. Sampling locations in the smaller tributaries were allocated by a
geometric progression of drainage area to a “resolution” of 0.5-1.0 square miles. The major
program objectives include:

1. Determine the aquatic life status of each sampling location in quantitative terms, i.e.,
not only if a waterbody is impaired, but the spatial extent and severity of the

impairment and the respective departures from established criteria;

2. Determine the proximate stressors that correspond to observed impairments for the
purpose of targeting appropriate management actions to those stressors; and,

3. Screen for any potential issues with use attainability.
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To meet these objectives data was collected with methods that provide high quality results and
in conformance with the practices of lllinois EPA (lllinois EPA 2010a,b; 2011a-g; 2014a,b) and
Illinois DNR (2010a,b) and under a project QAPP approved by lllinois EPA (DRWW 2016).
Previous biological assessments of the Upper Des Plaines River basin streams and rivers include
major surveys by lllinois EPA (lllinois EPA 1988,), lllinois DNR (IDNR; Pescitelli and Widloe 2018;
Pescitelli 2016; Pescitelli and Rung 2010a,b; Day 1991; Heidinger 1989; Bertrand 1984; Langbein
and Wright 1976; Muench 1968), lllinois Natural History Survey (Bilger et al. 2016; Sherwood et
al. 2016), U.S. Geological Survey (Steffeck and Streigl 1989), Shedd Aquarium (Bland and Willink
2015), and others (Slawski et al. 2008). Some of these surveys included the entirety of the Des
Plaines River and others focused on the Upper Des Plaines River defined as the mainstem and
tributaries upstream from the confluence with Salt Creek. Smaller surveys of specific tributaries
in Lake Co. have also been conducted, but none were of sufficient scope or coverage to
meaningfully compare to the baseline watershed biological assessment conducted in 2016 (MBI
2017), the Year 1 subwatershed bioassessment of the Indian, Aptakisic, Buffalo Creek
subwatersheds (MBI 2018), or the Year 3 subwatershed bioassessment of the Mill Creek, Bull
Creek, or Upper Des Plaines Tributary subwatersheds. The recent basin-wide fish surveys by
IDNR included three (3) sites in the Year 3 subwatersheds, two in Mill Creek and a single site in
Bull Creek. Other fish surveys included locations sampled in the Bull Creek and Bull’s Brook
subwatersheds by Integrated Lakes Management (2003) that supported the reintroduction of
state listed fish species to selected lakes and streams. The initial stocking in Sanctuary Pond at
Prairie Crossing for five state listed fish species including Blackchin Shiner (Notropis heterodon),
Blacknose Shiner (Notropis heterolepis), Banded Killifish (Fundulus diaphanus), lowa Darter
(Etheostoma exile), and Pugnose Shiner (Notropis anogenus) was accomplished in the mid-
1990s (Lake Co. SMC 2008).

The 2019 Year 3 assessment is the second DRWW effort to utilize the analyses and outputs of
the Northeastern lllinois Integrated Prioritization System (NE lllinois IPS; MBI 2020a), the first
being the 2018 Year 2 bioassessment of the mainstem (MBI 2020b). Specifically biological effect
thresholds for five narrative condition categories (i.e., excellent, good, fair, poor, and very poor)
were developed for 87 chemical water quality, sediment chemistry, and habitat attributes.
These provide biological effect thresholds that are more regionally relevant than what has been
used in the watershed bioassessments prior to 2018. For nutrients, this includes not only more
refined thresholds for nutrient parameters, but also a nutrient index that synthesizes IPS
variables into a more tractable scale of overall nutrient effects, and a modified Stream Nutrient
Assessment Procedure (SNAP) that utilizes a combined approach to assessing the severity of
nutrient enrichment. The IPS also provides a Restorability factor for impaired sites, reaches, and
watersheds (HUC12 scale) and a Threat/Susceptibility factor for fully supporting or attaining
sites. The regional relevance of the IPS thresholds and being stratified across five narrative
condition categories provides additional clarity and certainty to the assignment of causes and
sources of impairment and threats.
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EXECUTIVE SUMMARY
Summary of Findings

Aquatic Life Condition Assessment

The primary indicators of the status of the lllinois General Use for aquatic life are the lllinois fish
and macroinvertebrate Indices of Biotic Integrity and generally following the guidance in the
2018 Integrated Report (lllinois EPA 2018) with certain exceptions. The status of aquatic life is
reported here in an attainment table (Table 1) and expressed as full, partial, or non-support and
based on the most limiting of either the fish or macroinvertebrate results. Non-support is
further subdivided into non-support fair and non-support poor; the partial support category
was added to clarify instances where only one of the two assemblages attains the General Use
support fish or macroinvertebrate threshold. Of the 30 sites assessed for the General Use in the
Upper Des Plaines subwatersheds for aquatic life one (1) was in full support (based on a single
assemblage), three (3) in partial support, three (3) in non-support fair, and the remainder (23)
in non-support poor. As in other NE lllinois watersheds the fish assemblage was the most
limiting factor in the non-support and partial support determinations in failing to meet the
[llinois EPA General Use threshold for the fIBI in the Upper Des Plaines River tributaries in 2016
(MBI 2017), 2017 (MBI 2018), and most recently the 2019 Year 3 subwatersheds assessment.

Recently derived IPS thresholds for water and sediment chemistry and physical habitat
attributes (MBI 2020a) were available to better assess causes of impairment and their
comparative severity. The approach for deriving these thresholds included a more refined
stratification of biological effect threshold values for parameters that showed valid
relationships with biological responses based on species and taxa level analyses and then
correlated with the corresponding fish and macroinvertebrate 1Bl attainment thresholds and
narrative ratings (MBI 2020a). This produced thresholds across four or five narrative categories
of quality (excellent, good, fair, poor, and very poor). This replaces the formerly used binary
(i.e., “pass/fail”) approach to evaluating exceedances of chemical and physical effect thresholds
and criteria providing for a graded approach to the assignment of causes and sources of Illinois
General Use biological impairments. The new IPS framework also offers the semblance of a
tiered aquatic life use (TALU) stratification of goals and thresholds that has been incorporated
into all IPS outputs to support local restoration and protection efforts by the respective
watershed groups and stakeholders.

Causes and Sources of Non-attainment

A total of 16 causes associated with varying degrees of impairment of the General Use for
aquatic life were determined by relating threshold exceedances of the various physical and
chemical parameters measured alongside the biological assemblages in a synthesis analysis.
These were then tallied and grouped into five (5) categories and weighted in accordance with
the exceedance eclipsing a fair, poor, or very poor threshold. Most of the thresholds are from
the NE lllinois IPS (MBI 2020a), but other sources were used for parameters and indicators not
directly included or yet derived in the IPS. The weighting was done as follows — 5 times for very
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poor, 3 times for poor, and none for fair parameter exceedances and other indicator values.
This amplifies the very poor threshold exceedances as being more likely to exert a true causal
influence as opposed to simply being associated with an impairment on a spatial basis. Nutrient
and organic enrichment indicators included TKN, ammonia-N, and organic enrichment
responses in the biota comprised 35.2% of the weighted causes (Figure 1). Habitat related
causes followed closely comprising 32.4% of the causes. These were followed by urban related
(12.8%), D.O. related (11.5%), and toxics and toxicity (8.2%).

Synthesis of Results

The baseline biological condition of the Year 3 Upper Des Plaines subwatersheds has been
shaped by the naturally low gradient and wetland origins of the region. The current condition of
the biological assemblages reflects historical changes that have significantly altered these
natural features, mostly
through hydrological and
physical alterations related to
agricultural, suburban, and
urban development
throughout the study area.
Both the direct and indirect
influences of the altered
hydrology and habitat were
evident in the chemical,

Major Causes (Weighted %) Associated with Aquatic Life
Impairments: Year 3 DRWW 2019

[] Habitat Related
L] Nutrients_Enrichment

D.O.Related . .
L habitat, and bioassessment
[ urban Related
results. The legacy of
. Toxics

hydrological and habitat
alterations where they are
most evident have resulted in
sluggish flows, excessive
siltation, embedded

substrates, sparse instream
Figure 1. Categorical causes associated with aquatic life cover, sediments high in

impairments in the 2019 Upper Des Plaines subwatersheds organic matter, and indicators

survey area in 2019 based on the number of observations — of agricultural and urban

weighted based on the narrative rating of threshold runoff that are further

exceedances (very poor = 5, poor = 3, and fair = 1). exacerbated by the altered

flows and habitat. TKN values

were very poor and poor at numerous sites and indication of excessive runoff and instream
algal production. Runoff containing sediments that are high in organic matter also combined
with sluggish flows and stream channel alterations to exacerbate low D.O. concentrations and
high to wide diel D.O. swings in several streams. Another indicator of excessive organic
enrichment were the consistently high E. coli maximum values at the 2420 cfu/100 mL upper
limit of the analytical method at all sites in North Mill Creek, Hastings Creek, Newport Drainage
Ditch, Slocum Creek, Unnamed Tributary to Greenleaf Creek, West Fork Belvidere Rd. Tributary,
and West Branch of Bull Creek. At sites with more “normal” mean E. coli values this is an

Weighted Percent
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indication of periodic spates from periods of runoff. However, some sites had elevated means
indicating a more routine bacterial contamination. A higher upper limit for the analytical
method could possibly better separate sites with sewage contamination versus general
nonpoint source runoff. The introduction of wastewater from the Lindenhurst WWTP into
Hastings Creek did not add appreciably to the existing upstream delivery of nutrients, oxygen
demanding wastes, and ammonia-N. The LCDPW Mill Creek WWTP discharges to Mill Creek
only one mile from the Des Plaines mainstem thus only its immediate and seemingly negligible
impact could be assessed. Only four (4) sites had QHEI scores that were considered good with
the majority of sites scoring in the fair range. Where habitat alteration was a factor it was
severe with two (2) sites exhibiting extremely high poor to modified attribute ratios. Together
these have resulted in essentially complete non-attainment of the General Use for aquatic life
throughout the study area. However, the severity of the non-attainment varies at the
subwatershed, reach, and site scales.

Restorability, Susceptibility, and Threat Factors

The NE lllinois IPS was developed to provide an organized and robust framework for
determining restoration and protection priorities and options for both impaired and attaining
watersheds, reaches, and sites (MBI 2020a). A Restorability factor is derived for impaired sites
and Susceptibility and Threat factors are derived for attaining sites. These factors are provided
in the synthesis (Table 19) and aquatic life use attainment (Table 1) tables. Five narrative ranges
of Restorability from very high to very low have been established on an interim basis — these
are subject to revision as these factors are applied in NE lllinois watersheds by the watershed
groups. Narrative ranges for Susceptibility and Threat from very low to very high run in the
reverse of the Restorability narratives.

In the 2019 Upper Des Plaines subwatersheds only one site was in full attainment and this
being based on a single assemblage. This site had a moderate susceptibility and a very low
threat ranking. The balance of the 30 sites were all impaired and thus were assigned
Restorability scores. Two (2) sites, the Unnamed Tributary to the Des Plaines River at RM 89.5
and the downstream site on Bulls Brook had Very High Restorability scores. This means that few
precluding factors that might otherwise deter recovery following a restoration project exist.
The majority of the remaining sites (18) had High Restorability scores and the remaining 10
sites had Moderate scores. No sites had Low or Very Low scores. Based on the Very High and
High scores much of the watershed has good potential to respond positively to restoration.
However, restoration projects will need to focus on the limiting factors for each site, reach, and
watershed that are available in the IPS databases and dashboard.

Recreational Use Assessment

Levels of fecal bacteria in the form of Escherichia coli (E. coli) as colony forming units (cfu)/100
mL were used to assess the status of recreation in and on the water. The lllinois EPA General
Use criteria are expressed as counts of fecal coliform bacteria, which were not measured, so
the U.S. EPA national criteria for E. coli were used their place. The U.S. EPA E. coli criteria are
expressed in terms of a 90- day geometric mean and a statistical threshold value (STV) which is
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the 90th percentile of the data distribution that is not be exceeded by more than 10 percent of
the samples. The U.S. EPA recommended 90-day geometric mean criteria value is 126 cfu/100
ml and the STV criteria value is 410 cfu/100 ml (U.S. EPA 2012). There were insufficient samples
collected at each site to calculate a true geometric mean so the mean of the samples collected
May-October was used as a surrogate.

E. coli samples collected during the summer months of 2019 were used to assess recreational
status (Table 2). Of the 30 sites sampled, 28 had exceedances of the U.S. EPA maximum STV
criterion and 27 exceeded the geometric mean criterion. Only two (2) sites in Bull Creek (14-2,
14-5) had geometric means and maximum STVs below the U.S. EPA E. coli recreational use
criteria. Of the highest geometric mean values, 10 exceeded the maximum STV reflecting
sustained elevated values. This contrasted with the majority of sites that had minimum values
below the geometric mean criterion, but with higher mean and/or maximum values that
indicate episodic exceedances related to runoff events in all likelihood. The highest maximum
STV levels were observed at all of the North Mill Creek subwatershed sites, Newport Drainage
Ditch (12-1 and 12-2), Slocum Creek (13-11), West Fork Belvidere Rd. Tributary (13-11), West
Branch Bull Creek (14-3 and 14-4) and the Unnamed Tributary to Greenleaf Creek (13-13). The
unnamed tributary to Greenleaf Creek also had the highest minimum and geometric mean
values, the latter which was nearly 10 times higher than the U.S. EPA recommended level. A
total of 16 sites had the maximum analytical value of 2420 cfu/100 mL reported. The maximum
reported analytical value of 2420 cfu/100 mL in 2019 was a limitation in that much higher
actual values were likely and would have added to the diagnosis of the E. coli exceedances. For
example, raw and poorly treated sewage frequently result in values in the 10,000 or even
100,000 cfu/100 mL ranges. Future surveys should be provided with better resolution by
reporting the true maximum values. The non-exceedances in Bull Creek are possibly due to sites
14-2 and 14-5 being located in and downstream from a series of lakes and wetlands that could
have diluted the E. coli concentrations that were markedly higher elsewhere in the 2019 study
area. Only one other site in Mill Creek (11-4) met the geometric mean criterion. Other
subwatersheds including Mill Creek, North Mill Creek, Newport Drainage Ditch and Slocum
Creek receive runoff from agricultural and suburban areas. The 2019 values represent
substantial increases from the 2016 baseline survey the latter of which was conducted under
lower flows resulting in reduced runoff events. During the 2019 sampling 14 sites were
observed to reach the maximum analytical value of 2420 cfu/100 mL, while the highest value in
2016 was 1100 cfu/100 mL. These increased levels could be attributed to the increase in runoff
events that occurred during the 2019 sampling season.
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Table 2. E. coli values (cfu/100 mL) for samples collected in the Year 3 Upper Des Plaines
River study area during May-October 2019. Yellow shaded values exceed the
recommended U.S. EPA (2012) 90-day geometric mean (126 cfu/100 mL) and orange
shaded values exceeded the maximum STV (410 cfu/100 mL) recreation use criteria.

Drainage
River Area
Site ID Mile (sq. mi.) Samples Minimum Mean Maximum
Mill Creek
11-6 17.20 4.5 4 42 264
11-5 13.80 10.4 4 108
11-4 10.10 18.3 4 13
11-3 7.20 21.4 5 88
11-2 1.71 62.3 4 201
11-1 0.70 63.8 4 119
North Mill Creek (95-996)
10-7 11.30 19.2 4 70 261
10-3 10.20 20.9 4 96 338
10-2 8.10 29.6 4 128 365
10-1 1.10 32.0 3 98 286
Hastings Creek
10-5 3.12 3.9 4 27 149
10-4 1.68 5.6 4 67 355
Unnamed Tributary to North Mill Creek @RM 0.75
10-6 0.04 1.0 4 | 24 |
Newport Drainage Ditch
12-2 3.03 2.8 4 186
12-1 0.70 7.4 4 219
Suburban Country Club Tributary to Des Plaines River @RM 98.4
1310 | 200 | 40 | 4 | 148
Slocum Creek
1311 | 136 | 24 | 4 | 20 | 305
Unnamed Tributary to Greenleaf Creek @RM 0.64
13-13 | 040 | 1.1 | 4
Unnamed Tributary to Des Plaines River @RM 89.5
1317 | 013 | 09 | 4 | 285
Stoneroller Creek
139 | o042 | 41 | 5 | 99
West Fork Belvidere Rd. Tributary @Des Plaines River RM 94.0
13-14 0.21 2.3 4 35 369
13-8 0.15 3.8 5 4 218
Bull's Brook
13-15 1.95 1.9 4 104 252
13-7 0.25 2.7 6 5 157
Bull Creek
14-6 5.95 2.4 6 51 372
14-5 4.70 1.3 5 13 41
14-2 1.00 8.4 5 75 117 194
14-1 0.50 11.7 6 81 290
West Branch Bull Creek
14-4 2.54 5.1 5 114
14-3 1.60 7.1 4 228
exceeds U.S. EPA 126 cfu/100 mL geometric mean criterion

_exceeds U.S. EPA 416 cfu/100 mL statisitcal threshold value (STV) criterion
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Biological and Water Quality Assessment of the Upper Des Plaines River Tributaries: Year 3
Rotation 2019

Study Area Description

Lake County is comprised of 53 individual communities and 18 townships with a total area of
1368 square miles of which a significant fraction are waterbodies comprised of lakes, wetlands,
rivers, and streams in the Upper Des Plaines River basin. According to the 2018 American
Community Survey estimate there are 700,832 residence in Lake County and 263,360 housing
units, making it the third most populated county in lllinois (USCB, 2020). The 2019 study area
covers roughly 135 square miles of the Upper Des Plaines River watershed including Mill Creek,
Bull Creek, and seven direct tributaries to the Des Plaines River. North Mill Creek originates in
Wisconsin near Bristol and flows 17 miles to its confluence with Mill Creek near Lindenhurst, IL.
Mill Creek originates near the Village of Grayslake, IL, and flowing 18.5 miles to its confluence
with the Des Plaines River near Wadsworth, IL. Mill Creek tributaries as well tributaries to the
Des Plaines River throughout northern Lake County offer a mix of agricultural and urban land
uses.

General Landscape Setting

The 2019 study area lies mostly within the Kettle Moraine subregion of the Southeastern
Wisconsin Till Plains Level 11l ecoregion with the Newport Drainage Ditch and Suburban Country
Club Tributary located in the Chiwaukee Prairie subregion of the Central Corn Belt Plains
ecoregion (Table 3; Woods et al. 1995). The Kettle Moraine subregion is characterized by
poorly drained, hilly to hummocky morainal areas that include conspicuous glacial landforms,
numerous lakes, and wetlands including bogs, fens, and marshes. Drainage networks are less
integrated and more poorly developed than on the older till and outwash plains of the adjacent
Rock River Drift Plain subregion. Lakes are typically larger and more concentrated than to the
south in the Valparaiso Morainal Complex subregion and much more common than in other
neighboring subecoregions. Soils are largely derived from thick late-Wisconsinan glacial drift
and thin loess deposits where they occur. Alfisols are common, but Mollisols and Histosols are
also present. Overall, organic soils are more extensive than elsewhere in lllinois, and Mollisols
are less common than in subregions to the west. In the early 1800s moraines were covered by
savanna, prairie, and forest (oak-hickory) with depressions containing wetlands. Landscape
alterations in the early 1900s reduced the tracts of forest and nonforested wetlands replacing
them with agricultural, urban, and suburban development. However, wooded areas, lakes, and
wetlands are still common especially in Lake County forest preserves.

The Chiwaukee Prairie subregion of the Central Corn Belt Plains ecoregion is characterized by
alluvium, outwash deposits, glacial tills, Silurian limestone, thin loess, beach deposits, dolomite
and some shale. Alfisols are the primary soil type and are poorly drained. Prior to European
settlement this subregion was dominated by tall-grass prairies, scrub oak forests, sand prairies,
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sand savannas, fens and marshes (Woods et al. 1995). Today, cropland, urban, and industrial

development have replaced much of the prairie and forested land uses. Forested and wetland
areas remain common, especially in county owned forest preserves. Land uses are varied and
include agriculture and urban and suburban development.

Table 3. Level IV subregions of the 2019 Upper Des Plaines River watershed study area and their
key attributes (from Woods et al. 1995).

Potential
Level IV Physiograph Geolo Soils Natural Land Use/Land
Subregion yslography &y . Cover
Vegetation
Oak-hickory
. Wisconsinan- forest, oak
Glaciated, hummocky -
. . age glacial till, . savanna, &
to hilly area with Mostly Alfisols Forest,
. outwash bluestem
steeply sloping (Hapludalfs, . pastureland,
. gravels, and . prairie occur on
Kettle moraines, outwash . Epiaqualfs); . & wetland.
. . thin loess . moraines. .
Moraine | plains, closed N et also, Mollisols Home sites
. (<20”). Silurian : Wetlands (bogs,
(53b) depressions, mounds, . (Argiudolls, common on
& Ordovician fens, seeps, .
level areas, and many o Endoaquolls), moraines and
dolomite, lime- . sedge
wetlands and natural Histosols. lakes.
stone, and shale meadows,
lakes.
bedrock. marshes) were
common.
Quaternary Bluestem
. . nearshore lake rairie and oak
Lake and till plains . P
. deposits, beach savanna. Tall- Cropland, urban
. with beaches, well . . . . . .
Chiwaukee deposits, glacial | Alfisols grass prairies, and industrial
.. developed sand . .
Prairie till, thin loess, (Hapludalfs, scrub oak development.
dunes, low beach .
(54e) . alluvium, Endoaqualfs) forests, sand Some forested
ridges, swales and L
outwash prairies, sand areas.
bluffs .
deposits, and savannas, fens
colluvium. and marshes.

Major Point Sources

Point sources of pollution were originally inventoried as part of the 2016 Upper Des Plaines
Bioassessment (MBI 2017) to understand the extent of their potential impact and for the
intensive pollution survey monitoring design. There are two wastewater treatment plants
(WWTP) in the 2019 study area. The Mill Creek WWTP discharges to the lower reach of Mill
Creek at RM 1.0 and is capable of discharging 2.1 million gallons per day (MGD) of treated
wastewater. It is the smallest among the North Shore Sanitary District (NSWRD) facilities many
of which discharge to the Des Plaines River mainstem. It was included in the 2018 assessment
of the Upper Des Plaines River mainstem (MBI 2020b). This facility provides advanced
treatment for oxygen demanding wastes (BOD), ammonia-N, and suspended solids (TSS). Total
phosphorus and nitrogen levels are monitored by the Mill Creek WWTP. The Village of
Lindenhurst Sewage Treatment Plant (STP) is located on Hastings Creek (RM 2.8) and is capable
of discharging 5.7 MGD of treated wastewater. This facility has advanced treatment for BOD,
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TSS, ammonia-N, and total phosphorus (TP). Nitrate-N, dissolved phosphorus, and total
nitrogen are monitored.

Table 4. Major wastewater treatment facilities that discharge to the 2019 Upper Des Plaines
River northern tributaries (NSWRD — North Shore Water Reclamation District; WWTP -
Wastewater Treatment Plant). Treatment levels and nutrient information from U.S. EPA
Discharge Monitoring Report (DMR) Pollutant Loading Tool and DRWW.
(https://cfpub.epa.qov/dmr/facility detail.cfm)

Receiving . Avg. Design .
Facility Water RI\{EI’ Latitude Longitude Flow Ave. Treatment Nutrient
Body Mile 2019 Flow Type? Removal
(MGD)* (MGD)?
Lake Co. Mill
DPWMill | Creek/Des | 4 /155 6 | a22500'N | 87°55a0'W | 0.9 2.1 AWT p
Creek Plaines
WWTP River
Village of . o mnt e
Lindenhurst | 12Stings 2.8 42° 26 017N | 8870156 1.28 5.7 AWT P, N
STP Creek W

NPDES Permit Special Conditions
All of the major permitted WWTPs are subject to Special Conditions related to the discharge of

nutrients, but not all have final language. The first special condition states:

“The Permittee shall, within twelve (12) months of the permit effective date, prepare and
submit to the Agency a feasibility study that identifies the method, timeframe, and costs
of reducing phosphorus levels in its discharge to a level meeting a potential future
effluent standard of 0.5 and 0.1 mg/L. The study shall evaluate the costs of the
application of these limits on a monthly, seasonal, and annual average basis.”

The second special condition states:

“The Permittee shall submit a Nutrient Implementation Plan (NIP) for Agency approval
with the NPDES renewal application. The NIP must identify phosphorus input reductions
by point source discharges, non-point source discharges and other measures necessary
to remove dissolved oxygen and offensive condition impairments in the Des Plaines River
watershed. The Permittee shall implement the recommendations of the plan that are
applicable to said Permittee per the schedule approved by the Agency. The Permittee
may work cooperatively with the Des Plaines River Watershed Workgroup (DRWW) to
prepare a single NIP that is common among DRWW permittees.”

In addition all of the WWTPs that are members of the DRWW are subject to additional special
conditions in their respective NPDES permits as follows:
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“The Permittee shall conduct monthly water quality sampling in the receiving stream
both upstream and downstream of the NPDES outfall for the following parameters:
dissolved phosphorus, total phosphorus, total organic carbon, chlorophyll a, dissolved
oxygen, total ammonia nitrogen, nitrate/nitrite, total Kjeldahl nitrogen, pH, total
suspended solids, volatile suspended solids and temperature. The results shall be
submitted to the Agency by March 31 of each year. The Permittee may work
cooperatively with the DRWW to conduct monitoring and prepare a single annual
monitoring report that is common among DRWW permittees.”

Nutrient Assessment Reduction Plan (NARP)

The State of lllinois developed the lllinois Nutrient Loss Reduction Strategy (NLRS; State of
[llinois 2018) to deal with the enrichment of lllinois surface waters by primary nutrients (N and
P). As part of the NLRS Illinois EPA developed a process termed the Nutrient Assessment
Reduction Plan (NARP) which is to be developed for major wastewater treatment facilities by
December 31, 2023. All of the major WWTPs that are members of the DRWW have initiated
planning for meeting the NARP requirements. Depending on the findings of the DRWW NARP
process additional controls on discharges of N and P could be forthcoming.

Nonpoint Sources

Nonpoint sources in the Year 3 2019 study area include urban and agricultural sources ranging
from light urban and industrial to heavy agricultural and suburban land uses. These have been
extensively classified and delineated by the Lake Co. SMC. Alteration of stream flows and
habitat related to urban and agricultural land use modifications as well as riparian
encroachment and channelization have occurred as the landscape has been modified. The 2019
study area consists of three distinct subwatersheds, Mill Creek, North Mill Creek, and Bull
Creek-Bulls Brook for which land use data is available. The remainder of the study area is
comprised of direct tributaries to the Des Plaines River mainstem for which specific land use
data was not accessed. However, these tributaries have land uses similar to the subwatersheds
with which they are bundled in Table 5 and for the portrayal of the chemical, habitat, and
biological results.

An edge of pavement coverage illustrates the extent of urbanization in the 2017 study area and
between the four subwatershed groupings (Figure 1). Urban land uses are the highest in the
southern portion and agricultural and opens space land uses highest in the northern one-half of
the Year 3 2019 study area. Land use in the Mill Creek subwatershed is a combination of rural
and suburban, with residential and open space/wetlands land uses at 21% and 37%,
respectively (Lake Co. SMC 2016). Another Agricultural land uses occupy 18% of the
subwatershed. Municipalities cover 12,840 acres, or 64% of the watershed, including the
Villages of Grayslake, Gurnee, Libertyville, Lindenhurst, Old Mill Creek, Round Lake Beach, Third
Lake, and Wadsworth. Unincorporated areas such as Grandwood Park and Wildwood cover
7,270 acres or 36% of the subwatershed. Future land use projections indicate that impervious
surfaces may increase by 2% times by 2040 covering more than 15% of the subwatershed. The
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Figure 2. The degree of urbanization in the 2019 Year 3 study area as reflected by the
edge of pavement coverage for Lake Co. The 2019 sampling locations are
included along with the four subwatershed bundles and the two major WWTPs.
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North Mill Creek/Dutch Gap Canal subwatershed encompasses approximately 23,532 acres or
37 square miles in north central Lake County and south central Kenosha County in Wisconsin
with a population of 14,860 people, which is expected to increase to more than 36,000 by 2035
(Lake Co. SMC 2011). Land uses are currently predominated by agriculture and open space at
74%, but residential, commercial, institutional, and industrial land uses are expected to increase
with the largest changes being from the conversion of agriculture and open space to residential
land uses. The Bull Creek/Bull’s Brook subwatershed encompasses approximately 14 square
miles (8,970 acres) covering portions of Grayslake, Libertyville, and Mundelein in Avon, Warren,
Fremont, and Libertyville townships, smaller areas of Gurnee and Waukegan, and interspersed
with unincorporated areas. Residential land use accounts for 22%, open space 17.8%, and
agriculture 16.0% of the subwatershed, respectively (Lake Co. SMC 2008). The population of
34,777 persons is excepted to increase to 40,172 by 2030 and also corresponding to an increase
in residential land use and a corresponding reduction in open space and agriculture land uses.

Sampling Sites Selection and Locations

The Monitoring Strategy for the Upper Des Plaines River Watershed was developed by the
Monitoring Committee of the Des Plaines River Watershed Workgroup in 2015 (DRWW 2016).
The spatial allocation of sites was established by the DRWW for water sampling in 2015 and this
was used as the core for the initial allocation of additional biological and habitat sites. Given
that there are hundreds of point sources, numerous stormwater structures, varying degrees of
urban and suburban development, legacy pollutants, and habitat and hydrologic alterations, an
intensive pollution survey design is needed to capture and characterize the numerous and
overlapping pollution gradients that result from these sources. This requires more sites than a
condition survey which relies on a comparatively greater extrapolation of data from fewer
sampled sites to many more unsampled sites and reaches. This design can result in overlooking
local impairments that can evade less spatially intensive condition assessments. The pollution
survey design is intended to make quantitative indicators and tools available to guide and
support restoration and protection efforts undertaken by DRWW, other watershed groups, and
their respective stakeholders. The data and assessments provided by these periodic watershed
assessments and by the NE lllinois Integrated Prioritization System (IPS) framework (MBI
2020a), that provides supporting analyses and information on a regional basis to support the
restoration of impaired streams and rivers and the protection of high quality watersheds.

While the initial baseline survey of the entire Upper Des Plaines River watershed in 2016
included 70 sites, a rotation through three subsets of the Upper Des Plaines River basin in Lake
Co. was initiated in 2017. The 2019 survey of 30 sites in the Mill Creek and Bull Creek
subwatersheds and several Des Plaines River tributaries comprises Year 3 of that rotation (Table
5; Figure 1). The sites were assigned to four bundles of subwatersheds and neighboring Des
Plaines River tributaries, the latter of which were grouped as east and west tributaries (Table

5). The presentation of the data and results follow this organization throughout the report.
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Spatial Survey Design

MBI developed a combined intensive pollution survey and geometric allocation of sites for the
sampling of fish, macroinvertebrates, and habitat in 2016 (MBI 2017). This consisted of deriving
progressive geometric panels of drainage area and assigning sampling sites where these
occurred throughout the Upper Des Plaines watershed. Adding targeted sites to fill gaps in the
longitudinal continuum left by the DRWW tiered design to fulfill a pollution survey design for
the mainstem and major tributaries resulted in a total of 70 sites. Each sampling site was
assigned a unique DRWW numeric site code, a river mile, and UTM coordinates by individual
river or stream.

The 2019 (Year 3) study area included 30 sites total including 13 in the Mill Creek watershed, 6
in the Bull Creek watershed, and 11 in direct tributaries to the Des Plaines River. All sites were
sampled for habitat, fish, macroinvertebrates and meter-read water quality at a minimum.
Fourteen (14) sites were sampled continuously with YSI Datasonde units with one-half deployed
for consecutive one-week low flow periods during August 2019 and with benthic chlorophyll-a
samples collected at the same sites at which the Datasondes were deployed. DRWW grab water
samples were collected during May-October 2019 in accordance with designations as Tier 1-3,
for which specific analytes varied. No water samples were collected at Tier 4 sites, only the four
(4) parameters that were measured with a water quality meter.
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METHODS

All methods followed lllinois EPA and DNR procedures, except as modified to meet the needs of
the DRWW, but with the goal of providing comparable data to evaluate aquatic life and
recreational use attainment. This includes fish, macroinvertebrates, habitat, bacteria, chemical
parameters (water and sediment), continuous data for selected parameters, and benthic
chlorophyll a. Recreational use attainment was evaluated with Escherichia coli and using the
U.S. EPA national criteria since none are available in the Illinois WQS.

Chemical/Physical Water Quality — Methods

Water Column Sampling

The specific methods of data collection followed lllinois EPA (2012a) and chemical laboratory
analyses were provided by Suburban Labs. The chemical/physical parameter categories
(demand, nutrients, metals, and organics) and the frequency of sample collection are
summarized in DRWW (2016, 2018). DRWW assigned tiers to the sampling sites as follows:

e Tier 1: One (1) site located in Mill Creek that was sampled monthly for water May
through September and November and March (seven times per year) for all demand?,
nutrient and bacteria parameters. Sediment samples analyzed for metals and organics
are collected concurrent with a bioassessment.

e Tier 2: Four (4) sites (1 Mill Creek, 1 North Mill Creek, 1 Hastings Creek, 1 Bull Creek)
were sampled monthly from May through September and in November and March
(seven times per year) for the majority of demand, nutrient, and bacteria parameters.
Sediment samples analyzed for metals and organics are collected concurrent with a
bioassessment.

e Tier 3: Eighteen (18) sites (4 Mill Creek, 1 North Mill Creek, 2 Hastings Creek, 3 Bull
Creek, 1 West Branch Bull Creek, 6 Des Plaines River Tribs.) were sampled from May
through September and in November and March (seven times per year) for the majority
of demand, nutrient, and bacteria parameters. Sediment samples analyzed for metals
and organics are collected concurrent with bioassessment.

e Tier 4: Eight (8) sites (1 North Mill Creek, 1 Bull Creek, 1 West Branch Bull Creek, 5 Des
Plaines River Tribs.) were not sampled for water chemistry. These sites were sampled
with a water quality meter during each fish sampling event.

Sediment Sampling

Surficial sediments were sampled for bulk chemical analysis at 22 mainstem locations (Tier 1- 3)
following lllinois EPA methods (Illinois EPA 2011b). Samples were collected in October 2019 and
were analyzed by Suburban Labs.

Nutrient Effect Assessment Procedure
The 2019 assessment of the effects from nutrient enrichment was modeled after the Stream
Nutrient Assessment Procedure (SNAP) developed by the Ohio EPA (2015b) and as used in the
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Year 1 and 2 DRWW assessments (MBI 2018, 2020b), it includes consideration of the width of
the diel variation in continuously measured D.O. and the biomass of chlorophyll a in benthic
algae in addition to the concentration of total phosphorus and dissolved inorganic nitrogen
(nitrates + nitrites). Other relevant parameters such as volatile suspend solids (VSS), turbidity,
and total Kjeldahl nitrogen (TKN) are included when available at the 14 Datasonde and benthic
chlorophyll a locations (Table 3). Datasondes were deployed for consecutive 3-4 day periods
during times of low stream flow and elevated summer ambient temperatures (YSI 2012, 2017).
The number of phosphorus sensitive species derived from the NE IL IPS stressor analyses and a
Nutrient Ranking Index that was also developed with IPS outputs were added to the analysis in
2019 (MBI 2020a; Appendix E). Together these results were used to determine five states of
nutrient enrichment (none, low, moderate, high, and severe).

A summary of the number of water and sediment parameters and samples collected in 2019
are found in Table 6. The parameters analyzed and frequencies of collection varied by DRWW
tier assignment as was previously described.

Table 6. Summary of the number of water chemistry parameters and samples collected by parameter
category for water column (left) and surficial sediment (right).
Parameters/Category Water Sediment
Parameters Samples Parameters Samples
All Parameters 24 3538 73 1606
E. coli 1 306 0 0
Field Parameters 4 342 0 0
Demand? 1 304 0 0
Nutrients? 6 1375 1 22
lonic Strength3 4 944 0 0
Suspended Materials* 2 186 0 0
Metals 8 81 20 440
Organic Compounds 0 0 51 1122
Other (Cyanide) 0 0 1 22
1 Includes field measured grab and continuous dissolved oxygen.
2 Includes total ammonia, total phosphorus, total nitrate, TKN, benthic chlorophyll a, sestonic chlorophyll a.
3 Includes total chloride, sodium, magnesium, and field/lab conductivity.
4 Includes total suspended solids and volatile suspended solids.

Biological Assemblage Sampling

Biological assemblages in the 2019 Year 3 study area included fish and macroinvertebrates at
30 instream locations. Biological and habitat sampling was conducted within a summer to early
fall index period of June 16-October 15 for fish and July 1-September 30 for macroinvertebrates
with exceptions noted below. All sampling occurred during periods of summer-fall base flows —
periods of higher flows and elevated runoff were avoided. High flows caused by frequent rain
events in July, August, and September prevented a second fish sampling pass at sites >20
square miles drainage area, prevented a sample from being conducted at all in Mill Creek at site
11-4, and delayed sampling of Mill Creek site 11-5 until October 18. Macroinvertebrate
sampling was likewise affected by elevated flows preventing a sample from being collected in
Mill Creek at 11-2. A habitat assessment was performed at all fish sites using the QHEI (Ohio
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EPA 2006) and a site description accompanied each of the lllinois EPA multihabitat
macroinvertebrate samples.

Fish Assemblage Methods

Fish were collected at 29 sites using wadeable electrofishing units and gear. Larger sites (>20
mi.2) were sampled with a tote barge mounted electrofishing unit while headwater sites (<20
mi.2) were sampled using a bank set long-line unit or a Wisconsin AbP-3 battery-powered
backpack electrofishing unit and only where stream width and depth were within specifications
for that unit (Ohio EPA 1989). Wadeable sites were sampled over a distance of 0.20 km and
headwater sites were sampled at a distance of 0.15 km, each in an upstream direction. Tote
barge and bank set long-line units utilized pulsed D.C. current produced by a Smith-Root 2.5
GPP pulsator powered by a 2.5 kW alternator and a 5.5 HP gasoline engine. Deference was
given to the most effective method given the prevailing site and water characteristics. The
upper boundary for using the battery-powered back pack electrofishing unit was two times the
depth and five times the width of the net ring (anode; Ohio EPA 1989). Wider and deeper sites
were sampled with the 2.5 GPP generator powered unit as a bank set longline or tote barge
arrangement. Dip nets were used to assist in the capture of stunned fish. A two or three-person
crew consisting of a fish crew leader and one or two field technicians conducted the sampling
under summer-early fall base flow conditions.

Captured fish were placed in a live well or live net for processing at the end of each site. Water
was regularly replaced and/or aerated to maintain adequate oxygen levels in the water as to
minimize mortality. Samples from each site were processed by enumerating and recording
weights by species and by life stage (young-of-the-year, juvenile, and adult) on a standard
water resistant field sheet. The incidence of external anomalies was recorded following
procedures outlined by Ohio EPA (1996, 2015a) based on refinements made by Sanders et al.
(1999). Fish were released back into the water after they were identified to species, examined
for external anomalies, and weighed either individually or in batches. Larval fish, if collected,
were not included in a sample and fish measuring less than 25 mm in length were generally
excluded as a matter of practice (excepting adults of small species). All sites were marked with
GPS coordinates (beginning, middle, and end of a sampling reach) and site data was recorded
on the QHEI field form.

While the majority of captured fish were identified to species in the field, any uncertainty about
a field identification required vouchering for laboratory identification. Voucher specimens were
preserved in borax buffered 10% formalin solution and labeled by date, stream, and geographic
identifier (e.g., river mile and site number). Regional ichthyology keys were used including the
Fishes of lllinois (Smith 1979) and updates available through the lllinois Natural History Survey
(INHS). Scientific nomenclature followed Page et al. (2012). Vouchers were deposited at The
Ohio State University Museum of Biodiversity (OSUMB) in Columbus, OH. The data were used
to calculate the lllinois Fish Index of Biotic Integrity (fIBI; Smogor 2000, 2005) as the primary
assessment of fish assemblage quality and the Modified Index of Well-Being (MIwb; Ohio EPA
1987) in addition to expressions of species richness and relative abundance.
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Macroinvertebrate Methods

Macroinvertebrate methods followed the lllinois EPA multi-habitat method (lllinois EPA
2011c,d) at all sites (Table 3). The lllinois EPA multi-habitat method involves the selection of a
sampling reach that has instream and riparian habitat conditions typical of the assessment
reach. Sampling reach requirements included flow conditions that approximate typical summer-
early fall base flows, the absence of highly influential tributary streams, the presence of one
riffle/pool sequence or analog (i.e., run/bend meander or alternate point-bar sequence), if
present, and a length of at least 300 feet and a maximum of up to 800 feet. The collection of
macroinvertebrates was accomplished with a d-frame dip net in all bottom-zone and bank-zone
habitat types that occurred within a sampling site. Water conditions must allow a sampler to
apply the 11-transect habitat-sampling method or to estimate with reasonable accuracy via
visual or tactile cues the amount of each of several bottom-zone and bank-zone habitat types.
All sites were marked with GPS coordinates (beginning and end of a sampling reach) and site
data was recorded on a standard field form. Multi-habitat macroinvertebrate samples were
field preserved in 10% formalin. Upon delivery to the MBI lab in Hilliard, OH the preserved
samples were transferred to 70% ethyl alcohol. Laboratory procedures followed the lllinois EPA
(2011e) methodology which requires the production of a 300-organism subsample from a
gridded tray following a scan and pre-pick of large and/or rare taxa. Taxonomic resolution was
at the lowest practicable resolution for the common macroinvertebrate assemblage groups
such as mayflies, stoneflies, caddisflies, midges, and crustaceans, which goes beyond the genus
level requirement of lllinois EPA (2011g). However, the calculation of the Macroinvertebrate IBI
(mIBI) adhered to the lllinois EPA methods by using genera as the benchmark level of
taxonomic resolution for mIBI scoring. Other analyses using the lowest resolution data were
also accomplished.

Habitat Assessment

The QHEI (Rankin, 1989, 1995; Ohio EPA, 2006) was utilized as the primary habitat assessment
methodology at each site. The assessment was conducted as a part of the fish assemblage
method by the fish crew leader, who is trained and experienced in using the QHEI, during the
initial sampling pass. The QHEI is comprised of six categories of habitat that influence the
quality of the aquatic biota. The sum of the six categories ranges from 0-100, with scores of 60
or greater generally being regarded as sufficient to support the Genera Use for aquatic life
while scores below 45 indicate substantial deficiencies in habitat for aquatic communities.
These rules-of-thumb have been altered by the NE IL IPS analyses and the newer thresholds
were used to assess habitat quality. A QHEI matrix (Rankin 1989, 1995) showing the occurrence
of good and modified attributes was also developed to evaluate the overall capacity of the
stream habitat to support the General Use at each site and to diagnose potential deficiencies
that might be limiting to the aquatic assemblages.

Data Management

All data was managed by MBI in internal databases that permit ready access and analysis.
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Biological and habitat data is stored in MBI ECOS which is a routine based on the Ohio ECOS
format that MBI uses for all biological data management tasks. Biological data analysis included
the calculation of the Illinois fish and macroinvertebrate IBIs for determining General Use
aquatic life status and the accompanying data attributes to enhance the diagnosis of
impairments. Habitat data was analyzed using the QHEI and also via a QHEI attributes matrix to
aid in assessing habitat related impairments. Summaries of species/taxa relative abundance
and QHEI metrics at each site and by sampling date are provided in Appendices A-C.

Determining Use Attainability

[llinois EPA offers a single aquatic life use designation that applies to all rivers and streams
through the General Use provision of the Illinois WQS. This is the presumed use applicable to all
rivers and streams in lllinois which includes the 2019 study area. An assessment of aquatic life
use attainability is therefore not a routine outcome of a biological and water quality assessment
and was not performed herein. However, the data collected is adequate to determine if habitat
is a limiting factor for any instances of non-support. Stressor thresholds, Restorability and
Susceptibility/Threat factors, and other analyses based on five narrative categories consisting of
excellent, good (meets General Use), fair, poor, and very poor quality were completed. These
boundaries simulate the application of a tiered aquatic life use (TALU) framework (MBI 2020a).

Determining Use Attainment

The determination of the attainment status of the lllinois General Use for aquatic life generally
followed the guidance in the 2018 Illinois EPA Integrated Report (Illinois EPA 2018) relying
primarily on the biological results and attainment of the fIBl and mIBI thresholds expressed as
fully supporting, partially supporting, non-supporting fair, and non-supporting poor, with the
most limiting result of either the fish or macroinvertebrates determining the assignment of fair
or poor. The addition of a partial support category and the five narrative condition categories
goes beyond the current lllinois EPA structure, the former done to highlight where one
assemblage attained their respective fIBl or mIBI biocriterion and the latter to support
incremental analyses of condition both above and below the General Use benchmark.

Determining Causal Associations

Using the results, conclusions, and recommendations of this assessment requires an
understanding of the methodology used to determine biological status and assigning associated
causes and sources of impairment utilizing the accompanying chemical/physical data and
source information (e.g., point source loadings, land use). The Northeastern lllinois Integrated
Prioritization System (NE IPS; MBI 2020a) produces regionally derived stressor thresholds for
more than 70 chemical and habitat variables as well as Restorability rankings for impaired sites
and Susceptibility and Threat rankings for sites that attained the lllinois General Use biological
criteria. These were used along with other stressor thresholds to evaluate the severity of any
observed exceedances that correspond to biological impairments and response signatures.
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Causal Diagnosis

Describing the causes and sources associated with observed biological impairments relies on an
interpretation of multiple lines of evidence including water chemistry data, sediment chemistry
data, habitat data, effluent data, land use data, and biological response signatures (Yoder and
Rankin 1995; Yoder and DeShon 2003). Thus the assighment of 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 bioassessment
data based on previous experiences with analogous situations and impact types. This was done
by relating exceedances of chemical thresholds such as chronic and acute water quality criteria
and relevant biological effects thresholds for water and sediment chemistry from the NE lllinois
IPS tool and dashboard (MBI 2020) to further refine the relative importance of categorical
and/or parameter specific causes (Tables 7-9). The reliability of the identification of associated
causes and sources is increased where other such prior associations have been observed. This
process relies on multiple lines of evidence concerning the biological response which is the
ultimate measure of success in water quality management. The NE IL IPS derived exceedance
thresholds for chemical and habitat parameters used in the causal analyses are used in the
tabular and graphical presentation of the chemical water and sediment results. When
combined with the Restorability and Susceptibility/Threat rankings, this improves the certainty
of the assignment of causes and sources that correspond to an observed biological impairment.

Hierarchy of Water Indicators

A carefully conceived ambient monitoring approach, using cost-effective indicators comprised
of ecological, chemical, and toxicological measures, can ensure that all relevant pollution
sources are judged objectively on the basis of environmental results. A tiered approach that
links the results of administrative actions with true environmental measures was employed in
our analyses. This integrated approach is outlined in Figure 3 and includes a hierarchical
continuum from administrative to true environmental indicators. The six “levels” of indicators
include:

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

e Level 2 - responses by the regulated entity (treatment works, pollution prevention);

e Level 3 - changes in discharged quantities (pollutant loadings);

e Level 4 - changes in ambient conditions (chemical/physical water quality, habitat);

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

e Level 6 - changes in health, ecology, or other effects (ecological condition, human and
wildlife health).

In this process the results of administrative activities (levels 1 and 2) are linked to water quality

(levels 3, 4, and 5) which translates to a response (level 6). The administrative steps taken by
[llinois EPA to issue NPDES permits (Level 1) and the steps taken by the permit holders (Level 2)
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are easily described and quantified. Quantifying changes in the loadings of pollutants (Level 3)
can be affected by the quality and completeness of the effluent monitoring which includes the
capture of stressors that actually affect the receiving streams. Likewise, documenting changes
in ambient conditions (Level 4) can also be affected by the quality and completeness of the
chemical/physical monitoring that not only includes the parameters but also the spatial design
in relation to sources of pollution. This in turn informs about how pollution sources tax the
assimilative capacity (Level 5) of a receiving stream. The end result of all the above is portrayed
by the response in the biological indicators which is expressed as attainment or non-attainment
of the lllinois General Use aquatic life thresholds for the fish and macroinvertebrate IBls (lllinois
EPA 2016). Symptoms expressed by the biota beyond the index scores can be useful in aiding
the causal diagnosis as a feedback loop in the hierarchy of indicators process.

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
o . levels, habitat quality, ecosystem
5: Assimilation and uptake process, fate & transport]
. . Response Indicators [biological
6: Biological response metrics, multimetric indices]

Ecological “Health” Endpoint

Figure 3. The hierarchy of administrative and environmental indicators which can be used
to support monitoring and assessment, reporting, and an evaluation of the
effectiveness of pollution controls on a receiving stream. This is patterned after a
model developed by U.S. EPA (1995a,b) and enhanced by Karr and Yoder (2004).

Superimposed on this hierarchy is the concept of stressor, exposure, and response indicators.
e Stressor indicators generally include activities which have the potential to degrade the

aquatic environment such as pollutant discharges (permitted and unpermitted), land
use effects, and habitat modifications.
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e Exposure indicators are those which measure the effects of stressors and can include
whole effluent toxicity tests, tissue residues, and biomarkers, each of which provides
evidence of biological exposure to a stressor or bioaccumulative agent.

e Response indicators are generally composite measures of the cumulative effects of
stress and exposure and include the more direct measures of community and
population response that are represented here by the biological indices which comprise
the Illinois EPA biological endpoints.

Causal Associations

Describing the causes and sources associated with biological impairments in the study area
involved the interpretation of multiple lines of evidence that included water chemistry,
sediment chemistry, habitat, and effluent data, a general knowledge about upstream land uses,
and biological response signatures within the biological data itself. The assignment of causes
and sources of biological impairment result from the association of the impairment with
exceedances of water quality criteria or other response-based thresholds and the proximity to
sources of pollution. This process was strengthened by the availability of regionally derived
stressor effect thresholds from the NE lllinois IPS (MBI 2020a) that classified stressor levels into
excellent, good, fair, poor, and very poor categories.
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RESULTS — CHEMICAL/PHYSICAL WATER QUALITY

Chemical/physical water quality in the 2019 Year 3 study area was characterized by grab sample
data collection from the water column six times at each Tier 1-3 sites during summer-fall base
flows and four times at the Tier 4 sites!. Sediment chemistry was collected at the 22 Tier 1-3
sites in October 2019. Commonly detected chemical parameters were compared either to the
criteria in the lllinois WQS, lllinois EPA non-standard benchmarks, reference benchmarks,
and/or biologically derived thresholds from the NE IL IPS tool and dashboard (MBI 2020a; Table
4). As such, the chemical/physical data herein serves as an indicator of the degree of exposure
and stress in support of using the biological data to assess the attainment of designated aquatic
life uses and to assist in assigning associated causes and sources. Parameter groupings included
field, demand, ionic strength, nutrients, heavy metals, and organic compounds. Bacteria data
were collected by grab samples and were used primarily to determine the status of recreational
uses in accordance with U.S. EPA National Water Quality Criteria (U.S. EPA 2012).

Flow Regime

The flow regime of the Year 3 study area during the period of May 1 — October 31 for 2016 and
2019 monitoring years is depicted in Figure 4 based on the gauge operated by the U.S.
Geological Survey on Mill Creek near Old Mill Creek, IL (USGS 05527950). The flow regime was
comparatively higher in 2019, primarily above the 75 percentile with a single period below the
Q7,10during the month of August. By contrast flows during the baseline bioassessment in 2016
were much lower with extended periods at or even below the Q10 for extended periods during
the summer-early fall index period. The high flows during the months of August and September
2019 prevented a second sampling event by the fish crew and samples were not collected in
Mill Creek at site 11-4 for fish or site 11-2 for macroinvertebrates. Flows were at levels
acceptable to conduct the biological survey in late July-early August and by mid-October 2019.

Point Source Effluent Quality

The two major point sources in the 2019 Year 3 study area are the Mill Creek WWTP and the
Village of Lindenhurst Sewage Treatment Plant (STP). The Mill Creek WWTP discharges one mile
upstream from the confluence of Mill Creek with the Des Plaines River mainstem and has
previously been included in the mainstem bioassessment (MBI 2017, 2020b). The WWTP has a
maximum discharge rate of 2.1 million gallons per day (MGD) which is 11% of the Q7,10 of Mill
Creek measured at the USGS gauge at Old Mill Creek, IL (05527950). The Village of Lindenhurst
WWTP has a maximum discharge rate of 5.7 MGD, which is 2600% of the Q7 10 flow measured
at the gauge in Hastings Creek near Lindenhurst, IL (05527905). As a result Hastings Creek is
effluent dominated due to the majority of the flow being provided by the Village of Lindenhurst
WWTP, while the lower one mile of Mill Creek has a comparatively lower amount of effluent
influencing flow for the lesser distance affected by the Mill Creek WWTP.

1The DRWW chemical monitoring includes samples collected outside the summer-fall seasonal index period and are not
reported herein.
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Mill Creek at Old Mill Creek (USGS 05527950)
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Figure 4. Daily flow measured at the USGS gage on Mill Creek (USGS 05527950) at Old Mill
Creek, IL during the calendar year of 2019. The horizontal lines are the 75th percentile, 50th
percentile and the seven-day, ten year (Q710) critical low flows.

Lake Co. DPW Mill Creek WWTP

An annual average of 0.908 MGD from the Mill Creek plant (NPDES Permit No. IL0O071366) was
recorded flowing into Mill Creek at river mile 1.2 in 2019. The design average flow (DAF) is 0.9
million gallons per day (MGD) and the design maximum flow (DMF) for the facility is 2.1 MGD.
Treatment consists of screening, grit removal, activated sludge, sedimentation, filtration,
ultraviolet disinfection, sludge handling facilities, and biological phosphorus removal with
chemical addition as a backup system.

Village of Lindenhurst WWTP

An annual average of 1.28 MGD from the Village of Lindenhurst STP (NPDES Permit No.
IL0020796) was recorded flowing into Hastings Creek at river mile 2.8, downstream of County
Highway 18, in 2019. The DAF for the facility is 2.0 MGD and the DMF is 5.7 MGD. Treatment
consists of screening, activated sludge, sedimentation, filtration, disinfection, aerobic digestion
and sludge storage.
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Between the two WWTPs, the Lindenhurst WWTP had the highest effluent flow (1.28 vs. 0.91
MGD), CBODs loading (29.55 vs. 7.41 lbs./day), total suspended solids loading (34.21 vs. 15.97
Ibs./day), ammonia-N loading (1.50 vs. 0.77 Ibs./day), and total phosphorus loading (6.79 vs.
0.92 lbs./day; Figure 4). The Mill Creek WWTP discharged a higher loading of nitrate-N (85.95
vs. 28.89 Ibs./day).

Water Column Chemistry

The water column chemistry results were analyzed for spatial patterns resulting from the
pollution survey design in the Year 3 Des Plaines River study area. The results were screened for
exceedances of lllinois WQS, lllinois non-standard benchmarks, regional reference benchmarks,
and biological effect thresholds derived from the NE lllinois IPS (Tables 7 and 8) were assessed.
Exceedances of these benchmarks and thresholds are indicated on the plots and tables of the
2019 chemical results.

Exceedances of Biological Effect and Reference Thresholds

The principal purpose of chemical sampling in a bioassessment is to provide data that supports
the interpretation and the assighment of associated causes of biological impairments. Chemical
exceedances of biological effect thresholds is essential to that process and has previously
included the lllinois water quality criteria, regional reference benchmarks, and national and
regional biological effects compendia. Some of these consist of correlations between
concentrations of substances that correspond to biological quality gradients across significant
geographical areas while others are toxicological endpoints derived from laboratory studies.
Two regional studies that have been used include correlative effects levels of different
chemicals by the DuPage River Salt Creek Working Group (DRSCWG; Miltner et al. 2010) in
northeastern Illinois and the Metropolitan Sewer District of Greater Cincinnati (MSDGC;
MBI2015) in southwest Ohio. NOAA Screening Quick Reference Tables (SQRT; Buchman 2008)
were also used especially for chemicals that are not included in the Illinois WQS.

The NE lllinois IPS (MBI 2020a) thresholds for water column chemical parameters that are
applicable in the Des Plaines Year 3 study area appear in Table 7. Sediment chemical thresholds
are provided in Table 8 and were also evaluated against threshold and probable effect levels
(TEL and PEL) established by MacDonald et al. (2000) and lllinois EPA (Short 1998). The severity
of exceedances of these values offered by the multiple narrative classes (i.e., excellent, good,
fair, poor, and very poor) were used to support the assignment of causes of biological
impairment provided that there was a logical linkage of the chemical exceedance with the
biological impairment. The chemical results are also displayed graphically for selected
parameters and in tables of exceedances of effect thresholds for select parameter groups for
both water column and sediment chemistry results. With the exception of D.O. there were no
exceedances of parameters that have lllinois EPA water quality criteria.

Demand and Nutrient Related Parameters

Demand and nutrient related parameters consist of those related to the discharges of treated
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and untreated sewage, organic enrichment from point and nonpoint sources, and nutrient
related parameters (nitrogen and phosphorus) and those that reflect their effects such as
benthic and sestonic chlorophyll a and dissolved oxygen (D.O.).

Dissolved Oxygen (D.0O.)

Exceedances of dissolved oxygen (D.O.) were assessed primarily with continuous data obtained
from short-term Datasonde deployments during mid to late August 2019, but grab samples
collected by the fish crew are included in Table 10. The deployments of Datasonde continuous
recorders in mid-August 2019 recorded exceedances of parts of the lllinois EPA D.O. criteria
(Figure 5). All of the deployments were made after August 1 hence the minimum was evaluated
against the 3.5 mg/L minimum criterion and the 5.5 mg/L 30-day average criteria. There was
insufficient data to evaluate the weekly and rolling average aspects of the Illinois EPA D.O.
criteria. Exceedances of the 3.5 mg/L minimum criterion occurred at four sites in the 2019 study
area (Figure 5). The median value indicating that more than one half of the readings were
below the 3.5 mg/L minimum criterion occurred in Mill Creek at RM 13.8 (site 11-5 at
Washington Str.) and at RM 2.54 in the West Branch of Bull Creek (site 14-4 at Northwind
Blvd.). The other two sites, RM 10.1 in Mill Creek (site 11-4) and RM 1.68 in Hastings Creek (site
10-4) had minimum values at or just below the 3.5 mg/L minimum. Exceedances of the 30-day
average of 5.5 mg/L occurred at eight (8) sites with exceedances occurring in each of the
monitored watersheds. Most exceedances of the 30-day average were minor compared to RM
13.8 and 10.1 in Mill Creek mainstem and RM 2.5 in the West Branch of Bull Creek. More than
75% of the readings at the two Mill Creek sites were below the 30-day average of 5.5 mg/L with
nearly all readings in the West Branch of Bull Creek below the 30-day average. The Mill Creek
(site 11-5) and West Branch Bull Creek (site 14-4) are located between a wetland pond and a
lake, respectively, that correspond to the low D.O. levels. The results in Mill Creek suggest a
classic sag and recovery longitudinal pattern with the source as of yet unknown. The site in
Hastings Creek at RM 1.68 located downstream and upstream of the Lindenhurst WWTP
showed the widest diel variation of nearly 10 mg/L with more than one half of the D.O. values
below the 30-day average criterion. The daytime grab sample data did reveal daytime values
above the NE Illinois IPS fair threshold indicative of moderate nutrient enrichment at three sites
(Newport Drainage Ditch, Slocum Creek, and West Fork Belvidere Rd.) that were not assessed
with continuous data nor the SNAP procedure. Three sites with low daytime values below the
NE lllinois IPS poor threshold were confirmed by the Datasonde results.

Ammonia-Nitrogen (N)

Mean total ammonia-N were mostly at background or only slightly elevated levels in 2019
(Figure 6; Table 10) with the exception of three sites including mean and maximum values of
0.88 mg/L and 2.44 mg/L in the Suburban Country Club Tributary at RM 2.75, 0.77 mg/L and
2.11 mg/L in the Unnamed Tributary to Greenleaf Creek at RM 0.4, and 0.65 mg/L and 1.73
mg/L at the second most upstream site in Mill Creek at RM 13.8. Both the maximum and mean
values exceeded a representative ammonia-N criterion for the General Use at a temperature of
25°C and pH of 8.5 S.U. and all exceeded the very poor threshold of the NE Illinois IPS (Table 7).
However, ammonia-N criteria exceedances are sensitive to elevated pH especially and, as such,
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Figure 7. Concentrations of ammonia-N by subwatershed and stream in the Year 3 2019 study
area. Mean values are shown by individual site by drainage area (upper panel) in 2016 and
2019 and in tributary subwatershed bundles as box-and-whisker plots (lower panel). Dashed
and solid lines represent effect thresholds from the NE lllinois IPS (Table 7).
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locations in the Year 3 2019 Upper Des Plaines River subwatershed study area. Shading is
based on threshold exceedances listed at the bottom of the table.

Total
Drainage Ammonia- Phos- | Chloro- | Chloro-
River Area D.O. N Nitrate-N TKN phorus | phylla phylla
Site ID Mile | (sg.mi.) | (mg/L) (mg/L) | (mg/L) (mg/L) (mg/L) | Benthic | Sestonic
Mill Creek
11-6 17.20 4.50 8.90
11-5 13.80 10.40
114 10.10 18.30
11-3 7.20 21.40 37.19 9.70
11-2 1.71 62.30 1.84 0.129 34.45 14.20
11-1 0.70 63.80 1.99 0.167 14.85
North Mill Creek
10-7 11.30 19.23 1.45 0.153
10-3 10.20 20.86 2.04 0.144
10-2 8.10 29.57 1.46 0.169
10-1 1.10 31.97 1.54 0.127
Hastings Creek
10-5 3.12 3.91 7.40
10-4 1.68 5.60 0.146 43.70 11.45
Unnamed Tributary to North Mill Creek @RM 0.75
106 | 004 [ 099
Newport Drainage Ditch
12-2 3.03 2.80 0.116 - 8.80
12-1 070 | 735 12.3 0.183 4.40
Suburban Country Club Tributary
13-10 | 200 | 400 [SETNNOEONN" WD INRVENN 0074 - [ 430
Slocum Creek
1311 | 136 | 240 | 129 | o0.100 - | 700
Unnamed Tributary to Greenleaf Creek @RM 0.64
1313 | 040 | 1.10 - -
Unnamed Tributary to DesPlaines River @RM 89.5
1317 | 013 | o090 | 113 o116 | - | -
Stoneroller Creek
13-9 | 042 [ 410 - [ s00
West Fork Belvidere Rd. Tributary
13-14 0.21 2.30 12.3 - -
13-8 015 | 3.80 12.1 1.65 -]
Bull's Brook
13-15 1.95 1.90 - -
13-7 0.25 2.70 - 6.60
Bull Creek
14-6 5.95 2.40 - 7.35
14-5 4.70 1.30 - -
14-2 1.00 8.40 8.6 - 5.20
14-1 0.50 11.70 10.6 0.128 48.29 12.00
West Branch Bull Creek
14-4 2.54 5.10 3.9 0.153 0.106 13.00
14-3 1.60 7.10 0.107 - -
Condition Good <6.5;>10.4 | <0.100 <5.045 <1.12 <0.277 35-79 >2.5-5.1
Category Fair <5.5;>12.2 | <0.190 <7.344 <1.63 <1.022 79-150 >5.1-13.8
Thresholds Poor <4.5;>14.2 | <0.280 <9.643 <2.14 <1.726 | 150-320 | >13.8-28.9
Source IPS IPS IPS IPS IPS IPS SNAP/NSAC| MBI/NSAC
lllinois WQS Yes 0.450%* None None 500.000 None 0.0302

* - at pH 8.0 and temperature 25°C.
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there can be higher total ammonia-N values that are not exceedances of the water quality
criterion at lower ambient pH levels. The criterion increases to 2.20 mg/L at a pH of 7.5 and is
1.24 at a pH of 8.0. Nevertheless, ammonia-N levels that exceed the very poor IPS threshold are
likely problematic for aquatic life use attainment. The source of these highly elevated ammonia-
N values is unknown, but the Mill Creek value corresponds to the very low D.O. value measured
at the same site (Figure 5) which corresponds to the influence of wetlands. None of the
ammonia-N values seemed to correspond to the two WWTP discharges as each provides ample
treatment as evidenced by values below detection immediately downstream from each. While
values from 2016 are depicted in Figure 6 there were significantly fewer measurements taken
under the prior chemical monitoring strategy and while none were at levels of concern, the
comparatively paltry coverage likely missed the “hotspots” revealed by the more spatially
robust sampling in 2019.

Nitrate-Nitrogen (N)

Levels of nitrate-N were low throughout the Year 3 subwatersheds being well within the
excellent threshold of the NE lllinois IPS and well below other recognized thresholds including
reference values (Table 10; Figure 7). The highest values tended to occur at sites in the lower
reaches of the mainstems and the two highest values occurred below the Lindenhurst WWTP
on Hastings Creek and the LCDPW Mill Creek WWTP on Mill Creek. By comparison the values in
2016 were higher at selected locations especially in North Mill Creek, but still within the
excellent range of the NE lllinois IPS threshold.

Total Kjeldahl Nitrogen (TKN)

Total organic nitrogen as measured by Total Kjeldahl Nitrogen (TKN), an indicator of the living
or recently dead fraction of sestonic algae, can be an indicator of nutrient enrichment. While
TKN is not a direct effect parameter, it is indicative of the effects of organic enrichment by
nitrogenous biomass. It has proven to be an effective indicator of excessive organic enrichment
in runoff from urban and suburban nonpoint sources. Median TKN values were above the poor
and very poor NE Illinois IPS threshold at 19 of the 29 sites where it was measured in 2019
(Table 10). With the exception of two sites with values below detection, the remainder were in
excess of the fair IPS threshold. Very poor values occurred in Mill Creek, Hastings Creek,
Newport Drainage Ditch, Suburban Country Club Tributary, Unnamed Tributary to the Des
Plaines River at RM 89.5, the West Fork Belvidere Rd. Tributary, Bulls Brook, upper Bull Creek,
and the West Branch Bull Creek. Mill Creek and the Des Plaines East Tributaries had the highest
TKN values among the four subwatershed bundles (Figure 8). There were no clear patterns
related to stream size (Figure 8). While the 2016 database was comparatively sparse what TKN
values were measured were consistently lower than at the same locations in 2019. This is
possibly a reflection of the reduced runoff during the much drier seasonal index period in 2016
compared to the frequent runoff events in 2019 as reflected by elevated stream flows.

Total Phosphorus (P)

All median total P values were in the excellent or good range of the NE Illinois IPS thresholds in
2019 (Table 10). Values tended to increase with watershed size with the smaller drainages and
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Figure 8. Concentrations of nitrate-N by subwatershed and stream in the Year 3 2019 study
area. Median values are shown by individual site by drainage area (upper panel) in 2016 and
2019 and in tributary subwatershed bundles as box-and-whisker plots (lower panel). Dashed
and solid lines represent effect thresholds from the NE lllinois IPS (Table 7).

35| Page



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

@ Bull Creek-Bull's Brook 2016 A Mill Creek 2016
@ Bull Creek-Bull's Brook 2019 A Mill Creek 2019
‘ Des Plaines R. Tribs 2016 . North Mill Creek 2016
@ Des Plaines R. Tribs 2019 W North Mill Creek 2019

NEIL IPS
5-0 T T T T ! T T T T ! T T T T T T T T I T T T T ! T T T T ! T T T T Thresholds
30 | A i i | Verypoor
' A : a i (>2.14mg/L)
] A ! '
. 20 e T R P R B [ A Y Y g Poor
3 ’.;0__ A ®m LA 1e3men)
'éﬁ - | ] ! : Fair
= P 5 || : (>1.12 mg/L)
E —“—“——. i T Good
= 10 C Ty T oo :""“““““““T _________ : _____ 7 (<1.12mg/L)
08 | ' @ = 5 i
- i - ; il
0.6 ; . Excellent
i : : 1 («1.07 mg/L)
0.4 | ‘ | 1
1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
Drainage Area (sq. mi.)
NE IL IPS Thresholds
Excellent Good Fair Poor Very Poor
<1.07 (mg/L) <1.12 (mg/L) <1.63 (mg/L) <2.14 (mg/L) >2.14 (mg/L)
T T T T I T T T T I: T T T I II T T T I T T T T I T T T T I T T T T
L i : | _
L P! | 4
Mill Creek | L o — i
I L : i
B |
- ol ! .
B |
North Mill Creek | R — |
Vo |
P |
L b | i
P i
Des Plaines R.Tribs. (E) P H— —1 i
I & i 1
[ !
. e S |
L i : | 4
Bull Cr.-Bulls Br. b | .
DPR Tribs. (W) F L e I 1
L i : | -
1 1 1 1 I 1 1 1 1 I: | 1 I 11 L1 I 1 Ll 1 I 1 1 1 1 I 1 1 1 1
0 0.5 1.0 15 2.0 25 3.0 3.5

Total Kjeldahl Nitrogen (mg/L)

Figure 9. Concentrations of total Kjeldahl nitrogen (TKN) by subwatershed and stream in the
Year 3 2019 study area. Median values are shown by individual site by drainage area
(upper panel) in 2016 and 2019 and in tributary subwatershed bundles as box-and-
whisker plots (lower panel). Dashed and solid lines represent effect thresholds from the
NE lllinois IPS (Table 7).
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Figure 10. Concentrations of total phosphorus (P) by subwatershed and stream in the Year 3
2019 study area. Median values are shown by individual site by drainage area (upper panel)
in 2016 and 2019 and in tributary subwatershed bundles as box-and-whisker plots (lower
panel). Dashed and solid lines represent effect thresholds from the NE lllinois IPS (Table 7).
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the tributaries consistently in the exceptional range (Figure 9). There were no obvious patterns
related to the two major WWTPs. Values were similar in 2016 to 2019 with the exception of
North Mill Creek that had higher values in 2016 in the fair range of the IPS thresholds (Figure 9).

Chlorophyll a

The biomass of chlorophyll a was measured as sestonic (suspended in the water column) at all
tier 1-3 sites and as benthic (periphytic growth on substrates) at the 14 Datasonde sites once
during their deployment in August 2019 (Table 10). Chlorophyll is a green pigment that is
present in all green plants and in cyanobacteria that absorbs light energy for photosynthesis.
Generally the sestonic and benthic chlorophyll a samples consist of algae the populations and
biomass of which are related to nutrient enrichment, phosphorus in particular. While algae are
an expected component of any aquatic system an overabundance can adversely affect water
quality via excessive algal and plant photosynthesis (daytime) and respiration (nighttime) that
in turn affects the D.O. and pH regimes. Wide diel swings in D.O. between daytime and
nighttime can occur and in turn have adverse effects of aquatic life. The same can happen with
pH becoming excessively high during the day which can increase the toxicity of pollutants such
as unionized ammonia-N. Previous studies of the relationship between chlorophyll a biomass
and adverse effects on the D.O. regime and aquatic life (Ohio EPA 2015b; Illinois NSAC 2018)
have resulted in MBI developing preliminary thresholds that are associated with aquatic life
condition and well-being (Table 10). The 2019 survey was the first attempt to use chlorophyll a
biomass in a combined nutrient effects assessment that also included allied parameters in
addition to the primary nutrients of phosphorus and nitrate-N. Miltner (2018) identified these
other non-nutrient parameters as co-indicators of the adverse effects of nutrient enrichment.

Benthic chlorophyll a values were well within the excellent and good ranges as derived mostly
from the Ohio EPA Stream Nutrient Assessment Procedure (Ohio EPA 2015b) and also from the
Illinois Nutrient Science Advisory Committee (lllinois NSAC 2018). These results alone do not
suggest algal biomass is excessive enough to reflect serious nutrient enrichment, but the Ohio
EPA SNAP was developed mostly in streams with moderate gradients and gravel-cobble
substrates which are less common in NE lllinois. Nevertheless, MBI has employed this
methodology since 2017 beginning with the Year 1 Upper Des Plaines subwatersheds
assessment (MBI 2018), the Year 2 Upper Des Plaines mainstem assessment (MBI 2020b), and
the 2018-19 North Branch Chicago River watershed assessment (MBI 2021). The results in those
surveys were somewhat similar showing mostly excellent and good levels of benthic chlorophyll
a biomass with the exception of four Year 1 Upper Des Plaines sites that had two fair, one poor,
and one very poor result (MBI 2018). With increasing collection of this data throughout NE
[llinois these thresholds will likely be reevaluated.

Sestonic chlorophyll a values in 2019 were excellent and good at six sites, fair at 14 sites, and
poor at two sites as derived mostly from the Illinois NSAC (2018) recommendations. In Mill
Creek the four upstream sites were fair and the two downstream most sites were poor. The
remaining fair sites were located in North Mill Creek (1), Hastings Creek (2), Newport Drainage
Ditch (1), Slocum Creek (1), Bulls Brook (1), West Branch Bull Creek, and all sites sampled in Bull
Creek (3). These results roughly compare to the 2018-19 North Branch results (MBI 2021).
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Values were consistently higher in the Upper Des Plaines mainstem, but this would be expected
in a larger river. Here again, as the database is better developed across NE lllinois these
thresholds will likely be reevaluated.

Nutrient Effects Assessment

The impact of nutrients on aquatic life has been well documented (e.g., Allan 2004), but serious
attempts to derive nutrient criteria in terms of their form and application are only recently
emerging. Because of the widely varying efforts to develop nutrient criteria by the States,
conflicting U.S. EPA oversight, and the potential cost of additional nutrient controls, the impact
of nutrients on aquatic life has been controversial (Evans-White et al. 2014). Unlike toxicants,
the influence of nutrients on aquatic life is indirect and primarily via their influence on algal
photosynthesis and respiration, the resulting increased magnitude of diel D.O. swings, by the
biochemical oxygen demand exerted by algal decomposition, and cascading effects therefrom.
Nutrients can also affect food sources for macroinvertebrates and fish and the response of
aquatic life to elevated nutrients is co-influenced by habitat (e.g., substrate composition),
stream flow (e.g., scouring and dilution), temperature, and exposure of the water column to
sunlight. lllinois is the leading state in terms of nitrogen (16.8%) and phosphorus (12.9%)
loadings exported via the lllinois and Upper Mississippi Rivers towards the Gulf of Mexico
where an anoxic zone has developed (U.S. EPA 2008). In lllinois, as in neighboring Midwestern
states that drain to the Mississippi River, efforts are underway to develop and modernize
nutrient water quality criteria (NSAC 2018). However, nutrient export is not the only concern —
local and river reach scale impacts are also important and the focus of this evaluation is on such
effects in the DRWW streams and rivers given the localized emphasis of the biological and
water quality assessment.

The combined effects of nutrient enrichment were assessed to supplement the more
conventional descriptions of concentrations of the key nutrient related parameters. A multi-
parameter approach modified from the Ohio SNAP method (Ohio EPA 2015a), and as described
in the Methods section, was employed in a manner similar to its first use in the DRWW Years 1
and 2 study areas of the upper Des Plaines River watershed in 2017 (MBI 2018) and refinements
made in the 2018 Upper Des Plaines River mainstem assessment (MBI 2020b) and the 2018-19
North Branch Chicago River watersheds assessment (MBI 2021). The findings of the Illinois
Nutrient Science Advisory Committee (NSAC 2018) were also used. A relatively new addition to
the assessment of nutrient impacts is a Biological Nutrient Ranking Index (NRI) that is part of
the NE Illinois IPS outputs (MBI 2020a; Appendix E). The NRI consists of a summed ranking of
each of the individual nutrient or nutrient-related stressor parameters with each weighted
based on a tightness of fit coefficient (FIT). At this point it is a standalone indicator that can be
compared to the modified SNAP outcome, but its application in watershed assessments is new
and potentially subject to change as more is learned via future assessments.

The results are detailed in a matrix that shows the fish and macroinvertebrate IBls, the QHEI
score, total P, nitrate-N, TKN, the maximum and minimum D.O. (based on Datasondes), the
width of the diel D.O. swing, benthic and sestonic chlorophyll a (as biomass), and an overall
rating of the degree of nutrient enrichment based on the frequency and magnitude of
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exceedances of thresholds for the aforementioned indicators and parameters (Table 11). The
overall degree of nutrient enrichment effects are represented by five narrative ratings of
Enrichment Status that results from the degree to which each of the available nutrient
parameters and SNAP indicators exceeded their respective thresholds, the minimum and
maximum D.0., the width of the diel D.O. swing, benthic chlorophyll a, and sestonic chlorophyll
a biomass. The Highly Enriched and Enriched narratives are assigned where the indicators are
exceeded in terms of the number and magnitude of exceedances and that are associated with a
biological impairment. The Possibly Nutrients narrative is where there are either an insufficient
number and/or magnitude of exceedances to warrant an Enriched status (see Rationale for
Enrichment Status column in Table 11) thus it serves as an indication where a threat for
excessive nutrient enrichment effects exist. The two Not Nutrients narratives rule out nutrient
effects as a cause of impairment and are also assigned to sites with full attainment of the
General Use biocriteria regardless of nutrient parameter exceedances. The evaluations based
on incomplete data should be regarded as preliminary. Fourteen (14) of the 30 sites had the full
array of SNAP indicators due to limitations with the number of Datasondes that could be
deployed. The overall results at all 25 sites using whatever data was available indicated “Likely
Nutrients” (5 sites) or enriched (8 sites) conditions at 13 of the 14 locations (Table 11) that had
the full suite of SNAP parameters. Five of the eight enriched sites had a high or wide diel D.O.
swing, a high maximum D.O., and/or low minimum D.O. levels. Two sites had minimum D.O.
below very poor, two below poor and, six below fair. Maximum D.O. levels that exceeded the
fair IPS threshold occurred at only two sites. As was previously described benthic chlorophyll a
biomass was low reflecting excellent and good conditions at all 14 sites. Sestonic chlorophyll a
reflected poor conditions at two SNAP sites in lower Mill Creek and fair conditions at 11 sites,
and good at only one site. TKN values exceeded very poor threshold at seven of the 14 SNAP
sites and exceeded the poor threshold at the remaining seven sites. The highly elevated TKN
results along with the elevated sestonic chlorophyll a results drove the assignments of likely
nutrients and enriched conditions, the latter being assigned where the corresponding D.O.
results also indicated excessive algal activity. All of the SNAP sites in Mill Creek, North Mill
Creek, and Hastings Creek were assigned the enriched or likely nutrients status. The single site
that was assessed by SNAP in Bull Creek resulted in a “Not Nutrients” assignment. The West
Branch Bull Creek was assigned “Likely Nutrients” as a result of highly elevated TKN, elevated
sestonic chlorophyll a, and a very poor minimum D.O., but with a narrow diel swing. This
suggests the low D.O. being due to a cause other than nutrients. Habitat did not appear to be a
major factor in the assignment of enriched status as QHEI values ranged from good to poor
seemingly independent of the SNAP results.

Conventional and Urban Parameters

Conventional parameters include temperature, pH, D.O., and conductivity that are generally
collected with a water quality meter as grab samples while collecting chemical and biological
samples. Urban parameters are those that originate in runoff from urban and industrial land
surfaces and can typically be in the form of elevated concentrations of dissolved materials,
suspended solids delivered by runoff events and increased bank erosion due to altered flows,
heavy metals, nutrients, and polycyclic aromatic hydrocarbon (PAH) compounds from
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automobiles and road and parking surfaces. Temperature can also be influenced by the
alteration of runoff due to exposure of water to surfaces some of which can more readily
absorb solar radiation. Several parameters measured in the water column (Table 12) plus heavy
metals and organics measured in sediments (Tables 13 and 14) were used to assess for urban
related water quality impacts. TKN was included in Table 12 as it is an indicator of urban
nonpoint source runoff in addition to organic enrichment related to nutrients. Some
parameters that are normally standard indicators for urban stormwater were measured at
many fewer sites and included total suspended solids (TSS), volatile suspended solids (VSS), and
common heavy metals. As a result these were limited to assessing only the sites where they
were collected and were not sufficient to support analyses of watershed and subwatershed
wide patterns.

Temperature

Temperature was measured via grab samples (Table 12) collected by the fish crew and
continuously (Figure 10) during the short-term deployment of Datasondes in mid to late August
2019. The temperature results were assessed for aquatic life with the lllinois General Use
criterion, which is a constant 32.2C (90F) during May-November, and maximum and average
criteria applicable to streams in the Ohio River basin developed by Ohio EPA. The Ohio
temperature criteria are stream size specific with a maximum and average criteria of 29.4°C
(84.9°F) and 27.8°C (82.0F) and are based on tolerances of representative fish species with
thermal characteristics similar to the lllinois stream fish fauna. The grab sample data indicate
temperatures well below the lllinois and Ohio thresholds (Table 12). The continuous data
revealed one site in North Mill Creek (site10-2) with a maximum that exceeded the Ohio
maximum threshold and two sites in lower Mill Creek (sites 11-1 and 11-2) that approached it
and exceeded the Ohio average. None of these results indicate any serious concerns with the
thermal regime in the 2019 Year 3 study area.

pH

pH (S.U.) was measured by grab samples (Table 12) collected by the fish crew as the Datasonde
units either lacked pH probes or delivered faulty data. pH can act the same as D.O. being
elevated due to algal photosynthesis during daytime and deceasing due to algal respiration at
night this producing a diel swing. Elevated daytime values are likewise indicative of nutrient
enrichment effects on algal photosynthesis. pH can also be a strong determinant of the toxicity
of ammonia-N with the toxic unionized fraction increasing with elevated pH. All of the pH
results were well within the 6.5-9.0 water quality criterion and mostly in the range of 7.6-8.4.
Values greater than 8.0 can be indicative of moderate nutrient enrichment and occurred in
numerous streams across the 2019 Year 3 study area.

Specific Conductance

Specific conductance (“conductivity”) is a measure of how well water can conduct an electrical
current. Conductivity increases with increasing amount and mobility of ions and is positively
correlated with the concentration of dissolved substances in the water column. As such it is
positively correlated with the concentration of dissolved ions such as sulfates ad chlorides.
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Table 12. Median conventional and urban related parameter concentrations (mg/L) based
on grab samples collected at 30 locations in the Year 3 2019 Upper Des Plaines River
subwatershed study area. Shading is based on threshold exceedances listed at the
bottom of the table.

Specific Volatile
Drainage Conduct- Suspended
River Area Tempera- ivity TSS Solids Chloride TKN
Site ID Mile (sq. mi.) | ture(°C) | pH(S.U.) uS/cm (mg/L) (mg/L) (mg/L) (mg/L)
Mill Creek
116 17.20 | 450 19.6 773 Phaes ] - - 95.1
11-5 13.80 10.40 10.6 6.54 809 - - 122.0 1.87
11-4 10.10 18.30 - - 883 - - 165.5
11-3 7.20 21.40 23.8 8.35 779 - - 131.0
11-2 1.71 62.30 21.8 7.99 829 9.17 101.1 1.84
11-1 0.70 63.80 22.2 8.08 851 8.99 93.5 1.99
North Mill Creek
10-7 11.30 19.23 21.5 7.72 - - 1.45
10-3 10.20 20.86 225 8.05 728 21.0 2.04
10-2 8.10 29.57 20.1 8.25 817 - - 55.7 1.46
10-1 1.10 31.97 20.1 8.24 765 - - 65.6 1.54
Hastings Creek
10-5 3.12 3.91 20.1 8.08 856 - - 147.5
10-4 1.68 5.60 220 7.62 873
Unnamed Tributary to North Mill Creek @RM 0.75
10-6 0.04 0.99 19.9 8.18 - [ - ] 9ea | 181
Newport Drainage Ditch
122 3.03 2.80 18.7 7.30 806 - - 80.2 F
12-1 0.70 7.35 194 7.53 819 - - 89.8 1.57
Suburban Country Club Tributary
13-10 200 | 400 | 148 | 779 [ 823 - [ - T 0as 2N
Slocum Creek
13-11 136 | 240 | 104 | 774 | 719 ] - [ - | 83 | 199
Unnamed Tributary to Greenleaf Creek @RM 0.64
13-13 040 | 110 | 176 | 819 - - 1.92
Unnamed Tributary to DesPlaines River @RM 89.5
13-17 013 | 090 | 182 8.36 - -
Stoneroller Creek
13-9 042 | 410 | 163 | 79 | 1050 | - | -
West Fork Belvidere Rd. Tributary
13-14 0.21 2.30 13.8 7.89 1130 - -
13-8 0.15 3.80 135 7.86 1020 - -
Bull's Brook
13-15 1.95 1.90 18.1 8.13 778 - - 94.2
13-7 0.25 2.70 19.5 7.91 765 - - 88.5
Bull Creek
14-6 5.95 2.40 16.9 7.88 - - 55.3
14-5 4.70 1.30 12.6 7.97 - - 121.0
14-2 1.00 8.40 21.8 8.23 978 - - 193.0
14-1 0.50 11.70 15.0 7.87 904 152.5 1.86
West Branch Bull Creek
14-4 2.54 5.10 19.3 7.62 1030 - - 218.0
14-3 1.60 7.10 20.3 8.27 938 - - 173.0
Condition Good <1038 <31.6 <7.77 <120.0 <1.12
Category Fair <1208 <35.2 <9.83 <184.9 <1.63
Thresholds Poor <1378 <38.7 <11.88 <249.8 <2.14
[ veypoor |
IPS None None IPS IPS IPS IPS IPS
Source —
Illinois WQS <32.2 >6.0;<9.0 None None None 500.0 None

IPS - NE Illinois Integrated Prioritization System (IPS; MBI 2020a)
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Figure 11. Temperature ( °C) measured continuously by Datasondes deployed for 3-4 day periods
during August 12-15, 2019, August 20-24, 2019, and August 21-25, 2019 at 14 locations in the
Year 3 Upper Des Plaines study area. Box-and-whisker plots show the minimum, maximum,
25th and 75th percentiles, median, and outlier (>2 interquartile ranges from the median)
values. The lllinois EPA May-November maximum temperature criterion (32.2 °C) is shown by a
solid line. Maximum (29.4 °C) and average (27.8 °C) Ohio River Basin criteria for streams are
shown by solid and dashed lines (from the Ohio WQS).

Conductivity was measured with a water quality meter at each fish sampling site Table 12) and
continuously via the short-term Datasonde deployments at 14 locations (Figurel11). Single
values in the grab samples were with the excellent and good thresholds of the NE lllinois IPS
with the exception of three sites, Stoneroller Creek (site 13-9) and the upstream site on the
West Fork Belvidere Rd. tributary (site 13-14), each if which were in the fair range, and a very
poor value in the unnamed tributary to Greenleaf Creek (site 13-13; Figure 12). The boxplot
comparing 2016 and 2019 results showed consistently higher values in 2016 owing largely to
the much lower flows experienced in that year compared to the higher flows in 2019. The
continuous data measured in mid to late August at the 14 Datasonde sites (Figure 11) was
generally in agreement with the exception of consistently fair values in Bull Creek (site 14-1)
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Figure 12. Specific conductance (1S/cm) measured continuously by Datasondes deployed for 3-4
day periods during August 12-15, 2019, August 20-24, 2019, and August 21-25, 2019 at 14
locations in the Year 3 Upper Des Plaines study area. Box-and-whisker plots show the
minimum, maximum, 25th and 75th percentiles, median, and outlier (>2 interquartile ranges
from the median) values. The NE Illinois IPS thresholds are shown by solid and dashed lines.

and the West Branch Bull Creek (site 14-4), consistently fair and poor values at the upstream

most site in Mill Creek (site 11-6), and wide range of values in Hastings Creek at the upstream
most site (site 10-5) some well into the poor and very poor ranges. These results indicate the
transient nature of dissolved materials inputs in certain parts of the Year 3 subwatersheds.

Chlorides

In temperate climates such as northern lllinois, chlorides are an emerging problem because
they reflect their accumulation in soils and shallow groundwater resulting from repeated
application of deicing materials. It is only over the past two decades that they have been
documented to reach concentrations that can threaten and impair aquatic life. Existing aquatic
life criteria for chloride (230 mg/L U.S. EPA recommended) do not protect sensitive species
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(Miltner 2021). Of particular concern in urban areas with high road density is the concentration
of chlorides from winter road salt applications and point source loadings from water treatment
blowdown. Kelly et al. (2012) identified a steadily increasing trend in chloride levels in the
Illinois River at Peoria where the median increased from 20 mg/L in 1947 to nearly 100 mg/L in
2004 with high values in the 1940s of <40 mg/L rising to >300 mg/L by 2003. Chlorides do not
exhibit a simple runoff and export mode of effect, but rather accumulate in near surface
groundwater (Kelly 2008), soils, and land surfaces adjacent to streams. Seasonal studies have
shown that elevated summer concentrations are correlated with higher and acute
concentrations during late winter and spring periods (Kaushal et al. 2005). Research in New
England (Kaushal et al. 2005) and Minnesota (Novotny et al. 2008) show that chlorides can
accumulate in watersheds and that there is a strong association between high winter and
elevated summer concentrations. Novotny et al. (2008) identified that 78% of the road salt
applied in a Minnesota watershed accumulated in a given year and contributed to an increase
in summer chloride concentrations.

Median concentrations of chloride were within the excellent range of the NE lllinois IPS
threshold of 40 mg/L at the two upstream sites in North Mill Creek (sites 10-3 and 10-7)
reflecting the lower proportion of urban relates land uses (Table 12). The IPS excellent
threshold is similar to the value Miltner (2021) described as reflecting unperturbed conditions.
An additional 14 sites were within the good range of the IPS thresholds and were also in
subwatersheds with comparatively low urban land uses. Another 10 sites were in the fair range.
The four remaining sites with values exceeding the poor and very poor thresholds (Figure 13)
occurred in the most urbanized portions of the Year 3 subwatersheds and included the
upstream West Branch Bull Creek (14-4, poor), a single site in Bull Creek (14-2, poor), unnamed
tributary to Greenleaf Creek (13-13, very poor), and the highest value in Stoneroller Creek (13-
9, very poor). The concentrations of chloride were substantially lower in 2019 compared to
2016 throughout the Year 3 subwatersheds by one narrative condition class in each if the four
subwatershed bundles (Figure 13). This is at least partly due the lower flows experienced
throughout the summer-fall of 2016 and the dilution offered by higher flows in 2019, but may
also be a reflection of improved deicing practices since 2016.

Total Kjeldahl Nitrogen (TKN)

The TKN were previously described in the Demand and Nutrient Related Parameters section of
this report, but are included here (Table 12) as an indicator of urban nonpoint source runoff.
Major sources of organic nitrogen in urban stormwater runoff include lawn and garden
fertilizers, pet waste, leaking septic tanks, landfills, effluent from sewage treatment plants, and
vehicle exhaust (U.S. EPA 2020). Nitrogen from aerial and terrestrial sources accumulates on
urban roads and parking lots until runoff from a precipitation event carries the pollutants into
stormwater drains and directly to local waterbodies. Among different land uses, the highest
concentrations of TKN originate from impervious surfaces (e.g., freeways, parking lots, and high
density residential). In the Year 3 subwatersheds TKN was highly elevated exceeding the poor
and very poor IPS thresholds at 22 of the 31 sites where it was analyzed reflecting impacts by
both agricultural and urban sources. It was below detection at only three sites, Stoneroller
Creek (13-9), Bull Creek at RM 1.0 (14-2), and the West Branch Bull Creek at RM 1.6 (14-3). The
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Figure 13. Specific conductance (uS/cm) values by subwatershed and stream in the Year 3 2019
study area. Single grab sample values are shown by individual site by drainage area (upper
panel) in 2016 and 2019 and in tributary subwatershed bundles as box-and-whisker plots
(lower panel). Dashed and solid lines represent effect thresholds from the NE Illinois IPS

(Table 7).
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Figure 14. Concentrations of chloride (mg/L) by subwatershed and stream in the Year 3 2019

study area. Median values are shown by individual site by drainage area (upper panel) in
2016 and 2019 and in tributary subwatershed bundles as box-and-whisker plots (lower
panel). Dashed and solid lines represent effect thresholds from the NE Illinois IPS (Table 7).
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sampling in 2019 was more thorough than in 2016, but the median values were higher in 2019
at corresponding sites than in 2016, which corresponds to the higher flows in 2019 reflecting
higher runoff.

Other Urban Related Parameters

Some of the commonly used parameters to assess nonpoint source runoff in general, and urban
runoff in particular were collected at only a few sites thus precluding a watershed or
subwatershed wide assessment. Total suspended solids (TSS) was collected at five sites (Table
12) and exceeded the NE lllinois very poor threshold at two sites in lower Mill Creek (11-1 and
11-2). Volatile suspended solids (VSS), intended to serve as a proxy for measuring biochemical
oxygen demand, exceeded the fair threshold at the same two sites in Mill Creek. Deducing
anything about the meaning of these results other than the IPS threshold exceedances is
limited by the low spatial density of the data. Heavy metals were sampled at only one site in
lower Mill Creek at RM 0.70 (site 11-1) and included arsenic, copper, iron, magnesium (four
sites), mercury, nickel, sodium, and zinc. None of the results suggested any serious issues for
General Use aquatic life use attainment.

Sediment Chemistry

Sediment samples were evaluated against guidelines compiled by McDonald et al. (2000),
[llinois sediment metals guidelines (Short 1998), and the new IPS derived narrative ranges (see
Table 8). The MacDonald et al. (2000) threshold effect levels (TEL) are where toxic effects are
initially apparent and likely to affect the most sensitive organisms. Probable effect levels (PEL)
are where toxic effects are more likely to be observed over a wider range of organism
sensitivities. Short (1998) identified elevated and extremely elevated sediment metal
concentrations for lllinois streams and rivers. The newer IPS thresholds are based on analyses
against the most sensitive species to each sediment metal and PAH parameter (MBI 2020a), but
are limited by insufficient samples from excellent quality rivers and streams. Sediment metal
sampling results from 2019 are summarized by concentration rating and parameter class in
Table 13 and polycyclic aromatic hydrocarbon (PAHs) compounds in Table 14. PAHs result from
the incomplete combustion of hydrocarbons and are a common component of stormwater
runoff in urban areas — they are not a direct byproduct of any manufacturing process.

Metals in Sediment

Nineteen (19) heavy metals were analyzed in sediment samples collected at 22 sites in the 2019
Year 3 subwatersheds (Table 13). The concentrations in bulk sediment were evaluated by the
thresholds established by MacDonald et al. (2000), Short (1998), and the NE lllinois IPS (MBI
2020a). Only six (6) parameters had levels that exceeded any of the effect thresholds of the
aforementioned sources. The NE lllinois IPS has the more stringent thresholds and anything
exceeding the fair threshold was included as an exceedance of concern. Of the six parameters
with exceedances that potentially correspond to an impairment of the General Use for aquatic
life only two (2), cadmium and zinc occurred at multiple locations. For the remainder a single
aluminum value in the Newport Drainage Ditch at RM 3.03 (site 12-2) exceeded the very poor
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IPS threshold, two copper values, one in Mill Creek at RM 13.80 (site 11-5) and one at the same
Newport Drainage Ditch location (12-2), exceeded the fair IPS threshold, and three manganese
values, an exceedance of the very poor threshold in Stoneroller Creek (13-9), and exceedances
of the poor threshold in Bulls Brook (site13-15) and Bull Creek (14-6). Cadmium exceeded the
very poor threshold at the same Newport Drainage Ditch site (12-2), and the poor threshold in
Mill Creek (11-5), North Mill Creek (10-1), and the suburban Country Club tributary (13-10),
with another 10 sites exceeding the fair threshold, the majority in the most urbanized portions
of the Year 3 study area. Zinc exceeded the IPS poor threshold in the Newport Drainage Ditch
site (12-2) and the fair threshold at four other sites scattered throughout the study area. The
Newport Drainage Ditch site at RM 3.03 (site 12-2) stood out with exceedances of five (5)
parameters, two of which were very poor and one poor. Mill Creek at RM 13.8 (site 11-5) had
three parameters in excess of at least an IPS fair threshold with all other sites having only two,
one, or no exceedances.

PAH Compounds in Sediment

Polycyclic aromatic hydrocarbon (PAH) compounds are a common pollutant found in stream
sediments particularly in urbanized or urbanizing watersheds. Most of the common PAH
compounds such as benzo(a)pyrene, benzo(ghi)perylene, chrysene, fluoranthene,
phenanthrene, and pyrene originate from oil-based and coal tar-based compounds (e.g.,
asphalt sealants, tars, gasoline, car exhaust, tire residues, motor oil, etc.). Acenaphthylene,
anthracene, benzo(a)pyrene, naphthalene, phenanthrene, and pyrene are also manufactured
and used in various industrial processes. The remaining PAH compounds are not commercially
produced and are solely the result of the incomplete combustion of coal or oil-based products.
As such, multiple PAH compounds are usually found in urbanized watersheds with a high
density of asphalt paved surfaces and heavy automobile traffic and entering streams via runoff
from highways and other paved surfaces.

Fifteen (15) PAH compounds were analyzed in sediment samples collected at 22 sites
throughout the 2019 Year 3 subwatersheds (Table 14). The vast majority of the analyses
revealed PAH compound concentrations either below the method detection limits or with the
excellent/good range of the NE lllinois IPS thresholds. Only one site, Bull Creek at RM 1.0 (site
14-2) had any threshold exceedances with 14 of the 15 compounds exceeding the very poor IPS
thresholds and 10 exceeding the Probable Effect Concentration (PEC) of MacDonald et al.
(2000) and 12 exceeding the Threshold Effect Concentration (TEC) most by more than one
order of magnitude. This site is in one of the most heavily urbanized portions of the Year 3
study area.

Physical Habitat Quality for Aquatic Life — QHEI

The physical habitat of a stream or river is a primary determinant of biological quality and
potential. Streams in the glaciated Midwest, left in their natural state, typically offer pool-run-
riffle sequences, moderate to high sinuosity, and well-developed channels with deep pools,
heterogeneous substrates, and cover in the form of woody debris, hard substrates, and aquatic
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macrophytes. Lower gradient streams may not offer such distinct riffle habitats and are
oftentimes run and glide dominated, but can still offer a diversity of substrates, well developed
pool habitats, and well-developed instream cover features associated with woody debris and
aquatic macrophytes. The Qualitative Habitat Evaluation Index (QHEI) categorically scores the
basic components of stream and riverine habitat into rankings according to the degree to which
those components are found compared to a natural state, or conversely, in an altered or
modified state. In the 2019 Year 3 Upper Des Plaines River subwatersheds study area, QHEI
scores and physical habitat attributes were recorded in conjunction with the fish sampling
conducted at each site.

Based on the QHEI scores alone overall habitat quality ranged from good at four (4) sites to
poor at five (5) sites with the remaining 20 sites rated fair (Table 15) based on the NE lllinois IPS
(Table 9) that are more stringent than the prior usage of narrative ratings from Ohio. The
numbers and ratios of good and poor habitat attributes in Table 15 (after Rankin 1989, 1995)
are also important to understand in terms of the restorability of altered habitat and when
seriously degraded habitat might preclude attainment of the General Use for aquatic life.

The highest scoring sites were all in the good range and included Stoneroller Creek (site 13-9)
with a QHEI of 82.0, Mill Creek at RM 1.71 (site 11-2) with a QHEI of 80.0, Bull Creek at RM 0.50
(site 14-1) with a QHEI of 78.5, and Bulls Brook at RM 1.95 (site 13-15) with a QHEI of 76.5. Each
of these sites had eight (8) good attributes and only one or two (1-2) poor attributes. Fair
scoring sites in terms of the QHEI score that had seven (7) or eight (8) good attributes included
both sites on the West Fork Belvidere Rd. Tributary (sites 13-8 and 13-14), Bull Creek at RM 1.0
(site 14-2), and the West Branch Bull Creek at RM 1.6 (site 14-3). Of these sites the lower West
Fork Belvidere Rd. Tributary site (13-8) and the Bull Creek site (14-2) had six (6) and five (5)
poor attributes that offset the good attributes.

Sites with poor QHEI scores included the upstream most site in Mill Creek at RM 17.2 (site 11-6)
with a very poor attributes ratio of 9.0, North Mill Creek at RM 11.3 (site 10-7) also with a very
poor attributes ratio of 9.0, Hastings Creek at RM 1.68 (site 10-14) with only two (2) good
attributes, the Suburban Country Club Tributary (site 13-10) also with only two (2) good
attributes, and the West Branch Bull Creek at RM 2.54 (site 14-4) with six (6) poor attributes.
Recent and legacy channelization were associated with most if the poor and several of the fair
QHEI scores. Three (3) sites had the high influence poor attribute of being channelized with no
recovery evident and nine (9) sites with the moderate influence poor attribute recovering from
channelization. The majority were in the upper portion of the more agricultural Year 3 study
area and also towards the headwaters of the larger streams and the smaller tributaries that
tend to receive the most channel modifications.

Restoring altered habitat will be essential to allowing sites with impaired biota to attain the
General Use biocriteria thresholds for the fish and macroinvertebrate IBls. This task will be
more difficult at sites with higher poor to good attribute ratios and perhaps less difficult at sites
with fair QHEI scores and higher numbers of good attributes. In the case of the latter
eliminating poor attributes will raise the prospects for restoring to good QHEI scores. The

53| Page



October 15, 2021

Upper Des Plaines Year 3 Bioassessment

MBI/2021-7-7

Table 15. QHEI matrix of good (M) and high influence (®) and moderate influence (©) modified habitat attributes for 29 sites in the Year 3 DRWW study area during

2019. QHEI scores are shaded in accordance with IPS derived narrative ratings. Color coding and IPS thresholds are listed at the bottom of the table.
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Table 15. QHEI matrix of good (M) and high influence (®) and moderate influence (©) modified habitat attributes for 29 sites in the Year 3 DRWW study area during

2019. QHEI scores are shaded in accordance with IPS derived narrative ratings. Color coding and IPS thresholds are listed at the bottom of the table.
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accounting of habitat attributes in Table 15 provides the basis to examine this on a
subwatershed and site by site basis. The poor attributes spanned the entire list including
channel condition and development, siltation, and substrate embeddedness. The most
common poor attribute was no fast current types, but this might be the expected condition for
small streams in this region of lllinois.

Biological Assemblages — Fish

Fish species were ranked by each of the four subwatershed bundles — Mill Creek, North Mill
Creek, Bull Creek-Bulls Brook Des Plaines Tributaries (West), and Upper Des Plaines Tributaries
(East) — that comprised the 2019 Year 3 study area (Table 16). Tolerant, moderately tolerant,
and intermediate species dominated the ranking in each subwatershed. Only one intolerant
species (Hornyhead Chub in Bull Creek-Bulls Brook DPR Tributaries E) was ranked in the top ten
in any of the four subwatersheds. Only three intolerant species were collected in total and
included Hornyhead Chub, Stonecat Madtom, and Carmine Shiner.

Species Inventory

The Mill Creek subwatershed had 29 species, 1 hybrid, and 964 total fish weighing 11.85 Kg.
Bluntnose Minnow was predominant by numbers (25.8%) and White Sucker predominated the
biomass (18.6%). Tolerant and moderately tolerant species numbered seven (7) by numbers
and six (6) by biomass. Hornyhead Chub and Stonecat Madtom were the only intolerant
species. North Mill Creek had 22 species, 1 hybrid, and 596 fish weighing 6.73 Kg. Green Sunfish
predominated by numbers (30.0%) and Common Carp predominated the biomass (32.3%).
Tolerant and moderately tolerant species numbered nine (9) by numbers and eight (8) by
weight. Hornyhead Chub was the lone intolerant species. The Bull Creek-Bulls Brook and Des
Plaines River Tributaries (West) subwatershed had 30 species, 1 hybrid, and 1585 fish weighing
3.38 Kg. Creek Chub predominated by numbers (27.7%) and White Sucker predominated the
biomass (29.1%). Tolerant and moderately tolerant species numbered seven (7) by numbers
and weight. Carmine Shiner was the sole intolerant species in the subwatershed. The Upper Des
Plaines Tributaries (East) had 21 species, no hybrids, and 524 fish weighing 0.77 Kg. Blackstripe
Topminnow predominated by numbers (26.0%) and Creek Chub predominated the biomass
(26.3%). Tolerant and moderately tolerant species numbered four (4) by numbers and weight.
Stonecat Madtom and Carmine Shiner were the intolerant species in the subwatershed. Several
species collected are indicative of low gradient vegetated streams and include Bowfin, Central
Mudminnow, Blackside Darter, and Pirate Perch. The full listing of species by subwatershed and
site are included in Appendix A.

Fish Assemblage Condition

Fish IBI (fIBI) scores are from one or two sampling passes (the mean of the latter) within the
summer-early fall index period. The General Use biocriterion of 41 was not met at any of the 29
sites sampled (Figure 14). The median of all fIBI scores by subwatershed bundle was in the non-
supporting fair range except in North Mill Creek which consistently in the non-supporting poor
range. There were no apparent differences between 2016 and 2019 even though each had
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Table 16. Top ten fish species ranked by numbers and biomass in each of the four subwatershed
bundles in the 2019 Year 3 Upper Des Plaines River subwatershed study area.

Mill Creek North Mill Creek
Tolerance No./Wt. | % By Tolerance No./Wt. | % By
Species IL OH Collected| Number Species IL | OH Collected| Number
Species Ranks by Numbers Species Ranks by Numbers
Bluegill P 249 25.8 Green Sunfish T T 179 30.0
Green Sunfish T T 158 16.4 Bluegill Sunfish P 103 17.3
Spotfin Shiner 115 11.9 Bluntnose Minnow T T 64 10.7
Bluntnose Minnow T T 72 7.5 Largemouth Bass 52 8.7
Largemouth Bass P 43 4.5 Central Mudminnow T T 39 6.5
Pumpkinseed Sunfish P 35 3.6 Creek Chub T T 35 5.9
Blackside Darter 31 3.2 Yellow Bullhead T T 34 5.7
Orangespotted Sunfish 30 3.1 White Sucker T T 28 4.7
Blackstripe Topminnow P 26 2.7 Fathead Minnow T T 19 3.2
Golden Shiner T T 26 2.7 Common Carp T T 13 2.2
Species Ranks by Weight (Kg) Species Ranks by Weight (Kg)
White Sucker T T 2.20 18.6 Common Carp T T 2.17 32.3
Bluegill P 2.02 17.0 White Sucker T T 1.59 23.7
Common Carp T T 1.96 16.6 Northern Pike 0.80 11.9
Channel Catfish 1.38 11.7 Bluegill Sunfish T T 0.70 10.4
Largemouth Bass 0.92 7.8 Green Sunfish T T 0.67 9.9
Northern Pike 0.83 7.0 Yellow Bullhead T T 0.30 4.5
Green Sunfish T T 0.47 4.0 Black Bullhead T T 0.20 3.0
Yellow Bullhead T T 0.40 34 Central Mudminnow T T 0.08 1.2
Bowfin 0.40 3.4 Largemouth Bass 0.07 1.1
Pumpkinseed Sunfish P 0.27 2.3 Bluntnose Minnow T T 0.06 2.3
Bull Creek-Bulls Brook DPR Tributaries (West) Des Plaines River Tributaries (East)
Tolerance No./Wt. % By Tolerance No./Wt. % By
Species IL OH Collected| Number Species IL OH Collected| Number
Species Ranks by Numbers Species Ranks by Numbers
Creek Chub T T 439 27.7 Blackstripe Topminnow 136 26.0
Central Stoneroller 234 14.8 Creek Chub T T 109 20.8
Green Sunfish T T 160 10.1 Green Sunfish T T 66 12.6
Bluntnose Minnow T T 132 8.3 Central Mudminnow 51 9.7
White Sucker T T 109 6.9 White Sucker T T 44 8.4
Johnny Darter 72 4.5 Largemouth Bass 23 4.4
Bluegill Sunfish P 69 4.4 Bluegill Sunfish 23 4.4
Blackside Darter 62 3.9 Johnny Darter 20 3.8
Fantail Darter M 61 3.9 Pumpkinseed Sunfish P 16 3.1
Hornyhead Chub | 56 3.5 Pirate Perch 13 2.5
Species Ranks by Weight (Kg) Species Ranks by Weight (Kg)

White Sucker T T 0.98 29.1 Creek Chub T T 0.20 26.3
Creek Chub T T 0.69 20.5 Green Sunfish T T 0.17 21.6
Green Sunfish T T 0.44 13.0 White Sucker T T 0.12 15.3
Northern Pike 0.30 8.9 Pumpkinseed Sunfish P 0.06 8.0
Central Stoneroller 0.23 6.8 Central Mudminnow 0.05 7.1
Largemouth Bass 0.12 3.7 Largemouth Bass 0.05 6.1
Hornyhead Chub | 0.11 3.2 Blackstripe Topminnow 0.03 4.4
Yellow Bullhead T T 0.10 2.9 Pirate Perch 0.03 35
Pumpkinseed Sunfish P 0.09 2.7 Bluegill Sunfish 0.02 2.6
Bluntnose Minnow T T 0.08 2.4 Northern Pike 0.01 1.7
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(lower panel). Dashed and solid lines represent full support, non-support fair, and
non-support poor.
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substantially different flows nor were any drainage size differences.

Biological Assemblages — Macroinvertebrates

Macroinvertebrate taxa were likewise ranked by each of the four subwatershed bundles — Mill
Creek, North Mill Creek, Bull Creek-Bulls Brook Des Plaines Tributaries (West), and Upper Des
Plaines Tributaries (East) — that comprised the 2019 Year 3 study area (Table 17). Tolerant,
moderately tolerant, and facultative taxa dominated the rankings in each subwatershed.

Taxa Inventory

Mill Creek had 96 taxa among 3,376 organisms collected. The scud Gammarus sp. comprised
20.7% of the collections followed by the EImid beetle Dubiraphia sp., Oligochaeta, the mayfly
Baetis intercalaris, and the caddisfly genus Cheumatopsyche sp. North Mill Creek had 126 taxa
among 4,363 organisms collected. The Planarian Turbellaria comprised 12.56% of the
collections followed by Oligochaeta, the amphipod Hyalella azteca, the scud Gammarus sp.,
and the caddisfly genus Cheumatopsyche sp. The Bull Creek-Bulls Brook and Des Plaines
Tributaries (West) had 133 taxa among 7,328 organisms collected. The Asellid crustacean
Caecidotea sp. comprised 12.34% of the collections flowed by the scud Gammarus sp.,
Oligochaeta, the EImid beetle Stenelmis sp., and the Planarian Turbellaria. The Des Plaines
Tributaries (East) had 97 taxa among 3,940 organisms collected. The amphipod Hyalella azteca
comprised 15.18% of the collections followed by Asellid crustacean Caecidotea sp., Oligochaeta,
the scud Gammarus sp., and pea clams of the family Pisidiidae.

Macroinvertebrate Assemblage
Macroinvertebrate IBI (fIBI) scores are from single multihabitat collections at each of 29 sites
within the summer-early fall index period. The General Use biocriterion of 41.8 was met at 10
of the 29 sites sampled and nearly so at two (2) other sites (Figure 15). Of the remaining sites
14 were in the non-support fair range and 3 barely into the non-support poor range. Full
support was most frequent in the downstream reaches of major streams and the highest miBI
scores occurred in lower Mill Creek (mIBI = 58.5; site 11-1), the two lowermost sites in North
Mill Creek (mIBI = 56.0 and 58.2; sites 10-1 and 10-2), and Stoneroller Creek (mIBI = 57.6; site
13-9).

Biological Assemblages — Response Signatures

Table 18 lists the fIBI score, selected fIBI metrics, mIBI score, selected mIBI metrics, and other
macroinvertebrate assemblage attributes, three (3) of which are key biological response
signatures associated with toxic impacts (%DELT anomalies, % toxic tolerant taxa) and organic
enrichment (% organic enrichment tolerant taxa; Yoder and DeShon 2003). None of these
response indicators were in the very poor range and only four (4) sites were in the poor range
for organic enrichment tolerant taxa. Some of the results corresponded to stressor indicators
that are relevant to the occurrence of these response signatures, but these also varied
somewhat as to their degree and severity of occurrence as described below.
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Table 17. Top forty macroinvertebrate taxa ranked by numbers in each of the four subwatershed
bundles in the 2019 Year 3 Upper Des Plaines River subwatershed study area.

Mill Creek Subwatershed North Mill Creek d

Taxa Taxa

Code Taxa Name Tolerance| Numbers | Percent Code Taxa Name Tol b Percent
06800 |Gammarus sp 699 20.70% 01801 |Turbellaria 548 12.56%
68700 |Dubiraphia sp 326 9.66% 03600 |Oligochaeta 500 11.46%
03600 |Oligochaeta 239 7.08% 06201 |Hyalella azteca 321 7.36%
11130 |Baetis intercalaris 176 5.21% 06800 |Gammarus sp 294 6.74%
[ 52200 Cheumatopsyche sp 147 4.35% 52200 |Cheumatopsyche sp 226 5.18%
22001 |Coenagrionidae 143 4.24% 68708 |Dubiraphia vittata group 192 4.40%
68708 |Dubiraphia vittata group 138 4.09% 11130 |Baetis intercalaris 136 3.12%
83040 |Dicr neomodestus 138 4.09% 83300 |Glyptotendipes (G.) sp 135 3.09%
05800 |Caecidotea sp 136 4.03% 13400 |Stenacron sp 115 2.64%
83300 [Glyp dipes (G.) sp 120 3.55% 95100 |Physella sp 108 2.48%
69400 |Stenelmis sp 104 3.08% 05800 |Caecidotea sp 100 2.29%
84450 |Polypedilum (Uresipedilum) flavum 93 2.75% 68700 |Dubiraphia sp 99 2.27%
01801 |Turbellaria 77 2.28% 17200 |Caenis sp 93 2.13%
84540 |Polypedilum (Tripodura) scalaenum group 66 1.95% 22001 |Coenagrionidae 87 1.99%
98001 |Pisidiidae 59 1.75% 78600 |Pentaneura inconspicua 85 1.95%
68901 |Macronychus glabratus 45 1.33% 84470 |Poly lilum (P.) illinoense 85 1.95%
84470 |Polypedilum (P.) illinoense 43 1.27% 68201 |Scirtidae 80 1.83%
13400 |Stenacron sp 40 1.18% 98001 |Pisidiidae 79 1.81%
78655 |Procladius (Holotanypus) sp 40 1.18% 84450 |Polypedilum (Uresipedilum) flavum 77 1.76%
82820 |Cryptochironomus sp 35 1.04% 74100 |Simulium sp 73 1.67%
85625 |Rheotanytarsus sp 32 0.95% 78200 |Larsia sp 65 1.49%
83158 |Endochironomus nigricans 29 0.86% 85625 |Rheotanytarsus sp 55 1.26%
95100 |Physella sp 29 0.86% 69400 |Stenelmis sp 52 1.19%
17200 |Caenis sp 28 0.83% 94400 |Fossaria sp 39 0.89%
77750 |Hayesomyia senata or Thienemannimyia norena 27 0.80% 84540 |Polypedilum (Tripodura) scalaenum group 35 0.80%
82730 |Chironomus (C.) decorus group 27 0.80% 52530 |Hydropsyche depravata group 33 0.76%
77355 |Clinotanypus pinguis 25 0.74% 77750 |Hayesomyia senata or Thienemannimyia norena 30 0.69%
82880 |Cryptotendipes sp 19 0.56% 82820 |Cryptochironomus sp 30 0.69%
98600 |Sphaerium sp 19 0.56% 21200 |Calopteryx sp 28 0.64%
98200 |Pisidium sp 16 0.47% 82730 |Chironomus (C.) decorus group 27 0.62%
16700 |Tricorythodes sp 14 0.41% 77500 |Conchapelopia sp 25 0.57%
68201 |Scirtidae 14 0.41% 78655 |Procladius (Holotanypus) sp 22 0.50%
84520 |Polypedilum (Tripodura) halterale group 14 0.41% 68901 |Macronychus glabratus 19 0.44%
97601 |Corbicula fluminea 14 0.41% 77120 |Ablabesmyia mallochi 17 0.39%
78600 |Pentaneura inconspicua 12 0.36% 84520 |Polypedilum (Tripodura) halterale group 17 0.39%
84210 |Paratendipes albimanus or P. duplicatus 12 0.36% 98200 |Pisidium sp 17 0.39%
85800 |Tanytarsus sp 10 0.30% 06700 |Crangonyx sp 16 0.37%
06201 |Hyalella azteca 9 0.27% 53800 |Hydroptila sp 16 0.37%
22300 |Argia sp 9 0.27% 82880 | Cryptotendipes sp 16 0.37%
79000 | Tanypus sp 9 0.27% 84700 |Stenochironomus sp 16 0.37%

Bull Creek- Bulls Brook DPR Tribs. (West) Upper Des Plaines Tributaries (East)

Taxa Taxa

Code Taxa Name Tolerance| Numbers | Percent Code Taxa Name Numbers | Percent
05800 |Caecidotea sp 904 12.34% 06201 |Hyalella azteca 598 15.18%
06800 |Gammarus sp 811 11.07% 05800 |Caecidotea sp 501 12.72%
03600 |Oligochaeta 750 10.23% 03600 |Oligochaeta 475 12.06%
69400 |Stenelmis sp 676 9.22% 06800 |Gammarus sp 453 11.50%
01801 |Turbellaria 514 7.01% 98001 |Pisidiidae 345 8.76%
98600 |Sphaerium sp 332 4.53% 95100 |Physella sp 332 8.43%
06201 |Hyalella azteca 321 4.38% 22001 |Coenagrionidae 118 2.99%
98200 |Pisidium sp 253 3.45% 68700 |Dubiraphia sp 111 2.82%
52200 |Cheumatopsyche sp 236 3.22% 01801 |Turbellaria 106 2.69%
04664 |Helobdella stagnalis 228 3.11% 84750 |Stictochironomus sp 105 2.66%
98001 |Pisidiidae 161 2.20% 84210 |Paratendipes albimanus or P. duplicatus 88 2.23%
22001 |Coenagrionidae 137 1.87% 94800 |Stagnicola sp 73 1.85%
84450 |Polypedilum (Uresipedilum) flavum 125 1.71% 82730 |Chironomus (C.) decorus group 42 1.07%
93200 |Hydrobiidae 104 1.42% 11200 |Callibaetis sp 40 1.02%
68700 |Dubiraphia sp 89 1.21% 17200 |Caenis sp 34 0.86%
69200 |Optioservus sp 78 1.06% 68708 |Dubiraphia vittata group 32 0.81%
21300 |Hetaerina sp 76 1.04% 69400 |Stenelmis sp 31 0.79%
11130 |Baetis intercalaris 75 1.02% 98600 |Sphaerium sp 30 0.76%
84210 |Paratendipes albimanus or P. duplicatus 75 1.02% 83840 |Microtendipes pedellus group 28 0.71%
83040 |Dicrotendipes neomodestus 66 0.90% 79000 |Tanypus sp 27 0.69%
11120 |Baetis flavistriga 65 0.89% 84470 |Polypedilum (P.) illinoense 25 0.63%
06700 |Crangonyx sp 64 0.87% 83158 |Endochironomus nigricans 18 0.46%
84470 |Polypedilum (P.) illinoense 60 0.82% 94400 |Fossaria sp 17 0.43%
95100 |Physella sp 57 0.78% 52200 |Cheumatopsyche sp 16 0.41%
77500 |Conch lopia sp 46 0.63% 85500 |Paratanytarsus sp 16 0.41%
74100 |Simulium sp 45 0.61% 95900 |Gyraulus sp 16 0.41%
11200 |Callibaetis sp 43 0.59% 98200 |Pisidium sp 16 0.41%
85800 | Tanytarsus sp 40 0.55% 85800 | Tanytarsus sp 13 0.33%
83820 |Microtendipes "caelum" (sensu Simpson & Bode, 1980) 38 0.52% 06700 |Crangonyx sp 12 0.30%
84540 |Polypedilum (Tripodura) scalaenum group 38 0.52% 82820 |Cryptochironomus sp 11 0.28%
85500 |Paratanytarsus sp 37 0.50% 93200 |Hydrobiidae 11 0.28%
78200 |Larsia sp 36 0.49% 96264 |Planorbella (Pierosoma) pilsbryi 11 0.28%
84000 |Parachironomus sp 36 0.49% 77355 |Clinotanypus pinguis 9 0.23%
84750 |Stictochironomus sp 35 0.48% 77500 |Conchapelopia sp 9 0.23%
82820 |Cryptochironomus sp 34 0.46% 80420 |Cricotopus (C.) bicinctus 9 0.23%
68708 |Dubiraphia vittata group 33 0.45% 52530 |Hydropsyche depravata group 8 0.20%
78655 |Procladius (Holotanypus) sp 29 0.40% 72900 |Culex sp 8 0.20%
82730 |Chironomus (C.) decorus group 28 0.38% 83040 |Dicrotendipes neomodestus 7 0.18%
83300 |Glyptotendipes (G.) sp 27 0.37% 83300 |Glypt dipes (G.) sp 7 0.18%
85625 |Rheotanytarsus sp 26 0.35% 04664 |Helobdella stagnalis 6 0.15%
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Figure 16. lllinois macroinvertebrate IBI scores by subwatershed and stream in the
Year 3 2019 study area. Values are shown by individual site by drainage area (upper
panel) in 2016 and 2019 and in tributary subwatershed bundles as box-and-whisker
plots (lower panel). Dashed and solid lines represent full support, non-support fair,
and non-support poor.
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The %DELT anomalies on fish were in the fair range at seven (7) sites scattered throughout the
2019 Year 3 study area. While low, any detection of DELTs greater than 0.1% is noteworthy as a
healthy assemblage should have very few or no DELT anomalies. The highest DELT of 1.73%
occurred in Mill Creek at RM 13.8 (site 11-5) which also had a very low D.O. value of 0.16 mg/L
in the Datasonde results. Low D.O. is one of the key parameters associated with elevated DELT
anomalies (Yoder and Rankin 1995; Sanders et al. 1999). The second highest DELT result of
1.33% occurred in Bull Creek at RM 4.70 (site 14-5) followed by the Suburban Country Club
Tributary at RM 2.0 (site 13-10) at 1.03%. The other fair DELT values were in the 0.25-0.50%
range. The latter site had a high mean ammonia of 0.88 mg/L which is in the very poor range of
the IPS and could be an exceedance of the water quality criteria under high pH conditions.

Five (5) sites had poor organic enrichment macroinvertebrate taxa results. Both Hastings Creek
sites had 47.5% (site 10-4) and 58.5% (site 10-5) organic enrichment tolerant taxa. The
upstream site was designated as likely nutrients and the downstream site as enriched by the
modified SNAP procedure. Bull Creek at RM 4.7 (site 14-5) had 50.2% organic enrichment
tolerant taxa, the same site that had elevated DELT anomalies on fish. The Unnamed Tributary
to the Des Plaines River at RM 89.5 (site 13-17) had 44.8% organic enrichment tolerant taxa
which also had a very poor TKN value, but no other chemical indicators of note. West Branch
Bull Creek at RM 5.1 (site 14-4) had the remaining poor organic enrichment tolerant taxa at
39.7% which had a very low minimum D.O. value of 1.81 mg/L and was rated as likely nutrients
by the modified SNAP procedure.

Synthesis

The biological criteria for fish and macroinvertebrates used by Illinois EPA (2018) establish the
thresholds by which impaired sites and reaches are determined. The assignment of causes in
this analysis generally attempts to follow the overall intent of the lllinois Integrated Report
assessment guidelines, but is supplemented by the more extensive biological effect thresholds
provided by the recently developed IPS tools and indicators (MBI 2020a) and are more spatially
refined by the intensive pollution survey design. The delineation of causes and sources was
based on integrating and synthesizing the preceding analyses of categorical and parameter-
specific stressor threshold exceedances. The most influential of these in 2018-19 are included in
Table 18 along with the fish and macroinvertebrate IBI scores and other indicators of stress and
response. Habitat alteration is represented by the QHEI and the QHEI modified:good attributes
ratio, D.O. includes the minimum measured by Datasondes, the effect of nutrient enrichment
by the diel D.O. swing narrative, the nutrient enrichment effect status, the new IPS nutrient
index, new IPS chemical threshold exceedances for water and sediment, and biological
response signatures for organic enrichment and toxic tolerant indicators.

The baseline biological condition of the Year 3 Upper Des Plaines subwatersheds has been
shaped by the naturally low gradient and wetland origins of the region. The current condition of
the biological assemblages reflects historical changes that have significantly altered these
natural features, mostly through hydrological and physical alterations related to agricultural,
suburban, and urban development throughout the study area. Both the direct and indirect
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influences of the altered hydrology and habitat were evident in the chemical, habitat, and
bioassessment results. The legacy of hydrological and habitat alterations where they are most
evident have resulted in sluggish flows, excessive siltation, embedded substrates, sparse
instream cover, sediments high in organic matter, and indicators of agricultural and urban
runoff that are further exacerbated by the altered flows and habitat. TKN values were very poor
and poor at numerous sites an indication of excessive runoff and instream algal production.
Runoff containing sediments that are high in organic matter also combined with sluggish flows
and stream channel alterations to exacerbate low D.O. concentrations and high to wide diel
D.O. swings in several streams. Another indicator of excessive organic enrichment were the
consistently high E. coli maximum values at the 2420 cfu/100 mL upper limit of the analytical
method at all sites in North Mill Creek, Hastings Creek, Newport Drainage Ditch, Slocum Creek,
Unnamed Tributary to Greenleaf Creek, West Fork Belvidere Rd. Tributary, and West Branch of
Bull Creek. At sites with more “normal” mean E. coli values this is an indication of periodic
spates from periods of runoff. However, some sites had elevated means indicating a more
routine bacterial contamination. A higher upper limit for the analytical method could possibly
better separate sites with sewage contamination versus general nonpoint source runoff. The
introduction of wastewater from the Lindenhurst WWTP into Hastings Creek did not add
appreciably to the existing upstream delivery of nutrients, oxygen demanding wastes, and
ammonia-N. The LCDPW Mill Creek WWTP discharges to Mill Creek only one mile from the Des
Plaines mainstem thus only its immediate and seemingly negligible impact could be assessed.
Only four (4) sites had QHEI scores that were considered good with the majority of sites scoring
in the fair range. Where habitat alteration was a factor it was severe with two (2) sites
exhibiting extremely high poor to modified attribute ratios. Together these have resulted in
essentially complete non-attainment of the General Use for aquatic life throughout the study
area. However, the severity of the non-attainment varies at the subwatershed, reach, and site
scales.

Recently derived IPS thresholds for water and sediment chemistry and physical habitat
attributes (MBI 2020a) were available to better assess causes of impairment and their
comparative severity. The approach for deriving these thresholds included a more refined
stratification of biological effect threshold values for parameters that showed valid
relationships with biological responses based on species and taxa level analyses and then
correlated with the corresponding fish and macroinvertebrate IBl attainment thresholds and
narrative ratings (MBI 2020a). This produced thresholds across four or five narrative categories
of quality (excellent, good, fair, poor, and very poor). This replaces the formerly used binary
(i.e., “pass/fail”) approach to evaluating exceedances of chemical and physical effect thresholds
and criteria providing for a graded approach to the assignment of causes and sources of Illinois
General Use biological impairments. The new IPS framework also offers the semblance of a
tiered aquatic life use (TALU) stratification of goals and thresholds that has been incorporated
into all IPS outputs to support local restoration and protection efforts by the respective
watershed groups and stakeholders.

A total of 16 causes associated with varying degrees of impairment of the General Use for
aquatic life were determined by relating threshold exceedances of the various physical and

65| Page



98t

213 JO WOI0q 1 PUATa] Ul 218 SBUNUE] JOSSAAS JDYI0 ‘9-p< YUB] SISNED e} ‘B-< YUBl SasNed J0od ‘0T-8< yuel sasned 10od Aian ‘q xipuaddy 235 - 10328} 113 , UL J0SSAS 243 BURYSIEM Aq pauBisse sasnes Ji

Mo SE-ST S90S 6€-0C 00'v< T0S> 6T-ST< | 6T-ST< | Jood-uoN
eI3poN ST-ST 0S0v 6’507 00°T< 6'SL> LTy-0€ | Ty>-0€ | Jiej-uoN
USIH ST-0T | 0V0C | 699 00T> | 6S.< |62L8TY| 6v-Tv< | TInd
19}EMWIO}S UBgIN “Yo14u3 21UuesI0!|IHD ‘NML ‘apuojyd (%8'72) 010eN S o 620 8'59 S8y 9T T
131BMWIOYS UBGIN ‘eluowwy’oney 13HO UeYDASANS EEENEESISHENY) 3PHOIYI'NML 0’ UIIN LT'E 0zt | 8r | 61 T
)2a4) ||ng Youp.ig 31saM
165 191EMWLIO0IS Ueqin 1XO0 /eIUOWIWIY/'DPIIOJYD N L! (%0%°0) 1130 NML SL'E I 0'8L 6'LY LE IVILYVd LT
L'8S Ja1eMWLIO]S Ueqan ‘Aiaianpuod 1sgns ‘I3HO ‘NXL spunodwo) Hyd (%5'52) "010eN apuolyd B 5 L0 €'€S 8vE 0€ [JBI-NON| v
&) 191EMWIOIS UBQIN ‘uey) ‘sqns |IHD! (%€€T) 1130 - - 080 €1LS 00T 6C d1B3-NON
6'6L J121EMWIOIS Ueqin ‘elUOWWIY UBYD I THO NAL i [ ‘0aquIN s 0S°€E 090 S'Ls | €6l
Y231 |Ing
ReMWI0NS Ueqin| ‘3HO| SIER| AL i i [ - - 069 | €6V | €2
L9L Jo1emMWLIoss Ueqn| | i AL | i | - - soL | vee [ 8¢
)00.g sjng
0'8L i 191BMWI0)S cmn:: Apixo] ‘eluowwy yoLug .u‘_ouu:v:ouwzv_._.i i S|eIRINI‘BpHOIYD i (%v£°0) 1130 _§m.m: .abms; | I = i = I 08 _ 9'LS i 6€ ; IVILYYd T
FEEGYEEIS
879 i 191EMWI03S :mn‘_i AKdixo] youu3 810 S_r_u_:mr_uw_mzdwzv:.i uzv_.L ix&.m- Ao:m_z;&Nm,or._un__§~.m: .Eums; _ NXL - i - 980 00L _ sy 143 vILdvd 8
579 | Joremwaoss uequn| BPHOIYI"0’A XEN UBYDTFHONAL| i AL |[eav87) 020w | - [ - 889 | L5t €
0'76 WY@ ¥dQ 03 Aip3nqLiL "py 243pinjag 3104 3saM
I Jo1emMuWLI03S g ‘ueyd tsans ‘13HO NI i | [ | | NMIL [ I - [ - [ 080 [ oz [ e0e | ve [UedNON[ 06
568 NY® 4201y Saulb]d $aQ 01 qlJL pawipuup
_ vi9 ] | “yo1u3 21UeBI03NPUOD TISANS “I3HO N)LL| [ epHoID NLTeIuOWLIY] [Fes8T) 0s2en] [ I I - | - [oso [ ses [ stc [ ¢
79°0 WH® X334) fpajuaain 03 Aipinglil pawpuun
s | J31eMWIoNs Ueqn| eluOWWIY"0'q “XeN'I3HD| N i i i | | NML [ 0898 - | - [ €0 | 8 | 69 | or
%2249 wnojs
0T | J23emw0ls ueqin| "APIXOLN)IL/OBEY 13HD | SIEIIN Tsqns] NyLeluowwyueyd [ (%0 Ea f [ p [ wiemowmy | ["888° - | - [ ose [ 06t | osr | o
©'86 WY® ¥da 031 Aipinguiy gnjy A13uno) ungingns
789 | SdN [ean3na8y [ Yo1U3 810 WY UBY) ISANS!IIHD " 0' XBNNAL | | [Cer'sT) oxe] 5 - [ o080 [ o€y [ 9oy [ <z
09 [/21emwiiols ueqin”powoIpAH ‘SdN [emndLBy| ‘oey 13HD"0'a U ‘Y5 “I3HD| SIEIRN'NALT0"d 1P1a75ans | i i vsv | e | osy | v8e | ot
4231 2bpupIg 10dMaN
T Ja1emuiIo}s uequn| “uey273sqnS’I3HO| N I | | [ NOIL s - - | o080 [ ses [ vovr [ st
S2°0 WY@ Y3343 [[!INl Y340N 03 Aip3nqL) pawnuun
€19 |  193emwiols UeGIN’SdN [ean3naLBy d LMM] "9pHOIYDISGNS[  "0°Q "UIIA “UeY) 13HD] [ I [ sTe | osz | Swr [ siz | 12
9z | SdN [Bam3naL8y| "0°0 "UINBPHOIYD UBY) ASGNS 0B eY IFHD | NI | | [ sy | 00T | 009 | 0T | ST
Y2319 sbunsoH
679 J131eMULI0IS UBGIN ‘SN [B4NYNdLSY ‘BlUOWIWY UBYD ONEYBITHO NIL S|EI2N “1sgnS (%8'6) 00N [:5) 09'9 007 065 | 78S 8T
Sv9 SdN [e4nynoLsy "42Hu3 2JUBSIQ BIUOWWY ISGNS IHD NXL, "0'd lRd (%8'67) 008N 159 £9°0 8.9 | 095 ST
185 8y ‘uonesyipowolpAy ‘ueyd’|I3HO NDIL| NAL €Ty 19T 0°6S €9€ 91
9'sS SdN [e4n3ndLIBY ‘UonedIPOWOIpAH “youu3 dlueSIo’eUOWWYINYL|  "0°d "UINI Uy 13HD (%) o oy [JGOEIN o/t | ¢S 8T
4224 [[IN Y1ON
8'€S dLMM ‘SdN [eanynolsy ‘SSA {UBYD{1SANS!|IHD NYIL'SSL] ‘SS1] NML'SSL S8T S8'S 00T 589 | §8S €
0€L SdN [edny o8y “Y211u7 21UEBIOSSAINYIL NMLSSL| (%Sz°0) 1130 [(ZRZARIEEN] NMIL'SSL 008 - 6C
189 SdN [edn}jnousy| '3pLI0|Y7ASANS I IHD = 079 | TSP 1C
= SdN [e4n}jndLsy| ‘eluOWWY3PHOJYD! "0°0 UIN €80 = €Y =
€67 8y ‘uonedyyipowolpAy ‘Ayoixo] ‘eluowiwy‘apliolydoneygIHD NML‘UueYDnsgns ‘0°a ;1A uIN (%€L°T)1130 (%5°92) 010N P2 €ET 8'TS Tze (44
109 SdN [enyjnaLidy ‘uonedlyipowolpAy ‘eluowwy0'a UIN ‘Ueyd’|IIHD N)L-Isgns‘oney 13HD s 0oy | 96z 0z
43210 Il
(00t-0) s32.nog Ared Hood 100d A1ap sainjeusis sainjeudis | sploysaiyL [ sploysaiyL | ploysaiyL sdi saoue xapul [ Bums [ Jom> 13HD | 191w 11y | smes
31035 Aung 6T0C AKi0331e) anneuse ploysaiy) 10ssans Sdi Aq sasned 6102 JUBJI3I0LDIX0L%  IUBWIYIMUZ Hvd S|el’n [e21WaYD J00d< [PIIIXI JDM |IUBLINN [*0"d 121d| (3puos) niov
-e10353Y JuesiQ% | uawipas | juawipas ea1wayd sdl ‘0°d "UIN a8eul
Sdl 100d< PLIF S
‘S|bniajul |

0 ‘|p2isAyd ‘Ip2160joIq puUb $32U13f3J 3|qDI JOf S210UI00f I3S *SP|oYSayl buipuodsaliod Jo 3o0UbpPaaIXa Jo A11aN3s Ayl Yim 3oubpJoaap uj Jood A1an Jo “4ood “UInf s palfIssp|d 31p Ju:
) "$31n1bubis asuodsad [D216OJOIq PUD ‘S32UDPIIIXS Sd| [DIIWAYD JUIWIPIS ‘SIIUDPIIIXS PJOYSIIYL Y0 pUD Sd] [DIIWYD ‘S123ffa 1U3LIINU 10IGDY JO SISAIDUD WOLf UMDIP 34D SIU:
q Y3IM P3a1bId0Ssp SaSNDI Y| ‘DaJp APNIS Spaysiaipmaqns sauipld sag 43ddn 6T0Z 3yl ul 311s Yana 1o paniasqo juawipdwi Jo s101021pul asuodsad [paibojoiq pup ‘ipaisAyd parwayd

90010

JUDWISSasseolg € JeaA sauleld saq Jaddn



MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

chemical parameters measured alongside the biological assemblages in a synthesis analysis
(Table 19). These were then tallied and grouped into five (5) categories and weighted in
accordance with the exceedance eclipsing a fair, poor, or very poor threshold (Table 20). Most
of the thresholds are from the NE lllinois IPS (MBI 2020a), but other sources were used for
parameters and indicators not directly included or yet derived in the IPS. The weighting was
done as follows — 5 times for very poor, 3 times for poor, and none for fair parameter
exceedances and other indicator values. This amplifies the very poor threshold exceedances as
being more likely to exert a true causal influence as opposed to simply being associated with an
impairment on a spatial basis. Nutrient and organic enrichment indicators included TKN,
ammonia-N, and organic enrichment responses in the biota comprised 35.2% of the weighted
causes (Table 19). Habitat related causes followed closely comprising 32.4% of the causes.
These were followed by urban related (12.8%), D.O. related (11.5%), and toxics and toxicity
(8.2%).

Restorability, Susceptibility, and Threat Factors

The NE lllinois IPS was developed to provide an organized and robust framework for
determining restoration and protection priorities and options for both impaired and attaining
watersheds, reaches, and sites (MBI 2020a). A Restorability factor is derived for impaired sites
and Susceptibility and Threat factors are derived for attaining sites. These factors are provided
in the synthesis (Table 19) and aquatic life use attainment (Table 1) tables. Five narrative ranges
of Restorability from very high to very low have been established on an interim basis — these
are subject to revision as these factors are applied in NE lllinois watersheds by the watershed
groups. Narrative ranges for Susceptibility and Threat from very low to very high run in the
reverse of the Restorability narratives.

In the 2019 Upper Des Plaines subwatersheds only one site was in full attainment and this
being based on a single assemblage. This site had a moderate susceptibility and a very low
threat ranking. The balance of the 30 sites were all impaired and thus were assigned
Restorability scores. Two (2) sites, the Unnamed Tributary to the Des Plaines River at RM 89.5
and the downstream site on Bulls Brook had Very High Restorability scores. This means that few
precluding factors that might otherwise deter recovery following a restoration project exist.
The majority of the remaining sites (18) had High Restorability scores and the remaining 10
sites had Moderate scores. No sites had Low or Very Low scores. Based on the Very High and
High scores much of the watershed has good potential to respond positively to restoration.
However, restoration projects will need to focus on the limiting factors for each site, reach, and
watershed that are available in the IPS databases and dashboard.
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APPENDIX A
Upper Des Plaines River Year 3 Subwatersheds 2019 Fish Assemblage Data
A-1: Fish Index of Biotic Integrity (IBI) Metrics & Scores

A-2: Fish Species Grand (all sites combined by four subwatershed bundles)
A-3: Fish Species by Sampling Event
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Appendix A-2: Midwest Biodiversity Institute
Fish Species List - Grand Totals

Rivers: Mill Creek

Years: 2019

Number of Samples: 5 Data Sources: 99 Data Types: D;E; F
Species
Code: Species Name: gegd Toler- Bre.ed IBI No. Rel. % by Rel. % by Av.
uild ance Guild  Group Fish No. No. Wt. Wt. Wit.
15-001 BOWFIN P C 1 0.3 0.10 399 3.37 1200.0
20-003 GIZZARD SHAD (0] M 3 1.0 0.31 9 0.08 10.0
34-001 CENTRAL MUDMINNOW | T C 5 1.7 0.52 3 0.03 2.0
37-001 REDFIN PICKEREL P P M 1 0.3 0.10 1 0.01 5.0
37-003 NORTHERN PIKE P M F 3 1.0 0.31 832 7.03 833.3
40-016  WHITE SUCKER (0] T S w 22 7.3 2.28 2199 18.56 300.1
43-001 COMMON CARP (0] T M G 9 3.0 0.93 1964 16.58 655.5
43-003 GOLDEN SHINER | T M N 26 8.7 2.70 93 0.79 10.8
43-004 HORNYHEAD CHUB | | N N 4 1.3 0.41 49 0.42 37.5
43-013 CREEK CHUB G T N N 4 1.3 0.41 33 0.28 25.0
43-032 SPOTFIN SHINER | M N 115 38.3 11.93 73 0.62 1.9
43-043 BLUNTNOSE MINNOW (0] T C N 72 24.0 7.47 67 0.57 2.8
47-002 CHANNEL CATFISH C F 23 7.7 2.39 1381 11.66 180.4
47-004  YELLOW BULLHEAD | T C 18 6.0 1.87 402 3.40 67.2
47-006 BLACK BULLHEAD | P C 1 0.3 0.10 5 0.04 15.0
47-008 STONECAT MADTOM | | C 7 2.3 0.73 33 0.28 14.2
54-002 BLACKSTRIPE TOPMINNOW | M 26 8.7 2.70 9 0.08 1.1
74-006  YELLOW BASS P P M 11 3.7 1.14 24 0.21 6.8
77-001 WHITE CRAPPIE | C S 2 0.7 0.21 8 0.07 12.5
77-002 BLACK CRAPPIE | C S 19 6.3 1.97 158 1.34 25.0
77-006 LARGEMOUTH BASS C C F 43 14.3 4.46 919 7.76 64.1
77-007 WARMOUTH SUNFISH C C S 8 2.7 0.83 116 0.98 43.7
77-008 GREEN SUNFISH | T C S 158 52.6 16.39 477 4.03 9.0
77-009 BLUEGILL SUNFISH | P C S 249 82.9 25.83 2017 17.03 24.3
77-010 ORANGESPOTTED SUNFISH | C S 30 10.0 3.1 33 0.28 3.3
77-013 PUMPKINSEED SUNFISH | P C S 35 11.7 3.63 268 2.26 23.0
77-015  GREEN SF X BLUEGILL SF 5 1.7 0.52 58 0.49 35.0
80-003  YELLOW PERCH M 25 8.3 2.59 168 1.42 20.2
80-005 BLACKSIDE DARTER | S D 31 10.3 3.22 33 0.28 3.2
80-014  JOHNNY DARTER | C D 8 2.7 0.83 2 0.02 1.0
No Species: 30 Nat. Species: 28 Hybrids: 1 Total Counted: 964 Total Rel. Wt. : 11848
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Appendix A-2: Midwest Biodiversity Institute

Fish Species List - Grand Totals

Rivers: Hastings Creek; Unnamed Trib to N. Mill Creek; North Mill Creek

Years: 2019

Number of Samples: 7 Data Sources: 99 Data Types: E; F
Species

Code: Species Name: gegd Toler- Bre.ed IBI No. Rel. % by Rel. % by Av.

uild ance Guild  Group Fish No. No. Wt. Wt. Wit.
34-001 CENTRAL MUDMINNOW | T C 39 11.2 6.54 82 1.23 7.4
37-003 NORTHERN PIKE P M F 5 1.4 0.84 800 11.90 560.0
40-016 WHITE SUCKER (0] T S W 28 8.0 4.70 1593 23.67 198.9
43-001 COMMON CARP (0] T M G 13 3.7 2.18 2174 32.30 584.7
43-004 HORNYHEAD CHUB | | N N 3 0.9 0.50 14 0.21 16.6
43-013 CREEK CHUB G T N N 35 10.0 5.87 28 0.42 2.8
43-042 FATHEAD MINNOW (0] T C N 19 54 3.19 9 0.14 1.6
43-043 BLUNTNOSE MINNOW (0] T C N 64 18.3 10.74 62 0.93 3.4
47-002 CHANNEL CATFISH C F 2 0.6 0.34 0 0.01 1.0
47-004  YELLOW BULLHEAD | T C 34 9.7 5.70 301 4.48 31.0
47-006 BLACK BULLHEAD | P C 4 1.1 0.67 200 2.97 175.0
47-013 TADPOLE MADTOM | C 1 0.3 0.17 1 0.02 4.0
54-002 BLACKSTRIPE TOPMINNOW | M 5 1.4 0.84 1 0.02 1.0
77-002 BLACK CRAPPIE | C S 1 0.3 0.17 2 0.04 10.0
77-006 LARGEMOUTH BASS C C F 52 14.9 8.72 70 1.05 4.7
77-007 WARMOUTH SUNFISH C C S 2 0.6 0.34 8 0.13 15.0
77-008 GREEN SUNFISH | T C S 179 51.2 30.03 667 9.92 13.0
77-009 BLUEGILL SUNFISH | P C S 103 29.5 17.28 702 10.43 23.8
77-010 ORANGESPOTTED SUNFISH | C S 1 0.3 0.17 1 0.02 4.0
77-013 PUMPKINSEED SUNFISH | P C S 1 0.3 0.17 1 0.02 5.0
77-015 GREEN SF X BLUEGILL SF 1 0.3 0.17 2 0.04 10.0
80-003 YELLOW PERCH M 1 0.3 0.17 1 0.02 5.0
80-014 JOHNNY DARTER | C D 3 0.9 0.50 0 0.01 1.0
No Species: 23 Nat. Species: 21 Hybrids: 1 Total Counted: 596 Total Rel. Wt. : 6730
A-5 07/27/2021



Appendix A-2: Midwest Biodiversity Institute
Fish Species List - Grand Totals

Rivers: Bull Creek; Bull's Brook; Stoneroller Creek; West Branch Bull Creek; West Fork Belvidere Rd. Trib

Years: 2019

Number of Samples: 11 Data Sources: 99 Data Types: E; F
Species
Code: Species Name: gegd Toler- Bre.ed IBI No. Rel. % by Rel. % by Av.
uild ance Guild  Group Fish No. No. Wt. Wt. Wit.
34-001 CENTRAL MUDMINNOW | T C 21 4.0 1.32 19 0.58 4.9
37-003 NORTHERN PIKE P M F 6 1.1 0.38 300 8.90 266.6
40-016 WHITE SUCKER (0] T S W 109 20.5 6.88 983 29.11 48.0
43-001 COMMON CARP (0] T M G 0.2 0.06 7 0.22 40.0
43-002 GOLDFISH (0] T M G 3 0.6 0.19 5 0.17 10.0
43-003 GOLDEN SHINER | T M N 4 0.8 0.25 1 0.04 2.0
43-004 HORNYHEAD CHUB | | N N 56 10.5 3.53 109 3.23 10.3
43-013 CREEK CHUB G T N N 439 82.5 27.70 691 20.47 8.3
43-042 FATHEAD MINNOW (0] T C N 3 0.6 0.19 0 0.02 1.3
43-043 BLUNTNOSE MINNOW (0] T C N 132 24.8 8.33 79 2.36 3.2
43-044 CENTRAL STONEROLLER H N N 234 44.0 14.76 228 6.76 5.1
43-117 CARMINE SHINER | | S N 9 1.7 0.57 4 0.13 2.5
47-004  YELLOW BULLHEAD | T C 19 3.6 1.20 97 2.88 27.2
47-006 BLACK BULLHEAD | P C 3 0.6 0.19 21 0.63 37.6
47-008 STONECAT MADTOM | | C 0.8 0.25 9 0.28 12.5
54-000 WESTERN BANDED KILLIFISH | S M 2 0.4 0.13 0 0.01 1.0
54-002 BLACKSTRIPE TOPMINNOW | M 22 4.1 1.39 4 0.14 1.1
68-001 PIRATE PERCH | C 0.2 0.06 5 0.17 30.0
70-001 BROOK SILVERSIDE | M M 3 0.6 0.19 0 0.02 1.0
77-002 BLACK CRAPPIE | C S 1 0.2 0.06 0 0.02 3.0
77-006 LARGEMOUTH BASS C C F 53 10.0 3.34 124 3.67 12.4
77-007 WARMOUTH SUNFISH C C S 5 0.9 0.32 13 0.39 14.0
77-008 GREEN SUNFISH | T C S 160 30.1 10.09 441 13.07 14.6
77-009 BLUEGILL SUNFISH | P C S 69 13.0 4.35 62 1.86 4.8
77-013 PUMPKINSEED SUNFISH | P C S 26 4.9 1.64 91 2.72 18.8
77-015 GREEN SF X BLUEGILL SF 3 0.6 0.19 2 0.08 5.0
80-003 YELLOW PERCH M 2 0.4 0.13 1 0.06 5.0
80-005 BLACKSIDE DARTER | S D 62 1.7 3.91 41 1.22 3.5
80-014 JOHNNY DARTER | C D 72 13.5 4.54 16 0.48 1.2
80-024 FANTAIL DARTER | C D 61 11.5 3.85 10 0.32 0.9
99-999 NO FISH 0 0.0 0.00 0 0.00 I >
No Species: 31 Nat. Species: 28 Hybrids: 1 Total Counted: 1585 Total Rel. Wt. : 3380
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Appendix A-2: Midwest Biodiversity Institute
Fish Species List - Grand Totals

Rivers: Newport Drainage Ditch; Suburban Country Club Tributary; Slocum Conrners Creek; Unnamed Trib to DesPlaines River; Unnamed Trib -
Greenleaf Creek

Years: 2019

Number of Samples: 6 Data Sources: 99 Data Types: E; F
Species
Code: Species Name: Fegd Toler- Bre.ed IBI No. Rel. % by Rel. % by Av.
Guild ance Guild  Group Fish No. No. Wt. Wt. Wit.
20-003  GIZZARD SHAD O M 1 0.3 0.19 1 0.22 5.0
34-001  CENTRAL MUDMINNOW I T C 51 17.0 9.73 54 7.14 3.2
37-003  NORTHERN PIKE P M F 1 0.3 0.19 13 1.73 40.0
40-016  WHITE SUCKER O T S W 44 14.7 8.40 117 15.32 8.0
43-003 GOLDEN SHINER I T M N 3 1.0 0.57 1 0.13 1.0
43-013 CREEK CHUB G T N N 109 36.3 20.80 202 26.27 5.5
43-032  SPOTFIN SHINER I M N 1 0.3 0.19 1 0.13 3.0
43-033 BIGMOUTH SHINER I M N 1 0.3 0.19 0 0.04 1.0
43-042 FATHEAD MINNOW 0} T C N 4 1.3 0.76 2 0.26 1.5
43-043 BLUNTNOSE MINNOW o T C N 5 1.7 0.95 3 0.43 2.0
47-004  YELLOW BULLHEAD I T C 1 0.3 0.19 0 0.09 2.0
47-013  TADPOLE MADTOM I C 2 0.7 0.38 1 0.17 2.0
54-002 BLACKSTRIPE TOPMINNOW I M 136 45.3 25.95 33 4.37 0.7
68-001 PIRATE PERCH I C 13 4.3 2.48 26 3.46 6.1
77-006 LARGEMOUTH BASS C C F 23 7.7 4.39 46 6.10 6.1
77-007 WARMOUTH SUNFISH C C S 2 0.7 0.38 6 0.87 10.0
77-008  GREEN SUNFISH I T C S 66 22.0 12.60 166 21.64 7.5
77-009  BLUEGILL SUNFISH I P C S 23 7.7 4.39 19 2.60 2.6
77-013  PUMPKINSEED SUNFISH I P C S 16 5.3 3.05 61 8.01 11.5
80-005 BLACKSIDE DARTER I S D 2 0.7 0.38 1 0.13 1.5
80-014  JOHNNY DARTER I C D 20 6.7 3.82 6 0.91 1.0
No Species: 21 Nat. Species: 21 Hybrids: 0 Total Counted: 524 Total Rel. Wt. : 769
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Appendix Table A-3. Midwest Biodiversity Institute
Fish Species List

RM: 5.95 Date: 08/29/2019

Site ID: River: 95-051 Bull Creek
Time Fished: 87 Distance: 0.150 Drainge (sg mi): 2.4 Depth: 0
Lat: 42.28815 Long: -88.02155

Location: at Hazelnut Xing

Species
Code: ies N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
99-999  NO FISH 0 00 0 0.00 e
No Species: 0 Nat. Species: 1 Hybrids: 0 Total Counted: 0 Total Rel. Wt. : 0
IBI: 12.0 Miwb: N/A
08/09/2021
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Appendix Table A-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-051 Bull Creek RM: 4.70 Date: 10/13/2019

Time Fished: 616 Distance: 0.100 Drainge (sg mi): 1.3 Depth: 0

Location: at St. Mary of the Lake College Lat: 42.27954 Long: -88.00300
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wi. W, Wi,
37-003 NORTHERN PIKE P M F 1 3.0 1.33 2100 72.99 700.0
43-003 GOLDEN SHINER | T M N 4 12.0 5.33 24 0.83 2.0
70-001 BROOK SILVERSIDE | M M 3 9.0 4.00 9 0.31 1.0
77-002 BLACK CRAPPIE | C S 1 3.0 1.33 9 0.31 3.0
77-006 LARGEMOUTH BASS C C F 20 60.0 26.67 300 10.43 5.0
77-008 GREEN SUNFISH | T C S 3 9.0 4.00 75 2.61 8.3
77-009 BLUEGILL SUNFISH | P C S 42  126.0 56.00 345 11.99 2.7
80-003  YELLOW PERCH M 1 3.0 1.33 15 0.52 5.0
No Species: 8 Nat. Species: 8 Hybrids: 0 Total Counted: 75 Total Rel. Wt. : 2877
IBI: 42.0 Miwb: N/A
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-051 Bull Creek RM: 1.00 Date: 08/28/2019

Time Fished: 1177 Distance: 0.150 Drainge (sg mi): 8.4 Depth: 0

Location: at Rte 137 Lat: 42.30768 Long: -87.96867
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
34-001 CENTRAL MUDMINNOW | T C 1 2.0 0.51 4 0.31 2.0
40-016  WHITE SUCKER (0] T S w 14 28.0 7.07 28 2.16 1.0
43-013 CREEK CHUB G T N N 84 168.0 42.42 880 67.90 5.2
43-043 BLUNTNOSE MINNOW (0] T C N 15 30.0 7.58 30 2.31 1.0
43-044  CENTRAL STONEROLLER H N N 18 36.0 9.09 74 5.71 2.0
54-002 BLACKSTRIPE TOPMINNOW | M 3 6.0 1.52 10 0.77 1.6
77-006 LARGEMOUTH BASS C C F 5 10.0 2.53 40 3.09 4.0
77-009 BLUEGILL SUNFISH | P C S 2 4.0 1.01 80 6.17 20.0
77-013 PUMPKINSEED SUNFISH | P C S 1 2.0 0.51 10 0.77 5.0
80-014  JOHNNY DARTER | C D 55 110.0 27.78 140 10.80 1.2
No Species: 10 Nat. Species: 10 Hybrids: 0 Total Counted: 198 Total Rel. Wt. : 1296
IBI: 24.0 Miwb: N/A
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 95-051 Bull Creek RM: 0.50 Date: 10/10/2019

Time Fished: 1086 Distance: 0.150 Drainge (sg mi): 11.7 Depth: 0

Location: Ust. IL 21 Lat: 42.31157 Long: -87.96423
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
37-003 NORTHERN PIKE P M F 2 4.0 0.80 1100 18.21 275.0
43-004 HORNYHEAD CHUB | | N N 18 36.0 7.23 540 8.94 15.0
43-013 CREEK CHUB G T N N 34 68.0 13.65 1000 16.55 14.7
43-043 BLUNTNOSE MINNOW (0] T C N 47 94.0 18.88 300 4.97 3.1
43-044  CENTRAL STONEROLLER H N N 18 36.0 7.23 300 4.97 8.3
43-117  CARMINE SHINER | | S N 7 14.0 2.81 40 0.66 2.8
47-004  YELLOW BULLHEAD | T C 12 24.0 4.82 1000 16.55 41.6
77-006 LARGEMOUTH BASS C C F 1 2.0 0.40 20 0.33 10.0
77-007 WARMOUTH SUNFISH C C S 4 8.0 1.61 120 1.99 15.0
77-008  GREEN SUNFISH | T C S 33 66.0 13.25 1300 21.52 19.7
77-009 BLUEGILL SUNFISH | P C S 1 2.0 0.40 10 0.17 5.0
77-013 PUMPKINSEED SUNFISH | P C S 1 2.0 0.40 40 0.66 20.0
80-003  YELLOW PERCH M 1 2.0 0.40 10 0.17 5.0
80-005 BLACKSIDE DARTER | S D 36 72.0 14.46 200 3.31 2.7
80-014  JOHNNY DARTER | C D 1 2.0 0.40 2 0.03 1.0
80-024 FANTAIL DARTER | C D 33 66.0 13.25 60 0.99 0.9
No Species: 16 Nat. Species: 16 Hybrids: 0 Total Counted: 249 Total Rel. Wt. : 6042
IBI: 36.0 Miwb: N/A
A3-9 08/09/2021



Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-702 Hastings Creek RM: 3.12 Date: 08/28/2019

Time Fished: 748 Distance: 0.150 Drainge (sg mi): 3.9 Depth: 0

Location: at Grass Lake Rd. Lat: 42.43071 Long: -88.03447
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
34-001 CENTRAL MUDMINNOW | T C 4 8.0 10.00 40 12.74 5.0
47-004  YELLOW BULLHEAD | T C 15 30.0 37.50 30 9.55 1.0
54-002 BLACKSTRIPE TOPMINNOW | M 1 2.0 2.50 2 0.64 1.0
77-006 LARGEMOUTH BASS C C F 7 14.0 17.50 70 22.29 5.0
77-008 GREEN SUNFISH | T C S 2 4.0 5.00 22 7.01 5.5
77-009 BLUEGILL SUNFISH | P C S 11 22.0 27.50 150 47.77 6.8
No Species: 6 Nat. Species: 6 Hybrids: 0 Total Counted: 40 Total Rel. Wt. : 314
IB: 320 Miwb:  N/A
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-702 Hastings Creek RM: 1.68 Date: 08/28/2019

Time Fished: 790 Distance: 0.150 Drainge (sg mi): 5.6 Depth: 0

Location: at Miller Rd. Lat: 42.44790 Long: -88.02470
Species

Code: ies N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.

34-001 CENTRAL MUDMINNOW | T C 8 16.0 14.29 80 12.74 5.0
47-004  YELLOW BULLHEAD | T C 2 4.0 3.57 220 35.03 55.0
47-013 TADPOLE MADTOM | C 1 2.0 1.79 8 1.27 4.0
77-006 LARGEMOUTH BASS C C F 22 44.0 39.29 100 15.92 2.2
77-008  GREEN SUNFISH | T C S 6 12.0 10.71 50 7.96 41
77-009  BLUEGILL SUNFISH | P C S 15 30.0 26.79 150 23.89 5.0
77-013  PUMPKINSEED SUNFISH | P C S 1 2.0 1.79 10 1.59 5.0
80-003  YELLOW PERCH M 1 2.0 1.79 10 1.59 5.0
No Species: 8 Nat. Species: 8 Hybrids: 0 Total Counted: 56 Total Rel. Wt. : 628

IBI: 34.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-704 Bull's Brook RM: 1.95 Date: 10/08/2019

Time Fished: 563 Distance: 0.150 Drainge (sg mi): 1.9 Depth: 0

Location: Dst. Almond Rd. Lat: 42.32563 Long: -87.97668
Species

Code: ies N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.

40-016  WHITE SUCKER o T S w 35 70.0 19.77 220 8.53 3.1
43-013 CREEK CHUB G T N N 65 130.0 36.72 1900 73.64 14.6
43-044  CENTRAL STONEROLLER H N N 35 70.0 19.77 260 10.08 3.7
77-008  GREEN SUNFISH | T C S 15 30.0 8.47 90 3.49 3.0
77-009  BLUEGILL SUNFISH | P C S 5 10.0 2.82 60 2.33 6.0
77-015  GREEN SF X BLUEGILL SF 2 4.0 1.13 20 0.78 5.0
80-024  FANTAIL DARTER | C D 20 40.0 11.30 30 1.16 0.7
No Species: 6 Nat. Species: 6 Hybrids: 1 Total Counted: 177 Total Rel. Wt. : 2580

IBI: 26.0 Miwb: N/A

A3 -12 08/09/2021



Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-704 Bull's Brook RM: 0.25 Date: 08/30/2019

Time Fished: 728 Distance: 0.150 Drainge (sg mi): 2.7 Depth: 0

Location: North Milwaukee Ave. Lat: 42.32570 Long: -87.97661
Species

Code: ies N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.

34-001 CENTRAL MUDMINNOW | T C 8 16.0 5.56 80 3.26 5.0
43-013 CREEK CHUB G T N N 107 214.0 74.31 2270 92.43 10.6
43-042 FATHEAD MINNOW o T C N 2 4.0 1.39 4 0.16 1.0
43-044  CENTRAL STONEROLLER H N N 7 14.0 4.86 30 1.22 21
54-000 WESTERN BANDED KILLIFISH | S M 2 4.0 1.39 4 0.16 1.0
77-006 LARGEMOUTH BASS C C F 5 10.0 3.47 20 0.81 2.0
77-008  GREEN SUNFISH | T C S 3 6.0 2.08 20 0.81 3.3
80-014  JOHNNY DARTER | C D 2 4.0 1.39 4 0.16 1.0
80-024  FANTAIL DARTER | C D 8 16.0 5.56 24 0.98 1.5
No Species: 9 Nat. Species: 9 Hybrids: 0 Total Counted: 144 Total Rel. Wt. : 2456

IBI: 28.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: 12-2 River: 95-708 Newport Drainage Ditch RM: 3.03 Date: 10/13/2019

Time Fished: 693 Distance: 0.150 Drainge (sg mi): 2.8 Depth: 0

Location: dst 21st St. Lat: 42.45876 Long: -87.89665
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.

37-003 NORTHERN PIKE P M F 1 2.0 714 80 13.29 40.0
40-016  WHITE SUCKER (0] T S w 2 4.0 14.29 310 51.50 77.5
54-002 BLACKSTRIPE TOPMINNOW | M 2 4.0 14.29 2 0.33 0.5
77-006 LARGEMOUTH BASS C C F 1 2.0 714 10 1.66 5.0
77-008  GREEN SUNFISH | T C S 5 10.0 35.71 120 19.93 12.0
77-009 BLUEGILL SUNFISH | P C S 1 2.0 714 20 3.32 10.0
77-013 PUMPKINSEED SUNFISH | P C S 2 4.0 14.29 60 9.97 15.0
No Species: 7 Nat. Species: 7 Hybrids: 0 Total Counted: 14 Total Rel. Wt. : 602

IBI: 28.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-708 Newport Drainage Ditch RM: 0.70 Date: 10/13/2019

Time Fished: 633 Distance: 0.150 Drainge (sg mi): 7.3 Depth: 0

Location: ust. Kilbourne Rd. Lat: 42.48341 Long: -87.91242
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wi. W, Wi,
34-001  CENTRAL MUDMINNOW | T C 14 28.0 12.50 106 28.80 3.7
43-013  CREEK CHUB G T N N 1 2.0 0.89 4 1.09 2.0
43-032  SPOTFIN SHINER | M N 1 2.0 0.89 6 1.63 3.0
47-013  TADPOLE MADTOM | C 2 4.0 1.79 8 2.17 2.0
54-002  BLACKSTRIPE TOPMINNOW | M 58 116.0 51.79 60 16.30 0.5
68-001  PIRATE PERCH | C 7 140 6.25 80 21.74 5.7
77-008  GREEN SUNFISH | T C S 9 180 8.04 60 16.30 3.3
77-009  BLUEGILL SUNFISH | P C S 1 2.0 0.89 4 1.09 2.0
80-014  JOHNNY DARTER | C D 19  38.0 16.96 40 10.87 1.0
No Species: 9 Nat. Species: 9 Hybrids: 0 Total Counted: 112 Total Rel. Wt. : 368
IB:  34.0 Miwb:  N/A
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-709 Stoneroller Creek RM: 0.42 Date: 10/10/2019

Time Fished: 1079 Distance: 0.150 Drainge (sg mi): 4.1 Depth: 0

Location: Dst. IL 21 Lat: 42.35290 Long: -87.93661
Species

Code: Species Name: gegd Toler- Bregd IBI No. Rel. % by Rel. % by Av.

uild ance Guild  Group Fish No. No. Wit. Wt. Wi.

37-003 NORTHERN PIKE P M F 2 4.0 0.74 500 8.55 125.0
40-016  WHITE SUCKER (0] T S w 5 10.0 1.85 1300 22.23 130.0
43-004 HORNYHEAD CHUB | | N N 26 52.0 9.63 460 7.87 8.8
43-013 CREEK CHUB G T N N 36 72.0 13.33 400 6.84 5.5
43-042 FATHEAD MINNOW (0] T C N 1 2.0 0.37 4 0.07 2.0
43-043 BLUNTNOSE MINNOW (0] T C N 45 90.0 16.67 400 6.84 4.4
43-044 CENTRAL STONEROLLER H N N 89 178.0 32.96 1200 20.52 6.7
43-117 CARMINE SHINER | | S N 2 4.0 0.74 6 0.10 1.5
47-004  YELLOW BULLHEAD | T C 3 6.0 1.1 20 0.34 3.3
47-008 STONECAT MADTOM | | C 4 8.0 1.48 100 1.71 12.5
54-002 BLACKSTRIPE TOPMINNOW | M 4 8.0 1.48 10 0.17 1.2
77-006 LARGEMOUTH BASS C C F 7 14.0 2.59 600 10.26 42.8
77-007 WARMOUTH SUNFISH C C S 1 2.0 0.37 20 0.34 10.0
77-008 GREEN SUNFISH | T C S 26 52.0 9.63 600 10.26 11.5
77-013 PUMPKINSEED SUNFISH | P C S 1 2.0 0.37 8 0.14 4.0
80-005 BLACKSIDE DARTER | S D 18 36.0 6.67 220 3.76 6.1
No Species: 16 Nat. Species: 16 Hybrids: 0 Total Counted: 270 Total Rel. Wt. : 5848

IBI: 34.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-710 Suburban Country Club Tributary RM: 2.00 Date: 10/10/2019

Time Fished: 778 Distance: 0.150 Drainge (sg mi): 4.0 Depth: 0

Location: Dst. North Delany Rd. Lat: 42.40424 Long: -87.90610
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
34-001 CENTRAL MUDMINNOW | T C 2 4.0 2.06 60 5.88 15.0
54-002 BLACKSTRIPE TOPMINNOW | M 65 130.0 67.01 100 9.80 0.7
68-001 PIRATE PERCH | C 5 10.0 5.15 60 5.88 6.0
77-006 LARGEMOUTH BASS C C F 1 2.0 1.03 200 19.61 100.0
77-007 WARMOUTH SUNFISH C C S 2 4.0 2.06 40 3.92 10.0
77-008 GREEN SUNFISH | T C S 9 18.0 9.28 200 19.61 111
77-009 BLUEGILL SUNFISH | P C S 2 4.0 2.06 60 5.88 15.0
77-013 PUMPKINSEED SUNFISH | P C S 11 22.0 11.34 300 29.41 13.6
No Species: 8 Nat. Species: 8 Hybrids: 0 Total Counted: 97 Total Rel. Wt. : 1020
IB:  36.0 Miwb:  N/A
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-711 Slocum Conrners Creek RM: 1.36 Date: 10/13/2019

Time Fished: 587 Distance: 0.150 Drainge (sg mi): 2.4 Depth: 0

Location: Ust. North Mill Creek Rd. Lat: 42.44442 Long: -87.95283
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.

40-016  WHITE SUCKER (0] T S w 6 12.0 8.22 300 18.36 25.0
43-013 CREEK CHUB G T N N 26 52.0 35.62 700 42.84 13.4
43-042 FATHEAD MINNOW (0] T C N 3 6.0 4.1 8 0.49 1.3
68-001 PIRATE PERCH | C 1 2.0 1.37 20 1.22 10.0
77-008 GREEN SUNFISH | T C S 35 70.0 47.95 600 36.72 8.5
80-005 BLACKSIDE DARTER | S D 1 2.0 1.37 4 0.24 2.0
80-014  JOHNNY DARTER | C D 1 2.0 1.37 2 0.12 1.0
No Species: 7 Nat. Species: 7 Hybrids: 0 Total Counted: 73 Total Rel. Wt. : 1634

IBI: 28.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 95-714 Unnamed Trib to DesPlaines River RM: 0.13 Date: 08/30/2019

Time Fished: 862 Distance: 0.150 Drainge (sg mi): 0.9 Depth: 0

Location: behind pump station off Sprucewood Lane Lat: 42.29978 Long: -87.94074
Species

Code: ies N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
20-003 GlZZARD SHAD (0] M 1 2.0 0.90 10 1.77 5.0
34-001 CENTRAL MUDMINNOW | T C 31 62.0 27.93 130 23.05 2.1
40-016 WHITE SUCKER (0] T S W 14 28.0 12.61 60 10.64 2.1
43-003 GOLDEN SHINER | T M N 3 6.0 2.70 6 1.06 1.0
43-013 CREEK CHUB G T N N 5 10.0 4.50 10 1.77 1.0
47-004  YELLOW BULLHEAD | T C 1 2.0 0.90 4 0.71 2.0
54-002 BLACKSTRIPE TOPMINNOW | M 11 22.0 9.91 40 7.09 1.8
77-006 LARGEMOUTH BASS C C F 18 36.0 16.22 64 11.35 1.7
77-008 GREEN SUNFISH | T C S 8 16.0 7.21 70 12.41 4.3
77-009 BLUEGILL SUNFISH | P C S 16 32.0 14.41 140 24.82 4.3
77-013 PUMPKINSEED SUNFISH | P C S 3 6.0 2.70 30 5.32 5.0
No Species: 11 Nat. Species: 11 Hybrids: 0 Total Counted: 111 Total Rel. Wt. : 564
IB: 380 Miwb:  N/A
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-715 Unnamed Trib to N. Mill Creek RM: 0.04 Date: 08/28/2019

Time Fished: 428 Distance: 0.150 Drainge (sg mi): 0.9 Depth: 0

Location: at ust. of Rte 45 Lat: 42.42142 Long: -88.00465
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.

34-001 CENTRAL MUDMINNOW | T C 1 2.0 1.56 10 2.63 5.0
43-001 COMMON CARP (0] T M G 1 2.0 1.56 4 1.05 2.0
43-013 CREEK CHUB G T N N 33 66.0 51.56 132 34.74 2.0
77-006 LARGEMOUTH BASS C C F 18.0 14.06 38 10.00 21
77-007 WARMOUTH SUNFISH C C S 2 4.0 3.13 60 15.79 15.0
77-008 GREEN SUNFISH | T C S 16.0 12.50 46 12.11 2.8
77-009 BLUEGILL SUNFISH | P C S 10 20.0 15.63 90 23.68 4.5
No Species: 7 Nat. Species: 6 Hybrids: 0 Total Counted: 64 Total Rel. Wt. : 380

IBI: 28.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-716 Unnamed Trib - Greenleaf Creek RM: 0.40 Date: 08/30/2019

Time Fished: 761 Distance: 0.150 Drainge (sg mi): 1.1 Depth: 0

Location: dst. Kenwood Lat: 42.36604 Long: -87.90196
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wi. W, Wi,
34-001  CENTRAL MUDMINNOW I T C 4 8.0 3.42 40 5.31 5.0
40-016  WHITE SUCKER ¢} T S W 22 440 18.80 88 11.67 2.0
43-013 CREEK CHUB G T N N 77  154.0 65.81 580 76.92 3.7
43-033  BIGMOUTH SHINER I M N 1 2.0 0.85 2 0.27 1.0
43-042  FATHEAD MINNOW ¢} T C N 1 2.0 0.85 4 0.53 2.0
43-043  BLUNTNOSE MINNOW ¢} T C N 5 100 4.27 20 2.65 2.0
77-006 LARGEMOUTH BASS C C F 3 6.0 2.56 12 1.59 2.0
77-009  BLUEGILL SUNFISH I P C S 3 6.0 2.56 6 0.80 1.0
80-005 BLACKSIDE DARTER I S D 1 2.0 0.85 2 0.27 1.0
No Species: 9 Nat. Species: 9 Hybrids: 0 Total Counted: 117 Total Rel. Wt. : 754
IB: 280 Miwb:  N/A
08/09/2021

A3 -21



Appendix Table B-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 95-719 West Branch Bull Creek RM: 2.54 Date: 08/29/2019
Time Fished: 539 Distance: 0.150 Drainge (sg mi): 5.1 Depth: 0
Location: behind World Bioproducts across field Lat: 42.30297 Long: -87.99916
Species o
Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.
Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
34-001 CENTRAL MUDMINNOW | T C 6 12.0 10.00 24 2.26 2.0
43-013 CREEK CHUB G T N N 47 94.0 78.33 900 84.59 9.5
43-044 CENTRAL STONEROLLER H N N 1 2.0 1.67 100 9.40 50.0
47-004  YELLOW BULLHEAD | T C 2 4.0 3.33 14 1.32 3.5
47-006 BLACK BULLHEAD | P C 1 2.0 1.67 6 0.56 3.0
77-008 GREEN SUNFISH | T C S 3 6.0 5.00 20 1.88 3.3
No Species: 6 Nat. Species: 6 Hybrids: 0 Total Counted: 60 Total Rel. Wt. : 1064
IBI: 24.0 Miwb: N/A
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-719 West Branch Bull Creek RM: 1.60 Date: 08/29/2019

Time Fished: 1129 Distance: 0.150 Drainge (sg mi): 7.1 Depth: 0

Location: N. Countryside Dr. Lat: 42.31017 Long: -87.99065
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.

40-016  WHITE SUCKER (0] T S w 5 10.0 3.65 1204 18.45 120.4
43-013 CREEK CHUB G T N N 40 80.0 29.20 2400 36.79 30.0
43-044 CENTRAL STONEROLLER H N N 63 126.0 45.99 2106 32.28 16.7
77-006 LARGEMOUTH BASS C C F 4 8.0 2.92 204 3.13 25.5
77-008 GREEN SUNFISH | T C S 11 22.0 8.03 400 6.13 18.1
77-009 BLUEGILL SUNFISH | P C S 13 26.0 9.49 200 3.07 7.6
77-015  GREEN SF X BLUEGILL SF 1 2.0 0.73 10 0.15 5.0
No Species: 6 Nat. Species: 6 Hybrids: 1 Total Counted: 137 Total Rel. Wt. : 6524

IBI: 24.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-720 West Fork Belvidere Rd. Trib RM: 0.21 Date: 10/08/2019

Time Fished: 639 Distance: 0.150 Drainge (sg mi): 2.3 Depth: 0

Location: Dst. Leonard Dr. Lat: 42.34737 Long: -87.95589
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.

40-016  WHITE SUCKER (0] T S w 22 44.0 27.16 3420 57.08 77.7
43-002 GOLDFISH (0] T M G 3 6.0 3.70 60 1.00 10.0
43-013 CREEK CHUB G T N N 17 34.0 20.99 1460 24 .37 42.9
47-006 BLACK BULLHEAD | P C 1 2.0 1.23 20 0.33 10.0
54-002 BLACKSTRIPE TOPMINNOW | M 1 2.0 1.23 2 0.03 1.0
77-008 GREEN SUNFISH | T C S 33 66.0 40.74 980 16.36 14.8
77-009 BLUEGILL SUNFISH | P C S 4 8.0 4.94 50 0.83 6.2
No Species: 7 Nat. Species: 6 Hybrids: 0 Total Counted: 81 Total Rel. Wt. : 5992

IBI: 22.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-720 West Fork Belvidere Rd. Trib RM: 0.15 Date: 10/08/2019

Time Fished: 900 Distance: 0.150 Drainge (sg mi): 3.8 Depth: 0

Location: Ust. abandoned bridge Lat: 42.34253 Long: -87.94494
Species

Code: Species Name: gegd Toler- Bregd IBI No. Rel. % by Rel. % by Av.

uild ance Guild  Group Fish No. No. Wit. Wt. Wi.
34-001 CENTRAL MUDMINNOW | T C 6 12.0 3.09 100 1.06 8.3
37-003 NORTHERN PIKE P M F 1 2.0 0.52 200 213 100.0
40-016  WHITE SUCKER (0] T S w 28 56.0 14.43 5000 53.24 89.2
43-001 COMMON CARP (0] T M G 1 2.0 0.52 80 0.85 40.0
43-004 HORNYHEAD CHUB | | N N 12 24.0 6.19 260 2.77 10.8
43-013 CREEK CHUB G T N N 9 18.0 4.64 740 7.88 411
43-043 BLUNTNOSE MINNOW (0] T C N 25 50.0 12.89 120 1.28 2.4
43-044 CENTRAL STONEROLLER H N N 6.0 1.55 10 0.1 1.6
47-004  YELLOW BULLHEAD | T C 2 4.0 1.03 106 1.13 26.5
47-006 BLACK BULLHEAD | P C 1 2.0 0.52 200 213 100.0
54-002 BLACKSTRIPE TOPMINNOW | M 14 28.0 7.22 28 0.30 1.0
68-001 PIRATE PERCH | C 1 2.0 0.52 60 0.64 30.0
77-006 LARGEMOUTH BASS C C F 11 22.0 5.67 240 2.56 10.9
77-008 GREEN SUNFISH | T C S 33 66.0 17.01 1240 13.20 18.7
77-009 BLUEGILL SUNFISH | P C S 2 4.0 1.03 40 0.43 10.0
77-013 PUMPKINSEED SUNFISH | P C S 23 46.0 11.86 920 9.80 20.0
80-005 BLACKSIDE DARTER | S D 8 16.0 412 20 0.21 1.2
80-014  JOHNNY DARTER | C D 14 28.0 7.22 28 0.30 1.0
No Species: 18 Nat. Species: 17 Hybrids: 0 Total Counted: 194 Total Rel. Wt. : 9392
IBI: 34.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 95-995 Mill Creek RM: 17.20 Date: 08/28/2019

Time Fished: 790 Distance: 0.150 Drainge (sg mi): 4.5 Depth: 0

Location: at Wick St. Lat: 42.33642 Long: -88.03989
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt.
34-001 CENTRAL MUDMINNOW | T C 5 10.0 5.81 1.31 2.0
40-016  WHITE SUCKER (0] T S w 2 4.0 2.33 0.52 2.0
43-043 BLUNTNOSE MINNOW (0] T C N 1 2.0 1.16 0.13 1.0
47-004  YELLOW BULLHEAD | T C 1 2.0 1.16 26.25 200.0
77-006 LARGEMOUTH BASS C C F 15 30.0 17.44 3.94 2.0
77-008  GREEN SUNFISH | T C S 56 1120 65.12 65.62 8.9
77-009 BLUEGILL SUNFISH | P C S 3 6.0 3.49 1.31 3.3
80-003  YELLOW PERCH M 1 2.0 1.16 0.66 5.0
80-014  JOHNNY DARTER | C D 2 4.0 2.33 0.26 1.0
No Species: 9 Nat. Species: 9 Hybrids: 0 Total Counted: 86 Total Rel. Wt. : 1524
IBI: 26.0 Miwb: N/A
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-995 Mill Creek RM: 13.80 Date: 10/18/2019

Time Fished: 1550 Distance: 0.200 Drainge (sg mi): 10.4 Depth: 0

Location: Washington St. Lat: 42.36249 Long: -88.01576
Species

Code: Species Name: gegd Toler- Bregd IBI No. Rel. % by Rel. % by Av.

uild ance Guild  Group Fish No. No. Wit. Wt. Wi.

37-003 NORTHERN PIKE P M F 2 3.0 1.16 2250 10.87 750.0
40-016  WHITE SUCKER (0] T S w 1 1.5 0.58 900 4.35 600.0
43-001 COMMON CARP (0] T M G 3 4.5 1.73 6165 29.79 1370.0
43-003 GOLDEN SHINER | T M N 16 24.0 9.25 315 1.52 13.1
43-043 BLUNTNOSE MINNOW (0] T C N 2 3.0 1.16 9 0.04 3.0
54-002 BLACKSTRIPE TOPMINNOW | M 4 6.0 2.31 6 0.03 1.0
74-006  YELLOW BASS P P M 11 16.5 6.36 112 0.54 6.8
77-001 WHITE CRAPPIE | C S 2 3.0 1.16 37 0.18 12.5
77-002 BLACK CRAPPIE | C S 15 22.5 8.67 487 2.36 21.6
77-006 LARGEMOUTH BASS C C F 10 15.0 5.78 6960 33.64 464.0
77-008  GREEN SUNFISH | T C S 8 12.0 4.62 112 0.54 9.3
77-009 BLUEGILL SUNFISH | P C S 72 108.0 41.62 2325 11.24 21.5
77-013 PUMPKINSEED SUNFISH | P C S 6 9.0 3.47 262 1.27 291
77-015 GREEN SF X BLUEGILL SF 1 1.5 0.58 112 0.54 75.0
80-003  YELLOW PERCH M 20 30.0 11.56 637 3.08 21.2
No Species: 14 Nat. Species: 13 Hybrids: 1 Total Counted: 173 Total Rel. Wt. : 20692

IBI: 32.0 Miwb: N/A
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Appendix Table B-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 95-995 Mill Creek RM: 7.20 Date: 08/15/2019

Time Fished: 1235 Distance: 0.150 Drainge (sg mi): 21.4 Depth: 0

Location: Dst. Stearns School Rd. Lat: 42.99890 Long: -87.98277
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
40-016  WHITE SUCKER (0] T S w 4 8.0 2.96 4000 32.71 500.0
43-004 HORNYHEAD CHUB | | N N 3 6.0 2.22 200 1.64 33.3
43-013 CREEK CHUB G T N N 4 8.0 2.96 250 2.04 31.2
43-043 BLUNTNOSE MINNOW (0] T C N 10 20.0 7.41 30 0.25 1.5
47-002 CHANNEL CATFISH C F 1 2.0 0.74 4000 32.71 2000.0
47-004  YELLOW BULLHEAD | T C 12 24.0 8.89 1400 11.45 58.3
47-006 BLACK BULLHEAD | P C 1 2.0 0.74 30 0.25 15.0
54-002 BLACKSTRIPE TOPMINNOW | M 5 10.0 3.70 10 0.08 1.0
77-006 LARGEMOUTH BASS C C F 11 22.0 8.15 100 0.82 4.5
77-008  GREEN SUNFISH | T C S 46 92.0 34.07 800 6.54 8.7
77-009 BLUEGILL SUNFISH | P C S 26 52.0 19.26 1000 8.18 19.2
77-015  GREEN SF X BLUEGILL SF 4 8.0 2.96 200 1.64 25.0
80-003  YELLOW PERCH M 4 8.0 2.96 200 1.64 25.0
80-014  JOHNNY DARTER | C D 4 8.0 2.96 8 0.07 1.0
No Species: 13 Nat. Species: 13 Hybrids: 1 Total Counted: 135 Total Rel. Wt. : 12228
IBI: 32.0 Miwb: 6.9
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-995 Mill Creek RM: 1.71 Date: 08/15/2019

Time Fished: 1385 Distance: 0.200 Drainge (sg mi): 62.3 Depth: 0

Location: ust. WWTP outfall Lat: 42.42095 Long: -87.95677
Species

Code: Species Name: gegd Toler- Bregd IBI No. Rel. % by Rel. % by Av.

uild ance Guild  Group Fish No. No. Wit. Wt. Wi.
15-001 BOWFIN P C 1 1.5 0.25 1800 11.64 1200.0
20-003  GIZZARD SHAD (0] M 3 4.5 0.74 45 0.29 10.0
37-003 NORTHERN PIKE P M F 1 1.5 0.25 1500 9.70  1000.0
40-016  WHITE SUCKER (0] T S w 5 7.5 1.23 1500 9.70 200.0
43-001 COMMON CARP (0] T M G 2 3.0 0.49 3000 19.40 1000.0
43-003 GOLDEN SHINER | T M N 9 13.5 2.22 90 0.58 6.6
43-004 HORNYHEAD CHUB | | N N 1 1.5 0.25 75 0.49 50.0
43-032  SPOTFIN SHINER | M N 90 135.0 2217 255 1.65 1.8
43-043 BLUNTNOSE MINNOW (0] T C N 46 69.0 11.33 225 1.46 3.2
47-002  CHANNEL CATFISH C F 17 25.5 419 975 6.31 38.2
47-004  YELLOW BULLHEAD | T C 2 3.0 0.49 300 1.94 100.0
47-008 STONECAT MADTOM | | C 7 10.5 1.72 150 0.97 14.2
54-002 BLACKSTRIPE TOPMINNOW | M 10 15.0 2.46 22 0.15 15
77-002 BLACK CRAPPIE | C S 4 6.0 0.99 225 1.46 37.5
77-006 LARGEMOUTH BASS C C F 2 3.0 0.49 90 0.58 30.0
77-007 WARMOUTH SUNFISH C C S 8 12.0 1.97 525 3.40 43.7
77-008  GREEN SUNFISH | T C S 17 25.5 4.19 300 1.94 11.7
77-009 BLUEGILL SUNFISH | P C S 103 1545 25.37 3375 21.83 21.8
77-010 ORANGESPOTTED SUNFISH | C S 30 45.0 7.39 150 0.97 3.3
77-013 PUMPKINSEED SUNFISH | P C S 27 40.5 6.65 750 4.85 18.5
80-005 BLACKSIDE DARTER | S D 19 28.5 4.68 105 0.68 3.6
80-014  JOHNNY DARTER | C D 2 3.0 0.49 3 0.02 1.0
No Species: 22 Nat. Species: 21 Hybrids: 0 Total Counted: 406 Total Rel. Wt. : 15460
IBI: 40.0 Miwb: 8.9
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 95-995 Mill Creek RM: 0.70 Date: 08/15/2019

Time Fished: 1456 Distance: 0.200 Drainge (sg mi): 63.8 Depth: 0

Location: ust. Dillys Rd. Lat: 42.41830 Long: -87.94527
Species

Code: ies N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
37-001 REDFIN PICKEREL P P M 1 1.5 0.61 7 0.04 5.0
40-016  WHITE SUCKER o T S w 10 15.0 6.10 5670 29.21 378.0
43-001 COMMON CARP o T M G 4 6.0 2.44 5250 27.04 875.0
43-003 GOLDEN SHINER | T M N 1 1.5 0.61 18 0.09 12.0
43-032 SPOTFIN SHINER | M N 25 37.5 15.24 75 0.39 20
43-043 BLUNTNOSE MINNOW o T C N 13 19.5 7.93 45 0.23 23
47-002 CHANNEL CATFISH C F 5 7.5 3.05 2415 12.44 322.0
47-004  YELLOW BULLHEAD | T C 3 4.5 1.83 165 0.85 36.6
54-002 BLACKSTRIPE TOPMINNOW | M 7 10.5 4.27 7 0.04 0.7
77-006 LARGEMOUTH BASS C C F 5 7.5 3.05 2430 12.52 324.0
77-008  GREEN SUNFISH | T C S 31 46.5 18.90 390 2.01 8.3
77-009  BLUEGILL SUNFISH | P C S 45 67.5 27.44 2700 13.91 40.0
77-013  PUMPKINSEED SUNFISH | P C S 2 3.0 1.22 195 1.00 65.0
80-005 BLACKSIDE DARTER | S D 12 18.0 7.32 45 0.23 2.5
No Species: 14 Nat. Species: 13 Hybrids: 0 Total Counted: 164 Total Rel. Wt. : 19413
IBI: 32.0 Miwb: 7.4
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-996 North Mill Creek RM: 11.30 Date: 08/16/2019

Time Fished: 1273 Distance: 0.150 Drainge (sg mi): 19.2 Depth: 0

Location: Ust Edwards Rd. Lat: 42.48082 Long: -88.01196
Species

Code: ies N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
34-001 CENTRAL MUDMINNOW | T C 14 28.0 21.21 300 6.65 10.7
37-003 NORTHERN PIKE P M F 2 4.0 3.03 200 4.43 50.0
40-016  WHITE SUCKER o T S w 1 2.0 1.52 500 11.08 250.0
47-004  YELLOW BULLHEAD | T C 3 6.0 4.55 400 8.86 66.6
47-006  BLACK BULLHEAD | P C 4 8.0 6.06 1400 31.01 175.0
77-006 LARGEMOUTH BASS C C F 3 6.0 4.55 12 0.27 2.0
77-008  GREEN SUNFISH | T C S 26 52.0 39.39 700 15.51 13.4
77-009  BLUEGILL SUNFISH | P C S 12 24.0 18.18 1000 22.15 41.6
80-014  JOHNNY DARTER | C D 1 2.0 1.52 2 0.04 1.0
No Species: 9 Nat. Species: 9 Hybrids: 0 Total Counted: 66 Total Rel. Wt. : 4514
IBI: 28.0 Miwb: N/A
08/09/2021

A3 - 31



Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-996 North Mill Creek RM: 10.20 Date: 08/16/2019

Time Fished: 1125 Distance: 0.150 Drainge (sg mi): 20.8 Depth: 0

Location: Dst. IL 173 Lat: 42.46497 Long: -88.00859
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
34-001 CENTRAL MUDMINNOW | T C 10 20.0 9.09 140 0.57 7.0
37-003 NORTHERN PIKE P M F 1 2.0 0.91 2400 9.74 1200.0
40-016  WHITE SUCKER (0] T S w 8 16.0 7.27 6300 25.57 393.7
43-001 COMMON CARP (0] T M G 4 8.0 3.64 10480 4253 1310.0
47-004  YELLOW BULLHEAD | T C 4 8.0 3.64 340 1.38 42.5
77-002 BLACK CRAPPIE | C S 1 2.0 0.91 20 0.08 10.0
77-006 LARGEMOUTH BASS C C F 2 4.0 1.82 200 0.81 50.0
77-008  GREEN SUNFISH | T C S 45 90.0 40.91 1960 7.95 21.7
77-009 BLUEGILL SUNFISH | P C S 33 66.0 30.00 2780 11.28 421
77-015 GREEN SF X BLUEGILL SF 1 2.0 0.91 20 0.08 10.0
80-014  JOHNNY DARTER | C D 1 2.0 0.91 2 0.01 1.0
No Species: 10 Nat. Species: 9 Hybrids: 1 Total Counted: 110 Total Rel. Wt. : 24642
IBI: 30.0 Miwb: 6.1
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 95-996 North Mill Creek RM: 8.10 Date: 08/16/2019

Time Fished: 1195 Distance: 0.150 Drainge (sg mi): 29.5 Depth: 0

Location: Dst. closed bridge Lat: 42.44342 Long: -87.99981
Species

Code: ies N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
34-001 CENTRAL MUDMINNOW | T C 2 4.0 1.16 10 0.16 2.5
40-016  WHITE SUCKER o T S w 7 14.0 4.07 440 6.91 31.4
43-001 COMMON CARP o T M G 1 2.0 0.58 3200 50.24 1600.0
43-004 HORNYHEAD CHUB | | N N 3 6.0 1.74 100 1.57 16.6
43-013 CREEK CHUB G T N N 2 4.0 1.16 120 1.88 30.0
43-042 FATHEAD MINNOW o T C N 18 36.0 10.47 60 0.94 1.6
43-043 BLUNTNOSE MINNOW o T C N 57 114.0 33.14 420 6.59 3.6
47-004  YELLOW BULLHEAD | T C 6 12.0 3.49 440 6.91 36.6
77-006 LARGEMOUTH BASS C C F 7 14.0 4.07 100 1.57 7.1
77-008  GREEN SUNFISH | T C S 64 128.0 37.21 1200 18.84 9.3
77-009  BLUEGILL SUNFISH | P C S 5 10.0 2.91 280 4.40 28.0
No Species: 11 Nat. Species: 10 Hybrids: 0 Total Counted: 172 Total Rel. Wt. : 6370
IBI: 24.0 Miwb: 5.0
08/09/2021
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Appendix Table B-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 95-996 North Mill Creek RM: 1.10 Date: 08/16/2019

Time Fished: 1056 Distance: 0.150 Drainge (sg mi): 31.9 Depth: 0

Location: Dst. Millburn Rd. Lat: 42.42340 Long: -87.99709
Species

Code: oS N . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt. Wt.
37-003 NORTHERN PIKE P M F 2 4.0 2.27 3000 14.18 750.0
40-016  WHITE SUCKER (0] T S w 12 24.0 13.64 9000 42.54 375.0
43-001 COMMON CARP (0] T M G 7 14.0 7.95 7200 34.03 514.2
43-042 FATHEAD MINNOW (0] T C N 1 2.0 1.14 4 0.02 2.0
43-043 BLUNTNOSE MINNOW (0] T C N 7 14.0 7.95 20 0.09 1.4
47-002 CHANNEL CATFISH C F 2 4.0 2.27 8 0.04 2.0
47-004  YELLOW BULLHEAD | T C 4 8.0 4.55 700 3.31 87.5
54-002 BLACKSTRIPE TOPMINNOW | M 4 8.0 4.55 8 0.04 1.0
77-006 LARGEMOUTH BASS C C F 2 4.0 2.27 8 0.04 2.0
77-008  GREEN SUNFISH | T C S 28 56.0 31.82 700 3.31 12.5
77-009 BLUEGILL SUNFISH | P C S 17 34.0 19.32 500 2.36 14.7
77-010 ORANGESPOTTED SUNFISH | C S 1 2.0 1.14 8 0.04 4.0
80-014  JOHNNY DARTER | C D 1 2.0 1.14 2 0.01 1.0
No Species: 13 Nat. Species: 12 Hybrids: 0 Total Counted: 88 Total Rel. Wt. : 21158
IBI: 28.0 Miwb: 6.1
08/09/2021
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MBI/2021-7-7 Upper Des Plaines Year 3 Bioassessment October 15, 2021

APPENDIX B
Upper Des Plaines River Year 3 Subwatersheds 2019 Macroinvertebrate Assemblage Data
B-1: Macroinvertebrate IBI Metrics and Scores

B-2: Macroinvertebrate Taxa Grand (all sites combined by four subwatershed bundles)
B-3: Macroinvertebrate Taxa by Site and Sample
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Appendix Table B-2 . Macroinvertebrate taxa collected at all sites in the Mill Creek subwatershed, 20189.

Minois Samples ||
Tolerance| Total Collected
Taxa Code Taxa Name Rating [Number|Percent In
06800 |Gammarus sp 3 356 23.06 5
68708 |Dubiraphia vittata group 5 138 8.94 5
03600 [Oligochaeta 10 111 7.19 5
52200 |Cheumatopsyche sp 6 110 7.12 4
11130 |Baetis intercalaris 4 108 6.99 3
68700 |Dubiraphia sp 5 72 4.66 4
05800 |Caecidotea sp 6 59 3.82 3
84450 |Polypedilum (Uresipedilum) flavum 6 49 3.17 4
22001 |Coenagrionidae 5.5 47 3.04 5
69400 |Stenelmis sp 7 42 2.72 4
84540 |(Polypedilum (Tripodura) scalaenum group 6 39 2.53 4
68901 |Macronychus glabratus 2 35 2.27 2
84470 |Polypedilum (P.) illinoense 6 31 2.01 4
83040 |Dicrotendipes neomodestus 6 26 1.68 4
83300 |Glyptotendipes (G.) sp 10 23 1.49 1
13400 (Stenacron sp 4 22 1.42 4
77750 |Hayesomyia senata or Thienemannimyia norena 5 22 1.42 3
17200 (Caenis sp 6 21 1.36 2
83158 |Endochironomus nigricans 6 21 1.36 1
82820 |Cryptochironomus sp 8 19 1.23 4
85625 |Rheotanytarsus sp 6 18 1.17 2
95100 |Physella sp 9 18 1.17 2
98600 |Sphaerium sp 5 17 1.1 4
16700 |Tricorythodes sp 5 13 0.84 1
78655 |Procladius (Holotanypus) sp 8 11 0.71 4
22300 |Argia sp 5 9 0.58 3
06201 [Hyalella azteca 4 8 0.52 3
98200 |Pisidium sp 5 8 0.52 3
52570 |Hydropsyche simulans 5 7 0.45 1
01801 |Turbellaria 6 5 0.32 4
68201 |(Scirtidae 7 5 0.32 3
84000 |Parachironomus sp 8 5 0.32 1
65800 |Berosus sp 4 0.26 1
78600 |Pentaneura inconspicua 3 4 0.26 1
82880 |Cryptotendipes sp 6 4 0.26 3
84520 |Polypedilum (Tripodura) halterale group 6 4 0.26 2
08200 |Orconectes sp 5 3 0.19 3
13000 (Leucrocuta sp 3 3 0.19 1
21200 |Calopteryx sp 4 3 0.19 2
44501 (Corixidae 2 0.13 2
74100 |Simulium sp 6 2 0.13 1




Appendix Table B-2 . Macroinvertebrate taxa collected at all sites in the Mill Creek subwatershed, 20189.

Minois Samples ||
Tolerance| Total Collected
Taxa Code Taxa Name Rating [Number|Percent In
77120 |Ablabesmyia mallochi 6 2 0.13 2
77130 |Ablabesmyia rhamphe group 6 2 0.13 2
78200 |Larsia sp 6 2 0.13 1
81231 |Nanocladius (N.) crassicornus or N. (N.) "rectinervis" 3 2 0.13 2
83840 |Microtendipes pedellus group 6 2 0.13 1
84010 |Parachironomus "abortivus" (sensu Simpson & Bode, 1980) 8 2 0.13 1
84700 |Stenochironomus sp 3 2 0.13 2
85265 |Cladotanytarsus vanderwulpi group sp 5 7 2 0.13 1
85500 |Paratanytarsus sp 6 2 0.13 2
86100 |Chrysops sp 7 2 0.13 1
11200 |Callibaetis sp 4 1 0.06 1
23700 |Anax sp 5 1 0.06 1
48200 [Chauliodes sp 4 1 0.06 1
54601 |Phryganeidae 3.5 1 0.06 1
59100 |Ceraclea sp 3 1 0.06 1
59570 |Oecetis nocturna 5 1 0.06 1
59950 |Parapoynx sp 1 0.06 1
77001 |Tanypodinae 6 1 0.06 1
77355 |Clinotanypus pinguis 6 1 0.06 1
77500 |Conchapelopia sp 6 1 0.06 1
80510 |(Cricotopus (Isocladius) sylvestris group 8 1 0.06 1
81825 |Rheocricotopus (Psilocricotopus) robacki 6 1 0.06 1
82730 (Chironomus (C.) decorus group 11 1 0.06 1
83051 |Dicrotendipes simpsoni 6 1 0.06 1
84400 |Polypedilum sp 6 1 0.06 1
84460 |Polypedilum (P.) fallax group 6 1 0.06 1
84750 |Stictochironomus sp 5 1 0.06 1
85800 |Tanytarsus sp 7 1 0.06 1
85821 |Tanytarsus glabrescens group sp 7 7 1 0.06 1
89601 |Muscidae 8 1 0.06 1
Totals(71 Taxa) 1544 | 100%




Appendix Table B-3. Macroinvertebrate taxa collected at all sites in the North Mill Creek subwatershed, 20189.

Illinois
Tolerance Total Samples
Taxa Code Taxa Name Rating Number | Percent | Collected In
01801 |Turbellaria 6 278 12.75 6
52200 [Cheumatopsyche sp 6 190 8.72 6
06201 [Hyalella azteca 4 154 7.06 6
68708 |(Dubiraphia vittata group 5 147 6.74 5
03600 [Oligochaeta 10 122 5.6 7
11130 |Baetis intercalaris 4 120 5.5 4
06800 |Gammarus sp 3 114 5.23 5
13400 |Stenacron sp 4 98 4.5 4
74100 |(Simulium sp 6 73 3.35 2
84450 |Polypedilum (Uresipedilum) flavum 6 73 3.35 7
78600 |Pentaneura inconspicua 3 67 3.07 5
84470 |Polypedilum (P.) illinoense 6 66 3.03 6
68700 |Dubiraphia sp 5 63 2.89 3
85625 [Rheotanytarsus sp 6 52 2.39 5
05800 [Caecidotea sp 6 42 1.93 4
17200 [Caenis sp 6 36 1.65 2
68201 |(Scirtidae 7 33 1.51 5
52530 [Hydropsyche depravata group 5 27 1.24 3
77500 |Conchapelopia sp 6 24 1.1 5
84540 |Polypedilum (Tripodura) scalaenum group 6 21 0.96 5
82820 |Cryptochironomus sp 8 20 0.92 6
77750 |(Hayesomyia senata or Thienemannimyia norena 5 19 0.87 3
98200 |Pisidium sp 5 17 0.78 5
06700 |Crangonyx sp 4 16 0.73 1
53800 |Hydroptila sp 2 16 0.73 4
68901 [Macronychus glabratus 2 16 0.73 2
21001 |Calopterygidae 3.5 14 0.64 3
22001 [Coenagrionidae 5.5 14 0.64 5
69400 |Stenelmis sp 7 14 0.64 2
84520 |Polypedilum (Tripodura) halterale group 6 12 0.55 2
84700 |Stenochironomus sp 3 12 0.55 4
21200 |Calopteryx sp 4 11 0.5 1
95100 |Physella sp 9 10 0.46 3
08200 |[Orconectes sp 5 9 0.41 3
85500 |Paratanytarsus sp 6 9 0.41 4
22300 |Argiasp 5 8 0.37 2
77120 |Ablabesmyia mallochi 6 8 0.37 4
77355 |Clinotanypus pinguis 6 7 0.32 1
78655 |Procladius (Holotanypus) sp 8 7 0.32 4
05900 |[Lirceus sp 4 6 0.28 1
59580 |Oecetis persimilis 5 6 0.28 3




Appendix Table B-3. Macroinvertebrate taxa collected at all sites in the North Mill Creek subwatershed, 20189.

Illinois
Tolerance Total Samples
Taxa Code Taxa Name Rating Number | Percent | Collected In
80420 |(Cricotopus (C.) bicinctus 8 6 0.28 1
42700 |Belostoma sp 5 0.23 2
67700 |Paracymus sp 5 0.23 2
82880 |Cryptotendipes sp 6 5 0.23 2
84300 |Phaenopsectra obediens group 4 5 0.23 1
84750 |Stictochironomus sp 5 5 0.23 2
87540 |Hemerodromia sp 6 5 0.23 3
44501 |Corixidae 4 0.18 2
53501 |Hydroptilidae 3.5 4 0.18 1
65800 |Berosus sp 4 0.18 2
Nanocladius (N.) crassicornus or N. (N.)
81231 |"rectinervis" 3 4 0.18 2
83300 |Glyptotendipes (G.) sp 10 4 0.18 1
98600 (Sphaerium sp 5 4 0.18 1
52430 |Ceratopsyche morosa group 4 3 0.14 1
Oecetis inconspicua complex sp A (sensu Floyd,
59550 (1995) 5 3 0.14 2
77001 |Tanypodinae 6 3 0.14 2
78200 |Larsia sp 6 3 0.14 2
80510 [Cricotopus (Isocladius) sylvestris group 8 3 0.14 1
82730 (Chironomus (C.) decorus group 11 3 0.14 2
84460 |Polypedilum (P.) fallax group 6 3 0.14 3
85001 [Tanytarsini 6 3 0.14 1
04930 |Erpobdella sp 8 2 0.09 1
23909 |Boyeria vinosa 3 2 0.09 2
60350 |Gyretes sinuatus 0 2 0.09 1
71900 |(Tipula sp 4 2 0.09 2
83840 [Microtendipes pedellus group 6 2 0.09 2
84210 |Paratendipes albimanus or P. duplicatus 3 2 0.09 1
04666 |Helobdella papillata 8 1 0.05 1
04901 |Erpobdellidae 8 1 0.05 1
04935 |Erpobdella punctata punctata 8 1 0.05 1
11120 |Baetis flavistriga 4 1 0.05 1
12501 |Heptageniidae 3.5 1 0.05 1
16700 |Tricorythodes sp 5 1 0.05 1
43570 |[Neoplea sp 1 0.05 1
48200 [Chauliodes sp 4 1 0.05 1
59500 |Oecetis sp 5 1 0.05 1
60400 |Gyrinus sp 4 1 0.05 1
63300 |Hydroporini 1 0.05 1
63900 |Laccophilus sp 1 0.05 1




Appendix Table B-3. Macroinvertebrate taxa collected at all sites in the North Mill Creek subwatershed, 20189.

Illinois
Tolerance Total Samples
Taxa Code Taxa Name Rating Number | Percent | Collected In
67100 |Hydrobius sp 0 1 0.05 1
67800 |Tropisternus sp 1 0.05 1
68601 |Ancyronyx variegata 2 1 0.05 1
77140 |Ablabesmyia peleensis 6 1 0.05 1
77700 |Guttipelopia guttipennis 6 1 0.05 1
78140 (Labrundinia pilosella 4 1 0.05 1
80410 |(Cricotopus (C.) sp 8 1 0.05 1
81825 |[Rheocricotopus (Psilocricotopus) robacki 6 1 0.05 1
82141 |Thienemanniella xena 2 1 0.05 1
82501 |[Chironomini 6 1 0.05 1
82885 |Cryptotendipes pseudotener 6 1 0.05 1
Microtendipes "caelum" (sensu Simpson & Bode,
83820 (1980) 6 1 0.05 1
84000 |(Parachironomus sp 8 1 0.05 1
84601 |Saetheria species 1 (sensu Jackson, 1977) 6 1 0.05 1
84960 |Pseudochironomus sp 5 1 0.05 1
85615 |Rheotanytarsus pellucidus 6 1 0.05 1
85800 |Tanytarsus sp 7 1 0.05 1
86001 |Tabanidae 7 1 0.05 1
94201 |Lymnaeidae 7 1 0.05 1
95900 |Gyraulus sp 6 1 0.05 1
96264 |Planorbella (Pierosomay) pilsbryi 6.5 1 0.05 1
Totals(101 Taxa) 2180 100%




Appendix Table B-4. Macroinvertebrate taxa collected at all sites in the Bull Creek-Bulls Brook DPR Tributaries
(W) subwatershed, 2019.

Illinois
Tolerance| Total Samples
Taxa Code Taxa Name Rating | Number | Percent | Collected In
05800 |Caecidotea sp 6 620 17.69 8
01801 |Turbellaria 6 271 7.73 9
69400 |Stenelmis sp 7 268 7.65 9
03600 |Oligochaeta 10 265 7.56 11
06800 |Gammarus sp 3 251 7.16 4
06201 |Hyalella azteca 4 244 6.96 8
52200 |Cheumatopsyche sp 6 215 6.13 9
98600 |Sphaerium sp 5 206 5.88 8
84450 |Polypedilum (Uresipedilum) flavum 6 108 3.08 10
22001 |Coenagrionidae 5.5 75 2.14 8
06700 |Crangonyx sp 4 63 1.8 3
11120 |Baetis flavistriga 4 48 1.37 4
11130 |Baetis intercalaris 4 45 1.28 4
74100 |Simulium sp 6 45 1.28 7
84470 |Polypedilum (P.) illinoense 6 42 1.2 7
98200 |Pisidium sp 5 38 1.08 6
69200 |Optioservus sp 4 34 0.97 5
04664 |Helobdella stagnalis 8 33 0.94 4
68708 |Dubiraphia vittata group 5 33 0.94 8
77500 |Conchapelopia sp 6 29 0.83 8
85500 |Paratanytarsus sp 6 27 0.77 6
84000 |Parachironomus sp 8 26 0.74 2
93200 |Hydrobiidae 6 26 0.74 3
53800 |Hydroptila sp 2 24 0.68 4
83040 |Dicrotendipes neomodestus 6 23 0.66 6
82820 |Cryptochironomus sp 8 22 0.63 8
85625 |Rheotanytarsus sp 6 22 0.63 4
95100 |Physella sp 9 22 0.63 4
85800 |Tanytarsus sp 7 21 0.6 5
84540 |Polypedilum (Tripodura) scalaenum group 6 20 0.57 6
82730 |Chironomus (C.) decorus group 11 19 0.54 7
78655 |Procladius (Holotanypus) sp 8 18 0.51 4
83820 |Microtendipes "caelum" (sensu Simpson & Bode, 198! 6 18 0.51 5
84750 |Stictochironomus sp 5 17 0.49 8
22300 |Argia sp 5 16 0.46 3
52530 |Hydropsyche depravata group 5 15 0.43 4
83300 |Glyptotendipes (G.) sp 10 15 0.43 3
21001 |Calopterygidae 35 14 0.4 5
84210 |Paratendipes albimanus or P. duplicatus 3 12 0.34 6
08200 |Orconectes sp 5 9 0.26 5
17200 [Caenis sp 6 8 0.23 3




Appendix Table B-4. Macroinvertebrate taxa collected at all sites in the Bull Creek-Bulls Brook DPR Tributaries
(W) subwatershed, 2019.

Illinois
Tolerance| Total Samples
Taxa Code Taxa Name Rating | Number | Percent | Collected In
21200 |Calopteryx sp 4 8 0.23 2
44501 |Corixidae 99.9 8 0.23 1
83158 |Endochironomus nigricans 6 8 0.23 3
04935 |Erpobdella punctata punctata 8 7 0.2 3
68901 |Macronychus glabratus 2 7 0.2 2
83051 |Dicrotendipes simpsoni 6 7 0.2 3
60900 |Peltodytes sp 99.9 6 0.17 2
71900 |Tipula sp 4 6 0.17 3
77750 |Hayesomyia senata or Thienemannimyia norena 5 6 0.17 4
81650 |Parametriocnemus sp 4 6 0.17 3
85001 |Tanytarsini 6 6 0.17 1
04930 |Erpobdella sp 8 5 0.14 1
77120 |Ablabesmyia mallochi 6 5 0.14 3
78599 |Pentaneura sp 3 5 0.14 1
80420 |Cricotopus (C.) bicinctus 8 5 0.14 3
80430 |Cricotopus (C.) tremulus group 8 5 0.14 3
83840 |Microtendipes pedellus group 6 5 0.14 3
97601 |Corbicula fluminea 4 5 0.14 2
98001 |Pisidiidae 5 5 0.14 1
04901 |Erpobdellidae 8 4 0.11 2
82880 |Cryptotendipes sp 6 4 0.11 3
85400 |Micropsectra sp 4 4 0.11 2
87540 |Hemerodromia sp 6 4 0.11 2
08601 |Hydrachnidia 99.9 3 0.09 2
29000 |Sympetrum sp 0 3 0.09 1
82800 |Cladopelma sp 6 3 0.09 1
58505 |Helicopsyche borealis 2 2 0.06 1
59550 |Oecetis inconspicua complex sp A (sensu Floyd, 1995) 5 2 0.06 2
68201 |Scirtidae 7 2 0.06 1
68700 |Dubiraphia sp 5 2 0.06 1
79000 |Tanypus sp 8 2 0.06 2
80001 |Orthocladiinae 6 2 0.06 1
84300 |Phaenopsectra obediens group 4 2 0.06 2
94400 |Fossaria sp 7 2 0.06 2
01900 |Nemertea 99.9 1 0.03 1
04660 |Helobdella sp 8 1 0.03 1
07800 |Cambarus sp 5 1 0.03 1
13400 [Stenacron sp 4 1 0.03 1
23700 |Anax sp 5 1 0.03 1
28001 |Libellulidae 4.5 1 0.03 1
42700 |(Belostoma sp 99.9 1 0.03 1




Appendix Table B-4. Macroinvertebrate taxa collected at all sites in the Bull Creek-Bulls Brook DPR Tributaries
(W) subwatershed, 2019.

Illinois
Tolerance| Total Samples
Taxa Code Taxa Name Rating | Number | Percent | Collected In
57900 |Pycnopsyche sp 3 1 0.03 1
60800 |Haliplus sp 99.9 1 0.03 1
65800 |Berosus sp 99.9 1 0.03 1
66500 |Enochrus sp 99.9 1 0.03 1
78130 |Labrundinia neopilosella 4 1 0.03 1
78450 |Nilotanypus fimbriatus 6 1 0.03 1
80440 |Cricotopus (C.) trifascia 6 1 0.03 1
81231 |Nanocladius (N.) crassicornus or N. (N.) "rectinervis" 3 1 0.03 1
83590 |Kiefferulus sp 7 1 0.03 1
84400 |Polypedilum sp 6 1 0.03 1
84460 |Polypedilum (P.) fallax group 6 1 0.03 1
84480 |Polypedilum (P.) laetum group 0 1 0.03 1
84800 |Tribelos jucundum 5 1 0.03 1
95501 |Planorbidae 6.5 1 0.03 1
96200 |Planorbella sp 6.5 1 0.03 1
Totals(97 Taxa) 3505 100%




Appendix Table B-5. Macroinvertebrate taxa collected at all sites in the Upper Des Plaines Tributaries (E)
subwatershed, 2019.

Minois Samples ||
Tolerance Total Collected
Taxa Code Taxa Name Rating Number Percent In
06201 |Hyalella azteca 4 394 21.78 3
06800 |Gammarus sp 3 379 20.95 4
05800 |Caecidotea sp 6 211 11.66 5
95100 |Physella sp 9 166 9.18 5
03600 |Oligochaeta 10 105 5.8 6
98001 |Pisidiidae 5 103 5.69 1
22001 |Coenagrionidae 5.5 45 2.49 4
84750 |Stictochironomus sp 5 44 2.43 2
01801 |Turbellaria 6 38 2.1 3
68708 |Dubiraphia vittata group 5 32 1.77 2
98600 |Sphaerium sp 5 30 1.66 3
17200 (Caenis sp 6 27 1.49 1
84210 |Paratendipes albimanus or P. duplicatus 3 25 1.38 4
84470 |Polypedilum (P.) illinoense 6 16 0.88 3
98200 |Pisidium sp 5 16 0.88 2
85500 |Paratanytarsus sp 6 14 0.77 3
06700 |Crangonyx sp 4 12 0.66 2
52200 |Cheumatopsyche sp 6 12 0.66 2
68700 |Dubiraphia sp 5 12 0.66 2
83840 |Microtendipes pedellus group 6 11 0.61 2
80420 |Cricotopus (C.) bicinctus 8 9 0.5 1
93200 |Hydrobiidae 6 9 0.5 1
96264 |Planorbella (Pierosoma) pilsbryi 6.5 9 0.5 1
82820 |Cryptochironomus sp 8 8 0.44 4
77500 |Conchapelopia sp 6 6 0.33 3
83002 |Dicrotendipes modestus 6 6 0.33 1
13400 (Stenacron sp 4 5 0.28 3
94400 |Fossaria sp 7 5 0.28 1
04901 |Erpobdellidae 8 4 0.22 1
21200 |Calopteryx sp 4 4 0.22 1
69400 |Stenelmis sp 7 4 0.22 2
04666 |Helobdella papillata 8 3 0.17 1
52530 |Hydropsyche depravata group 5 3 0.17 1
82880 |Cryptotendipes sp 6 3 0.17 1
83040 |Dicrotendipes neomodestus 6 3 0.17 1
84450 |Polypedilum (Uresipedilum) flavum 6 3 0.17 1
84540 |Polypedilum (Tripodura) scalaenum group 6 3 0.17 2
48200 |[Chauliodes sp 4 2 0.11 1
53800 |Hydroptila sp 2 2 0.11 2
84315 |Phaenopsectra flavipes 4 2 0.11 1
96002 |Helisoma anceps anceps 7 2 0.11 1




Appendix Table B-5. Macroinvertebrate taxa collected at all sites in the Upper Des Plaines Tributaries (E)
subwatershed, 2019.

Minois Samples ||
Tolerance Total Collected
Taxa Code Taxa Name Rating Number Percent In
04664 |Helobdella stagnalis 8 1 0.06 1
08200 |Orconectes sp 5 1 0.06 1
11001 |Baetidae 4 1 0.06 1
11120 |Baetis flavistriga 4 1 0.06 1
11200 |Callibaetis sp 4 1 0.06 1
42700 |Belostoma sp 1 0.06 1
45900 [Notonecta sp 1 0.06 1
52570 |Hydropsyche simulans 5 1 0.06 1
59550 |Oecetis inconspicua complex sp A (sensu Fld 5 1 0.06 1
60900 |Peltodytes sp 1 0.06 1
68201 |Scirtidae 7 1 0.06 1
77001 |Tanypodinae 6 1 0.06 1
77355 |Clinotanypus pinguis 6 1 0.06 1
78655  |Procladius (Holotanypus) sp 8 1 0.06 1
79400 |Zavrelimyia sp 8 1 0.06 1
83158 |Endochironomus nigricans 6 1 0.06 1
83590 |Kiefferulus sp 7 1 0.06 1
84400 |Polypedilum sp 6 1 0.06 1
84520 |Polypedilum (Tripodura) halterale group 6 1 0.06 1
85625 |Rheotanytarsus sp 6 1 0.06 1
85800 |Tanytarsus sp 7 1 0.06 1
95900 |Gyraulus sp 6 1 0.06 1
Totals(63 Taxa) 1809 100%




Appendix Table B-6. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: at Hazelnut Xing

Site ID: 14-6

Subsample:

Collection Date: 07/30/2019 River Code: 95-051 River: Bull Creek RM: 5.95
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
03600 Oligochaeta 10.0 20
04660 Helobdella sp 8.0 1
04664 Helobdella stagnalis 8.0 12
04935 Erpobdella punctata punctata 8.0 5
05800 Caecidotea sp 6.0 221
06201 Hyalella azteca 4.0 21
68708 Dubiraphia vittata group CO 50 1
77500 Conchapelopia sp 6.0 1
81650 Parametriocnemus sp 4.0 1

82730 Chironomus (C.) decorus group 11.0 4

82820 Cryptochironomus sp 8.0 3

83051 Dicrotendipes simpsoni 6.0 1

83158 Endochironomus nigricans 6.0 2

83300 Glyptotendipes (G.) sp 10.0 1

83590 Kiefferulus sp 7.0 1

84450 Polypedilum (Uresipedilum) flavum 6.0 2

85400 Micropsectra sp 4.0 3

94400 Fossaria sp 7.0 1

98200 Pisidium sp 5.0 8

98600 Sphaerium sp 5.0 7

No. Quantitative Taxa: 20 Total Taxa: 20

Number of Organisms: 316 mIBI: 19.30

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: at St. Mary of the Lake College

Site ID: 14-5

Subsample:
Collection Date: 09/09/2019 River Code: 95-051 River: Bull Creek RM: 4.70
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 48
03600 Oligochaeta 10.0 83
04664 Helobdella stagnalis 8.0 17
04901 Erpobdellidae 8.0 3
04935 Erpobdella punctata punctata 8.0 1
05800 Caecidotea sp 6.0 10
06700 Crangonyx sp 4.0 41
22001 Coenagrionidae 55 3
28001 Libellulidae 45 1
78599 Pentaneura sp 3.0 5
78655 Procladius (Holotanypus) sp 8.0 9
79000 Tanypus sp 8.0 1
81231 Nanocladius (N.) crassicornus or N. (N.) 3.0 1
"rectinervis"
82730 Chironomus (C.) decorus group 11.0 6
82800 Cladopelma sp 6.0 3
83040 Dicrotendipes neomodestus 6.0 7
83051 Dicrotendipes simpsoni 6.0 4
83158 Endochironomus nigricans 6.0 5
83300 Glyptotendipes (G.) sp 10.0 13
84000 Parachironomus sp 8.0 25
84210 Paratendipes albimanus or P. duplicatus 3.0 2
85001 Tanytarsini 6.0
85800 Tanytarsus sp 7.0 12
98200 Pisidium sp 5.0
98600 Sphaerium sp 5.0
No. Quantitative Taxa: 25 Total Taxa: 25
Number of Organisms: 313 mIBI: 20.00

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: at Rte 137

Site ID: 14-2

Subsample:
Collection Date: 07/31/2019 River Code: 95-051 River: Bull Creek RM: 1.00
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 1
03600 Oligochaeta 10.0 74
04664 Helobdella stagnalis 8.0 1
06201 Hyalella azteca 4.0 15
06700 Crangonyx sp 4.0 15
07800 Cambarus sp 5.0 1
08200 Orconectes sp 5.0 4
21001 Calopterygidae 3.5 2
22001 Coenagrionidae 5.5 10
52200 Cheumatopsyche sp CA 6.0 20
68708 Dubiraphia vittata group CO 50 1
69200 Optioservus sp CcO 4.0 3
69400 Stenelmis sp CcO 7.0 3
71900 Tipula sp 4.0 1
77500 Conchapelopia sp 6.0 1
80001 Orthocladiinae 6.0 2
80420 Cricotopus (C.) bicinctus 8.0 1
82820 Cryptochironomus sp 8.0 2
83040 Dicrotendipes neomodestus 6.0 2
83820 Microtendipes "caelum" (sensu Simpson 6.0 1
& Bode, 1980)
84210 Paratendipes albimanus or P. duplicatus 3.0
84300 Phaenopsectra obediens group 4.0
84450 Polypedilum (Uresipedilum) flavum 6.0 13
84470 Polypedilum (P.) illinoense 6.0
84540 Polypedilum (Tripodura) scalaenum 6.0 6
group
84750 Stictochironomus sp 5.0 4
85500 Paratanytarsus sp 6.0 2
85625 Rheotanytarsus sp 6.0 2
85800 Tanytarsus sp 7.0 4
93200 Hydrobiidae 6.0 16
97601 Corbicula fluminea 4.0 4
98200 Pisidium sp 5.0 20
98600 Sphaerium sp 5.0 86
No. Quantitative Taxa: 33 Total Taxa: 33
Number of Organisms: 326 miBlI: 34.76

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site ID: 141
Site: Ust. IL 21
Subsample:

Collection Date: 07/30/2019 River Code: 95-051 River: Bull Creek RM: 0.50
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 4 group
01900 Nemertea 99.9 84750 Stictochironomus sp 5.0 5
03600 Oligochaeta 10.0 16 84800 Tribelos jucundum 5.0 1
04901 Erpobdellidae 8.0 1 85500 Paratanytarsus sp 6.0 8
05800 Caecidotea sp 6.0 1 85800 Tanytarsus sp 7.0 2
06201 Hyalella azteca 4.0 69 93200 Hydrobiidae 6.0 9
08601 Hydrachnidia 99.9 95100 Physella sp 9.0 1
11120 Baetis flavistriga MA 4.0 16 95501 Planorbidae 6.5 1
11130 Baetis intercalaris MA 4.0 98600 Sphaerium sp 5.0 7
13400 Stenacron sp MA 4.0
21001 Calopterygidae 3.5 1 No. Quantitative Taxa: 47 Total Taxa: 47
22001 Coenagrionidae 55 20 Number of Organisms: 325 mIBI: 47 .85
22300 Argia sp 5.0 14
44501 Corixidae 99.9 8
52200 Cheumatopsyche sp CA 6.0 37
53800 Hydroptila sp CA 2.0 12
59550 Oecetis inconspicua complex sp A CA 5.0 1

(sensu Floyd, 1995)
60800 Haliplus sp CO 999 1
60900 Peltodytes sp CO 99.9 5
65800 Berosus sp CO 999 1
66500 Enochrus sp CO 999 1
68708 Dubiraphia vittata group CcO 5.0 1
69200 Optioservus sp cO 4.0 2
69400 Stenelmis sp CcoO 7.0 7
74100 Simulium sp 6.0 2
77120 Ablabesmyia mallochi 6.0 2
77750 Hayesomyia senata or 5.0 1

Thienemannimyia norena
78655 Procladius (Holotanypus) sp 8.0 2
80420 Cricotopus (C.) bicinctus 8.0 3
82730 Chironomus (C.) decorus group 11.0 3
82820 Cryptochironomus sp 8.0 3
82880 Cryptotendipes sp 6.0 1
83040 Dicrotendipes neomodestus 6.0 6
83300 Glyptotendipes (G.) sp 10.0 1
83820 Microtendipes "caelum" (sensu Simpson 6.0 8

& Bode, 1980)
83840 Microtendipes pedellus group 6.0 3
84450 Polypedilum (Uresipedilum) flavum 6.0 13
84470 Polypedilum (P.) illinoense 6.0
84540 Polypedilum (Tripodura) scalaenum 6.0 2

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: at Grass Lake Rd.

Site ID: 10-5

Subsample:

Collection Date: 08/03/2019 River Code: 95-702 River: Hastings Creek RM: 3.12
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 72
03600 Oligochaeta 10.0 61
04935 Erpobdella punctata punctata 8.0 1
06201 Hyalella azteca 4.0 34
06700 Crangonyx sp 4.0 16
17200 Caenis sp MA 6.0 14
22001 Coenagrionidae 55 3
52200 Cheumatopsyche sp CA 6.0 38
52530 Hydropsyche depravata group CA 5.0 3
53501 Hydroptilidae CA 3.5
59550 Oecetis inconspicua complex sp A CA 5.0 2

(sensu Floyd, 1995)
59580 Oecetis persimilis CA 5.0 2
67100 Hydrobius sp 0.0 1
68201 Scirtidae 7.0 1
77001 Tanypodinae 6.0 1
77500 Conchapelopia sp 6.0 1
77700 Guttipelopia guttipennis 6.0 1
78600 Pentaneura inconspicua 3.0 20
81231 Nanocladius (N.) crassicornus or N. (N.) 3.0 3

"rectinervis"
82820 Cryptochironomus sp 8.0 4
83300 Glyptotendipes (G.) sp 10.0 4
84000 Parachironomus sp 8.0 1
84210 Paratendipes albimanus or P. duplicatus 3.0 2
84450 Polypedilum (Uresipedilum) flavum 6.0 2
84470 Polypedilum (P.) illinoense 6.0 1
84540 Polypedilum (Tripodura) scalaenum 6.0 1

group
85500 Paratanytarsus sp 6.0 1
85625 Rheotanytarsus sp 6.0 3
95100 Physella sp 9.0 7
95900 Gyraulus sp 6.0 1
No. Quantitative Taxa: 30 Total Taxa: 30
Number of Organisms: 305 mIBI: 31.01

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: Dst. Almond Rd.

Site ID: 13-15

Subsample:
Collection Date: 08/01/2019 River Code: 95-704 River: Bull's Brook RM: 1.95
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
03600 Oligochaeta 10.0 8
04935 Erpobdella punctata punctata 8.0 1
05800 Caecidotea sp 6.0 73
06201 Hyalella azteca 4.0 75
06800 Gammarus sp 3.0 13
17200 Caenis sp MA 6.0 1
21001 Calopterygidae 3.5 6
22001 Coenagrionidae 5.5 11
29000 Sympetrum sp 0.0 3
52200 Cheumatopsyche sp CA 6.0 21
52530 Hydropsyche depravata group CA 5.0 9
59550 Oecetis inconspicua complex sp A CA 5.0 1
(sensu Floyd, 1995)
60900 Peltodytes sp CO 999 1
69400 Stenelmis sp CcO 7.0 1
71900 Tipula sp 4.0 3
74100 Simulium sp 6.0 1
77500 Conchapelopia sp 6.0 7
78450 Nilotanypus fimbriatus 6.0 1
78655 Procladius (Holotanypus) sp 8.0 4
82730 Chironomus (C.) decorus group 11.0 1
82820 Cryptochironomus sp 8.0 3
82880 Cryptotendipes sp 6.0 2
84210 Paratendipes albimanus or P. duplicatus 3.0 1
84450 Polypedilum (Uresipedilum) flavum 6.0 5
84540 Polypedilum (Tripodura) scalaenum 6.0 1
group
84750 Stictochironomus sp 5.0 1
85400 Micropsectra sp 4.0 1
85500 Paratanytarsus sp 6.0 4
85625 Rheotanytarsus sp 6.0 18
87540 Hemerodromia sp 6.0 3
95100 Physella sp 9.0 2
96200 Planorbella sp 6.5 1
98001 Pisidiidae 5.0 5
No. Quantitative Taxa: 33 Total Taxa: 33
Number of Organisms: 288 miBlI: 33.18
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: North Milwaukee Ave.

Site ID: 13-7

Subsample:

Collection Date: 08/01/2019 River Code: 95-704 River: Bull's Brook RM: 0.25
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 4
03600 Oligochaeta 10.0
05800 Caecidotea sp 6.0 37
06800 Gammarus sp 3.0 200
08200 Orconectes sp 5.0 2
11120 Baetis flavistriga MA 4.0 4
21001 Calopterygidae 3.5 3
52200 Cheumatopsyche sp CA 6.0 13
52530 Hydropsyche depravata group CA 5.0 3
57900 Pycnopsyche sp CA 3.0 1
68700 Dubiraphia sp CO 50 2
68708 Dubiraphia vittata group CcoO 5.0 11
68901 Macronychus glabratus CcO 2.0 2
69200 Optioservus sp cO 4.0 27
69400 Stenelmis sp cO 7.0 25
74100 Simulium sp 6.0 1
80430 Cricotopus (C.) tremulus group 8.0 1
81650 Parametriocnemus sp 4.0 1
83040 Dicrotendipes neomodestus 6.0 1
83840 Microtendipes pedellus group 6.0 1
84210 Paratendipes albimanus or P. duplicatus 3.0 1
84450 Polypedilum (Uresipedilum) flavum 6.0 1
84460 Polypedilum (P.) fallax group 6.0 1
84750 Stictochironomus sp 5.0 2
85500 Paratanytarsus sp 6.0 1
98600 Sphaerium sp 5.0 1

No. Quantitative Taxa: 26 Total Taxa: 26

Number of Organisms: 349 mIBI: 49.25

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: dst 21st St.

Site ID: 12-2

Subsample:

Collection Date: 10/18/2019 River Code: 95-708 River: Newport Drainage Ditch RM: 3.03
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
03600 Oligochaeta 10.0 12

05800 Caecidotea sp 6.0 1

06201 Hyalella azteca 4.0 192

06700 Crangonyx sp 4.0 6

06800 Gammarus sp 3.0

11200 Callibaetis sp MA 4.0 1

13400 Stenacron sp MA 4.0 1

17200 Caenis sp MA 6.0 27

22001 Coenagrionidae 5.5 21

42700 Belostoma sp 99.9 1

77355 Clinotanypus pinguis 6.0 1

77500 Conchapelopia sp 6.0 2

84520 Polypedilum (Tripodura) halterale group 6.0 1

95100 Physella sp 9.0 14

98200 Pisidium sp 5.0 15

98600 Sphaerium sp 5.0 21

No. Quantitative Taxa: 16 Total Taxa: 16
Number of Organisms: 317 mIBI: 28.43

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site ID: 1241
Site: ust. Kilbourne Rd.
Subsample:
Collection Date: 08/04/2019 River Code: 95-708 River: Newport Drainage Ditch RM: 0.70
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 1
03600 Oligochaeta 10.0 13
05800 Caecidotea sp 6.0 7
06800 Gammarus sp 3.0 102
08200 Orconectes sp 5.0 1
11001 Baetidae MA 4.0 1
13400 Stenacron sp MA 4.0 1
52200 Cheumatopsyche sp CA 6.0 8
52570 Hydropsyche simulans CA 5.0 1
53800 Hydroptila sp CA 2.0 1
59550 Oecetis inconspicua complex sp A CA 5.0 1
(sensu Floyd, 1995)
68201 Scirtidae 7.0 1
68700 Dubiraphia sp CcO 5.0 10
68708 Dubiraphia vittata group (0] 5.0 19
77500 Conchapelopia sp 6.0 2
78655 Procladius (Holotanypus) sp 8.0 1
80420 Cricotopus (C.) bicinctus 8.0 9
82820 Cryptochironomus sp 8.0 3
82880 Cryptotendipes sp 6.0 3
83040 Dicrotendipes neomodestus 6.0 3
83840 Microtendipes pedellus group 6.0 9
84210 Paratendipes albimanus or P. duplicatus 3.0 6
84450 Polypedilum (Uresipedilum) flavum 6.0 3
84470 Polypedilum (P.) illinoense 6.0 9
84540 Polypedilum (Tripodura) scalaenum 6.0 2
group
84750 Stictochironomus sp 5.0 43
85500 Paratanytarsus sp 6.0
85625 Rheotanytarsus sp 6.0 1
93200 Hydrobiidae 6.0 9
95100 Physella sp 9.0 37
No. Quantitative Taxa: 30 Total Taxa: 30
Number of Organisms: 310 mIBI: 40.64

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site ID: 13-9

Site: Dst. IL 21
Subsample:
Collection Date: 08/02/2019 River Code: 95-709 River: Stoneroller Creek RM: 0.42
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 30
03600 Oligochaeta 10.0
06201 Hyalella azteca 4.0
08200 Orconectes sp 5.0
11120 Baetis flavistriga MA 40 13
11130 Baetis intercalaris MA 4.0 32
17200 Caenis sp MA 6.0 1
22300 Argia sp 5.0
52200 Cheumatopsyche sp CA 6.0 19
52530 Hydropsyche depravata group CA 5.0
53800 Hydroptila sp CA 2.0
58505 Helicopsyche borealis CA 2.0
68708 Dubiraphia vittata group CcO 5.0 10
68901 Macronychus glabratus cO 2.0
69200 Optioservus sp CcO 4.0 1
69400 Stenelmis sp CcO 7.0 134
77120 Ablabesmyia mallochi 6.0
77500 Conchapelopia sp 6.0
77750 Hayesomyia senata or 5.0
Thienemannimyia norena
80430 Cricotopus (C.) tremulus group 8.0 1
82730 Chironomus (C.) decorus group 11.0 1
82820 Cryptochironomus sp 8.0 2
83040 Dicrotendipes neomodestus 6.0 5
83820 Microtendipes "caelum" (sensu Simpson 6.0 2
& Bode, 1980)

84450 Polypedilum (Uresipedilum) flavum 6.0 11
84470 Polypedilum (P.) illinoense 6.0 3
84750 Stictochironomus sp 5.0 2
85500 Paratanytarsus sp 6.0 6
95100 Physella sp 9.0 2

No. Quantitative Taxa: 29 Total Taxa: 29

Number of Organisms: 303 mIBI: 57.58

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: Dst. North Delany Rd.

Site ID: 13-10

Subsample:

Collection Date: 08/02/2019 River Code: 95-710 River: Suburban Country Club Trib RM: 2.00
Taxa Taxa Taxa Feed

Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 18

03600 Oligochaeta 10.0 2

05800 Caecidotea sp 6.0 1

06201 Hyalella azteca 4.0 189

22001 Coenagrionidae 5.5 19
48200 Chauliodes sp 4.0 2
60900 Peltodytes sp CO 999 1

83002 Dicrotendipes modestus 6.0 6

83158 Endochironomus nigricans 6.0 1

84470 Polypedilum (P.) illinoense 6.0 3

95100 Physella sp 9.0 3

No. Quantitative Taxa: 11 Total Taxa: 11

Number of Organisms: 245 mIBI: 18.02
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: Ust. North Mill Creek Rd.

Site ID: 13-11

Subsample:
Collection Date: 08/04/2019 River Code: 95-711 River: Slocum Conrners Creek RM: 1.36
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
03600 Oligochaeta 10.0 6
05800 Caecidotea sp 6.0 43
06700 Crangonyx sp 4.0 6
06800 Gammarus sp 3.0 201
11120 Baetis flavistriga MA 4.0 1
13400 Stenacron sp MA 4.0 3
21200 Calopteryx sp 4.0 4
22001 Coenagrionidae 5.5 1
52200 Cheumatopsyche sp CA 6.0 4
52530 Hydropsyche depravata group CA 5.0 3
53800 Hydroptila sp CA 2.0 1
68700 Dubiraphia sp cO 5.0 2
68708 Dubiraphia vittata group CcO 5.0 13
69400 Stenelmis sp cO 7.0 3
77001 Tanypodinae 6.0 1
82820 Cryptochironomus sp 8.0 1
83840 Microtendipes pedellus group 6.0 2
84210 Paratendipes albimanus or P. duplicatus 3.0 1
84470 Polypedilum (P.) illinoense 6.0 4
84540 Polypedilum (Tripodura) scalaenum 6.0 1
group
84750 Stictochironomus sp 5.0 1
85500 Paratanytarsus sp 6.0 1
95100 Physella sp 9.0 4
98200 Pisidium sp 5.0 1
98600 Sphaerium sp 5.0 4
No. Quantitative Taxa: 25 Total Taxa: 25
Number of Organisms: 312 miBlI: 36.87

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: behind pump station off Sprucewood Lane

Site ID: 13-17

Subsample:

Collection Date: 07/31/2019 River Code: 95-714 River: Unnamed Trib to DesPLaines River RM: 0.13
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
03600 Oligochaeta 10.0 34

04666 Helobdella papillata 8.0 3

04901 Erpobdellidae 8.0 4

06201 Hyalella azteca 4.0 13

22001 Coenagrionidae 5.5 4

45900 Notonecta sp 99.9 1

77500 Conchapelopia sp 6.0 2

79400 Zavrelimyia sp 8.0 1

82820 Cryptochironomus sp 8.0 3

83590 Kiefferulus sp 7.0 1

84210 Paratendipes albimanus or P. duplicatus 3.0 9

84315 Phaenopsectra flavipes 4.0 2

84400 Polypedilum sp 6.0 1

85500 Paratanytarsus sp 6.0 10

85800 Tanytarsus sp 7.0 1

94400 Fossaria sp 7.0 5

95100 Physella sp 9.0 108

95900 Gyraulus sp 6.0 1

96002 Helisoma anceps anceps 7.0

96264 Planorbella (Pierosoma) pilsbryi 6.5

98001 Pisidiidae 5.0 103

No. Quantitative Taxa: 21 Total Taxa: 21

Number of Organisms: 317 miBlI: 30.86

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: at ust. of Rte 45

Site ID: 10-6

Subsample:

Collection Date: 08/03/2019 River Code: 95-715 River: UT to North Mill Creek RM: 0.04
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 17
03600 Oligochaeta 10.0
04930 Erpobdella sp 8.0
05800 Caecidotea sp 6.0 27
06800 Gammarus sp 3.0 95
11130 Baetis intercalaris MA 4.0 39
12501 Heptageniidae MA 3.5 1
21001 Calopterygidae 3.5 11
22001 Coenagrionidae 5.5 1
23909 Boyeria vinosa 3.0 1
52200 Cheumatopsyche sp CA 6.0 24
52530 Hydropsyche depravata group CA 5.0 11
53800 Hydroptila sp CA 2.0 1
59500 Oecetis sp CA 5.0 1
68201 Scirtidae 7.0 1
68708 Dubiraphia vittata group CcoO 5.0 1
71900 Tipula sp 4.0 1
74100 Simulium sp 6.0 9
77500 Conchapelopia sp 6.0 11
77750 Hayesomyia senata or 5.0 1

Thienemannimyia norena
78655 Procladius (Holotanypus) sp 8.0
82820 Cryptochironomus sp 8.0 2
82885 Cryptotendipes pseudotener 6.0
84450 Polypedilum (Uresipedilum) flavum 6.0 21
84460 Polypedilum (P.) fallax group 6.0
84470 Polypedilum (P.) illinoense 6.0 4
84540 Polypedilum (Tripodura) scalaenum 6.0

group
84601 Saetheria species 1 (sensu Jackson, 6.0 1

1977)
84700 Stenochironomus sp 3.0
87540 Hemerodromia sp 6.0
98200 Pisidium sp 5.0

No. Quantitative Taxa: 31 Total Taxa: 31
Number of Organisms: 301 mIBI: 40.43

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: dst. Kenwood

Site ID: 13-12

Subsample:

Collection Date: 08/02/2019 River Code: 95-716 River: UT Greenleaf Creek RM: 0.40
Taxa Taxa Taxa Feed

Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 19
03600 Oligochaeta 10.0 38
04664 Helobdella stagnalis 8.0 1
05800 Caecidotea sp 6.0 159
06800 Gammarus sp 3.0 75
69400 Stenelmis sp cO 7.0 1
82820 Cryptochironomus sp 8.0 1
84210 Paratendipes albimanus or P. duplicatus 3.0 9
98600 Sphaerium sp 5.0 5

No. Quantitative Taxa: 9 Total Taxa: 9

Number of Organisms: 308 mIBI: 0.00

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: behind World Bioproducts across field

Site ID: 14-4

Subsample:
Collection Date: 07/31/2019 River Code: 95-719 River: West Branch Bull Creek RM: 2.54
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 68
03600 Oligochaeta 10.0 27
04664 Helobdella stagnalis 8.0 3
04930 Erpobdella sp 8.0 5
05800 Caecidotea sp 6.0 16
06201 Hyalella azteca 4.0 5
22001 Coenagrionidae 55 8
23700 Anax sp 5.0 1
42700 Belostoma sp 99.9 1
52200 Cheumatopsyche sp CA 6.0 9
69200 Optioservus sp CcoO 4.0 1
69400 Stenelmis sp CcO 7.0 1
74100 Simulium sp 6.0 22
77500 Conchapelopia sp 6.0 2
77750 Hayesomyia senata or 5.0 1
Thienemannimyia norena
78655 Procladius (Holotanypus) sp 8.0 3
79000 Tanypus sp 8.0 1
80420 Cricotopus (C.) bicinctus 8.0 1
82730 Chironomus (C.) decorus group 11.0 2
83158 Endochironomus nigricans 6.0 1
84000 Parachironomus sp 8.0 1
84400 Polypedilum sp 6.0 1
84450 Polypedilum (Uresipedilum) flavum 6.0 21
84470 Polypedilum (P.) illinoense 6.0 4
84540 Polypedilum (Tripodura) scalaenum 6.0
group
85625 Rheotanytarsus sp 6.0 1
98200 Pisidium sp 5.0 5
98600 Sphaerium sp 5.0 90
No. Quantitative Taxa: 28 Total Taxa: 28
Number of Organisms: 302 mIBI: 24.94

MBI - Midwest Biodiversity Institute



Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: N. Countryside Dr.

Site ID: 14-3

Subsample:
Collection Date: 07/31/2019 River Code: 95-719 River: West Branch Bull Creek RM: 1.60
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 56
03600 Oligochaeta 10.0 5
06201 Hyalella azteca 4.0 1
06800 Gammarus sp 3.0 9
08601 Hydrachnidia 99.9 2
11120 Baetis flavistriga MA 4.0 15
11130 Baetis intercalaris MA 4.0 2
21001 Calopterygidae 3.5 2
22001 Coenagrionidae 5.5 2
52200 Cheumatopsyche sp CA 6.0 86
52530 Hydropsyche depravata group CA 5.0 2
53800 Hydroptila sp CA 2.0 10
68708 Dubiraphia vittata group CcO 5.0 1
69400 Stenelmis sp (0] 7.0 56
71900 Tipula sp 4.0 2
74100 Simulium sp 6.0 7
77500 Conchapelopia sp 6.0 3
80430 Cricotopus (C.) tremulus group 8.0 3
81650 Parametriocnemus sp 4.0 4
82820 Cryptochironomus sp 8.0 1
83820 Microtendipes "caelum" (sensu Simpson 6.0 6
& Bode, 1980)
83840 Microtendipes pedellus group 6.0 1
84300 Phaenopsectra obediens group 4.0 1
84450 Polypedilum (Uresipedilum) flavum 6.0 15
84470 Polypedilum (P.)illinoense 6.0 5
84480 Polypedilum (P.) laestum group 0.0 1
84750 Stictochironomus sp 5.0 1
85625 Rheotanytarsus sp 6.0 1
85800 Tanytarsus sp 7.0 2
87540 Hemerodromia sp 6.0 1
98600 Sphaerium sp 5.0 9
No. Quantitative Taxa: 31 Total Taxa: 31
Number of Organisms: 312 mIBI: 48.49
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: Dst. Leonard Dr.

Site ID: 13-14

Subsample:
Collection Date: 08/01/2019 River Code: 95-720 River: West Fork Belvidere Rd. Trib RM: 0.21
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 53
03600 Oligochaeta 10.0 7
05800 Caecidotea sp 6.0 241
08200 Orconectes sp 5.0 1
21200 Calopteryx sp 4.0 1
22001 Coenagrionidae 55 5
52200 Cheumatopsyche sp CA 6.0 3
68708 Dubiraphia vittata group CcO 5.0 1
69400 Stenelmis sp CcO 7.0 6
74100 Simulium sp 6.0 2
77500 Conchapelopia sp 6.0 6
80440 Cricotopus (C.) trifascia 6.0 1
82820 Cryptochironomus sp 8.0 2
84210 Paratendipes albimanus or P. duplicatus 3.0 5
84450 Polypedilum (Uresipedilum) flavum 6.0 1
84470 Polypedilum (P.) illinoense 6.0 1
84540 Polypedilum (Tripodura) scalaenum 6.0 1
group
84750 Stictochironomus sp 5.0 1
94400 Fossaria sp 7.0 1
98200 Pisidium sp 5.0 2
98600 Sphaerium sp 5.0 1
No. Quantitative Taxa: 21 Total Taxa: 21
Number of Organisms: 342 miBl: 25.74
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site ID: 13-8
Site: Ust. abandoned bridge
Subsample:

Collection Date: 08/01/2019 River Code: 95-720 River: West Fork Belvidere Rd Trib RM: 0.15
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 7
03600 Oligochaeta 10.0 13 No. Quantitative Taxa: 39 Total Taxa: 39
05800 Caecidotea sp 6.0 21 Number of Organisms: 329 mIBI: 4516
06201 Hyalella azteca 4.0 55
06700 Crangonyx sp 4.0 7
06800 Gammarus sp 3.0 29
08200 Orconectes sp 5.0 1
11130 Baetis intercalaris MA 4.0 9
17200 Caenis sp MA 6.0 6
21200 Calopteryx sp 4.0 7
22001 Coenagrionidae 55 16
22300 Argia sp 5.0 1
52200 Cheumatopsyche sp CA 6.0 7
53800 Hydroptila sp CA 2.0 1
68201 Scirtidae 7.0 2
68708 Dubiraphia vittata group CcoO 5.0 7
69400 Stenelmis sp CcO 7.0 35
74100 Simulium sp 6.0 10
77120 Ablabesmyia mallochi 6.0
77500 Conchapelopia sp 6.0
77750 Hayesomyia senata or 5.0

Thienemannimyia norena
78130 Labrundinia neopilosella 4.0 1
82730 Chironomus (C.) decorus group 11.0 2
82820 Cryptochironomus sp 8.0 6
82880 Cryptotendipes sp 6.0 1
83040 Dicrotendipes neomodestus 6.0 2
83051 Dicrotendipes simpsoni 6.0 2
83820 Microtendipes "caelum" (sensu Simpson 6.0 1

& Bode, 1980)
84210 Paratendipes albimanus or P. duplicatus 3.0 1
84450 Polypedilum (Uresipedilum) flavum 6.0 26
84470 Polypedilum (P.) illinoense 6.0 15
84540 Polypedilum (Tripodura) scalaenum 6.0

group
84750 Stictochironomus sp 5.0 1
85500 Paratanytarsus sp 6.0 6
85800 Tanytarsus sp 7.0 1
93200 Hydrobiidae 6.0 1
95100 Physella sp 9.0 7
97601 Corbicula fluminea 4.0 1
98200 Pisidium sp 5.0 1
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: at Wick St.

Site ID: 11-6

Subsample:

Collection Date: 08/03/2019 River Code: 95-995 River: Mill Creek RM: 17.20
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 1
03600 Oligochaeta 10.0 8
05800 Caecidotea sp 6.0 51
06201 Hyalella azteca 4.0 4
06800 Gammarus sp 3.0 130
08200 Orconectes sp 5.0 1
21200 Calopteryx sp 4.0 2
22001 Coenagrionidae 5.5 1
52200 Cheumatopsyche sp CA 6.0 5
54601 Phryganeidae 3.5 1
68700 Dubiraphia sp CO 50 9
68708 Dubiraphia vittata group CcoO 5.0 86
69400 Stenelmis sp CcO 7.0 2
77001 Tanypodinae 6.0 1
78655 Procladius (Holotanypus) sp 8.0 1
82820 Cryptochironomus sp 8.0 6
84450 Polypedilum (Uresipedilum) flavum 6.0 1
84540 Polypedilum (Tripodura) scalaenum 6.0 1

group
84700 Stenochironomus sp 3.0 1
85500 Paratanytarsus sp 6.0 1
98200 Pisidium sp 5.0 4
98600 Sphaerium sp 5.0 4
No. Quantitative Taxa: 22 Total Taxa: 22
Number of Organisms: 321 mIBI: 29.63
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: Washington St.

Site ID: 11-5

Subsample:
Collection Date: 08/01/2019 River Code: 95-995 River: Mill Creek RM: 13.80
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 1
03600 Oligochaeta 10.0 46
06201 Hyalella azteca 4.0 2
06800 Gammarus sp 3.0 125
13400 Stenacron sp MA 4.0 1
17200 Caenis sp MA 6.0 13
22001 Coenagrionidae 55 30
23700 Anax sp 5.0 1
44501 Corixidae 99.9 1
59570 Oecetis nocturna CA 5.0 1
65800 Berosus sp CO 99.9 4
68201 Scirtidae 7.0 1
68700 Dubiraphia sp cO 5.0 6
68708 Dubiraphia vittata group cO 5.0 9
77120 Ablabesmyia mallochi 6.0 1
77130 Ablabesmyia rhamphe group 6.0 1
78200 Larsia sp 6.0 2
78655 Procladius (Holotanypus) sp 8.0 6
80510 Cricotopus (Isocladius) sylvestris group 8.0 1
81231 Nanocladius (N.) crassicornus or N. (N.) 3.0 1
"rectinervis"
82880 Cryptotendipes sp 6.0
83040 Dicrotendipes neomodestus 6.0 2
83051 Dicrotendipes simpsoni 6.0
83158 Endochironomus nigricans 6.0 21
83300 Glyptotendipes (G.) sp 10.0 23
84000 Parachironomus sp 8.0
84010 Parachironomus "abortivus" (sensu 8.0 2
Simpson & Bode, 1980)

84470 Polypedilum (P.) illinoense 6.0 8
95100 Physella sp 9.0 17
98600 Sphaerium sp 5.0 3

No. Quantitative Taxa: 30 Total Taxa: 30

Number of Organisms: 336 mIBl: 32.08
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: Dst. Stearns School Rd.

Site ID: 11-3

Subsample:
Collection Date: 07/30/2019 River Code: 95-995 River: Mill Creek RM: 7.20
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
03600 Oligochaeta 10.0 20
06800 Gammarus sp 3.0 30
08200 Orconectes sp 5.0 1
11130 Baetis intercalaris MA 4.0 72
13400 Stenacron sp MA 4.0 2
22001 Coenagrionidae 55 1
22300 Argia sp 5.0 1
52200 Cheumatopsyche sp CA 6.0 16
59100 Ceraclea sp CA 3.0 1
68201 Scirtidae 7.0 2
68700 Dubiraphia sp cO 5.0 3
68708 Dubiraphia vittata group CcO 5.0 1
68901 Macronychus glabratus CO 20 10
69400 Stenelmis sp cO 7.0 3
74100 Simulium sp 6.0 2
77750 Hayesomyia senata or 5.0 7
Thienemannimyia norena
81825 Rheocricotopus (Psilocricotopus) 6.0 1
robacki
82820 Cryptochironomus sp 8.0
82880 Cryptotendipes sp 6.0
83040 Dicrotendipes neomodestus 6.0 20
83840 Microtendipes pedellus group 6.0 2
84450 Polypedilum (Uresipedilum) flavum 6.0 29
84470 Polypedilum (P.) illinoense 6.0 4
84540 Polypedilum (Tripodura) scalaenum 6.0 30
group
85500 Paratanytarsus sp 6.0 1
85625 Rheotanytarsus sp 6.0 16
85800 Tanytarsus sp 7.0 1
85821 Tanytarsus glabrescens group sp 7 7.0 1
86100 Chrysops sp 7.0 2
89601 Muscidae 8.0 1
98200 Pisidium sp 5.0 1
98600 Sphaerium sp 5.0 1
No. Quantitative Taxa: 32 Total Taxa: 32
Number of Organisms: 290 mIBI: 4513
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site ID: 111
Site: ust. Dillys Rd.
Subsample:
Collection Date: 08/03/2019 River Code: 95-995 River: Mill Creek RM: 0.70
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 1
03600 Oligochaeta 10.0 6
05800 Caecidotea sp 6.0 1
06201 Hyalella azteca 4.0 2
06800 Gammarus sp 3.0 22
11130 Baetis intercalaris MA 4.0 30
13000 Leucrocuta sp MA 3.0 3
13400 Stenacron sp MA 4.0 17
16700 Tricorythodes sp MA 5.0 13
21200 Calopteryx sp 4.0 1
22001 Coenagrionidae 55 2
22300 Argia sp 5.0 6
48200 Chauliodes sp 4.0 1
52200 Cheumatopsyche sp CA 6.0 53
52570 Hydropsyche simulans CA 5.0
68201 Scirtidae 7.0 2
68708 Dubiraphia vittata group CcO 5.0
68901 Macronychus glabratus CcO 2.0 25
69400 Stenelmis sp cO 7.0 36
77120 Ablabesmyia mallochi 6.0 1
77130 Ablabesmyia rhamphe group 6.0
77750 Hayesomyia senata or 5.0 14
Thienemannimyia norena
78655 Procladius (Holotanypus) sp 8.0 1
82820 Cryptochironomus sp 8.0 4
83040 Dicrotendipes neomodestus 6.0 2
84400 Polypedilum sp 6.0 1
84450 Polypedilum (Uresipedilum) flavum 6.0 14
84460 Polypedilum (P.) fallax group 6.0 1
84470 Polypedilum (P.) illinoense 6.0 12
84520 Polypedilum (Tripodura) halterale group 6.0 2
84540 Polypedilum (Tripodura) scalaenum 6.0 4
group

85265 Cladotanytarsus vanderwulpi group sp 5 7.0 2
85625 Rheotanytarsus sp 6.0 2
95100 Physella sp 9.0 1
98200 Pisidium sp 5.0 3
98600 Sphaerium sp 5.0 9

No. Quantitative Taxa: 36 Total Taxa: 36

Number of Organisms: 307 mIBI: 58.53
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site ID: 10-7
Site: Ust Edwards Rd.
Subsample:

Collection Date: 08/04/2019 River Code: 95-996 River: North Mill Creek RM: 11.30
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 4 85001 Tanytarsini 6.0 3
03600 Oligochaeta 10.0 9 85500 Paratanytarsus sp 6.0 3
05800 Caecidotea sp 6.0 5 85625 Rheotanytarsus sp 6.0 9
05900 Lirceus sp 4.0 6 95100 Physella sp 9.0 1
06201 Hyalella azteca 4.0 37 96264 Planorbella (Pierosoma) pilsbryi 6.5 1
06800 Gammarus sp 3.0 98200 Pisidium sp 5.0 5
08200 Orconectes sp 5.0 4 98600 Sphaerium sp 5.0 4
11130 Baetis intercalaris MA 4.0
13400 Stenacron sp MA 4.0 38 No. Quantitative Taxa: 46 Total Taxa: 46
17200 Caenis sp MA 6.0 22 Number of Organisms: 304 mIBI: 54.19
21001 Calopterygidae 3.5 2
22001 Coenagrionidae 5.5 1
42700 Belostoma sp 99.9 4
44501 Corixidae 99.9 2
48200 Chauliodes sp 4.0 1
52200 Cheumatopsyche sp CA 6.0 28
53800 Hydroptila sp CA 2.0 2
59550 Oecetis inconspicua complex sp A CA 5.0

(sensu Floyd, 1995)
60400 Gyrinus sp (0] 4.0 1
67700 Paracymus sp CO 99.9 1
67800 Tropisternus sp CO 999 1
68700 Dubiraphia sp CcO 5.0 4
68708 Dubiraphia vittata group CO 50 1
77120 Ablabesmyia mallochi 6.0 4
77355 Clinotanypus pinguis 6.0 7
77500 Conchapelopia sp 6.0 6
78600 Pentaneura inconspicua 3.0 3
78655 Procladius (Holotanypus) sp 8.0 2
82730 Chironomus (C.) decorus group 11.0 2
82820 Cryptochironomus sp 8.0 6
82880 Cryptotendipes sp 6.0 3
83840 Microtendipes pedellus group 6.0 1
84300 Phaenopsectra obediens group 4.0 5
84450 Polypedilum (Uresipedilum) flavum 6.0 12
84470 Polypedilum (P.) illinoense 6.0 22
84520 Polypedilum (Tripodura) halterale group 6.0
84540 Polypedilum (Tripodura) scalaenum 6.0 2

group
84540 Polypedilum (Tripodura) scalaenum 6.0 9

group
84700 Stenochironomus sp 3.0 1
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: Dst. IL 173

Site ID: 10-3

Subsample:

Collection Date: 08/04/2019 River Code: 95-996 River: North Mill Creek RM: 10.20
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0 5
03600 Oligochaeta 10.0 22
04666 Helobdella papillata 8.0
05800 Caecidotea sp 6.0 6
06201 Hyalella azteca 4.0 70
06800 Gammarus sp 3.0 3
08200 Orconectes sp 5.0 1
13400 Stenacron sp MA 4.0 7
22001 Coenagrionidae 5.5 2
44501 Corixidae 99.9 2
52200 Cheumatopsyche sp CA 6.0 3
53800 Hydroptila sp CA 2.0 3
59580 Oecetis persimilis CA 5.0 1
60350 Gyretes sinuatus 0.0 2
65800 Berosus sp CO 99.9 2
68201 Scirtidae 7.0 13
68700 Dubiraphia sp CcO 5.0 44
68708 Dubiraphia vittata group CcO 5.0 104
77120 Ablabesmyia mallochi 6.0 2
77140 Ablabesmyia peleensis 6.0 1
78200 Larsia sp 6.0 1
78600 Pentaneura inconspicua 3.0 2
78655 Procladius (Holotanypus) sp 8.0 2
82501 Chironomini 6.0 1
82730 Chironomus (C.) decorus group 11.0 1
82820 Cryptochironomus sp 8.0 3
84450 Polypedilum (Uresipedilum) flavum 6.0 1
85500 Paratanytarsus sp 6.0 4
85615 Rheotanytarsus pellucidus 6.0 1
85625 Rheotanytarsus sp 6.0 9
85800 Tanytarsus sp 7.0 1
86001 Tabanidae 7.0 1
87540 Hemerodromia sp 6.0 1
95100 Physella sp 9.0 2
98200 Pisidium sp 5.0 1
No. Quantitative Taxa: 35 Total Taxa: 35
Number of Organisms: 325 mIBI: 36.25
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site: Dst. closed bridge

Site ID: 10-2

Subsample:
Collection Date: 08/03/2019 River Code: 95-996 River: North Mill Creek RM: 8.10
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
03600 Oligochaeta 10.0 5
04901 Erpobdellidae 8.0 1
06201 Hyalella azteca 4.0 1
06800 Gammarus sp 3.0 2
11120 Baetis flavistriga MA 4.0 1
11130 Baetis intercalaris MA 4.0 64
13400 Stenacron sp MA 4.0 23
21200 Calopteryx sp 4.0 11
23909 Boyeria vinosa 3.0 1
42700 Belostoma sp 99.9 1
52200 Cheumatopsyche sp CA 6.0 88
52430 Ceratopsyche morosa group CA 4.0
52530 Hydropsyche depravata group CA 5.0 13
68201 Scirtidae 7.0
68708 Dubiraphia vittata group CO 50
68901 Macronychus glabratus CO 20
69400 Stenelmis sp CcO 7.0
74100 Simulium sp 6.0 64
77120 Ablabesmyia mallochi 6.0 1
77500 Conchapelopia sp 6.0 3
77750 Hayesomyia senata or 5.0
Thienemannimyia norena
78600 Pentaneura inconspicua 3.0 2
81825 Rheocricotopus (Psilocricotopus) 6.0
robacki
82820 Cryptochironomus sp 8.0 1
83840 Microtendipes pedellus group 6.0 1
84450 Polypedilum (Uresipedilum) flavum 6.0 28
84460 Polypedilum (P.) fallax group 6.0 1
84470 Polypedilum (P.) illinoense 6.0 10
84540 Polypedilum (Tripodura) scalaenum 6.0 1
group
84700 Stenochironomus sp 3.0 1
84750 Stictochironomus sp 5.0 4
85625 Rheotanytarsus sp 6.0 6
94201 Lymnaeidae 7.0 1
No. Quantitative Taxa: 33 Total Taxa: 33
Number of Organisms: 354 miBl: 55.98
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Appendix Table C-2. Macroinvertebrate taxa collected in the Upper Des Plaines River study area during 2019.

Site ID:
Site: Dst. Millburn Rd.
Subsample:

Collection Date: 08/03/2019 River Code: 95-996 River: North Mill Creek RM: 1.10
Taxa Taxa Taxa Feed
Code Taxa Grp Tol. Qt/Ql.  Code Taxa Grp Tol. Qt/Ql.
01801 Turbellaria 6.0
03600 Oligochaeta 10.0 18 No. Quantitative Taxa: 39 Total Taxa: 39
05800 Caecidotea sp 6.0 Number of Organisms: 285 mIBlI: 58.20
06201 Hyalella azteca 4.0
06800 Gammarus sp 3.0
08200 Orconectes sp 5.0
11130 Baetis intercalaris MA 4.0 16
13400 Stenacron sp MA 4.0 30
16700 Tricorythodes sp MA 5.0 1
21001 Calopterygidae 3.5 1
22300 Argia sp 5.0 7
43570 Neoplea sp 99.9 1
52200 Cheumatopsyche sp CA 6.0 9
59580 Oecetis persimilis CA 5.0 3
63300 Hydroporini CO 99.9 1
63900 Laccophilus sp CO 999 1
67700 Paracymus sp CO 999 4
68201 Scirtidae 7.0 15
68601 Ancyronyx variegata CO 20 1
68700 Dubiraphia sp CcoO 5.0 15
68708 Dubiraphia vittata group CcO 5.0 38
68901 Macronychus glabratus cO 2.0 12
69400 Stenelmis sp cO 7.0 1M
77120 Ablabesmyia mallochi 6.0 1
77750 Hayesomyia senata or 5.0 16

Thienemannimyia norena
78140 Labrundinia pilosella 4.0 1
78200 Larsia sp 6.0 2
82820 Cryptochironomus sp 8.0 4
82880 Cryptotendipes sp 6.0 2
83820 Microtendipes "caelum" (sensu Simpson 6.0 1

& Bode, 1980)
84450 Polypedilum (Uresipedilum) flavum 6.0
84460 Polypedilum (P.) fallax group 6.0 1
84470 Polypedilum (P.) illinoense 6.0 27
84520 Polypedilum (Tripodura) halterale group 6.0
84540 Polypedilum (Tripodura) scalaenum 6.0 7

group
84700 Stenochironomus sp 3.0 9
84750 Stictochironomus sp 5.0 1
87540 Hemerodromia sp 6.0 2
98200 Pisidium sp 5.0 5
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Appendix C-1. QHEI metric scores for sites in the upper Des Plaines River study area during 2019.

QHEI Metrics:
River Gradient
Mile QHEI SubstrateCover Channel Riparian Pool Riffle & Score Narrative
(95051) Bull Creek
Year:2019
5.95 57.50 18.0 12.0 13.0 6.50 2.0 0.0 9.05-(6) Fair
4.70 57.25 14.0 11.0 11.5 7.75 4.0 1.0 13.95-(8) Fair
1.00 53.25 12.5 11.0 14.0 4.25 5.0 2.5 3.96-(4) Fair
0.50 78.00 18.0 16.0 15.0 5.50 8.0 5.5 6.26 - (10) Excellent
(95702) Hastings Creek
Year:2019

3.12 60.00 12.0 13.0 13.0 5.50 6.0 2.5 10.50-(8) [Geed "
1.68 4450 11.0 12.0 6.0 250 7.0 0.0 6.86-(6) [NcssTll

(95704) Bull's Brook

Year:2019
1.95 76.50 18.0 14.0 15.0 10.00 6.0 5.5 32.57-(8) Excellent
0.25 69.00 155 100 160  9.50 6.0 4.0 32.77-(8) [Geed
(95708) Newport Drainage Ditch
Year:2019
3.03 45.00 0.0 17.0 9.0 9.00 6.0 0.0 3.68-(4) Fair

0.70 63.00 140 160 120 5.00 9.0 1.0 6.65-(6) [Goed

(95709) Stoneroller Creek

Year:2019

0.42 82.00 18.0 12.0 16.5 10.00 9.0 6.5 19.18 - (10) Excellent
(95710) Suburban Country Club Trib
Year:2019

(95711) Slocum Conrners Creek
Year:2019

1.36 63.75 160 130 145 375 50  3.530.60-(8) [NGssalN

(95714) Unnamed Trib to DesPLaines River

Year:2019

0.13 62.00 13.0 11.0 13.0 10.00 4.0 1.0 26.83 - (10) [ Goed
(95715) UT to North Mill Creek
Year:2019

0.04 53.50 13.0 70 135 550 4.0 0.5 15.69 - (10) Fair
(95716) UT Greenleaf Creek
Year:2019

0.40 63.75 14.0 10.0 180  6.25 4.0 1.5 26.98 - (10) [ Good
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Appendix C-1. QHEI metric scores for sites in the upper Des Plaines River study area during 2019.

QHEI Metrics:
River Gradient
Mile QHEI SubstrateCover Channel Riparian Pool Riffle & Score Narrative
(95719) West Branch Bull Creek
Year:2019
2.54 47.75 11.0 12.0 10.0 5.75 5.0 0.0 440-(4) Fair

1.60 65.75 16.5 13.0 16.0 425 9.0 3.0 285-(4) [Good

(95720) West Fork Belvidere Rd. Trib

Year:2019
0.21 68.75 18.0 140 130 6.25 5.0 4.5 36.62-(8) [Geod "
0.15 70.00 17.0 140 115  6.00 9.0 4.5 33.63-(8) | Excellent
(95995) Mill Creek
Year:2019
17.20 40.00 5.0 7.0 9.0 5.00 5.0 1.0 10.78 - (8) [CSsT
13.80 52.75 9.0 14.0 50 8.75 6.0 0.0 6.71-(10) Fair
7.20 62.00 13.0 140 140  9.00 50 1.0 556-(6) [Geed
1.71 80.00 16.0 17.0 15.0 10.00 8.0 6.0 7.40-(8) Excellent

0.70 68.50 14.0 16.0 13,5  7.00 8.0 2.0 7.30-(8) IGood

(95996) North Mill Creek

Year:2019
11.30 3700 40 120 50 1000 20 0.0 260-(4) [NEssTE
10.20 5000 20 160 100 9.00 80 4.0 7.68-(10) Fair
8.10 67.75 115 140 140 825 50 5.0 6.74-(10) [Goed
1.10 5000 65 16.0 115 950 70 25 524-(6) Fair

05/12/2020 C1-2
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Qualitative Habitat Evaluation Index Field Sheet QHE! Score:
River Code: 95- 99 &M li. 10 Stream: - |- Ml Ceeele -
SiteCode: __ 10 - | Project Code: 1D eI 19 Location: Ds > Wiililourn BJ
Date: Y-S - 1T Scorer;  MP-< Latitude: 17, 17340 Longitude: —87. 17 709
1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL  RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY
[J [J-BLDR/SLBS [10] O I:L‘-GRAVEL G} Check ONE {OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
[J C1-Lg BOULD [10) ‘Z'EI -SAND[6} [J -LIMESTONE[1}]  SILT: ,Z‘ -SILT HEAVY [-2) Substrate
3 [J-BOULDER[9] [ [ -BEDROCK [5] - A mus [ -SILT MODERATE [1] 4
1 [CJ1-COBBLE [8) [ 1 -DETRITUS [3] [4 -WETLANDS {0} ] -SILT NORMAL [0] \"
3 CJ-HARDPAN [4] : [ [ -ARTIFICIAL [0] 1 -HARDPAN [0} [J -SILT FREE[1} Max 20
[ [J-MucK [} O Zf SILT[2) [J -SANDSTONE[0]  EMBEDDED /IZ’-EXfENSIVE [-2]
[ -RIP/RAP[0] NESS: [ -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: Q/ -4 or More [2] [ -LACUSTRINE [0] [0 -NORMAL[0]
(High Quality Only, Score 5 or >) [ -3orless[0] ] -SHALE[-1] [ -NONE[1}
] -COALFINES [-2]
COMMENTS: )
2.} INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
{__UNDERCUT BANKS [1] / _POOLS >70cm [2) {  OXBOWS, BACKWATERS [1] ] -EXTENSIVE > 75%[11]
© OVERHANGING VEGETATION [1) 3 ROOTWADS[1] - O AQUATIC MACROPHYTES [1] éz’-MODERATE 25-75% [7] \\?
L SHALLOWS {IN SLOW WATER) [1) /__BOULDERS [1] % LOGSORWOODY DEBRIS M [ -SPARSE 5- 25% [3] Max 20
I ROOTMATS[1] [C] -NEARLY ABSENT < 5% [1}
COMMENTS:
3.) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
-HIGH [4) [J-EXCELLENT {7] 1 -NONE [6] CJ-HIGH[3) [C1-SNAGGING 3 -IMPOUNDMENT Channel
/T -MODERATE [3] ] -GOOD [5} [ ,RECOVERED [4] [/ MODERATE [2] [J-RELOCATION O -ISLAND 4
O -ow[2 /ZT’-FAIR 13 )ZK;(ECOVERI NG 3] Q&ﬂow 1] [CJ-CANOPY REMOVAL [T -LEVEED W
[J -NONE[1] [J -POOR 1) 3 -RECENTORNO [CJ-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1] [C]-ONE SIDE CHANNEL MODIFICATIONS
3 -IMPOUNDED [-1)
COMMENTS:
4.} RIPAR} AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) @ River Right Looking Downstream @
RIPARIAN WIDTH N QUALITY [PAST 100 Meter RIPARIAN) BANK EROSION
L _R (PerBank) L R (Most Predominant Per Bank) LR L R (PerBank) Riparian
[J-VERY WIDE>100m[5] ) [ -FOREST, SWAMP [3] 3 ] -CONSERVATION TILLAGE [1] [ [ -NONE/UTTLE [3) 4
O Q‘-WIDE > 50m [4] 0 O -SHRUB OROLDFIELD{2) [ £ -URBAN OR INDUSTRIAL{0] -MCDERATE {2} Q.
{1 [1-MODERATE10-50m (3] [ [ -RESIDENTIAL, PARK, NEW FIELD [1] [ [ -OPEN PASTURE, ROWCROP [0] [ 3 -HEAVY /SEVERE [1] Max 10
[J [J-NARROW 5 - 10m 2] [ O -FENCED PASTURE [1] [ [ -MINING / CONSTRUCTION [0]
[J [J-VERY NARROW < 5m [1]
J [C]-NONE [0 COMMENTS:
5.} POOL / GLIDE AND RIFFLE / RUN QUALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLESY)
(Check 1 ONLYY) (Check 1 o 2 & AVERAGE) - (Check All That Apply) Pool /
[ -1mig] -POOL WIDTH > RIFFLE WIDTH [2] [ -EDDIES [1 [ -TORRENTIAL [-1] Current
-0.7m 4] [ -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1} 1 INTERSTITIAL 1]
] -04t00.7m [2] [ -POOL WIDTH < RIFFLE WIDTH [0) 7 -MODERATE [1] 7 -INTERMITTENT [-2] 1
O -0.2t004m[1] [ -IMPOUNDED -1} /zi -SLOW [1] 3 -VERY FAST [1] Max 12
[ -<0.2m[POOL =0} 1 -NONE [-1]
COMMENTS:
CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 6
[] -*Best Areas > 10cm 2] [0 -MAX>50cm 2] -STABLE (e.g., Cobble, Boulder) [2] [J -NONE [ b X
[ -BestAreas 5-10cm 1] }Zf -MAX <50cm [1) [J -MOD. STABLE (e.g., Large Gravel) [1] O Low 1] Max 8
[ -Best Areas < 5cm [() 1 -UNSTABLE (Fine Gravel, Sand) [0] Z -MODERATE [0]
”-NO RIFFLE but RUNS present [0] ZEXT ENSIVE [-1] Gradient
{71 -NORIFFLE / NO RUN [Metric = 0]
COMMENTS:
6) GRADIENT @/miy. 5,24 DRAINAGE AREA cmiy 31-4% wpool: [ | %Gupe:[ | U
—_— —_— N . - Gradient Score from Table 2 of Users Manual
*Best areas must be arge enoughfo suport 2 population of itfe-obligate spcies % RIFFLE: [ | % RUN: | beseon graent s reinage e Max 10
gy



Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspecied SOUrces of
Impacts (Check All That Apply):
Lat/ Long (Beg):

None [
Lat / Long (Mid):

Industrial [
wwrtpr
Agriculture []
Livestock [J
Silviculture [
Construction [J
Urban Runoff []
CS0s [

W Gear: Dislance: Walter Clarity: Waler Stage: Tanopy- % Open: Suburban Impacts [
First Mining &

m Sampling Pass 4 1So AE/!,V Twﬂ E/ 1 o__mgm_g_cm O

_ Subjective Aesthetic Riparian Removal [J
Rating Rating Yes/ No Landfils [J
(1-10) (1-10) [0 O s Stream Ephemeral (no pools, totally dry of only damp spots)? Natural OJ
[ [ Isthere water upstream? How far: Dams [

Qma_ma“ m m _ﬂ_aasmaS_Omm%Sﬂam%_._oim_,. 9=mqm_oi>=msgo=D

[1-Low [J -Moderate [J -High Is Dry Channel mostly natural? Other:

(
Lat/ Long (End):
Lat/ Long (X-Loc):

Stream Drawing:

Csad

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of Emsmmﬁ, quality in moderate of greater amounts. Examples of highest n:.m_=< include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

]
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mylm':::::;:"w Qualitative Habitat Evaluation Index Field Sheet QHEI Score: [\
River Code:’”_ 4%~ F9(, RM: .10 : A i Creek
Site Codez: |5 ~"2- Project Code: @SSR Location: _1)sT Closed Bin's.é ]

Date: B -1G-{q Scorr: _ MNIAC Latitide: 42, 44 347 Longitude: ~ B 7 1998 (

1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE .- POOL  RIFFLE POOL  RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY

[ [J-BLDRSLBS [10] [J [Z1-GRAVEL [7) Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

O J1igBOULD{0] . )Z)S/JSAND 6] {J -LUIMESTONE[]  SLLT: -SILT HEAVY [-2] Substrate

O O-BoUWER] _ {0 [J-BEDROCK[) )zr JILLS 1) [J -SILT MODERATE [-1 ]

[} [1-COBBLE [§] O CJ -DETRITUS [3] WETLANDS [0] 3 -SILT NORMAL [0] e

[1 [2]-HARDPAN {4 [ O3 -ARTIFICHAL [0] [J -HARDPAN [0] ] -SILT FREE [1] Max 20 .

[ [J-MUCK [2] OO-sLT [J -SANDSTONE[0] EMBEDDED ] -EXTENSIVE [-2]

] RIP/RAP[0] NESS: [ -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: ,d -4 or More [2} O -I_.ACUSTRINE 0] 7 -NORMAL [0
(High Quality Only, Score § or >) -3 or Less [0] [ -SHALE }-1) 1 -NONE (1]
3 -GOAL FINES [-2}
COMMENTS:
2. INSTREAM COVER (Give each cover type a score of 0 fo 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
UNDERCUT BANKS [1] O pPooLs>70em[z) () OXBOWS, BACKWATERS [1] [ -EXTENSIVE-> 75% [#1]
Q OVERHANGING VEGETATION [1] Z ROOTWADS [1] . ; AQUATIC MACROPHYTES [1] -MODERATE 25 - 75% [7] \‘\
3 SHALLOWS(NSLOWWATER)[t] _ / BOULDERS[l] -3 _LOGS ORWOODY DEBRIS 1] ] -SPARSE 5- 25% [3] Wax 20
/ ROOTMATS [1] . [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3.} CHANNEL MORPHOLOGY: {Check ONLY one PER Category OR check 2 and AVERAGE)
| ITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATION THER
~ -HIGH [4] [J-EXCELLENT [7} 1 -NONE [} . J -HIGH 3] . [1-SNAGGING [ -IMPOUNDMENT Channel
[} -MODERATE [3] /Zf -GOOD [5] [ -RECOVERED [4) p’MODERATE 2] [_J-RELOCATION ] -ISLAND l\
J-LOW[2) 1 -FAIR[3] -RECOVERING [3] LOW}- [J-CANOPY REMOVAL [J -LEVEED \
[J -NONE [1] [J -POOR [1] [3J -RECENT ORNO - [J-DREDGING 7 -BANK SHAPING Max 20
) RECOVERY {1] [J-ONE SIDE CHANNEL MODIFICATIONS
. [J -IMPOUNDED 1]
COMMENTS:
Ay
4.] RIPARIAN ZONE AND BANK ERQOSION (check ONE box PER bank or check 2 and AVERAGE per bank} @ River Right Looking Downstream @
RIPARIAN WIDTH FLOOQD PLAIN QUALITY (PAST 100 Mefer RIPARIAN) ' BANK EROSION
L R (PerBank) L R {Most Predominant Per Bank) L R L R (PerBank) Riparian
z -VERY WIDE > 100m [5] )Zf FOREST, SWAMP 3 [ [ -CONSERVATION TILLAGE {1] 1 0 -NONE/LITTLE [3] 745
(3 £J-WIDE > 50m [4] -SHRUB OR OLD FIELD [2] [J [J -URBAN OR INDUSTRIAL [0} [A”-MODERATE [2] 1L
[-MODERATE10-50m 3] (3 (:l -RESIDENIIAL, PARK, NEW FIELD [1] IZ ] -OPEN PASTURE, ROWCRORP [0] 1 O -HEAVY/SEVERE [1] Max 10

[ [J-NARROW S - 10m [2] [ O -FENCED PASTURE [1] [ [J -MINING / CONSTRUCTION [0]

[ CJ-VERY NARROW < 5m [1}

7 CJ-NONE [0] COMMENTS:

.} POOL/ GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (PCOLS & RIFFLES))

(Check 1 ONLYY) {Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
[ -1mi6] Z -POOL WIDTH > RIFFLE WIDTH [2] [ -EDDIES [1] [ -TORRENTIAL 1] Current
[ .-0.7m 4] [T -POOL WIDTH = RIFFLE WIDTH [1) [ <FAST [1} [ -INTERSTITIAL [-1)

-04100.7m[2) {3 -POOL WIDTH < RIFFLE WIDTH [1] [ -MODERATE[1] I -INTERMITTENT [-2] {)
O -0.2100.4m [1] [J -MPOUNDED [-1] SLOW [1] ) -VERY FAST [1] Max 12
[ -<0.2m[POOL=0). ] -NONE[-1]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUI \I RIFFLE | RUN EMBEDDEDNESS :
] -*Best Areas > 10cm 2] - ‘T -MAX>50¢m (2] -STABLE (e.g., Cobble, Boulder) [2] [J -NONE [2) 6
7 -Best Areas 5 10cm [1) T -MAX<50cm[f) ‘T3 -MOD. STABLE (eg., Large Gravel) [1] A ow) Max 8
[ -Best Areas < 5¢m [0] ‘[0 -UNSTABLE (Fine Gravel, Sand) [0] ] -MODERATE [0]

[J -NORIFFLE but RUNS present [0] ‘ ' [ -EXTENSIVE }-1] Gradient
[ -NO RIFFLE / NO RUN [Metric = 0]
COMMENTS:
6.) GRADIENT (1/mi): k. | a DRAINAGE AREA (sqmi): 2%.5F s%pool: [ | %GUDE | \O
- — — Manual besed on gradient and drainage
*Best areas must be lerge enough fo support a | jon of riffie-obligate species % RIFFLE: | | % RUN: | ores, Max 10
9
| y} ot
figk
yr
\
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Qualitative Habitat Evaluation Index Field Sheet

QHE! Score:

4

RiverCode: 95— 99 RM: 10, 2. stream: [ MU Creel
Site Code: 10 - Project Code: DZWuLS(E"  Location: 10ct IL 1732
Date; 2l -9 Scorer: MAS Latitude: 7. “LY9F Longtude: _—¢€ . 0085
L}_Sﬂﬂm—i (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL RIFFLE POOL RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY "
[J CJ-BLDR/SLBS [10] [ 3 -GRAVEL[7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
O [J-LgBOULD[10) jﬁ [ -SAND [6] O -LIMESTONE[1]  SLT: Zf—SILT HEAVY [-2] Substrate
[ [0 -BOULDER [9] 3 [ -BEDROCK [5] 0O -musn) [T -SILT MODERATE [-1]
O CO-¢oBBLE 6 __D [ -DETRITUS [3] R JZ[ -WETLANDS [0] [ -SILT NORMAL [0] 9/
3 CJ-HARDPAN [4] O JZF -ARTIFICIAL [0] O -HARDPANI(] [ -SILTFREE[1] Max 20
0 O-MucK [2) O O-seTi [ -SANDSTONE[)] EMBEDDED 7T -EXTENSIVE[-Z]
[0 RIP/RAP[Q] NESS: [ -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: [ -4orMore [2] [ -LACUSTRINE [0} [ -NORMAL [0
(High Quality Only, Score 5 or >) 7 -3orLess[] [0 -SHALE ] [J -NONE [1]
[ -COALFINES[-2]
COMMENTS:
2} INSTREAM COVER (Give each cover type a score of 010 3; see back for instructions) AMOUNT: (Check ONLY one or
{Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
l UNDERCUT BANKS [1} 3 POOLS >70¢cm {2] (@) OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] '
O OVERHANGING VEGETATION M1 Z- ROOTWADS [ AQUATIC MACROPHYTES [1] -MODERATE 25- 75% [7] \u
{ _ SHALLOWS (IN SLOW WATER) [1] 2 _BOULDERS[1] /OGS ORWOODY DEBRIS[1] [3 -SPARSE5-25% [3] Max 20
2~ ROOTMATS [1} [] -NEARLY ABSENT < 5% [1)
COMMENTS:
3) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
-HIGH [4] [1-EXCELLENT [7] [ -NONE [6] ] -HIGH [3] [J-SNAGGING O -MPOUNDMENT Channel
(1 -MODERATE [3] [1-GOoD [8] [ -RECOVERED 4] JZI"MODERATE 2] [J-RELOCATION [ -ISLAND
] -Low [2) ,IZI’ -FAIR [3] [ -RECOVERING [3] O-Low(] [J-CANOPY REMOVAL [ -LEVEED ) \Q
[ -NONE [1] O -POOR[1] -RECENT ORNO [CJ-DREDGING ] -BANK SHAPING Max 20
RECOVERY [1] [CJ-ONE SIDE CHANNEL MODIFICATIONS
[ - IMPOUNDED [1]
COMMENTS:
4) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ
RIPARIAN WIDTH ’ LOOD PLAIN QUALITY (PAST 100 Mefer RIPARIAN) ‘ BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank) L R L R (PerBank) Riparian
& [FVERYWIDE>100m[5] 77} -FOREST, SWAMP[3] [ [ :CONSERVATION TILLAGE [1] [ ] -NONE/UTTLE[3] .
[ C]-WIDE > 50m [4] [ [J -SHRUBOROLDFIELD [2] [ [J -URBAN OR INDUSTRIAL [0] ,ZT 7T -MODERATE 2] O\
[J [J-MODERATE 10-50m [3]  F7] [ 4" -RESIDENTIAL, PARK,NEW FIELD [1] [ [] -OPEN PASTURE, ROWCRORP [0] [ O -HEAVY/SEVERE[1] Max 10
[ CJ-NARROW 5- 10m [2] [ [ -FENCED PASTURE [1] [ O -MINING / CONSTRUCTION [0]
] CJ-VERY NARROW < 5m [1) i
1 [1-NONE [0] COMMENTS:
] POOL / GLIDE AND RIFFLE /R LITY
MAX. DEPTH. MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)
{Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
,ﬁ -1m 6] [ -POOL WIDTH > RIFFLE WIDTH [2] ] -EDDIES [1] O] -TORRENTIAL [-1) Current ™
[ -07m4 AZT"-POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1] [ ANTERSTITIAL [-1] L
[ -04t00.7m[2] [J -POOL WIDTH < RIFFLE WIDTH [0] [ -MODERATE [1] [J -INTERMITTENT [-2] C{) :
1 -0.2t004m[1] [J -IMPOUNDED {-1) /Zf -SLOW 1] [ -VERY FAST[1] Max 12
3 -<0.2m[POOL =0} [ -NONE[1] ‘
COMMENTS:
HECK ONE OR CHECK 2 AND ADVERAGE i Riffle / Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE 74 Ff - eQ.P RIFELE { RUN EMBEDDEDNESS
[ -*BestAreas> 10cm [2] [ -MAX>50cm[2) -STABLE (e.g., Cobble, Boulder) [2] ] -NONE [2] l)\
-Best Areas 5 - 10cm [1] )Z' -MAX <50 cm [1] [J -MOD. STABLE (e.g., Large Gravel) [1] O -Low{1 Max 8
[ -Best Areas < 5cm [0 [ -UNSTABLE (Fine Gravel, Sand) [0] ,E'TMODERATE [0)
[J -NO RIFFLE but RUNS present [0} [ -EXTENSIVE 1] Gradient
[C] -NO RIFFLE / NO RUN [Metric = 0]
COMMENTS:
6) GRADIENT (t/m): s Lo ¥ DRAINAGE AREA (sqmiy: 7.0 le %PooL: [ ] %GubE[___ | \©
—— Gradient Scare from Table 2 of Users Manual
*Best areas must bé large enough to stpporf a p jon of riffle-obiigats species % RIFFLE: | % RUN: l— | bassd on gradlent and dralnege area Max 10 v O
7
J
4o N
;\\



Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Wiajor Suspected Sources of
Impacts (Check All That Apply):
Lat/ Long (Beg): None [
4 Industrial [
Lat/ Long (Mid): wwrP [ )
Agriculture 7T
Lat/ Long (End): Livestock
Silviculture [
Lat / Long (X-Loc): Construction [
Urban Runoff [
CSO0s O
Ph I Gear: Distance: Water Clarity: Waler Stage: Tanopy- Y open: Suburban Impacts [
First Mining [J _
Sampling Pass € SO Tur T..n\ NP a\.x:“L (2 ozm__:m_ﬂm:om ol
Subjective Aesthetic Riparian Removal [
Rating Rating Yes/ No B ' Landfills (J
(1-10) (1-10) O OO s Stream Ephemeral (no pools, totally dry of only damp spots)? Natural O
: [0 O Isthere water upstream? How far: Dams O
Gradient: [0 O Isthere water close downstream? How far: Other Flow Alteration [
O-Low [ -Moderate [ -High O I 'sDryChannel mostly natural? Other:

Stream Drawing:

‘?>+af 1

Cand

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.




VR H oo Qualitative Habitat Evaluation Index Field Sheet QHEI Score:
RiverCode: _93-"TO2 AM: L% sream: _Ho=tings Cceek
site Code: |0~ 4 Project Code: 'Mdau 1 Location: (@ | |lps Feh,
Date: B-28-2017 Scorer: V Latitude: 42, 47179 Longitude: = 8%.024 F
1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL RIFFLE UBSTRATE ORIGIN SUBSTRATE QUALITY
[ [ -BLDR/SLBS [10] [J CJ -GRAVEL[7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
[J [J-Lg BOULD [10] (2 -SAND [8] - [ -LIMESTONE[1]  SILT: [ -SILTHEAVY[-2] Substrate
1 [J-BOULDER[9] - [0 [ -BEDROCK [5] A TS ] -SILT MODERATE [-1] \
[ CJ-COBBLE [8) [J [ -DETRITUS [3} [} -WETLANDS{0] LA -SILT NORMAL [0] \
[J. C]-HARDPAN [4] [ [ -ARTIFICIAL [0) [ -HARDPAN[0) 1 -SILT FREE [1] Max 20
[ CI-MUCK 2] A v [ -SANDSTONE[0] ~ EMBEDDED [T -EXTENSIVE [-2]
[ -RIP/RAP[0] NESS: 3 -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: ] -4orMore[2] [ -LACUSTRINE [0] [T -NORMAL [0]
(High Quality Only, Score 5 or >) -3or Less [0} [J -SHALE[) ] -NONE[1]
' ] -COALFINES|-2]
COMMENTS:
2] INSTREAM COVER {Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
{Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
UNDERCUT BANKS [1] POOLS>70cm{2] _ OXBOWS, BACKWATERS [1] ﬁ -EXTENSIVE > 75% [11]

[ OVERHANGING VEGETATION [1] ROOTWADS [1} 3 AQUATIC MACROPHYTES [1] B’-MODERATE 25-75%[7] \\J
SHALLOWS (IN SLOW WATER) [1] } BOULDERS [1} LOGS OR WOODY DEBRIS [1} 1 -SPARSE 5 - 25% {3] Max 20
ROOTMATS [1] {7 -NEARLY ABSENT < 5% [1]

COMMENTS:
3.) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER

3 -HIGH [4] [C]-EXCELLENT [7) 7 -NONE [6] [J-HIGH[3] [C1-SNAGGING [J -IMPOUNDMENT Channel

] -MODERATE [3] [1-GOOD [5] 3 -RECOVERED [4] 3 -MODERATE [2] [Z]-RELOCATION [ -ISLAND

O Low[2 I -FAR [3] p’ -RECOVERING [3] Pragtelly [J-CANOPY REMOVAL [ -LEVEED

Qf -NONE [1] p’ -POOR 1] -RECENT OR NO [J-DREDGING [J -BANK SHAPING Max 20

RECOVERY [1] []-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [-1]

COMMENTS:
4.} RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN} BANK EROSION

L R (PerBank) L R {Most Predominant Per Bank) L R L R (PerBank) Riparian
[ [J-VERY WIDE = 100m [5] 3 O -FOREST, SWAMP [3] [ -CONSERVAT]O_N TILLAGE [1] [ -NONE/LITTLE [3] 5
[ [7-WIDE > 50m [4] ] [ -SHRUB OR OLD FIELD[2] [ [ -URBAN OR INDUSTRIAL [0] O 17( -MODERATE [2] /e
(] [C1-MODERATE10-50m[3]  (J [J -RESIDENTIAL, PARK,NEW FIELD[1] 7 [#"-OPEN PASTURE, ROWCROP [0] er [ -HEAVY / SEVERE [1] Max 10
[1 [3-NARROW 5- 10m [2] [ [ -FENCED PASTURE [1] ] [J -MINING / CONSTRUCTION [0]

] [AVERY NARROW < 5m [1]

[ CJ-NONE[0] COMMENTS:
5.) POOL/GLIDE AND RIFFLE / ALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)
(Check 1 ONLYY {Check 1 or 2 & AVERAGE) {Check All That Apply) Pool /

1 -1mps} ] -POOL WIDTH > RIFFLE WIDTH [2} O -EDDIES [1] 1 -TORRENTIAL [-1] Current

A -01mg AT -POOL WIDTH = RIFFLE WIDTH [1} [ -FAST[] [ -INTERSTITIAL [-1) ,‘
] -04t00.7m[2] [J -POOL WIDTH < RIFFLE WIDTH [0] 7 -MODERATE[1] T ANTERMITTENT [-2] \
[ -02t00.4m[1] 71 AMPOUNDED [-1] [A~SLOW [1] 1 -VERY FAST [1] Max 12
[ -<0.2m [POOL=0} 1 -NONE 1]
COMMENTS: )
CHECK ONE OR CHECK 2 AND ADVERAGE Rifte / Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS

[ -*Best Areas > 10em [2] 1 -MAX>50cm[2] [J -STABLE {g.g., Cobble, Boulder) [2] (] -NONE 2] 0

[1 -BestAreas 5 - 10cm [1] p’- MAX < 50 cm [1} [J -MOD. STABLE (e.g., Large Gravel) [1] O -tow Max 8

[1 -BestAreas < 5cm [0} 1 )Z' -UNSTABLE (Fine Gravel, Sand) [0] ] -MODERATE [0] &
" -NO RIFFLE but RUNS presgitfg] - S EXTENSIVE [] Gradient

[T1 -NO RIFFLE /NO RUN [Metric = 0]

COMMENTS:

6) GRADIENT (t/mi): 10, Dlo DRAINAGE AREA (sqmiy: S, ) wpool [ | %GLDE[ | U
Gradient Score from Table 2 of Users Manuel

*Best areas must be lame encugh o sugoor! a popiation of riffle-obligate species % RIFFLE: % RUN: | Based o gradient and drainage area Max 10




Lat/ Long (Beg):
Lat / Long (Mid):
Lat/ Long (End):
Lat / Long (X-Loc):

Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Subjective
Rating
(1-10)

Gradient;

Gear: Distance: Waler Clarily: Waler Stage: Canopy- % open:
First
Sampling Pass
Aesthetic

Rating Yes/ No

(1-10) [ [ s Stream Ephemeral (no pools, totally dry of only damp spots)?
[ [ Isthere water upstream? How far:
[0 [0 Isthere water close downstream? How far:
{1 [ s DryChannel mostly natural?

OO -ow [ -Moderate [ -High

Stream Drawing:

Major Suspected Sources of
Impacts (Check All That Apply):

None []

Industrial [J

wwrtpP [

Agricuiture ]

Livestock O

Silviculture [

Construction [

Urban Runoff [

CS0s O

Suburban Impacts [

Mining [J

Channelization [J

Riparian Removal []

Landfills £

Natural (3

Dams O

Other Flow Alteration [
Other:

R -w.w.q,;mo.oﬁsﬂ

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water

, large




w . K - 0 Adidauact

VR i Qualitative Habitat Evaluation Index Field Sheet QHE! Score: |\

River Code: °|5-¢70,2, RM: 3, (9 Stream: Hastina s Q(eé' kf

Site Code: O- Project Code: - Llocation: (U lrasE L ANEe .

pate: R-2€-1 % Scorer: _\[ Latitude: 42, 43071 Longitude: - %8, 63447

1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY

[J [C1-BLDR/SLBS [10] ] -GRAVEL[7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

1 C1-Lg BOULD {10] O lZ'-SAND [6 [ -LIMESTONE{1] SILT: ] -SILT HEAVY [-2) Substrate

[J [1-BOULDER[9] [ [ -BEDROCK [5) )Z' TILLS [1] ,Z’ -SILT MODERATE [-1] {\J

1 CJ-COBBLE [§] D [ -DETRITUS [3) ] -WETLANDS [0] 7 -SILT NORMAL [0] \

[ CJ-HARDPAN [4] [ [J -ARTIFICIAL {0] J -HARDPAN {0] ] -SILTFREE{1] Max 20

[ CI-MUCK [2) O 8ILT 2 ] -SANDSTONE[0] EMBEDDED [J -EXTENSIVE[-2]

' [ -RIP/RAP [0} NESS: p" -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: ] -4orMore[2] [ -LACUSTRINE [0] ] -NORMAL 0]
(High Quality Only, Score & or >) -3or Less [0] [0 -SHALE{-1] [ -NONE 1}
[ -COALFINES[-2)
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Oceur check 2 and AVERAGE) Cover
UNDERCUT BANKS [1] . POOLS > 70.cm [2] OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11}
| OVERHANGING VEGETATION [1] ROOTWADS [1] {  AQUATIC MACROPHYTES [1] 2T MODERATE 25 - 75% [7] \q)

o2~ SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] 5 3 LOGS OR WOODY DEBRIS [1] {7 -SPARSE 5 - 25% [3} Max 20
l ROOTMATS [1] [ -NEARLY ABSENT < 5%[1]

COMMENTS:

3. CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILTYY DIFICATION: THER
I -HIGH [4] {TJ -EXCELLENT [7} 1 -NONE [6] JZ]HIGH [3] [J-SNAGGING [ -IMPOUNDMENT Channe!
Z -MODERATE [3] [ -GooD 5] -RECOVERED [4] [1-MODERATE [2 [J-RELOCATION [J -ISLAND
1 -LOW 2 JZTFAR[Y 1 -RECOVERING [3] O] -LOW [1] [J-CANOPY REMOVAL  [] -LEVEED \'1)
1 -NONE[1]) [J -POOR[1] [J -RECENT ORNO {T)-DREDGING [C] -BANK SHAPING Max 20
RECOVERY [1] [CJ-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [-1]

COMMENTS:

4,) RIPARIAN ZONE AND BANK EROSION {check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOQD P T r RIPARIAN) ‘ ) BANK EROSION

L R (PerBank) L R (Most Predominant Per Bank) LR L R (PerBank) Riparian

[ J-VERY WIDE > 100m [5] [ [ -FOREST, SWAMP [3] [ [] -CONSERVATION TILLAGE[1] O O -NONE/LITTLE[3] 6

1 £1-WIDE > 50m [4] {J O -SHRUBOROLD FIELD [2] [ O -URBAN OR INDUSTRIAL [0] [A -MODERATE [ 6 g

[ [A“MODERATE10-50m{3] _f [A" -RESIDENTIAL, PARK, NEWFIELD[{] (O [ -OPEN PASTURE, ROWCROP [0] [ ] -HEAVY/SEVERE[1] Max 10

yngARROW 5-10m {2 [ O -FENCED PASTURE [1] 1 ] -MINING / CONSTRUCTICN [0}

] T1-VERY NARROW < 5m [1]

] C1-NONE[O] COMMENTS:

5.1 POOL / GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

{Check 1 ONLY!} (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
O -im{g) " -POOL WIDTH > RIFFLE WIDTH [2] ] -EDDIES [1] [ -TORRENTIAL [-1] Current
0 -07m M) ] -POOL WIDTH = RIFFLE WIDTH [1} ] -FAST [1] [0 -INTERSTITIAL [-1]

ZZ’ -04100.7m [2} [J -POOL WIDTH < RIFFLE WIDTH [0] ‘Z"-MODERATE M I -INTERMITTENT [-2] L
[ -0.2t0 0.4m 1] [ -MPOUNDED 1) “SLOW[1] [J -VERY FAST[1] Max 12
[J -<0.2m[POOL =0} [J -NONE [1]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS g
] -*Best Areas > 10cm [2] [ -MAX>50cm[2) ] -STABLE (e.g.. Cobble, Boulder) [2] CJ -NONE[2] )

-Best Areas 5 - 10cm [1] /ﬁ -MAX <50 em[1] ‘Z’ -MOD. STABLE (e g., Large Gravel) ] O -Low 1 Max 8
[] -Best Areas < 5cm[0] - . ?r -UNSTABLE (Fine Gravel, Sand) [0] 2T -MODERATE [0}
[ -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [-1) Gradient
] -NO RIFFLE / NO RUN [Metric = 0]

COMMENTS: %

6) GRADEENT (t/miy: 1045 DRANAGE AREA (sqmiy: 3. weoo: [ | weuoe[ ]

“Best areas must be large enough to support a population of riffle-obligate species % RIFFLE: | | % RUN: | —J ﬂf&ﬂmﬁuﬁ:&ﬁym Max 10

O
W D'P
AV ¥



Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Lat/ Long (Beg):

Lat/ Long (Mid):

(
Lat/Long (End):
Lat / Long (X-Loc):

Gear:
First
Sampling Pass

Distance: Waler Clarity: . Waler Slage: Canopy- "o open:

Subjective Agsthetic

poooOsz

Rating Rating
(1-10) (1-10)

Gradient:
O-low [ -Moderate [ -High

(|

Is Stream Ephemeral (no pools, totally dry of only damp spots)?
Is there water upstream? How far:

is there water close downstream? How far:

Is Dry Channel mostly natural?

Major Suspected Sources of
Impacts (Check All That Apply):
None O
Industrial (]
WWTP (O
Agriculture []
Livestock (3
Silviculture [
Construction [J
Urban Runoff []
CS0s O
Suburban Impacts [
Mining [
Channelization [
Riparian Removal []
Landfills (]
Natural (]
Dams (1

Other Flow Alteration (1
Other:

Stream Drawing:

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large




MQI “"'"""""" Qualitative Habitat Evaluation Index Field Sheet QHEI Score: [

RiverCode: _ 10— "TIS RM: Q.04 steam: [T +o Mot Mill (LCee

Site Code: Z{Z = % Project Code: TRMWW\J -~ Location: ) ST, o £ Ete A

pate: %R~ Scorer: __ L, Latitude: 42,421 2. Longitude: ~B%. DD HLS

1) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL  RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY

[ [CJ-BLDR/SLBS [10] [J -GRAVEL[7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

[J OJ-Lg BOULD 10 %SAND [61 . o [} -LIMESTONE M SILT: [ -SILTHEAVY [-2] Substrate

[0 CJ-BOULDER[9] [J -BEDROCK [5] -TILLS [1] {7 -SILT MODERATE [-1]

[ C1-COBBLE [§] O CJ -DETRITUS [3] [0 -WETLANDS [0] -SILT NORMAL [0] \[b

[1 CJ-HARDPAN [4] [ 7 -ARTIFICIAL [0] [J -HARDPAN[0] . ] -SILTFREE[1] Max 20

O CI-MucK 2] OOkt [] -SANDSTONE[0)] EMBEDDED [ -EXTENSIVE[-2]

. [ -RIP/RAP[0] NESS: ﬂl -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: l:] -4 or More [2] [ -LACUSTRINE[0] [ -NORMAL [0]
(High Quality Only, Score 5 or >) E’ -Jor Less [0] [ -SHALE |1} [ -NONE[1]
[0 -COALFINES [-2]
COMMENTS:
2] INSTRFAM COVER (Give each cover type a score of 010 3; see back for instructions) : AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur - . check 2 ang AVERAGE) . Cover
l UNDERCUT BANKS [1] POOLS > 70 cm [2] OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% {11}
ZOVERHANGING VEGETATION [1] ROQTWADS [1] AQUATIC MACROPHYTES [1] 1 -MODERATE 25- 75% [7] (\
_&SHALLOWS (IN SLOW WATER) [1]-" BOULDERS [1] | LOGS OR WOODY DEBRIS [1] Qf -SPARSE 5 - 25% [3] Max 20
ROOTMATS {1] 7 -NEARLY ABSENT < 5% [1]
COMMENTS:
3.) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE) S
SINUOSITY DEVELOPMENT CHANNELIZATION TABILTIY MODIFICATIONS / OTHER
-HIGH [4] [J -EXCELLENT 7] [] -NONE [6] [ -HIGH [3] EI-SNAGGING [ -IMPOUNDMENT Channel
] -MODERATE [3] JA-GooD 5] Iz' -RECOVERED 4] )Z"MODERATE 2 [J-RELOCATION [ -ISLAND /,
O 1owp2 -FAIR[3] 3 -RECOVERING [3] -LOW M [C]-CANOPY REMOVAL  [] -LEVEED \'5‘
{1 -NONET1] . O -POOR[M] {3 -RECENTORNO [C1-DREDGING [ -BANK SHAPING Max 20
~RECOVERY[1] S ["]-ONE SIDE CHANNEL MODIFICATIONS
O -IMPOUNDED'[-1]

COMMENTS: s

4. RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIA TH FLOCD PLAIN QUALITY (PAST 100 Meter RIPARIAN) ‘ BANK EROSION

L R (Per Bank) L R {Most Predominant Per Bank) L R : L R {PerBank) Riparian
1 [J-VERY WIDE > 100m [5] [ O -FOREST, SWAMP [3] [ [J -CONSERVATION TILLAGE [1] ] -NONE/LITTLE [3) 6
1 [J-WIDE > 50m [4] [ [ -SHRUBOR OLD FIELD [2] {1 1 -URBAN OR INDUSTRIAL [0] /E] ﬁ -MODERATE [2] 6-

[1-MODERATE 10 - 50m [3] )Zr er -RESIDENTIAL, PARK, NEW FIELD [1] [ [ -OPEN PASTURE, ROWCRORP [0] ] O -HEAVY/SEVERE[1] Max 10
p’ ‘NARROW 5 - 10m [2] ] ] -FENCED PASTURE [1] [J ] -MINING / CONSTRUCTION [0]

] [J-VERY NARROW < 5m [1]

[ [J-NONE[0] COMMENTS:

5] POQL/GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

{Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
J -1mis) ] -POOL WIDTH > RIFFLE WIDTH [2} ] -EDDIES [1] ] -TORRENTIAL [-1] . Current
1 -07m4] [ -POOL WIDTH = RIFFLE WIDTH [1] J -FAST[] [ -INTERSTITIAL [-1] b\

7 -04t007m[2] ,Q’ POOL WIDTH < RIFFLE WIDTH [0} [ -MODERATE [1] ] -INTERMITTENT [-2]

[J -02to04m[1] -IMPOUNDED [-1] & -sLow1] ] -VERY FAST [1] Max 12
[ -<0.2m [POOL =0} [J -NONE[-1]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE/ R_UN EMBEDDEDNESS 6
[0 -*Best Areas > 10cm [2] [ -MAX>50em[2] [] -STABLE (e.g., Cobble, Boulder) [2] 7 -NONE[2] .

[ -Best Areas 5 - 10cm [1] Fr - MAX < 50 cm [1] [J -MOD. STABLE (e.g., Large Gravel) [1] CI-Low 1) Max 8
-Best Areas < 5cm [0] y-UNSTABLE (Fine Gravel, Sand) [0] JZT MODERATE [0]

[ -NO RIFFLE but RUNS present [0] y-EXTENSIVE 1] Gradient

[ -NO RIFFLE / NO RUN [Metric = 0]

COMMENTS;

6) GRADIENT (it/mi: 1D, lo ll DRAINAGE AREA (sami): (). 99 %pooL: [ | %GUDE[ | \0

Best areas must be faige enotigh to support a population of riffle-obiigate species % RIFFLE: | | %RUN. | fmﬁmzmux e Max 10

9P
Yo
0w
g



o

Is Sampling Reach Representative of the Stream? (Y/ N) ; If Not, Explain:

Lat/Long (Beg): -
Lat / Long (Mid):
Lat/ Long (End):
Lat/ Long (X-Loc):
Gear: Disfance: Waler Clarily: Waler Stage: Canopy- 7 open:
First
Sampling Pass
Subjective Aesthetic
Rating Rating Yes/ No
(1-10) (1-10) O O s Stream Ephemeral (no pools, totally dry of only damp spots)?
[0 I s there water upstream? How far:
Gradient: [0 [ Isthere water close downstream? How far:
1 [} s Dry Channel mostly natural?

(d-low [J -Moderate [ -High

Maijor Suspected Sources of
impacts (Check All That Apply):
None O3
Industrial (]
wwrtP [
Agriculture [J
Livestock ]
Silviculture [
Construction []
Urban Runoff [
CS0s (O
Suburban Impacts (]
Mining ]
Channelization []
Riparian Removal [
Landfills ]
Natural O
Dams [
Other Flow Alteration (1
Other:

Stream Drawing:

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very iarge boulders in deep or fast water,

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent, 1 = cover type In"very

small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

large




EVREE Qualitative Habitat Evaluation Index Field Sheet QHEI Score: [\
RiverCode: 15-995S  Rrm 0.7 Stream: M ceee o -
Site Code: -1 Project Code: U2 LOWILE  Location: Ust T Vugs £
Date: 2-15-14 Scorer: My o Lafitude: Y2 ,Y419%0 Longitude: — 8% 1152+
1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
IYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY
[ [C1-BLDR/SLBS [10] | EKGRAVEL M X A_ Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
[ CJ-LgBOULD[10] ) IZ [ -SAND [6] X X [ -LIMESTONE [1] SILT: [ -SILT HEAVY [-2] Substrate
[ OJ-BOULDER[9] A 1 {7 -BEDROCK [5] E -TILLS[1) (B/-SILT MODERATE [-1] X
[J [J-COBBLE[8] .3 [ 3 -DETRITUS [3] [0 -WETLANDS[O] [T -SILT NORMAL [0} \
3 CJ-HARDPAN [4] [ [ -ARTIFICIAL [0] O -HARDPAN [0] [ -SILT FREE[1] Max 20
[ O-muck 2 O O-suT2) X [J -SANDSTONE[0] EMBEDDED [] -EXTENSIVE [}
) N [3 -RIP/RAP(Q} NESS: /m/;'MODERATE [}
NUMBER OF SUBSTRATE TYPES: ﬂ -4 or More [2] [ -LACUSTRINE[0) ] -NORMAL [0]
(High Quality Only, Scare 5 or >) I -3orless [0} [ -SHALE[1] 1 -NONE[1}
[ -COALFINES[-2]
COMMENTS:
2) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Scare All That Occur check 2 and AVERAGE) Cover
! UNDERCUT BANKS 1} [ POOLS>70cem([2] () OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11]
[ OVERHANGING VEGETATION {1] ./ ROOTWADS[1] O AQUATIC MACROPHYTES [1] “MODERATE 25 - 75% [7] \o
2 SHALLOWS (IN SLOW WATER) [1] / _BOULDERS [1] 3 LOGS ORWOODY DEBRIS M ‘ [ -SPARSE 5- 25% [3} Max 20
[ ROOTMATS [1] [] -NEARLY ABSENT < 5%[1)
COMMENTS:
3) CHANNEL MORPHOLQ(_SYf (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABLLTIY MODIFICATIONS / OTHER
,Q’-HIGH [4] [C1-EXCELLENT [7) [J -NONE [6) 3 -HIGH 3] [J-SNAGGING [ -IMPOUNDMENT Channel
Zr-MODERATE 3 A600D 51 [ -RECOVERED {4] E’-MODERATE 2] [J-RELOCATION [ -ISLAND ./)
J-owp2 ‘O -FAIR[3) /Z’-REGOVERING [3 CJ-Low 1] [J-CANOPY REMOVAL [ -LEVEED \43 '
[ -NONE[1] [ -POOR[1} [J -RECENT ORNO [J-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1] [TJ-ONE SIDE CHANNEL MODIFICATIONS
] -IMPOUNDED [-1}
COMMENTS:
4,) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) @ River Right Looking Downstream @
RIPARIAN WIDTH FLOOD PLAIN QUALITY [PAST 100 Meter RIPARIAN} BANK EROSION
L R (PerBank) . L R (Most Predominant Per Bank) LR L R (PerBank) Riparia
[ [1-VERY WIDE > 100m [5] [ O] -FOREST, SWAMP [3] [J O -CONSERVATION TILLAGE [1] [J O -NONE/UTTLE(3] (\ :
Z [AWIDE > 50m [4] : [ I -SHRUB OR OLD FIELD [2] [ ] -URBAN OR INDUSTRIAL [0] AT -MODERATE [2}
[ [J-MODERATE 10 - 50m [3] ’Q"]Z' -RESIDENTIAL, PARK, NEW FIELD [1} [ [ -OPEN PASTURE, ROWCROP [0] [ O -HEAVY/SEVERE[1] Max 10
3 [C]-NARROW 5-10m [2] [ ] -FENCED PASTURE [1} [ [ -MINING / CONSTRUCTION [0]
1 [J-VERY NARROW < 5m [1]
[ CJ-NONE [0 COMMENTS:
5.) POOL / GLIDE AND RIFFLE / RUN QUALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLESY)
[Check 1 ONLYY {Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
O -1mig) E’ -POOL WIDTH > RIFFLE WIDTH [2 ] -EDDIES [1] ] -TORRENTIAL [-1] Current
)ZI -0.7m 4] [ -POOL WIDTH = RIFFLE WIDTH [1] ] -FASTH) [ -INTERSTITIAL [-1] (&
[ -04t00.7m[2 [ -POOL WIDTH < RIFFLE WIDTH [0] -MODERATE [1] [T -INTERMITTENT [-2]
] -02t004m[1] [ -IMPOUNDED 1] -SLOW[1] [J -VERY FAST [1] Max 12
[ -<0.2m[POOL =0} 7 -NONE [1]
COMMENTS:
N DV E Riffle / Run
RIFFLE DEPTH RUN DEPTH RIFFLE /RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
-*Best Areas > 10cm [2] [ -MAX>50cm[2] [] -STABLE (s.g., Cobble, Boulder) [2] CJ-NONE[2) 9»‘
[ -BestAreas 5- 10cm [1] )Zf -MAX <50em[1] [ -MOD. STABLE (e.g., Large Gravel) [1] O -ow1g Max 8
* [ -Best Areas < 5cm {0] ,Zf -UNSTABLE (Fine Gravel, Sand) {0] [J -MODERATE [0]
[ -NORIFFLE but RUNS present [0] -EXTENSIVE [-1] Gradient
[ -NORIFFLE / NO RUN [Metric = 0]
COMMENTS:
6) GRADIENT (t/mi: T+ D DRAINAGE AREA (sqmi): Lo3. T wpool: [ | %eubE[ ] %

Gradient Score fiom Table 2 of Users Manual

*Best areas mus! be large enough to support a population of riffe-chligate species % RIFFLE; [ % RUN: ] based on gradien! and drainage area. Max10" .-




Lat/Long (Beg):

Lat/ Long (Mid):

(
Lat/ Long (End): .
Lat/Long (X-Lac):

Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain:
Distance: Waler Clarity: Water Siage: Canopy- % open:
Y, 5 First _ | f
Sampling Pass 00 Yurbd Neorvra 20

Subjective " Aesthetic
Rating Rating
(1-10) (1-10)

Gradient:

O-low [ -Moderate [ -High

OoO00
O000z

Is Stream Ephemeral (no poots, totally dry of only damp spots)?
Is there water upstream? How far:

I there water close downstream? How far:

Is Dry Channe! mostly natural?

Maijor Suspected Sources of
impacts (Check All That Apply):

None [
Industrial [J

WWTP
Agriculture Wﬁ
Livestock [
Silviculture [
Construction []
Urban Runoff [
CS0s O
Suburban Impacts [J
Mining (]

Channelization
Riparian Removal 71
Landfils [
Natural (]
Dams O
Other Flow Alteration [

Other:

Stream Drawing:

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric. Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large




[ Midwest
EVR D toiverty Qualitative Habitat Evaluation Index Field Sheet QHEI Score:

River Code: ‘95.945 Rrm 1.1 stream: Ml Creelc

SiteCode: Il -2 Project Code: DRIt d  Location: Wet Meil Creule LyoT D

pate: __B-186-(9 Scorer: _ MIN © Latitude: _ 42.42085 - Longitude -5 . slTE
1.) SUBSTRATE {Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL  RIFFLE  SUBS RIGIN SUBSTRATE QUALITY

[3 C1-BLDR/SLBS [10] [ [3 -GRAVEL [7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

3 CJ-LgBOULD [10] O IZr-SAND 6] [ -UMESTONE[1]  SLT: [ -SILTHEAVY [-2
[ CJ-BOULDER [9] [ [ -BEDROCK [5] TS ] )Z/-SILT MODERATE [-1]
/zf [C1-COBBLE [8) [1 [ -DETRITUS [3] 1 -WETLANDS [0] [ -SILT NORMAL[Q]
[ TJ-HARDPAN [4] [ [ -ARTIFICIAL [0] [ -HARDPAN [0] [ -SILT FREE [1}
[ CJ-MUCK[2) O 0O-siT2 [ -SANDSTONE[0} EMBEDDED [ -EXTENSIVE[-2]
[ -RIP/RAP[0] NESS: [J -MODERATE [-1}
NUMBER OF SUBSTRATE TYPES: ‘@’ -4 or More [2] ] -LACUSTRINE [0] /IZ’-NORMAL [0]
(High Quality Only, Score 5 or >) [ -3orless[0} [0 -SHALE[1] ] -NONE[1)
’ [0 -COALFINES [-2]
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one ar
) {Structure) TYPE: Score All That Occur check 2 and AVERAGE)
{ _ UNDERCUT BANKS ] !/ POOLS>70cemi2] / OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75%[11]
/@ OVERHANGING VEGETATION [1] { __ ROOTWADS [1] O AQUATIC MACROPHYTES [1] "MODERATE 25- 75% [7]
Z__SHALLOWS (INSLOWWATER)[1] -/ BOULDERS[1] 3 LOGS OR WOODY DEBRIS [1] ] -SPARSE5-25% [3]
/__ ROOTMATS [1} [J -NEARLY ABSENT < 5% [1]
COMMENTS:
3.) CHANNEL MQ' RPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION TABILTIY MODIFICATIONS [ OTHER
)Z’LHK;H 4 [ -EXCELLENT 7] ] -NONE [6] [ -HIGH [3 [ 1-SNAGGING [ -IMPOUNDMENT
[ -MODERATE [3] /Z{GOOD 5} A"RECOVERED [4] ,ZfMODERATE [ CI-RELOCATION [ -ISLAND
O -Lowp2) [ FAR[3 [ -RECOVERING [3) J-Low 1] [CJ-CANOPY REMOVAL [ -LEVEED
1 -NONET1) [ -POOR[1) ] -RECENT ORNO [J-DREDGING [T -BANK SHAPING
RECOVERY [1] [J-ONE SIDE CHANNEL MODIFICATIONS
[J -IMPOUNDED [-1]
COMMENTS:
4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) @ River Right Looking Downstream @
RIPARIAN WIDTH FLOOD PLAIN QUALITY {PAST 100 Meter RIPARIAN) BANK EROSION
L R (PerBank) L R (MostPredominant Per Bank} LR L R (PerBank)
ﬂ ZTVERY WIDE > 100m [5] zéij -FOREST, SWAMP [3] [ [J -CONSERVATION TILLAGE[1] - pal (Zl" -NONE/ LITTLE [3]
[J [ -WIDE > 50m [4] [JJ 1 -SHRUBOROLD FIELD [2) 1 [ -URBAN OR INDUSTRIAL [0] [ ] -MODERATE [2)
[J CJ-MODERATE 10 - 50m [3] /B;Z' -RESIDENTIAL, PARK, NEW FIELD {1] {7 [O -OPEN PASTURE, ROWCRORP [0] [ ] -HEAVY /SEVERE [1]
[ CJ-NARROW 5-10m [2] [ ] -FENCED PASTURE [1] {1 [J -MINING / CONSTRUCTION [0]
[ CJ-VERY NARROW < 5m [1]
[J C]-NONE [0) . COMMENTS:
5.} POOL / GLIDE AND RIFFLE /RUN QUALITY
MAX, DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLESY)
(Check 1 ONLY) (Check 1 or 2 & AVERAGE) {Check All That Apply)
A -1im[g] [ -POOL WIDTH > RIFFLE WIDTH [2] [ -EDDIES [1] ] -TORRENTIAL [-1]
[ -0.7m 4] [ -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1) 3 -INTERSTITIAL 1]
[ -04t00.7m[2} _7-POOL WIDTH < RIFFLE WIDTH [0} JZT-MODERATE [1] [J -INTERMITTENT -2)
O -02t0 04m[1] [ -IMPOUNDED [-1) . ST -SLOW ] [ -VERY FAST[1)
[ -<0.2m[POOL =0} 3 -NONE[-1]
COMMENTS:
CHECK ONE OR CHECK 2 AND ADVERAGE
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
T *Best Areas > 10cm 2] [J -MAX>50cm[2] /Z"-STABLE (e.q., Cobble, Boulder) (2] [ -NONE [}
[ -Best Areas 5- 10cm [1] /Z' - MAX < 50 cm [1] [ -MOD. STABLE (e.g., Large Gravel) [1] /E”-LOW Ml
3 -Best Areas < 5cm [0] [J -UNSTABLE (Fine Gravel, Sand) [0] [J -MODERATE[0]
1 -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [1]
1 -NO RIFFLE / NO RUN [Metric = 0]
COMMENTS: .

£ GRADIENT (ft/mi): '7.‘;{ DRAINAGE AREA (sqmiy: (o2, D %poOL: [ | %GUDE[ ]

) Gradieni Score from Table 2 of Users Menual
*Bes! areas must be large enough to suppori a pupulation of riffle-obligate species % RIFFLE: I % RUN: I _ basedon gradient and dranage aree

Substrate

V)

Max 20

Cover.

v{

"Max 20

Channel

\o

Max 20

Riparian

\©

Max 10

Pool/
Current

Max 12

Riffle / Run

v

Max §

Gradient




Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Lat/Long (Beg):
Lat / Long (Mid):
Lat/ Long (End):
Lat/Long (X-Lo
Gear: Distance: Water Clarity: Water Stage: Canopy- % open:
1 Ea First
Sampling Pass p R Toib ) o
Subjective Aesthetic
Rating Rating Yes/ No
(1-10) (1-10) [ O s Stream Ephemeral (no pools, totally dry of anly damp spots)?
O O Isthere water upstream? How far:
Gradient: [0 O Isthere water close downstream? How far:
0 [J s Dry Channel mostly natural?

O-Low [ -Moderate [J -High

Major Suspected Sources of
Impacts (Check Ali That Apply):
None [J
Industrial (3
wwrp [
Agriculture [
Livestock [
Silviculture [
Construction [
Urban Runoff [
C80s [
Suburban Impacts [
Mining (]
Channelization [
Riparian Removal []
Landfills [
Natural 1
Dams OJ
Other Flow Alteration (]
Other.

Stream Drawing:

Pan

_ ,m\\ /_ -

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest ncm__m< or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or-fast water, large

£

?f’ou/\“

2



S duuace

i Wﬁl (=] FA?&;LZ;‘“' Qualitative Habitat Evaluation Index Field Sheet QHEI Score:

RiverCode: | =1L, RM: /7.3 Stream: N Mot Ceealc

SiteCode: I~ F Project Code: - D2uow i Location: UsT- Edeserls @)

Date: -1l -(4 Scorer: _ MAS Latitude: Y2, LB0OE2Z Longitude: —= 5 ¢ 0 (1[0

1.} SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE - POOL RIFFLE ~ SUBSTRATE ORIGIN wﬂ}

[ [J-BLDR/SLBS [10} [0 7 -GRAVEL[7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

[J [J-Lg BOULD [10] 1,21 sAND [6] O -LMESTONE[1]  SILT: -SILT HEAVY [-2] Substrate

] [J-BOULDER[9] [ [ -BEDROCK [5] 3 -musp) [J -SILT MODERATE [1] b&

1 CJ-COBBLE [8] 1 3 -DETRITUS [3) 7 WETLANDS [0] [T -SILT NORMAL [0]

[J [J-HARDPAN [4] [ 3 -ARTIFICIAL [0] ] -HARDPAN [0] [ -SILTFREE[1] Max 20

)ZT [1-MUCK [2] O -8t [] -SANDSTONE[0] EMBEDDED /[zr "EXTENSIVE [-2]
[1 -RIP/RAP[0] NESS: [] -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: [0 dorMore[2] [ -LACUSTRINE [0] [ -NORMAL [0]
{High Quality Only, Score 5 or >) % -3orLess [0] [0 -SHALE[1] [ -NONE[1]
[ -COAL FINES [-2)
COMMENTS:
2 INSTREAM COVER (Give each cover type a score of 010 3; see back for instructions) UNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
©  UNDERCUT BANKS [1] POOLS > 70 cm {21 O OXBOWS, BACKWATERS [1] 1 -EXTENSIVE > 75% [11]
(> OVERHANGING VEGETATION [1} {  ROOTWADS [1] 2. AQUATIC MACROPHYTES [1] “"MODERATE 25 - 75% [7] \‘\J
3 SHALLOWS (IN SLOW WATER) [1] O BOULDERS [1] LOGS OR WOODY DEBRIS [1] {1 -SPARSE5- 25% (3] Max20
ROOTMATS[1] ] -NEARLY ABSENT < 5% [1]
COMMENTS:
3] CHANNEL MORPHOLOGY: {Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
[T -HIGH [4] [J -EXCELLENT [7] [ -NONE[6] 1 -HIGH [3] [CJ-SNAGGING [J -IMPOUNDMENT Channel
[ -MODERATE [3] [J-Go0D[5] [J -RECOVERED [4] -MODERATE [2) [-RELOCATION [ -ISLAND
] -LowW [ [ FAR[3] ] -RECOVERING [3] C-Low] [J-CANOPY REMOVAL [ -LEVEED 6
{EZ]’-NONE 4 JZ-PO0R[1] _ A RECENT ORNO [I-DREDGING [ -BANK SHAPING Max 20
RECOVERY [} [J-ONE SIDE CHANNEL MODIFICATIONS
3 -MPOUNDED [-1] s

COMMENTS:

4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH _LQQQELAMQ_AUMMQMQ&[BIEABIAM BANK EROSION

L R (PerBank) (Most Predominant Per Bank) LR L R (PerBank) Riparian
"VERY WIDE > 100m [5] ;_mﬁ -FOREST, SWAMP [3] [ [ -CONSERVATION TILLAGE [1] [ [ -NONE/LITTLE[3] O

‘|:l ] -WIDE > 50m [4] [ [J -SHRUBOROLD FIELD [2] [J ] -URBAN OR INDUSTRIAL [0] ,E] ﬁ -MODERATE [2] \

[ CJ-MODERATE10-50m[3]  [] [] -RESIDENTIAL, PARK,NEWFIELD[1] [ [ -OPEN PASTURE, ROWCROP [0} [J [J -HEAVY/SEVERE [1] Max 10

] [J-NARROW 5 - 10m [2] [ ] -FENCED PASTURE[1] 1 7 -MINING / CONSTRUCTION [0]

[ [C]-VERY NARROW < 5m [1]

] [J-NONE[0] COMMENTS:

5. POOL /GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

(Check 1 ONLY!} (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
O -1mie) [ -POOL WIDTH > RIFFLE WIDTH [2] [ -EDDIES [1] [] -TORRENTIAL [-1] Current
3 -07m4] ] -POOL WIDTH = RIFFLE WIDTH [1] [J -FAST{] - [J -INTERSTITIAL [-1] N
[ -04100.7m[2] /Z/ -POOL WIDTH < RIFFLE WIDTH [0] [J -MODERATE [1] [ -INTERMITTENT [-2] Q/

-0.2to 0.4m[1] [ -IMPOUNDED [-1] /Z' -SLOW[1] 3 -VERY FAST[1) Max 12
[ -<0.2m[POOL =0} ] -NONE [-1]

COMMENTS: '

CHECK ONE OR CHECK 2 AND ADVERAGE Riffie / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNE:

[J -*Best Areas > 10cm [2] [J -MAX>50em[2) [ -STABLE (e.g., Cobble, Boulder) [2] [ NONE[2) O
[ -BestAreas 5-10cm [1] ] - MAX < 50 cm [1] 1 -MOD. STABLE (e.g., Large Gravel) [1] OJow Max 8
] -Best Areas < 5cm [0] [ -UNSTABLE (Fine Gravel, Sand) [0} ] -MODERATE [0)]
1 -NO RIFFLE but RUNS present [0} (] -EXTENSIVE [-1] Gradient
_-NO RIFFLE / NO RUN [Metric = 0}
MMENTS: )_\
6) GRADIENT (ft/mi):  2le__ DRAINAGE AREA (sqmi): 14-2D % POOL: : %GUDE:[___ |
— Gradient Score from Table 2 of Users Manual
*Best areas must be large enough fo suppav a pasulation of riffle-obligate species -~ % RIFFLE: | % RUN: o basad on gradient and drainage area Max 10




Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain:

Lat / Long (Beg):
Lat / Long (Mid):
Lat/Long (End):
Lat / Long (X-Loc):
Gear: Distance: Waler Clanty: Waler Slage: Canopy- Y open:
3 3 First c 5 _
Sampling Pass = ] %0 Tos r,.L Jatrom O
Subjective Aesthetic
Rating Rating Yes/ No
(1-10) (1-10) 1 [ Is Stream Ephemeral (no pools, totally dry of only damp spots)?
] Isthere waterugétream? How far.
Gradient: [0 s there water ciosgdownstream? How far:
[ s Dry Channel moStly natural?

O -Low [ -Moderate [ -High

Major Suspected Sources of
Impacts (Check All That Apply):
None []
Industrial []
WWTP 1
Agriculture []
Livestock ]
Silviculture [J
Construction [
Urban Runoff []
CS0s [
Suburban Impacts []
Mining [J
Channelization [J
Riparian Removal [J
Landfills [J
Natural O
Dams O
Other Flow Alteration [
Other:

Stream Drawing:

i
e

€dracds 2
\
)

&

diameter logs that are stable, well deveioped rootwads in deep / fast water, or deep, well-defined, functional pools.

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water,

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very

small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

large




o B | et T . .
T ] e Qualitative Habitat Evaluation Index Field Sheet QHEI Score: \sﬁJ

RiverCade: _{ D~ 995 rm: 7. stream: _ Mil Cret I B -

Site Code: -3 Project Code: | R.LoLI(Y Location: -sF, Sktearns School BA

Date:' 3-8 -7 Scorer:  PUAC Latitude: 2., 329489 Longitide: ~8F,R%2FT

1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

IYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY

| -BLDR/SLBS [0 O I;Z’-GRAVEL Iyl Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

-[0.-Lg BOULD[10] 7101 -SAND [6) O -UMESTONE[{]  SLT: ,Zf -SILT HEAVY [-2) Substrate
[ CJ-BOULDER [9) [ (3 -BEDROCK [5} . FT TS 1] [J -SILT MODERATE [-1] /b
[1 CJ-COBBLE [8] 1 1 -DETRITUS [3] [ -WETLANDS [0] [ -SILT NORMAL {0] \

[ C1-HARDPAN [4] [ [T -ARTIFICIAL [0] [ -HARDPAN [0] [ -SILT FREE [1] Max 20

[ [J-MUCK[2) O O-sur [J -SANDSTONE[0) EMBEDDED [ -EXTENSIVE ]

) O -RIP/RAP[0] NESS: /W-MODEMTE -1}
NUMBER OF SUBSTRATE TYPES: /Z' -4 or More [2] ] -LACUSTRINE [0) 3 -NORMAL [0
(High Quality Only, Score 5 or >) [0 -3orless(0] (] -SHALE1] 3 -NONE[1)
O -COALFINES [-2)
COMMENTS:
2.) INSTREAM COVER (Give each cover fype a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Ocour check 2 and AVERAGE) Cover
/ UNDERCUT BANKS [1} (O POOLS>70cm [2) ) OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] ‘\
OVERHANGING VEGETATION [1] © ROOTWADS [1] Z_  AQUATIC MACROPHYTES 1] /Z”-MODERATE 25-75% [7] ’ \
Z SHALLOWS (IN SLOW WATER) [1] z BOULDERS [1} ~ 3 LOGS OR WOODY DEBRIS [1] [J -SPARSE S - 25% [3] Max 20
/__ROOTMATS[1] [J -NEARLY ABSENT < 5% [1]
COMMENTS: )
3.) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY . MODIFICATIONS / OTHER
-HIGH [4] [ -EXCELLENT [7] [ -NONE [6] I -HIGH 3] [J-SNAGGING O -IMPOUNDMENT Channe!
[ -MODERATE [3] [FGOOD 5] T RECOVERED [4) AT MODERATE [2] [J-RELOCATION [ -1SLAND ’_\
O -ow(2 ,Z"-FAIR [3 [J -RECOVERING [3] CJ-Low 1} [CJ-CANOPY REMOVAL [} -LEVEED ‘
1 -NONE[1) [ -POOR[1} [ -RECENT ORNO [_J-DREDGING [C] -BANK SHAPING Max 20
RECOVERY [1] [J-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [1]
COMMENTS:
A
4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) fﬁi River Right Looking Downstream ﬁ’ﬂ
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Mefor RIPARIAN) BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank) L R L R (PerBank) Riparian

(ﬁ,ﬂ -VERYWIDE>100m[5]  [J [J -FOREST, SWAMP[3) [ [] -CONSERVATION TILLAGE [1} 1 [ -NONE/UTTLE 3}

[ C3-WIDE > 50m [4] -SHRUB OR OLD FIELD [2] [1 [ -URBAN OR INDUSTRIAL [0] 7177 -MODERATE [2] %

[ J-MODERATE 10- 50m [3] (] -RESIDENTIAL, PARK, NEW FIELD [1] [J [ -OPEN PASTURE, ROWCROP [0] [ O -HEAVY/SEVERE [1] Max 10

[ CJ-NARROW 5-10m [2) [ O -FENCED PASTURE [1] [ [J -MINING / CONSTRUCTION [0}

[1 C1-VERY NARROW < 5m [1]

[ [J-NONE [0) COMMENTS:

POOL / GLIDE AND RIFFLE / RUN QUALITY

MAX, DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

[Check 1 ONLYl {Check 1 or 2 & AVERAGE) (Check All That Apply) Poot/
O -1mis} -POOL WIDTH > RIFFLE WIDTH [2] [ -EDDIES [1} 1 -TORRENTIAL [-1] Current
[ -0.7m[{4) [ -POOL WIDTH = RIFFLE WIDTH [1] 1 -FAST[1} 1 -INTERSTITIAL [-1] 6

-04t00.7m[2) 3 -POOL WIDTH < RIFFLE WIDTH [0] 3 -MODERATE {1] [ZJ ANTERMITTENT [-2]
O -02t0 04m{1) 1 -IMPOUNDED [-1]* JT-sLow 1] [ -VERY FAST [1) Max 12
[ -<0.2m[POOL =0} [ -NONE[1]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS \ ’
[ -*Best Areas > 10cm [2} O -MAX>50cm[2] - [ -STABLE (e.g., Cobble, Bouider) [2) [ -NONE[2)

-Best Areas 5 - 10cm [1] /Z -MAX < 50 cm [1] {[J -MOD. STABLE (e.g., Large Gravel) [1] Claowy Max 8

] -BestAreas < 5cm{0] AZ1 -UNSTABLE (Finie Gravel, Sand) [0) [J -MODERATE[0]
[T -NORIFFLE but RUNS present [0] /E‘ -EXTENSIVE [1] Gradient
[ -NORIFFLE / NO RUN [Metric = 0}

COMMENTS:

6) GRADIENT t/mi): 5.5(p DRAINAGE AREA (sqmi): 21 H wpooL: [ | %GUDE[____ | kO

— Gradient Score from Table 2 of Users Manual
*Best areas must be large enough to support a pupulation of riffle-obligate species % RIFFLE: -| % RUN:' l B based on gradient and crainage eres. Max 10
r



Lat/Long (Beg):
Lat / Long (Mid):

(
Lat/Long (End):
Lat/Long (X-Loc

Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Canopy- 7 open:

5

5

Subjective
Rating
(1-10)

Gradient:

O-Llow ([ -Moderate [ -High

Stream Drawing:

Aesthetic
Rating
(1-10)

First
Sampling Pass

Gear:

E

Water Stage:

PMornal

Water Clanty:
{ eoc

Distance:
|50

50

0000

noooz

Is Stream Ephemeral (no pools, tatally dry of anly damp spots)?
s there water upstream? How far:

s there water close downstream? How far:

Is Dry Channel mostly natural?

Major Suspected Sources of
Impacts (Check All That Apply):

None []

Industrial (]

wwtp O

Agriculture (J

Livestock []

Silviculture [J

Construction ]

Urban Runoff []

Cs80s O

Suburban Impacts {1

Mining [

Channelization (7

Riparian Removal []

Landfills ]
Natural 1
Dams ]
Other Flow Alteration [
Other:

S

©

,M/@ M o
_/,“/G < W
~—\&

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, Jarge

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.
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EVADDE i Qualitative Habitat Evaluation Index Field Sheet QHEI Score: 5
RiverCode: 15 =995 rm: 13,8 Stream: i !l Coeelc.

Site Code: I~ © Project Code: DRLs\( ] Location: lach srdon St

Date: _ 1O -(§-(] Scorer: _MAS Latitude: 12, %249 0 Longitude: — $§ . 0157,

1.} SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY

[J C1-BLDR/SLBS [10] O QT-GRAVEL m * Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

[3J [J-Lg BOULD[10] JZT 7 -SAND [6] {7 -LIMESTONE[1]  SILT: -SILT HEAVY [-2) Substrate

1 [1-BOULDER[9] O [ -BEDROCK [5] [ -TILLS[1] [ -SILT MODERATE [-1]

[ [C1-COBBLE [8] O O -DETRITUS [3] 77 WETLANDS [0] [C] -SILT NORMAL {0] O‘

[ CJ-HARDPAN [4) O O -ARTIFICIAL 0] [ -HARDPAN [0] [ -SILTFREE[1] Max 20

O CJ-MucK (2 O 0O-sLT2) [J -SANDSTONE[0]  EMBEDDED, =T -EXTENSIVE [-2]

) [ -RIP/RAP[0] NESS: [ -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: [ -4orMore[2] [J -LACUSTRINE[0] [ -NORMAL [0]
{High Quality Only, Score 5 or >) LA -3orLess[0] [J" -SHALE [1} [J -NONE[1]
[] -COALFINES[-2].
COMMENTS:
2.1 INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
{Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
! UNDERCUT BANKS M 2 PoOLS>70em[2] _ €2 OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] 5\
(5 OVERHANGING VEGETATION {1] /  ROOTWADS [1] 9 AQUATIC MACROPHYTES {1} -MODERATE 25 - 75% [7] \
© SHALLOWS (IN SLOW WATER) [1] ©  BOULDERS [1] 3 LOGS ORWOODY DEBRIS [1] ] -SPARSE 5 - 25% [3] Max 20
¢/ __ROOTMATS [1] [J -NEARLY ABSENT < 5% [1]
COMMENTS:
3] CHANNEL MORPHOLOGY: (Check-ONLY one PER Category OR check 2 and AVERAGE})
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
1 -HIGH [4] [-EXCELLENT [7] 1 -NONE [6] I -HIGH [3) [J-SNAGGING [ -IMPOUNDMENT Channel
] -MODERATE [3] [1-600D 5] ] -RECOVERED [4] {1 -MODERATE [2] [J-RELOCATION ] -ISLAND
Aowp [J-FAIR[3) [J -RECOVERING [3] ﬁ-LOW [l [J-CANCPY REMOVAL (] -LEVEED 5
[J -NONE[1] ,Zf -POOR[1] /ZI’-'RECENT ORNO [J-DREDGING 7] -BANK SHAPING Max 20
RECOVERY [1] [CJ-ONE SIDE CHANNEL MODIFICATIONS
1 -\MPOUNDED [-1]

COMMENTS:

4.] RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH ) FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) ‘ BANK EROSION

L R (PerBank) L R (MostPredominant Per Bank) L R L R (PerBank) Riparign

[} J-VERY WIDE > 100m [5] | ;ﬁ -FOREST, SWAMP [3] 1 1 -CONSERVATION TILLAGE [1] ,z;zf -NONE / LITTLE {3} ,\5

71 [A*WIDE > 50m [4] [ ] -SHRUBOROLDFIELD (2] [1 [ -URBAN OR INDUSTRIAL [0] 3 1 -MODERATE [2) CG‘

[] [1-MODERATE10-50m[3] [ ] -RESIDENTIAL, PARK, NEW FIELD [1] [ [J -OPEN PASTURE, ROWCRORP [0] [ 3 -HEAVY/SEVERE[1] Max 10

1 [1-NARROW 5- 10m {2] )Z [C] -FENCED PASTURE[1] [ [ MINING / CONSTRUCTION [0]

[Zf [_]-VERY NARROW < 5m [1]

[ 1-NONE[0] COMMENTS:

5.0 POOL / GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

Check 1 ONLY! {Check 1 or 2 & AVERAGE) (Check All That Apply) * Pool/
2 - tm 6] [J -POOL WIDTH > RIFFLE WIDTH [2] [ -EDDIES [1] [ -TORRENTIAL [-1] Current
[ -0.7m[4] [ -POOL WIDTH = RIFFLE WIDTH [1] [J -FAST[1] [ ANTERSTITIAL [-1]

[ -04t00.7m[2] [ -POOL WIDTH < RIFFLE WIDTH [0] [] -MODERATE [1] [ -INTERMITTENT [-2] \D
[ -02t004m[1] IMPOUNDED [-1] A -SLow 1] [J -VERY FAST [1] Max 12
1 -<0.2m [POOL = 0} ' (] -NONE []

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[C] -*Best Areas > 10cm [2] 1 -MAX>50cm {2 [ -STABLE (e.g., Cobble, Boulder) [2] I -NONE[Z] D
[ -BestAreas 5 - 10cm [1] [ -MAX <50em[1] ] -MOD. STABLE (e.g., Large Gravel) [1] O -ow ) Max 8
[ -Best Areas < 5cm [0] [ -UNSTABLE (Fine Gravel, Sand) [0] I:I -MODERATE [0]

[1 -NO RIFFLE but RUNS present [0] [ “EXTENSIVE [-1] Gradient
2 -NO RIFFLE / NO RUN [Metric = 0} :
COMMENTS:
6) GRADIENT (t/mi;.  |g, 7| DRAINAGE AREA sqmi): |0 ‘;‘ wpool: [ | weLoe[ | \O
—_— ——— Gradient Score from Table 2 of Users Meanual
*Best areas mus! be lame enough to suppar a population of riffe-obligate species % RIFFLE: | % RUN: | | based on gradisn! and drainage erea Max 10
LU
Vo ‘}'\
Y



Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspected Sources of
Impacts (Check All That Apply):
Lat/ Long (Beg): None [J
g Industrial (]
Lat / Long (Mid): wwTP O
Agriculture []
Lat / Long (End): Livestock [J
Silviculture 1
Lat / Long (X-Loc): Construction [
Urban Runoff [
€S0s O
Gear: Distance: Waler Clanty: Waler slage: Canopy- %o open: Suburban Impacts [
_.) L First . {6 Mining O
- Sampling Pass h o0 Cleec Mereed Channelization []
Subjective Aesthetic . Riparian Removal ]
Rating Rating Yes/ No Landfills (]
(1-10) (1-10) O O s Stream Ephemeral (no pools, totally dry of only damp spots)? Natural (3
[0 [ Isthere water upstream? How far: Dams (1
Gradient: [0 O Isthere water close downstream? How far: Other Flow Alteration [
CJ-low [ -Moderate [ -High [0 [OJ 'sDryChannel mostly natural? Other:
Stream Drawing:
~
kN
N
{ > oY |
~
_
,/a/ |
W R
~ _
[
W |

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large




Midwest
EWA D fotienty Qualitative Habitat Evaluation Index Field Sheet QHEI Score: | MV

River Code; “.5 ~ 095 | 7.2 steam: |l (reel~ o -

Sife Code: (o Project Code: Q-  Location: (B LJick S+r.

Date: %~ 28 ! Scorer: _ }[E Latitude: B2 . 2RLH2 Longitude: - 77,029 8

1.} SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL  RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY

[ [C1-BLDR/SLBS [10] _ O [3-GRAVEL[A Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

[J [d-1g BOULD{10] ] zf SAND [6] [ -LIMESTONE[1] SILT: JZ( -SILT HEAVY [-2] Substrate

[J [J-BOULDER 9] 3 [T -BEDROCK 5] Z -TILLS [1] [ -SILT MODERATE [-1] 6

[ [1-COBBLE [8} J 1 -DETRITUS [3] ] -WETLANDS [0] [ -SILT NORMAL [0}

[ C1-HARDPAN [4] 1 [ -ARTIFICIAL [0} [C1 -HARDPAN [0] [ -SILTFREE[1] Max 20

[ CI-MUCK [2 JamEk; 2 [J -SANDSTONE[0] EMBEDDED IZ(-EXTENSIVE [2]

[J -RIP/RAP[0] NESS: [C] -MODERATE [-1]}
NUMBER OF SUBSTRATE TYPES: 3 -4orMors[2] [0 -LACUSTRINE[0] ] -NORMAL [0]
{High Quality Only, Scare 5 or >) Z/-a or Less [0 ] -SHALE[1] ] -NONE[1)
[ -COALFINES [-2)
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
_,L_UNDERCUT BANKS [1] ¢) POOLS>70cm[2) OXBOWS, BACKWATERS [1] ] -EXTENSIVE > 75% [11]
OVERHANGING VEGETATION [1] ROOTWADS [1] __ AQUATIC MACROPHYTES [1] [ -MODERATE 25-75% [7] (\
SHALLOWS (IN SLOW WATER) [1] z BOULDERS [1] / LOGS OR WOODY DEBRIS [1] ‘,Zf -SPARSE § - 25% (3] Max 20
_o ROOTMATS[1] 1 -NEARLY ABSENT < 5% [1]
COMMENTS:
3. CHANNEL MORPHOLOGY {Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY QEYELMM CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
1 -HIGH {4] [J-EXCELLENT [7] [CJ -NONE [6] I -HIGH [3) [J-SNAGGING J -IMPOUNDMENT Channel
[J -MODERATE {3] [1-GOOD [5) [ -RECOVERED [4] IA-MODERATE [2] [CJ-RELOCATION [ -ISLAND
,Z’ LOW [2] Z -FAIR [3] Z’ RECOVERING [3] C-ow) [J-CANOPY REMOVAL [ -LEVEED q
[T -NONE [1] JZ’-POOR ] [J -RECENT OR NO [CJ-DREDGING ] -BANK SHAPING Max 20
RECOVERY [1] [_1-ONE SIDE CHANNEL MODIFICATIONS
7 -IMPOUNDED [-1]

COMMENTS:

4] RIPARIAN ZONE AND BANK EROSION (chéck ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTI FLOOD PLAIN QUALITY (PAST 100 Mefer RIPARIAN) ' BANK EROSION

L R (PerBank) L R {Most Predominant Per Bank) LR L R (PerBank) Riparian

[] _]-VERY WIDE > 100m [5] [ ] -FOREST, SWAMP [3] [J [ -CONSERVATION TILLAGE [1] [0 0 -NONE/LITTLE (3]

[ J-WIDE > 50m [4] ] 1 -SHRUB OR OLD FIELD [2) [ [T -URBAN OR INDUSTRIAL [0] 77T MODERATE[2]

[ [J-MODERATE10-50m[3] 7T JZ -RESIDENTIAL, PARK, NEW FIELD [1] [ [ -OPEN PASTURE, ROWCROP [0] [J [0 -HEAVY/SEVERE [1] Max 10

JZ zﬂNARROW 5-10m{2] [ [0 -FENCEDPASTURE [1] [J (] -MINING / CONSTRUCTION [0]

{1 [1-VERY NARROW < 5m [1]

[ [J-NONE[0] COMMENTS:

5.) POOL/ GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLESY)

{Check 1 ONLY! (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
T -1m s [} -POOL WIDTH > RIFFLE WIDTH [2} ] -EDDIES[1] ~ 1 -TORRENTIAL [-1] Current
[ -07m[4] 71 -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1) 1 -INTERSTITIAL [-1} ,

[Z -04100.m[2] [ -POOL WIDTH < RIFFLE WIDTH 0] [Z] -MODERATE 1] [ -INTERMITTENT [-2] 6
[ -02to04m[1] [ -IMPOUNDED[-1] )Z]/ -SLOW [1] [ -VERY FAST [1] Max 12
[ -<0.2m[POOL =0} [ -NONE [-1]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS \

[ -*Best Areas > 10cm [2] [ -MAX>50em[2] [] -STABLE (e.g., Cobble, Boulder) [2] ] -NONE 2]
& -Best Areas 5 - 10cm [1] 2( - MAX < 50 ¢m [1] 3 -MOD. STABLE (e.g., Large Gravel) [1] CJ-ow 1 Max 8
[] -Best Areas < 5cm [0] z -UNSTABLE (Fine Gravel, Sand) [0] ] -MODERATE [0]
[ -NO RIFFLE but RUNS present [0] -EXTENSIVE [-1} Gradient
[ -NORIFFLE / NO RUN [Metric = 0}
COMMENTS:
6) GRADIENT ¢t/mi): | 0.7 8 DranaGEAREA sqmi: .5 %pool [ | %GUDE[ | <g
—t Gradient Score from Table 2 of Users Manual
*Best areas must be large enaugh to support a population of rifle-obligate species % RIFFLE: _ %RUN: | based on gradlent and dralnege erea Max 10
éi‘
/ J,JJ .
‘}’\‘})\"b



Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain:
Lat/ Long (Beg):
Lat / Long (Mid):
Lat/ Long (End):
Lat / Long (X-Loc):
Gear: Distance: Water Clarity: Waler Stage: Canopy- Yo Open:
First
Sampling Pass
Subjective Aesthetic
Rating Rating Yes/ No
(1-10) (1-10) O O Is Siream Ephemeral {no pools, totally dry of only damp spots)?
0 [0 Isthere water upstream? How far:
Gradient: 0 O Isthere water close downstream? How far:
Cl-Low [ -Moderate [ -High 1 [ s DryChannel mostly naturai?

Major Suspected Sources of
impacts (Check All That Apply):
None []
Industrial (]
WwTP [
Agriculture [
Livestock []
Silviculture (J
Construction []
Urban Runoff [
CS0s 1
Suburban Impacts (J
Mining (]
Channelization [
Riparian Removal []
Landfills (]
Natural ]
Dams 1

Other Flow Alteration [
Other:

Stream Drawing:

O

een ppe

=

/7~ oo
) D

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large




Qualitative Habitat Evaluation Index Field Sheet

QHEI Score:

o Ay e \
Institute

Substrate

W

Max 20

River Code: A\ 55— T08 RM: 0.1 stream: (N e wWpor+  Draingal Diteh
Site Code: _[2.— ) Project Code:  D2wwusi g Location: Ut e i bsuane &)
Date: [o~12-} Scorer: MRS Latitude: 42, EBY( Longitude; =~ ©1 7' =&
1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL  RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
[J ] -BLDR/SLBS [10} | Ij-GRAVEL Y| Check ONE {OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
[ [J-Lg BOULD [10] 1 -SAND [6] 3 -LIMESTONE[1] SILT: [ -SILTHEAVY [-2]
(] CJ-BOULDER [9] {7 [ -BEDROCK [5] ) 2 -TILLS [1) [ -SILT MODERATE [-1]
[J TJ-COBBLE [8] O [ -DETRITUS {3] 1 -WETLANDS [0] Er-SlLTNORMAL [0)
[J [J-HARDPAN [4) 3 [ -ARTIFICIAL [0] [ -HARDPAN [0] [ -SILTFREE[4]
[ [3-MUCK [2} 1 O -8ILT 12 [C] -SANDSTONE[0] EMBEDDED [] -EXTENSIVE [-2]

1 -RIP/RAP[0] NESS: {1 -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: /' -4 or More [2] [ -LACUSTRINE[0] /Z -NORMAL [0]
{High Quality Only, Score 5 r >} . \Zﬁ-s orLess [0] O -SHALE[] [ -NONE[1]

[J -COAL FINES [-2]

COMMENTS:

2.] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions)
(Structure) TYPE: Score All That Occur
Z UNDERCUT BANKS [1]

{__PooLs>70emlz] D OXBOWS, BACKWATERS [1]
/  AQUATIC MACROPHYTES [1]
/___ LOGS OR WOODY DEBRIS [1]

AMOUNT: (Check ONLY one or
check 2 and AVERAGE}

[] -EXTENSIVE > 75% [11}
-MODERATE 25- 75% [7]

[ -SPARSE 5 - 25% [3]

[] -NEARLY ABSENT < 5% [1]

STABILTIY MODIFICATIONS / OTHER
1 -HIGH [3] {CJ-SNAGGING 3 -IMPOUNDMENT
-MODERATE [2] [CJ-RELOCATION 1 -ISLAND
J-Low i) [J-CANOPY REMOVAL [ -LEVEED
[_1-DREDGING 1 -BANK SHAPING

[J-ONE SIDE CHANNEL MODIFICATIONS

< OVERHANGING VEGETATION M l ROOTWADS [1]
E SHALLOWS (IN SLOW WATER) [1] z >_BOULDERS [1]
2. ROOTMATS [1]
COMMENTS:
3.) CHANNEL MORPHOLOGY: (Check ONLY ane PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNEULIZATION
)z‘fmsH [ (] -EXCELLENT [7] 3 -NONE (6]
] -MODERATE [3] [1-GooD 5] ] -RECOVERED {4]
] -Low]g -FAR3] -RECOVERING [3]
] -NONE[1] [ -POOR1] (J -RECENT ORNO
RECOVERY [1]
J -IMPOUNDED [-1]
COMMENTS:

4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank)

ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOQD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank) L R L R (PerBank)

[ TJ-VERY WIDE > 100m [5] 1 O -FOREST, SWAMP [3] [ [ -CONSERVATION TILLAGE [1] [0 O -NONE/LITTLE[3]
"] [CJ-WIDE > 50m [4] T J -SHRUB OROLD FIELD [2} [J [ -URBAN OR INDUSTRIAL [0] é ZI/-MODERATE {2
Z4 Z -MODERATE 10 - 50m {3} [J -RESIDENTIAL, PARK, NEW FIELD [1] Jé]HZ -OPEN PASTURE, ROWCRORP [0] O O -HEAVY/SEVERE(1]

7 J-NARROW 5 - 10m [2} ] [ -FENCED PASTURE [1] [ -MINING / CONSTRUCTION [0]

] [J-VERY NARROW < 5m [1]

{1 CJ-NONE [0] COMMENTS:

5. POOL / GLIDE AND RIFFLE / RUN QUALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

Check 1 ONLY! (Check 1 or 2 & AVERAGE) {Check All That Apply)

Z -1m[6] -POOL WIDTH > RIFFLE WIDTH [2) [ -EDDIES [1] ] -TORRENTIAL [1]

1 -0.7m[4] 3 -POOL WIDTH = RIFFLE WIDTH [1] OJ -FAST[1] [ -INTERSTITIAL [-1}

O -04t007m[2] [0 -POOL WIDTH < RIFFLE WIDTH [0] [ -MODERATE [1] (3 -INTERMITTENT [-2]

[ -02t004m[1] 3 -IMPOUNDED [-1] -SLOW [1] [ -VERY FAST[1]

1 -<0.2m [POOL =0} ] -NONE [-1]
COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS

[ -~*Best Areas > 10cm [2] [ -MAX>50cm[2} [C] -STABLE (e.g., Cobble, Boulder) [2] [J -NONE [}

[Z] -BestAreas 5-10cm [1] [ -MOD. STABLE (e.g., Large Gravel) [1] O -Low( .

)Z] -MAX <50 cm[1]
-Best Areas < 5cm [0]

] -NO RIFFLE but RUNS present [0]
(3 -NORIFFLE / NO RUN [Metric = 0]
COMMENTS:

ﬁ -UNSTABLE (Fine Gravel, Sand) [0]

[ -MODERATE [0]

P’-EXTENSIVE 1]

6) GRADIENT (t/m): (0« (oD DRAINAGE AREA (sqmi): ‘1. 35

*Best areas must he large enough to support a of riffle-obligate species

wpooL [ |

% RIFFLE: | |

%GUDE |

% RUN |_ | Gradient Score from Table 2 of Users Manual

based on gradient and drainage srea

Cover

\W

Max 20

Channel

P

Max 20

Riparian

5

Max 10

Poot/
Current

Max 12

Riffle / Ru

n

l

Max 8

Gradient




Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspected Sources of
Impacts (Check All That Apply):
Lat/ Long (Beg): None [J
) Industrial [
Lat/ Long (Mid): WWTP [
riculture [
Lat/ Long (End): >m_<$§x 0
Silviculture (J
Lat/Long AX-_loov“ Construction []
Urban Runoff (]
CS0s ]
m Gear: ~Disfance: Waier Clarity: _ Waler Slage: Tanopy- o Open: Suburban Impacts [
- First Mining (]
m Sampling Pass “ QMQ Dh9 4 _.T (2} ~ 30 o:.m::m__Nm__om O
Subjective Aesthetic = Riparian Removal (]
Rating Rating Yes/ No Landfills (3
(1-10) (1-10) [0 O Is Siream Ephemeral {no pools, totally dry of only damp spots)? Natural O}
[J [ lsthere water upstream? How far: Dams OJ
Gradient: [J O Isthere water close downstream? How far: Other Flow Alteration [
O-Low [ -Moderate [ -High [ [J 'sDryChannel mostly natural? Other.

Stream Drawing:

| -
___ NAC%
| \ m
| / ) \ N
..Jll..\\\ \/ //_. — |
PN \ T
5 & -
- \ > M
./raJ - —~ 3 “ = ar.// )
h T . \\\\ \\\\ _,,/ =

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest
quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.




WNE&II i’n'iﬁéﬂzi“‘ Qualitative Habitat Evaluation Index Field Sheet QHE Score: |2
River Code: 15~ 708 RM: 3,05 Stream: Newport Deninace Liteh
Site Code: 42+ 2 Project Code: TDRMWAIT  Location: sy  20°' S+ g
Date:  lo-13—194 Scorer: M A<, Latitude: 42.4S8He Longitude: —BF.BFle .S .
1.] SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY
] C1-BLDR/SLBS [10] [ 7 -GRAVEL[7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
3 [J-Lg BOULD [10] [J O -sAND [8] [ -LIMESTONE[1]  SILT: A1 -SILT HEAVY -2} Substrate
[J [1-BOULDER [9] {J [ -BEDROCK [5] O Tmusm ] -SILT MODERATE [-1]
[ [C1-COBBLE [8] {7 7 -DETRITUS [3] .~ -WETLANDS [0] ] -SILT NORMAL [0] 0
[J [CJ-HARDPAN [4] 3 O3 -ARTIFICIAL [0] [0 -HARDPAN[Y) [ -SILTFREE[1) Max 20
O [AMUCK[2] JramE-TRgv) [ -SANDSTONE[0]  EMBEDDED JZ} -EXTENSIVE[-2]
1 -RIP/RAP[O] NESS: [ -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: [ -4orMore[2] ] -LACUSTRINE[0] [] -NORMAL [0
{High Quality Only, Score 5 or >) F’ -3orLess [0] ] -SHALE[] [J -NONE[1]
[ -COALFINES [-2)
COMMENTS:
2.} INSTREAM COVER {Give each cover type a score of 0 to 3; see back for instructions) UNT: (Check ONLY one or
(Structure) TYPE: Score All That Oceur check 2 and AVERAGE) Cover
/ ' UNDERCUT BANKS [1] / POOLS > 70 cm [2] 3 OXBOWS, BACKWATERS [1] [J -EXTENSIVE > 75% [11]
OVERHANGING VEGETATION {1] ; ROOTWADS [1] /  AQUATIC MACROPHYTES 1} )Z(MODERATE 25-75%[7) \{\
2 SHALLOWS (IN SLOW WATER) {1] 0 BOULDERS [1] c 3 LOGS OR WOODY DEBRIS [1] [ -SPARSE 5 - 25% [3] Max 20
/ ROOTMATS [1] [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
T -HIGH 4] [ -EXCELLENT [71 [ -NONE [6] CI-HIGH 3] [CJ-SNAGGING [ -IMPOUNDMENT Channel
] -MODERATE [3] [J -GOOD [5] [ -RECOVERED [4] [1-MODERATE [2] [J-RELOCATION [ -SLAND O\
[J-Low 2 [ FAR[3) A" RECOVERING [3) ZLOW i [J-CANOPYREMOVAL  [] -LEVEED
[T -NONE[1} _A"POOR[H] {J -RECENT OR NO [(J-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1] [CJ-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [-1]
COMMENTS:
4. RIPARIAN ZONE AND BANK EROSION {check ONE box PER bank or check 2 and AVERAGE per bank) 5 River Right Looking Downstream ﬁ
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN} BANK EROSION
L R {PerBank) " L R_ (Most Predominant Per Bank) L R L R (PerBank) Riparian
[ [C]-VERY WIDE > 100m [5] - Dﬂﬁ’ -FOREST, SWAMP [3] [ [ -CONSERVATION TILLAGE [1] ,zf NONE / LITTLE [3]
7 [ZI"WIDE > 50m [4] Y OO -SHRUBOROLD FIELD [2] ] [] -URBAN OR INDUSTRIAL [0] [T -MODERATE[2] 0\
{J T1-MODERATE 10 - 50m [3] )Z’ [J -RESIDENTIAL, PARK, NEW FIELD [1] [ [1 -OPEN PASTURE, ROWCROP [0] [ O -HEAVY/SEVERE [1] Max 10
(1 [1-NARROW 5- 10m [2] [ [1 -FENCED PASTURE [1] [ [T -MINING / CONSTRUCTION {0]
] [1-VERY NARROW < 5m [1]
[ [J-NONE[0] COMMENTS:
5] POOL/GLIDE AND RIFFLE / RUN QUALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)
(Check 1 ONLY!} (Check 1 or 2 & AVERAGE) {Check All That Apply) Pool /
T im[g) J -POOL WIDTH > RIFFLE WIDTH [2] [J -EDDIES {1] [ -TORRENTIAL [-1] Current
] -07m4] [J -POOL WIDTH = RIFFLE WIDTH [1] [0 -FAST[1] [ -INTERSTITIAL [-1]
[ -04t007m[2] /z’ -POOL WIDTH < RIFFLE WIDTH [0] [ -MODERATE[] [ -INTERMITTENT[-2] \.O
O -02t004m([1] ] -MPOUNDED [-1] ) JZI’ -SLOW 1} {1 -VERY FAST[1] Max 12
[ -<0.2m[POOL =0} /z' -NONE [-1}
COMMENTS:
CHECK ONE OR CHECK 2 AND ADVERAGE Rifle / Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
1 -*Best Areas > 10cm [2] [ -MAX>50cm[2] [ -STABLE (e.g., Cobble, Boulder) {2] [J-NONEJZ) 0
[2] -BestAreas 5 - 10cm [1] [ -MAX<50cm{1] [ -MOD. STABLE (e.g., Large Gravel) [1] CJaowp Max 8
] -Best Areas < 5cm [0] [ -UNSTABLE (Fine Gravel, Sand) [0] [J -MODERATE [0]
[, -NO RIFFLE but RUNS present [0} [ -EXTENSIVE [-1] Gradient
-NO RIFFLE / NO RUN [Metric = 0]
COMMENTS:
6) GRADIENT (i/mi: o3. & 8" DRAINAGE AREA {sqmi) oL: g wpooL [ ] %ouDE:[ | '\
I Gradisnl Scors from Table 2 of Users Manual
*Best areas must be large enough fo support a population of nfle-obligate species % RIFFLE: | % RUN: | ‘based on gradient and drainage area Max 10




Lat/Long (Beg):
Lat / Long (Mid):

Lat/Long (End):
Lat / Long (X-Loc):

Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

5

Subjective
Rating
(1-10)

Gradient:

O0-Low [ -Moderate (] -High

Stream Drawing:

2% + g+

Distance: Waler Clarity: Water Stage: Canopy- % open:
£ 156 _Qlear Hialn 0
=2

DDDDg
oOodos

Is Stream Ephemeral (no pools, totally dry of only damp spots)?
ls there water upstream? How far:

Is there water close downstream? How far:

Is Dry Channel mostly natural?

Major Suspected Sources of
Impacts (Check All That Apply):
None
Industrial (]
WWTP [
Agriculture [}
Livestock 43
Silviculture [
Construction []
Urban Runoff (]
CSOs [
Suburban Impacts []
Mining []
Channelization [J
Riparian Removal []
Landfills [J
Natural OJ
Dams [
Other Flow Alteration O3
Other:

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large




[T 1 X Fprenpey

[ » L N . . . N
VRN i Qualitative Habitat Evaluation Index Field Sheet QHEI Score: | \9

River Code: & 5 704 Rw: d.a25" stream: _ 50l 's Broank

Site Code: | %= -+ Pro;ect Code: D:%?mﬁﬂﬂ Location: _ N M luia.lep Ayl

bate: _g-30-19 Scorer: V. Latitude: H2., 32570 Longitude: - 5 7.7 7lalel

1.} SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

IYPE POOL  RIFFLE POOL RIFFLE , SUBSTRATE ORIGIN SUBSTRATE QUALITY

[ [J-BLDR/SLBS [10] I:] [{GRAVEL Yyl v __ ¥ Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE) [

O CJ-Lg BOULD[10] ] -SAND[6] \/ v [ -LIMESTONE[1] SILT: [ -SILTHEAVY[-2) Substrate

[ [J-BOULDER [9] [3 [] -BEDROCK [5] Z1 s [ -SILT MODERATE [-1] (%)

[ [C1-COBBLE [8] \/ [ [ -DETRITUS [3] [ -WETLANDS [0] 7 -SILT NORMAL [0] \‘/’7 )

[ [Z1-HARDPAN[4] v/ [ CJ ARTIFICAL 0] O -HARDPAN [0] [ -SILT FREE[] Max 20

[ [CI-MUCK{2) I 3-8ILT [ [J -SANDSTONE[0] EMBEDDED [] -EXTENSIVE[-2]

[ -RIP/RAP[0] NESS: z -MODERATE [1]
NUMBER OF SUBSTRATE TYPES: 4 or Mare 2] ] -LACUSTRINE[0] 2 -NORMAL [0]
{High Quality Only, Score 5 or >) [0 -3orless{0] [ -SHALE [} 0 -NONE[H]
0 -COALFINES [-2)
COMMENTS:
2.] INSTREAM COVER ({Give each cover type a score of 0o 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
/ UNDERCUT BANKS [1) POOLS > 70 cm [2) OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] D
OVERHANGING VEGETATION [1] ROOTWADS {1] é AQUATIC MACROPHYTES [1] Z -MODERATE 25 - 75% [7] \
[ SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] I LOGS OR WOODY DEBRIS [1] Q’ -SPARSE 5 - 25% [3] Max 20
{__ROOTMATS [1} [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3.] CHANNEL MORPHOLQGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION N STABILTIY MODIFICATIONS / QTHER
CI-HIGH|4) [0 -EXCELLENT [7} QI-NONE [6] [1-HIGH [3] [CJ-SNAGGING O -IMPOUNDMENT Channel
JZ1 -MODERATE [3] GOOD [5] ] -RECOVERED [4] _ZT-MODERATE [2] [J-RELOCATION [ -ISLAND W
O 1ow (2 I -FAIR 3] ] -RECOVERING [3} [ -Low 1] [J-CANOPY REMOVAL [ -LEVEED \
[7 -NONE [1] [ -POOR[1] ] -RECENT OR NO [C]-DREDGING ] -BANK SHAPING Max 20
RECOVERY [1] [CJ-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [1]

COMMENTS:

4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH ELOOD PLAIN QUALITY {PAST 100 Meter RIPARIAN) BANK EROSION

L R (Per Bank} L R (Most Predominant Per Bank) LR L R (PerBank) Riparian

(] .D -VERY WIDE > 100m [5] )Zr w -FOREST, SWAMP (3] [ O -CONSERVATION TILLAGE [1] [ z -NONE/LITTLE [3] 6

ﬁﬁWIDE > 50m [4] [] -SHRUBOROLDFIELD[2] [J [J -URBAN OR INDUSTRIAL {0] [J -MODERATE [2] q ‘

[ CJ-MODERATE 10 - 50m [3] ] [0 -RESIDENTIAL, PARK, NEW FIELD [1] [ [J -OPEN PASTURE, ROWCROP [0] O O -HEAVY{SEVERE [1] Max 10

] [CJNARROWS-10m {2} 1 ] -FENCED PASTURE [1} [] 7 -MINING / CONSTRUCTION [0)

1 1-VERY NARROW < 5m [1]

] CJ-NONE[0] COMMENTS:

5.) POOL /GLIDE AND RIFFLE / RUN QUALITY

MAX._DEPTH MORPHOLOGY CURRENT VELQCITY (POOLS & RIFFLESY)

(Check 1 ONLYY {Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
[ -1mig) ,d -POOL WIDTH > RIFFLE WIDTH [2] N [ -EDDIES [1] [Z] -TORRENTIAL [-1] Current
) -07m[ {1 -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1] [ -INTERSTITIAL [-1] U

-04t00.7m [2] [ -POOL WIDTH < RIFFLE WIDTH [0] ,Zr MODERATE [1] [ -INTERMITTENT [-2]
J -02to 0.4m 1) ] -IMPOUNDED [-1] Er-SLOW 1] [ .VERY FAST[1] Max 12
[ -<0.2m[POOL =0} [ -NONE [-1]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE CEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFELE / RUN EMBEDDEDNE!
] -*Best Areas > 10cm [2) [ -MAX>50¢m[2] [ -STABLE (e.g., Cobble, Boulder) [2] [J-NONE[2) L\
] -BestAreas5-10cm [1] AT - MAX <50 em 1] [ -MOD. STABLE (e g., Large Gravel) [] JLow) Max 8
7T -Best Areas < 5em [0} ] -UNSTABLE (Fine Gravel, Sand) [0] [ -MODERATE [0]
[1 -NO RIFFLE but RUNS present [0] CJ -EXTENSIVE [-1] Gradient
(T3 -NO RIFFLE / NO RUN [Metric = 0]

COMMENTS:

6) GRADIENT (t/mi): Fs 77 DRAINAGE AREA (sqmi): o2, 7 wpook [ | %GLDE[ ] %

——— Gradient Score from Table 2 of Users Manual
“Best areas must be large snawigh fo support a papulation of riffle-obligate species % RIFFLE: % RUN: based on gradient end drainage area Max 10

o



Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Lat/ Long (Beg):

Lat/ Long (Mid):

(
Lat/ Long (End):
Lat / Long (X-Loc):

Subjective Aesthetic
Rating Rating
(1-10) (1-10)

Gradient:
O-ow [ -Moderate [ -High

Uistance: Waler Clarity: Water Stage: Canopy- % open.

ood
aan

Is Stream Ephemeral (no pools, totally dry of only damp spots)?
Is there water upstream? How far:

Is there water close downstream? How far:

|s Dry Channel mostly natural?

Major Suspected Sources of
Impacts (Check All That Apply):
None [
Industrial [
WWTP [
Agriculture [
Livestock []
Silviculture [J
Construction [
Urban Runoff [
CS0s [
Suburban Impacts [J
Mining [
Channelization [J
Riparian Removal [J]
Landfills [J
Natural [
Dams O
Other Flow Alteration [
Other:

Stream Drawing:

4

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very farge boulders in deep or fast water, large




Y]
MDE".{;"&L‘”’ Quahtatlve Habitat Evaluation Index Field Sheet QHE Soore: |
RiverCode: § 5. 720 __ RM: IS sweam: LLest Fork [elvidere T, Tri b
Site Code: 13 € Project Code: D&uu (T Location: Vst Abandened Bid-e
Date: t0-p -1 T Scorer:  MAS Latitude: "% 34259 Longitude: =%F. G4
1.] SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY
7 J-BLDR/SLBS [10) [LZTGRAVEL (7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
[ J-Lg BOULD [10] [J 3 -sAND[6] [ -LIMESTONE [1] SILT: [ -SILT HEAVY [-2] Substrate
[ [J-BOULDER [9] 7 [ -BEDROCK [5] T TILS[1) -8ILT MODERATE [-1] (\
-COBBLE [g] 1 (3 -DETRITUS [3] [ -WETLANDS[0] 3 BILT NORMAL 0] \
[0 TJ-HARDPAN [4] [ CJ -ARTIFICIAL [0) [ -HARDPAN [0} [ -SILTFREE 1] Max 20
O CJ-MuCcK2) O O -sLT{? [ -SANDSTONE[0] EMBEDDED [ -EXTENSIVE [-2]
[ -RIP/RAP[0] NESS: )zf -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: /Z -4 or More [2] [ -LACUSTRINE [0] -NORMAL [0]
(High Quality Only, Score 5 or >) [ -3orless[0] [ -SHALE[) [ -NONE{1]
[J] -COALFINES [2]
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
! 2 UNDERCUT BANKS [1] / POOLS >70cm [2] 22 OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] b‘
D OVERHANGING VEGETATION ] Z ROOTWADS [1] [@] AQUATIC MACROPHYTES [1] “MODERATE 25 - 75% [7] \
SHALLOWS (IN SLOW WATER) [1} LBOULDERS M z LOGS OR WOODY DEBRIS [1] [ -SPARSE 5 - 25% [3] Max 20
/__ROOTMATS [1] [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3,1 CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
[ HIGH 4] [C1-EXCELLENT [7] [ -NONE [6] CJ-HIGH [3] [CJ-SNAGGING [3 -IMPOUNDMENT Channel
-MODERATE [3] Q-Goou 5] [ -RECOVERED [4] /z’ "MODERATE [2] [JRELOCATION ~ [] -ISLAND /'o
Z—LOW 2 F -FAIR [3] -RECOVERING [3] O-Low 1 [J-CANOPY REMOVAL [ -LEVEED \\
3 NONE[1] J -POOR[1} [J -RECENT OR NO CJ-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1] [J-ONE SIDE CHANNEL MODIFICATIONS
] IMPOUNDED 1]
COMMENTS:
4.] RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream 6
RIPARIAN WIDTH FLOQD PLAIN QUALITY (PAST 1(10 Metfer RIPARIAN) ‘ BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank) L R L R (PerBank) Riparian
] CJ-YERY WIDE > 100m [5} [ [ -FOREST, SWAMP [3] [ 7 -CONSERVATION TILLAGE [1} [0 7 -NONE/LITTLE [3}
[J ]-WIDE > 50m [4] [ O -SHRUB OROLD FIELD [2] [ [ -URBAN OR INDUSTRIAL [0] D{a-/MODERATE 2 \?
!Z( ;MVIODERATE 10-50m [3] ﬂﬂ -RESIDENTIAL, PARK, NEW FIELD [1] [ [ -OPEN PASTURE, ROWCROP [0] [ O -HEAVY/SEVERE[1] Max 10
1 []-NARROW 5 - 10m [2] [J O -FENCED PASTURE [1] [ OJ -MINING / CONSTRUCTION {0]
[ [J-VERY NARROW < 5m [1]
[_J [CI-NONE[0] COMMENTS:
5. PQOL/GLIDE AND RIFFLE / RUN QUALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)
(Check 1 ONLYY {Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
-1m [6] ,ﬂ -POOL WIDTH > RIFFLE WIDTH [2] ] -EDDIES [1} [ -TORRENTIAL [-1] Current
[J -0.7m 4} [J -POOL WIDTH = RIFFLE WIDTH [1] [J] -FAST [1] [ -INTERSTITIAL [-1]
[ -041007m[2 [ -POOL WIDTH < RIFFLE WIDTH [0] ] -MODERATE [1] ] -INTERMITTENT [-2] q
[ -02t004m[1] ] MPOUNDED [-1} -SLOW[1] 1 -VERY FAST [1] Max 12
[Tl -<0.2m [POOL = 0} ] -NONE [-1]
COMMENTS:
CHECK ONE OR CHECK 2 AND ADVERAGE . Riffle / Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE ‘ RIFFLE / RUN EMBEDDEDNESS 6
[_] -*Best Areas > 10cm [2] [ -MAX>50em[2) /Zr -STABLE (e.g., Cobble, Boulder) [2] 1 -NONE [2] A -
-Best Areas 5 - 10cm [1] /ZI - MAX < 50 cm [1] ,Z" -MOD. STABLE (e.g., Large Gravel) [1] ,Z' LOW [1] Max 8
] -Best Areas < 5om [0] O -UNSTABLE (Fine Gravel, Sand) [0] ] -MODERATE [0]
[T -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [-1] Gradient
1 -NO RIFFLE / NO RUN [Metric = 0]
COMMENTS: %
6) GRADIENT (i/mi): 3.3, & 3 DRAINAGE AREA (sqmi): +F. g wroOL [ ] %GUDE[ |
T — Gradiant Scora from Table 2 of Users Manual
*Best areas must be large enough to support a population of riffe-obligate species % RIFFLE: | % RUN: besed on gradient end drainage area. Max 10




Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Lat/ Long (Beg):

Lat / Long (Mid):

(
Lat / Long (End):
Lat/ Long (X-Loc):

Subjective Aesthetic
Rating Rating
(1-10) (1-10)

Gradient:

C1-Low [ -Moderate (3 -High

Dislance: Water Clarily: Waler Siage:

{~anopy- "o Open:

DDDDg
O0Oddsz

Is Stream Ephemeral (no pools, totally dry of only damp spots)?
Is there water upstream? How far:

s there water close downstream? How far:
Is Dry Channel mostly natural?

Major Suspected Sources of
impacts (Check All That Apply):

None []

Industrial [}

wwtP (O

Agriculture []

Livestock (]

Silviculture [

Construction (]

Urban Runoff (]

CS0s [

Suburban Impacts []

Mining (]

Channelization []

Riparian Removal []

Stream Drawing:

e —————

Landfills [
Natural O
Dams [
Other Flow Alteration [
Other.
/. —-
==

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest
quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.




—TE NI
VR DD S Qualitative Habitat Evaluation Index Field Sheet QHEI Score: | 9
RiverCode: _ 15 = ‘709 RM: D. 92 steam: _Stoneroller (reek
Site Code: (3 -9 Project Code: 2Lutot Location: DPst 1L -2
Date: lo —te—tq Scorer:  MAS Latitude: 42.25290 Longitude: - Q% , A%Uel,|
1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY
J J-BLDR/SLBS [10] /E 1 -GRAVEL [7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
O TI-Lg BOULD [10] - [O [ -saND {6} O -LIMESTONE[1] SILT: [ -SILT HEAVY [-2) Substrate
O [J-BOULDER[9) [J 1 -BEDROCK [9] J1 -TILLS 1) [J -SILT MODERATE [-1] CL
O JA1-COBBLE [8] v O O -DETRITUS [3] 3 -WETLANDS[0] 7 -SILTNORMAL [0] \
3 [J-HARDPAN [4] [ [ -ARTIFICIAL [0) [ -HARDPAN[0] ] -SILTFREE 1] Max 20
[ CJ-MUCK [2} O O-suT ] -SANDSTONE[0] EMBEDDED [ -EXTENSIVE[-2)
[ -RIP/RAP[0] NESS: [ -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: /ﬁ -4 or More [2] 3 -LACUSTRINE [0] /Z' -NORMAL [0}
(High Quality Only, Score 5 or >} 1 -3orlessi0] [ -SHALE[1] . [] -NONE[1]
[ -COALFINES [-2]
COMMENTS:
2.} INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
2 UNDERCUT BANKS [1] 3 PoOLS>70cm[2] ¢ OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] N
# OVERHANGING VEGETATION [1] O ROOTWADS (1] ©  AQUATIC MACROPHYTES [1] "MODERATE 25 - 75% [7] \
2 SHALLOWS (IN SLOW WATER) [1] 5 BOULDERS [1] ©  L0GS OR WOODY DEBRIS [1] [C] -SPARSE5- 25% [3] Max 20
O ROOTMATS [1} [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3] CHANNEL MORPHOLOGY: {Check ONLY one PER Category OR check 2 and AVERAGE)
SINUCSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
| -HIGH [4] (Z]"-EXCELLENT 1 [CJ.-NONE[6] /Zr -HIGH [3] CI-SNAGGING [ -IMPOUNDMENT Channg!
] -MODERATE [3] -GOOD [5] "RECOVERED [4] J"MODERATE [2] [J-RELOGATION O -ISLAND 5
J1ow(2 [J -FAIR[3] [J -RECOVERING 3] O-ow ] [J-CANOPY REMOVAL ] -LEVEED \b'
] -NONE [1] [3 -POOR[1] [J -RECENT ORNO [J-DREDGING ] -BANK SHAPING Max 20
RECOVERY [1] [T]-ONE SIDE CHANNEL MODIFICATIONS
I -IMPOUNDED {-1]
COMMENTS:
4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Locking Downstream ﬁ
RIPARIAN WIDTH FLOOD PLAIN QUALITY {PAST 100 Meter RIPARIAN) BANK EROSION
L R {PerBank) L R (Most Predominant Per Bank) LR L R (PerBank) Riparian
71 [ZVERY WIDE > 100m [5] [0 [J -FOREST, SWAMP [3] 1 O -CONSERVATION TILLAGE [1] AT T -NONE / LITTLE [3] 0
[J [J-WIDE > 50m {4] M -SHRUB CR OLD FIELD [2] T O -URBAN OR INDUSTRIAL [0] [J O -MODERATE([2) \
[ [1-MODERATE10-50m[3] [ [ -RESIDENTIAL, PARK, NEW FIELD [1] [ O -OPEN PASTURE, ROWCROP [0] [ [ -HEAVY/SEVERE[1] Max 10
1 [J-NARROW 5 - 10m [2} [ ] -FENCED PASTURE [1] J OJ -MINING / CONSTRUCTION {0]
] [1-VERY NARROW < 5m[1]
[J TJ-NONE [0] COMMENTS:
5.1 PQOL / GLIDE AND RIFFLE { RUN QUALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)
" (Check 1 ONLY! (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
(_E ~1m{g] 3 -POOL WIDTH> RIFFLE WIDTH [2] (] -EDDIES [1] [ -TORRENTIAL [-1] Current
[ -07m 4] )Zf -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1] [ -INTERSTITIAL [-1
O -04t00.7m[2) [ -POOL WIDTH < RIFFLE WIDTH [0] [ -MODERATE [1] ] -INTERMITTENT [-2] O\
[ -0.2to 04m[1] ] -IMPOUNDED [-1] T -sLow 1] [J -VERY FAST[1] Max 12
[J -<0.2m[POOL = 0} ] -NONE [-1}
COMMENTS:
" CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS {,
%’-'Best Areas > 10cm [2] B -MAX>50em [2) LA -STABLE (e.g., Cobble, Boulder) [2] [J-NONE[2) 0
7] -BestAreas 5- 10cm [1] [ -MAX <50cm[1] (] -MOD. STABLE {e.g., Large Gravel) [1] -LOW[1] Max 8
[ -Best Areas < 5cm [0 ] -UNSTABLE (Fine Gravel, Sand) [0] 1 MODERATE 0]
[ -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [-1] Gradient
] -NO RIFFLE / NO RUN [Metsic = 0]
COMMENTS:
6) GRADIENT ft/m): 19, ]‘Z DRAINAGE AREA (sqmiy: 4.1 weooL: [ | %GUDE:[ | \O
*Best areas must be lare enough fo suppérta population of riffle-obligate species % RIFFLE: I_ | % RUN: | fﬂﬁmﬂZﬁﬂuﬁf et Max 10




Is Sampling Reach Representative of the Stream? (Y/ N) if Not, Explain: Major Suspecied Sources of
Impacts (Check All That Apply):
Lat / Long (Beg): None [
; industriai (]
Lat / Long (Mid): wwrP O
Agriculture [
Lat/Long Amzav“ Livestock ]
Silviculture [
Lat/ Long (X-Loc): Construction [
Urban Runoff ]
CS0s O
Gear: Distance: Waler Clariy: Waler Slage: Tanopy- % open: Suburban Impacts [
b F First Mining (3
Sampling Pass m 150 CleoC Moima f leo Channelization ]
Subjective Aesthetic Riparian Removal A"
Rating Rating Yes/ No Landfills £
(1-10) {1-10) O [ Is Stream Ephemeral {no pools, totally dry of only damp spots)? Natural &
[ [ Isthere water upstream? How far: Dams 1
Gradient: [0 O Isthere water close downstream? How far: Qfher Flow Alteration [
Cl-low [ -Moderate [ -High [1 O s DryChannel mostly natural? Other: baradron,
Stream Drawing:
(
\ / N - e
\\/ / \ — \.\\\ 1 \/ﬂ/ o
Y /N\.J Q / I\
/ o

small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest
quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water.

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very

, large




O L B Midwiest o ) ) )
EVR DD poir Qualitative Habitat Evaluation Index Field Sheet QHEI Score: |37
RiverCode: A5 ~T7/O R 2.0 Stream: _ S wwrhan (owntry Club Teih
SiteCode: 1310 Project Code: _D@wJLJ} 7 Location: Pst N Delany 2J 7
Date: __{0-~10={¢ Scorer: __PMAS Latitwde: 42 boY 24 ' Longitude: ~SF. Yo le 1 A
1.1 SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY
[ [C]-BLDR/SLBS [10] 0 T -GRAVEL[7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
[ [C3-Lg BOULD [10] 0O )Z -SAND [6] [ -LIMESTONE[1}  SILT: Z‘ SILT HEAVY [-2] Substrate
[J £3-BOULDER9] {J'[J -BEDROCK [5] O -Ts [ -SILT MODERATE [-1]
[J [1-COBBLE [g] [ 7 -DETRITUS (3] /Zr -WETLANDS [0] [ -SILT NORMAL [0] U
[1-HARDPAN [4] [ O -ARTIFICIAL [0] [ -HARDPAN [0] [ -SILTFREE[1] Max 20
1 CI-MUCK 21 O -suT [J -SANDSTONE[0}  EMBEDDED -EXTENSIVE[-2]
] -RIP/RAP [0} NESS: [ -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: [ -dorMore (2] [ -LACUSTRINE [0] [ -NORMAL [0]
(High Quality Only, Score 5 or >) /QT‘ -30rLess [0] ] -SHALE] [ -NONE[1]
[} -COALFINES[-2]
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
{Structure) TYPE: Score All That Qccur check 2 and AVERAGE) Cover
/ UNDERCUT BANKS [1] POOLS > 70 cm [2] ] OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11]
[ OVERHANGING VEGETATION [1] 2- ROOTWADS [1] O AQUATIC MACROPHYTES ] /Z”-MODERATE 25-75%(7) \ ’P
£> SHALLOWS (IN SLOW WATER) [1] > BOULDERS[1] Z LOGS OR WOODY DEBRIS 1] -SPARSE 6 - 25% [3] Max 20
Z ROOTMATS [1] [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3.) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
[1-HIGH [4] [J-EXCELLENT [7] 3 -NONE [6] [C1-HIGH 3} [C]-SNAGGING [J -IMPOUNDMENT Channet
[] -MODERATE [3] [ -GOO0D [5] [0 -RECOVERED [4] [Z"MODERATE [2] [J-RELOCATION 1 -ISLAND /5
[ -LOW [ ] FAR[3] ] -RECOVERING [3] C1-LOWH] [C-CANOPY REMOVAL  [] -LEVEED
-NONE [1] /Zr -POOR[1] [] -RECENT ORNO [C1-DREDGING [C] -BANK SHAPING Max 20
RECOVERY [1] [_J-ONE SIDE CHANNEL MODIFICATIONS
P’-IMPOUNDED H]
COMMENTS:
4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank) LR L R (PerBank) Riparian
[ J-VERY WIDE > 100m [5] [ [0 -FOREST, SWAMP [3] {71 {3J -CONSERVATION TILLAGE {1] [J [0 -NONE/LITTLE [3]
[J [J-WIDE > 50m [4] O O -SHRUBOR OLD FIELD [2] [ [J -URBAN OR INDUSTRIAL [0] W] MODERATE [2] ‘S\
[ 7 -MODERATE 10 - 50m [3} z [ZT" -RESIDENTIAL, PARK, NEW FIELD [1} [ 3 -OPEN PASTURE, ROWCROP [0] [ [ -HEAVY/SEVERE[1} Max 10
[J [J-NARROW 5- 10m [2] [ [ -FENCED PASTURE [1) 1 [ -MINING / CONSTRUCTION [0]
JA [A-VERY NARROW < §m [1]
[T] [_1-NONE[0] COMMENTS:
5.) POOL / GLIDE AND RIFFLE / RUN QUALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)
Check 1 ONLY! (Check 1 or 2 & AVERAGE) (Check All That Apply) Poal /
#71m 6} ] -POOL WIDTH > RIFFLE WIDTH [2] O -EDDIES [1] 1 -TORRENTIAL [-1] Current
O -07m[4] [ -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1] L] ANTERSTITIAL [-1]
[ -04t007m[2 [ -POOL WIDTH < RIFFLE WIDTH [0] [J -MODERATE [1] [ -INTERMITTENT [-2) 'Lk
[ -02t004m[1] }'-IMPOUNDED [1] [ -stow 1] [ .VERY FAST [1] Max 12
[ -<0.2m [POOL =0} -NONE [-1]
COMMENTS: /Zﬂ . .
HECK ONE H AND E Riffte / Run
RIFF RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
1 -*Best Areas > 10cm [2] O -MAX>50cm[2] ] -STABLE {e.g., Cobble, Boulder) [2} ] -NONE [2} 0
] -BestAreas 5 - 10cm [1] [ -MAX<80cm{1] 1 -MOD. STABLE (e.g., Large Gravel) [1] O -tow Max 8
] -BestAreas < 5cm [0] ] -UNSTABLE (Fine Grave!, Sand) [0] 7 -MODERATE [0]
[ -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [-1] Gradient
-NO RIFFLE / NO RUN [Metric = 0]
COMMENTS:
6) GRADIENT (ft/mi;: 5,72, DRAINAGE AREA (sq.mi): 4.0 %pool: [ | %euDE | \O
—— — Graden! Score from Tabfe 2 of Users Manuel
*Best areas must be large enough to sugport a fation of riffle-obligate species % RIFFLE: | % RUN:| based on gradlent and drainage area

Max10




Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Lat/ Long (Beg):

Lat / Long (Mid):

(
Lat/Long (End):
Lat/ Long (X-Loc):

Gear: Distance: Waler Clarify: Waler Siage: Canopy- 7 open:
C/ r) First
Sampling Pass E 1So {leal Hratn o O
Subjective Aesthetic =
Rating Rating Yes/ No
(1-10) (1-10) 1 [0 Is Stream Ephemeral {no pools, totally dry of only damp spots)?
[0 O lsthere water upstream? How far:
Gradient; O O Isthere water close downstream? How far:
[0 O 'sDryChannel mostly natural?

O-low [ -Moderate [ -High

Major Suspected Sources of
Impacts (Check All That Apply):
None []
Industrial (J
wwTP O
Agriculture [J
Livestock [
Silviculture [
Construction [
Urban Runoff (J
CS0s [
Suburban Impacts [
Mining ]
Channelization [}
Riparian Removal [
Landfills (3
Natural (3
Dams O
Other Flow Alteration []
Other:

Stream Drawing:

Deloang SY

>

oK

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

§lm‘rle~{ De



A2
I“ﬁ ”.l?ﬁ%ﬁ: o Qualitative Habitat Evaluation Index Field Sheet QHEI Score: |u”.

RiverCode: _ 95 - 7/1 M/, 30 Stream: __ Stocum Conrners Creek

Site Code: _{3-11( Project Code: _DE.WAOG  Location: _ ot N, Mill "rgek R

Date: 76~ 13—19 Scorer: ~ MAS Latitude: Y2, 4444 2 Longitude: ~%sF, T028

1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY

] CJ-BLDRSLBS[10] 7} [Z1-GRAVEL[7] x X Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

3 [(J-Lg BOULD[10] __ [0 -sANDIg] 4 A 1 -LIMESTONE[1] SILT: [ -SILT HEAVY [-2] Substrate

[1 T1-BOULDER [9] ] (T3 -BEDROCK {5] JZI/-TIIJ.S W] ,Z/-SILT MODERATE [-1] .

O d-COBBLE 8] *~ ¥ [0 [3 -DETRITUS [3] [0 -WETLANDS [0] [ -SILT NORMAL [0] \\.0

[0 T]-HARDPAN [4] [ 3 -ARTIFICIAL [0] [1 -HARDPAN [0] 1 -SILT FREE[1] Max 20

[ CJ-MUCK[2] OO -sLT[? [] -SANDSTONE{0] EMBEDDED [ -EXTENSIVE[-2]

. [ -RIP/RAPI[0] NESS: /Z/-MODERATE [1]
NUMBER OF SUBSTRATE TYPES: /Q’-4 or More [2] [J -LACUSTRINE[0] [ -NORMAL [0]
{High Quality Only, Score 5 or >) [ -3orless[0} [ -SHALE 1] 7 -NONE[1]
] -COALFINES [-2)
COMMENTS: B
2] INSTREAM CQVER (Give each cover type a scare of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE} Cover
{  UNDERCUT BANKS 1] ’ O Pools>70em[2] & OXBOWS, BACKWATERS [1] ] -EXTENSIVE > 75% [11) "
© OVERHANGING VEGETATION [1] 2. ROOTWADS[1] 6 AQUATIC MACROPHYTES [1] /Z/-MODERATE 25- 75%[7) \
; SHALLOWS (IN SLOW WATER) {1] l BOULDERS [1] ﬁ LOGS OR WOODY DEBRIS [1] [ -SPARSE & - 25% [3] Max 20
ROOTMATS [1] s ] -NEARLY ABSENT < 5% [1]
COMMENTS:
3.] CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
)Z -HIGH [4] [J -EXCELLENT [7] [J -NONE [6] [ -HIGH [3] [1-SNAGGING [ -IMPOUNDMENT Channgl
[J -MODERATE [3] [Z7-GooD [5) [#T" -RECOVERED [4] Z’-‘MODERATE 2 [J-RELOCATION [ -ISLAND ‘& a
] Low O -FAR[3] JZ1 .RECOVERING [3] Odowp] - [J-CANOPY REMOVAL [ -LEVEED e
[1 -NONE[1] [ -POCR[1] [J -RECENT ORNO [CJ-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1) [_]-ONE SIDE CHANNEL MODIFICATIONS
1 -IMPOUNDED [-1]

COMMENTS:

4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) g River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) I BANK EROSION

L R (PerBank) L R (Most Predominant Per Bank) L R L R (PerBank) Ripariap

[ CJ-VERYWIDE>100m([5] [ [J -FOREST, SWAMP[3] {7 [J -CONSERVATION TILLAGE [1] [ -NONE/LITTLE (3] ,\6

[ []-WIDE > 50m [4] [J [ -SHRUBOROLD FIELD[2} . [ ] -URBAN OR INDUSTRIAL [0] ZT -MODERATE (2] ’b

[ [)-MODERATE10-50m[3] A1 |71 -RESIDENTIAL, PARK, NEW FIELD [1] )Z] ﬂ -OPEN PASTURE, ROWCROP (0] (1 [J -HEAVY/SEVERE [1] Max 10

T1-NARROW 5 - 10m [2] [J [ -FENCED PASTURE [1] [ CJ -MINING / CONSTRUCTION [0]
)Z’-VERY NARROW < 5m [4]

[J COJ-NONE[0] COMMENTS:

5. POOL/GLIDE AND RIFFLE / AL

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

{Check 1 ONLY!) (Check 1 or 2 & AVERAGE) {Check All That Apply) Pool /
O -1ms} [ -POOL WIDTH > RIFFLE WIDTH[2] [ -EDDIES [1] ] -TORRENTIAL [-1] Current
[ -07m[4] ﬂ -POOL WIDTH = RIFFLE WIDTH[1] I:I -FAST [1] 3 INTERSTITIAL [-1] 6

-04100.7m{2] [ -POOL WIDTH < RIFFLE WIDTH [0} SMODERATE [1] ] -INTERMITTENT [-2]
] -02t004m[1] [ -IMPOUNDED [-1] Z/ SLOW [1] 3 -VERY FAST [1] Max 12
7] -<0.2m[POOL =0} [ -NONE [-1}

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE IFFL DEDNESS 6
[ -*BestAreas > 10cm [2] [} -MAX>50cm [2) )Z -STABLE (e.g., Cobble, Boulder) [2] 1 -NONE 2] Q)

/ZI" -Best Areas 5 - 10cm [1] /Z‘ - MAX <50 cm (1] /Z] -MOD. STABLE (e.g., Large Gravel) [1] [ -ow1 Max 8

[ -BestAreas < 5cm [0] [ -UNSTABLE (Fine Gravel, Sand) [0] )Z' -MODERATE [0]
[ -NO RIFFLE but RUNS present [0] [ -EXTENSIVE S]] Gradient
] -NO RIFFLE / NO RUN [Metric = 0]

COMMENTS:

6) GRADIENT (t/mi: JO. (£ DRAINAGE AREA (sqmi): of 4 %pool: [ | %GUDE[ | %

E— Gradient Score from Table 2 of Users Manual
*Best areas must be large enough fo support a population of rifle-obligate species % RIFFLE: ] % RUN: | besedongradent and dranegearea  Max 10
,)f’}



Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain:

Lat/ Long (Beg):
Lat / Long (Mid): .
Lat/ Long (End):
Lat / Long (X-Loc):
L m Gear: Distance: Waler Clarily: Waler Slage: Canopy- % open:
First o
Sampling Pass F |So Twibe J H ‘an =6
Subjective Aesthetic —
Rating Rating Yes/ No
(1-10) (1-10) [0 O Is Stream Ephemeral (no pools, totally dry of only damp spots)?
] [ Isthere water upstream? How far:
Gradient: [O O Isthere water close downstream? How far:
[0 [ s DryChannel mostly naturai?

[J-Low [ -Moderate [J -High

Major Suspected Sources of
Impacts (Check All That Apply):
None ]
industrial [J
wwiP [
Agriculture []
Livestock O
Silviculture []
Construction []
Urban Runoff []
CS0s O
Suburban Impacts [
Mining [
Channelization [
Riparian Removal []
Landfills (3
Natural O
Dams O
Other Flow Alteration [
Other:

Stream Drawing:

3r .J f],e

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional paols.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in smatl amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large




F Vot deran 7
aE 4" ity o . . : 4?
EVA DA i Qualitative Habitat Evaluation Index Field Sheet QHEI Score: [

RiverCode: _75-7/(»  RM: 0.4 sweam: (T (Lroenleotl (CreeK

Site Code: 3 -]12 Project Code: ’Qg};im“ﬂ - Location: st U eppa0oad

Date: %-30- 19 Scorer: \L Latitude: 42,3 604 Longitude: ~ ¥ 7, 9O/ 9(.

1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Esfimate % percent

TYPE . POOL RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY

7 [CJ-BLDR/SLBS {10] O ﬁ -GRAVEL [7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

[0 O-Lg BOULD [10} ¢ [ -SAND [6] [ -LIMESTONE [1] SILT: ] -SILT HEAVY [-2] Substrate

3 [J-BOULDER [9] O [J -BEDROCK [5] 71 TS [1] JZ(-SILT MODERATE [-1] \\<

(3 [J-COBBLE[8] [ OJ -DETRITUS [3] [ -WETLANDS [0] [ -SILT NORMAL [0] \

7] [3-HARDPAN {4] [ O -ARTIFICIAL [0] [ -HARDPAN [0] ] -SILTFREE[1] Max 20

O CI-MUCK[2) OO -sur2 [J -SANDSTONE[0] EMBEDDED [ -EXTENSIVE [-2]

[ -RIP/RAP[0] NESS: %MODERATE 1]

NUMBER OF SUBSTRATE TYPES: )Zf -4 or More {2] {3 -LACUSTRINE [0] [J -NORMAL [0]

{High Quality Only, Score 5 or >) [0 -3orless[0] ] -SHALE[] [ -NONE[1]

[ -COALFINES [-2]

COMMENTS:

2.) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
, (Structure) - TYPE: Score All That Occur check 2 and AVERAGE) Cover

UNDERCUT BANKS [1] POOLS >70cm [2) OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11]
OVERHANGING VEGETATION [1] | ROOTWADS [1] AQUATIC MACROPHYTES [1] ,Z]/-MODERATE 25-75%[7] \D
SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] % __LOGS ORWOODY DEBRIS [1] [ -SPARSE 5- 25% [3] Max 20
ROOTMATS [1] [] -NEARLY ABSENT < 5% [1]
COMMENTS:
3.] CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMEN CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
7T HIGH [4] JA-EXCELLENT [7) JZ/—NONE 6] JT-HGH 3 [-SNAGGING [ -IMPOUNDMENT Channel
)ZI/-MODERATE 13 Pragele] ] -RECOVERED [4] )zﬁgDERATE 2 []-RELOCATION [ -ISLAND
O 1ow 1 -FAIR[3) [CJ -RECOVERING [3] 1 -Low {1] [C)-CANOPY REMOVAL [ -LEVEED \<B
[J -NONE [1] [ -POOR ] [J -RECENT ORNO [CJ-DREDGING [ -BANK SHAPING Max 20
RECQVERY [1] [TJ-ONE SIDE CHANNEL MODIFICATIONS
1 -IMPOUNDED [-1]

COMMENTS:

4.] RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) @ River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meler RIPARIAN) ' BANK EROSION

L R (PerBank) L R (Most Predominant Per Bank) L R L R {PerBank} Riparian

[ [J-VERY WIDE > 100m [5] [J 3 -FOREST, SWAMP[3] ] [ -CONSERVATION TILLAGE [1] 27T NONE/LITTLE[3] A

] []-WIDE > 50m [4] [ 1 -SHRUBOROLD FIELD [2] 1 [] -URBAN OR INDUSTRIAL [0] A A -MODERATE 2] \p-'b

bl [A-MODERATE 10-50m [3]  [A [ -RESIDENTIAL, PARK, NEW FIELD {1] [ ] -OPEN PASTURE, ROWCROP [0} [J [0 -HEAVY/SEVERE[1] Max 10

1 CANARROW 5 - 10m [2] 1 [J -FENCED PASTURE [1] ] 7 -MINING / CONSTRUCTION [0]

[J [J-VERY NARRQW < 5m [1]

[ CJ-NONE [0 COMMENTS:

5.1 POOL / GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
I -1mig} AT -POOL WIDTH > RIFFLE WIDTH [2] (] -EDDIES [1] [ -TORRENTIAL [-1] Current
[ -07m[4) [ -POOL WIDTH = RIFFLE WIDTH [1] [3 -FAST[1] -] -INTERSTITIAL [-1] Q{
] -041007m[2 ] -POOL WIDTH < RIFFLE WIDTH [0] ] -MODERATE[1] ] AINTERMITTENT [-2]

P -02004m 1] [J -IMPOUNDED [-1} JZ(SLOW ] [ -VERY FAST [1] Max 12
1 -<0.2m[POOL=0} [ -NONE [-1]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle /Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS ()
] -*Best Areas > 10cm [2] [ -MAX >50cm[2] [1 -STABLE (e.g., Cobble, Boutder) [2] ] -NONE [2) \:
1 -BestAreas 5 - 10cm [1] Z/MAX <50cm[1] [T -MOD. STABLE (e.g., Large Gravel) [1] L1 Lowp Max 8

71 -Best Areas < 5cm [0] m/-UNSTABLE (Fine Gravel, Sand) [0} m0DEMTE 0]
1 -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [1] Gradient
[T -NO RIFFLE / NO RUN [Metric = 0]
COMMENTS:
6) GRADIENT (t/mi): 20, 98 DRANAGE AREA (sqmiy: /. [ weool: [ | %woUDE[ ] \©
— Gradien! Score from Table 2 of Users Manual
*Best areas must be large enough to support a population of rifle-obligate species % RIFFLE: | % RUN: - based on gradient and dreinage area Max 10




Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspected Sources of
Impacts (Check All That Apply):
Lat/ Long (Beg): None ]
. Industrial {J
Lat / Long (Mid): wwrp [
Agriculture [
Lat/Long Amsav” Livestock []
Silviculture [J
Lat/ Long AX-_uoov” Construction ]
Urban Runoff [
CS0s
Gear: Distance: Water Clarity: Waler Stage: Canopy- % open: Suburban Impacts ]
First Mining (3
Sampling Pass Channelization ]
Subjective Aesthetic Riparian Removal []
Rating Rating Yes/ No Landfills (]
(1-10) (1-10) [J [ s Stream Ephemeral (no pools, totally dry of only damp spots)? Natural (1
[0 (O Isthere water upstream? How far: Dams OJ
Gradient: [0 O s there water close downsiream? How far: Other Flow Alteration [
[J-low [ -Moderate [ -High [OJ O 'sDry Channel mostly natural? Other.
Stream Drawing:
[ \D .4...
o © _ N
0y / [
O,
/ ] \.VA /

e
€|

0

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more commen of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large
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VR o Qualitative Habitat Evaluation Index Field Sheet QHEI Score: |

RiverCode: 15— 720 _ RM: D.od] sweam: [ Je<t Fork Delvidere Rd, Trih

Site Code: 13- 1Y Project Code:  DRuyL (@ Location: Dst L conard Df

Date: 10-%-19 Scorer: MW S Latitude: 2. 34 ¥ ¥ Longitude: =& 'F , TTLL

1.1 SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY

[ [7-BLDR/SLBS [10] 1 PT-GRAVEL M X A Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

O -LgBOULD[10] ] [ -SAND [6] K [ -LIMESTONE[1}  SILT: [ -SILTHEAVY [-2] Substrate

[ CJ-BOULDER([S] X X [ [1-BEDROCK (5] Z’ TILLS [1] [ -SILT MODERATE [-1]

/Z [J-COBBLE [g] X M [ [ -DETRITUS [3) [ -WETLANDS [0] -SILT NORMAL [0] \q)
[ [3-HARDPAN [4] [ [ -ARTIFICIAL [0] [0 -HARDPAN [0] ] -SILTFREE[1] Max 20
O [J-MUCK [2] O O-SILT [] -SANDSTONE[0] EMBEDDED [} -EXTENSIVE[-2]

[J -RIP/RAP[0] NESS: [ -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: /E" -4 or More [2] [0 -LACUSTRINE[0] (Z/-NORMAL [0]
{High Quality Only, Score 5 or >} O -30rless[0] O -SHALE[] 0 -NONE[1)
[ -COAL FINES [-2]
COMMENTS:
2. INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover

( UNDERCUT BANKS [1] POOLS >70¢cm [2] / OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] l\

(> OVERHANGING VEGETATION [1] {  ROOTWADS[1] O AQUATIC MACROPHYTES [1] -MODERATE 25 - 75% [7} \
3 SHALLOWS (IN SLOW WATER) [1] - BOULDERS 1] 2 LOGS OR WOODY DEBRIS {1] [] -SPARSE 5- 25% (3] Max 20
[ ROOTMATS [1] ] -NEARLY ABSENT < 5% [1]
COMMENTS: __ °
3) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
[ -HIGH [4] ] -EXCELLENT [7] [ -NONE [6] I -HIGH[3] [TJ-SNAGGING 3 -IMPOUNDMENT Channel
/ZT’-MODERATE 131 *GOOD [5] ] -RECOVERED [4] A MODERATE [2) [-RELOCATION [ -ISLAND
O -Low 2 [ -FAR[3] /ET -RECOVERING {3] O -Low] [J-CANOPY REMOVAL [ -LEVEED \,b
] -NONE [1] 3 -POOR[1] [ -RECENT ORNO [3-DREDGING 3 -BANK SHAPING Max 20
RECOVERY [1] [J-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [-1]

COMMENTS:

4} RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) # River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Mefer RIPARIAN) BANK EROSION

L R (PerBank) L R  (Most Predominant Per Bank) LR L R (PerBank} Riparian

] CI-VERYWIDE>100m[5] 2] [ FOREST, SWAMP|3] 3 ] -CONSERVATION TILLAGE [1] [ [J -NONE/LTTLE[3] {,)

7] 7T WIDE > 50m [4] [ [J -SHRUBOROLD FIELD [2] 3 [J -URBAN OR INDUSTRIAL [0] -MODERATE [2] [ v

] CI-MODERATE10-50m[3]  [A7T -RESIDENTIAL, PARK,NEWFIELD[1] [ ] -OPEN PASTURE, ROWCROP [0} [0 [J -HEAVY/SEVERE [1] Max 10

{1 TJ)-NARROW 5- 10m {2] [0 O -FENCED PASTURE [1] [ 1 -MINING / CONSTRUCTION [0]

[_1-VERY NARROW < 5m [1]

[ Z-NONE 0] COMMENTS:

5. POOL/GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

[Check 1 ONLY!) (Check 1 or 2 & AVERAGE) {Check All That Apply) Pool /
[ -1m{g) E(—POOL WIDTH > RIFFLE WIDTH [2] ] -EDDIES [1] ] -TORRENTIAL [-1] Current
] -0.7m[4] [ -POOL WIDTH = RIFFLE WIDTH [1] ] -FAST[1] [J -INTERSTITIAL [-1]}

,B‘ -04100.7m [2] [C] -POOL WIDTH < RIFFLE WIDTH [0] {J -MODERATE {1] [ -INTERMITTENT [-2] 6
[ -02t0 0.4m[1] [J -IMPOUNDED {-1] -SLOW 1] [ -VERY FAST [1] Max 12
[3J -<0.2m[POOL =0} [C] -NONE [1]

COMMENTS:

CHE HECK 2 AND ADVERA Riffle / Run

RIFFLE DE RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE | RUN EMBEDDEDNESS (7
] -*Best Areas> 10cm [2] [ -MAX>50em{2] -STABLE (e.g., Cobble, Boulder) [2] ] -NONE [2] Xo
Z’ -Best Areas 5 - 10cm [1) ,@ -MAX <50 cm [1] [Z"-MOD. STABLE (e.g., Large Gravel} [1] -LOW[1] Max 8
[ -Best Areas < 5cm [0] [ -UNSTABLE (Fine Grave!, Sand) [0] J -MODERATE [0]

[ -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [-1] Gradient
] -NORIFFLE / NO RUN [Metric = 0]
COMMENTS:
6) GRADIENT tt/mi: 3o, (oL DRAINAGE AREA (sqmi) #2.3 wpool [ 1 weuoe[___ | %
—— Gradien Score fram Table 2 of Users Manuat
“Best areas must be large enough to support a ion of riffle-obligale species % RIFFLE: | % RUN:| [ ‘based on gradient and drainage area Max 10




ls Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspected Sources of
Impacts (Check All That Apply):
Lat/ Long (Beg): None [J
. Industrial [
Lat / Long (Mid): . wwtp O
Agriculture []
Lat/Long Amzavn Livestock [
Silviculture ]
Lat / Long (X-Loc): Consiruction []
Urban Runoff
CSOs
m Gear: Distance: Water Clarity: Water Stage: Canopy- 7 open: Suburban Impacts (21
First Mining []
m Sampling Pass “ Iso Cleoc 7_4 ni~ \wnv Channelization 7|
Subjective Aesthetic E Riparian Removal [#”]
Rating Rating Yes/ No Landfills (3]
(1-10) (1-10) [0 OO s Stream Ephemeral (no pools, totally dry of only damp spots)? Natural (]
[ O Isthere water upstream? How far: Dams (]
Gradient: [1 [ Isthere water close downstream? How far: Other Flow Alteration [}
[CJ-low [ -Moderate [J -High [0 O 'sDryChannel mostly natural? Qther:
Stream Drawing:
f
3 |
- 4\ N ’ \(\
Id o .\) Y — - |
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Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.
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Qualitative Habitat Evaluation Index Field Sheet QHEI Score: [A*

RiverCode: 15— 70 Ru: I, 5 stream: __ Bulls Bgaole 2

Site Code:  15~15 Project Code: _ PP voLutR  Location: Dst  Almonc F4

Date: /0-6-(53 Scorer: MAS Latitude: 42.%250e 2 Longitude: ~ % 3.2 Fllo%

1.1 SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL RIFFLE POOL RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY

] CJ-BLDR/SLBS [10] [J -GRAVEL [7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

] T14gBOULD[10] 1 ] -SAND[6] [ -LIMESTONE[]  SILT: [ -SILT HEAVY [-2] Substrate

] C1-BOULDER[9] 0 3 -BEDROCK [5] )j -TILLS [1] [ -SILT MODERATE [1] c(,

| }Zj -COBBLE [8] [ I -DETRITUS [3] [ -WETLANDS [0] ,Z/ -SILT NORMAL [0] \

3 [J-HARDPAN [4] [ [ -ARTIFICIAL [0] O -HARDPAN [0] 1 -SILTFREE[1] Max 20

O CI-MUCK [2] O O-s [] -SANDSTONE[0] EMBEDDED [} -EXTENSIVE [-2]

] -RIP/RAPI] NESS: ] -MODERATE [-1]
NUMBER QOF SUBSTRATE TYPES: Z -4 or More [2] [0 -LACUSTRINE[0] -NORMAL 0]
(High Quality Only, Score 5 or >) [1 -3orless[0] [0 -SHALE[1) ] -NONE[1]
(1 -COAL FINES [-2)
COMMENTS:
2.} INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: {Check ONLY one or
(Structure} TYPE: Score All That Occur check 2 and AVERAGE) Cover
Z UNDERCUT BANKS [1] ©  pooLS>700m f2] {> OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] \\
{> OVERHANGING VEGETATION [1] 2 ROOTWADS [1] /- AQUATIC MACROPHYTES [1] -MODERATE 25 - 75% [7] \
3 SHALLOWS (IN SLOW WATER) [1] l BOULDERS [1] /  LOGS ORWOODY DEBRIS [1] ] -SPARSE 5 - 25% [3] Max 20
2 ROOTMATS {1] [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3.] CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
,Z"-HIGH [4] [ -EXCELLENT [7] [J -NONE [6] [C1-HIGH (3] [CJ-SNAGGING [J -IMPOUNDMENT Channel
] -MODERATE [3] _=-6ooD 5] ZT RECOVERED [4] A TODERATE [2 [J-RELOCATION [J -ISLAND /
CJ-Low 2 T -FAIR[3] (] -RECOVERING [3) O -LOW 1] [CJ-CANOPY REMOVAL  [J -LEVEED \r)
[J -NONE [1] [ -POOR[1] {J -RECENT OR NO [C]-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1] []-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [-1]

COMMENTS:

4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANK EROSION

L R (PerBank) L R (Most Predominant Per Bank) LR L R (PerBank} Riparian

(2 LAVERY WIDE > 100m [5] A2 -FOREST, SWAMP (3] ] O] -CONSERVATION TILLAGE [1] A2 NONE /LITTLE [3] 0

[] 0 -WIDE > 50m [4] O] [ -SHRUB OR OLD FIELD [2] (] ] -URBAN OR INDUSTRIAL [0] J [ -MODERATE[2] \

T C1-MODERATE 10- 50m [3] [ [0 -RESIDENTIAL, PARK, NEW FIELD [1] 1 [J -OPEN PASTURE, ROWCRORP [0] [J 3 -HEAVY/SEVERE (1] Max 10

] CI-NARROW 5- 10m [2] ] [J -FENCED PASTURE [1] ] 7 -MINING / CONSTRUCTION [0}

] C]-VERY NARROW < 5m [1]

] CJ-NONE[0) COMMENTS:

51 POOQL/GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLESY)

(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
3 1ms] -POOL WIDTH > RIFFLE WIDTH [2] [ -EDDIES [1] ] -TORRENTIAL [1] Current
1 -07m4] (] -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1] ] -INTERSTITIAL[-1]

-04t007m|2) [ -POOL WIDTH < RIFFLE WIDTH [0] JZ-MODERATE[1] [ -INTERMITTENT (-2) \9
] -0.2t004m[1] ] -IMPOUNDED [-1] AT sLow ] I -VERY FAST[1] Max 12
[ -<0.2m [POOL =0} [J -NONE [1]

COMMENTS:

ECK 0 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS [)
A Best Areas > 10em [2) ] -MAX>50cm[2) -STABLE (e.g., Cobble, Boulder) [2] [ -NONE[2) 4) .
[ -BestAreas 5-10cm [1] Z - MAX < 50 cm [1] Z’—MOD. STABLE {e.g., Large Gravel) [1] Z}LOW 1] Max 8
] -Best Areas < 5cm [0] [ -UNSTABLE (Fine Grave!, Sand) [0] ] -MODERATE [0]

] -NO RIFFLE but RUNS present [0] ] -EXTENSIVE [-1] Gradient
[TJ -NO RIFFLE / NO RUN [Metric = 0]

COMMENTS:

6) GRADIENT (ft/mi): 3o2.57 DRAINAGEAREA sqmi) _ /. 9 %pook [ | %GUDE[ ] b

*Best areas must be large enough to support a population of riffle-obligate species % RIFFLE: | % RUN: f::::;m:m u;ﬁ:a:':ﬁ:gund Max 10




Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspected Sources of
Impacts (Check All That Apply):
Lat/ Long (Beg): None []
: Industrial []
Lat / Long (Mid): wwiP O
Agriculture [
Lat/ Long (End): Livestock [
Silviculture [J
Lat/ Long (X-Loc): Construction [
Urban Runoff (]
CS0s [
Gear: Distance: Water Clarity: Water Slage: Canopy- "o open: Suburban Impacts ]
e 2 7> First Mining (1
Sampling Pass F /50 Uear Nocna l £ Channelization [
Subjective Aesthetic Riparian Removal [}
Rating Rating Yes/ No Landfills (]
(1-10) (1-10) [0 O Is Stream Ephemeral (no pools, totally dry of only damp spots)? Natural 71
O [0 Isthere water upstream? How far: Dams [
Gradient: ] [ Isthere water close downstream? How far: Other Flow Alteration [
CJ-low [ -Moderate [ -High [ OO s Dry Channel mostly natural? Other:
Stream Drawing:
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Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.




W OF W
m [= ] ey Qualitative Habitat Evaluatlon Index F|eId Sheet __QHEI Score: ¢ v

RiverCode: 95 -7/%  RM: o, 13 stream: Linromed Trin o Des Pla ims’y?.,rg("

Site Code: | 3-1"] Pro;ect Code: Location: b h.

pate: _R-30-19 % Latitude: 42, 29 %7? Longltude ~-87. 540 ’f‘é

1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE 'QRIGIN SUBSTRATE QUALITY

[ [3-BLDR/SLBS [10) | M -GRAVEL [7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
O [-Lg BOULD[10] ﬂ ] -SAND [6] 0 -UMESTONE[1]  SILT: [ -SILT HEAVY [-2] Substrate
J C1-BOULDER [9] O OJ -BEDROCK [5] A s [ -SILT MODERATE [-1] r))
[ T3-COBBLE [8] [J T -DETRITUS [3] [] -WETLANDS [0] 12( -SILT NORMAL [0) \
] [J-HARDPAN [4] [ [ -ARTIFICIAL [0] [ -HARDPAN[G] [ -SILT FREE (1] Max 20
] CJ-MUCK [2) O O-siTig [] -SANDSTONE[0] EMBEDDED [ -EXTENSIVE[-2)
[J -RIP/RAP[0] NESS: z -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES; O 4orMore[2] [ -LACUSTRINE [0 [J -NORMAL{0]
{High Quality Only, Score 5 or >} 2 3orless[] O -SHALE[-] ] -NONE{1]
[ -COALFINES [-2}
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of 0 o 3; see back for insiructions) AMOUNT: (Check ONLY one or
(Structure) TYPE:-Score All That Occur check 2 and AVERAGE) Cover
pZ, UNDERCUT BANKS [1] POOLS > 70 cm [2] OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11]
OVERHANGING VEGETATION [1] ROOTWADS [1] Z _AQUATIC MACROPHYTES [1] Z -MODERATE 25 - 75% [7] \ \
- 3 SHALLOWS (IN SLOW WAfER) ] BOULDERS {1} é LOGS OR WOQODY DEBRIS [1] [] -SPARSE 5 - 25% [3] Max 20
ROOTMATS [1] [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3.) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUQSITY - DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
] -HIGH [4] [J-EXCELLENT [7] ﬂ -NONE [6] 1 -HIGH [3} [J-SNAGGING [ -IMPOUNDMENT Channel
- MODERATE [3] [C1-GOOD[5] JA" -RECOVERED 4] )Zf "MODERATE {2] [J-RELOCATION ] -ISLAND
J-low2 FAR [3] ] -RECOVERING [3] J-ow) [-CANOPY REMOVAL ] -LEVEED \Ib
] -NONE[1] [1-POOR[1] [J -RECENT OR NO [_J-DREDGING [J -BANK SHAPING Max 20
RECOVERY [1] []-ONE SIDE CHANNEL MODIFICATIONS
3 -IMPOUNDED [-1]

COMMENTS:

4) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOOD PLAIN QUALITY {PAST 100 Meter RIPARIAN) BANK EROSION

L R /(fer Bank) L R (Most Predominant Per Bank) L R L R (PerBank) Riparian

JZ’B’VERY WIDE > 100m [5) M M -FOREST, SWAMP [3] [J ] -CONSERVATION TILLAGE [1} O[O -NONE/LITTLE [3]

(.} [:‘ -WIDE > 50m [4] J [0 -SHRUB QR OLD FIELD [2] [ [ -URBAN OR INDUSTRIAL [0] 7 [T -MODERATE [2] \D

[J [1-MODERATE 10 - 50m [3] [71 [ -RESIDENTIAL, PARK, NEW FIELD [1] [ [ -OPEN PASTURE, ROWCROP [0] [ O -HEAVY/SEVERE[1] Max 10

[ T3-NARROWSS - 10m [2] [ [ -FENCED PASTURE [1] 1 -MINING / CONSTRUCTION [0]

3 [Z1-VERY NARROW < 5m [1]

] [C]-NONE[0] COMMENTS:

5.] POOL / GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

{Check 1 ONLYY) (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool/
[ -1m(e) -POOL WIDTH > RIFFLE WIDTH [2] [J -EDDIES [1] ] -TORRENTIAL [-1] Current
3 -07m[4} 1 -POOL WIDTH = RIFFLE WIDTH [1] 3 -FAST[1] ] -INTERSTITIAL [-1] A

-041t007m[2] [J -POOL WIDTH < RIFFLE WIDTH [0} [J -MODERATE [1] 3 -INTERMITTENT [-2)
[ -02t004m[1] J -IMPOUNDED [-1] -SLOW 1] [ -VERY FAST 1] Max 12
[ -<0.2m[POOL=0} A NONE 1]

COMMENTS:

HECK ON HECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE ! RUN EMBEDDEDNESS
[J -*BestAreas > 10cm [2) [ -MAX>50¢cm[2] ] -STABLE (e.g., Cabble, Boulder) [2] 1 -NONE[2] \
[] -BestAreas 5- 10cm [1] er - MAX < 50 cm [1] 1 -MOD. STABLE (e.g., Large Gravel) [1] [ ow( Max 8

z -Best Areas < Sem [0] ﬂ’-UNSTABLE (Fine Gravel, Sand) [0] ,Zr -MODERATE [0]
[ -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [1] Gradient
] -NO RIFFLE / NO RUN [Metric = 0]

COMMENTS:

6) GRADIENT (t/miy: 2o, 83 DRANAGEAREA sqmiy 0.9 wpoow [ | w%eLoe[ ] \0

*Best areas must be large encugh to support a population of riffie-obligate spesies _ %RIFFLE: : % RUN:| - S:T;;ﬁ:z;ﬁ:;ﬁ:: e Max 10




Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Lat/ Long (Beg):

Dislance: Waler Clarity: Waler Stage: Canopy- "o open:

Lat / Long (Mid):
Lat/ Long (End):
Lat/Long (X-Loc):
Gear:
First
Sampling Pass
Subjective Aesthetic
Rating Rating Yes/ No
(1-10) (1-10) a g
O ad
Gradient: ad
0o

O-ow [J -Moderate [ -High

Is Stream Ephemeral (no pools, totally dry of only damp spots)?
Is there water upstream? How far:

Is there water close downstream? How far:
Is Dry Channel mostly natural?

Major Suspected Sources of
Impacts (Check All That Apply):
None [
Industrial []
WWTP [
Agriculture [J
Livestock []
Silvieulture [
Construction []
Urban Runoff []
CSOs [
Suburban Impacts [
Mining [
Channelization [J
Riparian Removal []
Landfills (]
Natural (J
Dams I
Other Flow Alteration [J
Other:

Stream Drawing:

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large




EVREDE e Qualitative Habitat Evaluation Index Field Sheet QHEI Score:
RiverCode: _“5- (5]  RM: de S steom: /-, Il ([ rpe i
Site Code: r4 -1 Project Code: ©O@ uAJS7 _ Location: 1L — 7.1
Date: (8-t~ LD Scorer  mAS Latitude: (7. Z115 T Longitude: — = % .9(,4273
1. SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE - POOL RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY
[ [C]-BLDR/SLBS [10] (] /IZ’-GRAVEL M Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
[3 C1-Lg BOULD [10] [J O3 -sAND [6] [ -LIMESTONE[1] SILT: [ -SILTHEAVY [-2] Substrate
[ [J-BOULDER[9] [ 1 -BEDROCK [5] =7 -Tus [1] [ -SILT MODERATE [-1] \q,
[J-COBBLE 8] _ O O -DETRITUS [3] [ -WETLANDS [0] /ﬂ' -SILT NORMAL [0]
[ CJ-HARDPAN [4] ' [ 3 -ARTIFICIAL [Q) [ -HARDPAN[O] ] -SILTFREE[1] Max 20
O CJ-MUCK[2) ST [1 -SANDSTONE[0] EMBEDDED [] -EXTENSIVE[-2]
[J -RIP/RAP[Q] NESS: 1 -MODERATE[-1]
NUMBER OF SUBSTRATE TYPES: -4 or More [2] [ -LACUSTRINE[0] /D/-NORMAL [0
(High Quality Only, Score 5 or >) [ -3orless[0] O -SHALE[1] [J -NONE[1]
O -COALFINES [-2]
COMMENTS:
2) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
/  UNDERCUT BANKS [1] 2 PoOLS>70cm[2) £ OXBOWS, BACKWATERS[1] [ -EXTENSIVE > 75% [11];
¢7  OVERHANGING VEGETATION (] 2. ROOTWADS [1] & AQUATIC MACROPHYTES [1] -MODERATE 25 - 75% [7] \\9
2 SHALLOWS (IN SLOW WATER) [1] 2. BOULDERS [1] 7/ 1.0GS ORWOODY DEBRIS Ul [] -SPARSE 5-25% [3] Max 20
z ROOTMATS [1] [J -NEARLY ABSENT < 5% [1]
COMMENTS:
3) CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
/Z -HIGH [4] O -EXCELLENT [7] I:I -NONE [6] O -HIGH [3] [C)-SNAGGING [ -IMPOUNDMENT Channel
[} -MODERATE [3] /Zr'-eoon 0] T -RECOVERED 4] _AMODERATE[2) [J-RELOCATION [J -ISLAND v A
oWz [ -FAR{3 ] -RECOVERING [3] OJ-Low1] [J-CANOPY REMOVAL [ -LEVEED \
] -NONE [1] [ -POOR1] [J -RECENT ORNO [J-DREDGING [1 -BANK SHAPING Max 20
RECOVERY [1] [J-ONE SIDE CHANNEL MCDIFICATIONS
] -IMPOUNDED [-1]
COMMENTS:
4.} RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream @
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 1 IPARIAN ) ' BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank} LR ) L R (PerBank) Riparian
[ [3-VERY WIDE > 100m [5] [ [0 -FOREST, SWAMP [3] [ O -CONSERVATION TILLAGE [1] [ [ -NONE/LITTLE [3] (,)
] ] -WIDE > 50m [4) 1 ] -SHRUBOR OLD FIELD 2] ] I -URBAN OR INDUSTRIAL [0] A7 -MODERATE 2] iy
1 [ZAMODERATE 10 - 50m [3] /ZI JA -RESIDENTIAL, PARK, NEW FIELD [1] [J ] -OPEN PASTURE, ROWCROP [0] [ -HEAVY/SEVERE [1] Max 10
T [ZT-NARROW § - 10m [2] [ O -FENCED PASTURE [1] [ 3 -MINING / CONSTRUCTION [0]
[J [ -VERY NARROW < 5m [1]
[ 3-NONE[0] COMMENTS:
5. POOL/GLIDE AND RIFFLE / RUN QUALITY
MAX, DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLESY)
{Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
O -1mis] JA -POOL WIDTH > RIFFLE WIDTH [} O -EDDIES [1] [ -TORRENTIAL [-1] Current
-0.7m[4) ] -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST] [ -INTERSTITIAL [-1)
[J -04t00.7m[2] 3 -POOL WIDTH < RIFFLE WIDTH [0] J=~-MODERATE [1] ] -INTERMITTENT [-2] C()
O -02to04m[1] [ -IMPOUNDED [-1] ,Z’ -SLOW[1] ] -VERY FAST M1 Max 12
[ -<0.2m[POOL =0} 1 -NONE ]
COMMENTS:
HECK R CHECK 2 AND ADVERAGE Riffle /Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE N EMBEDDEDNESS 6
AZ7 *Best Areas > 10cm [2) (] -mMAX>50em([2) " -STABLE (e.g, Cobble, Boulder) [2] ] -NONE [2] 6 '
] -Best Areas 5 - 10cm [1} /Z/ MAX <50 cm [1] E7-MOD. STABLE {e.g., Large Gravel) 13 -LOW [1] Max 8
[ -BestAreas < 5cm [0] [ -UNSTABLE (Fine Gravel, Sand) [0] ° [ -MODERATE [0
[ -NORIFFLE but RUNS present [0] [ -EXTENSIVE [-1] Gradient
(3 -NORIFFLE/NO RUN [Metric = 0]
COMMENTS: O
6) GRADIENT (t/mi): (0. &la _DRAINAGE AREA (sqmiy: [T weoo [ | %GUDE[ | \
— Gradlent Score from Teble 2 of Users Manual
*Best areas must be large enough fo support a jon of rifle-obligate species % RIFFLE: [ | % RUN: | ‘hasad on gradlent and dreinage area Max 10




Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain; Major Suspected Sources of

Impacts (Check All That Apply):
Lat / Long (Beg): None [
! Industrial (]
Lat/ Long (Mid): wwtP O
Agriculture [J
Lat/ Long (End): Livestock [
Silviculture [
Lat / Long (X-Loc): Construction []
Urban Runoff [7]
CSCs 1
Gear: Distance: Water Clartty: Waier Stage: Canopy- 7o open: Suburban Impacts 7]
-+ -+ First Mining ]
Sampling Pass E 1SO Cleens norea' - Hiah €9d : Channelization [
Subjective Aesthetic - o Riparian Removal [
Rating Rating Yes/ No Landfills (J
(1-10) (1-10) O O s Stream Ephemeral {no pools, totally dry of only damp spots)? Natural [J
[0 [ Isthere water upstream? How far: Dams [J
Gradient: [0 O Isthere water close downstream? How far: - Other Flow Alteration ]

OJlow [ -Moderate 1 -High O O s Dry Channel mostly natural? Other:

Stream Drawing:

IL-2l

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.




9 el el ,’!7
VAR Qualitative Habitat Evaluation Index Field Sheet QHEI Score: |9
River Code: f5‘05,7 —RM: /O Stream: ‘3]41 t/_;FCE-E -
Site Code: 4}~ &2 Project Code: 'l Location: (& Poutse | i &
pate: __ K-2%-19 Scorer: V Latiude: 47, 7076 & Longitude:: — 87, 7o &6 7
1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY
1 ] -BLDR/SLBS [10] [} Q/-GRAVEL M Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
O CagBOUDMO] _ [ -sAND [6] o 3 -LIMESTONE[1]  SILT: 3 -SILTHEAVY[-2] Substrate
] [J-BOULDER[9] [1 1 -BEDROCK [5] ,B/ -TILLS[1] [ -SILT MODERATE [1] 5)
1 C]-COBBLE [8) O3 [J -DETRITUS [3] 1 -WETLANDS [0} -SILT NORMAL [0] \’\"
] [T1-HARDPAN [4 [ O -ARTIFICIAL [0) [ -HARDPAN [0} 1 -SILTFREE[1] Max 20
1 C1-MUCK 2] O O -siTR [J -SANDSTONE[0]  EMBEDDED 27 -EXTENSIVE [-2]
[3 -RIP/RAP[0] NESS: 2T -MODERATE [-1)
NUMBER OF SUBSTRATE TYPES: [ -dorMore[2) [ -LACUSTRINE[0] [J -NORMAL [0]
{High Quality Only, Score 5 or >) T BorLess[0] O -SHALEH] ] -NONE[1]
[ -COALFINES [-2]
COMMENTS:
2.] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
UNDERCUT BANKS [1] POOLS > 70 cm [2] OXBOWS, BACKWATERS [1] [ -EXTENSIVE > 75% [11] >
[ OVERHANGING VEGETATION [1] ROOTWADS [1] £2_  AQUATIC MACROPHYTES [1] ﬂ -MODERATE 25 - 75% [7] \\
I SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] z LOGS OR WOODY DEBRIS [1] [ -SPARSES- 25% [3] Max 20
ROOTMATS [1] [ -NEARLY ABSENT < 5% [1]
COMMENTS:
3] CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS { OTHER
[C1-HIGH [4] [J -EXCELLENT [7] £ NONE 6] 7T -HIGH [3] [J-SNAGGING [ -IMPOUNDMENT Channel
7 -MODERATE [3] JZ1-GooD 5] 7T -RECOVERED 0] ZT-MODERATE [2) [J-RELOCATION [ -ISLAND \&
A ow(2 71 -FAR[3] ] -RECOVERING [3] O-Low[] [-CANOPY REMOVAL  [J -LEVEED \
] -NONE [1] 1 -POOR[1] [ -RECENT ORNO [CJ-DREDGING [ -BANK SHAPING Max 20
RECOVERY {1} [C1-ONE SIDE CHANNEL MODIFICATIONS
] -IMPOUNDED [-1]
COMMENTS:
4.] RIPARIAN ZONE AND BANK EROSION {check ONE box PER bank or check 2 and AVERAGE per bank) ___J_’@River Right Locking Downstream s
RIPARIAN WIDTH D PLAIN QUALITY (PAST 100 Meter RIPARIAN) ' BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank) LR L R (PerBank) Riparign
] CJ-VERYWIDE>100m[5]  [J [J -FOREST, SWAMP[3] [0 [ -CONSERVATION TILLAGE [1] )zr "7{ -NONE/LITTLE[3) ,\'\'o
] C3-WIDE > 50m [4] {1 [ -SHRUBOROLDFIELD [2]- 1" -URBAN OR INDUSTRIAL [0] jZTZ”—MODERATE [ N
[J CJ-MODERATE10-50m[3] [ lZf -RESIDENTIAL, PARK, NEW FIELD [1] [ ] -OPEN PASTURE, ROWCROP [0] [ [ -HEAVY/SEVERE[1] Max 10
[/ [J-NARROW 5 - 10m 2] [J [ -FENCED PASTURE [1] [ CJ -MINING / CONSTRUCTION [0}
[7] [AVERY NARROW < 5m 1]
[ [C]-NONE[0) COMMENTS:
5.] POOL / GLIDE AND RIFFLE / RUN QUALITY
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)
{Check 1 ONLYY (Check 1 or 2 & AVERAGE) {Check All That Apply) Pool /
] -1m1g) [0 -POOL WIDTH > RIFFLE WIDTH [2] [] -EDDIES [1] 3 -TORRENTIAL [-1] Current
[ -07m4] 71 -POOL WIDTH = RIFFLE WIDTH [1] [J -FAST[1] 1 -INTERSTITIAL [-1]
-04100.7m (2 [ -POOLWIDTH< RIFFLE WIDTH [0] ﬂ -MODERATE [1] [ -INTERMITTENT [-2] b
] -0.2t004m[1] 3 -IMPOUNDED 1] 21 -SLOW [1] ] -VERY FAST [1) Max 12
] -<0.2m [POOL =0} {1 -NONE {-1]
COMMENTS:
CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS v,)
1 *Best Areas > 10cm [2] [J -MAX>50cm 2] ] -STABLE (e.g., Cobble, Boulder) [2] 7 -NONE [2) N
Z’ -Best Areas 5 - 10cm [1] Q’ MAX < 50 cm [1] ] -MOD. STABLE (e.g., Large Gravel) [1] /ZT -LOW[1] Max 8
[] -Best Areas < 5¢m [0] ,Z -UNSTABLE (Fine Gravel, Sand) [0] " MODERATE [0}
[T -NO RIFFLE but RUNS present [0] [ -EXTENSIVE [-1] Gradient
I -NO RIFFLE /NO RUN [Metric = 0] !
COMMENTS: \>{
6) GRADIENT (it/mi): 5. o DRANAGEAREA sqmi): €. ﬂ wpooL: [ | %GLDE[ | b
*Best areas must be large enough to supiport a population of riffie-obligate species % RIFFLE: | | % RUN: | fﬂﬂmwﬁ:&ﬁf el Max 10




Is Sampling Reach Representative of the Stream? (Y/ N)

If Not, Explain:

Lat/ Long (Beg):

Lat/Long

(Mi
Lat/ Long (End):
(X-Loc):

Lat/Long

Gear:
First
Sampling Pass

Disfance: Waler Clarity: Waler clage: Canopy- "o open:

Subjective Aesthetic

ooOo0s

Rating Rating
(1-10) (1-10)

Gradient:
O-low [ -Moderate [ -High

UoD0 g

ls Stream Ephemeral (no pools, totally dry of only damp spots)?
Is there water upstream? How far:

s there water close downstream? How far:

is Dry Channe! mostly natural?

Major Suspected Sources of
Impacts {Check All That Apply):
None OO
Industrial [
WWTP O3
Agricutture [
Livestock [
Silviculture [
Construction [
Urban Runoff (]
CS0s O
Suburban Impacts []
Mining O
Channelization [
Riparian Removal ]
Landfills (]
Natural O
Dams [J
Other Flow Alteration (O
Other:

Stream Drawing:

,¢ |
N

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large




L R I B et o ' . _ W?
VRO Dot Qualitative Habitat Evaluation Index Field Sheet QHEI Score: [
RiverCode: _35-7/7  Rm: lelp sream: __(oull Creel  ( oest Brance
Site Code: [j-,% Profect Code: !%E\\lﬂﬂ Location: W, Cowniruside Drive.
pate: _%-29- | Scorer: Latitude: 82 . 310017~ Longitude: - 87, 9906 5
1.] SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

. TYPE POOL  RIFFLE POOL  RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY
[ CJ-BLDR/SLBS [10] I O m/-GRAVEL Y| __L ALCheck ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
[ [J-Lg BOULD [10] [ [CJ -SAND [6] v (v [ -LIMESTONE [1] SILT: 1 -SILT HEAVY [-2] Substrate
[0 [J-BOULDER [9] .~ " [ [ -BEDROCK 5] 2 s [ -SILT MODERATE [-1] !7
2 OcoBLE[g] v O] (3 -DETRITUS [3] [ -WETLANDS [0} JZ -SILT NORMAL 0] \or
] [C1-HARDPAN [4] [ [ -ARTIFICIAL [0] {1 -HARDPAN[0] ] -SILT FREE{1] Max 20
[ [J-MUCK[2) O O-siT{ [ -SANDSTONE[0] EMBEDDED [#1 -EXTENSIVE (2]
[ -RIP/RAP[0) .NESS: [A -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: Z -4 or More [2] J -LACUSTRINE[0] [J -NORMAL [0]
(High Quality Only, Score 5 ar >) [ -3orless|0] [J -SHALE [-1) ] -NONE[1]
] -COALFINES[-2]
COMMENTS:
2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY ane or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
UNDERCUT BANKS [1] { PoOLS>70em 2] OXBOWS, BACKWATERS [1} [ -EXTENSIVE > 75% [11] ,,)
OVERHANGING VEGETATION [1] ROOTWADS [1] /  AQUATIC MACROPHYTES M1 Z -MODERATE 25 - 75% [7] \
SHALLOWS (INSLOWWATER)[] _ 3 BOULDERS [1] / _ LOGS OR WOODY DEBRIS [1] [7] -SPARSE5 - 25%[3] Max 20
/ ROOTMATS [1] [] -NEARLY ABSENT < 5% [1]
COMMENTS:
3] CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
N ITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
" HIGH [4] []-EXCELLENT [7] ] -NONE [6] ZHenp [C1-SNAGGING 1 -IMPOUNDMENT Channel
1 -MODERATE [3) A-GOOD [5) JZT RECOVERED 4] []-MODERATE [2] [J-RELOCATION [ -ISLAND
1 -Low 2 [1-FAIR[3) [J -RECOVERING [3] O-Low it [C1-CANOPY REMOVAL O -LEVEED \\"0
] -NONE[1] [ -POOR[1] [J -RECENT ORNO [J-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1] [_]-ONE SIDE CHANNEL MODIFICATIONS
7 -IMPOUNDED [-1]
COMMENTS:
4.} RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN} ‘ BANK EROSION

L R {(PerBank) L R (Most Predominant Per Bank) LR L R {PerBank) Riparian
[ [J-VERYWIDE>100m[5)  [] [ -FOREST, SWAMP [3] [ [ -CONSERVATION TILLAGE [1] 7 NONE/LITTLE[3] ,\;7
[ CJ-WIDE > 50m [4] [dJ O -SHRUBOROLD FIELD [2] [ O -URBAN OR INDUSTRIAL [0] 171 -MODERATE([Z] Y
[ J-MODERATE 10 - 50m [3] Z ﬁ -RESIDENTIAL, PARK, NEW FIELD [1] [ [J -OPEN PASTURE, ROWCROQP [0] [ 3 -HEAVY/SEVERE [1] Max 10
71 C3I-NARROW 5- 10m 2] ] [ -FENCED PASTURE [1] ) CJ -MINING / CONSTRUCTION {0]

[Z [1-VERY NARROW < 5m [1]

O Q(-NONE 0] COMMENTS:

5) POOL / GLIDE AND RIFFLE / RUN QUALITY

MAX_DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

(Check 1 ONLYY) (Check 1 or 2 & AVERAGE) {Check All That Apply) Pool /

1 -1mp8) JA -POOL WIDTH > RIFFLE WIDTH 2] [ -EDDIES [1} [ -TORRENTIAL [-1} Current

-0.7m [4] [ -POOL WIDTH = RIFFLE WIDTH [1] [T -FAST[1] (] -INTERSTITIAL [-1] q

] -04100.7m[2] [ -POOL WIDTH < RIFFLE WIDTH [0] Z-MODERATE M1 ] -INTERMITTENT [-2]

[ -0.2t004m[1] [ -IMPOUNDED [] 7 -SLOW[Y) ] -VERY FAST [1) Max 12

[ -<0.2m [POOL = 0} {J -NONE[-1]

COMMENTS:
CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
] -*Best Areas > 10cm [2} [ - MAX > 50 em [2] Zf -STABLE (e.g., Cobble, Boulder) [2] [J -NONE[2] l\)
-Best Areas 5 - 10cm [1] )Z - MAX < 50 cm [1] ] -MOD. STABLE (e.g., Large Gravel) [1] CI-Low ) Max 8

[ -BestAreas < 5cm [0] ] -UNSTABLE (Fine Gravel, Sand) [0] ] -MODERATE [0]

[1 -NO RIFFLE but RUNS present [a ﬂ -EXTENSIVE [-1] Gradient

1 -NO RIFFLE / NO RUN [Metric = 0]

COMMENTS;

6.) GRADIENT (ft/ mi): g,@S DRAINAGE AREA (sa.mi): s | %eool: [ | %GUDE[ | é\

*Best areas must be large enough to support a poputation of riffle-obligate species % RIFFLE: I | % RUN:| i bG::i;;ﬂﬂs;:::ﬂvm m;.:rl:i:n;?:e?umd Max 10
,)f)*



Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspected Sources of
Impacts (Check All That Apply):

Lat/ Long (Beg): None [J
Industrial ]

Lat/ Long (Mid): wwrp O
Agriculture [}

(
Lat/Long Am:&.. Livestock [
Silviculture []
(

Lat/ Long (X-Loc): Construction []
Urban Runoff [

CS0s O

Gear: Distance: Waler Clarity: aler Slage: Canopy- "o open: Suburban Impacts [
Mining [
Channelization []
Riparian Removal [

First
Sampling Pass

Subjective Aesthetic
Rating Rating Yes/ No Landfills (]
(1-10) (1-10) [0 [0 Is Stream Ephemeral {no pools, totally dry of only damp spots)? Natural O
[1 [0 Isthere water upstream? How far: Dams [J
Gradient: [J 3 Isthere water close downstream? How far: Other Flow Alteration [
[ [ 'sDryChannel mostly natural? Other:

O-Low [ -Moderate [ -High

Stream Drawing:

. & Qdo_u. m \\._. . N\ ! N o 5

Instructions for scoring the alternate cover metric: Each cover Qu.m should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.




/

L A IR B et ,‘Vr
Mﬂh oot Qualitative Habitat Evaluation Index Field Sheet QHE! Score: 15V
RiverCode: 95 -'7/9  rm: 2. 54 sweam: ), Dranch Bull Creek
Site Code: /4 - 4 Project Code: DRWWI G- Location: _boehindl Worisl Bioproducts (Acrass Lield )

Date: %-29-1 Scorer: VoL Latitude: </, 30297 ‘Longitude: ~ &7, 979/¢.

1.] SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL RIFFLE ~ SUBSTRATE ORIGIN SUBSTRATE QUALITY

O [J-BLDR/SLBS [10] [ -GRAVEL [7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

[ [C1-Lg BOULD [10] O ¢-SAND[6] [0 -UMESTONE[1]  SILT: [0 -SILTHEAVY [-9] Substrate

[ CJ-BOULDER 9] [ [ -BEDROCK {5) )Zr TILLS [1] JZ1 SILT MODERATE [-1] \

[0 C31-COBBLE [g] [ OJ -DETRITUS 3] [0 -WETLANDS [0] (2] -SILT NORMAL [0 \

[ [J-HARDPAN [4] [ O -ARTIFICIAL [0} [J -HARDPAN [0] [ -SILTFREE[1] Max 20

[J OJ-MUCK[2] O O -8ILT[g [C] -SANDSTONE[0] EMBEDDED JZ' -EXTENSIVE [-2]

[ -RIP/RAPI[(] NESS: ] -MODERATE [1]
NUMBER OF SUBSTRATE TYPES: [ -4 orMore [2] [ -LACUSTRINE [0] ] -NORMAL [0]
(High Quality Only, Score 5 or >} /W -3or Less [0] O -SHALE[1] ] -NONE[1]
[0 -COALFINES[-2]
COMMENTS:
2. INSTREAM COVER (Give each cover type a score of 0 o 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
/ UNDERCUT BANKS dl POOLS > 70 cm [2] OXBOWS, BACKWATERS 1] [J -EXTENSIVE > 75% [11]
/_OVERHANGING VEGETATION [1] ROOTWADS [1] AQUATIC MACROPHYTES [1] )Z -MODERATE 25 - 75% [7] \/)/
SHALLOWS (IN SLOW WATER) {1] / BOULDERS[1) \ 5 LOGS OR WOODY DEBRIS {1] [] -SPARSE 5- 25% [3] Max 20

o2—ROOTMATS [1] ] -NEARLY ABSENT < 5% [1]

COMMENTS:

3.) CHANNEL MORPHOLOGY: {Check ONLY one PER Category OR check 2 and AVERAGE)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
3, HIGH [4] [C1-EXCELLENT [7] {3 -NONE [6] ZTHGH ] [J-SNAGGING 3 -IMPOUNDMENT Channel
-MODERATE [3] [ -GOOD (5] Jj -RECOVERED {4] JZ -MODERATE [2] [CJ-RELOCATION [J -ISLAND
LOW[2 [ -FAIR[3] ] -RECOVERING [3] O-ow) [CI-CANOPY REMOVAL [ -LEVEED \b
] -NONE[1] y{-POOR 0] ] -RECENT OR NO [_J-DREDGING ] -BANK SHAPING Max 20
RECOVERY [1] []-ONE SIDE CHANNEL MODIFICATIONS
] -IMPOUNDED [-1]

COMMENTS:

4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN ) ' BANK EROSION

L R (PerBank) L R {(Most Predominant Per Bank) L R L R (PerBank) Riparian

["]-VERY WIDE > 100m [5] [3 ] -FOREST, SWAMP {3] [ O -CONSERVATION TILLAGE [1] [0 -NONE/LITTLE 3] (\6
[1-WIDE > 50m [4] 1 -SHRUBOR OLD FIELD [2] Z' [ -URBAN CR INDUSTRIAL [0] Q’ -MODERATE [2] ‘{) .
[]-MODERATE 10 - 50m [3] O ﬁ -RESIDENTIAL, PARK, NEW FIELD [1] [J [J -OPEN PASTURE, ROWCROP [0] O O -HEAVY/SEVERE[1] Max 10

[ M-NARROW 5-10m[2) [1 O -FENCED PASTURE [1] [ 7 -MINING / CONSTRUCTION [0] :

] [CJ-VERY NARROW < 5m [1]

J [CI-NONE[0] COMMENTS:

5. POOL/GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLESY)

(Check 1 ONLY!) (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool /
1 -1m(g] [ -POOL WIDTH> RIFFLE WIDTH[2) [ -EDDIES [1] ] -TORRENTIAL 1] Current
[ -0.7m[4] g/-POOL WIDTH= RIFFLE WIDTH 1] ~ [ -FAST[1] ] -NTERSTITIAL [-1]

-0.410 0.7m [2] -POOL WIDTH < RIFFLE WIDTH [0] [ -MODERATE [1] [ -INTERMITTENT [-2] 6

CJ -02to 0.4m (1] [J -IMPOUNDED [-1] -SLOW 1] ] -VERY FAST [1] Max 12

[ -<0.2m [POOL = 0} {3 -NONE [1] ’
COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle /Run

RIFFLE DEPTH RUN DEPTH ' RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS Q
[ -*Best Areas > 10cm [2] [J -MAX>50cm[2] [ -STABLE (e.g., Cobble, Boulder) [2] 1 -NONE [2}

] -Best Areas 5 - 10cm [1] )zf - MAX < 50 ¢m [1] [ -MOD. STABLE (e.g., Large Gravel) [1] 1 Low 1] Max 8

1 -Best Areas < 5cm [0] -UNSTABLE (Fine Gravel, Sand) {0] 3 -MODERATE [0)

[J -NO RIFFLE but RUNS present [0} ,zr -EXTENSIVE [-1] Gradient

-NO RIFFLE / NO RUN [Metric = 0}
COMMENTS: .
6) GRADIENT (it /mi): lj; d  DranaGE AREA (sami): 5, [ %pooL: [ | %GUDE:[ | A
—_— f————— Graddent Scors from Table 2 of Users Memual
*Bast areas must be large enough to support a population of riffle-obligate species % RIFFLE: | | % RUN: | | basad on gradient and drainage area Max 10




Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspected Sourcas of
impacts (Check All That Apply):
Lat/Long (Beg): None []
Industrial (]
Lat/ Long (Mid): wwtP O
Lat/ Long (End):
Lat / Long (X-Loc):

Agriculture O
Livestock [
Silviculture [
Construction []
Urban Runoff [J
CSOs [
Gear: Distance: Waler Clariy: Waler Stage: Canopy- Yo Open: Suburban Impacts [

First Mining []
Sampling Pass Channelization [
Subjective Aesthetic Riparian Removal []
Rating Rating Yes/ No Landfills [J
(1-10) (1-10) [ [ s Stream Ephemeral (no pools, totally dry of only damp spots)? Natural (1
ls there water upstream? How far: Dams O
Is there water close downstream? How far: Other Flow Alteration []
Is Dry Channel mostly natural? Cther:

Gradient:
O -low [ -Moderate [J -High

aod
ooo

Stream Drawing:

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very
small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water, large

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.




. . . . v
Mﬂ '32‘3;:22“" Qualitative Habitat Evaluation Index Field Sheet QHE! Score: |4

RiverCode: $5-05/ RM: 7 Stream: Full Cree -

SiteCode: _ 11-3 " ProjectCode: DPus]  Location: € 3% Mary b Tt lalce Collec@

Date: _t0-{%-1% Scorer: M Latituge: U2, ZFT3Y{/ Longitude: =TT .00 00

1.) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE . POOL RIFFLE RATE ORIGIN SUBSTRATE QUALITY

[ J-BLDR/SLBS [10} O [Z-GRAVEL M ~_Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

[ [J-Lg BOULD[10] 1 1 -SAND [6] [0 -UMESTONE[]]  SILT: ] -SILTHEAVY [-2] Substrate

1 [J-BOULDER[9) [0 [J -BEDROCK [5] /L./T ILLS [1] [ -SILT MODERATE [-1] \k

[1 C]-COBBLE[8] O [J -DETRITUS (3] O -wETLANDS[0] -SILT NORMAL [0]

[ [C1-HARDPAN [4] ] [ -ARTIFICIAL [0] [ -HARDPAN [0] [ -SWLTFREE[1] Max 20

[ MUK [2) O CJ-81LT[Y) [C] -SANDSTONE[0] EMBEDDED [ -EXTENSIVE [-2]

R ] -RIP/RAP[0] NESS: [] -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: [ -dorMore[2] ] -LACUSTRINE [0] /IZ’ -NORMAL [0]
(High Quality Only, Score 5 or >) /ZT -3orless[0] [ -SHALE[1) [ -NONE[1]
[0 -COALFINES [-2]
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of O to 3; see back for instructions) AMOUNT: (Check ONLY one or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
O UNDERCUT BANKS [1] O PoOLS>70cm 2] O  OXBOWS, BACKWATERS [1] 1 -EXTENSIVE > 75% [11]
© OVERHANGING VEGETATION [1] {  ROOTWADS[1] (> AQUATIC MACROPHYTES [1] /z/MODERATE 25-75%[7] \\
3 SHALLOWS (INSLOWWATER)[1] O BOULDERS[1] 2 LOGS ORWOODY DEBRIS [1] -SPARSE 5 - 25% [3] Max 20
/__ ROOTMATS[1] [j -NEARLY ABSENT < 5% [1]
COMMENTS:
3] CHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMEN CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
-HIGH [4] [ -EXCELLENT [7] ] -NONE [6] [1-HIGH [3] [J-SNAGGING O -IMPOUNDMENT Channet
,Z’-MODERATE [3] [ -GOOD [5) [T -RECOVERED [4] /Z -MODERATE [2] [CJ-RELOCATION [ -ISLAND 6
O -Low [ ,Z’-FAIR [3 /Z' -RECOVERING [3] O-Low [J-CANOPY REMOVAL [ -LEVEED \\.
[J -NONE [1] [ -POOR[1] [J -RECENT OR NO [CI-DREDGING [1 -BANK SHAPING Max 20
RECOVERY [1] {_]-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [-1]

COMMENTS:

4.) RIPARIAN ZONE AND BANK EROSION (checkAONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Mster RIPARIAN) BANK EROSION

L R (PerBank) (Most Predominant Per Bank) L R L R (PerBank} Riparian

[ CJ-VERYWIDE>100m[5] 7§ 71 -FOREST, SWAMP [3] ] [ -CONSERVATION TILLAGE [1] O % -NONE /UTTLE [3] ,\6

[ZT-WIDE > 50m 4] [0 [ -SHRUBOROLD FIELD (2] 7 [ -URBAN OR INDUSTRIAL [0] #] ¢ -MODERATE (2] A\,

[ ]1-MODERATE 10- 50m {3] [ [ -RESIDENTIAL, PARK, NEW FIELD [1] ] [ -OPEN PASTURE, ROWCROP [0] [J O -HEAVY/SEVERE [1] Max 10

71 C1-NARROW 5- 10m [2] ] [J -FENCED PASTURE [1] [ [ -MINING / CONSTRUCTION [0]

O CJ-VERY NARROW < 5m [1]

[ [I-NONE [0} COMMENTS:

5] POOL/GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH MORPHOLOGY CURRENT VELOCITY (POOLS & RIFFLES!)

{Check 1 ONLY] (Check 1 or 2 & AVERAGE) {Check All That Apply) Pool /
O -1me] [J -POOL WIDTH > RIFFLE WIDTH [2] (] -EDDIES [1] [ -TORRENTIAL [-1] Current
3 -07m[4) 2T -POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1] 1 -INTERSTITIAL [-1] A

JAT-04t007m(2) ] -POOL WIDTH < RIFFLE WIDTH [0] (] -MODERATE [1] T -INTERMITTENT [-2)
[ -02t004m[1] [ -IMPOUNDED [-1] ZT-slow(1) 1 .VERY FAST [1] Max 12
[] -<0.2m [POOL = 0} [ -NONE[1]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
0 -*Best Areas > 10cm [2] [J -MAX>50cm [2] [] -STABLE {e.g., Cobble, Boulder) [2] [ -NONE[2) \

-Best Areas 5 - 10cm [1) /z( - MAX <50 ¢m [1] [ -MOD. STABLE (e.q., Large Gravel) [1] O ow) Max 8
[C] -Best Areas < 5cm [0] /lzr -UNSTABLE (Fine Gravel, Sand) [0] ] -MODERATE [0]
[CJ -NO RIFFLE but RUNS present [0] )Z' -EXTENSIVE [-1] Gradient

] -NO RIFFLE / NO RUN [Metric = 0]
COMMENTS:

wpoo: [ |

6) GRADIENT (t/mi: 3.9 S DRANAGEAREA (sqmi): | o3
*Best areas must be lame enough to suppori a population of riffle-obligate species

%oupe |

%RFFLE: [ | % RUN: |

Gradient Score from Tabla 2 of Users Manual
| based on gradient and drainage ares.

<

Max 10




Is Sampling Reach Representative of the Stream? (Y/ N) If Not, Explain: Major Suspected Sourcas of
Impacts (Check Ali That Apply):
Lat/ Long (Beg): None [
Industrial (]
Lat/Long (M wwiP O
Agriculture ]
Lat/ Long (End): Livestock [J
Silviculture [J
Lat/ Long (X-Loc): Construction [J
Urban Runoff []
CS0s O
. Gear: Distance: Water Clarity: Waler Stage: Canopy- 7 open: Suburban Impacts []
First - Mining [
Ab C Sampling Pass - l6© D.cw.,« t‘.n,,\/ w0 og::m__i_om O
Subjective Aesthetic v Riparian Removal []
Rating Rating Yes/ No Landfills (J
(1-10) (1-10) O O s Stream Ephemeral {no pools, totally dry of only damp spots)? Natural (]
1 [3 Isthere water upstream? How far: Dams (O
Gradient: O O Isthere water close downstream? How far: Other Flow Alteration [
ClLow [ -Moderate [ -High 0 O s Dry Channel mostly natural? Other:
Stream Drawing:
~ 3
R
o .
~,._ ~ __q - ﬁ _HM - \
{ I / N
; o . /2N
s .m.\. / YR
\ ,/.u\ ] == q.. & ] > /f.,
'\ & \ / \ ;
b I |

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water,

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, weli-defined, functional pools.

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very

small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

large




oo, P

MD i’&?&&":"“ Qualitative Habitat Evaluation Index Field Sheet QHEI Score: |5
RiverCode: 9 5-05]  ri: 5495 steam: Ao ! Creef -

Site Cods: ) 4= (2‘ ProjectCode: ) BW VY 1 jocation: & Moo elnut Xina-

Date: R-29-/ Scorer: | Latide: M ARENS Longhide: - €. 02155

1.] SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent

TYPE POOL  RIFFLE POOL RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY

J [J-BLDR/SLBS [10] | IE/RAVEI_. gyl Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)

O CJ-Lg BOULD [10} [ J -SAND[6] E/—LIMESTONE M1 SILT: 3 -SILTHEAVY [-2 Substrate

[J [1-BOULDER 9 [ [ -BEDROCK [5] -TILLS [1] [J -SILT MODERATE [-1]

[1-COBBLE [8] J O -DETRITUS [3] ] -WETLANDS [0} IE/-SILT NORMAL [0] \(b

[ [J-HARDPAN [4] 1 [ -ARTIFICIAL [0] ] -HARDPAN [0] ] -SILT FREE [1} Max 20

[J OJ-MUCK [2) [ 1 -8ILT(2) ] -SANDSTONE[0}] EMBEDDED (] -EXTENSIVE[-2]

_ O -RIP/RAP [0} NESS: [ -MODERATE[1]
NUMBER OF SUBSTRATE TYPES: F_V(-4 or More [2) [J -LACUSTRINE[Q] -NORMAL [0]
{High Quality Only, Score 5 or ) 3 -3orLess[0] [ -SHALE[1} [ -NONE[1]
] -COALFINES [-2)
COMMENTS:
2.1 INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) UNT: (Check ONLY one or
(Structure) TYPE: Score All That Oceur eck 2 and AVERAGE) Cover
UNDERCUT BANKS [1] POOLS > 70 cm [2] OXBOWS, BACKWATERS [1] -EXTENSIVE > 75% [11} /P
.3 OVERHANGING VEGETATION [1] ROOTWADS [1] AQUATIC MACROPHYTES [1] -MODERATE 25 - 75% [7] \
SHALLOWS (IN SLOW WATER) [1] [ BOULDERS [1] 2 LOGS OR WOODY DEBRIS [1] ] -SPARSE 5 - 25% [3] Max 20
ROOTMATS [1] ] -NEARLY ABSENT < 5% [1]
COMMENTS:
3.) CHANNEL MORPHOLOGY: (Check ONLY cne PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANuELIZATION STABII;! MODIFICATIONS / OTHER
[ -HIGH [4] [J-EXCELLENT [7] @ .NONE [6] -HIGH [3] [CJ-SNAGGING [ -IMPOUNDMENT Channel
-MODERATE {3] [ -GO0D [5] ] -RECOVERED [4] [CJ-MODERATE [2] [CI-RELOCATION [ -ISLAND
[ -Low 2] O -FAIR[3] [J -RECOVERING [3] [ -Low 1] [J-CANOPY REMOVAL  [] -LEVEED \,b
] -NONE[1] IZ/-IEJSOR 11 [ -RECENT ORNO [J-DREDGING B/-:iNK SHAPING Max 20
RECOVERY [1] [C]-ONE SIDE CHANNEL MODIFICATIONS
[ -IMPOUNDED [-1]

COMMENTS:

4. RIPARIAN ZONE AND BANK EROSION {check ONE box PER bank or check 2 and AVERAGE per bank) ﬁ River Right Looking Downstream ﬁ

RIPARIAN WIDTH ELOOD PLAIN GUALITY [PAST 100 Meter RIPARIAN) BANK EROSION

L R (PerBank) L R {Most Predominant Per Bank) L R {Per Bank) Riparian
[ [1-VERY WIDE > 100m [5] [ O] -FOREST, SWAMP [3] {3 J -CONSERVATION TILLAGE [1] m’ NONE / LITTLE [3] 6
O -WIDE > 50m [4] (| -SHRUB OR CLD FIELD [2] {3 J -URBAN OR INDUSTRIAL [0] Q/ MODERATE [2] ko U

[A"MODERATE 10- 50m [3] [¥f -RESIDENTIAL, PARK, NEW FIELD[f] [ [J -OPEN PASTURE, ROWCROP (0] [1 1 -HEAVY /SEVERE[1] Max 10

[ CJ-NARROW 5- 10m [2] ] (] -FENCED PASTURE [1] 1 [ -MINING / CONSTRUCTION [0]

[ [Z1-VERY NARROW < 5m [1]

] [31-NONE[0] ‘ COMMENTS:

5.) POOL / GLIDE AND RIFFLE / RUN QUALITY

MAX. DEPTH - MORPHOLOGY CURRENT VELOCITY ({POOLS & RIFFLES!)

(Check 1 ONLY!} (Check 1 or 2 & AVERAGE) (Check All That Apply) Pool/
[ -1m(e) -POOL WIDTH > RIFFLE WIDTH [2] [ -EDDIES [1) [ -TORRENTIAL [-1] Current
l:] -0.7m [4] [ZI/POOL WIDTH = RIFFLE WIDTH [1] [ -FAST[1] [ -INTERSTITIAL [-1]

;04100.7m[2) ] -POOL WIDTH < RIFFLE WIDTH [0] [ -MODERATE [1] [ -INTERMITTENT [-2] /}’
IQ/O 2t00.4m 1] [ -IMPOUNDED [-1] -SLOW[1] O VERY FAST[1] Max 12
[ -<0.2m[POOL =0} [¥/-NONE ]

COMMENTS:

CHECK ONE OR CHECK 2 AND ADVERAGE Riffle / Run

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS Q
[ -*BestAreas > 10cm [2] [ -MAX>50em[2) [ -STABLE {e.g., Cobble, Boulder) [2] ] -NONE[2]
[T1 -BestAreas 5- 10cm [1] [ - MAX<50cm[1] 7 -MOD. STABLE (e.g., Large Gravel) [1] CI-Low( Max 8
] -BestAreas < 5cm [0) [ -UNSTABLE (Fine Gravel, Sand) [0} ] -MODERATE [0]
Eylo RIFFLE but RUNS present [0] [ -EXTENSIVE [-1] Gradient

-NO RIFFLE / NO RUN [Metric = 0]
COMMENTS: )
6) GRADIENT (ft/mi): 3.05 DRAINAGE AREA (sq.mi.): ,Q’;l; wpooL [ | %GUDE[ | \0
I _ Gradient Scare from Table 2 of Users Mantial
*Best areas must be large enough fo support a population of riffie-obligale species % RIFFLE: % RUN: [ based on gradient and drainage aree Max 10




Is Sampling Reach Representative of the mﬁamsiﬁx N) If Not, Explain: //. Ve Ay 2 H_ Major Suspected Sources of
2 Q Impacts (Check All That Apply):
Lat / Long (Beg): pools Nene ]
i : Industrial ]
Lat / Long (Mid): wwTP (1
Agriculture [
Lat/Long Am:&“ Livestock [
Silviculture (3
Lat / Long (X-Loc): Construction [7]
Urban Runoff @\
CS0s [
Gear: Disfance; Waler Clariy: Waler Stage: Canopy- 7 open: Suburban Impacts [
First - Mining []
Sampling Pass _‘\? J 150 A GDQA [ ovD o N Channelization ]
Subjective Aesthetic = Riparian Removal []
Rating - Rating Yes/ No Landfills [
(1-10) (1-10) [} @\ Is Stream Ephemeral {no pools, totally dry of only damp spots)? Natural OJ
B2 [ Isthere water upstream? How far: /5 m , Dams [
Gradient: % Is there water close downstream? How far: g v Other Flow Alteration [
CJtow [ -Moderate [ -High [ s Dry Channel mostly natural? Other:

Stream Drawing:

[ | L -

diameter logs that are stable, well developed rootwads in deep / fast water, or deep, well-defined, functional pools.

quality; 3 = cover type of highest quality in moderate of greater amounts. Examples of highest quality include, very large boulders in deep or fast water,

Instructions for scoring the alternate cover metric: Each cover type should receive a score of between 0 and 3, where: 0 = Cover type absent; 1 = cover type in very

small amounts or if more common of marginal quality; 2 = cover type present in moderate amounts, but not of highest quality or in small amounts of highest

large

e
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APPENDIX D

D-1: FIT Factors for Deriving Primary, Secondary, and Tertiary Causes of Impairment
D-2: Northeast Illinois IPS Nutrient Ranking Index
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Appendix D-1: Development of FIT Factors for Deriving Primary, Secondary, and Tertiary
Causes of Impairment

The NE IL IPS thresholds were developed for the primary nutrient and nutrient-related
parameters based on grab sample data. The thresholds were based on relationships between
that data and stressor-specific sensitive fish species and macroinvertebrate taxa. The
relationship between the sensitive species/taxa with the fIBI and mIBI supported benchmarking
these thresholds to the General Use criteria and an “Excellent” level of biological performance.

The FIT weighting score influences the categories of narrative condition (i.e., very poor, poor, or
fair) each cause of impairment is placed. Each stressor is ranked from 0.1 (excellent) to 10 (very
poor) based on the respective relationships with the number of stressor-sensitive fish species
Appendix Table D-1. FIT or macroinvertebrate taxa as the response variable with a
particular stressor. Where the association is very strong
(i.e., FIT value < 0.1) it means there were few outliers and a

weighting scores based on FIT

coefficients.
FIT (< 0.10) X 1; stronger power of prediction. The weighting factor is 1 and
FIT (> 0.10 — <0.3) X 0.8 stressors that scored as very poor are still considered to be
FIT (> 0.30 — < 1.0) X 0.6 predictive of very poor biological assemblages Appendix
FIT (> 1.00 — < 3.0) X 0.5 Table D-1). As the FIT value increases (i.e., >0.1 to 0.3) it
FIT (> 3.00 — < 10.0) X 0.2 signals increased variability (more outliers are observed).
FIT (> 10 0) X 0.1 The weighting factor declines to 0.8 and a stressor value of

9 (very poor) would be down weighted to a score of 7.2
(poor) because the stress:response relationship had more outliers. While the ability to
distinguish poor vs. very poor assemblages is reduced, it still reflects a severe impairment. A FIT
value of >0.3-1 indicates a weaker causative relationship and has lower weighting factor (X 0.6).
This would change a stressor score of 9 (very poor) to a score of 5.4 (fair). Parameters with FIT
vales of >3 were not used to identify causes of impairment. A summary of FIT values for 69
variables is in Appendix Table D-2.

Stressor relationships can become stronger as more data is added to the IPS databases hence
the need for continued monitoring. Some parameters that have weak FIT scores are because of
a lack of data along a complete stressor gradient. For example, there are fewer data points at
excellent biological sites for parameters such as sediment PAHs and sediment metals. This
weakens the FIT values for the excellent narrative range thus in these situations only a good
narrative threshold is derived. There are other important variables (e.g., benthic chlorophyll a)
where the current datasets are insufficient to develop a ranking thus highlighting the need to
build up the dataset.

The severity of effect of some stressors (e.g., FIT Scores <0.1) could possibly mask the effects of
other stressors. As more data is collected and as some of the more prevalent stressors are
abated, the influence of masked stressors may become more evident. As such, the FIT values
and scores could change in future iterations of the IPS. More data will also improve the
accuracy of assigning species and taxa as sensitive or tolerant to a particular stressor.
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Appendix Table D-2. FIT values based on the deviation between ambient stressor rank vs.
predicted stressor rank based on fish species or macroinvertebrate taxa for streams in the
NE IL IPS study area. The algorithm for FIT calculation is summarized in the text. The cell
shading is related to FIT weighting coefficients: [J 1.0; J 0.8; J 0.6; J 0.5; [ 0.2.

FIT

Stressor FIT Value Stressor Value
Impervious Land Use (500m) 0.01 Copper (Wat.) 1.75
QHEI Embeddedness Score 0.03 Lead (Wat.) 2.11
Urban Land Uses (WS) 0.03 Zinc (Sed.) 2.22
QHEI Overall Score 0.04 Benzo(g,h,i)perylene 2.32
QHEI Substrate Score 0.04 Indeno(1,2,3-cd)pyrene (Sed.) 2.41
QHEI Good Attributes 0.04 Copper (Sed.) 2.42
Total Phosphorus 0.04 Benzo(b)fluoranthene (Sed.) 2.51
Impervious Land Use (30m) 0.04 Turbidity 2.61
Impervious Land Use (30m Clipped) 0.04 Nickel (Sed.) 2.67
Conductivity 0.05 Manganese (Wat.) 2.74
QHEI Channel Score 0.07 Benzo(a)pyrene (Sed.) 2.85
QHEI Silt Cover Score 0.07 Pyrene (Sed.) 2.85
Developed Land Use (WS) 0.07 Voluble Suspended Solids 2.81
Minimum Dissolved Oxygen 0.10 Lead (Sed.) 3.01
Total Dissolved Solids 0.10 Nickel (Wat.) 3.26
Impervious Land Use (WS) 0.10 Benzo(a)anthracene (Sed.) 3.48
Hydro-QHEI Depth Score 0.11 Chrysene (Sed.) 3.51
QHEI Poor Habitat Attributes 0.12 Fluoranthene (Sed.) 3.91
Hydro-QHEI Overall Score 0.13 Strontium (Sed.) 4.44
Zinc (Wat.) 0.13 Dibenz(a,h)anthracene (Sed.) 4.57
Hydro-QHEI Current Score 0.14 Agricultural Land Use (WS) 4.82
TKN 0.14 Anthracene (Sed.) 5.10
QHEI Pool Score 0.15 Phenanthrene (Sed.) 5.10
Heavy Urban Land Use (WS) 0.17 Arsenic (Sed.) 6.21
Chloride 0.17 Chromium (Sed.) 6.29
QHEI Cover Score 0.17 Sulfate 6.49
BOD (5-Day) 0.21 Manganese (Sed.) 7.08
QHEI Riffle Score 0.27 Silver (Sed.) 7.11
Total Ammonia 0.28 Aluminum (Sed.) 8.26
Nitrate 0.29 Barium (Sed.) 8.88
Sodium 0.29 Arsenic (Wat.) 9.19
QHEI Gradient Score 0.31 Potassium (Wat.) 10.13
Total Suspended Solids 0.32 Cadmium (Sed.) 11.0
Maximum Dissolved Oxygen 0.94
Cadmium (Wat.) 0.93
Arsenic (Sed.) 1.26
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Appendix D-2: Northeast lllinois IPS Nutrient Ranking Index

With the emphasis on nutrients in NE lllinois a Nutrient Ranking Index (NRI) was developed by
summing the ranking of each of the individual primary nutrient or nutrient-related parameters
with each weighted based on the FIT coefficient (Appendix Table E-2). The equation is as
follows:

Nutrient Rank Index = (TPR*1) + (Min. DOR*1) + (TKNR*0.8) + (BODsR*0.8) + (NITRR*0.8) +
(Max. DOR*0.6)

Where; TPR = Total Phosphorus Rank
Min. DOR = Minimum Dissolved Oxygen Rank
TKNR = Total Kjeldahl Nitrogen Rank
BODR = Biochemical Oxygen Demand (5-day) Rank
NITRR = Nitrate Rank
Max. DOR = Maximum Dissolved Oxygen Rank

Appendix Figure D-1 illustrates the correlation between the Nutrient Rank Index (NRI) and the
fIBI (top, left), mIBI (top, right), the number of lllinois intolerant fish species (bottom, left) and
the number of lllinois intolerant macroinvertebrate taxa (bottom, right). In these graphs points
were coded to the strongest stressor rank for all categories of stressors (excluding land use
parameters) and where the most limiting stressor rank was greater than a score of four (i.e.,
General Use benchmark). Boxes in the upper right corner reflect Nutrient Rank Index ranges
where biological performance is clearly limited. In these plots fish appear a bit more limited
than macroinvertebrates. We expect the relationship between the NRI and biological response
variables to improve other indicators such as continuous dissolved oxygen-based maximum
daily D.O. swings and algal indicators (benthic chlorophyll). Even so there is a strong enough
relationship to make this indicator a useful marker for stressor identification efforts
eutrophication in a study area. NRI values of >25 are always associated with degraded fish
assemblages and often associated with degraded macroinvertebrate indices (Appendix Figure
D-1).

Where a biological assemblage is of excellent quality NRI values are nearly always less than 15.
The Power Bl dashboard for nutrients will provide this data for all sites where it is available and
will also provide individual parameter (e.g., TP, TKN, min D.0.) rankings for nutrients and other
parameter categories as well. Such data can be matched to recent local data on continuous
D.0., and benthic and sestonic chlorophyll where it exists. Sites with high NRI values and high
D.O. swings from continuous data can be examined along with biological data responses to see
if patterns of response are similar. The Power Bl will also have NRI values, among other data,
summarized at both the reach and Huc12 scale to determine whether nutrient signatures are
rare or prevalent nearby and across the watershed. The goal for developing the NRI is to have a
screening value that can then be matched to more site specific data to conduct a stressor
identification analysis.
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Appendix Figure D-1. Correlation between the Nutrient Rank Index and the fIBI (top, left),
MIBI (top, right), the number of Illinois intolerant fish species (bottom, left) and the
number of lllinois intolerant macroinvertebrate taxa (bottom, right). In these graphs
points are coded by the strongest stressor rank for all categories of stressors (excluding
land use) and where the most limiting stressor rank was greater than a score of four (i.e.,
General Use benchmark).



