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Targeted Watershed Assessment Study Summary )

The primary purpose of this study was to assess the overall conditions 8frthmawa River and the Sinsinawa River
subwatershed as a whole and potentially identify areas of management tosimjimouth bass and other noigame
species thrive in this agulture-dominated watershed. Historically the Sinsinawa River was knowwvery a
productive smallmouth bass fishery with good habitat that has been subject to periodic fish kills. A secondary /
purpose was to determine if other streams in the watershed sarve as nursery streams for smallmouth bass an
provide an important roleri maintaining healthgmallmouthbasspopulations. In addition, this study provides
data to examine total phosphorus data and determine if stre@mthis watershed exceed wateuality standard
criteria.

The following are keyutcomesfrom this study:

Streams in the watershed were monitml to understand theirstatus
Condition of streams were assessed

Presence and sources of impairments were identified.
Monitoring priorties for watershed were identified.

Management recommendations were developed.

Watersare subject of watershed planning.

= =4 =8 -8 -8 -9

About the Watershed

The Sinsinawa River watershed (HUC 12 = 070600050203) lies in extreme southeastern Grant County (Fiigireaigrshed extends into Jo
Daviess County, IL. The Sinsinawa River itseflislanile-long seepage and spring fed stream beginning 2 miles east of Louisburg in the
township of Hazel Green. The river flows south approximately 10 miles into Iimdianother 10 miles toward the southwest where it joins
the Mississippi River abb8 miles west of Galena, IL.

Biological Communities and Water Quality

Historically, the Sinsinawa River has had a good smallmouth bass fishery and in general hasagiomdignbass habitat. The smallmouth

bass fishery, however, has periodically beéfected by fish kills that can be attributed to manure spills and runoff events that lead to low

dissolved oxygen levels (WDNR, 2001). Water quality and habitat best emeagpractices (BMPs) were installed at some locations on the
riveraspartofthd £ Sy I wAGSNI t NA2NRGEé 2 GSNEKSR t Ne2SOiG Ay Gdodinaedby nQa 2
landscape.As with other streams in the watershed, weatguality improvements due to the BMP installations has been less than sucahssful

to the relative lack of participation by landowners, the scattered nature of implementation, and the masking of result®biralled non

point pollution sources (Kran et. al., 1992).

The entire length of the Sinsinawa River in lllinois is orétliel G SQ&a A YLI ANBR ¢ ( SINHe 20BGalera/Riosinanb A a0 oL
River Basin TMDthe Galena River is explicitly listed for total suspended solids, and both the Galena and the Sinsinawa Riversare listed f
zinc, bacteria and total ptsphorus (Il EPA, 2018).

The Sinsinawa River has historically had fair to poor macroinvertelmdés of biotic integrity (MIBI) ratingsa sign of significant riparian and
watershed perturbations. The Hilsenhoff Biotic Index (HBI) (Hilsenhoff, k9874 & K2 gy aaz2YSé¢ (2 aFlFIANI & aiady)
river. Documented fish kills wereported in 1978, 1988, 2009 and 2016. The river corridor is also intensively grazed. Despite these

ecosystem pressures, smallmouth bass seem to do quéteimthe river.

Recommendations

Thisstudy wasdesigned tccreate an updated assessment of threerall conditions of the Sinsinawa River and the watersiratidentify areas

of management to help themallmouthbass and other noigame species to thrévin this agriculturally dominated watershed. A secondary
purpose was to determine if other strearitsthe watershed can serve as nursery streams for smallmouth bass and provide an important role in
maintaining healthysmallmouthbass populationsThe reommendations below reflect these goals.

1 Proper manure management suakgood housekeeping of barayds and no spreading on steep slopes and during periods of ice and
snow cover or prior to significant rain events would reduce the delivery of potentiedigly amounts of nutrients.
Managed grazing would help protect streambanks and reduce sedimer foam bank erosion.

1
1 Panting of cover crops would help prevent soil erosion during the vulnerable months.

Page4| 31



Sinsinawa River Targeted Watershed Assessment: A Water Quality Report to Restore
\EI 2 iloPloBl \Visconsin Watershed2020

Wisconsin WateiQuality Monitoring and Planning

¢KAA 2F0GSNJvdzt tAGe al ylF3SYSyid ttly 6l & ONBI S Rroglayfn®kR Brheplank S adF G S
reflects Water Quality Bureau and Water Resources Monitoring Strategy goals and priorities dad\felfiwide Water Quality

Management Planning milestones under the Clean Water Act. Condition information and resource management recommendations

support and guide program priorities for the plan aréis plan is approved by the Wisconsin DNR andbisral update to theGrantg

Plate Water Quality ManagementPlany R 2 Aa02yaiayQa {dFriS6ARS I NSIgARS 21 SN vdz f A
forwarded to USEPA for certification as a formal plan update.
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List of Abbreviations

AELAquatic Entomology Laboratorgt UW¢ Stevens Point: the primary laboratory for analysis of macentebrate taxonomy in the
State of Wisconsin.

BMP. Best Management PracticeA land management practice used to prevent or reduce nonpoint source pollution such as runoff, total
suspended solids, or excess nutrients.

DATCPWisconsin Department of Ageulture, Trade and Consumer Protectia@the state agency in partnership with DNR responsible
for a variety of land and water related programs.

DNR Department of Natural ResourcedVisconsin Department of Natural Resources is an agency of the Statisainsin created to
preserve, protect, manage, and support natural resources.

END: Endangered Specied/isconsin species designated as rare or unique due to proximity to the fagk&sit of their natural range
or due to anthropogenic deleterious impamn the landscape or both.

ERWExceptional Resource Watet A 8 02y aAyQa RSaA3dAylF A2y dzy RSNJ adl GS 61 GSNJI |jdzZh € Al
which may be provided higher level of protection through various programs and processes.

FMDB: Fisheries Management Databageor Fish Database (i KS &G G4 5Q& NB LR & A G 2 Nélculatedl MetrEs\ 8 K G} E2 Yy
involving fish assemblage condition and related.

FIBI Fish Index of biological integrity (Fish IBIn Index of Biological Ingeity (1BI) is a scientific tool used to gauge water condition
based on biological data. Results indicate condition and provide insight into potential degradation sources. hsikispecific fish 1BI
tools are developed for specific natural communiti@gerefore, biologists must review and confirm the natural community to use the
correct fish I1BI tool.

HUC Hydrologic Unit Code A sequence of numbers that represent one afegies of nested hydrologic catchments delineated by a
consortium of agenciincluding USGS, USFS, and Wisconsin DNR.

MIBI: Macroinvertebrate Index of biological integrity The miBlI is the primary tool used to assess stream macroinvertebrate community
condition.

NC:Natural Community.A system of categorizing water basedinherent physical, hydrologic, and biological compone8tseams and
Lakes have uniquely derived systems that result in specific natural community designations for each talex aagment in the state.
These designations dictate the appropriate assesnt tools which improves the condition result, reflecting detailed nuances reflecting
the modeling and analysis work foundational to the assessment systems.

Monitoring Seq. No.Monitoring sequence number refers to a unique identification code generaiethe Surface Water Integrated
a2y AG2NRy3 {@aGSY 6{2La{0ZX $pKAOK K2t Ra YdzOK 2F (GKS adbitai SQa g/ 0
data.

MDM: Maxmum Daily Averagesmaximum daily average is a calculated metric that taysed for temperature, dissolved oxygen and
related chemistry parameters to characterize water condition.

NC: Natural Community A system of categorizing water based on inheéngmysical, hydrologic, and biological componei®seams and
Lakes have uquely derived systems that result in specific natural community designations for each lake and river segment in the state.
These designations dictate the appropriate assessmesistehich improves the condition result, reflecting detailed nuances réfigct

the modeling and analysis work foundational to the assessment systems.

mg/L: milligrams per liter- a volumetric measure typically used in chemistry analysis characterization

NOAA:National Oceanic and Atmospheric Administratiaya federal agencyesponsible for water / aquatic related activities involve the
open waters, seas and Great Lakes.

ND:No detectiong a term used typically in analytical settings to identify when a parameter or chemical constituent was not present at
levels higher thantte limit of detection.
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NRCSUSDA Natural Resources
Conservation Servicethe federal
agency providing local support and land
management outreach work with
landowners and partners such as state
agencies.

ORW:Outstanding Resource Wate

2 A &4 02y adghafiehand@& Stateh
water quality standards to waters with
outstanding quality and which may be
provided a higher level of protection
through various programs and
processes.

SC:Species of Special Concespecies

designated as special concern due to
proximity to the farthest extent of their
natural range or due to anthropogenic
deleterious impacts on the landscape,
or both.

The landscape of the Sinsinawa Watershed near Hazel Greanto by James Amrhein,
Water Quality Biologist, Department of Natural Resources. 2016.

SWIMS ID.Surface Water Integrated
Monitoring System (SWIMS)
identification number is the unique monitoring station identificatioumber for the location of monitoring data.

TDP:Total Dissolved Phosphorgsn analyzed chemistry parameter collected in aquatic systems positively correlated with excess
productivity and eutrophication in Wisconsin waters.

TMDL:Total Maximum Dajl Loadg a technical report required for impaired weas Clean Water Act. TMDLs identify sources, sinks and
impairments associated with the pollutant causing documented impairments.

TP:Total Phosphorusan analyzed chemical parameter collected in aquatistems frequently positively correlated with esse
LINE RdzZOGAGAGE YR SdziNRPLKAOIFGA2Y Ay Ylyeé 2F 2Aa02yaAayQa sl iSNAO®

TWA Targeted Watershed Assessmerd monitoring study design centered on catchments or watersheds that uses a blend of
geometric studydesign and targeted site selection to gather baselilata and additional collection work for unique and sipecific
concerns for complex environmental questions including effectiveness monitoring of management actions, evaluation susiteys for
specfic criteria or permits, protection projects, andmgralized watershed planning studies.

TSSTotal suspended solidsan analyzed physical parameter collected in aquatic systems that is frequently positively correlated with
excess productivity, reduceslater clarity, reduced dissolved oxygen and degradietbgical communities.

WATERS LDThe Waterbody Assessment, Tracking, and Electronic Reporting System IdentificagoriT@eWATERS ID is a unique
numerical sequence number assigned by the WATERSGES Y | f a2 1y2gy O2aRSaéa dXKazmy 2R S ywal deas
unique stream segments or lakes assessed and stored in the WATERS system.

WBIY 2 GSNJ . 2Ré& LRSYGATAOIGAZ2Y [/ 2RSSO 2 5 b wQ & thedgtate. [ThiedinesaRS y G A TA O
information albw the user to execute spatial and tabular queries about the data, make maps, and perform flow analysis and network
traces.

WSLHWisconsin State Laboratory of HygieneK S &G 1 S5Q4& S NI A Fsha$vide rénpetoRaNdlytical deBricedildihgl LINE A
toxicology, chemistry, and data sharing.

WQC:Water quality criteriagcl  O2 YLR ySyd 2F 2Aal02yaiyQa ¢l GSNIljdza tAade adl yRINRA
chemical, physical, and biological ctinugents.
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Water Quality PlanGoals Figure 1. The Sinsinawa TWihthe Galena

The overall goal of thiglanis to documentwater quality Watershed (GPO1).
conditionsand make recommendations improve and protect
water quality in theSinsinawa subwatershed of the Grariatte
Basin This Tageted Watershed Assssent(TWA)monitoring
project provided substantial data to analyze current conditions i
the Sinsinawa subwatershed. This plan presentsitoring

results, identifiesssues in the area found during the projeaid Calana River
presentsrecommendtions to improve oprotect water quality Watershed (GP01) *
consistent with Clean Water Act guidelines and state water quali

standards.

Resource®verview

The Sinsinawa River watershed (HUC 12 = 070600050203) lies
extreme ®utheastern Grant County (Figut¢. This watershed
extends ino Jo Daviess County, IL. The Sinsinawa River itself is
21.12-mile-longseepage and spring fed stream beginning 2 miles
east of Louisburg in the township of Hazel Green. The river flows
south approximately 10 miles intoitibis and another 10 miles
toward the southwest where it joins the Mississippi River about
miles west of Galena, IL.

The Sinsinawa River is part of the larGalena River Watersh€@®m1) in southwestern Lafayette County and southern Grant County
(Figurel). Thewatershed is elatively largecomprising242 square miles. Of the 260 miles of streams in the watershed, 115 stream miles
are classified as warm water sport fishery. Thiite miles of the Galena River are considered Exceptional Resource Water (ERW) under
state administrgive rules.The remaining 120 miles of smaller streams in the watershed have not yet had the biological use determined.
Additional information about the wateris the Galena River Watershed

can be found in Appendix Outstanding and Exceptional Resource Figure 2. Percenfand use in the Sinsinawa River Watershed.
Waters, and Appendi& Impaired Waters.

Land Useand Population

The Wisconsin portion of the watershed encompasses 24.7 mi2 (21,
acres). Severainnamed tributaries add flow to the main river along Watershed
the way. The vast majority of the land use is mptand or pasture, 1

with scattered woodlands, open space, and residential making up the
balance Figure 2. The communities of Cuba City and Hazel Ghexth
have portions of their boundaries in the watershed, but neither has a
wastewater discharge to theatershed. Agriculture is the dominant
land use in thesmaller Sinsinawa sulatershedat 64% cropland and
29% pastureRunoff from agricultural fieldsnd barnyards are

Land Use in the Sinsinawa River

considered to be the major sources of rpaint pollution. Another = Cropland
major nonpoint source pollution problem common in this and other
watersheds, particularly in thé&rantPlatte Basinis overgrazing of m Pasture

stream banks.
Forest

M Residential & Open
Space
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Ecological Landscapes

ThisSinsinawaubwatersheds located in the Southwest Savanna Ecological
Landscape which is in tharfsouthwestpart of the state(Figure3). This area
is characterized by degpdissected topography, unglaciated for the last 2.4
million years, with broad open hilltops and river valleys, and steep wooded
slopes. The climate is favorable for agricultbre the steep slopes limihe
agricultureto hilltops and valley bottom@/VDNR 201%) .

Soils are underlain with calcareous bedrock. Soils on hilltops are silty loams
sometimes of shallow depth over exposed bedrock and stony red clay subsd
Some vdey soils are alluvial sands, loams, and peats.

Some hilltops are almost treeless due to the thin soil while others have a de
silt loam cap. Historic vegetation consisted of tall prairie grasses and forbs
with oak savannas and some wooded slopé oak Almost threequarters of

the current vegetatiorn the subwatersheds agricultural crops with lesser
amounts of grasslands, barrens, and urban areas. The major forest types ar|
oak-hickory and maplbasswood. Higlguality prairie remnants occuon
rockyhilltops and slopes that are not farmed. Some prairie pastures and oak Figure 3. Thé&cological landscapes in the
savannas still exist. The grassland areas harbor many rare grassland birds, Galena Watershed (GP01).

invertebrates, and other grassland species. Relict stands of pine occur on

bedrock outcroppings alansome geam systems

Hydrology

Thestudy area is located in thdriftless aea of the state and

ischaracterized by dendritic stream systems among rolling
hills and steeply graded vajle. Agricultural practices and
hydrologic modifications have altered naalistream flows so
that flashyhydro regimesare more common and historical
springs which once dotted the landscapare much less
common than they once were. Given the gradienthis area,
the streamshavealwaysbeenflashy to some extent.
However, talay soils are less stable, so theyw carry an
increased sediment andutrient load(Figure 4).

Studieshave beerconducted to evaluate the effect of
changing naturadiriftless floodplain systems to heavily
agricutural land uses. In the larger Galenatatshed, the
conversion from natural vegetation with freely evolving
stream meanders to aagriculturedominated landscape with
constrained stream valleys and floodplainas encouraged
development of more incised meander belts along streams ;
draining between 10 and 200 kitDNR Ecological Landscapes, &
20. These belts consist of alluvial terraces that confine flood
flows to a relatively narrow portion of the valley. Reseamsh
found that in systems where staen floodplains were
constrained peak flood flowsvere more dramatic, more Figure 4. The Sinsinawa River just upstream of Sinsin&®ead.
intense, and yielded greater downstream erosion and

sediment loads(ibid).
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Monitoring ProjectStudy Summary

TheSinsinawdaRiver Targeted Warshed Assessment was conducted to assess the overall chemical, physical anddbictogiition of
the River and its tributaries.

Site Selection and Study Design

This study involved the collection of fish community, macroinvertebrate, water chemastdyqualitative habitat data at several sites in
the watershed The 2016 watershedusvey was conducted by water resources biologists beites in the HUC 12 (Figure 5). Sites were
selected to cover a variety of stream reaches predicted by the Tadg#etershed Site Selection Tool (TWSST) model (WDNRy) 2015
With this model, streanmetwork homogeneity and heterogeneity are estimated baseeswaam channel and landscape level physical
characteristics. By this method, one can assess differing stiygaes within a watershed and predict the status of other similar streams
in the wateshed where little known information exists and without sampling each stream individualiyajority of stations selected
were used for habitat and fish monitoring, wi select 6 were used for macroinvertebrate monitoring. Water chemistry, though
monitored outside of this study period, took place at one station on the Sinsinawa River near Louisberg Road-{Figjatdesl).

Figure 5. MonitoringStations Sinsinawa River TWA b
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1 | 223241 | UnnamedTrib | Kirkwood Rd. Q@ E 3 %
2 | 223239 | UnnamedTrib | North Hollow Rd. g E
3| 10046946 | Sinsinawa River | Farm DR off 1595 CenterDr ||| :
4 | 22337 | UnnamedTrib | York Rd. @"'“ i

5 223252 Sinsinawa River | Center Rd.

6 | 10044973 | UnnamedTrib | York Rd. 3

7 | 223373 Sinsinawa River | Louisberg Rd. =

B | 223235 Unnamed Trib | Mill Rd.

El 223251 Sinsinawa River | STH 11 near Hazel Green

10 | 10044974 | Unnamed Trib | Park Lane

11 | 223232 Sinsinawa River | Sinsinawa Rd.
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Table 1. Monitoring locations and the parameters measured during the Sinsinawa River Watershed.study

. . "
Map Station Location WBIC Water  Water Invertebrate Qualitative

No. ID Chem. Temp. Habitat Bl

1 223241 Unnamed Trib | Kirkwood Rd. 941400

2 223239 Unnamed Trib | North Hollow Rd. 941100 2016 2016
3 10046946 | Sinsinawa Rivell Farm DR off 1595 CemtDr 940200 2016 2016
4 223237 Unnamed Trib | York Rd. 941100 2016 2016 2016
5 223252 Sinsinawa Rivell Center Rd. 940200 2016 2016 2016
6 10044973| Unnamed Trib | York Rd. 941000 2016 2016
7 223323 Sinsinawa Rivel Louisberg Rd. 940200 201415 | 2016 2016 2016 2016
8 223235 Unnamed Trib | Mill Rd. 940800 2016 2016 2016
9 223251 Sinsinawa Rivell STH 11 near Hazel Green 940200 2016 2016
10 | 10044974| Unnamed Trib | Park Lane 940700 2016 2016 2016
11 223232 Sinsinawa Rivell Sirsinawa Rd. 940200 2016 2016 2016 2016

Methods, Equipment and Quality Assurance

Fish Assemblage
The fish survey was conducted by electroshocking a section of stream with a minimum station length of 35 times the mean

stream width (Lyons, 1992 strean tow barge with a generator and two probes was used at most sites. A backpack shocker
with a singleprobe was used at sites generally less than 2 meters wide. All fish were collected, identified, and counted. All
gamefish were measured for length. At eagite, qualitative notes on average stream width and depth, riparian buffers and
land use, evidencef sedimentation, fish cover and potential management options were also recorded. A qualitative habitat
survey (Simonson, et. al., 1994) was also perforatezhch site.The fisheries assemblage was colleaisthg Guidelines for
Assessing Fish Communities of Wadeable Streams in Wisconsin.

Habitat Evaluation

At each site, qualitative notes on average stream width and depth, riparian buffers and lareligance of sedimentation,
fish cover and poteri&l management options wenecorded. A qualitative habitat survey (Simonsen.al., 1994) was
performed at 1Gsites in the Sinsinawa Rivand four unnamed tributariesee alsdsuidelines for Qualitative Physical Habitat
Evaluation of Wadeable Streajns

Macroinvertebrate Evaluation

Macroinvertebrate samples were obtained by kick sampling and collecting uBkiigame net atsixsites inthe Sinsinawa River
and threeunnamed tributaries in the watershed in fall, 2016 and sent to the UniversiyistonsirStevens Piot for analysis.
Detailed procedures includ&uidelines for Collecting Macroinvertebrate Samples in Wadeable Streams

Continuous Temperature

Continuous vater temperature data loggers (HOBO brand) were plaagivo sites orthe Sinsinawa River abuiskerg Road
andSinsinawa Roafilom June to Augus?2016 and were programed to take hourly water temperature readings during this
period. See alsdGuidelinesaand Standard Procedures for Continuous Temperature Monitoring Wisconsin DNR May 2004

(Version 1)
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Rural, agricultural area typify the Sinsinawa River Watershed.


http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=77678173
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=77678173
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=38519884
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=38519884
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=17895397
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=10592024
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=10592024
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Project Results

Natural Community& Fish Assemblage

The results of thefisheries surveys are summariziedTable2. A total of 19 species were found in the watershed. Despite the natural
O2YYdzyAile Y2RSt LINBRAOGAYy3I-OFERE
found in the watershed. Conversely, most of the sped¢ound were considered to be warmwater species (Lyons, et. al., 2009).

On the mainstem of the Sinsinawa River, 12 to 15 warm and transitional species were present and generally dominatetbhy com
shiner and white suckers. Common shiner and centoadesoller were the most widely distributed species in the watershed, followed by
creek chubs, fantail darters, and johnny darters. The species assemblages of the unnamed tributaries were madeilbgeodf the
species found in the river. The numbdrspecies varied by size of stream and/or place in the watershed with larger streams (greater
flow) containing enhanced numbers of speci&mnallmouth bass were found at 3 of the 4 sites sampletherginsinawa River and an
individual was found at 1 siten a tributary. The numbers esfmallmouthbass and associated catch per unit effort increased as one
moved downstream on the Sinsinawa River.

Table2. Fish Natural Community, FIBI Used, FIBI \éaduFish Habitat Vales for the Sinsinawa TWA

FIBI Value

AR yKSad2 e a8V aBGEYaaByaOansy?

(\[o}

Station ID

WBIC

Water

Location

Modeled

NCt

Best Fit

NC

FIBI Used

Condition

Habitat
Condition

CC/CW IBI | 70/70 (Excellent
1 223241 941400 | Unnamed Trib | Kirkwood Rd. CCHW CWMS (Inter. I1BI) | 80 (Good) Fair
CC/CW IBI | 70/70 (Excellent)
2 223239 941100 | Unnamed Trib | North Hollow Rd. CCHW CWHW | (Inter.IBl) | 70 (Good) Fair
3 10046946 | 940200 | Sinsinawa River| Farm Dr off Center Dr CCMS CWMS CC/CW IBI | 100/100 (Excellent)| Good
4 223237 941100 Unnamed Trib York Rd. CCHW CWMS CC/CWBI 100/100 (Excellent) | Fair
5 223252 940200 | Sinsinawa River| Center Rd. CCMS CWMS CC/CW IBI | 90/70 (Excellent) Fair
CC/CW IBI | 40/10 (Fair)
6 10044973 | 941000 | Unnamed Trib | York Rd. CCHW WHW (Inter. HW) | 40 (Fair) Poor
7 223323 940200 | Sinsinawa River| Louisberg Rd. CCMS CWMS CC/CW IBI | 100/90 (Excellent) | Good
CC/CW IBI | 90/90 (Excellent)
8 223235 940800 Unnamed Trib | Mill Rd. CCHW CWHW | (Inter. HW) | 100 (Excellent) Good
9 223251 940200 | Sinsinawa Riverj STH 11 near Hazel Gree | CCMS CWMS CC/CW IBI | 100/90 (Excellent) | Good
CC/CW IBI | 50/60 (Good)
10 10044974 | 940700 | Unnamed Trib | Park Lane CCHW CWHW | (Inter. HW) | 80 (Good) Fair
11 223232 940200 | Sinsinawa River| Sinsinawa Rd. CCMS CWMS CC/CW IBI | 90/90 (Excellent) Good

1CCHW,, CoolCold HeadwateiCWHW Cool Warm Headwate€CMS, Cool Cold MainstenfCWMS;, Cool Warm MainstemiVMS--- Warm Mainstem

2CC/CW IBIl iso6-Cold/CocWarm IBI¢ Coolwater IBI , Inter. IB Intermittent Headwater 1BI
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Table3 FishAssemblage, NaturaCommunity, IBI Valuefor the Sinsinawa TWA

11BI Values reflect verified naturebmmunites

Reference Tables
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