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Why Macroinvertebrate Monitoring?

Biotic indicators are used to complement physical and chemical measurements in stream
monitoring programs. Biological daféish, macroinvertebrates, vegetatio@dd a significant
dimension to monitoring procedures because they provide an analysis thaturesalongterm
phenomenaand impacts Because many of teeorganisms live in the stream environment for

a year or more, they reflect past as well as present water quality conditions.

Aquatic macroinvertebrates (subsurface insects and crustaceansyouga@ information on the
ecological condition of streams that may otherwisedifficult to measure As the majority of
aqguatic invertebrates have limited mobiljtthey can be good indicators of local water quality,
integrating local and upstream watdrsd stressors. Additionally, most aquatic macro
invertebrates live from months to years in streams, integrating the effects of multiple
environmental stressors over timénstead of measuring the multitude of possible stressors over
different spatial andtemporal scales, measuring macroinvertebrate assemblages allows the
direct examination of how stressors are impacting biologic integrityWisconsinthe use of
aguaticmacroinvertebrategor evaluating stream healtivas initiatedby William L. Hilsenbif at
UW-Madisonin 1977, with development of the Hilsenhoff Biotic Index (HBl)senhoff 1977)

Macroinvertebrate Monitoring Protocols

Severabtandardprotocolsare availablefor monitoringaquaticmacroinvertebrates.
SingleHabitat (HBI)Protocol:

Currently, theSngle-Habitat (SH) protocol is recommended kihe Wisconsin Department of
Natural Resources (WDNRy macroinvertebrate monitoringn Wisconsinstreams (WDNR
2017) This protocol is very similar to the HBI protocol developeditsgnhoff Hilsenhoff1977,
1982, 1987andused for many years BWDNRnN longterm stream monitoring efforts.

The SH protocol is used to collect macroinvertebrate samples from riffle habitats in wadeable
streams. Samples should be collected duringe of two index periodsgither spring (March
May) or fall (Septembeovember). Once a target riffle is selectedaatonitoring site, a b
frame 500-micron mesh kick net is used to capture macroinvertebrates dislodged from the
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upstreamd dzo a G NI G S o6& 1 A OThree/raplicdtel sariple witdirQthe riffleSated @
comprie a complete collection at each monitoring site. For each replicate, an approximate 0.33

E m®n Y | NBI Asecordlpéri@] t6t&t Samgirdy Nidnel is 16 /minutes over an
approximate area of 1.0 fn The three replicate samples are transferred rayleHDPE or glass
wide-mouth jarof sufficient size, and the final composite sample is preserved in the field with

80% ethanol. Within 48 hourd: FGSNJ & YLIX S O2ff SOlA2yandthekS a FA
sample is r&eshed with 95% ethanol. WDNR typically uses the Aquatic Biomonitoring
Laboratory (ABL) at UW-Stevens Point for identification (to genus and species) of
macroinvertebrates in the-8 samples.

Multi -Habitat Protocol:

The Multi-Habitat (M-H) protocol (Garry 2006 was developedto collect macroinvertebrate
samplesfrom a wide variety of habitat types (includingriffles) in wadeablestreams at a time
when no comprehensivetechnical survey of KinnickinnicRiver macroinvertebratesexisted
Figurel presentsan exampleof this habitat diversity, basedon four KinnickinnicRiver M-H
sampleq40subsamplesgollectedby Garryin 2002.

SUMMARY OF KINNICKINNIC RIVER HABITATS SAMPLED AT SITES 2, 6, 7, AND 8

IN 2002, USING THE MULTI-HABITAT MACROINVERTEBRATE PROTOCOL
(RIFFLES = 11; NON-RIFFLES = 29) (BLUE SHADES REPRESENT RIFFLE HABITATS)

O submerged vegetation, W riffle - boulders +
2 cobble + sand, 2

I riffle - cobble + gravel
+sand, 6

O submerged bank
vegetation, roots, 6

O riffle - gravel + sand, 1

O riffle - boulders +
cobble, 2

O woody detritus, 4

O cobble, 1
O boulders + cobble, 1
. . B cobble + gravel, 1
O snag detritus - mixed
organics, 4
0 gravel +sand, 3

O sand + silt + detritus, 1

O silt + detritus, 6

Figurel. Summaryof KinnickinnidRiverhabitatssampledat four sitesin 2002,usingthe multi-
habitat protocol.



If desired, M-H samples can be collected yearround, to evaluate seasonalchangesin
macroinvertebratecommunities.The M-H protocol is designedto documentthe full range of
macroinvertebrategpresentat a monitoring site. At eachmonitoring site, ten subsamges are
collected, with an attempt to represent the full range of obvious structure, habitats, and
substratesavailable.Forinstance the sampledvariety couldincluderifflesand pools,substrates
from silt to boulders,submergedvegetation,overhangingankvegetation,anddetritus (various
accumulationsespeciallyof leavesandwood). Theten subsamplindocationsare selectedbased
onthe proportionsof different habitattypespresentat the monitoringsite. At eachsubsampling
location,a standard1200-micronmeshD-net is held on the streambottom while disturbingthe
upstreamsubstrateandutilizing,whenpossiblethe availablecurrentfor capturingthe dislodged
macroinvertebratesFor specializedsubstrate sampling,suchasin densevegetationor under
vertical or overhangingbanks,the net is usedin a shovelingmanner. Netted materials are
emptiedinto a level 36 cm x 46 cm cafeteriatray, holding approximatelyone cm of water, to
allow efficient observationand pickingof movinginsects. Pickingof macroinvertebratefrom
eachsubsamplecontinuesfor 10 minutes,with an attempt to captureall of the different types
of organismspresent. At the end of the ten-minute pickingperiod, the remainingmaterialsin
the tray arereturnedto the stream andthe nextsubsampleisobtained Allten subsamplesre
combinedin a single120 ml (4-ounce)glassjar, and the final compositesampleis preservedin
the field with 80% ethanol. Within 48 hours after sample collection, the & F A StlhaRot is
removed,and the sampleis refreshedwith 95%ethanol. Twominutesof netting time at each
subsamplindocationand ten minutesof pickingtime for eachsubsampletiakes approximately
two hoursat eachmonitoringsite. The AquaticBiomonitoringLaboratory(ABL)at UW-Stevens
Point can be usedfor identification (to genusand species)of macroinvertebratesn the M-H
samples.

ComplementaryUseof the SHand M-H Protocols

If resourcesallow, complementaryuse of the SH and M-H protocols can maximize the

information gainedon macroinvertebratepresenceand streamhealth. Both protocolscanyield
criticalquantitativeandqualitativedatafor evaluatingstreamconditionsand assessingemporal
and spatialchanges.The SH protocol recommendedand usedextensively(at hundredsof sites
annually)by the WDNRallowsa direct comparisonof macroinvertebratehealth in streans and
rivers across the state. The SH protocol also allows for the calculation of HBI and
macradnvertebrate Index of Biotic Integrity (m-IBl) metrics (see below), which WDNRusesto

evaluateaquaticecosystenmhealthin2 A & O 2 gtr@angafiivers. However by representing
the broader variety of habitatstypicallypresentin a streamor river, the M-H protocol provides
the bestinformation on the total typesandrelative numbersof macroinvertebrategpresent.

Macroinvertebrate SampleAnalysisand Metrics

A high degree of taxonomictraining and experienceis required to correctly identify aquatic
macroinvertebrates



Analysisof macroinvertebratesamplesby the AquaticBiomonitoringLaboratory(ABL)at UW-
StevengPointinvolvesrandomlysubsamplinga target number of organismgtypically250-300)
from the & LI N&yiplegvith identificationand enumerationof all subsamplespecimens.All
specimendn the subsampleare identified to the genusspeciedevelif possible, dependingon
the conditionof the organism ife stage,instarstage,and limitations of the taxonomickeys.

With macroinvertebratesdentified and counted, variousmetrics can be usedto interpret the
data. Theterm metric refersto any one of a number of variousmeasurementsor valuesthat
representsimple attributes of the macroinvertebratecommunity, from the total number of
different taxa (most commonlygeneraor speciesfound in a sampleor percentageof certain
taxarelativeto the total numberof organisman a sample,to more complexmeasuressuchas
the HilsenhoffBiotic Index (Hilsenhoff1987)or the macroinvertebratelndexof Biotic Integrity
(m-1BI) (Weigel 2003). Along with the specimenidentifications and counts, ABLprovides 33
different types of metricsthat can be usedfor data analysis.The Glossary(below) lists these
metrics.

The HilsenhdfBiotic Index (HBI) is particularly useful for determining the influence of organic
pollution, as aquatic macroinvertebrates have varying tolerance levels for such pollfinen.
WDNR hagxtensivelyused the Hilsenhoff Biotic Index (HBI) valt@snterpret water quality
conditions

In addition,WDNR uses the macroinvertebrate Index of Biotic Integn&ygl) as an indicator of
aguatic ecosystem healtland to assess against appropriate aquatichéachmarks. Them-IBI
was built to reflect structural changes in macroinvertebradenmunitiesin response to local and
watershedlevel disturbance, riparian conditipmnd local habitat quality.As such, then-1BI
reflects the response of the macroinveliratecommunityto multiple types, and multiple scales,
of environmental disturbance (Weigel 2003).

Besides the HBI anth-IBI, additional metrics are useful for describing macroinvertebrate
composition. For example, generic richness, species richnesseme of Ephemeroptera,
Plecoptera and Trichoptera, and relative abundance of functional feeding groups, among others,
canbe used to analyze macroinvertebrabtemmunity composition and evaluate the status or

trends of particular waterbodiesThe application and Hative merit of many of these common

YI ONBPAYDSNISONIFGS YSGNARO&A |INBS RAaOdzaaSR Ay R
Interpretation Manual (WDNR, 2003)

History of KinnickinnicRiverMacroinvertebrate Monitoring

Historyof HBI(SingleHabitat) Monitoring

Fewspecificswere known regardingKinnickinnicRiver(Kinni)macroinvertebrateginsectsand
crustaceansprior to 1995,whenthe WDNRbbtainedfive bioticindexmonitoringsamplesusing
the HilsenhoffBioticIndex(HBI)protocol (Hilsenhoff1982,1987). Thesewere followedin 1996
and 1997with five additionalcollections. Thusbeganmacroinvertebratebaseddocumentation
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not only of KinnickinnicRiverwater quality, but also of specific macroinvertebratespecies
inhabitingtheseseen sites.

TheHBIprotocolwasalsoemployedfrom 2004to 2012in the Cityof RiverFallsNorth Kinnickinnic
RiverMonitoring Project(SEH014) led by KentJohnson.Threesiteswere strategicallyselected
to monitor the effectivenessof infiltration-based storm water managementpracticesin the

SterlingPondsdevelopmentareaon the city's north side. Thisapproachprovideda valuable
biologicalmeasureof river health,aswell aspotential degradationnot availableby other means.

Dr. Joseph Gathman and BeccaJacobson(UW-River Falls) reported on additional Upper
KinnickinnicRiverecologicalconditions,macroinvertebratecommunities,and benthic habitats
resulting from their Upper Kinnickinnic River 2011 Bioassessmenfroject (Gathman and
Jacobsor2012). Theycombinedcommunitymetrics,includingdiversityindicesand EPTwith a
modified HBIprotocol and demonstrateda generalconsistencyof their HBlvalueswith earlier
work.

Introductionof Multi-Habitat Surveying

Thefirst KinnickinnidRivermulti-habitat (M-H) macroinvertebratesurveydesignedo document
the full rangeof macroinvertebratdife, includingbut not limited to those of riffle habitats,was
carriedout in 2001and 2002 (Garry2006). In eachof theseyears 17 evenlyspacedsitesalong
the length of the river (WDNRHabitat EvaluationStationsestablishedin 1996) were sampled
bimonthlyfrom JanuarygthroughDecemberTheinclusionof additionalaquatichabitats(fine and
coarsesubstratespooledaswell asrunningwater, submergedvegetation leaf-packsand other
detritus, etc.) and a four-season perspective greatly expanded understanding of Kinni
macroinvertebratediversity.

Macroinvertebrate Monitoring in 2022

It's been two decadessince a multi-habitat (M-H) river-length survey of KinnickinnicRiver
macroinvertebrateswas carried out by Garry (Garry 2006). Singlehabitat (HBIl)samplinghas
servedwell in the interim for documentingmacroinvertebratesand river conditionsat certain
points,anexamplebeingthe continuousktontiguousseriesof SHsamplesarriedout from 2004
through2012,asa part of the Cityof RiverFallsNorth KinnickinnidRiverMonitoring Project(SEH
2014). With the currentabsence of river-length documentationof river quality, it is prudentto
addressthe issuewith a solid plan of action. Dataneedto be collectedsystematicallyoverthe
lengthof the river usingquantitativemetricsprovidedby the SHand M-H monitoringprotocols

A strongfirst stepin filling the twenty-yearmacroinvertebratemonitoringgapoccurredin 2022
with the collectionand analyss of samplesat six locationsin the KinnickinnicRiver.The 2022
monitoring siteswere selectedto match four of the 17 M-H sitessurveyedby Garryin 2001and
2002andthe sixsitesrecommendedasa part of the KinnickinnidRiverMonitoring Plan(Morrison
and Johnson2021) establishedo evaluatethe significantecologicalchangesxpectedrelative
to future Kinnidamremovalandriver restoration (Johnsor2023).

6



Thefollowing siteswere monitoredin 2022:

WDNRSIite KinniMonitoringPlanSite Location

Site2 Site120 Upstreamfrom CountyRoadF
Site6 Site478 Upstreamfrom RockyBranchCreekconfluence
Site504 BelowPowellFallsDbam
Site515 LakelLouise(newKinnckinnicRver channel)
Site7 Site574 Upstreamfrom DivisionStreetin RiverFalls
Site8 Site652 Upstreamfrom StateHighway35 (QuarryRoad)

At Sites2/120, 6/478, 7/574, and 8/652, both M-H and SH sampleswere collected in close
proximityto eachother. At Sites504and515,only SHsampleswere collected. Preservingand
packagingf all macroinvertebratesampleseganat the river, with protocol-requiredsamplere-
preservationconductedin the UW-Rver Falls laboratory. All labor for samplecollection (~60
hours) was provided by in-kind volunteers (UW-Rver Falls KiapTUWish, and Kinni Gorridor
Qollaborative(KinniCQ) Theten M-H and SH samplescollectedin 2022were submittedto the
Aquatic Biomonitoring Laboratory (ABL)at UW-StevensPoint. Additionally, each 2022 M-H
samplewas matched (by site and date) with a similar M-H sample previouslycollected and
preservedn 2002by ClarkeGarryandsubsequentharchived ABLalsoanalyzedhesefour 2002
M-H samples. The cost for analysisby ABLof the fourteen 2002/2022samples($6,200)was
coveredviacontributionsfrom Kiap TUWishandKinniCC.

Kinnicknnic RiverMacroinvertebrate Monitoring Results:2002/2022

After analysisof the 2002 and 2022 Kinni macroinvertebratesamplesby ABL,the 2 5 b wQ a
MacroinvertebrateData Interpretation Manual (WDNR,2003) was used as a guide to select
metrics for analysisof the Kinnidata. Taxarichnessmetrics, includinggenericrichness(GR),
speciegichnesSR)andEphemeropteraPlecopteraTrichopteragenericrichnesEPTG3anbe
applied to data collected by both the M-H and SH protocols. Biotic indices,including the
HilsenhoffBioticIndex(HBIl)and the macroinvertebratendexof Biotic Integrity (m-IBl)canonly

be appliedto data collectedusingthe SH protocol. Shortdefinitions for all of the metricsused

in this assessmentappear in the Glossary.More details can be found in the WDNR
MacroinvertebrateDatalnterpretation Manual(WDNR2003).

Multi-Habitat (M-H) Monitoring Results:2002vs 2022

A primary objective of the 2022 M-H samplingwork and the proposedwork to follow in 2023
2025 (page 25) is to create a river-wide comparisonof current Kinni macroinvertebrate
communityconditionsto thosedocumentedin 2002. Thefollowing graphicsbeginto makethat
comparisonat four Kinnisites usingthe metrics selected. M-H genericrichness(Figure?2),
speciegichnesgFigure3), and EPTgeneic richnesqFigured) are presentedbelow.



Generic Richness

For all figuresthat follow, the & ! LIS Nagptesentsthat portion of the KimickinnicRiver
upstream from Lake Georgeand the JunctionFallsDam.Thed [ 2 9vS NOgpresentsthat
portion of the river downstreamfrom the PowellFallsDam.

M-H Generic Richness at Kinni Monitoring Sites

H2002 W2022

50
Lower Kinni Upper Kinni
45
40 39
35
35
30 31 30
30 28
26
25
25
20
15
10
5
0
M-H Site 2 M-H Site 6 M-H Site 7 M-H Site 8

Kinni Monitoring Site

Figure2. Multi-habitatgenericrichnesg GR)at KinnickinnidRivermonitoringsites:2002vs.2022

The 2002/2022comparisonof M-H samplingresultsindicatesthat genericrichnesg(Figure2) in
the UpperKinni(Sites7 and 8) hasremainedrelativelystablesince2002 evenincreasingslightly
(12%)at Site 7 in 2022 In contrast,a 23-26% decreasan genericrichnesshasoccurredin the
LowerKinni(Sites2 and 6) since2002 In spite of this decrease genericrichnessin the Lower
Kinniin 2022remainsvery similarto that in the UpperKinnij reflectinga consisent and diverse
river continuum.



Species Richness

M-H Species Richness at Kinni Monitoring Sites

W 2002 2022
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Figure3. Multi-habitat speciegichnesgSRat KinnickinnidRivermonitoringsites:2002vs.2022

The 2002/2022comparisonof M-H samplingresultsindicatesthat speciesrichness(Figure3)

displaysa similar pattern to that of genericrichness.n the UpperKinni(Sites7 and 8) species
richnesshas increased6-33% from 2002 to 2022. In contrast, a 9-26% decreasein species
richnesshasoccurredin the LowerKinni(Sites2 and 6) since2002. In spite of this decrease,
speciesrichnessin the Lower Kinniin 2022 remainsvery similar to that in the Upper Kinni,

reflectinga diverseandrelativelyconsistentriver continuum.



# EPT Genera
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M-H # EPT Genera (EPTG) at Kinni Monitoring Sites

N 2002 W2022

Lower Kinni Upper Kinni
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I 9 g 9 I 9
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Kinni Monitoring Site

Figure4. Multi-habitat EPTgeneiic richnessEPTGat KinnickinnidRivermonitoringsites:
2002vs.2022

The2002/2022comparisonof M-H samplingresultsindicatesthat EPTgeneiic richness(Figure
4) in the Upper Kinni (Sites7 and 8) has remained relatively stable since 2002, although
decreasingslightly (18%) at Site 8 in 2022. A 25-31% decreasein EPTgeneic richnesshas
occurredin the LowerKinni (Sites2 and 6) since2002. In spite of this decrease EPTgeneic
richnessin the LowerKinniin 2022remainsvery similarto that in the UpperKinni,reflectinga
fairly diverseEPTcommunityanda consister river continuum.
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Tablel. Multi-habitattemporal continuity of selectedmacroinvertebratest KinnickinnidRivermonitoring
sites:2002vs.2022

Taxon and Common Name | Year |M-H Site 2M-H Site ¢M-H Site TM-H Site §
EPHEMEROPTERA (Mayflies)
Baetis brunneicolor 2002
Blue-winged Rusty Dun 2022
Baetis flavistrigaspecies complex 2002
Dark Blue-winged Olive 2022
Ephemerella excrucians 2002
Pale Morning Dun 2022
Ephemerella needhami 2002
Little Dark Hendrickson 2022
Maccaffertium vicarium 2002
March Brown 2022
Maccaffertium mediopunctatum| 2002
Cream Cahill 2022
PLECOPTERA (Stoneflies)
Perlestasp. 2002
2022
Isoperla dicala 2002
Sable Stripetail 2022
TRICHOPTERA (Caddisflies)
Ceratopsyche slossonae 2002
Spotted Sedge 2022
Ceratopsyche alhedra 2002
Spotted Sedge 2022
Cheumatopsychsp. 2002
Little Sister Sedge 2022
COLEOPTERA (Beetles)
Optioservus fastiditus 2002
Riffle Beetle 2022
DIPTERA, Chironomidae (Midges)
Orthocladius (Orthocladius) 2002
Midge 2022
AMPHIPODA (scuds)
Gammarus pseudolimnaeus 2002
Scud or Sideswimmer 2022

Dot = Present : Taxon not collected at sites upstream from
Blank = Absent M-H Site 6 in 1999 or 2001
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Tablel providesa 2002/2022comparisonof the presenceand absenceof selectKinnickinnic
Rivermacroinvertebratespasedon M-H samplingresults. Fourteengeneraspecieswithin six
taxonomicorderswere selectedto representmacroinvertebratesof importanceto anglers,and

those with lower tolerance valuesthat are typically reflective of cleaner water conditions
(especiallythe 11 EPTtaxa) Sevengeneraspecieswere presentin both years, reflecting no

change. Three mayfly species(Baetis brunneicolor Badis flavistriga and Maccaffertium
vicarium) expandedtheir presencein the Upper Kinniin 2022. One stonefly species(Isoperla
dicald and one caddisflyspecies(Ceratopsychalhedrg expandedtheir presencein both the

Lowerand UpperKinniin 2022 While presentin 2002,one stoneflygenus(Perlestasp.) andone

caddisflygenus (Cheumatopsychep.) were absentin the Lower Kinni (Site 6) in 2022. In

summary,either no changegqsevengeneraspecies)r net gains(five generaspeciesjn select
generaspeciepresencewnere generallyobservedn the Kinnifrom 2002to 2022.

— - — = - -~ “ -
= O

M-H Site6/S-H Site478in the LowerKinniat GlenPark(2022photo by KentJohnson)

Sngle-Habitat (SH) Monitoring Results:2022

As a part of the KinnickinnicRiver Monitoring Plan (Morrison and Johnson2021), a primary
objective of the 2022 SH samplingwork wasto evaluatethe current condition of the Kinni
macroinvertebratecommunity,prior to future damremovalandriver restoration Thefollowing
graphicsprovide an analysisof the current condition, usingthe metrics selected.SH generic
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Generic Richness

richnesgFigureb), speciegichnesgFiguret), EPTgeneicrichnesqFigure7), HBI(Figured),and
m-1BI (Figure9) are presentedbelow. Forthe purposeof analyzingthe 2022 SH monitoring
results,Sites574 and 652 are locatedin the UpperKinni,Sites120,478,and 504 are locatedin
the LowerKinni,and Site515is located in the new Kinniriver channelthat hasemergedwithin
the former LakeLouise sincethe 2020drawdown.

S-H Generic Richness at Kinni Monitoring Sites
N 2022

50
Lower Kinni Upper Kinni

45

40

35 34

32 32

30

25

20

15

10

120 478 504 515 574 652
Kinni Monitoring Site

Figureb. Singlehabitat genericrichnesg GR)at KinnickinnidRivermonitoring sitesin 2022

The2022 SH samplingresultsindicatethat genericrichness(Figureb) is very consistentacross
all five Upperand LowerKinnimonitoringsites,rangingfrom 30-34 genera. At Site515,generic
richnesq22 genera)is markedlyreduced possiblydueto the instabilityof the new river channel
andongoingpresenceof fine sedimentghat canimpactsuitablemacroinvertebratehabitat.
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Species Richness

S-H Species Richness at Kinni Monitoring Sites

W 2022
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120 478 504 515 574 652
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Figure6. Singlehabitat speciegichnesg SRt KinnickinnidRivermonitoring sitesin 2022

The2022 SH samplingresultsindicatethat speciesrichness(Figure6), like genericrichness,is
very consistentacrossall five Upper and Lower Kinni monitoring sites, rangingfrom 39-44
species Aswith genericrichnessspeciegichness32 species)s markedlyreducedat Sie 515,
possiblydue to the instability of the new river channeland ongoingpresenceof fine sediments
that canimpactsuitablemacroinvertebratenabitat.
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# EPT Genera
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S-H # EPT Genera (EPTG) at Kinni Monitoring Sites

N 2022
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Figure?. Singlehabitat EPTgenelic richnesg EPTGAt KinnickinnidRivermonitoringsitesin 2022

Aswith genericand speciesrichness the 2022 SH samplingresultsindicate that EPTgeneiic

richnesg(Figure?) is alsovery consistentacrossall five Upperand LowerKinnimonitoring sites,
ranghgfrom 7-11 genera. Generiaichnesg34),speciegichnesq44),and EPTgeneic richness
(11)areconsistentlyhighestat Site504 (LowerKinni),locateddownstreamfrom the PowellFalls
Dam Aswith genericand speciesichness EPTgeneic richnesg4) is markedlyreducedat Site
515.
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HBI Value

S-H HBI Values at Kinni Monitoring Sites

H 2022
10'00 3 3 - 3
Lower Kinni Upper Kinni
9.50
9.00 - -
8.50 5.51-6.50 = Fair Water Quality
8'00 4.51-5.50 = Good Water Quality
7'50 3.51-4.50 = Very Good Water Quality
_"00 0.00-3.50 = Excellent Water Quality
6.50
6.00 2-85
5.28
5.50
5.00 4,91
4.45 4.46
4.50
4.00
3.50 3.38
3.00
2.50
2.00
1.50
1.00
0.50
0.00
120 478 504 515 574 652

Kinni Monitoring Site

Figure8. Singlehabitat HBIValuesat KinnickinnidRivermonitoring sitesin 2022

Asdescribedn the Glossarybelow), the HilsenhoffBiotic Index(HBI)is a water quality index of
organicpollution, basedon a macroinvertebrateO 2 Y'Y dzyrdsflods@d the combinationof
highorganicdoading(typicallynutrient-related)anddecreasedlissolvedxygenlevels. Notethat
lower HBIvaluesindicatebetter water quality.

The2022SH HBIvaluesat KinnickinnidRivermonitoringsitesare presented in Figure8. At Site
574,the HBIvalueis indicativeof excellentwater quality, while HBlvaluesat Sites504 and 652
areindicativeof verygoodwater quality. HBIvaluesat Sites120and478are indicativeof good
water quality. TheHBIvalueat Site515reflectsfair water quality. Basedon HBIvalues,water
quality in the UpperKinni(verygoodexcellent)is slightlybetter than water quality in the Lower
Kinni(goodvery good). TheelevatedHBIvalueat Site 515 (fair water quality) may reflect the
presenceof fine, nutrient-laden sedimentsin the new Kinni channeland the ongoingwater
quality influenceof LakeGeorge.
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m-1Bl Value

S-H m-IBI Values at Kinni Monitoring Sites
m 2022

10.00
9.50
9.00
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Lower Kinni Upper Kinni
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8.00
7.50
7.00

7.53 7.36
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6.50 6.08
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5.00
4,50
4.00

3.50
3.00 2.76

5.93 6.04

2.50
2.00
1.50
1.00
0.50
0.00

Very Poor

120 478 504 515 574 652
Kinni Monitoring Site

Figure9. Singlehabitat m-IBlValuesat KinnickinnidRivermonitoringsitesin 2022

Asdescribedin the Glossarybelow),the macroinvertebratelndexof Biotic Integrity (m-IBl)isa
numerical index (0-10 scale) that provides an integrated expressionof site condition by
combiningmultiple macroinvertebratemetricsand environmentalstressorgWeigel2003)

The2022 SH m-IBlvaluesat KinnickinnicRivermonitoring sitesare presentedin Figure9. At
Sites120,504,574and 652, m-IBlvaluesindicatethat the macroinvertebratecommunitiesare
in good condition. The m-IBI value at Site 478 reflects a fair macroinvertebratecommunity
condition. Basedon m-IBlvalues macroinvertebratecommunityconditionsin the LowerKinni
are very comparableto thosein the UpperKinni Them-IBlvalueat Site515 indicatesa poor
macranvertebrate community condition, likely influenced by the instability of the new Kinni
channelincludingbankerosion,embeddedsubstrate,andlackof habitatdiversity.
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100%

S-H Representation of Macroinvertebrate Orders at Kinni Monitoring Sites in 2022
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FigurelO. Singlehabitatrepresentationof major macroinvertebrateordersat KinnickinnidRiver
monitoringsitesin 2022

The SH representation(by percentindividuals)of the major macroinvertebrateorderspresent
at KinnickinnicRiver monitoring sites in 2022 is shown in Figure 10. The Ephemeroptera,
Plecoptera,and Trichoptera(EPTprders,typicallycomprisedof pollutant intolerant organisms,
were mostcommonat Site574 (60%presence).EPTpresencewvasvery similarat Sites120,478,

504,and672,rangingfrom 32-37%. EPTpresenceat Site515wasjust 7%,consistingonly of five

Ephemeropterapecies. Withinthe EPTorders,Plecopteris poorlyrepresented appearingonly

at Sites478(<1%)and 504 (<1%)asa singlegenus(Perlestd. TheDipteraand Tubificidaorders,
generallycomprisedof more pollution tolerant organismswere dominant (91%)at Site 515.

Dipteraand Tubificidapresencein the LowerKinniat Sites120(58%)478(64%).and 515 (51%)
wasgreaterthan that in the UpperKinniat Sites574 (26%)and 652 (46%). Thedominanceof

Dipteraand Tubificidaordersat Site 515 and increasedpresenceof these orders in the Lower
Kinni may be associatedwith the presenceof finer, more organic sediments. The orders
Amphipoda(1-14%)and Coleoptera<1-11%)were presentin relativelysmallproportionsacross
all Kinnimonitoringsites.
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SH Site515in the former LakeLouisg2022photo by KentJohnson)

Multi-Habitat (M-H) vs Sngle-Habitat (SH) Monitoring Results2022

TheM-H protocolisthe basisfor the only river-wide assessmentf Kinnimacroinvertebratesn

2001 and 2002 with the strength of representinga broad variety of aquatic habitats at each
monitoringsite. TheSH protocolisthe WDNRrecommendedorotocol for wadeablestreamsin

Wisconsinwith a history of occasionalse for assessindinnimacroinvertebratesat a limited

numberof locations The2022Kinnimacroinvertebratedataat four monitoringsitescanbe used
to comparethe results of these two samplingprotocols, employingthe metrics of generic
richnesg GR)speciegichnes{SR)and EPTgeneiic richnes§EPTG).
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Generic Richness

M-H and S-H Generic Richness at Kinni Monitoring Sites in 2022
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Figurell. Multi-habitat vs.singlehabitat genericrichnesg GR)at KinnickinnidRivermonitoring
sitesin 2022

Figurell presentsa comparisorof M-Hand SH genericrichnessvaluesat four Kinnimonitoring
sitesin 2022 While the M-H and SH genericrichnessvaluesare identical at M-H Site 8, SH

genericrichnessvaluesare slightly higherthan M-H genericrichnessvaluesat M-H Site2, M-H

Site6, andM-H Site7, with the greatestdifference(6 genera)occurringat M-H Site6. It appears
that the SH protocol is associatedwvith highergenericrichnessvalues possiblyfavoringuse of

the SH protocol to best estimategenericrichness However detailsrelated to the diversity of

genericrepresentationacrossthe major macroinvertebrateordershaveyet to be examinedfor

these limited M-H and SH results If the M-H and SH generalists are different at a given
monitoring site, overall genericrichnessat the site may increaseby combiningthe two lists
createdby the useof both protocols.
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Figurel2. Multi-habitat vs.singlehabitat speciegichnesgR)at KinnickinnidRivermonitoring
sitesin 2022

Figurel2 presentsa comparisorof M-Hand SH species richnessvaluesat four Kinnimonitoring
sitesin 2022 At all four monitoringsites,SH speciesichnessvaluesare slightlyhigherthan the

M-H speciegichnessvalues with the greatestdifference(6 speciespccurringat M-H Ste 2. It

appearghat the SH protocolis associatedvith higherspeciegichnessvalues possiblyfavoring
useof the SHprotocolto bestestimatespeciegichnessHowever detailsrelatedto the diversity
of speciegepresentationacrossthe major macroinvertebrateordershaveyet to be examined
for theselimited M-H and SH results If the M-H and SH speciedists are different at a given
monitoring site, overall speciesrichnessat the site may increaseby combiningthe two lists
createdby the useof both protocols.
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