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ACD Anoka Conservation District

BMP Best Management Practice

CAC Citizen Advisory Committee

CADDIS Causal Analysis/Diagnosis Decision Information System
CCWD CoonCreek Watershed District

CFU Colony Forming Units

DELT Deformities, Eroded fins, Lesions or Tumors
DNR Department of Natural Resources

DO Dissolved Oxygen

DBS Deposited and Bedded Sediments

ECS Ecological Classification System

EPT Ephemeroptera, Rtoptera, Trichoptera
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FASL Feet above Sea Level
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MNDNR Minnesota Department of Natural Resources
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STORET STOrage and RETrie$gistems

TAC Technical Advisor@ommittee
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TMDL Total Maximum Daily Load
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USDA United States Department of Agriculture
USEPA United States Environmental Protection Agency
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UMRB Upper Mississippi River Basin
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ThisStressor Identificatiomeport evaluatestressorghat arethe likely causés) of aquatic life

and aquatic rereation impairmens for the Coon CreekVatershed District in Anoka County,
Minnesota. This report covers foumpairedreaches Coon Creek, Sand Creek, Pleasure Creek,
and Springbrook CreeK his reportdetailssteps takerusing the United States Envimmental
ProtectionAgency's and Minnesota Pollution Control Agen@yBCAsyptressor Identification
guidanceas well ashe USEPA's Causal Analysis/Diagnosis Decision Information System (CADDIS).
CADDIS israethodology for conducting a stepwise analysdigandidate causes of impairment.
CADDIS characterizes the potential relationships between candidate causes and stressors and
identifies the probable stressors based on the strength of evidence from available data.

In 2006, Coon Creek (reach 070103530), Sand Creek (reach 070102888), Pleasure Creek
(reach 0701020694), and Springbrook Creek (reach 07010288)were added to

Minnesota's 303(d) List of Impaired Yées foraquatic lifeimpairment. The MPCA has

developed an Index of Biotic Integrit\Bl) to evaluate the biotgical health of streams in the

state. Currently, an IBI has been developed for two biological communitiegHI&t)and
macroinvertebrategM-IBI) Coon Creek, Sand Creek, Pleasure Creek, and Springbrook Creek,
are all listel as impaired based on-\BI standardsCoon Creek and Sand Creek als®o in

violation of FIBI standards, butince both of these streams are more than 50% channelized,
0KS FTAAKSNRASE AYLI ANNSY( KredAquats Sifg UsBAELE NNS R
program isin place. Coon Creek, Pleasure Creek, and Springbrook Graed,also been added

to the 2014 303(d) List of Impaired Waters for contact recreation due to eleviasetierichia
Coli(E. coli concentrations.

Portions of CCWD have beemnitored for macroinvertebratesand fishsince 200y both the
MPCA and ACD. The most recent data (within 10 yeasanalyzed to determin¢he
integrity of listed impairmentshowever, m stream reachew/hererecert data was limited,
monitoring data fom year 2000 was used despite being outside the/é@r window.

Potential candidate causes that were ruledt based on examination of existing data include
nitrates, pH, temperature, and uionized ammonia. &didate causethat could not be ruled
out were examined in more detaib determine possible lirdgesto identified impairment.

The remaining causes wedéssolved aygen, excessesliment, excesphosphorus altered
habitat, altered hydrologyand chlorides Specific stressors creating simiédfects were
aggregated asecommendedn CADDIS methodology to simplify the CADDIS process

BEvidence was strongest f@axcess phosphoruesnd altered habitabs widespread stresssy
followed byexcess sediment, araltered hydrologyflashyflows). Dissdved oxygen had strong
evidence but was isolated ta€Coon Creekeadwatersand is likely the result of natural sources
Altered habitat wasn expectedstressor sincanpaired reachesra designed and maintained
as stormwater conveyance channeksfficient stormwater conveyance requires channel
maintenance; a practiceontrary tothe creation of adequate habitatTherefore,
implementation activitieshouldfocuson the control of stormwater flows which will lead in
reductions ofphosphorussediment, anchydrology (flashiness).

dzy



Mdny 0 N2 RdzOU A 2y

1.1 Overviewof Watershed Impairments

Coon Crek (AUID#7010206530) wadirst placed on the2006State of Minnesota's 303(dist of
AYLI ANBR g1 G§SNRAR T2NJ AYLI A NVa§ugticmaranvedtdbiatdzl G A O £ A
index of biological integrity (MBI). Sand CreeRJID#07010206558), Pleasure CreelJID#
07010206594), and Springbrook CreekID#07010206557) were also added to the list in
2006 for impairmen2 ¥ & I |j dbaded ofthefsdm€ BIBlassessmentln 2010 and 201,1

the MPCA also monitored Coon Creek for bacteria as part of the Upper Mississippi River
Bacteria TMDproject The assessment process for the d\r\aft 2014 303(d) list determined that
(E. col water quality standard ancédded themto the impaired waters listSampling of fish
assemblagesn Sand Creek and Qo€reelalso show an impaired fish communityowever

since both of thesstreams are more than 50% channelized, the listing will be deferred until

0 KS { {kdA§uati Lifé WsBINTALbpgramis in place.An overview ofll watershed
impairments aresummarizedelow (Tablel) andalso illustratedn Figurel.

Tablel. Summary of stream reaches with impairment listings in the Coon Creek Watershed.

Waterbody Name Reach Description AUID# \_(ear MHEEEE Impairment
Listed use

Coon Creek Unnamed Cr. to Misssippi R. | 07010206 | 2006 Aquatic Macroinvertebrate
530 life bioassessments

Unnamed Ditch Headwaters to Mississippi R.| 07010206 | 2006 Aquatic Macroinvertebrate

Pleasure Creek 594 life bioassessments

Sand Creek Unnamed Cr. to Coon Cr. 07010206 | 2006 Aquatic Macroinvertebrate
558 life bioassessments

County Ditch 17 | Headwaters to Mississippi R.| 07010206 | 2006 Aquatic Macroinvertebrate

Springbrook Creel 557 life bioassessments

Coon Creek Unnamed Cr. to Mississippi § 07070206 | Draft Aquatic Escherichia coli
530 2014 recreation

Unnamed Ditch Headwaters to Mississippi R.| 07010206 | Draft Aquatic Escherichia coli

Pleasure Creek 594 2014 recreation

County Ditch 17 | Headwaters to Mississippi R.| 07010206 | Draft Aquatic Escherichiaoli

Springbrook Creel 557 2014 recreation

Coon Creek Unnamed Cr. to Mississippi R 07070206 | Deferred | Aquatic Fish bioassessment
530 Life

Sand Creek Unnamed Cr. to Coon Cr. 07010206 | Deferred | Aquatic Fish bioassessment
558 Life




Impaired Waters
Coon Creek Watershed District

Coon Creek

Sand Creek

Impairments
—— Bacteria, MIBI
—— MIBI, FIBI (Deferred)
Bacteria, MIBI, FIBI (Deferred)

Figurel. Impaired reaches within Q@D.

1.2 Organizationaframework of Stressor Identification process

The Stressor Identification (Sl) process is a reactive measure prompted by an assessment of
biological monitoring data not meeting the expected community composition for a given
stream clasification. ThisSlIreport was preparedisingboth the US EPAnNdMPCAStressor
Identification documentand theUS EPA's @aal Analysis/Diagnosis Decision Information System
(CADDIS). CADDIS is a methodology for conducting a stepwise analysis of candidate causes of
impairment(Figure2). CADDIS characterizes the potential relationships between candidate
causes and stressors, atiten identifies the probable stressors based on evidence from
availabledata. This process draws upon a broad array of disciplines including aquatic ecology,
hydrology, geomorphology, geology, chemistry, and land use anafsength of Evidence
(SOE) analysis is included in the Sl process to substantiate or refute the case for selected
candidate stressors.
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2.1 PhysicalSetting

TheCCWDs a 107 square mile drainage area located in central Anoka Caonetgst central
Minnesota While there may be consistent chemical and physical stressors across the entire
watershed, t is difficult toaccuratelyevaluate poéntial biological stressorwithout further
stratifying the drainage area into smaller subwatersheds. For this report, CCW42paasated
into four subwatershedsach based ohydrologic boundariesf impaired reachesThe names
andlocations of the fousubwatersheds are shown Figure3 below.

Subwatersheds
Coon Creek Watershed District

Subwatersheds

Pleasure Creek
Sand Creek
Springbrook Creek
Coon Creek

Figure3. Name and location of CCWD subwatersheds.

2.2 Ecologicabetting

TheUSEPA defines ecoregions for Minnesota based on areas of relative homogendgtydor
use, soils, landforms, and potential ngal vegetation TheCoon Creek atershed is located
within the North Central Hardwood Forest ecoregion. This ecoregion is definedassaof
transition betweenforested ares to the north and east aralyiicultural areas to the south and
west. The terrain varies from rolling hills to smaller plains. Upland areas arecibtest
hardwoods and conifers while thdgins include livestock pastures, hay fields and row crops
such as potatoes, beans, peas, andxc
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The Minnesota Department of Natural Resources and the U.S. Reedte have also

developed arEcological Classification System (ECS) to aid in ecological mapping and landscape
classification. The ECS follows the National Hierarchical Framewscklogical Units

(ECOMAP 1993). The ECS is a method to identify, describe, ampdagegssively smallarnits

of land withvarying capabilities to support natural resources. The system integrates climate,
geology, topography, soils, hydrology, and vegien data. The benefits of this classification
system are it allows resource managers the ability to consider ecological patterns at various
scales and to identify areas with similar managementdssand opportunities. Hseven

levels of classificattoand mapping for Minnesotare shown belowTable2) along with

[ 125Q& RSaAIYyIFHGAZ2Yy D

Table2. ECOMAP classification system.

Province Eastern Broadleaf Forest
Section Minnesota and NE lowa Morain
Subsection Anoka Sand Plain

Land Type Associatiol Anoka Lake Plain

Land Types Glacial Lake Hugo Lake Plain

Glacial Lake Fridley Lake Plain
MississippBSand Plain
Land Type Phase N/A

2.3 LandUse

TheCCWDs comprised of varying land uses but is generallgdesd as having an almost
entirely developed suthern portionwhile maintaining a more rural, agricultural northern
portion. More specific land uses are tabled belolable3) with Figure4 providinga visual
breakdown

Table3. 2010 land use breakdown

LAND USE Area (acres)| Percent
Single Family Residenti| 21,413 31.5%
Open/Vacant 19,054 28.0%
Parks/Recreation 10,909 16.1%
Agricultural 4,965 7.3%
Multi-family Residential| 2,337 3.4%
Commercial 2,249 3.3%
Water 1,686 2.5%
Industrial 1,623 2.4%
Public/SemPublic 1,535 2.3%
Major Highways 1,426 2.1%
Airport 627 0.9%
Railway 92 0.2%
Total 67,916 100%
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2010 Land Use
Coon Creek Watershed District

LAND USE

I Agricultural

[ | Airport

] commercial

[ Industrial

[ | Major Highways

I Multifamily Residential
I Parks/Recreation
I Public/Semipublic
I Railway

|| Single Family Residential
[ Vacant

[ Water

Figure4. Land Use Breakdown in 2010.

2.4 SoilFaormations

The soils of thd07 square mile Coon CreelaWrshedDistrictdeveloped from glacial outwash
andorganic deposits (USDA 197h)is located on the Anoka Sand Plaihichis a sand

outwash plain formed by the retreat of the Superior LobEthe GrantsburgSubLobe of the

late Wisconsin glaciers. Soils are derived primarily from fine sands and are mostly droughty,
upland soil{Psamments) However, there are organic sajldemists) irdepressions and

valleys along with poorly drained prairieils (Aquols) along the Mississippi River (Cummins
and Grigal 1981).

Onafinerscaleli KS ¢ I (i S N& K Sdeufsan threlggoRérpbiddniftypes that contain
distinctive landforms and patternsThethree land types areGlacial Lake Hugo, Glaciakéa
Fridley, and theMississippi RiveFerrace(Figureb).

Glacial Lake Hugo

This is the largest land type in the watershedvering approximately 37,000 acres (57 sg. mi.)
This equates to about 54% of the total watershed area. Glagial Lake Hugo Plain is an
undulating sand plain comprised of rolling dunes and small flats in the upland, argihgw
depressions and flats. The elevation ranges from 930 feet above sea level (FASIHASB40
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with an average slope of roughly 0.95%oils on this plain are excessively drained, somewhat
poorly drained, or very poorly drainednd dominated by Zimmerman fine sands (459%gnti
fine sand (15%)and Lino fine sarg(10%).

Glacial Lake Fridley Plain

Approximately 22,042 acres (34 sqi.) are classified as Glacial Lake Fridley Plain.laRais

type covers roughly 32% of the total watershed area and is characterized by large, level areas
that were, or still are, bogs with small islatike features rising roughly-05 feet above the

general surrounding land level. Elevations for this land type range fronF83Xo 890 FASL

with an average slope of 0.7%. This is the flattest portion of the watershed. Soils in this plain
are \ery poorly drained and formed afrganic material and fineands which are also poorly
drained. Rifle peat and muck account for 60% of the soilsisnand type followed by 20%

Isanti fine sand.

Mississippi River Terrace

The Mississippi River Terrace defines most of the western boundary of the watershed. The
Coon Creek portion of the Mississippi River Terrace is approximately 8,736 acres (13.7 sq. mi.)
which comprises roughly 13% of the total watershed ar€his land type is described as nearly
level to a gently sloping outwash plaiwhich is dissected bgrainage ways that historically de

to the Mississippi River. This pl&iasan average slope of 1.4% but greater variability is seen

due to large depressions that have steeper slopes adjacent to them. Elevation ranges from 890
FASIto 810 FAShccur inthe Mississippi River Terrac&oils in this portion of the plain tend to

be excessively drained and sandy throughout.
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Landscape Patterns
Coon Creek Watershed District
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Major Land Types

Mississippi River Terrace

Lake Hugo Landform
Lake Fridley Landform

Figureb. Major Landscape Patterns of CCWD.

2.5 HistoricConditions

Three historic periods can be distingiied based upon land cover chanigeéhe watersheds of
the four streams examined in this studyrhese periods were identified through use of Public
Land Surveys (PLS), oral history accounts, and examination of aerial photos. The first of these

periods s defined as the pr® dzNR LIS I Y
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pre-European era was mostly dominated by oak savannah intermixed with tamarack bogs and

sedge meadows. R&luous forest and wet prairie we the only other land cover pes

utilizing more than 5% of the total watershed ar@agure6).

While there are no detailed maps of CCWD showingEarepean settlemenstream
morphology, generalizations can be made from PLS sketches. Public land surveysiffom 18
1855 suggest Coon Creek was a highly meandering siaémrg most of its reaches. Evidence
that Coon Creek was a highly meandering streaaiss prevalentvhen soils and topography
are examined. Soils in this area are mostly comprised of highlybdéeddie sands which favor
sinuous channels. Topography in the an@a minimal change evidenced &y average stream

slopeof less tharl.0% through most of the distrigtith the exception being along the

Mississippi river terraceLower portions of theystem do have a slightly larger variation but
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still exhibit a modest average stream slope of 1.48odible soils, in combination with low
stream gradientcreateconditions favorable for aaturallymeandering system.

The second period of land coverastge was dominated by the introduction and intensification
2F FIANROdz GdzNIF £ LINF OGAOSas o60S3aaAyyayI-208y (GKS f
century. This period is defined by the intensification of agriculture and progressive drainage of
the land. To facilitate agriculture on poorly drained land and-gabsoils the statepassed

Chapter 108inder state statutean 1883 allowing county commissioners to authotize
construction of ditches owater courses within the county, including tdeainage of shallow,
grassy, meandered lakes under four feet in depth. Drainage law set forth a process allowing
landowners the right to petition for drainage projects; those who benefitted from the drainage
were assessed to pay for From 18911918 a tal of 13 ditches were dug in the drainage area
of Coon Creek. Ditches dug for agricultural drainegee often laterals stemming froitine

main channel of Coon Creeln addition to agricultural drainage ditch construction, large
portions of natural sttams were channelized to more quickly transport water off the land.

The third and final period of historicchanfpe/ / 25 2 OOdzNNB R RdzZNAyYy 3 (GKS Y
Bythelate 194p n Qa s> Ff 22 RAyYy 3 0 DarhagrBultire/upsiréndaazsand ¥ F SO0 A
downstreamareasin Coon Rapidsvhere rapid housing growth occurred peatorld War 1.

With continued suburban growthihe drainage system that mainly served as an agricultural

tool began to function as a storm sewer systenthiea 1960y n (Pardnsof the Pleasure and

Springbrook Creek watersheds were encased entirely in pipes to quickly move water

downstream. Today, agricultural use is diminishirigle housing has expanded northward and

public demand fowater quality and aesthetics have becomentioant issues
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Pre-Settlement Vegetation
Coon Creek Watershed District

Vegetation

[ Deciduous Forest
I Fioodplain Forest
- Maple Basswood Forest
[ Marsh

I Mixed Oak Forest
| | Oak Savanna
Prairie

|:| Sedge Meadow
| | shrub carr

- Tamarack Bog
[ Water

B et Prairie

Figure6. Presettlement vegetation.
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Coon Creek, Sand Creek, Pleasure Creek, and Springbrook Creek all semtegsapartof
the stormwater drainage system for portions of the sewgres within the watershedThese
streams have been mostly channelized, dredged, or straightened, and function mainly to
convey stormwater from the watshed to the Mississippi River.

Coon Creek

Of the107 gjuare mileeencompassinghe area of this stug approximately 78.3 square miles
aredrained by the Coon Creek subwatershddis subwatershed includes portionstbé cities
of Andover, Blaine, Columbus, Coon Rapids, and Ham Téleeman stem of Coon Creek
begins as a series of channelized streama large wéand complex known as the Carlasery
Wildlife Management Are@VMA). Coon Creelows generally south southwest to its
confluence with the N&sissippi River jusbuth of the Coon Rapids Damhe main channel of
Coon Creek is approxately 26.7 miles long and drops roughly 90 feet from its headwaters to
mouth. Nearlyhalf of the total drop occurwithin 5 miles of the cree® outlet into the
Mississippi RiverLand useshiftsfrom predominately forest anavetland in the headwaters to
dense urban residential use near the outlet. A breakdownawofd use in this watershed has
vacant spaceomprising 31.8% of the watershe®elow vacant spacgamesingle family
residential housing (29.8%), parks/recreation (17.,6%) agriculture usat 10%.

Sand Creek

At 15.8 square mileghe Sand Creek subwatershed uistroughly 20% smaller than the Coon
Creek subwatershed unit. The Sand Crdbwatershed is covered rstly by the rapidly
developing @y of Blaine along with the eastern edge afdd Rapids.Land use in this drainage
area is dominated by three main classifications, sifeyeily residential (37.9%), vacaspace
(20.19%), and parks/recreatiorl(.7%6). No other land use type accounts for more than 10% of
the total subwatershed areaThe Sand Creedubwatershed drains t&and Creekefore
eventually emptying t€Coon CreekSand Creelkhas an approximatel8.3 milelong main
channelthat flows northerly before turning west to it€onfluence withCoon Creek i€oon
Rapids. Sand Gk has a totaklevation change of roughly 50 feet over the entire main
channel.

Pleasure Creek and Springbrook Creek

Both Pleasure Creek and Springbrook Creek have much smaller subwatersheds than those
mentioned above. Pleasure Creek drains only 2.7 qoles accounting for roughly 2.5% of

the total drainagearea forCCWD Spmgbrook Creek is slightly langat 4.13 square miles but

is still small when compared to the Coon Creek and Sand Creek subwatersheds. Land use in
both of these systems in deely urbanized and almost completely developéd.Pleasure

Creek, 62.8% of the subwatershed isken down betweenesidential 49.3%) and major
highways (13.5%). Springbrook Creefavgatershed is similarly developed with 40% residential
and 13.9% comnreial. These subwatershedsere nearly fully buikout prior to modern
A02NXoF GSNI NB3dzAf F GA2Yy ONBFGAY3 FRRAGAZ2Y LT OKI
guality objectives.
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Biological health was determined thugh the use of a mulinetric approachreferred to as an
Index of Biological Integrity (IBI). These indiv@ke use of numerous attributde measure
species diversity and abundance, composition, feeding characteristics, and reproductive
1-12 attedditesqalsd Knowdzas $netsics) to draw conclusions
about the biological assemblage presgnhich provides insight into the health of the stream
they were sampled from. Each recordeetric has a predictable change in thece of human

strategies Ty O f €

disturbance; thidielps toR S G SNX Ay S
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developed separately for fisheries i) and macroinvertebrates @MBI), as well as separate
thresholdsbased on stream classificatians

The MPCA aksifies streams based on drainage area, gradient, and geographic locations in
order tobetter 3 4 S & &
expected community composition for both fish and macroinvertebraiedble4 listsall
biological monitoring stations found in the Coon Creek Watershed District, along with
corresponding fishvhacranvertebrate classificationas assigned by the MPCRigure7 shows
the geographical locationfahe listed biological monitoring sites.

aryyS8azil Qi
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Table4. Biological monitoring stations in CCWD. NS=Not Sampled.

OA2f 23AO0I

Station ID Location Description A Invert Subwatershed
Class | Class
10UMO003 Vale St. NW, Coon Rapids 5 6 Coon Creek
00UMO64 111" Ave, Coon Rapids 5 5 Coon Creek
10UM021 149" Ave, Ham Lake 6 6 | Coon Creek
10UMO018 Andover Blvd, Andover 6 6 Coon Creek
10UMO017 Hanson Blvd, Coon Rapids 5 6 Coon Creek
10UMO020 Naples St NE, Ham Lake 7 6 Coon Creek
00UMO059 Hwy 65, Ham Lake 7 6 Coon Creek
00UMO065 Olive St., Blaine 6 5 Sand Creek
00UMO062 East River Rd, Coon Rapids 6 5 Pleasure Creek
00UMO61 Riverview Terrace Rd, Fridley 6 5 Springbrook Creek
00UMO086 County Rd 10, Blaine 6 NS | Springbrook Creek
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Biological Monitoring Locations ’\I_,J_\
Coon Creek Watershed District

10UMO018 »
0UMOS3 \m £
N

Stream Reache
—— Pleasure Creek
—— Sand Creek

—— Springbrook Creek
Coon Creek

Figure7. Map of MPCA biological monitoring locations

4.1 CoorCreek

Coon CreekAUID#07070206530) hasfive separate classificationssed to assess biological
health, threefor fish, and two fornvertebrates. Fsh classificationfor CoonCreek are
Northern Streams Northern Headwatersand Low Gradientwhile macranvertebrate
assessments argassified as eitheBouthern Forest Strean{&lide/Pool Habitatspr Southern
StreamgqRun/Riffle Habitats)

A survey of the fish community in Coon Creek was gotatl by MPCA at five locations,
however only one of these locations (ID 10UMO003) was considered ¢arpentlyassessable

by MPCA standardg=ish species collected at site 10UMO003 are indicative of a stressed, warm
water fishery. Complete sampling data detailed in Appendix A and computed metric scoring
is detailed in Appendix B for all stream reach@sotal of 27 species were sampled at this site
scoring below only 9 other sites in the entire UMRB with a Northern Streams classification
Despitehaving above average diversityr the UMRBspecies evenness begins to show
evidence of a stressed communitypeBies composition wadominated by four specidesaving
the other 23 species with few individual€ommonShiner Luxilus cornutys Green Sufish
(Lepomis cyanellpsSand ShineNptropis stramineus and White SuckeCatostomus
commersonjidominated the fish community at this sit&hesespecies are generally
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considered to be pollution tolerant and typical of degradetian streams. Theamninance by

few speciess alsotypical of degraded urban stream®utside of the dominant species, strong
numbers of bigmouth shindiHybobsis dorsaljsnd fathead minnowPimephalepromelag

were alsocollected. These species have been observed toagtshow a preference for turbid
waters prane to siltation (Becker 1983). An evaluation of the remaining Coon Creek sites show
a predominancef short lived,generalistspecies. The dominanty generalisspecies and lack

of long lived speciem comhbnation with few intolerant speciesupports thelisting of Coon

Creek adiologicallyimpaired water

Coon Creek acronvertebrate assemblages are also indicative of stream degradafiovo

sites are meeting the MBI threshold for their given stream dgeationbut the overall picture

for Coon Creek is symptomatic of a stressed systeRIT taxa are widely known to be highly
sensitive to various forms of disturbance. The number of EPT taxa in Coon Creek is well below
the average oftJpper Mississippi Rev Basin JMRB sites with healthy invertebrate

assemblages. In addition to the low number of EPT taxa, a low number of EPT individuals are
also represented (Appendix B). Both of these metrics do however improve downstream
suggesting a possible improventan streamcondition.

4.2 SandCreek

Biologicakamplingin Sand Creek has all beatone site, station 00UMO065Fish sampling has
atotal of four sampling events and results are indicativeatf only degraded conditions but

also deteriorating conditins (Appendix B) Speciesichness (number of taxa collected) has
declined by approximately 50% from 2000 to 2010. Also, the total number of individuals has
shown the same trend, declining from 290 specimens in 2000 to only 43 in 2010. Of the total
number of fish captured, White Suck@Zatostomus commersonidere dominant, followed by,
Johnny DartefEtheostoma nigruny Blacknose DaqRhinichthys atratulys and Fathead

Minnow (Pimephales promelds These species arall tolerant of distubed conditons(Becker
1983). The average-BI score for these four sampling events aligns very closely with the
average of all impaired sites in the UMRB, scoring 18.25 and 17.25 respectively. One sample on
Sand Creek indicates a severe impairment with only ax@tsampled and a total of eight
individuals. Listing ofSand Creefor impaired fisheriehas been deferred until the

development of Tiered Aquatic Life Uses (TALU) standaeds place TALU will provide
revisedstandards for streamwith modified ug such as those functioning primarily as
stormwater conveyance channels.

Macronvertebrate sampling consists of only two samples, one sample from 2000 and the other
from 2010. These samples also show potentially deteriorating conditions wiBl Btore®f

34 and 17respectively(Appendix B Both of these samples have a higher than expected
number ofHydropsychidae speciesdindividuals when compared tother streams of the

UMRB with Southern Streams classification. An increase iHydeopsychidaenetric is

predicted with the presence of increased stream disturbaraspeciallyrbm excess nutrients.
Tolerant taxa were also dominant, accounting for 68% of all taxa sampleelabundance of
tolerant taxa paired with theomplete alsence of intolerat taxais a patternrepresentative

other impaired sitesn the UMRB The number of long lived species was comparable to other

22



streams of the UMRB but the number of long lived individuals was much lower than expected.
The lack of long lived individualsopides further evidence that stream degradation is
occurring.

4.3 PleasureCreek

Pleasure Creek fish sampling has been limited to one sampling event iraS@dion

00UMO062 Sampling results show a slightly higher thaarage number of taxa anddividuals

compared to other low gradient sites of the UMRBetric scores can be found Appendix B

of this report MPCAdata indicatesstation 00UMO062 isnon-assessabkedue to its proximity

to a larger body of watenississippi Riv@r Thedesignatiorofa y 2@ 4 Sa al owasS ¢ adl ad
justifiableasGizzard ShafDorosoma cepedianumaknownlarge river speciesvere sampled

inPleasure CreeK. Ay OS al YL Ay3 ¢l-BAa8SHNERONNVSKR RFl OKEY R
is not currently listed as impairedrf@ish assemblages.

Macronvertebrate assemblages for Pleasure Creekevassessed through one sample, also
collected in 200@t site 00UMO062 This sampling effort resulted in anlBI score of 29 which

is below the Southern Streanctassthreshold of 35. EPT percentageetric scores suggest
good stream conditioimowever, further insightcan be gained when looking thte distribution

of familieswithin this metric. The percentage Ephemeroptra andPlecopteraare very low at
0.9% and0%respectivelyindicative of poor stream condition Trichoptera percentage is much
higher at42.9%which upfront can suggest sufficient stream condition but this is not the case
Dominance byydropsychidaga family belonging to the Trichoptera order, is a mark of
disturbed stream condition as digssed in the previous section. In Pleasure Creek, 22.7% of all
Trichoptera belong to the Hydropsychidae fantiligher than the average of 16.4% for streams
in the UMRB that meet the NBI threshold Therearealso agreater proportion of
macranvertebrateswho collect their food by filtering from the water colunrather than
physicallygathering their food. This indicates a high amount of orgaratter is present in the
water column which makes filter feeding a moedficient strategy. The combination of fish
andmacranvertebrate 1Bl scores indicates Pleasure Creek is a degraded stream.

4.4 SpringbroolCreek

The fish community of Springbrook Creek is difficuktaluatefor two reasonsl) sampling
conducted by MPC& I & R2y S -I12ya Sla adyoXyS ¢ a AtitSalgedodyd A G a |
water; 2) two sampling eventshowa wide disparityin results making difficult to determine

the severity of the impairment. Fish samplstgppws12 speciesotaling 494 individialsin the

first sample, while the second sample she#species tallying only 38 individual§hese

samples were conducteid 2000 andnly 14 days apart so it is difficult taterpret such a large
difference in the number of individualBish samplingh Springbrook Creek was dominated by
Creek ChubSemotilus atromaculatysHybrid Sunfishand Brook SticklebacKlaea

inconstan$. Of these species, Creek Chub was most abundant. Creek Chub are known to be
tolerant of consideable pollution (Becket983). Of the individuals sampled, 92% were
considered toleranproviding a strong likelihoodegradedconditions exist There was also a
strong representation of planktivorous fish indicating a significant amount of organic matter
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available, much likel@asure Creeklt should again baoted;the samplingof fish assemblages
was conducted on a neassessable reacland is currently not impaired for fish assemblage

Macronvertebrate assemblages were sampled at an assessable sith@auddta suggestsm
unhealthy assemblageSmall percentages (0.3%) of intolerant macroinvertebrates vierad

which correlates well with the 92% of fisampledthat were considered tolerant. An

examination of feeding strategies showed 44%nafcranvertebrates collectedheir food by

filtering it from the water column. This was considerably higher than the average of streams in
the UMRB meeting MBI thresholds. The proportion ofacranvertebrateswho feed via

filtration mirrors the number of plartkvorous fish suggetingabundantorganic material in the
stream. A highamount of organics can be driven by excess phosphohistheory is examined

in section 8.3of this report
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5.1 Escherichi&oli(E. col) Background

A near infinite number of bacteria, viruses, and microorganisms exist in our environment. Most
are beneficial but roughly 10 percent are considered harmful (MPCA 2008). The harmful
vaNA SGASa I+ NB |y and ifingesied iy bilménk epass yignificanhealth risks.

Fecal coliform is one variety of bacteria categorized as a pathogen because of its potential

health risk to humansEscherichia cofE. colj, a bacterium found in theetes of warm blooded

animals, area sub-groupof bacteriaused as algrogate to £cal coliform to evaluate the safety

of recreationaland drinking waters TheMPCAsetsE. colstandards folaquaticrecreation
(swimmingwading S i Od®0 | YR RSAAAYREFS&LEGAYHEI YRBEYXBNBYSy
month are >1260 coloy forming units per 100 milliliters of water (cfu/100mL) or if the

geometric mean of five samples taken within 30 days is greater than 126 cfu/lfe@mlApril

through October These standards are often referredasd OK NP YA Oé | Y Rs I Odzi Sé¢
respectively. In regards to the State of Minnesola colistandard for contact with water, Coon

Creek, Springbrook Creek, and Pleasure Creek are in exceedance resulting in their addition to

the Draft 2014 Impaired Waters List.

5.2 Escherichi&oli(E. col) Data

E. colwere monitored in2013 across CCWD includedffour impaired stream reachesswell
asCD 58 and CD1fibutaries(Figure8). In addition to 2013 monitoringzon, Pleasure, and
Springbrook Creeks have earlier monitgyiof varyingeffort. Coon Creelwasmonitoredin
2010 and 2014s part of the Upper Missiggi River Bacteria TMDL projedleasure Creek
has additional sampling data from 20@609 and Springbrook CrebRsE. colsamples dating
back to 2006
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E. coli Monitoring Locations
Coon Creek Watershed District

Stream Reaches

Coon Creek
Pleasure Creek
~——— Sand Creek

—— Springbrook Creek

Figure8. Locationsf E. colimonitoring conducted in 2013 (site SO633 was also monitored in 2010 and 2011).

CoonCreek

The Coon Creek System (Coon Creek, CD58, and CDhajlhdstal of 107 bacteria samples
documented E. olilevels found throughout @n Creek are quithigh. A total of sven
samples reached the upper limit of laboratdgst range(>2420cfu/100mL). Five of seven
monitored monthshave a geometric mean exceeding 126 cfu/100mL indicating acute
impairment(Tables). Thechronic stadard of 1260 cfu/100mL wasxceeded 12imes which is
more thanthe 10% exceedance threshold for chronic impairme@bon Creek is in clear
violation ofE. colstandards and justly listeddr non-support of aquatic recreation.
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Table5. E. colisampling for Coon Creek system. Red numbers indicate violation of standards for aquatic
recreation.

Sample Total Samples #>12@ % samples1260 Monthly Geometric Mean
Month (N) cfu/100mL cfu/100mL (cfu/100mL)

April 7 0 0% 33

May 9 0 0% 468

June 23 7 30% 384

July 32 0 0% 112

August 8 0 0% 324

September 12 2 17% 267

October 16 3 19% 449

Totals 107 12 11% -

E. colievelshave a drastic variation when comparing edkw samples to storm flows. On
average, storm flows are contributing 10 times mérecolihan base flows.Table5 (above)
highlights the effect of storm versus basevis during the month of JulyJulyE. colievels are
expected to beat or neartheir highestlevelsdue toincreased stream temperaturéong
periods of intense sunlight, argenerallylow flow. However in 2013the month of July
actually metstandarddikely due tolack ofstormevent sampling This suggests thd. coli
levels could potentially meet state standards if storm flowslater controlled

SandCreek

Sand Creek. colmonitoringif far less robust than Coon Creek but does gaasonfor

concern A total of 2 samples were recortl in 2013. Ae months of April and August did not
have anyE. colsamples documented. Regardless, it is apparent that Sand Creek is in violation
of the acuteand chronicstandards (Table6). Geometric means for all months wheratd was
recordedare in violation of the acute standard. The month of October has an extremely high
geomean but this numbes not representative of typical conditiorsince all events were
recorded during a single storm event. Sand Creek also shogsificsint increase in bacteria
levels during storm events, although not as drastic as Coon Creek. Stor. fimimonitoring
shows3.5 times the averagE. colievelof base flows. It should be noted the variation
between storm and base flowsould be increased with elimination & base flow sample of
2282 cfu/100mL recorded on July, 213 This reading imuchhigher than any other base

flow sample and may be due to laboratory error or an isolaeentat or near the monitoring
location. Sample taken at this site two weeks prior and then again two weeks after did not
detect similark. colievels (15G:fu/100mL, 133.4 cfu/100mL) making laboratory error the more
likely scenario.
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Table6. E. colimonitoring for the SandCreek system. Red numbers indicate violationsstdndards for aquatic
recreation

Sample Total Samples #>12@ % samples1260 Monthly Geometric Mean
Month (N) cfu/100mL cfu/100mL (cfu/200mL)

April - - - -

May 4 0 0% 142

June 8 3 38% 480

July 12 1 8% 130

August - - - -

September 4 1 25% 250

October 4 4 100% 1903

Totals 32 9 28% -

PleasureCreek

Pleasure Creek is also impaifteglexcessiv&. colbased on exceedances of both criteria.
Available data clearly documesgxceedan8 & 2 F G(&B¢ aQANRLHE ENB I | YR
sites. Sampling on upstream sitéms beerconducted less frequently bi. colievels nearing
upper limits of laboratory test ranges hasgll been documented This indicates thdt. colis

an issue throughout thentire stream reach and is not simply an exceedance based on
downstream degradationAcuteE. colistandards were violatedh six out of seveisampled

Y2y (GKa LINRPOGARAY3I SJA RSt anssolaied evant. TherdciturkeNdeagey
and magttude ofexceedancendicates a consistent source is presenthia Pleasure Creek
Watershed(Table7). As with Coon and Sand Creeks, storm flows are a significant factor
contributing roughly four times th&. colamount as base flows.

Table7. E. colisampling for Pleasure CreekRed numbers indicate violation of standards for aquatic recreation.

Sample Total Samples #>1260) % samples1260 Monthly Geometric Mean
Month (N) cfu/100mL cfu/100mL (cfu/200mL)

April 4 0 0% 29

May 6 3 50% 759

June 10 2 20% 581

July 5 0 0% 138

August 10 2 20% 290

September 3 0 0% 180

October 3 1 33% 591

Totals 41 8 20% -
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SpringbrookCreek

Springbrook Creek is in violationlafth acute and chronic standar@ddthough not as severely

as Sand Creek and Pleasure Ci@alble8). Springbrook Creek narrowly violates the chronic
standardwith 13% of samples exceeding 1260 cfu/100smmjlar to Coon Creeklhe acute
standard wa exceeded six out of seven montheer a three year monitoring period. The
magnitude of exceedances match those of other CCWD impaired reaches with storm samples
occasionally reaching laboratory limits of 2420 cfu/100mL. The difference between starm flo
and base flow E coli leveh this reach wasubstantial Storm flows accounted for 12 times the
number of colony forming units than did base flows magnifying the importance of dbngro

storm runoff and high flows.

Table8. E colisampling for Springbrook Red numbers indicate violation of standards for aquatic recreation.

Sample Total Samples #>12@ % samples1260 Monthly Geometric Mean
Month (N) cfu/100mL cfu/100mL (cfu/200mL)

April 6 0 0% 37

May 8 0 0% 180

June 13 4 31% 355

July 15 0 0% 139

August 5 0 0% 214

September 9 0 0% 433

October 8 4 50% 404

Totals 64 8 13% -

5.3 PotentialSources

Source identification for fecal bacteria can be a difficult task due to the ands of potential
sources, pthways and ther interactions with each other MPCA launched the Upper
Mississippi River Bacteria TMDL project in March 2008 and identified potential safteecoli
bacteriaacross the entire UMRB/PCA, 2014)Table9 summarizes themost commonsources
and pathway®f contaminationidentified in this study
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Table9. Common sources of fecal bacteria identified in MPCA UMRB Bacteria TMDL.

Source

CommonPathways

Humans

Wastewater Treatment Facilities and
Collection Systems

Land Application of Bisolids

lllicit discharges from unsewered
communities

Land Application of septage

Pets

Dogs

Cats

Livestock

Animal Feeding Operations (Feedlots)

Livestock Not Requiring Registration

Land Application otManure

Grazing

Wildlife

Deer

Raccoons

Ducks

Geese

*Land Cover (Impervious/Pervious) is a critical factor in the fate a
transport of sources listed above.

With respect to CCWDBpecificsources can be eliminated based on knowledgexistingland
use Livestocloperationsarefew and relatively smaih CCWD with most agricultural land
dedicated to sod farming. The lack of livestock makes feedlot operations, land application of

manure, and grazed gtures unlikelyE. colisources Municipal wastewater treatment

facilitiesare nonexistent in CCWD therefore effluent from these facilities as a soualeds

unlikely.

Microbial source tracking was performed as part of the UMRB Bacteria TMDL project for
Pleasure Creek and Springbrook Credicrobial source tracking identifies bacteripegific to
certain hosts providing strongvidence towargoossiblesources. The UMRB Bacteria TMDL
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contained primersdr pets such as cats and do@sit since the primer was more reactive to
humans all three of these sourcewere categorized as one.

Microbial tracking on Pleasure and Springbrook Creek idedtifuman (human/cat/dog)

sources ashe majorcontributorsof E. colicontamination Interestingly, cattle were also
identified as a significant contributor on Springbrook Creek which was not anticipated due to
the urban setting. The primer used for cattle identification (Cow M3) has 100% specificity
which indicdes no false positives should exist (Shanks et al. 2@6&3pite the claim of 100%

specificity cattle as a major contributing source seenlikely. At the time of writing it is

unknownwhy cattle specifiE. colwere detected irSpringbrook CreekThe LUpper Mississippi
River Bacteria TMDLEeport hypothesizes improperly processed compost may be a source of

cattle specific bacteria in urbanized settings but no further weas foundto support this

theory (Plevan et al., 2013)Even if this was a pential source, it is unlikely to be present in
amounts large enough to be a dominant contributorEofcoli
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It isnot surprisinchuman (humans/cats/dogs) source Bf colwere detected in Pleasure and
Springbrook Creegfiven the degree ofnbanizationon the surrounding landscapeResearchers
havepositivelycorrelated microbial densities with watershed factors suckaasl use, density
of housing, population, development, percent impervious area, and domestic adenaity
(Strucket al., 2006). Selvkumar and Borst (2006) found microorganism concentrations from
high-densityresidential areas were higher than those associated withdewsity residential
and landscapedommercial areaslt is likelyurban runoff containinge. colfrom numerous
sources is beingt F f dz&rdmShR f&andscapeluring precipitationevents. Urban stormwater

a T { dzéoKtébuting to the largéisparityin E. coliconcentrations during base and high flow
events(Figure9). If sourcesigch as leakyAilingseptic systems or illicit discharges were the
main sources, it would be expected to observe much higheroliconcentrations during base
flow eventswhen dilutionis reduced

Storm Flow versus Base Flow E. coli Concentrations
2500

2000 —— -

1500 ——F———H—— - - —

1000 — 11+ U -

Concentration (cfu/100 mL)

500 PN\ Y -

—Base Storm

Figure9. Storm flow vs bas flow E. coliconcentrations. Figure is not stream specific nor temporal. Horizontal
red line indicates Acute standard of 1260 cfu/100mL. Upper limit edX¥s is lab limit of 2420 cfu/100mL.

Urban stormwater alone cannot be the sole sourcelefvatedE. colin CCWDincerural areas
alsoexperiencehighE. coliconcentrations.This is exemplified in the upper reaches of Coon
Creek where the percent impervious and housing derditys significantly when compared to
Pleasure and Springbrook Creeknftrtunately, microbial source tracking was not available for
the headwaters of Coon Creek t followingpotential sources arenly speculative.

Waterfowl congregations are considered a potential contributing source but to what degree are

not fully known. Large populations of waterfowl are common across CC¥gpecially during
spring and fall migrationsCCWD contains the Carlos AWAflyIA and expansiveagricultural
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sod fields These areas (Carlos AvaiyMA and sod fields) are located in the headeratof

Coon Creek creating a direct spatial connecbetween observed exceedances and the source
These areas provide excellematerfowl feeding areas in addition to resting areas during
migration Eigurel0).

Figurel0. Waterfowl congregations in CCWD.

Historically E. colwere viewed solely as an indicator of sewage contamination which in many
casestiwas Today, a better understanding Bf coliexists and indicates thabmeE. coli

strains are able to survive the environmentputside the gut of warm blooded animalSften
times, E. colicanexist in counterintuitive areas such aaturally forested areas. Recognizing
the abilityof E. colio survive in the environmaén Kl a f SR (2 GKS ARSYGATAC
strains that are able to survive in saild stream sediments. Transport of naturaliZeccoli
strains from soil to water athe re-suspension of sediment boe E. colduring high flows have
been documengd as potential pathways for contaminatio@amiesoret al., 2005). This theory
fits well to conditions present in Coon Creek, especially teadwaters. Hydrology monitoring
provides evidence that high flows and elevated TSS are common throughonQOteek during
storm events It hasbeen previously shown that ruoff from soil may contribute up to 19% of
E. coldetected in some waterways (Ishii et al., 2008fjacent to many headwater reaches are
sod fields that present favorable conditions fodsaent runoff immediately following harvest.

It is likely thatsomeproportion of theE. coliconcentration sampled in CCW£Cinsm natural
strainsfurther complicating management &. coli

Based on evidence above, it is likely CCWD has multiple sammeg®uting to overall
concentrations; some natural and some-natural. In addition to multiple sources Bf colj
interacting factors such as temperature, stream flow, nutrients, sediment, etc. can exacerbate
the issue making its management very ¢dadjing. Microbial source tracking is helpful to

isolate exact cause but can also confound things when seemingly inaccurate sources are
identified as with the case of bovirtetectionon Springbrook Creek. Addressing the issue of
elevatedE. colshouldbe part of an effort to improve overall water quality addressingnter-
linkedstressors such as nutrients, suspended sediments, and increased flow.
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6.1 PreliminaryList of Potential Stressors

The process of stressor identificatiisicenteredord { 9t ! Q&4 3JIdzA RCAPMS R2 OdzY S
CADDI8haracterizes the potentiaklationships betweerstressors and candidate causesd

identifies thecausef greatest significancleased on the strength of evidence from available

data. Completion of the CADDIS process does not result in a finished Total Maximum Daily

Load (TMDL). The product of CADDIS is a stressor()iatr asTMDL load allocation che

developed. For examplthe CADDIS process may help to isolate excess sediment as the cause

of the biological impairment but further work must be done to develop the allowable loadings

and allocations neededtcorrect the impairment

The first step inhe CADDIS processs the development of a preliminary list of stressoffie
compilation of all potential stressorsaskey step to the CADDIS procass setsthe platform
on which the stressor identificatioprocess buildsA preliminary stressordit is meant to be a
comprehensive compilation of any potential stressors whey beleading tocurrent
impairments, in this casefisheries, macrmvertebrates, and Escherichialcimpairment

Developing a list gbreliminary stressorsequiresthe balancingof a tradeoff between too many
or too few stressorsToo manypreliminary stressorgeads to a time consuming, expensive, and
burdensome CADDI$qgeess whileanarrowlist of stressorgisksoverlookingthe true cause of
impairment.

TablelOis alist of preliminary stressors developed by CCWie, Technical Advisory
Committee(TAC)and Citizen Advisory Committee (CAThe candidate causes are grouped by
process: physical, chemical, and biological. Thisdtablishe potential causes dfiological
impairment as well as thbacteria impairment.
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Table10. Preliminary stressor identification.

Sediment Load
Precipitation
Riparian Buffer
Temperature
Flood Control
Natural Geology
lllicit Discharges
Stormwater Ponds

Exposed Soils

Wastewater
Altered Habitat
Pet/Animal waste
Toxics

Water Control Structures

Organics (Clippings, leave

Physical Chemical Biological
Flow Regime Chlorides Vegetation
Channelization Dissolved Oxygen Algal growth
Ditch Maintenance Nutrients Invasive species

Impervious Cover Nitrates Predation
Suspended @ids Toxics (Uronized Ammonia) Selfreproduction

6.2 Refinemenbf Stressor ID List

The stressor identification (SI) process recommends the elimination of very umliiélyr low
priority stressors to prevent the Sl process from becoming too unwieldy. By using professional
judgment, technical staff and stakeholders eliminated preliminary stressors unlikely
contributing to CCWD impairments. Some specific stressors alspecombined to create a
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end result of this task was a list of candidate causes that can be analyzed more efficiently using
CADDIS methodology4blell).

Tablell. Condensed preliminary stressor list.

. AFFECTED

Candidate Causes IMPAIRMENTS
Candidate Causes Process Invert | Fish | Bacteria
Nitrates Chemical X X -
Altered Hydrology Physical X X -
Altered Habitat Physich X X -
Chlorides Chemical X X -
ToxicqUnionized X X i
Ammonig Chemical
Dissolved Oxygen Physical X X -
pH Chemical X X -
Wastewater Chemical - - X
Excess Sediment Physical X X X
Nutrients(TP) Chemical X X X
Temperature Physical X X -
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This section examines the possible candidatasef biological impairmentor CCWD All
candidatecausedrom Tablell (above were eithereliminated or strengthenetbased on the
evidence in the followig sections Candidatestressorghat were eliminated are discussed first,
followed by thosecausesvhichcould notbe ruled out

7.1EliminatedCausetl ¢ Nitrates

Nitrogenis a naturally occurringlementanda critical nutrient in the life cycle of pies.

However, éevated concentrations ohitrate, a byproduct produced by oxidation of nitrogen,
poses significant health risks to a number of organisms, including fish, macroinvertebrates, and
even humans (Camarga al., 2005. Nitrate toxicity ariseviaconversiorof red blood cells

into a form incapable afiptaking oxygen molecules.o®@ersionof cells from a healthy stat®
oxygen incompetent red blood cellsads to a condiion known as methemoglobinemjavhich
limits the amount of oxygen an orgesm ca absorb (Grabdet al., 1974). The literature

reports macroinvertebrates, especially certain species of caddisfly, were shown to have the
lowest acute toxicity values for nitrate (Camargo and Ward, 1995). Owveeatgnvertebrates
were most sesitive to nitrates, followed by amphibians, and eventually fish which showed the
highest nitrate tolerance of aquatic organisms.

Currently, the state of Minnesota has a draft standard for nitrates in place but at the time of
writing the standard has not e adopted. The proposed nitrate standard for Class 2B waters
advises an acute standard (maximum value) of 41 rfag/h }-day durationand a chronic
maximumstandard of4.9 mg/L for a 4ay duration MPCA 2010).

Nitrate sampling in CCWD is limited@oon Creek and Springbrook Creek. Howevampgling
conducted on Coon Creek was below its confluence with Sand Creek therefarieata this
location wasused to provide a broad assessment of nitrates in Sand Gieelell It was
assumed that if nitratéevels in Sand Creek were of significant levels, Coon @reerkoring
would detect increased levels of nitrate even though dilution from one stream reach to another
is likely A total of 78 samples were collected:0 from Coon Creekand @8 from Springbook
Creek. Nitrate levels on Cooand SpringbrookCreek were lowelative todraft acute and
chronic standardg¢Figurell). Of all78 sampés, the highest nitrate concentration was9 mg/L
at site S00437. This is a mere 5% dfe acute standard and 38% of the chronic standdtas
unlikely that nitrates play a role in the biological impairments for C@®&42d on
concentrations well belowlraft state standardsind therefore ruled out as a candidatause
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Nitrate Monitoring for Coon Creek and Springbrook Creek
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Figurell Nitrate levels on Coon Creek and Springbrook CreBkx plots show median (middle line), 25th and
75th percentile (boxes), and max/min readings (linedhcutedraft standard is 41 mg/L and chronic stdard is
4.9 mg/L(indicated by redine).

7.2EliminatedCause#2 - pH

As part ofyearlywater qudity monitoring pH has been routinely sampled across CQWete
2005. The MPCA water quality standistatespH must stay inside the range 6f5t0 9.0 A
total of 441 samples have beeakien across CCWD and all but one sample (pH bz24) been
within acceptable range@igurel?).
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pH Levels vs. Standard in CCWD

10

9.5

Coon Crk Sand Crk Pleasure Crk Spbk Crk Standard

Figurel2. pH levels in impaired reaches for CCWD. Box plots show median (middle line), 25th and 75th
percentile (boxes), and max/min readings (lines).

Measured pH levels atewer during storm events which is not surprising since dilution of
surface wateiis expectedrom rainfall which has a lower pffable12). An average of all sites
results in a pH level toward the lower end of the acceptable range but still fully capable of
supporting aquatic lifeDue to the low frequency0.002 %pf samples outside ranges
necessaryor sustaining aquatitife, pH was eliminated as a candidateusa.

Tablel2, Summary of pH monitoring in CCWD.

Stream Reach N Storms Baseflow All SIS
<or>Standard
Coon Creek 224 752 7.90 7.75 1
Sand Creek 154 7.63 7.80 7.72 0
Springbrook Creek 8 7.76 8.0 7.88 0
Pleasure Creek 55 771 7.92 7.82 0

7.3 EliminatedCause#3 - Temperature

Coon, Sand, Pleasure, and Springbrook Graekall classified as warm water systerfsh and
macroinvertebrate assemblagssited for warm water systemare generally more terant of
temperature varigion than coldwater species A study of 3kommonwarm waterpiscivores
showed maximum temperature tolerances ranging from 30.1° C to 36.0° C @atiri995).
Figurel3below displays temperature ranges recorded acrG&3NBtreams in 2013a typical
range of temperatures found in warm water straa (Allan 1995)In midsummer, when
temperatures are at theihighest,stream temperatures generally ranged fr&@°- 25° C As
expected, the months of June and July providedhighest temperature readings with 16
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samples topping 25°.CGSand Creek had the highest recorded temperature at 29° C but even
this value is within the suitable range for most warm water speciéa.erage temperature
between streamwaried little,showirg only a modest variation of4C.

CCWD Maximum Daily Temperatures
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Figurel3. Annual stream temperature for impaired stream reaches in CCWD.

Temperature was eliminated as a candidate cause for biological impairment because maximum
daily stream temperaturedo not exceed the temperature ranges fgal of warm water

streams. Anaximum reported temperature of 28.6° C recorded in Sand Creek is within
temperature ranges suitable for warm water species typically found in Minnesota.

7.4EliminatedCause#4 ¢ Un-lonized Ammonia

Total ammonia is a commonly measungarameterto assess water quality. Total ammonia is
the sum of ammonia in the uionized form (Nk) and the ionized form (Nf). Although
ammonia does occur naturally through processes such as animatiexs andplant
decompositionexcess ammoniaan enter surface waters through unnatural pathways sagh
domestic, industrial, or agricultural pollution (primarily through fertilizel€xcess ammonia
can become toxic to aquatic life if levels becorae high so control of unnatural sources is
critical. The toxicity of ammonia is dependent on two factdtypH, and 2) temperature.
Increased pH and increased temperature favor the unionized {dtHg) of ammoniawhich is
far more toxic than (NK).

Increased (NEJ can lead tdish kills, butmore common problems associated wiltevated
concentrationsare reducedfish growth, gill condition, organ weights, ahdmatocrit (Milneet
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al., 2000). It has also been reported that-ionized ammonia generatein sediment may be
toxic to benthic or surface war biota (Lapotaet al., 2000).

The %ate of Minnesota has set uionized ammonia standards at 0.04 mglln-ionized

ammonia can be calculated from the following equatibr;1/(1d°<*P") + 1) x 10qEmersonet

al.,, 1975) In order to use thigquation,pH, water temperature, and total ammonia

(NH:+NH") must all be recordedimultaneously.A total of 21CCWDsamples were sufficient

to calculate uaonized ammonia concentrations. These samples welleaed from 10

different sites accounting for three of four biologically impaired reaches; Coon Creek, Pleasure
Creek, and Springbrook CreeRounty Ditch 58, aon-impaired reachwasalso sampled.

Coon Creek had the highest sampling freaecy accountig for 170of the 21total samples.NH;
concentrations ranged from 0.000 mg/L up to 0.006 mg/L, which is well below the standard
maximum concentration of 0.04 mg(Eigureld). The sam@attern was true for all other

sampled reaches as welPleasure Creek NEoncentrations were 0.003 mg/L at the outfall to

the Mississippi River, and Springbrook Creek showed concentrations of 0.001 mg/L at both its
outfall to the Mississippi River and an upstream sampling site negrl9.

CountyDitch 58, a stream reach showing full support of aquatic life, had acbitentration

of 0.002 mg/L.Comparison of this value to stream reaches in CCWD which are isuppaort

of aquatic life shows asimilar NH concentration It wouldbe expected that if uAonized
ammonia was the root cause of biological impairment, County Ditch 58 would also have an
unhealthy aquatic community since Rlebncentrations are similar to nesupporting reaches.
NH; levels are far lower than state standardnd fully supporting stream reaches in CCWD
present similar levels dfH; as nonsupporting reaches. Based ondlavidence, uionized
ammonia wa ruled out as a candidate stressor.
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NH; Concentration of Stream Reaches in CCWD
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Figureld. Unionized ammonia concentratio in CCWD. Top panel shows concentrations in relation to standard
(red line). Bottom panel shows same readings on smaller scale for comparison between reaches.

40



y ®/nl YRNRIdoEBSB & wdzZf SR h dzi

8.1 CandidateCause?1 ¢ Dissolved Oxygen

Living aquatiorganisms require oxygen to stain life. For aquatic lifexygen is present
through molecules of gas dissolvediye water. A measurement of Dissolved Oxygen (DO)
levels provides insight into the potential for a water body to support aquatic life. ROver
high daily fluctuations of DO can have negative effects on many species of fish and
macroinvertebrates (Das 1975 Nebekeret al. 1991)

The MN statestandardfor DO concentratiomas recently been revised and new stipulations
have been drafted.The excerpt below is from the Guidance Manual for Assessing the Quality of
Minnesota Surface Waters (MPCA, 2009):

' YRSNI NBPAASR aaSaaySyd ONRGSNREF 6S3IAYYA

the DO standard must be met at least 90 percent of the timenguoth the 5
month period of May through September and then@nth period of October
through April. Accordingly, no more than 10 percent of DO measurements can
violate the standard in either of the two periods.

Further, measurements taken after 9:0Ge morning during the Bnonth

period of May through September are no longer considered to represent daily
minimums, and thus measurements of >5 DO later in the day are no longer
considered to be indications that a stream is meeting the standard.

Astreamh @ O2YaARSNBR AYLIANBR AFZ MO Y2NB
(taken before 9:00 AM) May through September measurements, or more than

10 percent of the total May through September measurements, or more than

10 percent of the October through Aprieasurements violate the standard,

YR HUO OGKSNB IINB Fd fSIFHad GKNBS GAz2ztlrdArzya

Small fluctuations of DO are common and occur on a daily basis due to the demands and
availability of DO. The uptake of DO from the water column occurs through various pcesse
such as respiration, decomposition, efdOavailability is at its highest late in the day due to

the release of oxygen into the water colurtiroughout the dayia photosynthesis. After
daylight hours, photosynthesis is halted due to the lack of kyfatilable to plants. During this
period of low light, oxygen demand froaguaticorganisms still existshus causing a decline in
overall DO levels. This results in DO lelelaglowest during early morning hours and the
reasoning for requiring DO sples to be taken before 9:00 AM. This rise and fall of DO levels
Ad NBFSNNBR (Bélva dSiogshrnmmEyhant3.m@epertday can
present problems tananyaquaticorganisms (MPCA, 2013)

A drop in DO levels can have @amber of negative effects oaquatic life. Low DO levels often
result in a loss of species richness and diver§igrigenteret al. 1998 Correll 1998).In

addition to fewer species, low DO can shift the community structure toward more tolerant
species. &t example, most species of Ephemeroptera (mayflies), Plecoptera (stoneflies), and
Trichoptera (caddisflies) will decrease in numbers or become completely absent in sites
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experiencing low DO (Marcy, 2007). These species will be replaced by increapésran Di

(flies), Hemiptera (true bugs), and beetles (©ptera) including a number of less desirable

forms of aquatic life which can include Oligochaeta (aquatic worms), Chironomidae (midges),
Culcidae (mosquitoes), and Psychodidae (moth flies). Thefis shn result in losses of

sensitive, carnivorous, and insectivorous species and increase in tolerant and generalist species
(Miltner and Tankin, 1998). ahy species of fiseimplyavoid habitats where dissolved oxygen
concentrations are below 5 mg/L (Raghet al., 1986).

Sources and Pathways of Low Dissolvexiy@en

TheDOregime ofa streamis driven by a combination of natal and anthropogenic factors.
The ratural setting andbackground chiacteristics of a watershedangreatlyinfluence the
dissdved oxygerdemandof awater body (i.e.soils hydrology, climate, biological
productivity). Agricultural and urban landses, impoundments (dams), and pestdurce
discharges argust a fewexamples of anthropogeni©iuman)factors that caralter DO
concentrationsn a given water bodyA conceptual model for low dissolved oxygen as a
candidae causeis shownin Appendix C

Water Quality Datag Dissolved Oxygen

Sand Creek and Springbrook Crae& meeting the DO standard on more than 90% of samples
providing evidence that lolOis notthe primary factor leading to biological impairmesibng
these reacheg¢Tablel3). The biologicalmpairment on Pleasure Creek is also not likely
affected by lowDOdespite occasinal DO exceedances on Pleasure Cre&halysis of pr&®

AM samplegor Pleasure Creekdicated 4 samples were below the required 5 mg/L standard
however, these samples were taken at the outlet of a large network of stormwater ponds
located in the headwirs ofthe creek DOconcentrations recoveredt the next downstream
monitoring site and contiued to increase before reachitige stream outfall where biological
samplingoccurred The lack of spatial/temporal emccurrence refutes dissolved oxygenaas
candidate cause of impairment for Pleasure Creek. The same cannot be said for Coon Creek,
but only in the headwaters of the systentigurel5 shows aseries of synoptic longitudin&0O
surveys conducted throughotiie length of Coon Creek in 2013. A synoptic monitoring
approach attempts to gather data across a large spatial scale and minimal temporal scale. In
terms of DQ the objective was to sample a large number of sites from upstream to
downstream under compatkde ambient conditions.Longitudinal sampling was conducted on
eight separate days across seven si@rsCoon CreekLocation descriptions for station
identification numbers can be fourid Tablel4. Monitoring dat suggests that the headwaters
of Coon Creekften experiencs DO levels blew the 5 mg/L minimum standard

42



Table13. DO sampling data for impaired stream reaches in CCWD.

Stream Reach | Time Period | N | N<5mg/L | %< 5mg/L ';‘ Ap,\r/le N<5mg/L | %< 5mg/L
May-Sept | 217 25 11.5% 16 7 44%
Coon Creek :
Oct- April 66 0 0.0% 2 0 0.0%
- 0, 0,
Sand Creek May Sept 147 5 3.4% 0 0.0%
Oct- April 38 1 2.6% 3 0 0.0%
0, 0,
Pleasure Creek May ¢ Sept 49 4 8.2% 11 4 36%
Oct- April 16 0 0.0% 2 0 0.0%
0,
SpringbrookCreek May ¢ Sept 28 1 0.4% 0 0 n/a
Oct- April 7 0 0.0% 0 0 n/a

Tablel14. Location descriptions for station ID numbers. Stations are listed on upstream to downstream
orientation.

Station ID Location Description

S007%539 CoonCreek at Lexington Avenue, Ham Lake

S007057 Coon Creek at Naples St., Ham Lake

S004620 Coon Crek downstream of CD 58orth from 142 Ave. NW Andover
S007540 Coon Creek at Prairie Rd., Andover

S005257 Coon Creek at 131Ave. NW., Coon Rapids

S004171 Coon Creek downstream of Hanson Blvd., Coon Rapids

S003993 Coon Creek at Vale St., Coon Rapids

Coon Creek Longitudinal DO Levels
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Figurel5. Longitudinal display of DO levels from headwaters to outfall. Red line indicates 5 mgiimum
standard.
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Thelow DOlevels observed in Coon Creek headwaters are of particular interest due to

headwater connections to the Carlos Av&8#WMA. ThisWMA contains appmdimately 15,000

acres of naturally occurring wetlandNaturally occurring wetlands are knovm posses low
DOconcentrations which can baetected indownstream monitoring location®onitoring site

S007539 is located on County Ditch 44 and directly connectetiedCarlos AverfWMA.. Site

S007057 is also directly connectethd in close pmimity to upsream site S000539 These

two sites closestto&losAvery2 a! | O0O02dzyd F2NJ [ ff 2MD0O/ 22y [ NBS
concentrations increase away from this large wetland complex establishing an effect gradient

for spatially linked sites.

Causal Analysig Biological Respons® Low Dissolved Oxygen

Fish sampling was analyzed from stations 10UM020 and 10UMO021. Both of these stations are
in Coon Creekeadwaters irclose proximity tovhere low DO data was recordedhe four

most commorfish species sampleat these stationsvere Fathead MinnowRimephales

promelag, Central Mudminnowlmbra lim), Northern Redbelly Dac@ljoxinus egsand

Brook SticklebaclCulaea inconstans Complete monitoring data can be found in Appendix A.
Thesefour species haveden well documented to be highly tolerant of ldDand often found
where other fish cannot survive (Kramer, 1987; Mathews and Styron, 1980; Nelson and Paetz,
1992). These species hawepreference for wetlands, small ponds, bogs, and kstiadams

which exhibitlow flow and adequate vegetation (Becker, 1983).

In additionto highly tolerant specie®ther DO sensitive metrics such as number of serial
spawning fish and number of sensitive sgadollov predicted response® low DO(Figure
16). Thenumber of serial spawninfishin Coon Creek Headwatersaswell above non
impaired UMRB sites while sensitive speeiese few, as expected For comparisonSand
Creek displayed a much lower number of serial spawningaisitpected sine DO profiles in
Sand Creek are sufficient

Fish abundanceanalysidurther strengthenghe case for DO as a candidate cauSée

10UMO020 had only 112 individuals sampled, roughly 75% fewer fish than the median number of
individuals for noAimpaired UMB sites. Zero of these 112 individuals were considered to be
intolerant or long lived speciedAlthoughfish abundanceould be responsive to a variety of
stressors, it is likely that the sustained low DO conditions obsdn/bedadwatemreaches

contributes to the lack of intolerant and long lived speci€ssh abundance in Coon Creek
increases outside headwater reaches as does the DO prdfités spatial/temporal co
occurrenceprovides strong evidencd®O idimiting fishassemblages headwater reacés of

Coon Creek
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Figurel6. % serial spawning fish and % sensitive individuals compared to-mopaired UMRB sites.

Macroinvertebrate populationare alsaaffected by low DOFigurel7 shows the percentage of
individuals lelonging to PTtaxafrom impaired CCWD reache§he percentage of EPT
individualsis a good indicatorfdOlevels sinc&EPT taxa are highly sensitive to ID@ The
percentage oEPT individuals in Coon Crdmladwatesislow and aligned with impaired sites
in the UMRB.Thepercentageof EPT individuals increasaway fromthe headwatersof Coon

Creekas does DO concentration
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Figurel?7. Percentage of EPT individudisr CCWD Box plots show median (middle line), 25th and 75th
percentile (boxes), and max/min readings (lines).
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Strength of Evidence Summafgr Dissolved Oxygen

Analysis oDOand biological data suggetstat headwatersof Coon Creek do not possess the
DOprofile necessaryo support healthy fish anchacroinvertebrate communitiesNatural soil
characteristicalong with thegeographic settingf the aeekare two factors limiting DO
concentrations. Coon Creek headwaters flow through hemist soils which are rich in organic
material. Over timethe organic material in these soils naturally decompaamed in the

process, consunmsonxygen a concept known as sediment oxygen demamtrdased sediment
oxygen demandlepletes the anount of oxygen available tiish and macroinverterates,
especially during early morning periodBhese same organic soils can akdeasephosphorus
into the water column only exacerbatirige low DO regime due to increased algal productivity
and vegetation growth TP introduction to surface waters accelerated through soil erosion
Sod farming is common to the area and can result in large tracts of exposed land following sod
harvest. If storm eventsoccur during this timgan opportunityexistsfor soil erosion to occur
Sediment concentrationand phosphoru®oth spike duringtorm eventsexhibitingthe inter-
relatedness of these parameters.

Increased seidhent oxygen demand is a common characteristioje wetland complexes due
to the reasons highlighted aboveMonitoring stations in Coon €xk headwaters are located
immediately downstream of the Carlos Avery WNAL5,000 acre wetland. It dausible low

DO concentrationgypical for this wetland, were detected during supplementary data collection
efforts. Strength of evidence fdDOis slown below Table15). Information on strength of
evidence scoring is provided in Appendix D.

46



Table15. Weight of evidence table for Dissolved Oxygen.

Strength of Evidence TableDissolved Oxgen

Scores folmpaired Reaches
Pleasure Springbrook
Types of Evidence Coon Creek | Sand Creek Creek Creek
Spatial/Temporal ce
+ + + +
occurrence
Eyldeqce of exposure, - 0 0 0
biological mechanism
Causal pathway ++ + + +
Field evidence of stress . 0 0 0
response
Field
experiments/manipulation ++ + + +
of exposure
Labqratory analysis of site NE NE NE NE
media
Temporal sequence 0 0 0 0
Verified or tested
g ++ + + +
predictions
Symptoms ++ + + +
Mech_amstlcally + 0 0 0
plausible cause
Stressofresponse in
other field studies i 0 0 0
Stressmfresponse in other - 0 0 0
lab studies
Stressprresponse in NE NE NE NE
ecological models
Manipulation
experiments at other NE NE NE NE
sites
Analogous stressors NE NE NE NE
Consistency of
. ++ + + +
evidence
Ex_planatory power of - 0 0 0
evidence

47




8.2 CandidateCause#2 cExcessSediment

In a 2003 EPA study, increases in suspended sediment and turbidity within aquatic ecosystems
were identified as one of the greatest causes of water quality and biolagipairment in the

United States (USEPA, 2003). Sediment transparhatural functiorof a healthy stream but

an imbalance in thifunction can have detrimental effects on aquatic life. Excess sediment can
affect aquatic life via two major pathways) direct, physical effects, such as gill abrasion,
organism drift, burial of fish eggs anthcranvertebrates, and 2) indirect effects like reduction

in visibility, reduced algatiacrophyte growth, and increased nutrient transport. (USBERAZY;
USEPA, 2@).

Suspendd sedimentconsiss of fine sediment particlethat are suspended in the water

column much like the name suggestSuspension of finas a functon of multiple factorqi.e.
particle size, stream gradient, sinuosity, stream flow,)etSBupendedsedimentcan deposit
(becomingbedded sedimentwhen any of the aforementioned factors changesuch a way

that prevents continued suspensioiypical scenariofor deposition of sediment are
decreasedstream flowor decreasedstream gradient.The distinction betveen TSS anoedded
sedimentis oftena function of particle sizeTSS is generalipmprised ofiner sedimensthan
bedded sediment however this cdre affected by higér flows which have the abilityta t A F @
dzLlarger particlegshan baseflow conditions

In 2010, MPCA released draft TSS standards for public comment (Markus, 2010). The new TSS
criteria are separated by geographic region and stretaracteristicge.g. cold water, warm

water). CCWDF | f £ & dzy RSNJ (i KS hécor@spdnblihgfdrafinTS Sstadaré forr y R (i
this region has been set at 30 mg/L. This concentration is not to be exceeded in more than 10
percent of sampls within a 10year data window.Deposited and bedded sediment does not

have a state standard at the tinod writing but is often positively correlatedith elevated TSS
concentrations.

Sources and Pathways of Excess Sediment

The conceptual model f@edimentasa candidate causes fampairment is showrn Appendix

C There are manpotential sources and caal pathwaygor excess sedimenih the CCWD
mostlyassociated withand coverchangesand stream alteration Agricultural uses and
construction activity can leave exposed soils which are vulnerable to sediment loss, especially
during intense rainfall eants. Excess sediment can also arise from a variety of other sources
such as channelization, inadequate buffer strips, and increases in impervious suldades
urbanization These factorsindividually or in combinatiorare likely increasing TSS
concentrations in CCWD

Water Quality Datag Excess Sediment

TSS levelsxceeding thestate standardhave been consistently observed in CCV@ream
outfalls, or dischargesare considerech strong predictoof upstream conditions, and also the
reason biomoitoring is usually conducted near these locatioi$SS concentrations are higher
at outfalls compared to upstream monitoring sites for all CCWD impaired readbefall TSS
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concentrationgyreater than 10 times the standatdhve occurregince 2005 Figurel8 shows
individual TSS readings for each stream reaCoon Creek has the highest frequency of
exceedancd30.680)followed byPleasure CreelR(.7®%0), Sand Credk2.3%0), and Springbrook
Creek(6.7%6). All streamshavemore than 10% of amples exceeding 30 mgéxcept

Springbrook CreelOf the samples exceeding the 30 mg/L standard, 94% of them occur during
storm flows. High outfall TSS concentrations indicate degrading conditions when moving
upstream to downstreamEach impaed stream reach has a biomonitoring site locatdts

outfall which provides an accurate picture of water quality conditions in relation to biotic
impact.

Stream Outfall TSS Concentrations
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Figurel8. TSS sampling data at outfalls of impaired stream reache€@WD. Red line represents draft 30 mg/L
standard.

Causal Analysig Biological Response to Excess Sediment

Based on overall IBI scores alone, it is difficult to isolate the potential effects of elevated TSS
from otherpotential causes. Aalysis off SSensitivespecies or biological metrics that are
sensitive to elevated TSS concentrations can prowisightinto the role excess sedimens
playingin biotic impairment. Tablel6isa compilation of observed biolagilmetrics and
predictedresponses to suspended sedimdat macroinvertebrates and fisfMarkus, 201Q)
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Tablel16. Biologic metrics sensitive to TSS.

Biota Impacted Effect
macroinvertebrates Z filter feeders
Hydropsychidae) (x)
macroinvertebrates Z species divers
macroinvertebrates Z grazer/scraper
macroinvertebrates y chironomidae d
macroinvertebrates Z Ephemeroptera,
Fish Z abundance [/ fe
growth smallmouth bass

Fish assemblages throughoibon and Sand Creeidicate degraded conditions. The
percentage of intolerant individuals is a good overall indicator of stream degradation.
Intolerant species are sensitive to environmental degradation and oftenitsiespecies to
disappear followinglisturbance. Intolerant fish are completepsentfrom Sand Creek
monitoring and narly nonexistent in Coon Creek with less than 1% of individuals considered
GAYU2t SNIyiGé o

TSS often affects figpecies reliant on vigl cues for feeding due to decreased visibility in

turbid waterso + A y &  NR | Yy R Comfan MRXoBoyhit familipg reliant on visual

feeding cues are Salmonidae (salmon and trout), Cyprinidae (minnows), and Centrarchidae
(sunfish).On the contraryspecies such as suckers and catfish are relatively unaffected by
increased TSS because they rely heawilglfactory cues for feeding rather than visual cues.
Metric scores are shown below for reacheh pending fish impairmentsmiside CCWFigure

19, Figure20). Theseimnpaired reaches are classified differently for fish assemblages thus using
slightly differentmetricsfor assessmentNorthern Headwaters (class 6) and Low Gradient
(class 7) classificatiseachusell KS YS I NAR-O2tadyy@saKAa YSGNRO
percentage of fish sampled that are cyprinids (excluding toleraatspecies found to be reliant

on visual feeding cues in an aforementioned stuBpthreachesare scoring poorly ithis

metric, indicative ofa fish community stressed jevated TSS concentratianghis supports

the theorythat sedimentis impacting fish assemblages.
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Northern Headwaters Fish Metric Scores
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Figurel9. FIBI metric scores. Horizontal red line is average scoredeskto meet IBI threshold. Red dashed
circles highlight metrics assessing cyprinids.
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An examination ofdwer Coon CreefSites 10UM017, 00UMO064, 10UMOGB)ther

substantiates TSS as a candidzaese of biological impairmentRaw fish datéigure21)
showsvery few numbers of cyprinids and centrhids (visual feedersglativeto sucker speies
(olfactory feeders).The disparity between these feeding strategsegjgestdhat visual feeding
species may not be aficientas species feeding via olfactory cues at this site. This community
shift is likely a biological response to the frequency of higépsanded sediment concentrations

as this site has the highest TSS concentrations in all of CCWD.

Number of Minnows, Sunfish, and
Suckers in Lower Coon Creek
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Figure21. Numbers of minnows, sunfish, and suckers in Lower Coon Crédllother UMRB sites also displayed
for comparative purposes.

Analysis of macroinvertebrate funchial feeding groups also supports the theory of excess
sediment as a candidateause Macroinvertebrate filter feeding is typically domeone of two
ways:1) by using physical adaptations such as antenona®) by constructing a net which
filters material from the water and then gathering the filtered material from the net (Chirhart,
2003). When sedimentoncentrations reaclproblematic levels, filteringhe water column no
longer becomesmaefficient feeding strategy becausets are often clogged or destroyéxy
sediment. Aaptations such as antennaan alsdbecome overloaded with inedible debris.
When excess sediment is problematicere isoften ashiftin communitystructuretoward
specieghat physically gathefood rather thanfilter it. Figure22 below shows the abundance
of these two functional feeding groups at biologic monitoring stations tghmut CCWD. All
Coon Crekand Sand Creek monitoring sites havhigherpercentageof gatherershan

filterers as expected with excess sedimeitleasureand Springbrook Crediave a more evenly
aligned ratio of filterers and gatherers, with a slight advantage actually goway tbfilterers
The more evenly aligned ratio of filterers and gathereexsected inSpringbrook Creek since
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TSS concentrations are acceptable in this reach. However, the ratio does not follow the
expected response for Pleasure Creek; a stream eximpat 20.7% TSS exceedance réites
possible the unexpected representation of filterers in Pleasure Crabk result of shorter
exposure times to elevated TSS concentrationsrelased urbanization ithis subwatershed
reduces the time of concenttimns (TOCjelativeto Coon Creek and Sand CreékshorterTOC
results ina short burst offSSather than the more prolonged releasdserved in Coon and

Sand Creeks.

Macroninvertebrate Functional Feeding Groups (Filterer vs. Gatherers)
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Figure22. Comparison of functional feeding group€olkctor-Hlterer and CollectorGatherer.

Species with gills (i.e., mayflies) are documented to be particularly sensitive to suspended
sediment, exhibiting a negative relationship (USEPA, 2012). The percentage of Ephemeroptera
(i.e., mayflies) across impait reaches of CCWD follows the predicted response to excess
suspended sediment concentratiorisigure23). Only one site, Springbrook Creek, had a
percentage of Ephemeroptera individuals comparable to-mopaired UMRB sites. The

increased representation of Ephemeroptera individuals in this reach is plausible since
Springbrook had the lowest frequency s ®xceedance as well as the lowest mean TSS
concentration. This evidence strengthens the case for TSS as a candidate causpdoment

across Coon, Sand, and Pleasure Creek.
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% of Ephemeroptera Individuals
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Figure23. % Individuals belonging to Family Ephemeroptera.

The final macroinvertebrate metric analyzed vé&sraperP& Scrapermacranvertebratesare
species thateed onalgae and other microorganisnatached tofixed substrates such as rocks
and wood. Excess sedimentation can smother this food sourcabradeit from the substrates
where itgrows resulting in a decline afcrapemacranvertebrates Figure24 shows the
percentage okcraperindividualscomparedto the meanvalues for strearain the UMRB with
healthy macroinvertebrate assemblages. All impaired stream reaches in CCWD score
consistently dwer thanunimpairedUMRB sitesThe relativey low representation of scraper
macradnvertebrates aligns with the predicted response to excess sediment.
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% of "Scraper” Individuals in CCWD
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Figure24. Percentage of individuals fromscrapeg metric compared to mearvalues of sites in UMRB ith
health macranvertebrate assemblages.

Strength of Evidence Summary for Excess Sediment

Based on analysis of existing water quality data and biological indicators, there is enough
evidence to list excess suspended sedimentasse ofaquatic lifeimpairment TSS
concentations exceeding the 30 mg/L state standard have been regularly documgriteéto

of samples)n three of four impaired reachesSuspended sediment is clearly impacting fishery
assemblages i@oon and Sand Creek$he effect of suspended sediment on
macradnvertebrate assemblages is strong on all reaches except Springbrook CTreek
biological impacts of suspended sediment are most severe in Coon Gatalkincidentally
where TSS exceedances are most frequ&itength of evidence fagxcess sedimeris shown
below (Tablel7). Forinformation on scoring, pleassee Appendix D
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Tablel7. Weight of evidence table for excess sediment

Strength of Evidence TableExcess Sediment

Scores folmpaired Reaches
Pleasure Springbrook
Types of Evidence Coon Creek | Sand Creek Creek Creek
Spatial/Temporal ce + + N 0
occurrence
Evidence of exposure,
. . . ++ ++ ++ ++
biological mechanism
Causal pathway + + + +
Field evidence of stress
++ + + 0
response
Field
experiments/manipulation 0 0 0 0
of exposure
Labqratory analysis of site 0 0 0 0
media
Temporal sequence 0 0 0 0
Verified or tested
.. + + + 0
predictions
Symptoms + + + +
Mech_amstlcally + + + +
plausible cause
Stressofresponse in + + + +
other field studies
Sressor—_response in other NE NE NE NE
lab studies
Stressprresponse in NE NE NE NE
ecological models
Manipulation
experiments at other NE NE NE NE
sites
Analogous stressors NE NE NE NE
anS|stency of + + + 0
evidence
Ex_planatory power of - - 0 0
evidence
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8.3 CandidateCause#3 ¢ Exces$hosphorus

Phosphorus is an essential nutrient for all aquatic life making it a critical component of a
healthy ecosystem. However, elevated phosphorus concentrations can induce an imbalance in
biologic assemblagessulting in unhealthy community compositidim. most cases, high
phosphorus concentrations are not proximate stressors for aquatic life. However, elevated
phosphorus can have indirect adverse effects on aquatic communia@screasedprimary
production, andgrowth and accumulation of plant/algal biomad3odds andVelch,2000)

Increases in primary production and plant and algal biomass can have direct impact of the
physical and chemical characteristics of a stream. Physical characteristics, babitats can

be hindered by the increased accumulation of plant and algal growth. The most common
chemical parameter affected by elevated phosphorus concentrations is dissolved oxygen levels,
acandidate causealready identified as a concem the upperreaches ofcoon Creek.

Sources and Pathways &xces$hosphorus

In the CCWD the most probable sources and pathveapr phosphorus areaturally nutrient
rich soilsandstormwater generated in urbanized areaéll ptential sourcesand pathwaygor
excess phosphorus in theCWDare shown in Appendix.C

Water Quality Datag Exces$?hosphorus

The State of Minnesota has released a draft river eutrophication criterion that provides a
standard for total phosphorus. The proposed standard is setl@0 mg/L. The background
and methods for developing this new standard can be found at:
http://www.pca.state.mn.us/index.php/viewdocument.htm|?gid=14947

Many, if not moststreamsin the region exceed the draft 0.100 mg/L standadd impaired
reaches in CCWD are no differem/ater qualitydata collectedn CCWD impaired reaches
confirmsphosphorus concentrationare frequently exceethg 0.100 mg/L.Tablel8lists
median values as well as the number of samples over the 0.100 mg/L draft standard. Sand
Creek has the lowest median concentration of all reaches but still experiancesceedance
frequency of Y% Other stream reaches hdugherexceedance frequenciesSpringbrook
Creek violated the standard in 70% of sampleowed by Coon Creek with 63%nd Pleasure
Creek with 26%Thefrequency of exceedandeecomes even more eyeatching when storm
events are examined. Coon Creek apdri§brook Creek approaed an 80% exceedance
frequencycalculating at 79% and 75% respectivelymax reading dd.672 mg/L was recorded
in Coon Creek along with severahgples in excess 6500 mg/L, fivdimes the standard
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Table18. Median total phosphorus concentrations for impaired CCWD stream reaches.

Median Median Samples0.100
Stream Reach N (Stormg (Baseflow) All qu n
Coon Creek 247 0.206 0.106 0.156 156
Sand Creek 184 0.084 0.063 0.074 32
Springbrook Creek 40 0.124 0.114 0.119 28
Pleasure Creek 53 0.095 0.067 0.083 14

Excessive phosphorus is leading to increased plant and algal growgpen reaches o€ECWD
specifically orCountyDitches11 and 44.County Ditch 11 is a headwater lateral to the main
stem of Con Creek and where the lowest DO and highest TP concentrations were recorded.
County Ditch 44 is the main headwater stem of Coon Creek extending to the Carlos Avery
WMA. Both channels are symptomatic of excess phosphorus evidendkd layge blooms of
duckweed(Figure25). hcreased plant growth can lead to an increase in dissolved oxygen
demandduring periods ofow light and plandecomposition hcreased DO deman@sults in
wide dailyDOflux as well as sustaed perials of low DO concentratiomoth harmful b fish

and macroinvertebrates €& section 8.)).

T

Figure25. County Ditch 11 (left) and 44 (right). Note duckweed Iooms; Iikely a result of low flow an excess

phosphorus

LowDOlevels have already been identified earlier in this report as a primary stressor for the
headwaters of Coon Creek. In 2013, the headwaters of Coon Creek experienced amaxim
phosphorus concentration of mg/L duringa June 2% storm event. This spike in total
phosphorus triggered a drop in DO concentrations down to 2.16 mg@lL b&low the 5 mg/L
standard. By plotting DO and TP concentratioesative to one anothera negative correlation
exists(r=-0.35,p=0.0% Figure26). Outside of Coon Creek headwaters, DO concentrations are
generallysufficienteven though excess TP is still observed. The effects of excess phosphorus in
lower Coon Cree&indother impaired CCWD reaches dikeely masked by increased stream
gradientresulting in constantly flowing waterCoon Creek headwatenrshere low DO is
observed have the lowest stream gradient in all of CCWD alsd rankoward the lower

guartile of all UMRB reache3he exceptionally low gradient in the upper reaclbég£oon
Creekminimizesflow velocity. Minimal flowreduces aeration caused by riffles, tedalls,
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and/or impoundments and also allows phosphorus loading to build before eventual flushing
downstream.

Coon Creek Headwater DO vs TP Concentrations
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Figure26. Correlation betveen TP and DO concentrations for headwaters of Coon Creek.

Causal Analysig Biological Response to High Phosphorus

As cited earlier in this report, excess phosphorous alone is not a direct detriment to aquatic life.
It is often ancillary effects such Esv DOthat negatively impact biotic assemblagekghose
effectsare detailed in an earlier section of this repae¢tion 8.).

Outside of reaches experiencing low DO concentrations, biological respionsesess
phosphorusare still observed in thedh community.Eutrophication, caused by excess
nutrients such as phosphorus,rcahift fish assemblages towasgecies that feegrimarilyon
particulate organic raterial (Miranda, 2008) Biologic retric dDetPInkPat measures tie
percentage of planktivmus or detritivorous fish present in a sampled reaghhigh
percentage of this feeding guild does not always result in biotic impairmentduprovide
evidence of &ommunityshift toward speciesnoretolerant of nutrient rich streamsin stream
reaches where excess phosphorus is present, an incetpsecentage oplanktivores and
detritivoresare expected Astrong representation of thesteeding guildis presentin CCWD
waters with impaired fish assemblag@sgure27). Theincreasedepresentationof these

feeding guildsn impaired reachesupports the caséor excess phosphorous as a candidate
stressor.
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Percentage of Planktivores/Detritivores in CCWD
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Figure27. Planktivorous and detritivorous fishepresentation in reaches witlpendingfish impairments.

Miltner and Rankin (1998) concluded the number of sensitive fish speciesigvaficantly
higher instreams with TP concentrations below 0.120 mgAlork conducted by MCPA
indicated that when TP concentrations reached .100 mg/L, the numibegritive fish species
accounted for only 10% of the total sampling catch (MPCA, 248shown imTablel8

(pg58), TP concentrationund in CCWIErequently exceed this thresholdThepercentage of
sensitive individuals sampled im@ and Sand Creeltigns well with results presented in both
of these studies Stream reaches with deferred fish impairmehtsd poor representations of
sensitive fisiTabk 19).

Tabk 19. Percent of sensitive individuals sampled.

% of Sensitive Individual
Impaired Reach # Sensitive Individuals Total Catch in Total Catch
Coon Creek 117 1706 6.8%
Sand Creek 1 290 0.003%

Figure28 compaesthe number of sensitive fish species sampled in C&Wbn-impaired
UMRB sitesAs evidenced by botlabk 19 and Figure28, all impaired reaches arfacking
adequate representation afensitive individualstrengthening the case faxcessIP as a

candidate cause
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Figure28. Number ofsensitive individuals in reaches with pending fish impairments

Macroinvertebrate assemblages can also provide valuable information regaxiess
nutrients in stream® Ly at 6de@bpriverhdiriem Eriterip it wasdeterminedthat
the number of macroinvertebrate taxa exhibited a strong negative correlation with TP
concentrations (MPCA, 2013)he total number of macroinvertebratexta in CCWD impaired
reaches falls below the median of nampaired UMRB sites at most monitoring statiarsl

often below the 28' percentile(Figure29).
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Figure29. Number of macroinvertebrate taxa in CA@Wmpaired reaches.

Excessive nutrients can also resulspecies composition shifesvay from functional
assemblages of intolerant species towards less desirable assemblages of tolerant species
(Hilsenhoff, 1988)The disparity between tolerant and lerant taxa is greater in CCWD than
non-impaired UMRB sites-{gure30). Tolerant taxa are higher across all sites in CCWD than
norrimpaired UMRB sites. Intolerant tagampledfollow the predicted response for degraded
streams, soring lower than noAmpaired UMRB sites in all but one locatiddite 10UMO3,
located atthe downstream enaf Coon Creek, scored higher thaon-impaired UMRB sites,
however the number of intolerant individuals was low.
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Figure30. Intolerant/Tolerant taxa in CCWD.

Strength of Evidence Summary for High Phosphorus

Based orphosphorus concentrations in excess of state standards, insuffibiént
concentrations in Coon Creek#&dwatersthe prevalence of planktivorous and detribirous
fish,low percentages of sensitive fish, low numbers of macroinvertebrate taxa, and shift from
intolerant to tolerant macroinvertebrateghere is enough evidence to list excess phosphorus
as alimiting factorto aquatic life. Strength of evidenceof excess phosphorus is shown below
(Table20). For information on scoring, pleasee Appendix D.
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Table20. Weight of evidence table for excess phosphorus.

Strength of Evidence TableExces$hosphorus

Scores folmpaired Reaches
Pleasure Springbrook
Types of Evidence Coon Creek | Sand Creek Creek Creek
Spatial/Temporal ce
+ + + +
occurrence
Evidence of exposure,
. . . ++ ++ + ++
biological mechanism
Causal pathway ++ ++ ++ ++
Field evidence of stress
+ 0 0 +
response
Field
experiments/manipulation 0 0 0 0
of exposure
Labqratory analysis of site 0 0 0 0
media
Temporal sequence 0 0 0 0
Verified or tested
g + + + +
predictions
Symptoms + + + +
Mech_amstlcally + + + +
plausible cause
Stressofresponse in + + + +
other field studies
StreSSOfresponse in other NE NE NE NE
lab studies
Stressprresponse in NE NE NE NE
ecological models
Manipulation
experiments at other NE NE NE NE
sites
Analogous stressors NE NE NE NE
Consistency of
. + + + +
evidence
Ex_planatory power of - r - -
evidence
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8.4 CandidateCauset#4 cAltered Habitat

Habitat is a broad term encompassing all aspects of the physical, chemical, and biological
conditions needed to support livimrganisns. More simplisticallyhabitat describeshe place
where an organism lives or occurghis section deals only with the physical attributes of
habitat. It is worth mentioning thaphysical habitats often interrelated withother stressors
(e.g., sediment, flow, DO) which are all addressed is#ply in this report.An example of the
interaction between physical habitat and other stressors would be the ability of adequate
refuge habitat to minimize impact of high flows on biota. streams, habitataninclude the
rocks and sedimentgresent n or near the streamplants growing or attached to debriis the
stream;or, organic mateial that falls into the streansuch adogs, twigs, leaves, etdlabitat
canalso includeelements of stream structurée.g., riffles, runs, pool®r other stream
formations outside the primary flow channeThese areas outside the primary flow channel
serve as refuge during high flow events.

Numerous studies have concluded that the impacts of channelization on habitahand
associated biotic community have gea#ly been negative (Carret al. 1977, Hortle and Lake
1983 Sullivaret al.2004). Species richness is oft@ositivelycorrelated with the availability of
diverse habitats (Meffet al. 1997). Lauet al. determined that channelized streams had poorer
guality habitat primarily due to loss of heterogeneity (200B8abitat diversity is necessary to
support hearty assemblages of fish and macroinvertebraiese each species has a preferred
set of habitat requirementsGeneralisispecies can tolerate large range of habitat conditions
while other species known aspecialistsrequire very specific habitat A simplified example of
habitat diversity is a stream bottom composed of sand, gravel, and cobble. A combination of
these substrate types will allv for more diverse aquatic assemblages than a stream composed
entirely of one substrate material.

Shifts in biotic assemblages can result from decreased habitat diversity or a reduction in habitat
guality. Assemblage shifts occur via behavior alteratiereased mortality, or decreased
reproductive success (Griffigt al., 2010).

Numerous stream habitat assessment indices are available. Commonly accepted methods
include, the Ohio Qualitative Habitat Evaluation Index (Ohio QHEI), EPA Rapid Bicagsessm
Protocol, and the Minnesota Stream Habitat Assessment Protocol (MSHA). A review of these
methods suggests habitat conditions are usualasured by the number dfifferent habitat

types presentthe quality of those habitat, the amount of that hab#t available, andhe

amount of in stream cover.

Habitat is highly variable across tB€WDand is considered a critical component in assessing
biological communitiesA high degree of channel alteration and land use changetasred
in CCWD which makeheevaluation of habitat conditions prudent.

Sources and Pathways @éfltered Habitat

The causes for lack of habitat in t@&€WDare modeled in Appendix C. As discussed above,
channelization has a significant impact on both the quality and diversgfream habitat. The
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ability of the CCWD system to serve as a stormwater conveyance system is dependent on
constructed channels with minimal obstructions (i.e. tree snags, root wads, M&jgr land

use changes such as urbanization alsolikely affecting habitat connectivity through
degradation of riparian zones. In urbanized argamoval of riparian habitat isommon to
increase aesthetic value of property along streams.

Habitat Datag Altered Habitat

During biological monitoring, MPCA measussating habitat conditions using the MSHA
protocol. The MSHA is useful in describing the aspects of habitat needed to obtain an optimal
biological community. MSHA methods are slightly modified from the Ohio QHEI to more
adequately assess important claateristics influencing Minnesota Streanighe MSHA score

is comprised of numerous scoricgmponentsncluding land use, ripariazone, instream zone
(substrate embeddedness, cover types and amounts) and channel morph¢dgth

variability, sinuositystability,channel development, velocity). All of these component scores
are summed for a total possible score of 100 poirtisrrative rating of good, fair, or pooare
assigned based on summeémtals (Table21).

Table21. Criteria determining MSHA narrative rating.
Rating Criteria Threshold
Poor MSHA score below the median of the mals$turbed sites
Fair MSHA score between the median of the ledstturbed sites and the median of the medisturbed

sites

Good | MSHA score above the median of the ledistturbed sites

45<MSHA<66

Table22 providesresults of the MSHA surveys contldt during fish sampling visits in CCWD.
Where multiple visits occurred at the sarsgtion, the scores from each visit have been
averaged. The bottom row is the average of all CCWD dites.abundance of fair to poor
habitat supports altered habitat as a candidaiuse for impairment
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Table22. Habitat scors for biological monitoring locations.

Land Channel MSHA | MSHA
Use | Riparian | Substrate | Cover | Morphology | Score | Rating
Visits | Site ID | Stream (05) | (0-15) (0-27) (0-17) (0-36) (0-100)
1 | 10Umo021 | Coon Creek | 5 5 8 9.0 13 4 36.3
Trib. (CD11)
10UMD20 | Coon Crek | 2.5 11.0 9.0 16.0 11.0 495 | Fair
3 | 00UMO059 | Coon Creek | 2.0 9.5 11.0 9.0 13.0 44.5
1 | 10Umo18| CoonCrek | 35 | 190 12.8 12.0 17.0 55.3 | Fair
Trib. (CD58)
1 | 10UMO017 | Coon Creek | 2.0 6.5 14.0 7.0 19.0 485 | Fair
1 | 00UMO64 | Coon Creek | 1.0 115 17.1 9.0 23.0 61.6 | Fair
1 | 10UMO003 | Coon Creek | 4.2 145 18.0 13.0 26.0 75.8  |JG00dN
4 | 00UMO65 | Sand Creek | 2.0 8.8 14.2 75 15.5 48.0 | Fair
1 | 00UMO62 | Pleasure 05 | 125 18.1 9.0 19.0 59.1 | Fair
Creek
1 | 00UMO61 | Springbrook | 15 | 12 18.7 12 18 622 | Fair
Creek
1 | 00UMO86 | Springbrook | 1 5 | 105 17.3 6.0 15.0 498 | Fair
Creek
- CCWD | ALL 2.0 10.0 14.0 9.6 15.8 51.5 | Fair

The contribution of each habitat component relative to the overalHMSscore is displayed on
page69 along with an ideal conibution. The ideal contribution was determined by entering
maximum scorefor each habitat component. The relative contribution of each habitat
component is important since more weight is put on morphology and substrate scores.
Examination of single létat componentscompared to the maximum scoprovides insight

into which habitat component isostlimiting to aquatic assemblages. Land use and channel
morphology scored poorly across CCWD, averaging roughly 50%roaiti@um score. Lack of
channel norphologywas identified as the most significant contributor to the marginal habitat
sares across CCWD.

Site 10UMO003 was the highest scoring site in CCWD in terms of habitat and also the only site
considered to achieve a good habitat classification. Fitess located near the outfall of Coon
Creek but more importantly on a reach that has not underwent channelization, further
strengthening the case that habitat scores are significantly limitechiayinelization In

upstream reaches of Coon Creek, chelrmorphology and substrate scored poorly providing
small contributions to overall scof€igure31pg.69). This area is laden with heavily
channelized agricultural ditches inundated with sand and silttsates. MSHA dataonfirms

that no coarse substrate was observed in upstream reaches representafta channelized
stream. Instream cover accounted for the largest portion of the overall sciidrely due to an
abundance of channel vegetation. Comniiimy downstream, channel morphology scores
improve along with substrate diversity. Improving substrate scores are likely due to increased
stream gradient allowing for a flushing of fine sediments rather than deposition. Habitat
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diversity begins to evenut when moving downstream reaching a near ideal distribution near
the outfall, not coincidentally where site 10UMO0O03 is located.

Sand Creek cannot be analyzed from upstream to downstream since MSHA data only exists at
one site (OOUMO065). However, concluss can be drawn regarding habitat conditions present

on Sand Creek when comparing to the ideal. All habitat categories are contributing a relatively
equal percentagef distributionmeaning that no habitat type is more or less dominant than

the other (Fgure32pg.69). Despite having an optimal distribution of habitat, an overall MSHA
rating of Fair suggests habitat gjity may be the larger issu€ontrary to Coon Creek where
channel morphology was ideified as having the most impact, it may be wise to focus on
improving the quality of habitat across all categories for Sand Creek, rather than singling out
one component specifically.

Pleasure Creek and Springbrook Creek skiovilarhabitat distributionto one another not
surprising given their close proximity and similar laises Figure33, Figure34 Pg 70). In both
of these reaches, land useliisiting overall habitat scoresThese stream reaches haveet
highest degree of urbanization throughout all of CCWD so it igoallingsurroundingland

use scores poorly for these streamBISHA datalsodesignates both of these reaches as
having low channel stabilitwhich is defined ad | KA 3 K RI8ad B Svel§ eradiSR
banks. A homogenous stream bed characterized by shifting sand substestdsw stabilityé
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Figure31. Habitat scores for biomonitoring sites located on Coon Creek (listed Figure33. Habitat scores for biomonitoring site on Pleasure Creek
upstream to downstream).
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Fgure 32. Habitat scores for biomonitoring site on Sand Creek. Figure34. Habitat scores for biomonitoringites on Springbrook Creek (listed

upstream to downstream)
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CCWD contains approximately 300 miles of public and private ditch system. Only 7.9 miles of

0KS RAGOK a2aidSY NS O2YyaARSNBR ayl (dzNF & 2NJ
are corsideredchannelizedRigure35). { G NBI ¥ NBIF OKSa A 0GK | &l A3KE
arenony I GdzN> € O2y adNMWzZOGSR RAUGOKSa® Gaz2RSNI GS¢ C
naturally existed but have been altered (i.e., dredgetldstA I K i Sy SRXZ I N¥2NBRO X |
channelization depicts stream reaches that exist in their unaltered natural state.

Channelization
Coon Creek Watershed District

Degree of Channelization
— High
Moderate

— Low

Figure35. Degree of channelization found in the public ditch system of CCWD. Only the lower portions of Coon
Creek, Pleasure Creek, and Springbrook Creek, exist in their natural state. Black dots represent MPCA biological
monitoring stations.

A study conducted by Knighbt al., correlated channelization to profound changes in the
physical and geomorphologicalaracteristics of streams (2012). Major changes to studied
streams included an ovevidening of the stream leading lack of depth variabilityplockages
due to excess sedimenand pool infillingall conditions found in CCWBigure36).
Channelizatioraffectsin-stream habitat such as rifflpool sequencessnagsmeandersand
changesn streambed compositionTrees and native vegetation are commonly removed or
altered to a degreavhich destabilizes the bankseduces shading, and increasaputs of
sediment, nutrients, and other pollutants from the watershed wheeim alter water chemistry.
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Sand Creek reach exhibiting poor depth variability andCoon Creek reach displaying lack of depth variability
poor sinuosity. and excess sedimentation evidenced by ngtteam
sand bar formation.

To deal withincreasel sedimentation, channel maintenance is routinely conducted to maintain
RSaA3dy FE22R OF LI OAGed | KEyySt YIAYyGSylFyoSs
sediment from the stream bed, places it on the upper banks, arglage stream banks back to
preferred geometry. This activity temporarilgstores channel capacity and efficierickto

G -oadzA t (0 éspeéifisatidngAfirawback of this activity is themoval ofchannelvegetation

(both in stream and along banks) and stream straightening wiele both been shown to

decrease aquatic habitat, water quality, and channel stability (Beeson and Doylg, Fé@tre

37 (below) shows a channel in the process of being dredged. As evidenced by the photo,

dredging operations areudte destructive;making itis easyto see howthis practicecanalter

habitat, and ultimately aquatic life.
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Figure37. “Channel in he proces of beig dredged.

Pearson correlation analysis relating stream sinuosity (a meaguteamnelizatioh and overall
habitat scoresor CCWD was strong=0.846p<0.05), demonstrating that channelization is

directly affectingoverallhabitat scores(Figure38).
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Figure38. Cor

relation betweenMSHA habitat scores and degree of channelization.
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Causal Analysig Biological Response tAltered Habitat

Specific biological effects oltered habitatare difficult to determine since altered habitat is
often intertwined withother potential stressors€.g., sediment, flow, temperature, dissot/e
oxygen) (USEPA, 201 SHA scores werngotted relative tolBl scoregor all monitored
stationsfor both fish and macroinvertebratg&igure39, Figure40). Both ish and
macroinvertebrates had a positive correlation with habitat both correlations were weaklt
isplausiblethese orrelationswere weakenedy effects frominteracting stressoras discussed
earlier. It idifficult to eliminatecompoundingactors during samplingFor example, it would
be expected for aquatic assemblages to miistandards at site 1:0UMO003 since habitat
scored wellat this site However, measured IBI sco@® below thresholdat this location
likelydue to poor water quaty which is notviahabitat sampling

Fish IBl and Habitat Scoring Macrainvertebrate 1Bl and Habitat Scoring
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Figure39. Fish IBI againgdtabitat correlation. Figure40. Macroinvertebrde 1Bl againshabitat

correlation.

Fish metricavith stressor responst poor habitt include tolerant taxaifcrease, benthic
insectivoresdecreasg, simple lithophilic spawnersliécrease, and darter/sculpin/round

bodied suckersnegativg. Each of these metrics was plotted agaihabitat scoregor

monitoring stations irCoon andsand CreelFigured1-Figure44). All metricsfollowed

predicted responseyith benthic insectivores and tolerant taxa showing significant response
when statistically challenged (p=0.01, p=0.68pectively). Correlations between habitat and
simple lithophilic spawners and darter/sculpin/round bodied suckers did not prove significant
when challenged. Despite the lack of significance in 2 of the 4 habitat sensitive metrics, this is
strong evidene for habitat as a candidate cause for fish assemblage impairment. These
metrics do havesensitivitieso other water quality parameters which may be weakening the
statistical significance of the latter two metrics.
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Figure4l. Percentage of tolerant fish taxa. Figure42. Percentage of simple lithophilic spawning
fish.
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Figure43. Percentage of benthic insectivore taxa. Figured4. Percentage of drters, sculpins, and round

bodied suckers.

Macroinvertebrate assemblages providslaghtlyclearer pictureof the role altered habitat is
playing inmacroinvertebrate impairments. Macroinvertebrate metriiolerantPct and
oClingerPct are generallyaccepted to provide a good measure of stream degtih due to

habitat condition. Both of these metrics were plotted against MSHA seom@$oth followed

the predicted responsé poor habitatin CCWOFigure45, Figure46). The percentage of

tolerant individuals increased with degradihgbitat (r=0.874, p=0.@) while clingers

decreased (r=0.481, p>.05). Macroinvertebrates do not possess the ability to move from areas
with degraded habitat to the same degras fish, therefore macroinvertebrate communities

are moresusceptible to habitat degradation and perhapbetter overall indicator.
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Figure45. % Tolerant individuals against MSHA scor¢ Figure46. % Clinger individuals against MSHA score.

Strength of Evidence Summary féitered Habitat

MSHA data concludes that habitat conditions ané-par at best across much of CCWDost
sites scoring Fair or Poor dimited by poor channel morphologyack d substrate and
surrounding land useAltered habitat appears to be contributing to impaired fish assemblages
in Coon and Sand Creekacroinvertebrate 1Bl scoredsoshow a positive relationship when
plotted against habitat scores foeaches with mawinvertebrate impairments Individual
metrics with sensitivity to habitat alterationsd follow predicted responses:or this reason,
habitat alteration was identified as a candidate cause of biological impairmiérg.lack of
adequate habitat and coesponding biologic assemblages is not surprising since many of the
impaired streams in CCWD act as stormwater conveyance ditdhgsired reachelave
undergonea high degreef alterationto increase their efficiency for stormwater transport.
Strengthof evidence for altered habitat is shown belowaple23). For information on scoring,
pleasesee Appendix D
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Table23. Weight of evidence table for altered habitat as a candidate cause.

Strength of Evidence Table Altered Habitat

Scores folmpaired Reaches
Pleasure Springbrook
Types of Evidence Coon Creek | Sand Creek Creek Creek
Spatial/Temporal ce
+ + + +
occurrence
Evidence of exposure,
biological mechanism
Causal pathwg + + + +
Field evidence of stress
++ ++ + +
response
Field
experiments/manipulation ++ ++ ++ ++
of exposure
Labqratory analysis of site 0 0 0 0
media
Temporal sequence + + + +
Verified or tested
g + + + +
predictions
Symptoms + + + +
Mech_amstlcally + + + +
plausible cause
Stressofresponse in
other field studies NE NE NE NE
Stressmfresponse in other NE NE NE NE
lab studies
Stressprresponse in NE NE NE NE
ecological models
Manipulation
experiments at other NE NE NE NE
sites
Analogous stressors NE NE NE NE
Consistency of
. + + + +
evidence
Ex_planatory power of - r - -
evidence
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8.5 CandidateCause#5 cAltered Hydrology

Thehydrologicregime of a stream is driven by a combination of natural and anthropogenic
(human)factors. Natural factorsaffecting hydrologic regime are the characteristics of the
watershed(i.e. topographysoils, climatg Alteration of any of these factors has direct impact

of the hydrologic regime of a stream. The characteristics of a given watershed were created by
GKS SINIKQa yIl GdzNFt LINROS&a 6AGK T SNR KdzYky A

Humanimpacts are often considered the greatest threat to stream condition, both in terms of
water quality and quantity Urbanization and channelization are two anthropogenic factors
common across Minnesa landscapes. Unfortunately, both of these factors have the ability to
alter stream flows and directly impacting biologic assemblages. Both of these practices also
contribute to additional stressors such as bank destabilization and increased scouttireg to
increased shear stress created by high velocity flows. For this reason, altered hydrology
(specifically increased flashiness) is commonly associated with other stressors such as poor
habitat conditions and excess TSS.

Channelization Channelized dathesare a common feature in the Minnesota landscape,
especially in areas of the state where agriculture is or once was prevalent. It is reported that
anywhere from 20,000 to 27,000 miles of public drainage ditch or channelized streams are
present in thestate of Minnesota (BWSR, 2006). In tl&/Dalone there are roughly 139

miles of public drainage ditch and another 161 miles of private drainage netwdHese
drainage networks were design@hd constructedor two reasonsj) drain saturatedsoils 0

allow for agriculture, 2) serve as a stormwater conveyance system.

It is well understood that channelized systems are not optimal for fish and macroinvertebrate
assemblages. A Midwest study conducted in 1996 showed that channelized sections of streams
had lower quality fish assemblages than natural streams based on fish 1Bl chsulis

increased generalist, tolerant specigswuet al., 2006). In addition, macroinvertebrate
assemblageshowedlower diversity, lower abundance, and increased drifthammnelized

reaches compared to natural streams (Edwaetlal, 1984). Numerous studies have confirmed
that microhabitats (runs, riffles, and pools) in a stream are directly impacted by channel form
and each will support distinct biotic communities (Gormand Karr, 1978; Beised al., 1998;

Taylor, 2000).

Urbanization- Urbanizationhas greatly impacted the hydrologic regime of streams across
CCWD Approximately 40.7% of CCWD is urbaniasdlefined byyommercial, industrial, multi
or single family reidential land useUrban streams areften affected by multiple cabccurring
stressors at once, a scenarigferred toas the urban stream syndrome (USEPA, 2010).
Hydrologic symptoms generally associated with urban stream syndrome are increased
frequendes of overland and erosive flows, increased magnitude of stormflow, increased
flashiness, and reduced time of concentratiof&ream flashiness was identified in a 2010
study as the most commonly associated stressor with increased urbanization (Cafaéy,
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A 2003study conducted by the US Geolo8invey evaluated the effects of urbanization od 3
Wisconsin streams. It wasncluded theguality ofmacranvertebrate and fish assemblages
were negatively correlated with urban land use (USGS, 2003)

Sources and Pathways diltered Hydrology

A conceptual model foaltered hydrologyas a candidateauseis shownin Appendix C The
most dausible sources faaltered hydrologyn the Coon Creek Watdred includeincreased
impervious surface due to urbaniza, agricultural drainage, and channelization of streams.

Water Quality Datag Altered Hydrology

Hydrologymonitoring has been conducted on all impaired reaches in COQWDvarying

periods of record. Sand Creek has the longest period of record datakggda001followed by
Coon Creek which began in 2005. Pleasure and Springbrook Creeks only have two years of
monitoring (2012, 2013) slong term trend analysis on tise reaches igot feasiblebut

monitoring can still be helpful to determine recent stre fluctuations.

Coon Creek and Springbrook Creed considered the flashiest of all four maguwatersheds

in CCWD. Coon Creek has experienced stage increases of more than four feet (4.03 ft, 4.08 ft,
and 4.14 ft) and Springbrook Creek has nearedrtask with a maximum increase of 3.84ef.

In both of these systems, water levels rise dramatically in response to precipitation before
eventually returning to basBows (Figure48, Figure49). SpringbroolCreek and lower Coon

Creek are highly urbanized and much of this development was constructed prior to stormwater
regulation. As a resylsharp increases in flow shortly after precipitation are expectédon

Creek headwaters, near Naples Street, have egpeedstage increases nearing 3.5 fee

despite having far less urban developmdémin lower Coon CreekHowever, the numerous
agricultural ditches in this portion de creekare highly efficient and quickly remove water

from the landscap@nd deliverit the main channel of Coon Creekhis leads to similar

GFf I AKAY Saaé ddspite tiendrs mithl MillueK S a

{FYR / NBS] Aa fSaa a7¥fl aKreksbithslexhibiingflok / 22y
alteration. In most years, Sand Creek shausodest stage increase of up to two feet, even
during large precipitation events. This is most likely due to the expansive network of
stormwater ponds located on the upper most reach of Sand Creek and its laterals. The outfall
of Sand Creek can exper@nsudden hydrologic changes immediately following a storm
common ofa channelizedirbanized stream. For example, a 2.07 inch precipitation event on
June 2, 2013 resulted in a 1.16 foot stage increase in a mere 2 hours. A visualization of the
sharp ircreases in stream stage can be seefFigure50). Flashy flows in Sand Creek also
multiply the already flashy flows of Coon Creek since Sand Creek is a main tributary to Coon
Creek.

Pleasure Creek is the most stable system infal@WD. Variations in stream stage rarely
exceed one foot, even during largeorms Figure51). Pleasure Creek has a similar degree of
channelization and surrounding land use as Springbrook Creek so it would be easy to assume
the hydrographs should be similar. A closer look at the two streams shows one major
difference. Pleasure Creek flows through two different networks of stormwateds Figure
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47). The first network of ponds is in th@per portion of he watershed and the second is

located northeast of East River Road toward the lower third of the system. Both of these pond
networks provide significant storagend rate controfor stormwater. Without the stormwater

pond network on Pleasure Creelydi2 £ 2 3A 0 aFf | AKAySaa¢e g2ddZ R 0SS f
Creeksince channel morphology and land use characteristics are very similar

Pleasure Creek Stormwater Ponds
Coon Creek Watershed District

Figure47. Locations of majostormwater ponds along Pleasure Creek. Red dot locates bickignonitoring
station 00OUMO062 and location where hydrograph data was collected
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2013 Coon Creek Hydrograph - Vale St. (site 10UMO003) 2013 Sand Creek Hydrograph Near Outfall (Xeon St.)
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The trapezoidal design of chanregld ditches allows fagfficienttransportof water (Figure52).
The ability of these trapezoidal channelsctintain and quickly transpotigh flows is what
makes them an attractivdesignfor flood protection. Urndrtunately, this design often results
in high peak velocities and flashinesslemonstrated by thehydrographs showabove.

% s v
. L

Figure52. Geometry of constructed agricultural ditches across CCWD.

Causal Analysig Biological Rsponse toAltered Hydrology

High flows can cause the physical dislodgement of fish and macroinvertebrates if they are
unable to seek refuge in tributaries or refuges outside of the main stream channel. Stream
flashinescan be particularlgletrimental tobiological assemblages because even if refuge is
available, sudden increases in velocity reduce the period of time organisms have to seek out
these habitats.

Increased stream velocityan also increast#ne mobilization of sedimentyoody debris and

plant material The mobilization of these materialandislodge organismsWhenthe interval
betweenhighvelocity eventdbecomes more frequent, species that do not manage well under
those conditions will be reduceat eliminated leading to altered populansand decreased
species richnessThose species remaining are often those with shorter life strategies who can
complete their reproductive cycle within the confines of the recurrence interval of high flows.

The composition of fish communities in@ Geeksuggestsrequent high flowshave indeed
altered populations Lower Coon Creek, the flashiest portion of the district, is home to high
numbers ofgeneralist species with short life cycles and considered tolerant of stream
degradation(Figure53). A study conducted by Poff and Allan in 1995 concluded that generalist
and tolerant speciesra dominant in streams exhibiting variable flea@mpared to streams

with more stable hydrology
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Lower Coon Creek Fish Metrics
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Figure53. Biologicmetric scores for lower Coon Creek. Metrics "General”, "IntolerantPct”, "MAF@Pct", and
"Vtol" score poorly indicative of stress related to high flows.

Large representations of generalist and tolerant species are not limited to Coon. Gileek
dominance of these groups found in ish assemblages of Sa@deek as well; the second
stream with a deferred fish impairmeniThe percentage of generaliish speciesccounted
for over 80%of all fish sampledvhich is nearly double the median of all rompaired UMRB
sites. Tolerant species accounted for 88% ofttiial sample roughly 1.5 timesion-impaired
UMRB median valudfigure54).
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Figure54. % of generalist and tolerant species stream reachesvith pending fish impairments

Behavioral traits ofnacrdanvertebrates can also provide insight irtgdrologic conditions
Behavioral traits are habits exhibited acrdnvertebrates in réation to their surroundings
(Merrit el al, 1996). Mosimmacrinvertebrates are assigned to one of five categarzdled
behavioralclassificationgTable24). Analysi®f the proportion of one classification to another
can povide clues towaratonditionsmacradnvertebrates are experiencing-or example, in still
A0FyRAY3 2N aft2g6 Y20Ay3A 41 0§SNE Iy RR A& dINRRIZ ISINE 2
macroinvertebratesvould be expected. The asoning fotthe shift is thelower physiological
expense for swimmersit these sitesind the increasedediment deposition for burrowers

which prefer soft bottom substrate Figure55 shows the proportions of these fileehavioral
classificationgn impaired CCWDeaches All but two sites show a stronger representation of
clingingmacroinvertebrates than noimpaired UMRB sitesSite 10UMO003, the furthest
downstream monitoring site on Coon Creek, is where hydrology is most variable. This site is
dominated by clinging and sprawlingacranvertebrates two classifications well adagtl to
manage high flows. There is alseeay small representation of swimmingacranvertebrates,

a classification not well suited for fluctuating flowVithout refuge, swimmer
macranvertebratesare extremely susceptible to washout when flow increasesur.

Pleasure Creek, a stream witages rarely fluctuating more than one foot, exhibits a large
number of clinging and sprawling invertebrates. This is not the expected response of the
macroinvertebrate community since high flows are not an ismiadicated by the stream
hydrograph. However, only two habitat types were sampled at this site; 1) riffles, run, rocks,
and 2) snags, woody debris, and root wads. Both of these habitat types are highly favorable to
clinging invertebrates so this likedgcounted for the higher than expected numbers of this
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behavioralclassification rather thabiological response to altered hydrology. Aher stream
reaches in CCWD had a more equal distribution of habitat types sampled such as undercut
banks, overhanigg vegetation, and aquatic macrophytes.

Table24. Macroinvertebrate behavioratlassifications.

Habit Definition

Burrowers Live in fine sediments on stream bottom, particularly depositional areas

Climbers Dwellon live aquaticplants ordecaying organic detritus
Maintain a relatively fixed position on firm substrates in currefien through use of

Clingers morphological or physiological adaptations (i.e., suckers, tarsal claws, dorsoventral
flattening)

Sprawlers Reside on sdaces of leaves or on top of find sediments

Swimmers Adapted for movement in open water column through flite movements

Behavioral Classifications
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Figure55. Proportion of each habit classification compared to unimpaired UMRB sitB®d line separtes class
6 from class 5 classification.

Strength of Evidence Summary fédtered Hydrology

Urbanization andtseam channelizatiomre common across the landscape@CWD anthe
effect onbiological assemblagés apparent Lack of long lived speciesdonjunction withan
abundance ofolerant andgeneralist fish is evidence thaariableflows have induced biological
response irfish assemblages &@oon and Sand CreeRhe abundance of clinger
macroinvertebrateandweak representatiorof free swimming macranvertebratessuggests
that high flows arempacting macroinvertebrate assemblages as w8tteam hydrographs
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suggest Coon, Sand, and Springbrook Creek are all flashy systems. Pleasure Creek does not
exhibit the same stage increases in respotsstorm eventsliminating the ceoccurrence of
candidate cause and observed effect for this reaSlrength of evidence for channelization is
shown below(Table25). For information on scoring, pleasee Appendi®.

Table25. Weight of evidence for channelization as a candidate stressor.

Strength of Evidence TableAltered Hydrology
Scores folmpaired Reaches
Pleasure Springbrook
Types of Evidence Coon Creek | Sand Creek Creek Creek
Smatial/Temporal co + + i N
occurrence
Evidence of exposure,
. . . + + -- +
biological mechanism
Causal pathway + + 0 +
Field evidence of stress
+ + 0 +
response
Field
experiments/manipulation 0 0 0 0
of exposure
Labqratory analysis of site 0 0 0 0
media
Temporal sequence 0 0 0 0
Verlf_|eql or tested + + 0 +
predictions
Symptoms + + + +
Mechanistically
. + + + +
plausible cause
Stressofresponse in
) . ++ ++ ++ ++
other field studies
Stressmfresponse in other NE NE NE NE
lab studies
Stressofresponse in
. + + 0 +
ecological models
Manipulation
experiments at other NE NE NE NE
sites
Analogous stressors NE NE NE NE
anS|stency of + + 0 +
evidence
Ex_planatory power of - r 0 -
evidence
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8.6 CandidateCause#6 - Chlorides

Numerous studies have been conduciadan attempt to quantify the tolerable salinity ranges

for numerous species of fish. Evens and Frick (2001) summarized a number of studies
investigating salinity tolerance for fish and concluded that observed mortality began when long
term exposure (gre@r than 7 days) to chloride concentrations reached 1,000 mg/L. A study
conducted by Crowther and Hynes (1977) examining the salinity tolerance of
macroinvertebrates showed similar ranges of tolerance compared to fish. Crowther and Hynes
concluded that he addition of road salts (a common source of chlorides) to experimentally
modified streams did not promote organism drift, behavioral changes, or cause mortality until
concentrations reached,Q00 mg/L. Even at a concentration of 1000 mg/L, the incrgase
organism drift was only observed in one of eight taxa studied. These studies suggest an acute
standard of 860 mg/L is conservative and well suited to prevent significant harm to aquatic life.

Sources and Pathways of Chlorides

Various sources of pollutas can increase chloride concentrations (i.e., industrial sources,
wastewater, and urban runoff). In urbanized watersheds, such as Pleasure and Springbrook
Creek, ddcing practices are thought to be a significant contributor of increased chloride
concerirations. Miles of local, county, and state highways exist in the Pleasure and
Springbrook Creek subwatersheds create a clear spatial connection for chloride introduction to
surface waters.

Water Quality Dateg Chlorides

The chloride standard for the g@of Minnesota is separated into an acute and chronic
standard. The acute standard of 860 mg/L for greater than one hour and the chronic standard
of 230 mg/L for a four day average are based on fish toxicity levels. A stream is considered
impaired if tre acute standard is exceeded once or more in a consecutive three year period.
The chronic standard has a threshold of two or more exceedances in a consecutive three year
period.

An examination of chloride concentrations in surface waters of CCWD teslicancentrations

fall below state standardbut have exceeded 230 mg/L on occagibable26). A total of 387
samples have been collected on biologically impaired reaches and only 5 samples (1.3%) have
exceeded the chronic level 880 mg/L. The stream reach with the highest chloride

concentration is Springbrook Creek. Springbrook Creek exceeded the chronic standard on two
occasionsn 2012(245 mg/L, 253 mg/L). Despite exceeding 230 mg/L, it is unknown if this
concentration wasustainedover a four day average as required for impairment

determination. Overall, exceedances are not blatant and considered short term exposure,
which has been shown to have a negligible effect on biological assemblages (Blasius and Merritt
2002). Tk acute standard of 860 mg/L has not been exceeded as evidenced by a maximum
reading of 279 mg/L in all of CCWD. Long term trends of chloride levels in CCWD are difficult to
assess for Springbrook and Pleasure Créelgsireses). Springbrook Creek only has one year of
sampling data so analysis of a long term trend is unattainable. Pleasure Creek has a more
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robust data set but does not have sampling from 2010 and 2011 making trend analysis
imprecise.

Table26. Chlorides summary for biologically impaired reaches.

Stream Reach Year N | Mean | Median | Max | # samples >230 MN Standard
mg/L
Coon Creek 20052012 191 | 47 46 102 0
Sand Creek 20072012 144 | 67 66 279 1
Sprindprook Creek| 2012 12 | 172 191 253 2 Acute 860 mg/I
Chronic 230 mg/L
Pleasure Creek | 2006, 2007, 2008 48 | 120 125 262 2
2009,2012 (not within
consecutive 3 yr,
period)
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Figure56. Long term chloride concentrations for Coon Creek, Sand Creek, and Pleasuie Cashed colored
lines showchloride trend for each stream reachDashed purple line indicates chronic standard of 230 mg/L

Mean chloride concentration for Pleasure and Springbrook Creeks were higher than Coon and
Sand Creeks, most likely due to thema urbanized land use. The eight year trend for chlorides

in Coon Creek is relatively unchanged since monitoring began in 2005. Sand Creek is showing
an overall decrease in chloride concentrations but also exhibits slightly higher average
concentrationthan Coon Creek.
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Causal Analysig Biological Response to Chlorides

Since Springbrook Creek experiences chloride concentrations higher than any other reach in
CCWD, biological impacts resulting from excess chloride would first be observed in this reach.
Literature on salinity tolerance for specific species of fish and macroinvertebrates is limited,
especially at concentrations observed in Springbrook Creek. As mentioned above, most
oA2f23aA0Ff NBaLlRyaSa I NByQil 20a@muaerandzy (A f
Hynes. 1977). Ephemeroptera are considered to be sensitive to many forms of degradation,
including salinity. A study conducted by Duné&l. (2007) found Ephemeroptera to be the
most saline sensitive order of macroinvertebrates. MP@&w@ dhows 21.7% of all
macroinvertebrates sampled in Springbrook Creek belong to the Order Ephemeroptera. This
aligns closely with other nempaired streams in the UMRB (21.5% Ephemeroptera). If
chlorides were indeed impacting biological assemblage#uiid be expected to see a much
smaller representation of salinity sensitisgacrdanvertebrates such as Ephemeroptera.

Based on the evidence above, it is inconclusive if chlorides are a candidate cause for biological
impairment Water quality data showsxceedances of the chronic limit have occurred however
the biologic assemblages do not show evidencstigssor responseMuch of the chloride data

for CCWD falls betwedahe months ofMay and October Research suggesthloride

concentrations increaseutsidethis monitoring period due to the increasedeof road de

icing salts during winter mont§homas et al. 2007)Expansion of water quality monitoring

efforts into winter months wouldprovide a better picture of the chloride concentrations in
Spingbrook Creek. It is recommended that CCWD subscribe to expanded winter monitoring in
upcoming monitoring efforts.

Strength of Evidence Summary f@hlorides

Urbanization and corresponding road-téng practices are common across the landscape of
CCWhbDspecifically in the Pleasure and Springbrook Creek subwatersheds. Water quality
exceedances above 230 mg/L are observed but these instameeare Biological

assemblages do not show clear effects linked to excesblorides. The percentage of
macranvertebrates belonging to the saline sensitive Ephemeroptera Order aligned with other
non-impaired streams in the UMRB.ime of exposure is an important factor when analyzing
the biological effects of chloride. It is possible the exceedances obser@mutingbrook Creek
are brief and occur infrequently enough that chlorides are not limiting biotic assemblages.
Strength of evidence for chlorides is shown bel@able27). For information on scoring,
pleasesee Appendix D.
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Table27. Weight of evidence for chlorides as a candidate cause.

Strength of Evidence TableChlorides

Scores for Impaired Reaches

evidence

Pleasure Springbrook
Types of Evidence Coon Creek | Sand Creek Creek Creek
Spatial/Temporal ce 0 0 L L
occurren@
Evidence of exposure,
. . . -- -- + +
biological mechanism
Causal pathway + + + +
Field evidence of stress 0 0 0 0
response
Field
experiments/manipulation 0 0 0 0
of exposure
Labqratory analysis of site NE NE NE NE
media
Temporal sequene 0 0 0 0
Verlf_|eql or tested 0 0 0 0
predictions
Symptoms 0 0 --- ---
Mech_amstlcally 0 0 0 0
plausible cause
Stressofresponse in
other field studies 0 0 0 0
Stressmfresponse in other NE NE NE NE
lab studies
Stressofresponse in
. + + + +
ecological moels
Manipulation
experiments at other NE NE NE NE
sites
Analogous stressors NE NE NE NE
Consistency of
. + + + +
evidence
Explanatory power of - r - -
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The Coon Creek Watershed Disthetsfour different stream reachesith macroinvertebrate
impairments Coon Creek, Sand Creek, Pleasure Creek, and Springbrook l@raddition,

Coon Creek and Sand Creek have impairments for fish assemblages but those have been
deferred until the upcoming release ®ALU.Also, CCWD has been added to the Draft 2014
Impaired Waters List for violation of aquatic recreation standards due to eleatedli
concentrations on Coon Creek, Pleasure Creek, and Springbrook Creek. Multiple causes for the
various impairmentsvere found on all stream reaches.

Dissolved oxygen vgaa clear stressor in upper reaches of Coon Creek as evidenced by frequent
water quality samples experiencing concentrations below 5 mtiLscores for

macranvertebrates were below impairment threshds at all headwater sites.

Macronvertebrate communities lacked EPT taxa, a metric considered sensitive to low dissolved
oxygen. Fish IBI scores indicated impairment in one of two samples. The sample that
suggested a healthy fish community was sligintisleading since overall scores were driven up

by a high percentage of headwater and minnow species. These metrics are driven by species
that preferquiescentpools with abundant covdsut are metricswith minimalresponseto low
dissolved oxygen Fi$h assemblages sampled in adjacent reaches were dominated by species
considered tolerant of low dissolved oxygen. Dissolved oxygen levels rebounded further
downstream likely due to increasetlistance from Carlos Avery WMMhere DO levels

rebound a highe number of EPT taxa were fousttengthening the canccurrence between

low DO and observed biological impairmentsactors causing loldOin @on Creek

headwaters were excess phosphorus from nutrient rich soils and the proximity to the Carlos
Avery WMA.

Exces sediment wathe second identified stressor in CCWD. Sediment can present issues
when increased suspended sediment and/or increased bedded sediment are present. High,
erosive flows resulting from channelization and urbanizationazrseincreasel sediment

loads and hamper both fish and macroinvertebrate assemblaye€oon and Sand Credke

lack of visual feeding fishdi, minnows, sunfish), suggestdtht excess suspended sediment
was problematic to this feeding guild. Excess sedimenttesetarbid conditions which hinders
the ability of these families to see their prey. In response, fish assemblages will often shift
toward species who feed via sensory or olfactory indicators (i.e., catfish, suckers).ein low
Coon Creek where TSS leweése at their hidnest, olfactory feeding fish we dominant over
sight feeding fish providing &lence that suspended sediment waltering biological
assemblages. Sources of sediment in CCWDrham stormwaterjn-stream sediment
agitation, bank erasn, and soil erosion stemming from construction and agricultural activities.

Phosphorus waalso identified as a candidate cause for biological impairment. High
concentrations of phosphorus have been recorded districteanatthough its greatest impact
was observed in Coon Creek headwateRosphorustself is not toxic to aquatic life butan
contributeto excessive vegetation growth resulting in low dissolved oxygen leRelsse
macrophytes and duckweed blooms have been documented alppgr reacles of Coon
Creek, a direct result of excess phosphorus. Tboedical response to lo®Oasa result of
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excess phosphorus waletailed above. Throughout the rest oettistrict, biological response
to excess phosphorusas observed A measure of platikorous and dé&ritivorous feeding

guilds (fish) showetigher percentages acro§®on and Sand Creekmpared to median

values of othenon-impairedUMRB sites. Planktivores and detritivores are species of fish
which feed on organic matter in the wateolamn. Excess phosphorus is often indicative of a
large amount of organic matter availabléncreased organic matter allovigr increased

numbers ofplanktivores and detritivores An increase in planktivores and detritivores does not
indicate impairmentowever does show biological response to excess phosphatigh
phosphorus levels in CCWD are driverhbgnist soils rich in nutrientsirban stormwater, and
soil erosion containing sediment bound phosphorus

Alteration of habitat wasanothercause ofmpairmentin CCWD. MSHA habitat scores fell

predominantly in the fair to faipoor category across CCWD. Lower Coon Creek achieved a

good standing in terms of overall MSHA but previously mentioned stressors likely @dpact

biological assemblages in thatea. In general, fish assemblages showed a positive correlation

with habitatacross all monitoring sites. Tolerant fish, benthic insectivores, serial spawning

species, and number of dar/sculpin/round bodied suckers Coon and Sand Creak

respondel as expected to habitat degradatioMacroinvertebrateY S G NA O&4 a ¢ 2t SNI y i ¢
G/ tAYy3ISNI OGé¢ |faz2 NBaALRYRSR Fa LINBRAOGSR Ay A
effects of altered habitat, water quality is inducing more stress response thbitat. This is

evident in lower Coon Creek, where habitat scored well. If habitat was the most significant

detriment to bioligcal assemblages, it would be expected to see strong IBI scores at this site

with adequate habitat. 1Bl scores did not show mebange compared to other impaired

reaches of CCWD highlighting the negative effects of poor water quality. Addressing the issue

of altered habitat is difficult since the impaired reaches in CCWD act as stormwater conveyance
channels. Thesearenottgpl f G &AGNBlF Yaé |a Sy@ArAarzySR o0& Y2z
channelized and highly altered consttad conveyance ditches. The publication of TALU

standards have not occurred at the time of writing. TALU standards will provide information for

the expected mlogical assemblage of stormwater conveyance channels relative to natural

streams.

Altered hydrologywas anidentified stressor to the fisland macranvertebrate communities
within the CCWD Urbanized landscapes anbannelized streamare common througbut
CCWD Both of these practices lead to increased peak flowdsscommon biological response to
high flows is a shift in community composition from long lived species toward species with
shorter life stratgies. Reaches with pending fish impairmdmid very few long lived species
compared to other UMRB site'heCoon and Sand Creek fish communitiese dominated by
tolerant and generalist species, a shift commonly found in streams with highly variable flow.
Macroinvertebrate assemblagedso showediological response to increased floas aresult

of urbanization ancchannelization. A disproportionate number of clinger taxa sprawler
taxawere observed compared to free swimminwcranvertebrates. This suggestéuat
communities havehifted toward speciegeliant onfixed substrate or those with body
adaptations allowing them to tolerate flashy flows.
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Chlorides weranalyzed as a potential cause and results were inconclusive. Exceedances of
state chloride standards do occur but they are rarel narrowly violate numerical thresholds.
Studies presented indicated that biological effects are generally not observed until
concentrations approach 1,000 mg/L, hence the acute standard of 860 mg/L. Recorded water
guality data does not indicate conceations reach this level but winter monitoring has not

been conducted. This is important since chloride concentrations are expected to peak during
winter and late spring snowmelt eventSpringbrook Creek halse highest chloride

concentration of all ippaired reaches in CCWD; therefore it would be expected for biological
effects to arise here first. Analysis of Ephemeroptera, a saline sensitive mayfly, showed
populations similar to noiimpaired UMRB sites. To better evaluate chloride concentrations in
CCW0Dchloridemonitoring should be expanded includewinter months

Impaired stream reaches in CCWD are impacted by some combination of the aforementioned
candidate causesOf the identifiedstressors evidence was strongest f@axcess phosphorus
and dtered habitatasthe mostwidespread followed byexcess ediment, and altered
hydrology(Table28). The identification of altered habitat aspimary stressor came as little
surprise sincehe CCWD is a heavily channelizedwatk of stormwater conveyance channels.
Maintaining these channels for efficient transport of wateamsmportant component of the
5AA0NROGQa Tt 2 efdtun@eyyniniNBriinceifdr Bificiéns tehdsgdort of water is
not conduciveo promoting quality habitat.Furthermore, evidence suggests impaired biotic
assemblages do occur in areas of CCWD with sufficient habitat making the case that water
quality is more detrimental than habitat quality. Thereforapiementation activities should
focus on controlling gcess phosphorus, excess sediment, and altered hydrdlefpye
addressing habitat More specifically, control @xcess phosphorus and excess sedinueming
storm flows will bebeneficial to thebiological healttof the Coon Creek stgsn.
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Table28. Primary stressors to aquatic life in biologically impaired reaches in the Coon Creek Watershed Disfrgirimary stressor( )=not a stressor
and (/) =inconclusiveevidence

Primary Stressor

c — >
5| g <2
S AUID ; : < £ £ o
AlLEY Stream Reach Description B|olgg|cal o = 3 2 =3
Subwateshed (Last 3) Impairment S n 5 T T 0
= [} < go] geo] %
S 3 @ 0 0 Z
2 2 2 3 2 =
@) L [al < < O
;nnamed Cr. to Mississipp Macroinvertebrates /
530 Coon Creek )
Fish(Deferred) /
Unnamed Ditch | Headwaters to Mississippi
07010206 594 | Pleasure Creek | R. Macroinvertebrates /
Mississippi River
Twin Cities Macroinvertebrates /
558 Sand Creek Unnamed Cr. to Coon Cr.
Fish(Deferred) /
County Ditch 17 o .
557 Headwaters to Mississippi R. Macroinvertebrates / /

Springbrook Creek
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Biological Station Information 10UM003

Stream Name: COON CREEK
Waterbody Name: Coon Creek
Data Steward Org: MPCA

Station ID: 10UMO003
Hydrologic Unit Code (HUC): 07010206
Assessment Unit: 07010206530

Period of Record:

2010through 2010

Drainage Area (square miles)

91.60

Lat/Lon

45.14457,93.29646

Land Use

Agricultura 7.7%

Forest 21.8%
Range 179%
Urban 3459
Water 1.1%
Wetland 16.9 %
Other 0.0%

Site Index of Biological Integrity

Category IBI/Rating

Visit Year 2010 (2nd visit)
Fish IBI No Visit

Fish Rating

Invertebrate 1Bl

28

Site Index of Biological Integrity

Category IBI/Rating
Visit Yar 2010
Fish IBI 33

Fish Rating

Invertebrate IBI 49
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Fish species found at this site

Species Count ?:Ir:rrwnl)_ength Max Length (mm)
Bigmouth Buffalo 1 335 335
Bigmouth Shiner 24 49 72
Black Bullhead 2 110 226
Blacknose Dace 1 56 56
Blackside Darter 19 65 94
Bluegill 1 57 57
Bluntnose Minnow 2 45 46
Brook Stickleback 2 29 39
Central Mudminnow 3 68 78
Channel Catfish 1 460 460
Common Carp 5 521 598
Common Shiner 42 46 169
Creek Chub 19 65 135
Fathead Minnow 24 38 67
Freshwater Drum 1 407 407
Green Sunfish 30 47 110
Hornyhead Chub 7 47 55
lowa Darter 2 33 61
Johnny Darter 2 33 61
Largemoth Bass 3 37 335
Longnose Dace 1 80 80
Northern Pike 3 259 425
Sand Shiner 35 39 78
Shorthead Redhorse 1 471 471
Silver Redhorse 2 558 579
Spotfin Shiner 1 89 89
White Sucker 37 60 349




Invertebrates that were found at this site

Amphipods

Biting Midges

Black Flies

BroadWinged Damselflies

Caecidotea

CircularSeamed Flies

Darners

Flatworms

Maccaffertium

Marsh Beetles

Mayflies

Midges

Net-Spinning Caddisflies

Orconectes

Riffle Beetles

Spring Stoneflies

Water ScavengeBeetles

Water Striders
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Invertebrates that were found at this site

Amphipods

Biting Midges

Black Flies

BroadWinged Damselflies

Caecidotea

CircularSeamed Flies

Darners

Flatworms

Maccaffertium

Marsh Beetles

Mayflies

Midges

Net-Spinning Caddisflies

Orconectes

Riffle Beetles

Spring Stoneflies

Water Scavenger Beetles

Water Striders

Fish attributes that were found at this site

Attribute Count
DELT (abnormalities) 2
Darter species 3
Exoticspecies 1
Fish per 100 m 67.4
Game fish species 5
Gravel spawning species 7
Piscivore species 3
Pollution intolerant species 1
Special concern species 0
Total species 27




Attributes regarding the invertebrates that were found atslsite

EPT Taxa 4
Ephemeroptera Taxa 2
Hilsenhoffs Biotic Index (HBI) 4.3
Intolerant Families 1
Percent Pollution Tolerant 1.9
Percent Chironomidae 7.1
Percent Diptera 9.3
Percent Dominant Taxa 39.8
Percent Dominant Two Taxa 70.8
Percent Filteres 32
Percent Gatherer 59.6
Percent Hydropsychidae 31.1
Percent Scraper 6.5
Plecoptera Families 1
Total Families 18
Trichoptera Families 1
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Attributes regarding the invertebrates that were found at this site
EPT Taxa 4
Ephemeroptera Taxa 3
Hilsenhoffs Biotic Index (HBI) 4.2
Intolerant Families 0
Percent Pollution Tolerant 3
Percent Chironomidae 5.7
Percent Diptera 7.6
Percent Dominant Taxa 44.5
Percent Dominant Two Taxa 76
Percent Filterers 32.2
Percent Gathear 61.5
Percent Hydropsychidae 315
Percent Scraper 4.7
Plecoptera Families 0
Total Families 12
Trichoptera Families 1




Biological Station Information 00UMO064

Stream Name: COON CREEK [Year2000Data ]
Waterbody Name: Coon Creek Fish species found at this site
Data Steward Org: MPCA . Min Length
Station ID: 00UMOB2 Species Count (mm) Max Length (mm)
Hydrologic Unit Code (HUC): 07010206 Bigmouth Shiner 31 51 80
Assessment Unit: 07010206530 Black Bullhead 4 119 146
Period of Record: 2000 through 2000 Black Crappie 11 87 104
Drainage Area (square miles) 87.29 Blacknose Dace 11 30 80
Lat/Lon 45.17203817%93.30095797 Blackside Darter 3 46 75
Land Use Agricultura 8.1% Bluegill 1 101 101
Forest 22 4% Central Mudminnow 16 32 88
Common Carp 10 420 600
Range  18.7¢ Common Shiner 14 64 112
Urban 3219 Creek Chub 17 34 43
Water 1.2% Fathead Minnow 80 36 61
Wetland 17.7 % Green Sunfish 83 45 109
Other 0.0 % Hybrid Sunfish 5 55 106
lowa Darter 14 30 47
Johnny Darter 45 25 59
[Year2000Data O 3 33 103
S!te_: Index of Biological Integrity Pumpkinseed 1 54 54
V.'S't Year 2000 Smallmouth Bass 1 395 395
F!Sh IBI - 32 White Sucker 77 33 385
Fish Rating
Invertebrate 1B 57
Invertebrate Rating
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Invertebrates that were found at this site Fish attributes that were found at this site
Amphipods Attribute Count
Balloon Flies DELT (abnormalities) 3
Biting Midges Darter species 3
Black Flies Exotic species 1
Branchiobdellida Fish per 100 m 165.5
BroadWinged Damselflies Game fish species 5
Crane Flies Gravel spawning species 5
Darners Piscivore species 2
Decapoda Pollution intolerant species 2
Electric Light Bugs Special concern species 0
FingerNet Caddisflies Total species 19

Fingernail Clam
Flatworms | vear2000Data |

Attributes regarding the invertebrates that were found at this site

Gastropods

Grass Moths EPT Taxa 7
LongHorn Caddisflies Ephemeroptera Taxa 3
Marsh Beetles Hilsenhoffs Biotic Index (HBI) 4.9
Marsh Flies Intolerant Families 1
Mayflies Percent Pollution Tolerant 5.2
Midges Percent Chironomidae 42.8
Mosquitoes Percent Diptera 48
Narrow-Winged Damselflies Percent Dominant Taxa 42.8
Net-Spinning Caddisflies Percent Dominant Two Taxa 59.8
Northern Caddisflies Percent Filterers 13.7
Predaceous Diving Beetles Percent Gatherer 55
Riffle Beetles Percent Hydropsychidae 11.4
Snout Beetles Percent Scraper 18.5
Thienemannimyia Gr. Plecoptera Families 0
Water Ba@atman Total Families 27
Water Scavenger Beetles Trichoptera Families 4

Water Scorpions
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Biological Station Information 10UM017

Stream Name: COON CREEK
Waterbody Name: Coon Creek
Data Steward Org: MPCA

Station ID: 10UMO017
Hydrologic Unit Code (HUC): 07010206
Assesment Unit: 07010206530

Period of Record:

2010 through 2010

Drainage Area (square miles)

68.93

Lat/Lon

45.18473,93.31044

Land Use

Agricultura 8.9%

Forest 25.4%
Range 19.6 %
Urban 24.0%
Water 1.3%
Wetland 20.8 %
Other 0.0%

Fish species found at this site

Site Index of Biological Integrity

Species Count ?:Ir:rrlnl)_ength Max Length (mm)
Bigmouth Shiner 283 36 82
BlackCrappie 1 103 103
Blacknose Dace 21 42 75
Blackside Darter 1 68 68
Bluntnose Minnow 10 40 85
Brassy Minnow 2 71 74
Brook Stickleback 21 25 61
Central Mudminnow 27 69 107
Common Shiner 12 41 106
Creek Chub 30 65 180
Fathead Minnow 59 43 60
GoldenShiner 1 67 67
Hornyhead Chub 4 86 115
Hybrid Sunfish 37 48 135
Johnny Darter 84 49 76
Largemouth Bass 1 137 137
Mottled Sculpin 6 55 93
Pumpkinseed 2 62 62
White Sucker 204 67 263

Visit Year 2010
Fish IBI 27
Fish Rating

Invertebrate IBI 47
Invertebrate Rating




Invertebrates that were found at this site

Amphpods

Black Flies

BroadWinged Damselflies

Caecidotea

CircularSeamed Flies

Electric Light Bugs

Gastropods

LongHorn Caddisflies

Maccaffertium

Mayflies

Micro-Caddisflies

Midges

Moth Flies

NarrowWinged Damselflies

Net-Spinning Caddisflies

Oligochaeta

Orconectes

Pleid Water Bugs

Riffle Beetles

Water Striders

Fish attributes that were found at this site
Attribute Count
DELT (abnormalities) 2
Darter species 2
Exotic species 0

Fish per 100 m 287.9
Game fish species 3
Gravel spawning species 4
Piscivore species 2
Pollution intolerant species 0
Special concern species 0
Total species 19

Attributes regarding the invertebrates that were found at this site
EPT Taxa 6
Ephemeroptera Taxa 3
HilsenhoffsBiotic Index (HBI) 6
Intolerant Families 0
Percent Pollution Tolerant 8.4
Percent Chironomidae 55.5
Percent Diptera 61.1
Percent Dominant Taxa 55.5
Percent Dominant Two Taxa 70.4
Percent Filterers 13.1
Percent Gatherer 78.2
Percent Hydropsychidae 8.4
Percent Scraper 1.6
Plecoptera Families 0
Total Families 18
Trichoptera Families 3
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Biological Station Information 10UM018

Stream Name:

COUNTY DITCH 58

Waterbody Name:

County Ditch 58

Data Steward Org:

MPCA

Station ID: 10UMO018
Hydrologic Wit Code (HUC): 07010206
Assessment Unit: 07010206636

Period of Record:

2010 through 2010

Drainage Area (square miles)

10.64

Lat/Lon

45.23368,93.25418

Land Use

Agricultura 7.0%

Forest 29.4%
Range 235%
Urban 22.0Y%
Water 2.3%
Wetland  15.9%
Other 0.0%

Site Index of Biological Integrity

Visit Year 2010
Fish IBI 40
Fish Rating

Invertebrate IBI 56
Invertebrate Rating
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Fish species found at this site

Species Count ?:Ir:rrwnl)_ength Max Length (mm)
Bigmouth Shiner 4 50 80
Blacknose Dace 6 75 98
Brassy Minnow 4 64 71
Brook Stickleback 23 25 55
Central Mudminnow 25 36 120
Common Carp 1 53 53
Creek Chub 4 29 127
Fathead Minnow 25 27 66
Green Sunfish 1 61 61
Johnny Darter 50 28 64
Mottled Scupin 6 75 99
Northern Redbelly Dace| 5 28 33
White Sucker 13 42 149




Invertebrates that were found at this site
Amphipods

Balloon Flies

Beetles

Biting Midges

Black Flies

BroadWinged Damselflies
Chiggers

CircularSeamed Flies
Damers

Gastropods

Mayflies

Micro-Caddisflies

Midges

Net-Spinning Caddisflies
Predaceous Diving Beetles
Riffle Beetles

Water Boatman

Fish attributes that were found at this site

Attribute Count
DELT (abnormalities) 1
Darter specis 1
Exotic species 1
Fish per 100 m 111.3
Game fish species 1
Gravel spawning species 2
Piscivore species 0
Pollution intolerant species 0
Special concern species 0
Total species 13
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Attributes regarding the invertebrates that wefound at this site
EPT Taxa 5
Ephemeroptera Taxa 3
Hilsenhoffs Biotic Index (HBI) 6
Intolerant Families 1
Percent Pollution Tolerant 1.9
Percent Chironomidae 55.8
Percent Diptera 63.5
Percent Dominant Taxa 55.8
Percent Dominant Two Taxa 66.3
Pecent Filterers 17
Percent Gatherer 76.3
Percent Hydropsychidae 10.3
Percent Scraper 2.9
Plecoptera Families 0
Total Families 19
Trichoptera Families 2




Biological Station Information 00UMOQ59

Stream Name: COON CREEK
Waterbody Name: Coon Creek
Daa Steward Org: MPCA

Station ID: 00UMO059
Hydrologic Unit Code (HUC): 07010206
Assessment Unit: 07010206530

Period of Record:

2000 through 2010

Drainage Area (square miles)

35.78

Lat/Lon

45.23318,93.23622

Land Use

Agricultura 6.5%

Forest 29.3%
Range 23.3%
Urban 9.3%
Water 1.1%
Wetland 30.5%
Other 0.0%

Site Index of Biological Integrity

Visit Year 2010
Fish IBI 36
Fish Rating

Invertebrate 1B 48
Invertebrate Rating

Site Index oBiological Integrity

Visit Year

2000 (2nd visit)

Fish IBI

37

Fish Rating

Invertebrate IBI

46

Invertebrate Rating

Site Index of Biological Integrity

Visit Year 2000
Fish IBI 44
Fish Rating

Invertebrate IBI 53

Invertebrate Réng

Water Temperature °C 17°
Conductivity umhos/cm 465
Field Turbidity NTU 8.35
Dissolved Oxygen mg/L 6

PH 7.95
Flow m3/sec .07044
Nitrogen mg/L 0.3
Total Phosphorus giL 0.095
Total Suspended Solids mg/L 8
Ammonia mg/L 0.1

Fish Rating

Fish species found at this site

Species Count l(\:IT:rr;I)_ength Max Length (mm)
Blacknose Dace 1 75 75

Brook Stickleback 34 27 52

Central Mudminnow 5 37 115

Fathead Minnow 7 29 48

Johnny Darter 18 41 64

Mottled Sculpin 4 30 80

Northern Redbelly Dace| 13 29 39

White Sucker 11 123 382




Fish species found at his ste [Year2o00Data ]
Species Count Min Length Max Length (mm) Fish species found at this site .
(mm) Speci Min Length
Bigmouth Shiner 1 80 80 pecies Count (mm) Max Length (mm)
Black Bullhead 14 79 100 Bigmouth Shiner 7 55 81
Black Crappie 9 89 102 Black Bullhead 19 80 114
Blacknose Dace 5 71 93 Black Crappie 102 92 112
Brassy Minnow 7 71 84 Blacknose Dace 4 59 73
Brook Stickleback 1 36 36 Brook Stickleback 1 38 38
Central Mudminnow 13 56 93 Central Mudminnow 24 54 90
Common Carp 4 69 105 Common Carp 26 50 543
Fathead Minnow 10 55 67 Common Shiner 1 122 122
Green Sunfish 4 58 71 Fathead Minnow 57 46 72
Hybrid Sunfish 1 81 81 Green Sunfish 4 58 95
lowa Carter 8 41 44 Hybrid Sunfish 2 75 100
Johnny Darter 78 38 70 lowa Darter 2 34 40
Mottled Sculpin 5 32 41 Johnny Darter 67 30 61
Mottled Sculpin 2 30 71
White Sucker 16 150 278
Yellow Perch 3 86 104
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Invertebrates that were found at this site

Invertebrates that were found at this site

Amphipods Amphipods

Balloon Flies Balloon Flies

Black Flies Black Flies
CircularSeamed Flies CircularSeamed Flies
Dixid Midges Dixid Midges

Electric Light Bugs Electric Light Bugs
Face Flies Face Flies
Gastropods Gastropods

Grass Moths

Grass Moths

Large Caddiséls

Large Caddisflies

Mayflies Mayflies
Midges Midges
Mosquitoes Mosquioes

NarrowWinged Damselflies

NarrowWinged Damselflies

Net-Spinning Caddisflies

Net-Spinning Caddisflies

Northern Caddisflies

Northern Caddisflies

Oligochaeta

Oligochaeta

Pleid Water Bugs

Pleid Water Bugs

Predaceous Diving Beetles

Predaceous Diving Beetles

Riffle Beetles

Riffle Beetles

Snout Beetles

Snout Beetles

Thienemannimyia Gr.

Thienemannimyia Gr.

Water Scavenger Beetles

Water Scavenger Beetles

Water Scorpins

Water Scorpions
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Invertebrates that were found at this site

Fish attributes that were found at this site

Amphipods

Balloon Flies

Black Flies
CircularSeamed Flies
Dixid Midges

Electric Light Bugs
Face Flies

Gastropods

Grass Moths

Large Caddisflies
Mayflies

Midges

Mosquitoes
NarrowWinged Damselflies
Net-Spinning Caddisflies
Northern Caddisflies
Oligochaeta

Pleid Water Bugs
Predaceous Diving Beetles
Riffle Beetles

Snout Beetles

Thienemannimyia Gr.

Water Scavenger Beetles

Water Scorpions

Attribute Count
DELT (abnormalities) 2
Darter species 2
Exotic species 1
Fish per 100 m 181.2
Game fish species 3
Gravel spawning species 3
Piscivore species 1
Pollution intolerant species 0
Special concern species 0
Total species 16

Fish attributes that were found at this site

Attribute Count
DELT (abnormalities) 3
Darter species 2
Exotic species 1
Fish per 100 m 90.4
Game fish species 2
Gravel spawning species 2
Piscivore species 1
Pollution intolerant speies 0
Special concern species 0
Total species 15
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Fish attributes that were found at this site

Attributes regarding the invertebrates that were found at this site
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Attribute Count EPT Taxa 5

DELT (abnormalities) 3 Ephemeroptera Taxa 2

Darter species 1 Hilsenhoffs Biotic Index (HBI) 5.8

Exotic species 0 Intolerant Fanilies 0

Fish per 100 m 58.9 Percent Pollution Tolerant g

Game fish species 0 Percent Chironomidae 31.1

Gravel spawning sp&s 2 Percent Diptera 79.9

Piscivore species 0 Percent Dominant Taxa 47.4

Pollution intolerant species 0 Percent Dominant Two Taxa 78.5

Special concern species 0 Percent Filterers 51.9

Total species 8 Percent Gatherer 41.6

Percent Hydropsychidae 4.4

[earzoPaia T [ Percent Scraper 2

Attributes regarding the invertebrates that were found at this site Plecoptera Bmilies 0

EPT Taxa 4 Total Families 16

Ephemeroptera Taxa 2 Trichoptera Families 3

Hilsenhoffs Biotic Index (HBI) 5.1

Intolerant Families 1

Percent Pollution Tolerant 1.2

Percent Chironomidae 21.9

Percent Diptera 51.2

Percent Dominant Taxa 27.8

Percent Dominant Two Taxa 52.8

Percent Filterers 30.2

Percent Gatherer 60.2

Percent Hydropsychidae 5.2

Percent Scragr 2.2

Plecoptera Families 0

Total Families 22

Trichoptera Families 2




Attributes regarding the invertebrates that were found at this site

Biological Station Information 10UM021
Stream Name: COUNTY DITCH 11

EPT Taxa 4 Waterbody Name: County Ditch 11
Ephemeroptera Taxa 3 Data Steward Org: MPCA

Hilsenhoffs Biotic Index (HBI) 5.9 Station ID: 10UM021
Intolerant Families 0 Hydrologic Unit Code (HUC): 07010206

Percent Pollution Tolant 2 Assessment Unit: 07010206756
Percent Chironomidae 64.5 Period of Reord: 2010 through 2010
Percent Diptera 66.1 Drainage Area (square miles) 3.98

Percent Dominant Taxa 64.5 Lat/Lon 45.23885,93.19304
Percent Dominant Two Taxa 80.9 Land Use Agricultura 6.5%
Percent Filterers 16.4 Forest 31.2%
Percent Gatherer 72

Percent Hydropsychidae 16.4 Range ar.2
Percent Scraper 5.3 Urban 8.5 %
Plecoptera Families 0 Water 0.0%
Total Families 16 Wetland 6.6 %
Trichoptera Families 1 Other 0.0 %
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Ste Index of Biological Integrity

Visit Year 2010
Fish IBI 18
Fish Rating

Invertebrate IBI 17
Invertebrate Rating




Fish species found at this site

Species Count ?:I];rr]nl)_ength Max Length (mm)
Black Bullhead 5 84 155

Brook Sticleback 31 25 43

Central Mudminnow 113 39 125

Common Carp 3 43 74

Fathead Minnow 147 40 72

Green Sunfish 1 70 70

Northern Redbelly Dace| 28 36 72

White Sucker 11 130 176

Invertebrates that were found at this site

Amphipods

Caecidota

Chiggers

Crawling Water Beetles

Darners

Fingernail Clam

Gastropods

Hirudinea

Mayflies

Midges

NarrowWinged Damselflies

Oligochaeta

Water Boatman
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Fish attributes that were found at this site

Attribute Count
DELT (abnormaiés) 0
Darter species 0
Exotic species 1
Fish per 100 m 242.1

Game fish species

Gravel spawning species
Piscivore species

Pollution intolerant species
Special concern species
Total species

Attributes regarding the irertebrates that were found at this site

OO0 k|-

EPT Taxa 2
Ephemeroptera Taxa 2
Hilsenhoffs Biotic Index (HBI) 6.4
Intolerant Families 0
Percent Pollution Tolerant 45.9
Percent Chironomidae 14.5
Percent Diptera 14.5
Percent Dominant Taxa 21.6
Percent Dormmant Two Taxa 38.2
Percent Filterers 4.7
Percent Gatherer 55.1
Percent Hydropsychidae 0
Percent Scraper 29.4
Plecoptera Families 0
Total Families 12
Trichoptera Families 0




Biological Station Information 10UM020

Fish species found at this site

Stream Name: COON CREEK
WaterbodyName: Coon Creek
Data Steward Org: MPCA

Station ID: 10UMO020
Hydrologic Unit Code (HUC): 07010206
Assessment Unit: 07010206530

Period of Record:

2010 through 2010

Drainage Area (square miles)

20.00

Lat/Lon

45.23351,93.18253

Land Use

Agricultual 5.9%

Forest 26.1%
Range 18.0 %
Urban 4.0 %
Water 0.6 %
Wetland 45.3 %
Other 0.0%

Species Count (I\:I];rrwnl)_ength Max Length (mm)
BigmouthShiner 3 52 82
Black Bullhead 1 146 146
Brassy Minnow 1 65 65
Brook Stickleback 21 25 50
Central Mudminnow 12 57 105
Common Shiner 1 72 72
Creek Chub 11 26 141
Fathead Minnow 5 42 69
Golden Shiner 1 82 82
Johnny Darter 1 59 59
Northern Redbelly Bxe | 45 25 60
White Sucker 10 127 296

Site Index of Biological Integrity

Invertebrates that were found at this site

Amphipods

Beetles

CircularSeamed Flies

Fingernail Clam

Gastropods

Large Caddisflies

Visit Year 2010
Fish IBI 52
Fish Rating

Invertebrate 1B 35
Invertebrate Rating

LongHorn Caddisflies

Site Index of Biological Integrity

Mayflies

Midges

Narrow-Winged Damselflie

Visit Year

2010 (2nd visit)

Net-Spinning Caddisflies

Fish IBI

No Visit

Oligochaeta

Fish Rating

Riffle Beetles

Invertebrate IBI

42

Invertebrate Rating




Invertebrates that were found at this site

Amphipods

Beetles

CircularSeamed Flies

Fingernail Clam

Gastropods

Large Caddisflies

LongHorn Caddisflies

Mayflies

Midges

NarrowWinged Damselflies

Net-Spinning Caddisflies

Oligochaeta

Riffle Beetles

Fish attributes that were found at this site

Attribute Count
DELT (abnormalities) 0
Darter species 1
Exotic species 0
Fish per 100 m 74.7
Gamefish species 0
Gravel spawning species 2
Piscivore species 0
Pollution intolerant species 0
Special concern species 0
Total species 12
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Attributes regarding the invertebrates that were found at this site

EPT Taxa 5
Ephemeroptera Tea 2
Hilsenhoffs Biotic Index (HBI) 5.7
Intolerant Families 0
Percent Pollution Tolerant 1.6
Percent Chironomidae 65.2
Percent Diptera 66.1
Percent Dominant Taxa 65.2
Percent Dominant Two Taxa 78.3
Percent Filterers 7.7
Percent Gatherer 89.8
Per@nt Hydropsychidae 7
Percent Scraper .3
Plecoptera Families 0
Total Families 13
Trichoptera Families 3




Attributes regarding the invertebrates that were found at this site
EPT Taxa 5
Ephemeroptera Taxa 2
Hilsenhoffs Bitic Index (HBI) 6
Intolerant Families 0
Percent Pollution Tolerant 1.6
Percent Chironomidae 73.4
Percent Diptera 74.7
Percent Dominant Taxa 73.4
Percent Dominant Two Taxa 83.5
Percent Filterers 51
Percent Gatherer 90.2
Percent Hydropsychidae 5.1
Percent Scraper 1.6
Plecoptera Families 0
Total Families 17
Trichoptera Families 3
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Biological Station Information 00U

JMO065

Stream Name: SAND CREEK
Waterbody Name: Sand Creek
Data Steward Org: MPCA

Station ID: 00UMO065
Hydrologic Unit Code (HUC): 07010206
Assessment Unit: 07010206558

Period of Record:

2000 through 2010

Drainage Area (square miles)

15.12

Lat/Lon

45.18845,93.28514

Land Use

Agricultura 5.1%

Forest 9.9%
Range 18.3 ¥
Urban 60.2 ¥
Water 0.8%
Wetland 5.7 %
Other 0.0 %

Site Index of Biological Integrity

Visit Year 2010

Fish IBI 0

Fish Rating

Invertebrate 1B 17

Invertebrate Rating

Site Index of Biological Integrity

Visit Year 2010 (2nd visit)

Fish IBI 11

Fish Rahg

Invertebrate IBI No Visit

Invertebrate Rating




Site Index of Biological Integrity

Visit Year 2005 Fish species found at this site
E:z: IRBellting 30 Species Count (I\:I];rrwnl)_ength Max Length (mm)
Invertebrate IBI No Visit Black Bullhead 1 77 77
Invertebrate Rating Brook Stickleback 1 50 50
Fathead Minnow 1 67 67
Golden Shiner 1 78 78
Ste Index of Biological Integrity Largemouth Bass 2 52 57
Visit Year 2000 White Sucler 37 63 292
Fish IBI 32 Fathead Minnow 10 55 67
Fish Rating Green Sunfish 4 58 71
Invertebrate 1BI 34 Hybrid Sunfish 1 81 81
Invertebrate Rating lowa Darter 8 41 44
Johnny Darter 78 38 70
Mottled Sculpin 5 32 41
Fish species found at this site
i Min Length | year2005pata |
Species Count (mm) Max Length (mm) Fish species found at this site
5’\;’25: gﬂglélreback 2 gg (15;5 Species Count (I\:I];rrmnl)_ength Max Length (mm)
Black Bullhead 1 170 170
Blacknose Dace 8 80 102
Bluegill 1 92 92
Brook Stickleback 2 58 58
Green Sunfish 2 55 73
Johnny Darter 3 25 69
Largemouth Bass 3 73 76
Pumpkinseed 1 109 109
White Sucker 68 29 266




Fish species found at théste Invertebrates that were found at this site

Species Count ?:IT:rr:ql)_ength Max Length (mm) igﬁwsods

Black Bullhead 3 94 165 Balloon Flies

Black Crappie 1 102 102 Black Flies

Blacknose Dace 41 62 94 BroadWinged Damselflies

Brassy Minnow 5 41 72 Crane Flies

Brook Stickleback 4 41 43 Decapala

Central Mudminnow 2 45 89 Electric Light Bugs

Fathead Minnow 30 55 73 Gastropods

Green Sunfish 6 54 108 Marsh Beetles

Jdnny Darter 58 25 60 Mayflies

Northern Redbelly Dace| 1 57 57 Midges

Pumpkinseed 30 43 90 NarrowWinged Damselflies

White Sucker 109 44 265 Net-Spinning Caddisflies
Oligochaeta
Pleid Water Bugs
Predaceous Diving Beetles
Riffle Beetles
Thienemannimyia Gr.
Water Scavenger Beetles
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Invertebrates that were found at this site

Amphipods

Asellus

Balloon Flies

Black Flies

BroadWinged Damselflies

Crane Flies

Decapoda

Electric Light Bugs

Gastropods

Marsh Beetles

Mayflies

Midges

NarrowWinged Damselflies

Net-Spinning Cadsdflies

Oligochaeta

Pleid Water Bugs

Predaceous Diving Beetles

Riffle Beetles

Thienemannimyia Gr.

Water Scavenger Beetles

Fish attributes that were found at this site

Attribute Count
DELT (abnormalities) 0
Darter species 1
Exott species 0
Fish per 100 m 152.6
Game fish species 3
Gravel spawning species 2
Piscivore species 1
Pollution intolerant species 0
Special concern species 0
Total species 12

Fish attributes that were found at this site

Attribute Caunt
DELT (abnormalities) 0
Darter species 1
Exotic species 0
Fish per 100 m 45.4
Game fish species 4
Gravel spawning species 2
Piscivore species 1
Pollution intolerant species 0
Special concern species 0
Total species 9

Fish attibutes that were found at this site

Attribute Count
DELT (abnormalities) 0
Darter species 0
Exotic species 0
Fish per 100 m 5.1
Game fish species 0
Gravel spawning species 1
Piscivore species 0
Pollution intolerant species 0
Special concern spies 0
Total species 2
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Fish attributes that were found at this site

Attributes regarding the invertebrates that were found at this site

Attribute Count
DELT (abnormalities) 1
Darter species 0
Exotic species 0
Fish per 100 m 27.2
Game fish species 1
Gravel spawning species 1
Piscivorespecies 1
Pollution intolerant species 0
Special concern species 0
Total species 6

Attributes regarding the invertebrates that were found at this site

EPT Taxa 4
Ephemeroptera Taxa 3
Hilsenhoffs Biotic Index (HBI) 4.8
Intolerant Fanilies 0
Percent Pollution Tolerant 55
Percent Chironomidae 45.8
Percent Diptera 49.8
Percent Dominant Taxa 45.8
Percent Dominant Two Taxa 73.5
Percent Filterers 28
Percent Gatherer 55.6
Percent Hydropsychidae 27.6
Percent Scraper 10.5
Plecopten Families 0
Total Families 19
Trichoptera Families 1
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EPT Taxa 2
Ephemeroptera Taxa 1
Hilsenhoffs Biotic Index (HBI) 4.5
Intolerant Families 0
Percent PollutionTolerant 1.6
Percent Chironomidae 12.7
Percent Diptera 13.6
Percent Dominant Taxa 64.3
Percent Dominant Two Taxa 77.3
Percent Filterers 64.9
Percent Gatherer 31.2
Percent Hydropsychidae 64.3
Percent Scraper 1.9
Plecoptera Families 0
Total Familis 13
Trichoptera Families 1




Biological Station Information 00U

JM062

Stream Name:

TRIB. TO MISSISSIPPI RIVER

Waterbody Name:

Trib. to Mississippi River

Data Steward Org:

MPCA

Station ID: 00UMO062
Hydrologic Unit Code (HUC): 07010206
Assessment Ui 07010206594
Period of Record: 2000 through 2000
Drainage Area (square miles) 2.73

Lat/Lon

45.1306281493.28787069

Land Use

Agricultura 0.1%

Forest 4.1%

Range 0.6 %
Urban 91.2 %
Water 2.0%
Wetland 2.0%
Other 0.0%

Site Index of Biological Integrity

Visit Year 2000
Fish IBI 34
Fish Rating

Invertebrate IBI 29
Invertebrate Rating
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Fish species found at this site

Species Count ?:Ir:rrwnl)_ength Max Length (mm)
Black Crappie 3 92 134
Blackside Daer 7 54 64
Bluntnose Minnow 1 66 66
Brassy Minnow 3 58 66
Common Carp 2 635 635
Common Shiner 18 79 120
Creek Chub 267 45 225
Emerald Shiner 2 67 69
Fathead Minnow 45 38 53
Gizzard Shad 7 87 113
Green Sunfish 2 25 36
Largemouth Bass 2 48 50
Orargespotted Sunfish | 1 69 69
Smallmouth Bass 12 59 88
White Sucker 88 60 205

Invertebrates that were found at this site

Balloon Flies

Black Flies

Crane Flies

FingerNet Caddisflies

Fingernail Clam

Flatworms

Mayflies

Midges

Net-Sphning Caddisflies

Oligochaeta

Riffle Beetles




NearzoooDaa I iological Station Information 00UMO61

Fish attributes that were found at this site Stream Name: TRIB. TO MISSISSIPPI RIVER
Attribute Count Waterbody Name: Trib. to Mississippi River
DELT (abnormalities) 0 Data Steward Org: MPCA

Darter species 1 Station ID: 00UMO061

Exotic species 1 Hydrologic Unit 6de (HUC): 07010206

Fish per 100 m 296.8 Assessment Unit: 07010206557

Game fish species 4 Period of Record: 2000 through 2000
Gravel spawning species 4 Drainage Area (square miles) 4.78

Piscivore species 3 Lat/Lon 45,1125513493.284805
Pollution intolerant species 1 Land Use Agricultura 0.1%
Special concern species 0

Total species 15 Forest 8.9%

Range 0.4%

| Year2o00Data Urban 853

Attributes regarding the invertebrates that were found at this site Water 2.6 %
EPT Taxa 3 Wetland 2.8 %
Ephemeroptera Taxa 1

Hilsenhoffs Biotic Index (HBI) 4.2 Other 0.0%
Intolerant Families 0

Percent Pollution Tolerant 3 [Year2000Data ]
Percent Chironomidae 243 Site Index of Biological Integrity

Percent Diptera 34.9 Visit Year 2000

Percent Dominant Taxa 25.7 Fish IBI 35

Percent Dominant Two Taxa 50 Fish Rating

Percent Filterers 59.2 Invertebrate IBI 25

Percent Gatherer 40.4 Invertebrate Rating

Percent Hydropsychidae 25.7

Percent Scraper 0

Plecoptera Families 0

Total Families 8

Trichoptera Families 2

123



Fish species found at this site

Species Count ?:I];r:nl)_ength Max Length (mm)
Bladk Bullhead 3 121 132
Blacknose Dace 7 32 103
Blackside Darter 2 55 56
Creek Chub 180 39 190
Fathead Minnow 25 35 67
Golden Shiner 3 76 94
Green Sunfish 67 38 97
Hornyhead Chub 3 62 101
Hybrid Sunfish 174 32 105
Johnny Darter 1 53 53
Largemouth Bss 1 49 49
White Sucker 28 47 172

Invertebrates that were found at this site

Amphipods

Asellus

Balloon Flies

Black Flies

Crane Flies

FingerNet Caddisflies

Fingernail Clam

Flatworms

Mayflies

Midges

NarrowWinged Damselflies

Net-Spinning Caddisflies

Oligochaeta

Riffle Beetles

Fish attributes that were found at this site

Attribute Count
DELT (abnormalities) 3
Darter species 2
Exotic species 0
Fish per 100 m 306.8
Game fish species 2
Gravel spawning gties 3
Piscivore species 1
Pollution intolerant species 0
Special concern species 0
Total species 12

Attributes regarding the invertebrates that were found at this site

EPT Taxa 3
Ephemeroptera Taxa 1
Hilsenhoffs Biotic Index (HBI 4.3
Intolerant Families 0
Percent Pollution Tolerant 2.1
Percent Chironomidae 17.8
Percent Diptera 21.2
Percent Dominant Taxa 22.4
Percent Dominant Two Taxa 42.6
Percent Filterers 44.2
Percent Gatherer 54.9
Percent Hydropsychidae 19.6
Percent Sraper 0
Plecoptera Families 0
Total Families 11
Trichoptera Families 2
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Minnesota Pollution Control Agenclish and Macroinvertebraté/letric Scores
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Macroinvertebrate Metric Scores

Classification

Class 6 Southern Forest Stream&lide/Pool Habita}

Class & Southern Streams (Run/Riffle Habitat)

Stream Reach Coon Cr. Coon Cr. Coon Cr. Coon Cr. Coon Cr. Coon Cr. Coon Cr. Coon Cr. D58 Coon Cr. Sand Cr. Sand Cr. Sprbk Cr. Pleas. Cr.
Station ID 10UM003 [ 10UM003 | 10UMO17 | OOUMO59 | OOUMO59 [ 00UMO59 | 10UMO020 | 10UM020 | 10UMO18 | OOUMO064 | OOUMO65 | OOUMO65 | OOUMO61 | 00UMO62
(2010) (2010) (2010) (2010) (2000) (2000) (2010) (2010) (2010) (2000) (2000) (2010) (2000) (2000)
PredatorCh 0.0 0.7 2.9 4.3 3.6 29 29 29 4.3 9.2 3.1 0.8 0 0
DomFiveCHPct 1.6 3.5 8.6 6.1 51 2.9 6.4 5.1 8.1 7.6 4.8 0.0 0 3.7
HBI_MN 6.4 7.3 3.3 5.2 7.0 7.8 3.6 5.3 6.7 3.5 4.2 2.4 8 8
ClingerCh 5.3 6.7 6.7 7.3 5.3 4.0 6.0 4.0 8.0 - - - = =
ColtFltererPct 8.5 8.6 5.7 10.0 10.0 10.0 7.4 3.3 10.0 - - - - -
Intolerant2Ch 0.0 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - - - -
POET 2.9 5.0 5.0 5.0 4.3 3.6 2.9 2.9 5.0 - - - - -
TaxaCountAllChir 0.6 3.0 6.8 5.0 5.0 3.0 4.7 4.1 7.1 - - - - -
TrichopChTxPct 2.9 6.3 5.8 5.1 8.5 10.0 5.2 5.3 5.7 - - - - -
TrichwoHydroPct 0.0 0.0 1.9 0.0 3.7 2.0 2.7 2.0 1.1 - - - - -
ClimberCh - - - - - - - - - 10.0 6.8 4.6 0 0
ClingerChTxPct - - - - - - - - - 2.4 4.1 1.9 5.8 9.2
InsectTxPct - - - - - - - - - 6.5 3.2 0.0 1 35
Odonata - - - - - - - - - 9.0 6.1 6.1 3.9
Plecoptera - - - - - - - - - 0.0 0.0 0.0
Trichoptera - - - - - - - - - 5.0 0.0 0.0
ToRChTxPct - - - - - - - - - 3.9 2.2 1.3 4 2.7
M-IBI Total Score 28 49 47 48 53 46 42 35 56 57 34 17 25 29
M-IBI Threshold 46.8 46.8 46.8 46.8 46.8 46.8 46.8 46.8 46.8 35.9 35.9 35.9 35.9 35.9
+/-to Threshold 19 -2 0.2 -1 -6 1 5 12 -9 -21 1 19 11 7
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Fish Metric Scores

Classification

Class 5 Northern Streams

Class 7 Low Gradient

Class 6 Northern Headwaters

Stream CoonCr. | CoonCr.| CoonCr.| CoonCr.| CoonCr.| CoonCr.| CoonCr. D58 Sprbk Cr. | Pleas. Cr.| Sprbk Cr.| Sand Cr. Sand Cr. | Sand Cr. Sand Cr.
Station ID 10UM017 | 10UMO003 | O00UMO64 | 00UMO59 [ 00UMO059 | 00UMO59 | 10UM020 | 10UM018 | OOUMO61 | OOUMO62 | O0UMO86 | O0OUMO65 [ 00UMO& | 00UMO65 | 00UMO065
(2010) (2010) (2000) (2010) (2000) (2000) (2010) (2010) (2000) (2000) (2000) (2000) (2005) (2010) (2010)

DarterSculpSucTXPct 5.1 6.0 5.1 - - - - - - - - - - - -
DetNWQPct 3.0 23 2.1 - - - - - a - o - - - -
General 14 0.0 0.0 - - - - - - - - - - - -
InsectTolTXPct 1.3 4.7 3.0 - - - - 3.6 5.8 3.1 0.0 3.9 7.8 0.0 0.0
IntolerantPct 0.0 0.1 0.2 - - - - - - - - - - - -
MA>3TolPct 0.0 0.5 0.1 - - - - - - - - - - - -
SensitiveTXPct 2.2 2.3 3.3 - - - - - - - - - - - -
SLithopPct 3.9 5.0 3.3 - - - - - - - - - - - -
SSpnTXPct 3.1 3.2 6.2 - - - - - - - - - - - -
Vtol 3.6 0.0 0.0 - - - - - - - - - - - -
DomTwoPct 35 9.1 9.0 - - - - - - - - - - - -
FishDELTPct 0.0 0.0 0.0 -5.0 -5.0 -5.0 0.0 0.0 0.0 0.0 -10.0 0.0 0.0 0.0 5.0
TolTxPct - - - 6.2 5.6 6.2 5.6 3.5 6.2 7.0 3.7 5.0 6.7 0.0 5.0
SLithop ® ® = 8.3 5.6 5.6 5.6 4.7 7.0 9.4 0.0 4.7 4.7 0.0 2.3
Minnows-TolPct - - - 0.1 0.1 3.0 8.9 0.6 0.2 0.8 2.6 0.1 0.0 0.0 0.5
?{‘)‘g‘;ﬁ?"em - - - 5.6 33 13 1.9 22 03 1.8 0.2 26 0.2 0.0 0.1
PioneerTxPct B B - 6.9 6.7 5.6 5.6 3.0 21 4.4 0.0 4.9 5.9 0.0 7.7
Sensitive - - - 5.6 5.6 5.6 2.8 5.0 2.5 2.5 2.5 2.5 0.0 0.0 0.0
Wetland-Tol - - - 5.4 2.7 2.7 5.4 - - - - - - - -
OmnivoreTXPct - - - 5.6 6.7 5.6 5.6 - - - - - - - -
Hdw-TolPct - - - 0.2 1.0 5.8 10.0 - - - - - - - -
InsectCypPct - - - - - - - 11 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Hdw-Tol - - - - - - - 6.7 0.0 0.0 3.3 3.3 0.0 0.0 0.0
DarterSculp - - - - - - - 10.0 10.0 5.0 0.0 5.0 5.0 0.0 0.0
Total Fish IBI Score 27 33 32 36 44 37 52 40 35 34 2 32 30 0 11
FIBI Threshold 50 50 50 40 40 40 40 40 40 40 40 40 40 40 40
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Watershed Restoration and Protection Strategy
Coon Creek Watershed District

|Upper/Lower Cl | 59/41 | 59/41 | 59/42 | 50/30 | 50/30 | 50/30 | 50/30 | 56/24 | 56/24 | 56/25 | 56/25 | 56/25 | 56/25 | 56/25 | 56/25 |
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