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TheMississippi Rivefwin CitiedVatershed(07010206) lies in Ea&tentral Minnesota and encompasses
a large portion of the seven county metropolitan area of Minneapolis and St Paul. The watershed is
home to more than 1.8 million people acrassety-nine cities,overfour hundredspecies of wildle,
overone hundredfish species, and numerous aquatic invertebrate species. Drinking water quality and
the recreational enjoyment of lakes and streams are valuable assets to the bé#htcitizensaandthe
wealth of local economies throughout the washed.

Historically, the watershed was mostly majplasswood forestwith a fringe of prairie alonthe west
and southern region of the watershed. The banks of the Mississippi River were home tdistangal
native Americarvillages. Fur trading, logginand rich tillable soil brought European settlers to the
region and transformed the landscape to a largely urban and agricultural corfidankfully, uban
planners saw the value of retainitgndfor recreationalenjoymentand developed a vast netword
parksthat enrich the quality of life of residents and visitors to this day.

Although densely urbanized at the center, thiéssissippi Rivefwin Cities Watershei lakerich, with
over250basins greater thaten acres. Quality-of-life amenities in lhe watershed include plentiful parks
and natural areas which are associated with lakes as well as stréamig.of deep and shallow lakes
provides recreational opportunities such as fishing, swimming, sailing, canoeing and kayakiogter
fringes of he watershed that are less dengelrbanizedcontain a mix of lowgradient wetland habitat
for hunting and birdwatchingand agricultural land for grazing and cropland

In 2010 the Minnesota Pollution Control Agency (MPCA) undertook an intensive watensinédring

effort of the Mississippi Rivefwin Cities Watershed surface waters. Fortgight streamstationswere
sampled for biology at the outlets of variable sized-sdiersheds. These locations included the outlets
of tributaries such as Rice Cre&htn Creek, Coon Creek, Bassett Creek, Shingle Creek, and Minnehaha
Creekand the outlets of many smaller headwater streams. As part of this effort, MPCA staff joined with
local partners to complete stream water chemistry sampling at the outlets of sihrecfubwatersheds.

In 2012, a holistic approach was taken to assess all of the watei@hetizce waterbodies for support

of aquatic life, recreation, and fish consumption where sufficient dageavevailable During this
process,180lakesand46 streamreacheswere assessetbr aquatic recreation and/or aquatic lif¢Not

all lake and streameacheswere able to be asessed due to insufficient datand modified channel
condition).

Eightyfour lakes are considered to be fully supporting recreation ustdle an additionaB7 are not
supporting.Eight lakes that were previously listed as impaired for aquatic recreaeare now
meeting standards and are proposed to be removed ftheimpaired Waters List in 201Buring the
2012 assesrent, ®ven lakes were identified as impaired for aquaticlisedue to chloride taicity;
however, additional lakes atmeing assessed in 20¥8th the potential for more impaired lakes
Biological sampling is not yet done on lakes and it is anticipated tthti@nal aquatic life impairments
will be found based on those indicdsfty-one lakes are impaired for aquatic consumptigse with

high levels of mercunRoly Chlorinated BiphenylBCBs)andPerfluorooctane Sulfonate (PFG&)nd

in fish tissue; 8h consumption advisories have bemwommended fotakes across the watershed.

Only one stream was assessed ayflpporting aquatic recreatiorwhile 17 are not supporting due to
elevated bacteria level&or aquatic lifaise two stream reachesvere determined to be fully suporting
and21 stream reachesvere foundto be nonsupporting.In addition,34 stream segmentsvere not
assessed for aquatic biology because dtream at thebiological stations greater than50%
channelized(Channelized reacheare currently not being assessed until new biological standards are
developed) The majority of channelized streams in the watershed had fair or poor condition ratings
based on their fish and macroinvertebrate assemblages.
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Land use changes in vegetatiamban development, and application of fertilizensd deicersave all
likely contributed toreduced water clarityalgal blooms, potentially unsafe swimming conditiosusq
lossof sensitive aquatic species. Increasetteria levelsghloride,nutrients, and flashy stream flows
are threats to the quality of the water resources in much of the watershed toaymber ofTotal
Maximum Daily Loa(TMDLspand Watershed Restoration and Protection Strategies (WR#AR8)been
implemented or are in development that target reductions in nutrients, bacteria, and chloride.
Additional measures are needed in order tgoirove and protect water quality throughotie
Mississippi RiveFwin Cities Watershed.

Varying geology ks to diverse conditions for groundwater within thississippi Rivefwin Cities
Watershed. Years of industrialization and urbanizatiamecreatedareas ofmuchlocalized cacern for
groundwater qualityand quantity.Urban expansion into rural/agricultal areas ha created areas of
concern for groundwater contamination by nitrateShloride impactg groundwaterare a watershed
wide concern due to the application déicersin this heavily urbanized watershet@ihe concept of
groundwatersurface watetinteraction andpotential effectson watetbodies is an area of new and
growing concern for municipalities within tleatershed.
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which requires states to adopt water quality standards to protect theiter resources and the

designated uses of those waters, such as for drinking water, recreation, fish consumption and aquatic

life. States are required to provide a summary of the status of their surface waters and develop a list of

water bodiesthatdond YSSid Saidlof AdaKSR adl yRFNRa® {dzOK ¢ (S
and the state must make appropriate plans to restore these waters, including the development of Total
Maximum Daily Loads (TMDLs). A TMDL is a comprehensive study determgnasgithilative capacity

of a waterbody, identifying all pollution sources causing or contributing to impairment, and an

estimation of the reductions needed to restore a water body so that it can once again support its

designated use.

The MPCA currently cdacts a variety of surface water monitoring activities that support our overall

mission of helping Minnesotans protect the environment. To successfully prevent and address

problems, decision makers need good information regarding the status of the resppatential and

actual threats, options for addressing the threats and data on the effectiveness of management actions.

¢KS at/ ! Qa Y2yAG2NAYy3a STF2NIa NB F20dzaSR 2y LINR O
striving to provide informatiorio assess, and ultimately to restore or protect the integrity of
alAyySazidlQa o6l GSNaRO®
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the initial resources for state and local governments to accelerate sfformonitor, assess, restore and

protect surface waters. This work is implemented on argoimg basis with funding from the Clean

Water Fund created by the passage of the Clean Water Land, and Legacy Amendment to the state
constitution. To facilitate thebest use of agency and local resources, the MPCA has developed a

watershed monitoring strategy which uses an effective and efficient integration of agency and local
gFrGSNI Y2YAG2NRAY 3 LINRPINI YA G2 FaasSaa (rsfoO2yRAGAZY
coordinated development and implementation of water quality restoration and improvement projects.

The strategy behind the watershed monitoring approach is to intensively monitor streams and lakes

within a major watershed to determine the overabdith of water resources, identify impaired waters,

and to identify waters in need of additional protection. The benefit of the approach is the opportunity to

begin to address most, if not all, impairments through a coordinated TMDL process at the wdtershe

scale, rather than the reaehy-reach and parameteby-parameter approach often historically

employed. The watershed approach will more effectively address multiple impairments resulting from

the cumulative effects of point and nepoint sources of pollion and further theClean Water Act

(CWAR2 I f 2F LINRPOGSOGAY3I YR NBAG2NAY. 3 GKS ljdzr t AGe 2

Thiswatershedwide monitoringapproachwas implemented in thdlississippi Rivefwin Cities
Watershedbeginningin the summer 02010 Streamsandlakeswere assessed in 2012t that time, the
MississippRiverwasassessed fodrinking water buthe results are excludeflom this report. A large
river report that includes the section of the Mississippi Riupstream ofSt Anthony FallgLock and
Dam #1) in Minneapoliand a Great Rer report that captures all the assessment decisions along the
length of the Mississippi Rivare beingplanned.Therefore thiswatershedreport provides a summary
of all water quality assessment resultsire Mississippi Rivefwin Citiesubwatershedghat drainto

the Misssdppi Riverandincorporates all data available for the assessment prqggeskiding watershed
monitoring, volunteer monitoring and monitoring conched by local governmentnitsif it was

reported to the MPCA.
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l. Thewatershedmonitoring approach

The watershed approach igen year rotation for monitoring and assessing waters of the state on the
f SOSt 27T SanmajonwatarshédkFydre ). The major benefit of this approach is the
integration of monitoring resources to providewore complete and systematic assessment of water
quality at a geographic scale useful for the development and implementation of effective TpDjest
planning, effectiveness monitorirand protection strategiesrhe following paragraphs provide details
on each of the four principal monitoring components of the watershed approach. For additional
information see: Watershed Approach to Condition Monitoring and AssessiiMBCA 2008)
(http://www.pca.state.mn.us/publications/wep1-27.pd).

Pollutant load monitoring network

The Watershed Pollutant Load Monitoring Network (WPLMN) is
a longterm monitoringapproach designed to measure levels of
1S LRttdzityida Ay GKS adaras
differences and longerm trends in water quality among
alAyySazidl Qa YI22N) NAJSNE Ay Oy
Mississippi and Minnesota. Since iS5 1 6 2 N] Q& Ay O
2007, the WPLMN has adopted a mialgency monitoring ‘
design that combines site specific stream flow data from United
States Geological Survey (USGS) and Minnesota Department o
Natural ResourcedMDNR) flow gaging stationsith water
guality data collected by the Metropolitan Council
Environmental Services (MCES), local monitoring organizations
and Minnesota Pollution Control Agency WPLMN staff to
compute annual pollutant loads @B river monitoring sites

across Minnesota. Intengé water quality sampling occurs year
round at all WPLMN sites. Data will also be used to assist with
TMDL studies and implementation plans, watershed modeling
efforts and watershed research projects.

Figurel. Major watersheds within Minnesota

Intensivewatershedmonitoring (8-Digit HUC).

ThelntensiveWatershedMonitoring (IWM) strategy utilizes a nested watershed design allowing the
samplingof streams withirwatersheds from a coarse to a fine scdtach watershedcale is defined ¥

a hydrologic unit code (HUC). These HUCs define watershed boundaries fobaditer within a similar
geographic and hydrologic extefithe foundation of this approach is tB& major watershed¢8-HUC)
within Minnesota.Using this approach many of the smaller headwaters and tributaries to the steim
river are sampled in a systematic way so that a more holistic assessment of the watershed can be
conducted and problem areas identified withaubnitoring every stream reacltach major watershed
is the focus of attention for at least one year witliire ten-year cycle

Riverandstream sites are selected near the outlet of each of three watershed s&9C, 1 HUC

and 14HUCWithin each scale, different water uses are assessed based on the opportunity for that use
(i.e., fishing, swimming, supporg aquatic life such as fish and insectd)e major river watershed is
represented by the 3HUC scalelhe outlet of the major watersheid sampled for biologyfish and
macroinvertebrates)water chemistry and fish contaminants to allow for the assesgrof aquatic life,
aquatic recreation and aquatic consumption use supp@ince theMississippi Rivefwin Cities

Watershed does not have a discrete outlet and is comprised instead of multiple tributaries that feed into
the Mississippi River, there was fish contaminants station. The Mississippi Ritgaif does have fish
contaminant impairments that are not included in this report but will be in a report on the Mississippi
River at a later dateA recently issuedeport on the condition of the Migssippi River by the National

Mississippi Rivefwin Cities Watershed Monitoring and& & S & & Y S y BepteBhaR0N w Minnesota Pollution Control Agency
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Park Service and Friends of the Mississippi River can be fouh@@t/stateoftheriver.com/. The 1%
HUCsubwatersheds the next smallest watershed scale which generally consistajor tributary
streams with drainage areas ranging from 75 to %8 Eachsubwatershedutlet (green dots irfFigure

2) is sampled for biology and watehemistry for the assessment of aquatic life and aquatic recreation
use supportWithin eachsubwatershed smaller watershed&l4 HUCtypically 10to 20 mi®), are

sampled at each outlet that flows into theajor subwatershedributaries.Each othese minor
subwatershed outletds sampled for biology to assess aquatic life use support (red détigime 2.

Within the intensive watershed monitoring strategy, lakes are selected to represent the range of
conditions and lake type (size and depfound within the watershed_akes most heavily used for
recreation (all those greater thdive hundredacres and at leas25%of lakes 10Qo 499 acres) are
monitored for water chemistry to determine if recreational uses, such as swimming and wading, are
being supportedLakes are sampled monthly from Méyough September for a tweyear period.
Currently l&es are assessed for aquatic life uses solely on levels of chlamdethod that includes
monitoring fish and aquatic plant communitiesuisder developmentwith MPCA and MDNR staff

Specific locations for sites sampled as part of the intensive monjt@ffort inthe Mississippi River
Twin CitiesNatershedare shown in Figure and are listedn Appendix2, Appendix 3.1Appendix 3.2
Appendix4.2, Appendix4.3, Appendix5.2 and Appendixs.3.
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Localwatershedorganizations

There ardifteen watershed management organizations and watershed districts that have jurisdiction
within the area of theMississippi Rivefwin Cities Watershe(Figure 3, Table)1The intensive

watershed design is based on the land area that drains ead¢tiddsubwatershed. Thesubwatershed
boundaries do not always align with the jurisdictional boundaries of respective watershed orgarszatio
that are sometimes based on individual watersheds while others are baspdlitical boundaries.
Consequently, there may be more than one watershed orgéinizactive within eaclsubwatershed

The following igure and table are presentddr crossreferencing between thesubwatersheds and the
watershedmanagement organizationgferenced in this report.

Coon Creek

Rice Creek

A
s Ay St. Paul
oL B~ )
B ~ R i
Minnehaha Creek -~ i- "u Miss.'River-
Minneapolis 1
Cottage
rove
0 90 180 360 Miles

¥ T 1 Miss.
River-
' astings
Legend \

- Bassett Creek Watershed Management Commission

Capital Region Watershed District

Coon Creek Watershed District

Elm Creek Watershed Management Commission

Lower Mississippi River Watershed Management Organization
Lower Rum River Management Watershed Organization
Minnehaha Creek Watershed District

Mississippi Watershed Management Organization

Ramsey Washington Metro Watershed District

Rice Creek Watershed District

Shingle Creek Watershed Management Commission

South Washington Watershed District

Vadnais Lakes Area Watershed Management Organization

Vermillion River Watershed Joint Powers Organization Twin Cities Metropolitan
K West Mississippi Watershed Management Commission Watersheds Unit

Figure3. The 11HUC subwatersids(greenoutline) and local watershed groupén color)within the
Mississippi RiveiTwin Cities Watershed.
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Tablel. Local watershed groups and HUCsubwatersheds within their jurisdiction.

Group
Local Watershed Group Acronym | HUC 11 Nante
Bassett Creek Watershed Management Commission BCWMC | Bassett Creek
Capital Region Watershed District CRWD St Paul
Coon Creek Watershed District CCWD Osse@Sand CregkCoon CreekRice Creek
Elm Creek Watershed Management Commission ECWMC | Elm CreeRice Creek

Lower Mississippi River Watershed Management Organizal LMRWMO | St Paul

Lower Rum River Management Watershed Organization ! Mississippi (DirectChamplain

Mississippi (DirectHastingsBassett Creek

Minnehaha Creek Watershed District MCWD | Minnehaha Creek
Mississippi Watershed Management Organization MWMO | Rice Creek
Ramsey Washington Metro Watershed District RWMWD | StPaul
Rice Creek Watersheistrict RCWD | Rice CreelSt Paul
Shingle Creek Watershed Management Commission SCwMC | Shingle Creek
South Washington Watershed District SWWD | StPaulCottage Grove
Vadnais Lakes Area Watershed Management Organization VLAWMO | Rice CreelSt Paul
Vermillion River Watershed Joifbwers Organization VRWJPO | St Paul
Mississippi (DirectChamplainRice Creek
West Mississippi Watershed Managemé&ammission WMWMC | osseo

*11-HUC names that are underlined indicatgbowatersheds wére respective watershed groups haassessment results
included in this report.

New watershed delineations were recently completed by the MDNR. This coverage will be incorporated
into the intensive watershed monitoring design in 2013. Future watershessas®ent and monitoring
reports will incorporate these new delineations which may align better with sbatenot allof the
jurisdictional boundaries dhe local watershed groupiéstedin Table 1

Citizen andocalmonitoring

Citizenand locaimonitoringis an important component of the watershed approathe MPCA and its
local partners jointly select the stream sites and lakes to be included in the intensive watershed
monitoring processk-undingpassedrom MPCAhrough Surface Water Assessment Grantd/@853 to

local groups such as counties, soil and water conservation districts (SWCDs), watershed districts,
nonprofits and educational institutions ®upportlake and stream watechemistrymonitoring. Local
partners use the same monitoring protocols as MPCA, andllamonitoring data from SWAG projects

I NB O2Y6AYSR 6AGK G(GKS at/! Qa (2 I &aSreplandiigdndd2 vy RA
coordination of sampling with local citizens and governments helps focus monitoring where it will be
most effective for assessment and observing loeign trends. This allows citizens/governments the
ability to see how their efforts are used to inform water quality decisions and track how management
efforts affect changeMany SWAG grantees invite citizearficipation in their monitoring projectand

their combined participation igatly expand our overall capacity to conduct sampling.

The MPCAlsocoordinates two programs aimed at encouragiogg termcitizen surface water
monitoring: the Citizen Lak&lonitoring Program (CLMP) and the Citizen Stream Monitoring Program
(CSMP)Like the permanent load monitoring netwoikavingcitizenvolunteersmonitor a given lake or
stream site monthly and from year to yeeain provide the longerm picture needed tdelp evaluate
current status and trend<Citizen monitoring is especially effective at helpiograck water quality
changes that occur in the years between intensive monitoyeays

Mississippi Rivefwin Cities Watershed Monitoring and& & S & & Y S y BepteBhaR0N w Minnesota Pollution Control Agency
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Water chemistry dta from theMississippi Rivefwin CitiedVatershedcomes primarily from external
parties andvolunteers (Figure 4)/ery little sampling by MPCA staff occurs in this watershed due to the
local jurisdiction coverage of watershed districts aratev management organization¥he

Metropolitan Council coordites the Citizen Assisted Lake Monitoring Program, which utilizes
volunteers to collect transparency and water chemistry data on lakes throughout the metropolitan area.
In contrast, the biological monitoring data in this report came primarily from the MPCA

[Legend
Data Source
© CAMP
® External
O CLMP/CSMP
NRCS HUC 11
HUC-11
|:] Bassett Creek
[ st. Paul
Osseo
g Minnehaha Creek
[ Mississippi (Direct)
- Cottage Grove
] sand Creek
- Elm Creek
[ shingle Creek
- Rice Creek
- Coon Creek
- P

Figure4. Locations and providers of water quality data in the Mississippi RiVerin Cities Watershed.
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[I.  Assessmentnethodology

The Clean Water Act requires states to report on the condition of the waters of the statetexery

years. This biennial report to Congress contains an updated list of surface waters that are determined to
be supporting or nossupporting of their designated uses evaluated by the comparison of monitoring

data to criteria specified by Minnesota Wat@uality StandardéMinn. R. Ch. 7050 2008;
https://www.revisor.leg.state.mn.us/rules/?id=70%0The assessment and listing process involves

dozens of MPCA staff, other state agencies landl partners. The goal of this effort is to use the best
RFGlI +FyR 06SadGd aOASyOS I @FAflofS (2 |aaSaaghtikKS 02y
review of the assessmemethodologies seeGuidance Manual for Assessing the Quality of Md&mta
Surface Waters for the Determination of Impairment 305(b) RepatB803(d) Lis(MPCA 2012)
http://www.pca.state.mn.us/index.php/viewdocument.htm|?qid=16988-or the Impaired Waters List:
http://www.pca.state.mn.us/index.php?option=com_k2&Itemid=250&id=859&layout=item&view=item

Water quality standards

Water quality standards are the fundamental benchmarks by which the quality of surface waters are
measured ad used to determine impairmenthese standards can be numeric or narrative in nature

and define the concentrations or conditions of surface waters that allow them to meet their designated
beneficial uses, such as for fishing (aquatic life), swimmingafeguecreation) or human consumption
(aquatic consumption). All surface waters in Minnesota, including lakes, rivers, streams and wetlands
are protected for aquatic life and recreation where these uses are attainbloieeric water quality
standards reprsent concentrations of specific pollutants in water that protect a specific designated use.
Narrative standards are statements of conditions in and on the water, such as biological condition, that
protect their designated uses.

Protection of aquatic life mans the maintenance @fhealthy aquaticcommunity, including fish
invertebratesand plants The sampling of aguatic organisms for assessment is called biological
monitoring. Biological monitoring is a direct means to assess aquatisséfupport, aghe aquatic
community tends to integrate the effects of all pollutants and stressors over timerpretations of
narrative criteria for aquatic life in streams are based on rakttric biological indices including the
Fish Index of Biological Integritiyish IBI), which evaluates the health of the fish community, and the
Macroinvertebrate Index of Biological Integrity (Invist), which evaluates the health of the aquatic
invertebrate communityAdditionally, chemical parameters ameasuredand assesskagainst numeric
standardsdevelopedto be protective of aquatic life, including pH, dissolved oxygeripnized
ammonianitrogen, chlorideandturbidity.

Protection of aquatic recreation means the maintenance of conditiitis reduced risk of iliness

suitable for swimming andtber forms of water recreationin streams, aquatic recreation is assessed by
measuringhe concentration oE. colbacteria in the waterTo determine if a lake supports aquatic
recreational activities its trophic status is éwated, using total phosphoruSecchi depth and

chlorophylta as indicators. Lakes that are enriched wititrients and have abundant algal growth are
eutrophic and danot support aquatic recreation.

Protection ofaquaticconsumption means protecting cG#ns who eat fish from Minnesota waters or

receive their drinking water from waterbodies protected for thaneficialuse.The concentrations of
mercury and polychlorinated biphenyls (PCBSs) in fish tissue are used to evaluate whether or not fish are
safeto eat in a lake or strearand to issue recommendations regarding the frequency that fish from a
particular water body can be safely consumEdr lakes, rivers and streams that are protected as a

source of drinking water the MPCA primarily measures theeentration of nitrate in the water column

to assess this designated use.

A small percentage of stream miles in the st@t@of 92,000 miles) have been individually evaluated
and reclassified as a Clasdimited ResourceValueWater (LRVW). Thestreams have pragusly
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demonstrated that the existing and potential aquatic community is severely limited and cannot achieve
aquatic life standards either bya) natural conditions as exhibited by poor water quality characteristics,
lack of habitat or lek of water; b) the quality of the resource has been significantly altered by human
activity and the effect is essentially irreversible; oth&re are limited recreational opportunities (such

as fishing, swimming, wading or boating) in and on the watsource. While not being protective of

aquatic life, LRVWs are still protected for industrial, agricultural, navigation and other uses. Class 7
waters are also protected for aesthetic qualities (e.g., odor), secondary body contact, and groundwater
for useas a potable water supply. To protect these uses, Class 7 waters have standards for bacteria, pH,
dissolved oxygen and toxic pollutants.

Assessmentnits

Assessments of use support in Minnesota are made for individual waterbodies. The waterbody unit used
f2NJ NAGSNJ aeaidSvyasx t11Sa ryR ¢gSiftlryRa Aa OFffSR (K
usually extends from one significant tributary stream to another or from the headwaters to the first
GNROdzi F NBEd | A0GNBI Y aiNdtwaoKrore vdsassmer reattoeNdihénShde B4 OA RS
change in use classification (as defined in Minn. R., ch. 7050) or when there is a significant

morphological feature, such as a dam or lake, within the reach. Therefore, a stream or river is often

segmened into multiple assessment units that are variable in length. The MPCA is using the 1:24,000

scale high resolution National Hydrologic Dataset (NHD) to define and index stream, lake and wetland
assessment units. Each river or stream reach is identifiedunique waterbody identifier (known as its

AUID), comprised of the USGS eight digit hydrologic unit (bE& Cplus a three character code that is

unique within each HUC. Lake and wetland identifiers are assigned Minhesota Departmat of
NaturalResources (MDNRJhe Protected Waters Invento(PWI)provides the identification numbers

for lake, reservoirs and wetlands. These identification numbers serve as the AUID and are composed of

an eight digit number indicating county, lake and bay for dzain.

It is for these specific stream reaches or lakes that the data are evaluated for potential use impairment.
Therefore, any assessment of use support would be limited to the individual assessment unit. The major
exception to this ishe listing of riers for contaminants in fish tissue (aquatic consumption). Over the
O2dzNBRS 2F GAYS Ad Gl 1Sa FAAKI LI NIAOdzZ FNXTe& 3IFYS 7T
unacceptable levels of pollutants, there is a goodndeathey have traveled aaosiderabledistance. The

impaired reach is defined by the location of significant barriers to fish movement such as dams

upstream and downstream of the sampled reach and thus often includes several assessment units.

Determininguseattainment

For beneficial uses r&tled to human health, such as drinking wateraquatic recreationthe

relationship is well understood and thus the assessment process is a relatively somgarison of
monitoring data tonumeric standards. In contrast, assessing whether a waterboplyosts a healthy
aquatic community is not as straightforward and often requires multiple lines of evidence to make use
attainment decisions with a high degree of certainty. Incorporating a multiple lines of evidence

' LILINB I OK Ay (2 at / !'hesbeeh évalvihg évef g past fedivyRaisSEhé current
process used to assess the aquatic life use of rivers and streams is outlined belowrauds.

The first step in the aquatic life assessment process is a comparison of the monitoring data to water

guality standards. This is largely an automated process performed by logic prograntmediatabase

FLILIX AOFGAR2Y YR (GKS NB&ERGY Sl FSIRNBWwewdddy | &4 Wt
either a biologist or water quality professional, depending on whether the parameter is biological or

chemical in nature. These reviews amnducted at the workstation of each reviewer (i.e., desktop)

using computer applications to analyze the data for potential temporal or spatial trends as well as gain a
better understanding of any attenuating circumstances that should be consideredfi@ag.time/date

of data collectionpr habitat).
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Figure5. Flowchart of aquatic life use assessment process.

The next step in the process is a Comprehensive Watershed Assessment meeting where reviewers
convene to discuss the reks of their desktop assessments for each individual waterbody.
Implementinga comprehensive approach to water quality assessment requires a means of organizing
and evaluating information to formulate a conclusion utilizing multiple lines of evidencasiOoally,

the evidence stemming from individual parameters are not in agreement and would result in discrepant
assessments if the parameters were evaluated independently. However, the overall assessment
considers each piece of evidence to make a userattant determination based on the preponderance
of information available. See theuidance Manual for Assessing the Quality of Minnesota Surface
Waters for the Determination of Impairment 305(b) Re@ord 303(d) Lisi(MPCA 2012)
http://www.pca.state.mn.us/index.php/viewdocument.html?gid=1698&r guidelines and factors
consideredvhen making such determinations.

Any newimpairment(i.e., waterbody notttaining its beneficial use) fsst reviewed usingsIS to

determine if greater than S of the assessment unit is channelized. Currently, the MPCA is deferring

any new impairments on channelized reaches until new aquatic life use standards have belepee

as part of theTiered AquaticLife Use(TALUJramework. For additional information see:
http://www.pca.state.mn.us/index.php/water/wateipermitsand-rules/waterrulemaking/tiered
aquaticlife-usetalu-framework.html However, in this report, channelizedaches with biological data

' NE S@I t dz f8rRZ2WElI a@AABR (12 KSf (kdeSediontvazd G S G KSANI O
Appendix 5.1

The last step in the assessment process is the Professional Judgment Group meeting. At this meeting
results are shared and discussed watttities outside of the MPCA that may have been involved in data
collection or that mighbe responsible for local watershed reports and project planninfprmation
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obtained during this meeting may be used to revise previous use attainment dedisignsampling
eventsthat may have been uncharacteristic due to annual climate or flavation, local factors such as
impoundments that do not represent the majority of conditions on the AlNIgterbodies that do not
meet standards and therefore do nattain one or more of their designated uses are considered
impaired waters and are placed on the draft 303(d) Impaired WatersAssessment resultge also
included in watershednonitoring andassessment repaost

Datamanagement

Itis MPCA policy to esall credible and relevant monitoring data to assess surface waters. The MPCA
relies on data it collects along with data from other sources, such as sister agencies, local governments
and volunteers. The data must meet rigorous qualsgurance protocols before being used. All
monitoring data required or paid for by MP@#e entered into EQuIS (Environmental Quality
LYF2N)IGA2Yy { @&l S vidareatso uplbaQeilo the U SEhviroandedtal PEodection

A3 S y (et Q)afata waehouse Data for nonitoring projects with federal or state fundinare

required tobe stored in EQuIS (e.@CJean Water PartnershigWLA Surface Water Assessment Grants
and TMDL programn Many local projects not funded by MP@&l8ochoose to submit theidata to the
MPCA iran EQuISeady format so thathe monitoringdatamay be utilized in the assessment process.
Prior to each assessment cycle, the MREAds out aequestfor monitoringdatato local entities and
partner organizations

Period ofrecord

The MPCA uses data collected over the most recent 10 year period for all water quality assessments.
This timeframe providesa reasonable assurance that ddkeat have been collected over a range of

weather and flow conditions and that all seasons wilbldequately represented; however, data for the
entire period is not required to make an assessment. The goal is to use data that best represents current
water quality conditions. Therefore, recent data for pollutant categories such as toxics, lake
eutrophication and fish contaminants may be given more weight during assessment.
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1. Watershedoverview

TheMississippi Rivetwin Cities Watershed located within the seven county metropolitan area
surrounding Minneapolis and St P4klgure 6)Six of the seven counties have a portion of their area in
the watershed:Ramsey, Hennepin, Anoka, fiéngton, Dakota and Carver; only Scott cotigty
excluded Eachsubwvatersheddrainsdirectly to the Mississippi Rivewrhich runs through the central
corridorfrom the confluence with the Crow River near Ramsey tklamd Dam #2 near Hastings.

The waters of the watershed provide drinking water for households and industry, habitat for aquatic life,
riparian corridors fowildlife, and recreational opportunitiesThe TwirCities area is known for its

plentiful parks and natural areas which are often associated with lakes and streanpsdiaate

recreational enjoymentrom fishing, swimming, sailing, canoejrgking,and kayaking.

Hennepin

{
Ramsey |, Washington

Saint Paul
[ J

(]
Minneapolis

7
Carver .

Dakota
Scott

"/ Twin Cities Metropolitan o 4 8 16 Miles
&3‘ Watersheds Unit S —

Figure6. Outline of the seven county metropolitan area within the Mississippi Rifewin Cities Watershed.
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Landusesummary

Historically, theMississippi Rivefwin Cities Watershegaslargely coveed with maple-basswood
forests anddotted throughoutwith numerouslakes and wetlanddMany ofthe wetlands were drained
during the 1890s when wetlands were considesgdimpediment to farmingnda publichealth threat.

At the heart of the watershedare the cities of Minneapolis and St Paul. Historicalg land south of St
Paul was known as the Dakatiflageof Kaposialn the early 1800s, the military reservation calleart
Snellingwvas establishedn the banks of the Mississippi between Minneapolis and&ulin orderto
protect an activedur trade (Robison 1958)limber was in need for building houses and railroads
throughout theMidwest, creating a timber harvesting boom of teepansive white pines to theorth

of the Twin CitiesWiththe mighty fallsas a barrier to boats asv mills were built along #1banks of the
Mississippi River avhat had become known &t Anthony Fall§Robison 1958)With the rise in
population, other industries sprouted up along the banks of the Mississippi River and @tygyst
upstream of St Paul bega the city ofMinneapolis. With the fertile Minnesota soils and westward
expansion of the railroad, immigrants from many areas came to plow the prairies and farm. Minneapolis
az22y 0SSOI YBU&KSg & a Koftifyfth2 loiahks of thé rivedytilizing the rapids of St
Anthony falls to operate the milléNirth 2006) Thanks to visionarida the growing citynamelyHorace
W. SClevelandWilliam FolwellCharles Loring and Theodore Wirth, many natural corridatisin
Minneapolis were protected and carcted as a public park systeBetween 1883 to 1944 numerous
parks and connector roadways were planned and developed, such as Loring Park, Minnehaha Park
Theodore Wirth Parkway, Minhaha Parkway, Bassett Creel® the Minneapolis Chain of Lakasd
Victory Memorial Drive, among othefg/irth 2006)

Today, he central corridor of thVlississippi RiveFwinCities Watersheslis densely urban while less
developed land and agricultural lande (row crops and raegand)lie mostly on the fringes of the
watershed(Figure 7. There are numeras lakes and river corridors in the watershelich are highly
developed with residential houses, lawns, and roads.

Due to the density oindustry,housing,and roadslake and streams in the Twin Citia® showing signs

of stress from pollutionsuch as higher levels of nutrients causing unsightly algae blooms, bacteria in
waterbodiesmakingswimming areapotentially unsafe, impervious pavemenbriributing to flashier

storm flows and eroding stream banks, and increased uskeig&rscreating toxic conditions for aquatic
life. Agencieswatershed groups and local citizens amlaborativelyworking to address thesgroblems

in order to improve angbrotect the scenic beauty and recreational enjoyment of the lakes and streams
of the Mississippi Rivefwin CitiesNVatershed.
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Mississippi River - Twin Cities

Land Use

- Open Water  8.52%
- Developed  47.42%
- Barren/Mining 0.32%
- Forest/Shrub 14.38%
- Rangeland  13.02%
D cropland  9.13%
@ wetland 7.23%

16
Miles

Figure7. Land use and select cities in the Mississippi RiVaiin Cities Watershed.
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Surfacewater hydrology

The Mississippi Riveansprimarily from north to south through the center of the watershedcept for
notable turns to the north at & confluence with the Minnesota River and further downstream near

Saint Paul where it turns southag (Figue 8) Tributary streamshat drain directly to the Mississippi
Riverinclude Rice&reek, Minnehaha Creek, Shingle Creek, Coon Creek, EIm Creek and Bassett Creek.
This 8HUC watershed is lake rich, with over 250 lakes. Prominent lakes indlae:Minnetaka, the
Minneapolis Chain of Lakes, Bald E&gliee White Bear Lake, arttle Lake Phalen chain
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Figure8. Lakes and waterbdies in the Mississippi RiveFwin CitiesWatershed.
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Wetlands

Excluding the open water portions of lakes, ponds, and rivleesMississippi Rivefwin Cities
Watershedcomprises approximately 82,000 acres of vegetated wetlands, equivalent t86ef3he

total watershedareaas of 1980Wetlands wittherbaceous emergent vegetation are the most
predominant wetland type in this watershdBigure 9. The distribution of wetlands across the
watershed is not uniform with the majority of wetland area occurring in the northern and western
regions, coincidintargely with the Coon Creek, Rice Creek and EIm Creek drainages. It should be noted
that these estimates represent a snapshot of the location, type, and extent of wetlands occurring in
1980, which is the year that data was acquired to develop Nationalanedl Inventory (NWI) maps in
this part of the state. Many changes to wetlands have occurred in this watershed since 1980 due to
development typical bany major metropolitan areaAn updated NWI for the 13 counties comprising
the largerTwin Citiesnetropolitan area is expected to be completed in 2013 and will provide a more
accurate representation of wetlands in this watershed.

Mississippi River - Twin Cities

Wetland Type

Aquatic Bed (0.01%)
Emergent Vegetation (9.13%)

O Forested (1.87%)

®& scrub-shrub (1.72%)

O Open Water (8.95%)
(Wetlands, Lakes, & Rivers)
Unconsolidated Shore (0.01%)
(Banks & Sandbars)

CZ3 upland (78.31%)

N\~ 1:100K NHD

N
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‘\ Source: National Wetlands Inventory based on aerial photography acquired between 1979 and 1988 35 175 0 35 7 105 14
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Figure9. Wetland types and their distribution across the Mississippi RiMarin Cities Watershed.
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Climate andprecipitation

Figure 1Gshows two representations of precipitation for calendar year 2Qm6 start year fotWM
work in the Mississippi Rivdiwin Cities Watershedn the left is total precipitatiorshowing the typical
pattern of increasing prepitation toward the southeast portion of the statAccording to this maghe
Twin Cities area received 32460 inches of precipitation in 201The displayon the rightshows the
amount thatprecipitation levels in 200.departed from normal. For the Twin Cities aieshows that
precipitation exceeded normal in some locations by ug@dnches

Precipitation Total

Precipitation Departure
Jan1-Dec 31,2010

Jan 1 -Dec 31, 2010

inches

&

DMR State Climatology Office, February 8, 2011 DNR State Climatology Office - February 9, 2011
Figurel0. Statewide precipitation levels during the 2010 water year.

Figure 11is an areal average representation of precipitation in east central Minnesota. An areal average
is a spatial average of all the precipitation data collected within a certain area, presented as a single
dataset. This data is taken from the Westéregional Climate Center, available as a link off of the
University of Minnesota Climate websitetif://www.wrcc.dri.edu/spi/divplotimap.htm).

Rainfall in theeastcentral region displaysmdatistically sgnificant trend over the last 20 years. Though
rainfall can vary in intensity and time of year, bwd appear that eastentral Minnesotgprecipitation
has not changed dramatically over tR28-yeartime period.
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Figurell. 20year precipitation trend for easicentral Minnesotawith five year running average (1992011).

Precipitation in Eastentral Minnesota exhibits a statistically significant rising trend over the past 100
years, p = 0.001. Thisa strong trend and matches slaritrends throughoutMinnesota Figure 12).
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Figurel2. 100year precipitation trend for eastcentral MN with nine year running average.
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Highcapacitywithdrawals

TheMinnesotaDepartment ofNatural Resource@DNR)permits all high capacity water withdrawals
where the pumpé volume exceeds 10,000 gallons per day or 1 million gallongeaer Permit holders
are required to track water use and report back to Mi®NR yearly. Information on tigrogram and
the program database are found at:
http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/wateruse.html

Displayedn Figurel3 are the locations opermitted groundwater and surface water withdrawals in the
Mississippi Rivetfwin Cities Watershedlue symbols are groundwater wittadvals and red are surface
water taken from lake, stream or other surface water feature.

The three largest permitted consumers of water in the state (in order) are municipalities, industry and
irrigation. The withdrawalsvithin the Mississippi Rivefwin Gties Watershedare mostly municipal and
industrial use.

Explanation

Surface Water Withdrawals 2011 |~ “+ R
0.0-1753.9 & 45 &
1754.0 - 10200.1

4 10200.2- 270916
< 27091.7-96115.0

5 96115.1 - 206840.0

Groundwater Withdrawals 2011
0.1-416
41.7-130.1

<4 130.2-2984
4 2985-707.2

5 707.3-17744

E Watershed boundary N

Miles

T —
0 17535 74

[ 1

Figurel3. Locations of 2011 permitted groundwater andidace water withdrawals in the
Mississippi RiveiTwin Cities Watershed and surrounding ardanits are in million gallons per year.
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IV. Watershedwide data collection methodology

Load monitoring

There is no load monitoring statidhat represents pollution inputs frorthe Mississippi Rivefwin

Cities Watershedincethere is nodiscrete 8HUCoutlet on one major tributary to the Mississippi River,
but insteadmany relativelysmalltributariesdrainindependently at different points alore

Mississippi RiveiThere aredad monitoring stationsn the Mississippi Rivein and aroundhe Twin
Ctiesoperated by the Metropolitan Council in cooperation with the MPCA #natlocated a#Anoka,
SaintPaul and Hastingdutthese stationsapture flow and ater chemistry data from a larger drainage
areaupstream of the Mississippi Riv&éwin Cities Wigrshedthan is the focus of this repora future

report which focuses on the monitoring and assessment results along the Mississippi River is planned.

Streamwater chemistry sampling

Six water chemistry stations were sampled from Maytlgh September in 2010, and again June
through August of 2011, to providsufficient water chemistry data to assess all components of the
aquaticlife andrecreationuse standards.Following the IWM design,ater chemistry statioawere

placed at the outlet oeachsubwatershed thatvas >40mi?in area (reen circles/triangles iRigure2).
Monitoring was completed using existing monitoring frameworks with local government units
(watershed districts, water management organizations, etc.) and supplemented by MPCA colletion (Se
Appendix Xor locations of stream water chemistry monitoring sit€&geAppendix Ifor definitions of
stream chemistry analytes monitored in thagidy). A number athe sulwatersheds were lgs than 40

mi?, or contained the main stem Mississippi Ritbesesubwatershedslid not have an outlet water
chemistry stationThe Mississippi Rer was not sampled as part of the watershed design and will not be
included in the discussion in this repoA large river strategy for monitoring and assessment is under
development and the Mississippi River will be included in that process.

Streambiologicalsampling

Thebiologicalmonitoring component of the intensive watershed monitorifig/M) in the Mississippi
RiverTwin Cities Watershedlas completed during the summer 2010 A total of42 sites were
sampled. Thirtynine were IWM desand an additional three sites wepreviouslysampledsites, in
orderto compare results between timperiods. ThdWM siteswere placednear the outlets of most
subwatersheds 24 were newly establishedtations aml 15 were existing stationsln addition,data from
18 existing biological monitoring stations that were sampled in previous years within theatO
assessent windowwereincluded in the assessmeptocess These monitoring stations were initially
establishedor biocriteria developmentstressoridentification of aquatic life impairmenidentified in
previous assessment cycles as part of 2007 surveywhich investigated the quality of channelized
streams with intact riparian zone®/hile data from the lastOyears contributed to the watershed
assessments, the majority of data utilized for @@l2assessment was collected2010.

A total of54 stream reachesAUID3were sampled for biology in thdississippi Rivefwin Cities
Watershal. Waterbody assessments to determine aquatic life use support were conductéd for
AUIDsWaterbody assessments were not conductedfiee AUIDs where the biologicatation was

close to a large body of water that mmfluence a stream assessmemtssessments were alsot
conducted for32 AUIDs because criteria for channelized reaches had not beesiaged prior to the
assessmentshie biological condition of theseaches were assigned qualitative categories (gizid
poor) using a lower threshold than what was used for determining aquatic life impairments for
unchannelized reaches that were assessHuis information will be useful the stressor identification
process and will also be used as a basis for long term trend results in subsequent reporting cycles.
Quialitative ratings for noassessed reaches area includedppendix 51.

To measure the health of aquatic life at eamological monitoring station, indices of biological integrity
(IBIs), specificallish andinvertebrate IBls, were calculated based on monitoring data collected for each
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of these communities. A fish and macroinvertebrate classification framework wesdageed to account
for natural variation in community structurghich is attributed to geographic region, watershed
drainage area, water temperature and stream gradidg aresulta A Yy Sa2 G Qa aaGdNBIF yva Iy
divided into seven distinct warm watelasses antlvo cold water classes, with each class having its
own unique Fish IBI and Invelrate IBl.Each IBI class usasinique suite of metrics, scoring functions,
impairment thresholds, and confidence intervé@&s) (For IBI classes, threshaldd Cls, see

Appendix 4.). IBI scoreshat arehigher than the impairment thresholdnd upper Cindicate that the
stream reach supports aquatic life. Contrarily, scores below the impairment threahdltbwer CI
indicate that the stream reach does not support aquatic Wfhen an IBI score falls within the upper
and lowerconfidence limits additional information may be considekglden making thempairment
decisionsuch as theonsideration of potentidlocal andwatershedstressors and additionahonitoring
information (e.g.,water chemistry, physical habitathservations of locdand use activities ForIBI
results for eachindividual biological monitoring statigiseeApperdix 4 and Appendixs.

Wetland monitoring

The MPCA began biological monitoring of wetlands in the early 1990s, focusing on wetlands with

emergent vegetation (i.e., marshes) in a depressional geomorphic setting. This work resulted in the
development of plant and macroinvertebrate (aquatic bugsjlsneeechesandcrustaceans) IBIs for

evaluating the ecological condition or health of this type of wetland habitat. Both IBIs are on a 0 to 100

scale with higher scores indicating better condition. Today, these indicators are used in a statewide

survey2 T oSGt yR O2yRAGAZ2Y 6KSNB NBadzZ 6a OFry 6S adzyy
ecoregions (Genet 2012). Depressional wetland condition results in this report are based on data from

the statewide survey and earlier indicator development projects

Lakewater sampling

Lakes in theMississippi Rivefwin Cities Watershedere sampled primarily by local entities (watershed
districts, water management organizations, etc.) and staff and volunteers through the Metropolitan
CounciEnvironmental ServicdCES)Sampling methods are similar among monitoring groups and are
describedm the document entitledPCA Standard Operatingdeedure for Lake Water Qualityund

at http://www.pca.state.mn.us/publications/wes1-16.pdf

The ajuatic recreation use standard requires eight observations/samples within a 10 year period for
phosphorus, chlorophyk and Secchi depttidditionally, lakes are also compared to the toxicity
standard for chlorid.

Fishcontaminants

Mercury and polychlorinated biphenyls (PCBs) were analyzed in fish tissue samples collected from 78
lakes in the watershed. Minnesota DNR fisheries staff collected the fish. There are many fish tissue
samples from the Mississippi River in the fish contamirdatabase, which will be summarized and
discussed in a later report on large rivers in Minnesota. Bassett Creek is the only tributey

Mississippi Rivefwin CitiedVatershed having had fish collected for contaminants.

In addition, fish from 39 kes in the watershed were tested for perfluorochemicals (PFCs). PFCs became
a contaminant of emerging concern in 2004 when high concentrations were measured in fish from the
Mississippi River, Pool 2. Extensive statewide monitoring of lakes and rive¥s@arin fish was

continued through 2010. More focused monitoring for PFCs will coatinlknown contaminated

waters in thisTwin Cities watershed.

Captured fish were wrapped in aluminum foil and frozen until they were thawed, scaled, filleted, and
gound.¢ KS K2Y23aSyAl SR FAftSGAa 6SNB LI OSR Ay wMHp Y]
thawed for mercury or PCBs analyses. The Minnesota Department of Agriculture Laboratory performed

all mercury and PCBs analyses of fish tissue. For PFCs, whulersshipped to AXYS Analytical

Services Ltd in Sidney, British Columbia, Canada. AXYS did the fish measurements and processing before
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analyzing the tissue samples for 13 PFCs. The PFC that primarily bioaccumulates in fish and is a known
health concerndr human consumption is puorooctane sulfonate (PFOS).

The MPCA has included waters impaired for contaminants in fish on the 303d Impaired Waters List since
1998. Impairment assessment for PCBs and PFCs in fish tissue is based on the fish consumption
advisories prepared by the Minnesota Department of He@MiiDH) If the consumption advice is to

restrict consumption of a particular fish species to less than a meal per week because of PCBs or PFCs,
the MPCA considers the lake or river impaired. The thoksboncentréion for impairment

(consumption advice of one meal per month) is 0.22 mg/kdPfoBs and 0.200 mg/kg for PFOS.

Prior to 2006, mercury concentrations in fish tissue were assessed for water quality impairment based

onthe Minnesota Departmer8 ¥ | S| f 1 KQad FTAaK O2yadzYLWiA2y | RJA&2NE
a meal per week was classified as impaired for mercury in fish tissue. Since 2006, a waterbody has been
classified as impaired for mercury in fish tissutOffoof the fish samples (sasured as the 90

LISNOSyGAt S0 SEOSSR ndn Y3Ik13I 2F YSNDAdzNEI SKAOK A&
mercury. At least five fish samples are required per species to make this assessment and only the last 10

years of data are used for stafist OF £ |yl f @&dA&dd at /! Qa8 LYLI ANBR 21 (81
that were assessed as impaired prior2006 as well as more recently.

PCB:s in fish have not been monitored as intensively as mercury in the last three decades due to
monitoring completedn the 1970s and 1980s. These studies identified that high concentrations of PCBs
were only a concern downstream of large urban areas in large rivers, such as the Mississippi River and in
Lake Superior. This implied that it was not necessary to contindespiead frequent monitoring of

smaller river systems as is done with mercury. However, limited PCB monitoring was included in the
watershed sampling design to ensure that this conclusion is still accimgtairment assessment for

PCB:s in fish tissuebased on the fish consumption advisories prepared byMiH If the consumption

advice is to restrict consumption of a particular fish species to less than a meal per week because of
PCBs, the MPCA considers the lake or river impaired. The thresholchtatioa for impairment is 0.22

mg/kg PCBs and more restrictive advice is recommended for consumption (one meal per month).
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Groundwater quality

The ambient program monitors trends in statewide groundwater quality by sampling for a
comprehensive suite of chemicals including nutrients, metals, and volatile organic compounds.

These Ambient wells represent a mix of deeper domestic wells and shallow monitoring wells. The
shallow wells interact with surface waters and exhibit impactsiffluman activities more rapidly.
Figure 14isplays the locations of Ambient Groundwater Monitoring wellarid aroundthe Mississippi
RiverTwin Cities Watershed

Figurel4. MPCA ambient groundwater monitoring wells in arstound the Mississippi Rivefwin Cities Watershed.

Groundwvater quantity

Monitoring wells from theV DNR Observation Well Network tlathe elevation of groundwater across
the state. Data from these wells and others are available at:
http://www.dnr.state.mn.us/waters/groundwater section/obwell/waterleveldata.html
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QUbwatersheds

Assessment resulfer aquatic life and recreation usge presented for eackubwatershedwithin the
Mississippi Rivefwin Cities Watershed he primary objective is to portray all theall support and
impairment listingswvithin asubwatershedesulting from the complex ahmulti-step assessment and
listing processThis scale provides a robust assessment of water quality conditi@practical size for

the development, management, and implementation of effective TMDLsaatershed restoration and
protection strategiesThe graphics presented for each of thebwatershed contain the assessment
results from the2012Assessment Cycle as well as any impairment listings from previous assessment
cyclesDiscussion of assessment results focuses primarily o8@h8éintensivewatershed monitoring
effort, but also considers availabtlata from the last ten years.

MPCA assessment results on thdIDs ofhe Mississippi River in ihesota will be included in a large

river report at a later datdased on monitoring conducted in 202814 This report will include

condition and impairment information along the portion of the Mississippi River from headwaters to

Lock and Dam #1 at.$tnthony Falls in Minneapolis. Below Snthony Falls the Misgppi River is
considered a Great River that drains watersheds within more than one state and will require the
development of specific water quality criteria for lock and dam systems. The monitoring and assessment
for this lower portion of the Mississipgliver will be conductednder the auspices @&n interstate
multiagencyorganization, the Upper Mississippi River Basin AssocCi@tibftBRA)

Thefollowing pagesprovide anaccountof eachsubwvatershed. Each account includes a brief description
of the subwaershed,and summary tables of the results for each of the followirigere applicable a)
stream aquatic life and aquatic recreation assessmdjjtsiological condition of channelized streams
and ditchesc) streamhabitat quality assessmentg]) channektability assessment®) water chemistry

for the subwatershedutlet andf) lake aquatiagecreation assessmentsollowingthe tables isa

narrative summary of the assessment resaltgl pertinent water quality projects completed or planned
for the subwatershedA brief description of eacbf the summary tabless providedbelow.

Streamassessments

A table is provided in each section summarizing aquatic life and aquatiatecrassessments of all
acoessble stream reaches within the watershed (j.@here sufficient information was available to make
an assessment). Primarily, these tables reflect the results a2@i@assessment proce$2014EPA
reporting cycle); however, impairments from previous assessment cycles are also included and are
distinguished from new impairments via cell shading (see footnote section of each table). These tables
also denote the results of comparing each individual aquatic life and aquatic recreation indicator to their
respective criteria (i.e., standargshesedeterminationswere made during the desktop phase ofeth
assessment processgeFigureb). Assessmesbf aquatic lifeare derived from the analysis of biological
(Fsh andinvertebrateIBIs), dissolved oxygeturbidity, chloride, pH and wionized ammonia (N§)i

data, while theassessmeinof aquatic recreation in streams is based solely on bact&sal{erichia cqli

data. Included in each table is the specific aquatic life use classificatiea¢h stream reachcold

water community (2A); cool or warm wateommunity (2B); orindigenous aquatic community (2C).
Stream reaches that do not have sufficient information for either an aquatic life or aquatic recreation
assessment (from current or previous assessment cycles) are not included in these tables, but are
includedin Appendx 5.2 and Appendix5.3. Where applicable and sufficient data exists, assessments of
other designated uses (e.g., class 7, drinking water, aquatic consumption) are discussediimniazys
section of eaclsubwatershedas well as in the Watershedlide Results and Discussion section
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Channelizedstream evaluations

Biological criteria hae not been developed yet for channelized streams and ditches, therefore,
assessment of fish and madmeertebrate community data for aquatic life use support was not possible
at some monitoring stations. A separate table provides a narrative rating of the condition of fish and
macroinvertebrate communities at such stations based on IBI results. Evalugtena are based on
aquatic life use assessment thresholds for each individual IBI clas&ggerdix4.1). IBI scores above

GKA&a OGKNBakK2tR NS 3IABSY |+ G3I22Ré NI (A ynBHe dO02NBa
Gl fdzS @I NARSa atA3akafte o6& L.L Oflaaov FNB IABSY I «a
GKIYy dmp LRAyida FNB IAGSY | GLR2NE NridAy3aed C2N Y2

evaluation criteria refer té\ppendix 5.1

Streamhabitat results

Habitat information documented during each fish sampling vigitésided ineachsubwatershed

section. These tables convey the results of the Minnesota Stream Habitat Assessment $MSEA)

which evaluates the section of stream sampled for biology and can provide an indication of potential
stressors (e.g., siltation, eutrophication) impacting fish and macroinvertebrate communities. The MSHA
score is comprised of five scoring categerincluding adjacent land use, riparian zone, substrate, fish
cover and channel morphology, which are summed for a total possible score of 100 points. Scores for
each category, a summation of the total MSHA score, and a narrative habitat conditionanaing

provided in the tables for each biological monitoring station. Where multiple visits occur at the same
station, the scores from each visit have been averaged. The final row in each table displays average
MSHA scores and a rating for thebwatershed

Sream stability results

Stream channel stability information evaluated during each iralmdte sampling visit is provided in
eachsubwatershedsection. These tables display the results of the Channel Condition and Stability Index
(CCslI) which rates theagaorphic stability of the stream reach sampled for bioloBlyismay provide an
indication of recent stream channel geomorphic changes and loss of habitat quélich may be

related to changes in watershed hydrology, stream gradient, sediment suppgdonent transport
capacity.The CCSI score is comprised of three scoring zones associated with three different areas of the
stream channe{upper banks, lower banks, and substrate). Within each zone, individual metrics are

rated and summed and both th@rze and total scores are included in the 11HUC tables. The CCSI total
score range is from 14 to 148 where higher scores indicate greater channel instability. The final row in
each table displays the average CCSI scores and a rating Bultvatershed Tke CCSI was recently
implemented in 2008, and is collected once at each biological station. Consequently, the CCSI ratings are
only available for biologicalsits sampled in 2010 or later.

Subwatershedoutlet water chemistry results

These summary tablesgtilay the water chemistry results for the monitoring station repregsenthe

outlet of the subwatershed This data along with other data collected within the 10 year assessment
window can provide valuable insight on water quality characteristics and patgrarameters of

concern withn the subwatershed Parameters included in these tables are those most closely related to
the standards or expectations used for assessing aquatic life and recreation

Lakeassessments
A summary of lake water quality is provided in thdbwatershedsections where available data exists.
Morphometric data andhe assessment results for all lakes in the watershed are avalil iandix

3.2 Lake modeling results can be foundiippendix 6.2For lakes with active watershed districts or
management organizations, links are included to more comprehensive plans availablallzy sm
governing units.
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Mississippi (Direct} ChamplinSubwatershed HUC 7010206810

Mississippi (Direct) ChamplinSubwatersheds the smallessubwatershed, drainind7.8mi°. Thesubwatershed land ara stretches northwest from the
Aty of Champlin. The Mississippi River runs through the center cfthgatershed, and serves as the border sepe@tAnoka and Hennepin Counties.
Afew small lakes, streams, and wetlardist the watershedOpen water, wetlands, and forest land compr&g#sof the subwatershed areawhile
agricultural land (crop and range) make 3§84 anddeveloped land for housirgnd roadscover37% Threelocal watershednanagemenbrganizations
have prisdicion within this smalsubwvatershed the Lower Rum RivéVatershed Management Organization the north sideof the Mississippi River
andElm CreekVatershed Management Commissiand West MississippVatershed Managemenfommissioron the south &le of the river.Since
there are no tributary streams 40 mi® in thissubwatershed, therds no intensive water chemistry collecticiation.
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Local Jurisdictions
[ | Lower Rum River WMO

| Elm CreenvMO
[ | West MississippivMO

Mississippi River

Mississippi (Direct) Watershed Unit - HUC 07010206810

Mississippi-TC | —— lggﬂﬁ::?micates Impairment Labels Land Cover
Watershed — i i
—_— AUID extent) Ammonia - A HgW - Mercury in Water Column - Open Water (7%)
Impaired Lakes Acetochlor - ACE LCWA - Lack of Cold Water Assemblage
Biological, Fish - F-IBI NO3 - Nitrates @D Developed (36.8%)
. Biological, Invertebrates - M-1BI | Nutrients - Nutrients/Eutrophication (lakes only) - Barren/Mining (0.0%)
’ p Wetland: Biological, Plants - B_P P - Phosphorous
Biological Chioride - Cl PBT - Persistent Bioaccumulative Toxics @D Foresyshrub (10.6%)
©  Monitoring Dioxin (including 2,3,7,8-TCDD) - Dioxin PCBF - Polychlorinated Biphenyls in Fish o Rangeland (20.4%)
Stations Dissolved Oxygen - DO PCBW - Polychlorinated Biphenyls in Water Column
N Fecal Coliform - FC PFOS - Perfluorooctane Sulfonate > Cropland (19%)
"‘43“1,*‘ ﬁ:r';?:?: F?:rl: .ﬁ;j’é’" m;»gsrbiduy D vietand (62%)
0. 02 04 0.8 1.2 18 "% TM - Temperature * For maps of supporting waters, see the
e ™ e ™, IMiles s individual use class maps in this document.

Figurel5. Waterbodies, local watershed organizans and land use characterisidinset) in Missisippi (Direct}Chanplin Subwatershed
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Elm CreelSubwatershed HUC 7010206820

The EIm CreeRubwatershedirains D6 mi”in Hennepin Countgndincludesthe cities ofMedina, HamelCorcoran and the west side of Maple Grave
Recreational amenities in thubwvatershed includ&Veaver LakeSylvariLake, theEIm Creek Park Resemed Fish Lake Regional Pakkcording to the
most recently available land cover data (NLCD 2006), agriculture is the dominant landbd%eg @eveloped land aoprises21%, while undeveloped
land (forest, wetland, open water) a@rs25% Thesubwatershed is under the jurisdiction tie EIm Creek Watershed Manageme&ZdmmissionThe
intensive water chemistry collection station is at the outflow of EIm Creek just southwest of Dayton (STORETaE®QuISG24222, biological station:
10EM167).

Table2. Aquatic life and recreation assessments on stream reachiebn CreelSubwatershed.

07010206525,Diamond Creek
ECWMC |Headwaters (French Lk @227-00) 5.9 2B 10UM008
to Unnamed Ik

07010206760,Rush Creek, South
ECWMC |Fork,Unnamed ditch to County 0.5 2B 10UMO014 |Upstream of CR 10, 1.5 mi. N W of Corcorg
Ditch 16

07010206732, Rush Creek, South
ECWMC |Fork Unnamed |k (2043900) to 4.2 2B 10UMO11 |Upstream of 101st Ave N, in Maple Grove
Rush Cr

Downstream of 129th Ave N, 1.5 mi. W of
Dayton

07010206528 Rush Creek, 16.9 B 99UMO81 Adjacent to Fenbrook Ln, in EIm Creek Pal

ECWMC Headwaters to EIm Cr Reserve Group Camp, Maple Grove.

07010206508, EIm Creek,
ECWM |Headwaters (Lk Medina 27146 21.1 2B 10EM167
00) to Mississippi R
ECWMC = EIm Creek Watershed Management Commission
Abbreviations for Indicator Evaluations: --=No DataNA= Not Assessedk-= Insufficient InformationMTS= Meets criteriaEXP= Exceeds criteria, potential impairment;

EXS= Exceeds criteria, potential severe impairmdeX= Exceeds criteria (Bacteria).
Abbreviations for Use Support Determinatio$A = Not Assessed-= Insufficient InformationNS= NorSupport,FS= Full Support
Key for Cell Shadind | = existing impairment, listed prior to 2012 assessmé't = new impairmentidentified during 2012 assessmerl"| = full support of designated use.

0.5 mi. upstream of Elf@reek Rd, 2 mi. NW

EXS| MTS| EXS MTS|MTS IF| EX NS NS
of Osseo
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Table3. Nonrassessed biological stations on channelized AUIBBN Creel@ibwatershed

AUID Reach
Local Reach Namge length Use Biological
Jurisdiction | Reach Description (miles) Class | Station ID Location of Biological Station Fish IBI Invert IBI
07010206761, County Ditch 16, .
ECWNMC Unnamed ditch to S Fk Rush Cr 2.9 2B 10UM013 | Upstream of CR 10, 1 mi. N W of Corcoran Poor Poor
ECWMC too7g|1rgzgr652a Rush Creeltjeadwaters 16.9 2B 07UM097 Upstream of CR 117, 4 mi. E of Hanover Poor Poor (2)
10UM034 Upstream of Sioux Dr, in Hamel
ECWMC 81? ,%/Ioezd?iOZ%ElTGgS‘teg",\'ﬁei';‘gi"s";terisR 21.1 2B 10UMO035 | Upstream of Elm Rd, in Maple Grove Poor (4) Fair (3)
pp 10UMO009 Downstream of Territorial Rd, 1 mi. NW of Oss

ECWMC = El@reek Water Management Commission

SeeAppendix 5.%or clarification on the good/fair/poor thresholds afppendix5.2 and Appendix5.3for IBI results

Parentheses behind ratings indicate the quantity of site visits when >1, which may or may not occur in the same year.

Table4. Minnesota Stream Habitat Assessment (MSHA) EIm CRbkvatershed

I._ogal_ Land Use | Riparian | Substrate | Fish Cover| Channel Morph.| MSHA Score

Jurisdiction # Visits Biological Station ID, Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
ECWMC 1 10UMO013 County Ditch 16 0 7.5 8 6 9 30.5 Poor
ECWMC 1 10UMO008 Diamond Creek 5 13 10.8 15 20 63.8 Fair
ECWMC 1 10UM014 Rush Creek, South Fork 0 10 7 13 8 38 Poor
ECWMC 1 10UM011 Rush Creek, South Fork 0 10 10.8 16 26 62.8 Fair
ECWMC 1 07UM097 Rush Creek 2 13 9 14 17 55 Fair
ECWMC 1 99UMO081 Rush Creek 35 115 13.4 13 24 65.4 Fair
ECWMC 1 10UM034 EIm Creek 2 8 15.9 17 28 70.9 Good
ECWMC 2 10UMO035 Elm Creek 25 8 10.4 115 16.5 48.9 Fair
ECWMC 1 10UMO009 Elm Creek 3.5 10 10 15 20 58.5 Fair
ECWMC 1 10EM167 Elm Creek 4.3 12 16.5 12 17 61.8 Fair

Average Habitat Resudt EIm CreelSubwatershed 2.3 10.3 11.2 13.3 18.6 55.5 Fair

ECWMC = Elm Creek Water Management Commission

Qualitative habitat ratings
=Good: MSHA score above the median of the ledisturbed sites (MSHA>66)

= Fair: MSHA score between the median of tleastdisturbed sites and the median of the medisturbed sites (45 < MSHA < 66)

[T = Poor: MSHA score below the median of the mati$turbed sites (MSHA<45)
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Table5. Channel Condition and Stability Assessment (CCHn Creel@ubwatershed

Local Upper Banks | Lower Banks| Substrate | Channel Evolution, CCSS$core CCsl
Jurisdiction | # Visits | Biological Station ID | Stream Name (4-43) (5-46) (3-37) (1-112) (13-137) Rating
ECWNMC 1 10UMO013 County Ditch 16 14 13 13 5 45 Fairly stable
ECWMC 1 10UMO008 Diamond Creek 6 18 26 3 43 Fairly stable
ECWMC 1 10UM014 Rush Creek, South Fork 8 13 13 5 39 Fairly stable
ECWMC 1 10UM011 Rush Creek, South Fork 18 32 27 3 80 Moderately unstable
ECWMC 1 07UM097 Rush Creek 4 9 6 2 21 Sable
ECWMC 1 99UMO081 Rush Creek 24 5 8 3 40 Fairly stable
ECWMC 1 10UM034 Elm Creek 17 7 13 3 40 Fairly stable
ECWMC 1 10UMO035 Elm Creek 20 25 14 3 62 Moderately unstable
ECWMC 1 10UMO009 EIlm Creek 6 14 15 4 39 Fairly stable
ECWMC 1 10EM167 Elm Creek 13 18 8 5 44 Fairly stable
Average Stream StabilitiResults EIm CreelSubwatershed 12.9 15.7 14.4 3.4 45.3 Fairly stable

ECWMC = EIm Creek Water Management Commission
Qualitative channel stabilitgcores andatings(Higher scores indicate greater channel instability)

[ = gable CCSI <27

= Rirly stable:27 < CCSI < 4_| = Moderately unstable:45 < CCSI < &

1 = verely unstable:80 < CCSI < 1421 = Etremely unstable:CCSI > 115
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Table6. Outlet water chemistry results EIm CreelSubwatershed

Station location: EIm Creek aEIm Creek Rdl mi. SW of Dayton
STORET/EQUuIS ID: S004222
Station #: 10BM167
Local Jurisdiction: Elm Creek Watershed Management Commission
wQ # of WQ
Parameter Units # of Samples Minimum Maximum Mean Median Standardl Exceedances
Ammonianitrogen mg/L 20 <05 0.5 0.5 0.5
BOD mg/L 20 <2 25 2.045 2
Chloride mg/L 22 36 98 65.7 66 230 0
Chlorophylta, Corrected ug/L 2 5 5 5 5
Dissolved Oxygen mg/L 37 2.3 125 6.4 5.88 5
Escherichia colf® MPN/100ml 30 16 579 77 68 1260
NO2NO3 mg/L 9 <0.1 0.1 0.1 0.1
Kjeldahl nitrogen mg/L -- -- - - --
Orthophosphate ug/L 22 59 639 211 198
pH SuU 20 7.27 7.91 7.6 7.6 6.59 0
Phosphorus ug/L 22 84 839 315 299
SpecificConductance uS/cm 37 437 651 530 526
Temperature, water deg°C 37 5.49 25.96 18.4 19.5
Total suspended solids mg/L 20 <2 17 6.7 5.6
Total volatile solids mg/L 19 <4 8 4.5 4
Transparency tube 60cm -- -- - - -- >20 -

1 Geometric mean of all samples is providedEorcolor fecal coliform.

2 # WQ exceedances represents exceedances of individual maximum standg&ra:éd1260cfu/100 ml).

**Data found in the table above was compiled using the results from data collected at the outlet monitoring statichénElm Creelsubwatershed a componentof the IWM work
conducted between May and September in 20and 201L. This specific data does notflect all data that was used to assess the AUID.
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Table7. Lakemorphometric and assessment data for the EIm Creglbwatershed(07010206820).

Aquatic
Lake Max | Mean Mean | Mean | Mean | Recreation | Aquatic Aquatic
Local Trophic | Area % Depth | Depth TP Chla | Secchi Use Life Use | Consumption
Jurisdictiom | Lake ID Lake Name Statu¢ | (ha) | Littoral | (m) (m) | Trend | (ug/L) | (ug/L) | (m) Supporf | Supporf | Use Support
ECWMC 27-0061-00 Champlin Mill Pond H 15 100 3.2 1.0 IF 306 9.8 1.8 IF NA NA
ECWMC 27-0066:00 Lemans -- 40 - -- - - -- - - -- - --
ECWMC 27-0112:00 Mud -- 65 -- - 1.0 IF - - - - - -
ECWMC 27-011601 Rice (Main) H 124 100 3.4 1.7 D 336 95.8 0.9 NS NA NA
ECWMC 27-011602 Rice (West Bay) H 13 100 3.4 0.5 IF 221 245 1.4 NS IF NA
ECWMC 27-0117-00 Weaver E 64 17.4 6.3 36 16.8 2.8 FS IF NS
ECWMC 27-011800 Fish E 119 45 18.6 6.2 48 27.6 1.3 NS NA NS
ECWMC 27-012002 Cook (South Portion) - 6 - 6.1 2.1 IF -- - - -- - --
ECWMC 27-0121-00 Edward -- 11 - -- - - - - - - - -
ECWMC 27-012200 Goose -- 34 - -- 1.0 IF -- - - -- - FS
ECWMC 27-012500 Diamond 184 100 2.4 1.7 I 187 73.2 0.7 NS IF NA
ECWMC 27-0127:00 French 148 -- -- 0.9 I 262 1475 0.4 NS IF NA
ECWMC 27-012800 Hayden - 162 - -- - - -- - - -- - --
ECWMC 27-012900 DuBay -- 7 -- -- 0.6 IF -- -- -- -- - -
ECWMC 27-013000 Powers -- 65 -- -- -- -- -- -- -- - -- FS
ECWMC 27-016500 Jubert -- 101 76 125 -- IF -- - - - - -
ECWMC 27-017500 Henry H 29 100 15 1.0 IF 171 39.5 0.8 NS NA -

1. ECWMC = EIm Creek Water Management Commission

ouswDd

Key for Cell Shading¢

= new impairment;

H = hypereutrophic, E = eutrophic, M = mesotrophic, O = oligotrpphit assigned
IF = Insufficient information, N = no trend, | = improving trend, D = declining, tremat determined
NS = nosupporting, FS = supporting, IF = insufficient information to determine support, NA = not assessed (too small oflike}larmtb data
NS = not supporting, IF = insufficient information to determine supponteeting chloride standardNA = not assessd, -- no data
NS = not supportind;S = supportindyA = not assessed no data
= existing impairment, listeduring2012 reporting cycle;

= full support of designated use.
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Streamassessmentesults

Chemistrydatawere available from Rush Cre&quth Forlof Rush Creek, Diamond Creek and Elm Creek. Bacteria data is highly variable on all AUIDs
with datg values ranged from single digit counts to greater than the reporting lin#4@0D individuals per 100 ml. On many of the AUIDs both the
geometric mean and individual standards were exceeded, wigfairments assigned on all foareeks. Dissolved oxygé&velssometimes in

concentrations less than 1 mg/L were found throughout tretevshed and impairments were assigned on Rush, Diamond and EIm Creeks. In the case
of the South Forlof Rush Creek values for dissolved oxygen were low, but likely wetiloénced due to the station locatioand a formal listing was

not made.

Of thefive AUIBs assessed for aquatic lifall are notsupporting fish and inveebrates. EIm Creek (0702D6-508)is a low gradient strearm the
northwest metrothat was determined to be impaired for aquatic lifsein 2004 based on low dissolved oxygen levislogical monitoring data from
2010 confirm this impairment with low fish and macroinvertebrate IBI scores at several sampling stti®nsacroinvertebrate data was assessed
using an IBI developed spedidiiy forlow gradient streami the central hardwood forests ecoregidrow gradienstreams typicallyack rock habitat
with adequate flow to sample in contrast to higher gradient streams where rock substrate with flow supports a wider naragecifivetebrate clinger
taxa.Hence, the lower IBI scorésund on EIm Creestre more likelyindicative of a biological stresather thandifferences irthe macroinvertebrate
community related tchabitat availability Site LOUMOQ09 had an extremely low dissolvexlygen reading (0.78 mg/l) durifigh samplingndicating that
dissolvedoxygen isa potential stessor. Many dead fish wesdsoobservedduringthe 2010visit. EIm Creek flows through or drains (naturally or via
channelization) a large number of wetlanthroughout its watershedyotentially contributing to its low diss@kd oxygen condition. ldan development
in this watershed is algootentiallyimpacting aquatic life in EIm Creek as evidenced by the chloride impairment, high nutrient concentrations in the
creek as well as several lakes in the watershed, and high suspended solid conmes@athe outlet of Rice Lake.

Rush Creek (070102€28)is a tributary to EIm Creek that also has impaired aquatic life. This stream was first included on the 2002 Impaired Waters
List based on an assessment of filslh communitywhichwas dominated by central mudminnows and green sunfish that are tolerdotodissolved
oxygenconditions In 2010, low dissolved oxygen was added as an impairrDeming the 2012ssessmentbiological monitoring data collected in 2010
indicate that this stream is still impairddr aquaticlife (fish)useand, in additionmacroinvertebratebio assessmenvas added aanimpairment.
Macroinvertebrate IBI scores are particularly low &kl 6, threshold47) a a station further up in the watershed (07UM097) which represents a
channelized section of the creek that was histdhicaetland habitat Theimpaired status of the macroinvertebrate community at this site is likely
resulting from a combination of factors in this dredged chantal flow, low dissolved oxygen, anoxic substrates and lack of hard substrahs
communty quality was also ratedqor (24, threshold 40) using 4Bl developed for lovgradient streamsDownstreamat 99UMO081 where the creek
has more stream than wetland characteristics, the macroinvertebrate community appears to be in better condition witrcarelBi43 (threshold
47).Thefish community was rated fausing and IBI developed for headwater streaiabitat quality was rated faiand channel stability fairly stable.
Habitat characteristics include good depth and flow variability with demgs andiffle habitat with gravel substrate®espite the improved habitat at
this site located withirElm Creek P&rReservelow dissolved oxygen concentrations stemmirgyt sources upstream are potentialippacting the
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macroinvertebrate and fish communitié®re as wellThe fish community at 99UMO081 was dominated by-tissdved oxygen tolerant mudminnows
but still had a good diversity dish speciesalthough many species were represented by only a few individuals

Two other strams within the EIm Creekibwatershedhave impaired aquatic life according to assessments of both fish and macroinvertebrate
communitydata. The South Fork Rush Cre@R(10206732 &07010206760) and Diamond Cree®{010206525) both have macroinvertebrate
communities dominated by pollution tolerant organisms, suggesting that nutrients and low dissolved oxygen are key stresg@ts fife in these
streams as welFew fish were collectefless thantwenty-five individuals)on both stations on the South Fork Rush Creek (10UM011 & 10UMO014)
Individuals present were tolerant or moderately tolerant of loligsolved oxygen conditions. Otime measurements of dissolved oxygen taken
midmorning and afternoon (3.5 mgAnd5.6 mg/L) suggest that dissolved oxygen is a potential strelsaddition, habitat quality s rated fair to

poor, with moderate to severe bank instability, moderateannel instability, and silt present in pools and runs. This may indicate a potential hydrologic
stress as well-ew fish were also collected on Diamond Creek (10UMO008) and were mostly tolerant indibigsdéved oxygen was low (3.8 mg/L) and
phosphous was high (1.38 mg/L) indicating a potential biological stress due to excess nutniexttdition, labitat quality at this station was rated fair

with silt moderately enbedding gravel in run habitat which may also be limiting the biological community.

Lakeassessmentesults

Four lakes have been assessed for fish aquatic consumption. Of tiwvoseere determined to be non support (Weaver, Fish) while two were assessed
as supporting (Goose, PowerSgven of thel6 lakes in the EIm Creekbwatershedwere assessed faaquatic recreation use suppoiVeaver Lake is
meeting the eutrophication standard and fully supporting recreation &ee (West Bayp7-011602) was determined to be impaired for aquatic
recreationuse In total, siXxakes are considerkto be impaired for recreation use due to excess phosph@rable?). Although impaired, Diamond and
French lakes are exhibiting an improvingnd in Secchi transparency. In contraRice and Fish lakes are experiencing a declining trend in Secchi
transparency.

Water quality plans, jpojects, and TMDLs

A watershed restoration and protection strate@/RAPS} currently undedevelopmentby local partnerdor MPCATo view approved and underway
TMDL projects for impaired waters in this watershed Vittip://www.pca.state.mn.us/gzghalland
http://www.pca.state.mn.us/index.php/water/watetypesand-programs/minnesotasmpairedwatersandtmdls/tmdl-projects/uppermississippi
river-basintmdl/upper-mississippriver-basintmdls.html. The local watershed management plan can be viewddtat//elImcreekwatershed.org
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Stations Dissolved Oxygen - DO PCBW - Polychlorinated Biphenyls in Water Column
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0 05 1 2 3 4 TM - Temperature * For maps of supporting waters, see the

individual use class maps in this document.

Figurel6. Currently listed impaired waters by parameter adand use characteristicéinset)in the EIm CreelSubwatershed
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OsseoSubwatershed HUC7010206830

TheOssedSubwatershediesjust south ofthe Mississippi (DirectChamplin (HUC 07010206810)it andincludes the cities o€oon Rapids Anoka
County and Osseaandthe east side of Champlin HennepinCounty.The Mississippi River runs thugh the center of thesubwvatershedand divides the
two counties.Land area draining to the Mississippi Rive35sni’. Land use is largely developdd¥) with some agriculteal land (799, while the
remainder is forest, wetlands and open watéd%). The Mississippi River is the largest waterbody, while only asfea ponds and unnamed lakes dot
the watershed A prominent parkisthe Coon Rapids Dam Regional PRrkewatershed management organizatioosverthe subwvatershed: West
MississippiCoonCreek, EIm Creekower Rum River and Shingle Créiere are only a few small streamsS(ri) that flow diredly into the

Mississippi Rivethence, no intensive water chemistsyation was established

Table8. Aquatic life andrecreation assessments on stream reaché3sseoSubwatershed

07010206594, unnamed ditch,
Headwaters to Mississippi R

Downstream ofCR 1East River Rd

00UMO62 in Coon Rapids

Abbreviations for Indicator Evaluations-= No DataNA = Not Assessedl-= Insufficient InformationMTS= Meets criteriaEXP= Exceeds criteria, potential impairment;
EXS= Exceeds criteria, potential severe impairmdtX= Exceeds criteria (Bacteria).
Abbreviations for Use Support Determinatio’l$A= Not Assessedl-= Insufficient InformationNS= NorSupport,FS= Full Support
Key for Cell Shadind_| = existing impairment, listed prior to 2012 assessmée’t = new impairmentidentified during 2012 assessmerl| = full support of designated use.

Table9. Minnesota Stream Habitat Assessment (MSHA&)sseoubwatershed

Local Land Use | Riparian | Substrate | Fish Cover| Channel Morph.| MSHA Score MSHA Ratin
Jurisdiction | # Visits Biological Station ID, ReachName (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) 9
CCwWD 1 00UMO062 Unnamed ditch 0.5 12.5 18.1 9 19 59.1 Fair
Average HabitaResults OssedcSubwatershed 0.5 125 18.1 9 19 59.1 Fair
CCWD = Coon Creek Watershed District
Qualitative habitat ratings
[[1=Good: MSHA score above the median of the ledisturbed sites (MSHA>66)
["]= Fair: MSHA score between the median of the leditturbed sites and the median of teostdisturbed sites (45 < MSHA < 66)
[ =Poor: MSHA score below the median of the matisturbed sites (MSHA<45)
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Table10. Channel Condition and Stability Assessnt (CCSI)OsseoSubwatershed

Local Biological Upper Banks | Lower Banks| Substrate | Channel Evolution| CCS$core | CCSI
Jurisdiction #Visits | Station ID Stream Name (4-43) (5-46) (3-37) (2-112) (13-137) Rating
CCWD 0 00UM062 Unnamed ditch - - - -

Average Stream StabilitiResits: OssedSubwatershed -- - - - - -

CCWD = Coon Creek Watersisirict
Qualitative channel stability scores and ratings (Higher scores indicate greater channel instability)

[T = Stable CCSI < 271 = Fairly stable27 < CCSI < 4 | = Moderately unstable45 < CCSI80
-- No data. This station was sampled prior to CCSI data collection.

= Severely unstable80 < CCSI < 11 = Extremely unstablecCSI > 115

Table1l Lakemorphometric and assessment data for the OssBabwatershed(07010206830).

Aguatic
Max | Mean Mean | Mean | Mean | Recreation | Aquatic Aquatic
Local Lake Trophic | Lake Area % Depth | Depth TP Chla | Secchi Use Life Use | Consumption
Jurisdictiort Lake ID Name Statug (ha) Litoral | (m) (m) | Trend | (ug/L) | (ug/L) | (m) Supporf | Supporf | UseSupporf
CCWD 02-065400 Unnamed M 1 110 | 37 N 16 2.4 25 FS NA NA
(Cenaiko)

1. CGND =Coon Creek Watershed District

2. H = hypereutrophic, E = eutrophic, M = mesotrophic, O = oligotrophic

3. IF = Insufficient information, N = no trend, | = improving trend, D = declining trend

4. NS = not supporting, FS = supporting, IF = insufficient infasmadi determine support, NA = not assessed (too small or wetlie)l

5. NS = not supporting, IF = insufficient information to determine supponieeting chloride standardNA = not assessed

6. NS = not supporting, FS = supportiNg, = not assessed

{ dzZY Y I NE

Streamassessmentesults

Assessmentata were available from anriamed ditch(AUID07010206594)that drains from just northeast of Pleasure Creek Pond to the southwest
directly to the Mississippi River near tharivlesota Highway 610 overpa&acteriaexceeded the standard on this reach and it is considered to be
impaired for aquatic recreation us@ne biological statioO0UMO061)was previously assessed2006anddetermined to be impaired for aquatic life
usefor aquaticmacroinvertebrats. In 2011 due to a recent update tthe I1B| the aquatic macroinvertebrateommunitywas rescored using the new
criteria and the existing impairment was confirmed. Fish weaiéected butnot assessed in 2006 due ttwe station beingcloseto alarge body of water
(Mississipi River) and the potential fdargeriver species to uncharacteristically influence theniBtricsdevelopedfor headwater streams.
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Lakeassessmentesults

Unnamed (Cenaiko) Lake, in the Coon Rapids Dam Regional Park, is theesnlthi®ssedSubwatershedThe lake is meeting recreation uses and is
not exhibiting a trend in Secchi transparenitys a designated trout lake; it is sked annually with brown troutAs a designated trout lake, it is subject
to a more restrctive eutrophicgéion standard.This resource has very high water quality and should be considered for protection efforts.

Water quality plans, jpojects, and TMDLs

Part of thiswatershed was formerly under the jurisdiction of the Six Cities Water Management Organizatian\aris locally regulated by tHeoon
Creek Watershed Districh watershed restoration and protection strate@RAPSS¥ currently undedevelopment by local partners for MPCIFo view
approved and underway TMDL projects for impaired waters in this watershedtsitwww.pca.state.mn.us/index.php/water/watetypesand-
programs/minnesotasmpairedwatersand-tmdls/tmdl-projects/uppermississippriver-basintmdl/upper-mississippriver-basintmdis.html. A
comprehensive fan is available describing local effortsratw.cooncreekwd.org
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Local Jurisdiction

[ | Lower Rum River WMO
] Elm Creek wmMC

[ | West MississippivMO
[ | Coon Creek WD

[ ] Shingle Creek WMC

Unnamedditch
07010206594

Osseo Watershed Unit - HUC 07010206830

Mississippi-TC | ——= Impaired Streams i
Wat pl"? d ~— (Color change indicates Impairment Labels Land Cover
atersne = individual AUID extent) Ammonia - A HgW - Mercury in Water Column @D Open Water (3.5%)
Impaired Lakes Acetochlor - ACE LCWA - Lack of Cold Water Assemblage
pa Biological, Fish - F-IBI NO3 - Nitrates @D Developed (70.9%)
. Biological, Inver -M-IBI i - i (lakes only) - Barren/Mining (1%
’ Impaired Wetlands Biological, Plants - B_P P - Phosphorous 9,(1%)
Biological Chloride - CI PBT - Persistent Bioaccumulative Toxics @D Forestishrub (6.7%)
©  Monitoring Dioxin (including 2,3,7,8-TCDD) - Dioxin PCBF - Polychlor@naled B@phenyls @n Fish O Rangeland (3.6%)
Stations N Dissolved Oxygen - DO PCBW - Polychlorinated Biphenyls in Water Column
Fecal Coliform - FC PFOS - Perfluorooctane Sulfonate D Cropland (106%)
- Escherichia coli - E.coli pH-pH D Wetland (3.7%)
Mercury in Fish - HgF T - Turbidity
0 03 06 1.2 1.8 2.4 ‘\’} TM - Temperature * For maps of supporting waters, see the
—— IMiles s individual use class maps in this document.

Figurel?. Currently listed impaired waters, local watershed organizations and land use characteristics (inset) in the Ssbeatershed
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Sand CreelSubwatershed HUC7010206840

At 23mi%, the Sand CreeRubwatersheds one of the smallesubwvatersheds drining to the Mississippi RiveFhissubwatershed includethe rapidly
developingcity of Blainein Anoka CountyA majority of thesubwatershed is considered developed lait®¥9) whilesmall portions aregricultural
(18%) or forest and wethnd @9%(NLCD 20060nly 1.860f watershed land is open water; there are no lakes in this watedsdred onlya few small
streams and ponsl Sand Creek is in the jurisdiction of the Coon Creek Watershed District (CCWD). Due to its seélirsi2etiere is no intensive
water chemistry station for thisubwatershed

Table12. Aquatic life and recreation assessments on stream reach®and CreelSubwatershed

cowp [T | o5 | | . < s - e
cowp (el | 0y | | L. - s e
cowp [T | m - < s |
cow [Tt | 1y | L. e e - e
co [, | | - - < s
CCWD ?07?:%)%?10(6:?58 Sand Creeljnnamed ¢}, , 2B | 00UMO65 |Upstream of Olive St, in Coon Rapi EXS* EXS IF | MTSMTSMTS - | - | - IF* NA
CCWD ﬂiﬁcﬁﬁi?iﬁi?gsﬂﬁlﬂ’ 40 | 2B | 00UMO6L lL:’r‘i’dsltgam of Riverview Terrace Rd, | | £ |\yrg = |MTq - | - l NA -

Abbreviations for Indicator Evaluations:- = No DataNA = Not Assessedl-= Insufficient InformationMTS= Meets criteriaEXP= Exceeds criteria, potential impairment;
EXS= Exceeds criteria, potential severe impairmdeX= Exceeds criteria (Bacia).
Abbreviations for Use Support Determinatio’$A = Not Assessedl-= Insufficient InformationNS= NorSupport,FS= Full Support
Key for Cell Shadin{ | = existing impairment, listed prior to 2012 assessmé ' = new impairmentidentified during 2012 assessmerl_| = full support of designated use.
*Aquatic Life assessment and/or impairments have been deferred until the adoption of Tiered Aquatic Life Uses due toliba@ptBdominantly (>3@) channelized or having bi@aal data limited to a
station occurring on a channelized portion of the stream.
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Tablel13. Nonassessed biological stations on channelized reach®and CreelSubwatershed

AUID Reach . .
Local Reach Name length Use | Biological
Jurisdiction | Reach Description (miles) | Class| Station ID Location of Biological Station Fish 1BI Invert IBI
CCWD 07010206558, Sand Creek, 2.2 2B 00UMO65 | Upstream of Olive St, in Coon Rapids Fair Fair
UnnamedCrto Coon Cr
SeeAppendix 5.%or clarification on the good/fair/poor thresholds atppendix 5.2and Appendix 5.3or IBlresults.
Table14. Channel Condition and Stability Assessment (CCSdnd CreelBubwatershed
|.-0(?a|. Land Use | Riparian | Substrate | Fish Cover| Channel Morph.| MSHA Score
Jurisdiction # Visits Biological Station ID, Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
CCWD 3 00UMO065 Sand Creek 2 8.3 15.2 9.3 16.0 50.9 Fair
CCWD 1 00UMO061 County Ditch 17 15 12 18.7 12 18 62.2 Fair
Average HabitaResults SandCreekSubwatershed 1.8 10.2 17 10.7 17 56.6 Fair
CCWD = Coon Creek Watershed District
Qualitative habitat ratings
=Good: MSHA score above the median of the ledisturbed sites (MSHA>66)
= Fair: MSHA score between the median of the lediturbed sites and the median of the medisturbed sites (45 < MSHA < 66)
[ = Poor: MSHA scar below the median of the mostisturbed sites (MSHA<45)
Tablel5. Channel Condition and Stabilikssessmen{CCSl)Sand CreelSubwatershed
Local Biological Upper Banks| LowerBanks | Substrate | Channel Evolution| Upper Banks | CCSI Score
Jurisdiction | #Visits | Station ID Stream Name (4-43) (5-46) (3-37) (1-11) (4-43 (13-137) CCSI Rating
CCWD 0 00UMO065 Sand Creek -- -- -- -- -- -- --
CCWD 0 00UMO061 County Ditch 17 -- -- -- -- -- -- --

Average Stream StabilitResults: SandCreekSubwatershed

CCWD = Coon Creek Watershed District
Qualitative channel stability scores and ratings (Higher scores indicate greater channel instability)

[ = stable CcCSI < 27

= Fairly stable27 < CCSl < 45

= Moderately unstable45 < CCSI < 80
-- CCSl data not available. Station sampled prior to CCSI assessment being implemented as part of biological monitooing prot

= Severely unstable80 < CCSI < 115 = Extremely unstableCCSI > 115
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Streamassessmentesults

Assessmentlatawere available wm Sand Creekhich drains to the west to Coon Creekd County Ditch 17 whidfrains directly to the Mississippi
River.On County Ditch 17, a recreation use impairment for excess bacteribowad Existingnacranvertebrate impairments were confirmedr Sand
Creek and County Ditch 13and Creek was listed in 2006 for an impaired aquatic macroinvertebrate communitylatsirapllected at station
00UMO65 in 2000. During the 2088sessmenthe M-IBI from 2000 was rescored using the new statewide IBI and found to be just below the
impairmentthreshold(M-IBI 34.4, threshold 35.9Additicnal data collected at this station 2010 was well below the threshold (17) indicating a
deteriorating biological conditiofM-IBI 17.2) This samestation (00UMO06%0on Sand Creekas sampledor fishin 200Q 2004, and2010 and ABI
scoresalsoindicate deteriorating condition@~IBI 2, 30, 0, respectivelyHowever, the fish impairment identified will lweferreduntil Tiered Aquatic
Life Wses are promulgateddabitat quality was rated fair, witthannel instability a potential stress@ite imagesnd habitat ratingsuggest thathe
stream is ovewidened andacks depth variability-or County Ditch 17, a macroinvertebrate impairment was listed in 2006 using data frorm2000;
new data was collected in 20HD station 00UMO065This data was rescored with the new statewidd B4 and found to bebelow threshold (24.6,
threshold 35.9), confirming the existing impairmeHabitat quality was rated fair, with channel stability indicated as a potential stressor. Site images
(see Images 1 & 2 belowlso indicate an overwidened chanmeth excessivdvank erosion.

Imagel: Station 00UMO65 on Sand Creek. Stream appears overwidened ar Image2: Station 00UMO061 on County Ditch 17. Cut banks and point bars indic
has a loss of depth variability due to excess sedimentation. anunstable stream channel.
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Water quality plans,projects, and TMDLs

TheSandCreek watersheds primarily under the jurisdiction of the Coon Creek Watershed DigtiieWD (http://www.cooncreekwd.org; a small
portion on the southwest side of the Mississippi River is under the jurisdiction of the West Mississippi Watershed Man&genmaission
(www.shinglecreek.olgAWRAPS currently undehttp://www.pca.state.mn.us/index.php/water/wateitypesand-programs/nminnesotasimpaired
watersandtmdls/tmdl-projects/uppermississippriver-basintmdl/upper-mississippriver-basintmdis.html. Both organizations have management
plans available on their webpages for further information regarding local efforts
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Mississippi River

Figurel8. Currently listed impaired waters by parameter and land use characterisfiicset)in the Sand Creebubwatershed
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