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Executive summary

The Rum River Watershed covers 1584 square miles (mi?) of the Upper Mississippi River Basin in central
Minnesotastretching from Mille Lacs Lake in the north to the confluence with the MississippiRiverin
the city of Anoka. The Rum River flows out of Mille Lacs Lake which drains southwest Aitkin, southeast
Crow Wing, and northwest Mille Lacs counties. As the Rum River flows south, mainly within Mille Lacs
and Isanti counties, its watershed also includes eastern Morrison, northeast Benton, and eastern
Sherburne counties on the western border of the watershed and southwestern Kanabecand
northwestern Chisago onits eastern borders and northwestern Anoka county at the mouth of the Rum
River. The upper third of the RumRiver Watershed isdominated by hardwood forestand wetland
complexes. The middle third still has wetland complexes and hardwood forest, but cropland and
rangeland make up the majority of the land use. Fenced cattle pastures and forage crops such as alfalfa
and hay are more abundant than row crops like soybeans and corn. The lower third of the RumRiver
Watershed is the mostdensely populated area of the Rum River Watershed with urbanization occurring
on itbanks. The riveralso flows through downtown Anoka before cascading overadamand into the
Mississippi River. The RumRiver’s largest tributary, the West Branch RumRiver, flows into the Rum
Riverfrom the westside of the watershed in the city of Princeton. The RumRiverwasadded to
Minnesota’s Wild and ScenicRiverProgramin 1978. The designated stretch extends along Mille Lacs,
Sherburne, Isanti, Kanabec, and Anokacounties.

Many streamsin the RumRiver Watershed sitwithinabroad, shallow valley that was formed during the
late Wisconsinan glaciation by fast-flowing, meltwater streams that ran beneath the glaciers (Wright
1990). These “tunnel valleys” are now primarily occupied by lakes, wetlands, and low gradient streams.
Due to theirwetland characteristics and extremely low gradient, low dissolved oxygen can be a natural
conditioninthis area. These characteristics create difficulties in determining if fish and invertebrates are
beingimpacted by human-caused low dissolved oxygen or if they are impacted by a naturally occurring
condition. Thisis one of the primary reasons the MPCA watershed assessment teams employ amultiple-
lines-of-evidence approach when assessing aquatic life use support.

Fifty-eight of the 177 stream reaches were assessed. Of the assessed streams, 19 streams are
consideredto be fully supportingaquaticlife uses and 10 streams are fully supporting aquatic recreation
uses. 6 reacheswere notassessed due to their classification as limited resource waters. Throughout the
watersheds, 16 stream reaches do not supportaquaticlife usesand 5 do notsupportaquatic recreation
uses. All of the remaining stream reaches either had insufficient or no data to assess.

Of the 212, lakesin the watershed thatare greater than ten acres, 41 had sufficientinformation to
assess. Aquaticlife uses are supported on 12 lakes; only 2 do not supportaquaticlife uses (Francis Lake:
30-0080-00 and Green Lake: 30-0136-00). For aquaticrecreation, 26 out of 40 lakes meet the standard.
Skogman Lake (30-0022-00), Fannie Lake (30-0043-00), and Green Lake (30-0136-00) were listed for
aquaticrecreationimpairmentin 2008 and the current data supports those listings. Rogers Lake
(02-0104-00) and Francis Lake (30-0080-00) were also listed foraquaticrecreationimpairmentin 2006
and 2002; the currentdata also supports those impairments. There was insufficient information to
determine if aquaticlife and aquaticrecreation uses are beingmeton 23 lakes.

Fourteen water chemistry stations were sampled from May through Septemberin 2013, and againJune
through August of 2014, to provide sufficient water chemistry datato assess all components of the
aquaticlife and recreation use standards. Water chemistry stations were placed at the outlet of each
major tributary to the Rum River that are >40 square milesinarea. Of the 15 streamreaches sampled
for bacteria, 10 supportaquatic recreationwhile 5do not. All 5 thatdo not supportaquaticrecreation
are inthe lower 2/3 of the watershed.
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Minnesota Department of Natural Resources (MNDNR) has documented numerous wild rice populations
inthe watershed. They are located in the general vicinity of Mille Lacs Lake and scattered throughout
the southern third of the watershed. Wild rice beds are plants that do not grow well in polluted systems.

Chemical contaminants were examined infish tissues from 11 lakes within this watershed. All but 2 of
the sampled lakes exhibited high levels of mercury and are listed as impaired for aquaticconsumption.
In addition to these lakes, the mainstem of the Rum Riverisimpaired foraquatic consumption due to
high levels of mercury found infishsampledintheriver.

There are currently 18 MPCA groundwater monitoring wells (17 monitoring, 1 domestic) within the Rum
River Watershed. Of the 18 wells, 15are located in residential areas with subsurface sewage treatment
systems (SSTS) (also referred as septicsystems), two are located in undeveloped areas, and one is within
a sewered residential area. The three most commonly occurring contaminants of emerging concern
detectedinthese wellswhen sampled from 2010 to 2014 include sulfadimethoxine (10.3%), isophorone
(8.4%), and 2-methylanaphthalene (7.5%).

While the Rum River Watershed isin decent shape compared to otherwatershedsin the southern half
of Minnesota, additional efforts are necessary to improve the water quality in areas affected by human
disturbance. Improvementsin water quality should target nonpoint sources of pollution.
Implementation of best management practices (BMP) should target sensitive features on the landscape
that are known to impact water quality, to insure ahigh return on investment for valuable restoration
dollars. Reductions in sedimentloading could be made by taking efforts to limit erosion and soil loss
fromagricultural sources using buffer strips and limiting cattle access to streamsin the southern part of
the watershed. The abundance of natural wetlands allows for more retention on the landscape and
reduce the impacts of high flows on stream bank erosion and instream sediment loading along with
filtering excess nutrients within the watershed. Great care should be taken to protect and evenreplace
these natural filters. Areas in the southern two-thirds of the watershed have ahigher potential for
impaired stream reaches foraquaticlife due to the increased agriculturalland use and development
along the waterways. Stream restoration efforts could include perennial vegetation buffers to stabilize
stream banks and reduce erosion. Plans to reduce bacteriain the southern two-thirds of the watershed
and nitrate levels should include measures to better control livestock waste, fertilizer management, and
fix failing septic systems. Surface water quality improvements will be dependent on local cooperation as
using regulatory authority to reduce nonpointsource pollutionis currently limited.

Introduction

Water isone of Minnesota’s mostabundantand precious resources. The MinnesotaPollution Control
Agency (MPCA) is charged under both federal and state law with the responsibility of protecting the
water quality of Minnesota’s water resources. MPCA’s water management efforts are tied to the 1972
Federal Clean Water Act (CWA) which requires states to adopt water quality standards to protect their
water resources and the designated uses of those waters, such as for drinking water, recreation, fish
consumption and aquaticlife. States are required to provide asummary of the status of their surface
watersand develop alistof water bodies that do not meet established standards. Such waters are
referredtoas “impaired waters” and the state must make appropriate plansto restore these waters,
including the development of Total Maximum Daily Loads (TMDLs). A TMDL is a comprehensive study
determining the assimilative capacity of awaterbody, identifying all pollution sources causing or
contributing toimpairment, and an estimation of the reductions needed to restore awater body so that
it can once again supportits designated use.
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The MPCA currently conducts a variety of surface water monitoring activities that support our overall
mission of helping Minnesotans protect the environment. To successfully preventand address
problems, decision makers need good information regarding the status of the resources, potential and
actual threats, options foraddressing the threats and data on the effectiveness of managementactions.
The MPCA’s monitoring efforts are focused on providing that critical information. Overall, the MPCA is
striving to provide information to assess, and ultimately, to restore or protect the integrity of
Minnesota’s waters.

The passage of Minnesota’s Clean Water Legacy Act (CWLA) in 2006 providedapolicy frameworkand
the initial resources for state and local governments to accelerate efforts to monitor, assess, restore and
protectsurface waters. Thisworkis implemented on an on-going basis with funding fromthe Clean
Water Fund created by the passage of the Clean Water Land, and Legacy Amendment to the state
constitution. Tofacilitate the best use of agency and local resources, the MPCA has developed a
watershed monitoring strategy which uses an effective and efficientintegration of agency and local
water monitoring programs to assess the condition of Minnesota’s surface waters, and to allow for
coordinated developmentand implementation of water quality restoration and improvement projects.

The strategy behind the watershed monitoring approach is to intensively monitor streams and lakes
withinamajor watershed to determine the overall health 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 acoordinated TMDL process at the watershed
scale, rather than the reach-by-reach and parameter-by-parameter approach often historically
employed. The watershed approach will more effectively address multiple impairments resulting from
the cumulative effects of pointand non-point sources of pollution and further the CWA goal of
protecting and restoring the quality of Minnesota’s water resources.

This watershed-wide monitoring approach was implemented in the Rum River Watershed beginningin
the summerof 2013. Thisreport providesasummary of all water quality assessment resultsinthe Rum
River Watershed and incorporates all dataavailable for the assessment process including watershed
monitoring, volunteer monitoring and monitoring conducted by local government units.

The watershed monitoring approach

The watershed approachis a 10-year rotation for monitoringand assessing waters of the state on the
level of Minnesota’s 80 major watersheds. The major benefit of thisapproach is the integration of
monitoring resources to provide amore complete and systematic assessment of water quality ata
geographicscale useful forthe development and implementation of effective TMDLS, project planning,
effectiveness monitoring and protection strategies. The following paragraphs provide details on each of
the four principal monitoring components of the watershed approach. Foradditional information see:
Watershed Approach to Condition Monitoring and Assessment (MPCA 2008)
(http://www.pca.state.mn.us/publications/wqg-s1-27.pdf).
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Pollutant Load Monitoring Network

Watershed Pollutant Load Monitoring Network

The Watershed Pollutant Load Monitoring Network (WPLMN) isalong-term program designed to
measure and compare regional differences and long-term trends in water quality among Minnesota’s
major riversincluding the Red, Rainy, St. Croix, Mississippi, and Minnesota, and the outlets of the major
tributaries (8digit HUC scale) draining to these rivers. Since the program’sinceptionin 2007, the
WPLMN has adopted a multi-agency monitoring design that combines site specificstream flow data
from United States Geological Survey (USGS) and MNDNR flow gaging stations with water quality data
collected by the Metropolitan Council Environmental Services (MCES), local monitoring organizations,
and MinnesotaPollution Control Agency to compute pollutantloads for 200 stream and river monitoring
sitesacross Minnesota. Monitoring sites span three ranges of scale with annual loads calculated for
basin and majorwatershed sites and seasonal loads for subwatershed sites:

Basin— majorriver mainstemsites along the Mississippi, Minnesota, Rainy, Red, Des Moines, and St.
Croixrivers

Major Watershed — tributaries draining to basin rivers with an average drainage areaof 1,350 square
miles (8-digitHUC scale)

Subwatershed — major branches or nodes within major watersheds with average drainage areas of
approximately 300-500 square miles
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Figure 1. WPLMN monitoring sites in the Rum River Watershed.
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The Rum Riverat Anoka, Main St (MNDNR/MPCA IDH21101002) is monitored by the Metropolitan
Council Environmental Services as part of their Stream Monitoring Program (Figure 1). The riveris
sampled in Anokawith flows estimated by the MNDNR using USGS stream gage data from the RumRiver
near St. Francis, Minnesota (USGS ID 05286000) and paired discharge measurements between the two
sites. Two subwatershed sites were established in the watershed during 2015, the RumRiver near
Milaca, CSAH16 (MNDNR/MPCA ID 21021001, EQuISID S002-955), and the Rum River West Branch near
Princeton, CR102. (MNDNR/MPCA 1D 21040002, EQuISID S002-953).

Data will also be used to assist with: Total Maximum Daily Load (TMDL) studies and implementation
plans; watershed modeling efforts; watershed research projects and watershed restoration and
protection strategies.

More information can be found at the WPLMN website.

Intensive watershed monitoring

The intensive watershed monitoring strategy utilizes anested watershed design allowing the sampling
of streams within watersheds fromacoarse to a fine scale (Figure 2). Each watershed scale is defined by
a hydrologicunitcode (HUC). These HUCs define watershed boundaries for water bodies within asimilar
geographicand hydrologicextent. The foundation of this approach is the 80 major watersheds (8-HUC)
within Minnesota. Using this approach many of the smaller headwaters and tributaries to the main stem
riverare sampled inasystematicway so that a more holisticassessment of the watershed can be
conducted and problem areas identified without monitoring every stream reach. Each major watershed
isthe focus of attention for at least one year within the 10-year cycle. River/streamsites are selected
near the outlet of each of three watershed scales, 8-HUC, aggregated 12-HUC and 14-HUC (Figure 2).
Withineach scale, differentwater uses are assessed based on the opportunity for thatuse (i.e., fishing,
swimming, supporting aquaticlife such as fish and insects). The major river watershed is represented by
the 8-HUC scale. The outlet of the major 8-HUC watershed (purpledotin (Figure 3) issampled for
biology (fish and macroinvertebrates), water chemistry and fish contaminants to allow for the
assessment of aquaticlife, aquatic recreation and aquatic consumption use support. The aggregated 12-
HUC isthe next smaller subwatershed scale which generally consists of major tributary streams with
drainage areas ranging from 75 to 150 mi2. Each aggregated 12-HUC outlet(greendotsin (Figure 2) is
sampled for biology and water chemistry for the assessment of aquaticlife and aquaticrecreation use
support. Within each aggregated 12-HUC, smaller watersheds (14 HUCs, typically 10-20 mi?), are
sampled ateach outlet that flows into the majoraggregated 12-HUC tributaries. Each of these minor
subwatershed outletsis sampled for biology to assess aquaticlife use support (red dotsin (Figure 3).
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Figure 2. The intensive watershed monitoring design.

Within the intensive watershed monitoring strategy, lakes are selected to represent the range of
conditions and lake type (size and depth) found within the watershed. Lakes most heavily used for
recreation (all those greaterthan 500 acres and at least 25% of lakes 100-499 acres) are monitored for
water chemistry to determine if recreational uses, such as swimming and wading, are being supported.
Lakes are sampled monthly from May-September for atwo-year period. There is currently no tool that
allows usto determine if lakes are supporting aquaticlife; however, amethod thatincludes monitoring
fishand aquatic plantcommunitiesisin development.

Specificlocations for sites sampled as part of the intensive monitoring effortin the RumRiver
Watershed are shown inFigure 3and are listed in Appendix 2, Appendix 4.2, and Appendix 4.3.
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Citizen and local monitoring

Citizenand local monitoringisanimportant component of the watershed approach. The MPCA and its
local partners jointly select the stream sites and lakes to be included in the intensive watershed
monitoring process. Funding passes from MPCA through Surface Water Assessment Grants (SWAGS) to
local groups such as counties, soil and water conservation districts (SWCDs), watershed districts,
nonprofits and educational institutions to support lake and stream water chemistry monitoring. Local
partners use the same monitoring protocols as the MPCA, and all monitoring datafrom SWAG projects
are combined with the MPCA’s to assess the condition of Minnesota lakes and streams. Preplanning and
coordination of sampling with local citizens and governments helps focus monitoring where it will be
most effective forassessmentand observing long-term trends. This allows citizens/governments the
ability tosee how theirefforts are used to inform water quality decisions and track how management
efforts affect change. Many SWAG grantees invite citizen participation in their monitoring projects and
theircombined participation greatly expand our overall capacity to conduct sampling.

The MPCA also coordinates two programs aimed at encouraging long term citizen surface water
monitoring: The Citizen Lake Monitoring Program (CLMP) and the Citizen Stream Monitoring Program
(CSMP). Like the permanentload monitoring network, having citizen volunteers monitor agiven lake or
stream site monthly and fromyear to year can provide the long-term picture needed to help evaluate
currentstatus and trends. Citizen monitoring is especially effective at helping to track water quality
changes that occur in the years between intensive monitoring years. Figure 4. Monitoring locations of
groups, citizens and the MPCA lake monitoring staff in the Rum River Watershed. provides anillustration
of the locations where citizen monitoring datawere used forassessmentin the Rum River Watershed.
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Assessment methodology

The Clean Water Act requires states to report on the condition of the waters of the state every two
years. Thisbiennial report to Congress contains an updated list of surface waters that are determined to
be supporting or non-supporting of their designated uses as evaluated by the comparison of monitoring
data to criteriaspecified by Minnesota Water Quality Standards (Minn. R. ch. 7050 2008;
https://www.revisor.leg.state.mn.us/rules/?id=7050). The assessmentand listing process involves
dozens of MPCA staff, other state agencies and local partners. The goal of thiseffortis to use the best
data and bestscience available to assess the condition of Minnesota’s water resources. Forathorough
review of the assessment methodologies see: Guidance Manual for Assessing the Quality of Minnesota
Surface Waters for the Determination of Impairment 305(b) Report and 303(d) List (MPCA 2012).
https://www.pca.state.mn.us/sites/default/files/wq-iwl-04.pdf.

Water quality standards

Water quality standards are the fundamental benchmarks by which the quality of surface waters are
measured and used to determine impairment. These standards can be numericor 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 (aquaticlife), swimming (aquatic recreation) or human consumption
(aquaticconsumption). All surface waters in Minnesota, including lakes, rivers, streams and wetlands
are protected foraquaticlife and recreation where these uses are attainable. Numericwater quality
standards represent concentrations of specific pollutants in water that protect a specificdesignated use.
Narrative standards are statements of conditionsin and on the water, such as biological condition, that
protecttheirdesignated uses.

Protection of aquaticlife means the maintenance of a healthy aquaticcommunity, including fish,
invertebrates and plants. The sampling of aquatic organisms for assessment s called biological
monitoring. Biological monitoringis adirect means to assess aquaticlife use support, as the aquatic
community tends to integrate the effects of all pollutants and stressors over time. To effectively use
biological indicators, the MPCA employs the Index of Biotic Integrity (1BI). Thisindex is ascientifically
validated combination of measurements of the biological community (called metrics). An 1Bl is
comprised of multiple metrics that measure different aspects of aquaticcommunities (e.g., dominance
by pollution tolerant species, loss of habitat specialists). Metric scores are summed together and the
resultingindexscore characterizes the biological integrity or “health” of asite. The MPCA has developed
IBI’s for (fish and macroinvertebrates)since these communities can respond differently to various types
of pollution. Because the rivers and streams in Minnesota are physically, chemically, and biologically
diverse IBI's are developed separately for different stream classes to account for this natural variation.
Furtherinterpretation of biological community datais provided by an assessment threshold or
biocriteriaagainst which an IBl score can be compared withinagiven streamclass. Ingeneral, an IBI
score above this thresholdisindicative of aquaticlife use support, while ascore below this threshold is
indicative of non-support. Additionally, chemical parameters are measured and assessed against
numericstandards developed to be protective of aquaticlife, including pH, dissolved oxygen, un-ionized
ammonianitrogen, chlorideand turbidity.

Protectionforaquaticlife usesare divided into three tiers: Exceptional, General, and Modified.
Exceptional Use waters support fish and macroinvertebrate communities that have minimal changesin
structure and function from the natural condition. General Use waters harbor “good” assemblages of
fishand macroinvertebrates that can be characterized as having an overall balanced distribution of the
assemblages and with the ecosystem functions largely maintained through redundant attributes.
Modified Use waters have been extensivelyaltered through legacy physical modifications which limit
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the ability of the biological communities to attain the General Use. Currently the Modified Use isonly
applied to waters with channels that have been directly altered by humans (e.g., maintained for
drainage, riprapped). These tiered uses (Table 1) are determined before assessment based on the
attainment of the applicable biological criteriaand/or an assessment of the habitat. Foradditional
information, see: http://www.pca.state.mn.us/index.php/water/water-permits-and-rules/water-

rulemaking/tiered-aquatic-life-use-talu-framework.html).

Table 1.Proposed Tiered Aquatic Life Use Standards

Proposed Tiered
Aquatic Life Use

Proposed Use

Acronym Class Code

Description

Warmwater
General

WW(g

2Bg

Warmwater Stream protected for aquatic lifeand
recreation, capableof supportingand maintaininga
balanced, integrated, adaptivecommunity of warm or
cool water aquatic organisms thatmeet or exceed the
General Use biologicalcriteria.

Warmwater
Modified

WWm

2Bm

Warmwater Stream protected for aquatic lifeand
recreation, physically altered watercourses (e.g.,
channelized streams) capable of supporting and
maintaining a balanced, integrated, adaptive
community of warm or cool water aquatic organisms
that meet or exceed the Modified Use biological
criteria, butare incapable of meeting the General Use
biological criteriaas determined by a Use Attainability
Analysis

Warmwater
Exceptional

WWe

2Be

Warmwater Stream protected for aquatic lifeand
recreation, capable of supportingand maintainingan
exceptional and balanced, integrated, adaptive
community of warm or cool water aquatic organisms
that meet orexceed the Exceptional Use biological
criteria.

Coldwater
General

CWg

2Ag

Coldwater Stream protected for aquatic lifeand
recreation, capable of supportingand maintaininga
balanced,integrated, adaptive community of cold
water aquatic organisms thatmeet or exceed the
General Use biologicalcriteria.

Coldwater
Exceptional

CWe

2Ae

Coldwater Stream protected for aquatic lifeand
recreation, capable of supportingand maintainingan
exceptional and balanced, integrated, adaptive
community of cold water aquatic organisms that meet
or exceed the Exceptional Use biological criteria.

Protection of aquatic recreation means the maintenance of conditions safe and suitable for swimming
and other forms of water recreation. In streams, aquatic recreation is assessed by measuring the
concentration of E. coli bacteriain the water. To determine if alake supportsaquatic recreational
activitiesits trophicstatusis evaluated, using total phosphorus, secchi depth and chlorophyll-aas
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indicators. Lakes thatare enriched with nutrients and have abundantalgal growth are eutrophicand do
not supportaquaticrecreation.

Protection of consumption means protecting citizens who eat fish from Minnesotawaters orreceive
theirdrinking water fromwaterbodies protected for this beneficial use. The concentrations of mercury
and polychlorinated biphenyls (PCBs) in fish tissue are used to evaluate whether or not fish are safe to
eatinalake or streamand to issue recommendations regarding the frequency that fish froma particular
water body can be safely consumed. For lakes, rivers and streams that are protected as a source of
drinking water the MPCA primarily measures the concentration of nitrate in the water column to assess
thisdesignated use.

A small percentage of stream milesin the state (~1 percent of 92,000 miles) have beenindividually
evaluated and re-classified asaClass 7 Limited Resource Value Water (LRVW). These streams have
previously demonstrated that the existing and potential aquaticcommunity is severely limited and
cannot achieve aquaticlife standards either by: a) natural conditions as exhibited by poorwater quality
characteristics, lack of habitat or lack of water; b) the quality of the resource has beensignificantly
altered by human activity and the effectis essentially irreversible; or ) there are limited recreational
opportunities (such as fishing, swimming, wading or boating) in and on the water resource. While not
being protective of aquaticlife, LRVWs are still protected for industrial, agricultural, navigation and
otheruses. Class 7 waters are also protected foraestheticqualities (e.g., odor), secondary body contact,
and groundwater for use as a potable water supply. To protect these uses, Class 7waters have
standards for bacteria, pH, dissolved oxygen and toxic pollutants.

Assessment units

Assessments of use supportin Minnesotaare made forindividual waterbodies. The waterbody unit used
for river systems, lakesand wetlandsis called the “assessment unit”. A stream or river assessmentunit
usually extends from one significant tributary stream to another or from the headwaters to the first
tributary. A stream “reach” may be furtherdividedinto two or more assessment reacheswhen thereisa
change in use classification (as defined in Minn. R. ch. 7050) or whenthere isa significant morphological
feature, such as a dam or lake, within the reach. Therefore, astreamor riveris often segmented into
multiple assessment units that are variable inlength. The MPCA isusing the 1:24,000 scale high
resolution National Hydrologic Dataset (NHD) to define and index stream, lake and wetland assessment
units. Each riveror streamreach isidentified by aunique waterbodyidentifier (known asits AUID),
comprised of the USGS eight-digit hydrologic unit code (8-HUC) plus athree-character code thatis
unique withineach HUC. Lake and wetland identifiers are assigned by the MNDNR. The Protected
Waters Inventory (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 each basin.

Itisfor these specificstream reaches orlakes 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
exceptiontothisisthe listing of rivers for contaminantsin fish tissue (aquatic consumption). Over the
course of time ittakesfish, particularly game fish, to grow to “catchable” size and accumulate
unacceptable levels of pollutants, there isagood chance they have traveled aconsiderable distance. The
impaired reachis defined by the location of significant barriers to fish movement such as dams
upstream and downstream of the sampled reach and thus oftenincludes several assessment units.
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Determining use attainment

For beneficial uses related to human health, such as drinking water or aquaticrecreation, the
relationshipis well understood and thus the assessment process is arelatively simple comparison of
monitoring datato numericstandards. In contrast, assessing whether awaterbody supports ahealthy
aquaticcommunity is not as straightforward and often requires multiple lines of evidence to make use
attainmentdecisionswith ahigh degree of certainty. Incorporatingamultiplelines of evidence
approach into MPCA’s assessment process has been evolving over the past few years. The current
process used to assess the aquaticlife use of riversand streamsis outlined below and in Figure 5.
Flowchart of aquaticlife use assessment process..

The firststepin the aquaticlife assessment processis largely an automated process performed by logic
programmed into a database application whereall datafrom the 10-year assessmentwindow is
gathered; the resultsare referred to as ‘Pre-Assessments’. Datafiltered into the “Pre-Assessment”
processisthenreviewed toinsure thatdatais valid and appropriate forassessment purposes. Tiered
use designations are determined before datais assessed based on the attainment of the applicable
biological criteriaand/oran assessment of the habitat. Stream reaches are assigned the highestaquatic
life use attained by both biological assemblages on or after November 28, 1975. Streams that do not
attain the Exceptional or General Use for both assemblages undergo aUse Attainability Analysis (UAA)
to determine if aloweruse isappropriate. A Modified Use can be proposed if the UAA demonstrates
that the General Use is not attainable as a result of legal human activities (e.g., drainage maintenance,
channel stabilization) which are limiting the biological assemblages through altered habitat. Decisions to
propose a new use are made through UAA workgroups which include watershed project managersand
biology leads. The final approval to change a designated use is through formal rulemaking.

The nextstepinthe aquaticlife assessment processis acomparison of the monitoring datato water
guality standards. Pre-assessments are then reviewed by eitherabiologist or water quality professional,
depending onwhether the parameteris biological or chemical in nature. These reviews are conducted at
the workstation of each reviewer (i.e., desktop) using computer applications to analyze the datafor
potential temporal or spatial trends as well as gain a better understanding of any extenuating
circumstances that should be considered (e.g., flow, time/date of data collection, or habitat).
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Figure 5. Flowchart of aguatic life use assessment process.

The nextstepinthe processisa Comprehensive Watershed Assessment meetingwhere reviewers
convene to discuss the results of their desktop assessments for each individual waterbody.
Implementingacomprehensive approach to water quality assessment requires ameans of organizing
and evaluating information to formulate a conclusion utilizing multiple lines of evidence. Occasionally,
the evidence stemming fromindividual parametersare notin agreementand would resultin discrepant
assessmentsif the parameters were evaluated independently. However, the overall assessment
considers each piece of evidence to make ause attainment determination based on the preponderance
of information available. See the Guidance Manual for Assessing the Quality of Minnesota Surface
Waters for the Determination of Impairment 305(b) Reportand 303(d) List (MPCA 2012)
https://www.pca.state.mn.us/sites/default/files/wg-iwl-04.pdffor guidelines and factors considered
when making such determinations.

The last step in the assessment process is the Professional Judgment Group meeting. At this meeting
results are shared and discussed with entities outside of the MPCA that may have beeninvolved in data
collection orthat mightbe responsible forlocal watershed reports and project planning. Information
obtained during this meeting may be used to revise previous use attainment decisions (e.g., sampling
events that may have been uncharacteristic due to annual climate or flow variation, local factors such as
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impoundments that do not represent the majority of conditions on the AUID). Waterbodies that do not
meet standards and therefore do not attain one or more of their designated uses are considered
impaired waters and are placed on the draft 303(d) Impaired Waters List. Assessment results are also
included in watershed monitoring and assessment reports.

Data management

ItisMPCA policy to use all credible and relevant monitoring data to assess surface waters. The MPCA
relieson datait collects along with datafrom other sources, such as sister agencies, local governments
and volunteers. The datamust meetrigorous quality assurance protocols before beingused. All
monitoring datarequired or paid for by MPCA are entered into EQuIS (Environmental Quality
Information System), MPCA’s data system and are also uploaded to the US Environmental Protection
Agency’s datawarehouse. Datafor monitoring projects with federal or state funding are required to be
storedinEQuIS (e.qg., Clean Water Partnership, CWLA Surface Water Assessment Grants and TMDL
program). Many local projects not funded by MPCA also choose to submittheirdatato the MPCA inan
EQuIS-ready format so that the monitoring data may be utilized in the assessment process. Priorto each
assessmentcycle, the MPCA sends out arequest for monitoring datato local entities and partner
organizations.

Period of record

The MPCA uses data collected over the mostrecent 10-year period for all water quality assessments.
Thistime-frame provides areasonable assurance that datawill have been collected over arange of
weatherand flow conditions and that all seasons will be adequately represented; however, datafor the
entire periodisnotrequired to make an assessment. The goal is to use data that best represents current
water quality conditions. Therefore, recent datafor pollutant categories such as toxics, lake
eutrophication and fish contaminants may be given more weight during assessment.

Watershed overview

The Rum River Watershed (HUC 07010207) is located in the eastern edge of the Upper Mississippi River
Basin, in east central Minnesota, bordering the St. Croix basin to the east. The watershedisa
moderately agricultural region within the Northern Lakes and Forests Ecoregion and North Central
Hardwoods Forest Ecoregion, drainingan areaof 1,584 square miles (Figure 6). The RumRiver
Watershed includes parts of Aitkin (12.7%), Crow Wing (3.4%), Morrison (6.4%), Mille Lacs (36.1%),
Kanabec (1.2%), Benton (2.3%), Isanti (23.8%), Chisago (0.3%), Sherburne (3.1%), and Anoka (10.7%)
counties (USDA, NRCS). The watershed’s surface waters include 212 lakes (overten acres) and 233
streams segments, orassessment units (AUIDs), throughout the watershed. Fromits source at Mille Lacs
Lake, the Rum Riverrunssouth fora total length of 145 miles and confluences with the MississippiRiver
at Anoka. The watershed elevation ranges from approximately 800to 1400 feetabove sealevel,
decreasing from north to south.

The east central portion of Minnesotawas called “Minsisagaigon” by the Ojibwa (Chippewa) meaning
“the country of all sorts of lakes” which was later translated by French traders and trappers to “la region
de Mille Lacs” meaning “the region of a thousand lakes”. Mille Lacs later was applied to the largest lake
inthe areanow Mille Lacs Lake (MinnesotaHistorical Society 1942). The native Dakota (Sioux) tribes
called the riverflowing out of Mille Lacs “Wahkon Wakpa” translated into English as “Spirit River”. This
name was misinterpreted by early trapperand pioneers to mean the spirituous liquor, rum

(MNDNR 1973). There has beena recent push to bring back the original name and not the
misinterpreted name. The land around Mille Lacs Lake was claimed the possession of King Louis XIV by

Rum River Watershed Monitoring and Assessment Report « October 2016 Minnesota Pollution Control Agency
16



Daniel Greysolon, Sieurdu Luthin 1679. The area only had a few European trappers and traders until
the early 1800s when the logging of the expansive white pine forests to build Fort Snelling occurred.
Logs were cut along the Rum Riverand floated down to St. Anthony Fallswhere they were cut for the
fort. Land treatiesin the 1830 opened the land in the Rum River Watershed to white settlers who cut
down the majority of the white pine forests and the lumberwas milled atlocations along the river.

Mille Lacs Lake is the source is the source of the RumRiver. The Rum flows south out of Mille Lacs Lake
to the city of Princeton where the West Branch Rum flows intoit. The West Branch Rum is the largest
tributary to the Rum River. The river then flows east to the city of Cambridge then turns south againand
flows into the Mississippi Riverin the city of Anoka.

The entire Rum River Watershed is classified as warmwater. The northern half of the watershed has
highergradient streams that are dominated by coarse substrate. Near the middle of the watershed
many streams become low gradient with softer bottoms dominated by detritus. These streams usually
have wide wetland margins. These areas were caused by the rapid moving streams under the glaciers
leaving low spots within the watershed. These “tunnel valleys” are evident throughout the middle
section of the Rum River Watershed. The lower third of the watershed has mainly sandy soils so the
streamsare neitherhigh orlow gradientbut tend to have only a little coarse substrate.

Priorto settlement of the areawhite pine forests dominated the landscape. Today the watershed
extends from the suburbs of Minneapolis to the wilds of cabin country. From north to south the Rum
Riverchangesfroma heavily forested areas north of Milaca to the mainly agricultural areas near the city
of Princeton and Cambridge to an urban dominated region around the city Anoka.

The northern half of the watershed half of the watershed s in the Northern Lakes and Forests Ecoregion
and isdominated by Mille Lacs Lake, forest, and wetlands. The southern half of the watershed is within
the North Central Hardwood Forest Ecoregion (Figure 6). Agricultural and urban land use dominates the
North Central Hardwood Forest Ecoregion.
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Figure 6. The Rum River Watershed within the Northern Lakes and Forest and North Central Hardwood

Forest ecoregions of Central Minnesota.
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Land use summary

The Rum River Watershed has land uses that are broken into three distinct regions. The most northern
third of the Rum River Watershed is mainly forestand wetland and is dominated by Mille Lacs Lake but
has little developmentand agriculture. The middle third still has wetland and forest especially along the
stream corridors but the predominantland use is agriculture mainly cattle pastures and fields cultivated
for food for cattle such as hay and alfalfa. The lower third is much like the middle only ithasa much
higherhuman density and more urban areas.

The land ismoderately agricultural with 38% utilized for cropland and pasture (USDA, NRCS). The land is
owned predominately by private owners (90.6%), while the remaining land is county (0.1%), State
(6.5%), other public (0.5%), Tribal (0.2%) and private major (2.0%) (USDA, NRCS). Otherland use and
coverincludes: forest (30.6%), wetlands (10.6%), open water (14.8%), grass/pasture/hay (20.4%),
cropland (18.1%) and residential/commercial development (5.3%) (Figure 7) (USDA, NRCS). The total
population count of the watershed is 110,366 with an estimated 2,153 farms (USDA, NRCS).
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Figure 7. Land use in the Rum River Watershed.
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Surface water hydrology

The Rum River Watershed’s surface hydrology iscomprised of open water (14.8%) and wetlands (10.6%).
The watershed has 212 lakes overtenacresinsize, 1,656 stream miles (233 Assessment Unit Identification
Determination (AUID)),and 9,912 acres of wetlands (Figure 8) (USDA, NRCS). Fromits source at Mille Lacs
Lake, the Rum Riverrunssouth fora total length of 145 miles and confluences with the MississippiRiver at
Anoka (MPCA, 2015a). Other major rivers and creeksin the watershed include Bogus Brook and Mike
Drew Brook and majorlakesinclude MilleLacs, Onamiaand Borden (MPCA, 2015a).
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Figure 8. Lakes, wetlands and waterbodies in the Rum River Watershed.

Streamflow

Stream flow data from the United States Geological Survey’s real-time streamflowgaging stations for
one riverinthe Rum River Watershed was analyzed forannual mean discharge and summer monthly
mean discharge (July and August). Figure 9is a display of the annual mean discharge forthe Rum River
near St. Francis, MN from wateryears 1995 to 2014. The data shows that although streamflow appears
to be slightly increasing, there is no statistically significant trend. Figure 10displays July and August
mean flows for the same time frame, for the same water body. Graphically, the dataappears to be
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increasinginJuly and August, but neither at a statistically significant rate. By way of comparison at a
state level, summer month flows have declined at a statistically significant rate at a majority of streams
selected randomly forastudy of statewide trends (Streitz, 2011). For additional streamflow data
throughout Minnesota, please visit the USGS website: http://waterdata.usgs.gov/mn/nwis/rt.

Some of the tributaries to the RumRiver have been altered by channelization (ditched) to promote
drainage of some areasin the watershed to increase crop productivity (Figure 12). Although alteration is
not as severe asinsome watersheds of the state, drainage ditches are a pervasive feature in this
watershed. Based on the MPCA’s statewide Altered Watercourse Project, 64.5% of the tributaries have
been channelized, while 33.3% remain natural (Figure 11).
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Figure 10. Mean monthly discharge for Rum River near St. Francis, Minnesota (1995-2014).
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Climate and precipitation

Minnesotahas a continental climate, marked by warm summers and cold winters. The mean annual
temperature for Minnesotais 4.6°C(NOAA, 2016); the mean summertemperature forthe RumRiver
Watershedis 18.3°C and the mean wintertemperatureis-11.1° C (MNDNR: Minnesota State
Climatology Office, 2003).

Precipitationisan important source of waterinput to a watershed Figure 14and Figure 15 so
precipitation treads. Figure 13shows two representations of precipitation for calendaryear 2013. On
the leftis total precipitation, showing the typical pattern of increasing precipitation toward the eastern
portion of the state. According to Figure 13, the RumRiver Watershed areaprimarily received 28to 32
inches of precipitationin 2013. The display on the right shows the amount those precipitation levels
departed from normal forthe Rum River Watershed. The map shows that precipitation ranged about
normal in 2013.

Precipitation Total

Precipitation Departure
Jan 1 - Dec 31, 2013

Jan 1 -Dec 31, 2013

DNR State Climatology Office, April 9, 2014 DNR State Climatology Office - April 9, 2014

Figure 13. State-wide precipitation levels during the 2013 water year.
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Figure 15. Precipitation trendsin East Central Minnesota (1914-2014) with ten-year running average.

Hydrogeology and groundwater quality

Approximately 75% of Minnesota’s population receives their drinking water from groundwater,
undoubtedly indicating that clean groundwateris essential to the health of its residents. The Minnesota
Pollution Control Agency’s Ambient Groundwater Monitoring Program monitors trends in statewide
groundwater quality by sampling for a comprehensive suite of chemicals including nutrients, metals, and
volatile organiccompounds. These Ambient wells representamix of deeperdomesticwells and shallow
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monitoring wells. The shallow wells interact with surface waters and exhibitimpacts from human
activitiesmore rapidly. Available datafrom federal, state and local partners are used to supplement
reviews of groundwater quality in the region.

There are currently 18 MPCA Ambient Groundwater Monitoringwell (17 monitoring, 1 domestic) within
the Rum River Watershed. Figure 16 displays the locations of ambient groundwater wells within and
around the specified watershed. Data collection ranged from 2004 to 2015; however, the majority of the
wellswere added in 2010. Therefore, dataanalysis was conducted on the current MPCA Ambient
Groundwater Wells from 2010 to 2015.

N MPCA Ambient Groundwater Wells
B Monitoring Well

A Domestic Well

Urban Areas

Lakes
m Rum River Watershed
County Boundary

Figure 16. MPCA ambient groundwater monitoring well locations within the Rum River Watershed.
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The groundwaterwells are primarily located within the southern extent of the watershed, with many
near urbanized areas (Figure 16). Urbanized areas tend to pose a greater threat for groundwater
pollution due to faulty orleaking sewage and septic systems, close vicinity to roads where saltis often
used as a deicingagent, and additional emissions from vehicles and infrastructure. Of the 18 wells, 15
are located inresidential areas with subsurface sewage treatment systems (SSTS) (also referred as septic
systems), two are located inundeveloped areas, and one is within asewered residential area. In a study
of contaminants of emerging concern (CECs) of ambient groundwater in urbanized areas of Minnesota
conducted by USGS and MPCA, samples fromwells located in sewered residentialland use areawere
identified to have higher percentages of CEC detections when compared to undeveloped or septic
residentialland uses (SSTS) (Erickson etal., 2014). CECs are predominantly manmade chemicals,
although some may be naturally occurring or endocrine active chemicals, and include pharmaceuticals,
fire retardants, pesticides, personal-care products, hormones, and detergents (Ericksonetal., 2014). The
three mostcommonly occurring CEC detections for the wells sampled within the Rum River Watershed
from 2010 to 2014.

Chloride has become anincreasing concernindeveloped areas where saltis used as a deicingagent,
where higherchloride concentrations can affect the taste of drinking water (Kroening & Ferrey, 2013).
Chloride has a secondary MCL setas 250 milligrams per liter for taste. Chloride detection frequency
within the watershed was 93.9% with 10 occurrences exceeding the secondary limit (Figure 17). Sodium
isalso a naturally occurring chemical, butitcan also be associated with road salt application. Thereisno
drinking water standard at this time, but high concentrations can be a concern forthose witha low
sodiumdiet. Sodium had elevated concentrations in these wells, with a98.7% detection frequency,
ranging from 1.45 to 201 mg/L (Figure 18). Another chemical of concernis nitrate, a form of nitrogen,
which has a MCL of 10 milligrams per liter. Thislimitis primarily set for the risk of methemoglobinemia
(blue-baby syndrome) ininfants under the age of six months. Nitrate detection frequency occurred
95.2% of the time, with three exceedances of the MCL (Figure 19). Other common chemical and
contaminant detectionsidentified in these wells were sulfate, bromide, aluminum, iron, magnesium,
manganese, potassium, strontium, barium, boron and phosphorus.
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Figure 17. Ambient groundwater monitoring data for chloride concentrations (2010-2015).
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Figure 19. Ambient groundwater monitoring data for nitrate concentrations (2010-2015).

Regional groundwater quality

From 1992 to 1996, the MinnesotaPollution Control Agency conducted baseline water quality sampling
and analysis of Minnesota’s principal aquifers based on dividing Minnesota into six hydrogeologic
regions: Northwest, Northeast, Southwest, Southeast, North Central and Twin Cities Metropolitan
Regions. The Rum River Watershed lies primarily within the North Central HydrogeologicRegion, with
the northern pointinthe NortheastRegion and the southern pointin the Twin Cities Metropolitan
Region (Figure 20). The baseline study determined that the groundwater quality in the North Central
Regionisconsidered very good in mostaquifers when compared to otherareas with similaraquifers.
The number of exceedances to drinking criteriaforarsenic, beryllium, boron, manganese, nickel, nitrate,
selenium, thallium, and vanadium ranged from one to seven, depending on the aquifer (MPCA, 1998).
Nitrate was identified as the chemical of greatest concernin this hydrogeologic region, with probable

Rum River Watershed Monitoring and Assessment Report « October 2016 Minnesota Pollution Control Agency
29



anthropogenicsources contributing to the elevated concentrations. Volatile organiccompounds were
also detected with the most commonly detected compounds associated with fuel oils, gasolineand well
disinfection (MPCA, 1998).
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Figure 20. Rum River Watershed within the MPCA hydrogeological Region

The Minnesota Department of Agriculture (MDA) monitors pesticides and nitrate on an annual basisin
groundwater across agricultural areas in the state. The MDA also separates the state into regions, which
consist of ten regional water quality monitoring networks that are referred to as Pesticide Monitoring
Regions (PMRs). The Rum River Watershed lies primarily within the regional water quality monitoring
networksforRegion5 (PMR 5). PMR 5 isalso referred to as the East Central Region.

The Monitoring and Assessment Unit (MAU) of the MDA sampled 167 sites throughout Minnesotafor
pesticidesingroundwaterin 2014. Although some wells detected up to five common detection
pesticides or degradants, which include acetochlor, alachlor, atrazine, metolachlorand metribuzin, no
detections exceeded drinking water standards for human consumption (MDA, 2015). Within the Rum
River Watershed, the MAU sampled sitesin the central areafor the presence of pesticides found
detections of three to four pesticides persite (Figure 21). When analyzing median trends forlong term
groundwatersampling forPMR 5, MAU has identified astatistically significantincreasing trendin
desethylatrazine while astatistically significant decreasing trend in alachlor ESA, metolachlor ESA and
metalachlor OXA (MDA, 2015). All other median trend analysis results had no trend ora trend not
statistically significant. Detection frequency trend analysis determined statistically significant decreasing
trendsforalachlor ESA, alachlor OXA, atrazine, and metolachlor ESA; all others did notexhibittrends or
statistically significant trends (MDA, 2015).
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Figure 21. Pesticide detections within the Rum River Watershed (Source: MDA, 2015).

Although there are limited sampling sites specifically within the watershed, PMR 5 displayed high levels
of nitrogen-nitrate detections. The 2014 Water Quality Monitoring Report determined that nitrate-
nitrogen was detected in 100% of the wellssampledin PMR 5 with a median concentration of 8.27
milligrams per liter (mg/L) (MDA, 2015). Of those samples, 12% were at or below background level of
3.00 mg/L, 44% were within 3.01 and 10.00 mg/L, and 44% were above drinking water standard of 10.00
mg/L (MDA, 2015). Additionally,aMPCA reporton the statewide condition of Minnesota’s groundwater
determined that sand and gravel aquifers have the greatest nitrate concentrationsin the state, which
also coincideswith the location of the sites sampled by the MDA (Kroening & Ferrey, 2013).

Anothersource of information on groundwater quality comes from the Minnesota Department of
Health (MDH). Mandatory testing forarsenic, a naturally occurring but potentially harmful contaminant
for humans, of all newly constructed wells has found that 10.7% of all wells installed from 2008 to 2015
have arseniclevelsabove the maximum contaminantlevel (MCL) for drinking water of 10 micrograms
perliter (MDH, 2015). MDH cannot force the private well owner to do anything to improve the water
but suggestsinstallingawater treatment system (such as specialty media, reverse osmosis systems with
pre-oxidation, distillation systems), construct anew well, connect to acommunity publicwater system,
or buy bottled wateras methods to reduce arsenicin drinking water. If arsenicis above the MCL in
publicwater supply wells, then MDH requires them to get water from a new source or to treat the
water. In the Rum River Watershed, the majority of new wells are within the water quality standards for
arseniclevels, butthere are some exceedances to the MCL. When observing concentrations of arsenic
by percentage of wells that exceed the MCL of 10 micrograms/liter per county, the watershed lays
within counties that range fromless than 5 to 10%, whichis considered low. By county, the percentages
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of wellsidentified with concentrations exceeding the MCL are as follows: Aitkin (5.8%), Anoka (8.8%),
Benton (0.8%), Crow Wing (4.3%), Chisago (3.5%), Isanti (2.6%), Kanabec (2.6%), Mille Lacs (0.6%),
Morrison (4.1%), and Sherburne (2.5%) (Figure 22). For more information onarsenicin private wells,
please referto the Minnesota Department of Health’s website:
http://www.health.state.mn.us/divs/eh/wells/waterguality/arsenic.html.
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Figure 22. Percent wells with arsenic occurrence greater than the MCL for

the Rum River Watershed (2008-2015) (Source: MDH, 2014)

A statewide dataset of potentially contaminated sites and facilities with environmental permits and
registrationsisavailable at the MPCA’s website, through aweb-based application called, “What’s in My
Neighborhood” (WIMN). This MPCA resource provides the publicwith amethod to access a wide variety
of environmentalinformation about communities across the state. The datais divided into two groups.
The firstis potentially contaminated sites, and includes contaminated properties, formerly
contaminated sites, and those that are beinginvestigated for suspicion of being contaminated. The
second category ismade up of businesses that have applied forand received different types of
environmental permits and registrations from the MPCA. An example of an environmental permit would
be for a business acquiringapermitfora stormwater or wastewater discharge, requiring it to operate
within limits established by the MPCA. In the Rum River Watershed, there are currently 4,135 sites
identified by WIMN: 1,597 water quality sites, 1,086 hazardous waste sites, 261 feedlots sites, 205
investigation and cleanup sites, 52air quality sites, 22 solid waste sites, 911 tanks and leaks, and

(Figure 23). For more information regarding “What’s in My Neighborhood”, refer to the MPCA webpage
at: http://www.pca.state.mn.us/index.php/data/wimn-whats-in-my-neighborhood/whats-in-my-
neighborhood.html.
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Figure 23. “What's in My Neighborhood" site programs and locations for the Rum River Watershed.

Groundwater quantity

The Department of Natural Resources permits all high capacity water withdrawals where the pumped
volume exceeds 10,000 gallons per day or one million gallons peryear. Permitholders are required to
track water use and report back to the MNDNRyearly. The changes in withdrawal volume detailed in
thisgroundwater reportare a representation of water use and demand in the watershed and are taken
into consideration when the MNDNR issues permits for water withdrawals. Other factors not discussed
inthisreport butconsidered whenissuing permitsinclude: interactions between individual withdrawal
locations, cumulative effects of withdrawals fromindividual aquifers, and potential interactions
betweenaquifers. This holisticapproach to waterallocations is necessary to ensure the sustainability of
Minnesota’s groundwater resources.

The three largest permitted consumers of water in the state (in order) are power generation, public
water supply (municipals), and irrigation (MNDNR, 2015c). According to the most recent USGS site-
specificwater-use datasystem (SWUDS), in 2013 the withdrawals within the Rum River Watershed are
primarily utilized forwater supply (56.6%), such as private or municipal water supply. The remaining
withdrawalsinclude: agricultural irrigation (21.9%), non-crop irrigation (10.6%), industrial processing
(5.8%), special categories including pollution containment, dust control and livestock watering (4.8%),
water level maintenance (0.2%), heating and cooling purposes (0.04%) and power generation (0.01%)
(Figure 24). From 1994 to 2013, withdrawalsassociated with agricultural and non-cropirrigation have
increased significantly (p=0.01), while water supply, industrial processing, special categories and power
generation have notexhibited any statistically significant trends. Heating and cooling and water level
maintenance have also increased significantly over this time period (p=0.001 and p=0.01, respectively),
but due to the very small percentage of water withdrawn, this is not considered substantial.
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Figure 24. Groundwater and surface water permitted withdrawals by category within the Rum River Watershed
(1994-2013).

Figure 25 displays total high capacity withdrawal locations within the watershed with active permit
statusin 2013. Permitted groundwater withdrawals are displayed below as blue triangles and surface
waterwithdrawals as red squares. During 1994 to 2013, groundwater withdrawals withinthe RumRiver
Watershed exhibitasignificantincreasing withdrawal trend (p=0.05) (Figure 24), while surface water
withdrawals does not exhibitastatistically significant trend (Figure 25). Water table (QWTA)
withdrawals, which account for approximately 14.8 percent of all active groundwater withdrawals, do
not emulate the overallgroundwater withdrawal trend and has no statistically significant trend

(Figure 26) compared to the decrease of surface water withdrawals (Figure 27) and quartnary

(Figure 28) withdrawals over the same period.

Theincrease in groundwater withdrawals can be quantified further by the SWUDS data. In 1994, the
number of active permits within the watershed for groundwater sources that reported withdrawal
quantities was 149, pumpingareported amount of approximately 2.5billion gallons of water. In
2013, the number of active permits for groundwater that reported withdrawal quantities was

213, withdrawing 3.3billion gallons of water. For surface water withdrawals in 1994, the number of
reported quantities by active permitholderswas 17 and withdrew 89.9 million gallons, while in
2013, the numberincreased to 18 withdrawing 91.4 million gallons.
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Figure 25. Locations of active status permitted high capacity withdrawals in 2013 within the Rum River Watershed.
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Figure 26. Total annual groundwater withdrawals in the Rum River Watershed (1994-2013).
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Figure 27. Total annual surface water withdrawals in the Rum River Watershed (1994-2013).
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Figure 28. Total annual quaternary water table withdrawals in the Rum River Watershed (1994-2013).

Minnesota Department of Natural Resources observation wells

Monitoring wells from the MNDNR Observation Well Network track the elevation of groundwater across
the state. The elevation of groundwater is measured as depth towaterin feetand reflects the
fluctuation of the watertable asit rises and falls with seasonal variations and anthropogenicinfluences.

To access the MNDNR Observation WellNetwork, please visit
http://www.dnr.state.mn.us/waters/cgm/index.html.

Three of the nine MNDNR Observation Wells (48011, 02025 and 30005) withinthe RumRiver
Watershed were chosen based on dataavailability and geologiclocation as representative of depth to
groundwater throughout the watershed (Figure 29). Depth to Water (DTW) was collected ona monthly

basis and the average annual DTW was calculated.
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Figure 29. MNDNR quaternary water table observation well locations within the Rum River Watershed.

For observationwell 48011 located near Wahkon in the northern region of the watershed (Figure 30),
observation well 02025 near Bethel in the southern area of the watershed (Figure 31), and observation
well 30005 near Princetonin the central region (Figure 32), there isno statistical trend indepth to

groundwateron an average annual basis.
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Figure 30. Depth to groundwater for observation well 48011 near Wahkon (1996-2015).
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Figure 31. Depth to groundwater for observation well 02025 near Bethel (1996-2015).
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Figure 32. Depth togroundwater for observation well 30005 near Princeton (1996-2015).

Wetlands

Wetlands are a prominent feature in the Rum River Watershed. National Wetlands Inventory (NWI) data
estimate 235,565 acres of wetland presentin the watershed—about 23% of the watershed area

(Figure 33). This coverage rate is higher than the statewide rate of 19% (Kloiberand Norris 2013). The
predominantwetland type isEmergent (i.e., grass, sedge, and or forb dominated) which occupies
approximately 12% of the watershed and comprises roughly half (51%) of the wetlands inthe RumRiver
Watershed.
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Figure 33. Wetlands and surface water in the Rum River Watershed. Wetland data are from the National
Wetlands Inventory. The level Il ecoregion boundary has beenincluded (purple). The Mixed Wood Plains
(i.e., central hardwood forest) ecoregion lies to the south.

Prior to European settlement, wetlands were more prevalentin the watershed. As wetland soil features
typically persist after artificial drainage, soil survey data can be used to estimate historicalwetland
extent. Soil unitsmapped as Poorly and Very Poorly drained classes typically support wetlands when
they are notbeingartificially drained. Wetland loss estimates can then be made by subtracting NWI
totals (e.g., the best current estimate of wetland extent) from the Poorly and Very Poorly drained totals
(e.g., the best historical estimate). Unfortunately, complete soil surveydatawere available foronly 8 of
the 14 sub-watersheds, prohibiting areasonably accurate historical wetland extent estimate for the
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watershed as a whole. Sub-watershed loss estimates, however, can be made where dataare available

(Figure 34).

Pre-European settlement wetlands are largely intactin the Mixed Wood Shield ecoregion portion of the
watershed (Figure 34). Three of the four sub-watersheds have <25% historical wetland loss rates and
the Headwaters RumRiverlossrate is estimated at 26%.

Agricultural developmentis much more prevalentin the remainder of the watershed that corresponds
to the Mixed Wood Plains ecoregion (Figure 33). Wetland drainage is typically associated with
agricultural development to improve the productivity of the land. Of the four sub-watersheds occurring
inthisecoregion where dataare available (Figure 34), two have loss rates 25-50% and two have loss
rates 50 — 75%. Sufficientsoil datais unavailable for remaining sub-watersheds (Figure 34), butgiven the
settingitislikely that these have historical wetland loss rates >50%.
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open water classes)

Figure 34. Historical wetland loss by sub-watershed in the Rum River Watershed.

The glacial landforms are varied in the Rum River Watershed (MNGS 1997)—Ileading to contrasting
hydrogeorphic (HGM) wetland patternsin different portions of the watershed. The predominant
landformin the northernmost portion of the watershedis an end moraine (the outer edge of aglacial
advance) that formed the dam creating Mille Lacs Lake. The end moraine landform has numerous hills
and basins—producing lakes and depressional wetlands. Depressional wetland hydrology may be
dominated by surface flow, precipitation, and/or groundwater depending on the local settingand
whetherthe basin has a surface water connection (Smith 1995). The Pierzdrumlinslie south of the end
moraine and extend to the Mixed Wood Plains ecoregion border (Figure 33). The drumlinlandform
consists of low-streamlined hillsand swales aligned parallel toice flow. The landscapeis generally flat.
With little elevation gradient for water to drain—extensive wetlands have formed in the swalesand
complex shallowdepressions—accumulating peat. These wetlands are best described as organicflatsin

Rum River Watershed Monitoring and Assessment Report « October 2016 Minnesota Pollution Control Agency
40



HGM (Smith 1993). The predominantwater exchange in organicflatwetlandsis through precipitation
and evaporation. As peat has low hydrologic conductivity, excess precipitations can slowly runoffvia
overland saturation flow along very low elevation gradients thereby forming headwater streams
(Acreman and Holden 2013). The source water coming from the wetlands typically have high DOMand
low DO. The small lateral streams flowing to the mainstem of the RumRiverin thisarea have organicflat
wetlands as source waters. Amosaic of ground moraine (low hills and depressions) and glacial outwash
valleys (formed during glacial melt) occurs between the ecoregion border to the southernlobe inthe
watershed—producing larger sized depressional wetlands and linear wetland features. Many of the
smallerstreams here have wetlands as headwaters and/or flow through larger wetland complexes.
Finally, the southernlobe of the watershed consists of an outwash plain landform (outflow delta
deposits from melting glaciers) known as the Anokasandplain. The groundwater table is very near to the
surface and extensive wetlands have formed in the gentle topographic depressions (MNDNR 2000).
Ditching has extended the headwaters of many of the streamsin thisarea (e.g., Cedar Creek)—draining
(or partially draining) many wetlands.

In terms of special wetland features—the MNDNR has documented numerous wild rice populationsin
the watershed. They are located in the general vicinity of Mille Lacs Lake and scattered throughout the
southernthird of the watershed. No state listed calcareous fens (an uncommon wetland that supports a
number of rare plantspecies and are considered Outstanding Resource Value Waters) are present.

The MPCA is actively developing methods and building capacity to conduct wetland quality monitoring
and assessment. Our primary approach is biological monitoring—where changes in biological
communities may be indicating aresponse to human-caused stressors. The MPCA has developed Indices
of Biological Integrity (IBIs) to monitor the macroinvertebrate condition of depressional wetlands that
have openwaterand the Floristic Quality Assessment (FQA) to assess vegetation conditionin all of
Minnesota’s wetland types. For more information about the wetland monitoring (including technical
background reports and sampling procedures) please visit the MPCA Wetland monitoring and
assessmentwebpage.

The MPCA currently does not monitor wetlands systematically by watershed. Alternatively, the overall
status and trends of wetland quality in the state and by major ecoregionis being tracked through
probabilistic monitoring. Probabilistic monitoring refers to the process of randomly selecting sites to
monitor; fromwhich, an unbiased estimate of the resource can be made. Probabilistic survey results
may provide areasonable approximation of the current wetland quality in the watershed. Inaddition,
the MPCA conducts wetland quality monitoring at targeted locations that are associated with low
gradientstreams to provide supportinginformation for assessmentand stressoridentification.

Watershed-wide data collection methodology

Load monitoring

Intensive water quality sampling occurs atall WPLMN sites. Thirty-five samples peryearare allocated
for basin and major watershed sites and 25 samples perseason (ice out through October 31) for
subwatershed sites. Because correlations between concentration and flow exist for many of the
monitored analytes, sampling frequency is typically greatest during periods of moderate to high flow
(Figure 63). Because these relationships can also shift between storms or with season, computation of
accurate load estimates requires frequent sampling of all major runoff events. Low flow periods are also
sampled and are well represented but sampling frequency tends to be less as concentrations are
generally more stable when compared to periods of elevated flow. Despite discharge related differences
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insample collection frequency, this staggered approach to sampling generally results in samples being
well distributed over the entire range of flows.

Annual water quality and daily average flow dataare coupled in the “FLUX32,” pollutantload model to
estimate the transport (load) of nutrients or other water quality constituents past a tributary sampling
station overa given period of time. Flux uses paired concentration/flow observations to develop one or
more discharge or seasonally constrained relationships to estimate daily pollutant concentrations from
the daily flow record. Most WPLMN load estimates use the “Time series”calculation method in FLUX32.
Thismethod appliesan “adjustment” to the regressed estimates based on adjacent sample
concentrations and when sample collection frequency is high, resultsin the determination of more
accurate daily aswell as annual/seasonal pollutantloads than the regressed estimates alone. Primary
outputincludesannual and daily pollutant loads and flow weighted mean concentrations. Loads and
flow weighted mean concentrations are calculated for total suspended solids (TSS), total phosphorus
(TP), dissolved orthophosphate (DOP), nitrate plus nitrite nitrogen (NO,+*NOs-N), and total Kjeldahl
nitrogen (TKN).

Stream water sampling

Fourteenwater chemistry stations were sampled from May thru Septemberin 2013, and again June thru
Augustof 2014, to provide sufficient water chemistry datato assess all components of the AquaticLife
and Recreation Use Standards. Following the IWMdesign, water chemistry stations were placed at the
outletof each aggregated 12 HUC subwatershed that was >40 square milesinarea(purple circlesand
greencircles/trianglesin (Figure 2). A Surface Water Assessment Grant (SWAG) was awarded to the
AnokaConservation Districtand Mille Lacs Soil and Water Conservation District (SWCD).Water
chemistry was collected atall fourteen stations, four stations by the Anoka Conservation District and

10 stations by the Mille Lacs SWCD. (See Appendix 2 for locations of stream water chemistry monitoring
sites. See Appendix 1 for definitions of stream chemistry analytes monitored in thisstudy). Inthe Rum
River Watershed there afew cases where the intensive water chemistry station had to be relocated
upstreamto collect datathat would better represent the stream. Inthe Middle Rum River Aggregated
HUC-12 there are three intensive water chemistry stations. The additional 2 intensive water chemistry
stations were added to get downstream water chemistry datafrom the Princeton and Cambridge waste
water treatmentfacilities.

Stream flow methodology

MPCA and the MNDNR joint stream water quantity and quality monitoring data for dozens of sites
across the state on major rivers, at the mouths of most of the state’s majorwatersheds, and at the
mouths of some aggregated 12-HUC subwatersheds are available at the MNDNR/MPCA Cooperative
Stream Gaging webpage at: http://www.dnr.state.mn.us/waters/csg/index.html.

Stream biological sampling

The biological monitoring component of the intensive watershed monitoring in the RumRiver
Watershed was completed during the summer of 2013. A total of 47 siteswere newly established across
the watershed and sampled. These sites were located near the outlets of most minor HUC- 14
watersheds. Inaddition, 9existing biological monitoring stations within the watershed were revisited in
2013. These monitoring stationswere initially established as part of a random Rum RiverBasin wide
survey in 2000, part of a 2000 survey which investigated the quality of channelized streams with intact
riparian zones, or the random statewide biological monitoring survey (EMAP) in 2010. While datafrom
the last 10 years contributed to the watershed assessments, the majority of data utilized for the 2015
assessmentwas collected in 2013. A total of 37 AUIDs were sampled for biology inthe RumRiver
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Watershed. Waterbody assessments to determine aquatic life use support were conducted for

35 AUIDs. Biological information that was not used in the assessment process will be crucial to the
stressoridentification process and will also be used as abasis for long term trend resultsin subsequent
reportingcycles.

To measure the health of aquaticlife at each biological monitoring station, indices of biological integrity
(IBIs), specifically Fish and Invert IBls, were calculated based on monitoring data collected for each of
these communities. A fish and macroinvertebrate classification framework was developed to account for
natural variationincommunity structure which is attributed to geographicregion, watershed drainage
area, water temperature and stream gradient. As aresult, Minnesota’s streams and rivers were divided
into seven distinct warm water classes and two cold water classes, with each class havingits own unique
FishBl and InvertIBI. Each IBI class usesa unique suite of metrics, scoring functions, impairment
thresholds, and confidence intervals (CIs) (For IBl classes, thresholds and Cls, see Appendix 4.1). IBI
scores higherthan the impairment threshold and upper Clindicate that the stream reach supports
aquaticlife. Contrarily, scores below the impairment threshold and lower Cl indicate that the stream
reach does notsupportaquaticlife. When an IBI score falls within the upperand lower confidence limits
additional information may be considered when making the impairment decision such as the
consideration of potential local and watershed stressors and additional monitoring information (e.qg.,
water chemistry, physical habitat, observations of local land use activities). For 1Bl results for each
individual biological monitoring station, see Appendix 4.

Fish contaminants

Mercury was analyzed infish tissue samples collected from RumRiverand 11 lakesin the watershed.
Polychlorinated biphenyls (PCBs) were measured in fishfromthe riverand 7 lakes. Fourteen fish species
were tested for contaminants. Fish species are identified by codes that are defined by their common and
scientificnames (Table 68). A total of 814 fish were collected for contaminantanalysis between 1978
and 2013

Captured fish were wrapped in aluminum foiland frozen until they were thawed, scaled, filleted, and
ground. The homogenized fillets were placedin 125 mL glass jars with Teflon™ lids and frozen until
thawed for mercury or PCBs analyses. The Minnesota Department of Agriculture Laboratory performed
allmercury and PCBs analyses of fish tissue.

Priorto 2006, mean mercury fish tissue concentrations were assessed for water quality impairment
based on the Minnesota Department of Health’s fish consumption advisory. An advisory more restrictive
than a meal perweek was classified asimpaired for mercury in fish tissue. Since 2006, a waterbody has
been classified asimpaired for mercuryin fish tissue if ten percent of the fish samples (measured as the
90" percentile) exceed 0.2mg/kg of mercury, whichis one of Minnesota’s water quality standards for
mercury. At least five fish samples are required per species to make this assessmentand only the last 10
years of data are used for statistical analysis. MPCA’s Impaired Waters Inventory includes waterways
that were assessed asimpaired prior to 2006, as well asmore recently.

PCBsin fish have notbeen monitored asintensively as mercury in the last three decades due to
monitoring completedinthe 1970s and 1980s. These studiesidentified that high concentrations of PCBs
were only a concern downstream of large urban areasin large rivers, such as the Mississippi Riverandin
Lake Superior. Thisimplied thatitwas not necessary to continue widespread frequent monitoring of
smallerriversystemsasis done with mercury. However, limited PCB monitoringwas included in the
watershed sampling design to ensure that this conclusion s still accurate. Impairment assessment for
PCBsin fish tissue is based on the fish consumption advisories prepared by the MDH. If the consumption
advice isto restrict consumption of a particular fish species to less than a meal perweek because of
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PCBs, the MPCA considers the lake or riverimpaired. The threshold concentration forimpairmentis
0.22 mg/kg PCBs and more restrictive advice is recommended for consumption (one meal per month).

Lake water sampling

MPCA sampled nine lakesin 2013 and 2014, as part of the Clean Water Legacy Surface Water
Monitoring project for the purpose of enhancing the dataset for lake assessment of aquatic recreation.
A Surface Water Assessment Grant (SWAG) was awarded to Aitkin county, Anoka Conservation District,
Crow Wing Soil and Water Conservation District (SWCD), and Mille Lacs Soil and Water Conservation
District (SWCD). The SWAG was contracted for these groups to sample thirteen lakesin the RumRiver
Watershed overthe course of two years (2013 and 2014). There are currently 23 volunteersenrolledin
the MPCA’s Citizens Lake Monitoring Program (CLMP) that are conducting lake monitoring within the
watershed. Sampling methods are similaramong monitoring groups and are described in the document
entitled “MPCA Standard Operating Procedure for Lake Water Quality” found at:
http://www.pca.state.mn.us/publications/wqg-s1-16.pdf. The lake water quality assessment standard
requires eight observations/samples within a 10-year period for phosphorus, chlorophyll-aand Secchi
depth.

Groundwater monitoring

Approximately 75% of Minnesota’s population receives their drinking water from groundwater,
undoubtedly indicating that clean groundwater is essential to the health of its residents. The Minnesota
Pollution Control Agency’s Ambient Groundwater Monitoring Program monitors trends in statewide
groundwater quality by sampling for a comprehensive suite of chemicals including nutrients, metals, and
volatile organiccompounds. These Ambient wells representamix of deeper domesticwellsand shallow
monitoring wells. The shallow wells interact with surface waters and exhibitimpacts from human
activitiesmore rapidly. Available datafrom federal, state and local partners are used to supplement
reviews of groundwater quality in the region.

There are currently 18 MPCA Ambient Groundwater Monitoringwell (17 monitoring, 1 domestic) within
the Rum River Watershed. Figure 16 displays the locations of ambient groundwater wells within and
around the specified watershed. Data collection ranged from 2004 to 2015; however, the majority of the
wellswere added in 2010. Therefore, dataanalysis was conducted on the current MPCA Ambient
Groundwater Wells from 2010 to 2015.

Wetland monitoring

The MPCA began developing biological monitoring methods for wetlandsin the early 1990s, focusingon
wetlands with emergent vegetation (i.e., marshes) in adepressional geomorphicsetting. This work has
resultedin the development of plantand macroinvertebrate (aquatic bugs, snails, leeches, and
crustaceans) IBls for the Temperate Prairies (TP), Mixed Wood Plains (MWP) and the Mixed Wood Shield
(MWS) level Il ecoregions in Minnesota. These IBls are suitable for evaluating the ecological condition or
health of depressional wetland habitats. All of the wetland IBls are scored on a 0 to 100 scale with
higherscoresindicating better condition. Wetland sampling protocols can be viewed at:
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/surface-
water/wetlands/wetland-monitoring-and-assessment.html. Today, these indicatorsare usedina
statewide survey of wetland condition where results can be summarized statewide and for each of
Minnesota’s three level Il ecoregions (Genet 2012).
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Individual aggregated 12-HUC subwatershed
results

Aggregated 12-HUC subwatersheds

Assessmentresults foraquaticlife and recreation use are presented for each Aggregated HUC-12
subwatershed within the Rum River Watershed. The primary objective is to portray all the full support
and impairmentlistings within an aggregated 12-HUC subwatershed resulting from the complexand
multi-step assessmentand listing process. (A summary table of assessment results for the entire 8-HUC
watershed including aquatic consumption, and drinking water assessments (where applicable) is
includedin Appendix 3). Thisscale provides arobust assessment of water quality condition ata practical
size for the development, management, and implementation of effective TMDLs and protection
strategies. The graphics presented for each of the aggregated HUC-12 subwatersheds contain the
assessmentresults from the 2015 Assessment Cycle as wellas any impairment listings from previous
assessmentcycles. Discussion of assessment results focuses primarily on the 2013 intensive watershed
monitoring effort, butalso considers available datafrom the last 10 years.

The proceeding pages provide an account of each aggregated HUC-12 subwatershed. Each account
includes abrief description of the aggregated HUC-12 subwatershed, and summary tables of the results
for each of the following: a) stream aquaticlife and aquatic recreation assessments, b) stream habitat
quality c) channel stability, and where applicable d) water chemistry for the aggregated HUC-12 outlet,
and e) lake aquaticrecreation assessments. Following the tablesis a narrative summary of the
assessmentresultsand pertinent water quality projects completed or planned for the aggregated
HUC-12 subwatershed. A brief description of each of the summary tablesis provided below.

Streamassessments

A table isprovidedin each section summarizing aquaticlifeand aquatic recreation assessments of all
assessable stream reaches within the aggregated HUC-12 subwatershed (i.e., where sufficient
information was available to make an assessment). Primarily, these tables reflect the results of the

2012 assessment process 2014 EPA reporting cycle); however, impairments from previous assessment
cyclesare alsoincluded 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 aquaticlife and
aquaticrecreation indicator to theirrespectivecriteria(i.e., standards); determinations made during the
desktop phase of the assessment process (see Figure 4). Assessment of aquaticlife isderived from the
analysis of biological (fish and invert IBIs), dissolved oxygen, turbidity, chloride, pHand un-ionized
ammonia (NH3) data, while the assessment of aquatic recreationin streamsis based solely on bacteria
(Escherichiacoli orfecal coliform) data. Included in each table is the specificaquaticlife use
classification for each stream reach: cold water community (2A); cool or warmwater community (2B); or
indigenous aquaticcommunity (2C). Stream reaches that do not have sufficientinformation for either an
aquaticlife oraquatic recreation assessment (from current or previous assessment cycles) are not
included inthese tables, butare included in Appendix 4.2and Appendix4.3. Where applicable and
sufficient data exists, assessments of other designated uses (e.g., Class 7, drinking water, aquatic
consumption) are discussed in the summary section of each aggregated HUC-12 subwatershed as wellas
inthe Watershed-wide results and discussion section.
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Stream habitat results

Habitatinformation documented during each fish samplingvisitis provided in each aggregated HUC-12
subwatershed section. These tables convey the results of the Minnesota Stream Habitat Assessment
(MSHA) survey, 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 categories including adjacentland use, riparian zone,
substrate, fish coverand channel morphology, which are summed foratotal possible score of

100 points. Scores foreach category, a summation of the total MSHA score, and a narrative habitat
condition rating are providedin 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 the aggregated HUC-12 subwatershed.

Stream stability results

Stream channel stability information evaluated during each invert sampling visitis provided in each
aggregated HUC-12 subwatershed section. These tables display the results of the Channel Condition and
Stability Index (CCSI) which rates the geomorphicstability of the stream reach sampled for biology. The
CCSl rates three regions of the stream channel (upper banks, lower banks, and bottom) which may
provide anindication of stream channel geomorphic changes and loss of habitat quality which may be
related to changesin watershed hydrology, stream gradient, sediment supply, or sediment transport
capacity. The CCSlwas recently implemented in 2008, and is collected once at each biological station.
Consequently, the CCSI ratings are only available for biological visits sampled in 2010, or later. The final
row in each table displays the average CCSI scores and arating for the aggregated HUC-12
subwatershed.

Aggregated HUC-12 subwatershed outlet water chemistry results

These summary tables display the water chemistry results for the monitoring station representing the
outletof the aggregated HUC-12 subwatershed. This dataalong with other data collected within the
10-year assessmentwindow can provide valuableinsight on water quality characteristics and potential
parameters of concern within the watershed. Parametersincluded in these tables are those most closely
related to the standards or expectations used for assessing aquatic lifeand recreation. While not all of
the water chemistry parameters of interest have established water quality standards, McCollorand
Heiskary (1993) developed ecoregion expectations foranumber of parameters that provide a basis for
evaluating stream water quality dataand estimating attainable conditions for an ecoregion. For
comparative purposes, water chemistry results for the Rum River Watershed are compared to
expectations developed by McCollor and Heiskary (1993) that were based on the 75th percentileofa
long-term dataset of leastimpacted streams within each ecoregion.

Lake assessments

A summary of lake water quality is provided in the aggregated HUC-12 subwatershed sections where
available dataexists. For lakes with sufficient data, basic modeling was completed. Assessment results
for all lakes inthe watershed are availablein Appendix 3.2. Lake models and corresponding
morphometricinputs can be foundin Appendix5.2.
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Mille Lacs Lake Aggregated 12-HUC HUC 0701020701-01

The Mille Lacs Lake subwatershed is the largest subwatershed in the Rum River Watershed, draining 416 mi? of the southeast corner of Crow Wing
county, the northwest corner of Mille Lacs county, and the southwest corner of Aitkin county. The Mille Lacs Lake subwatershed isdominated by Mille
Lacs Lake whichis the second largest lake in Minnesota. Mille Lacs Lake itselfis 207 mi2. There are a handful of very small tributaries that flow into Mille
Lacs Lake none of which are larger than 5 mi 2so no biological sampling was conducted. Mille Lacs Lake is the origin of the Rum Riverwhich flows out of
itssouthwest corner. Land in the watershed is primarilyopen water (50.7 %) and wetland (20.4 %). Developed areas in the watershed (3.2%) are mainly
limited to the shores of Mille Lacs Lake consisting of cabins, houses, and resorts. The largest communities along the lake are Garrison, Isle, and Wahkon.
Outside of the small cities and he development of the shoreline there isare large forested areas (18.5%) mostly consisting hardwoods. No intensive
water chemistry was taken in the subwatershed because Mille Lacs Lake is the origin of the Rum Riverand the outlet of the 12 HUC is a lake and would
not act like a riverine system.

Table 2. Aquatic life and recreation assessments on streamreaches: Mille Lacs Lake Aggregated 12-HUC. Reaches are organized upstream to downstreamin the table

Unnamed cr to Lk MilleLacs

07010207-544
Reddy Creek (Marmon Creek), 0.04 WWg IF IF £ IMTsl mMTs IF IF IE

07010207-546 455
Cedar Creek (LittleRiver), ' WWg

Cedar Lk to Lk MilleLacs

‘ IF | MTS |MTS| MTS IF NS| NA
07010207-547 ‘

Malone Creek (Thains Creek), 0.98 WWg

Anderson Lk to Lk MilleLacs
07010207-554

BordenCreek, 1.27 WWg
Deer Lk to Lk Millelacs

MTS | MTS |MTS| MTS IF NS| FS

MTS | MTS |MTS| MTS | IF IF NS| NA
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Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF =Insufficient Information

Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP = Impaired (Fails Standards)
= full support of designated use;
Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe =Warmwater exceptional, CWg =Coldwater general, CWe =Coldwater exceptional,
LRVW =limited resource value water

*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.

Table 3. Lake assessments: Mille Lacs Lake Aggregated 12-HUC.

Key for Cell Shading:

= existing impairment, listed priorto 2014 reporting cycle;

= new impairment;

=insufficient information.

Mean Mean Mean AQR AQL
Area Trophic Percent Max. Depth Depth CLMP Mean TP chl-a Secchi Support Support

Name MNDNR Lake ID (acres) Status Littoral (m) (m) Trend (po/L) (ng/L) (m) Status Status
Cedar 01-0065-00 253 E 92.7 5.5 2.4 28 1 2 FS

Twenty 01-0085-00 128 E 100 0.9 57 0.8 IF

Deer 01-0086-00 45 E 1.8 69 0.9 IF

BigPine 01-0157-00 617 M 42.2 23.8 6.4 NT 14 35 3.8 FS FS
Round 01-0204-00 719 0 42 38.1 13.1 | 11 2.8 3.7 FS FS
Whitefish 18-0001-00 710 M 61.5 18.9 I 19 6.6 3.9 FS

Camp 18-0018-00 514 M 43.7 12.8 NT 15 8.9 24 FS FS
Kenney 18-0019-00 105 M 33.3 16.8 NT 16 9.6 3.1 FS

Borden 18-0020-00 990 M 32 25.6 6.7 | 19 7 3. FS FS
Miller 18-0021-00 124 M 34.8 14.6 NT 17 9.6 35 FS

Smith 18-0028-00 455 M 47.2 16.5 NT 16 7.5 3.5 FS FS
Holt 18-0029-00 167 M 58.9 8.5 NT 21 10 2.7 FS

Barbour 18-0030-00 63 M 26.2 16.5 2.8 IF

Scott 18-0033-00 164 M 79.2 14.3 21 6 4.1 FS

Turtle 18-0047-00 104 M 82.1 10.1 D 2.8 IF

Partridge 18-0048-00 183 M 62.5 12.8 3.9 IF

Mille Lacs 48-0002-00 128167 E 10.7 8.8 30 7.7 3.3 FS
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Summary

Stream assessments

There are 28 stream reachesin the Mille Lacs Lake Aggregated 12-HUC. For aquaticrecreation, 1 of the
28 stream reaches has been assessed. The remaining stream reaches are dominated by small tributaries
directly to Lake Mille Lacs and either have insufficientinformation or no data. Malone Creek (Thains
Creek, 07010207-547) is meetingthe aquaticrecreation standard. Malone Creek s less than amile and
isa tributary to Mille Lace Lake. It is predominately surrounded by wetland characteristics and some
development.

For aquaticlife, 3of the 28 stream reaches have been assessed. The remaining stream reaches are
heavily impacted by lake influences and either have insufficientinformation or no data. Reddy Creek
(Marmon Creek, 07010207-544) was listed asimpaired for dissolved oxygen in 2010; upon closer review,
it was determined that wetland conditions are present at the sampling site and the datawas not
representative of stream conditions; the impairment will be removed. Cedar Creek (Little River,
07010207-546), Borden Creek (07010207-554), and Malone Creek (Thains Creek, 07010207-547) were
listed asimpaired for dissolved oxygenin 2010 and 2012; the current data supports the previous listings.
Many of the stream reaches are surrounded by wetlands and forested areas.

Lake assessments

For aquaticrecreation, 17 of the 48 lake basins >10 acres insize have been assessed (Table 3). The
remaining stream reaches either have insufficientinformation or no data. The majority (15) of the lakes
have characteristics of deep basin lakes and are considered to be mesotrophic. Round Lake is small and
deep, surrounded by forestand wetland itis the only lake in the Mille Lacs Lake watershed thatis
oligotrophic. There are few lakes (Cedar, Twenty, Deer, and Mille Lacs) that with right conditions in the
summer could experience algal blooms. There are 12 lakes that meet the water quality aquatic
recreation standards. There are 11 lakes that have long term transparency records which can be
calculated into a transparency trend. The majority (6) of them have no trend. A few of the lakes (Round,
Whitefish, Borden, and Mille Lacs) have an increasing transparency trend. Turtle Lake has a decreasing
transparency trend. Overall where lakes have enough data for an assessment those lakes are meeting
the aquatic recreation standard. Foraquaticlife, 5of the 48 lake basins >10 acres insize have been
assessed (Table 3). The overall theme of the 5 lakes were that gillnets weredominated by northern pike
and the trapnets collected mainly bluegill. The lakes also had a number of other species thatwere
collectedincluding cisco. Round and Smith Lake both contain cisco which would indicate an oxygenrich
coldwater habitat. Borden’s fish survey did not collect any cisco for the first time since 1972 (7 surveys
form 1972-2008, 20 cisco collecteach survey);itispossible thatincreased temperature and reduced
oxygen concentrationsatdepth are occurring to reduce habitatavailable. Overall the 5lakes meet the
aquaticlife standard. There are 11 lakes with aquatic plant surveys; all with exceptional quality plant
communities. Thisindicates that eutrophication is notimpacting the aquatic plant community.

There are many lakes that should be a priority for protectionin the Mille Lacs Lake Aggregated 12-HUC.
All of the following lakes are susceptible to increases of phosphorusin multiple ways. Theseincreases
could cause any of the lakes to become impaired. Mille Lac Lake (48-0002-00) has a large surface area
and the phosphorus average is close the ecoregion standard. Cedar Lake (01-0065-00) isalso close to the
Northern Lakes and Forest ecoregion standard. Big Pine Lake (01-0157-00), Round Lake (01-0204-00),
Camp Lake (18-0018-00), and Smith Lake (18-0028-00) all have larger watershedswhere the land use
could be changed in which an increase of phosphorus could cause impairment.
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Figure 35. Currently listed impaired waters by parameter and land use characteristics in the Mille Lacs Lake Aggregated 12-HUC.
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Upper Rum River Aggregated 12-HUC HUC 0701020702-01

Upper RumRiver subwatershedis aflow through watershed sandwiched between the West Branch Rum subwatershed to the west and the St. Croix
Basin to the east. The watershed startsin the north where Tibbitts Brook flows into the Rum River and flows due south through the city of Milaca to the
city of Princeton where the subwatershed stops at the confluence of the West Branch Rum River. The watershed encompasses 135.6 mi2 of Mille Lac
county, a sliver of the southwest corner of Kanabec county, and the very northwest corner of Isanti county. This watershed has the 2" highest density of
agricultural land use in the Rum River Watershed. Rangeland (40%) is the highest land use percentage in this subwatershed and the whole RumRiver
Watershed followed by cropland (23.8%). The cropland is dominated by hay and alfalfaand the row crop that is presentis mainly corn whichis cut as
silage for the cows. Much like the rest of Upper Rum River Watershed forested areas (21.3%) make up a large portion of the land use. Normally there
would notbe an intensive water chemistry site in this subwatershed becauseitis a flow through aggregated HUC 12 watershed but the outlet of the
watershed has an intensive water chemistry site to capture upstream water quality data from the Princeton wastewater treatment facility. The outlet
water chemistry station is co-located with biological monitoring station 13UMO045.

Table 4. Aquatic life and recreation assessments on stream reaches: Upper Rum River Aggregated 12-HUC. Reaches are organized upstream to downtstream in the
table.

07010207-510

RumRiver, 13UMO058 22.90 WWg MTS | MTS | MTS | MTS [ MTS | MTS| IF | MTS MTS FS FS
Tibbetts Bk to Bogus Bk

07010207-511

Rum River, 13UM045 14.87 WWg MTS | MTS | MTS | MTS | MTS [ MTS | MTS | MTS IF FS FS
Bogus Bkto W BrRumR

07010207-522

Bogus Brook,

T38 R26W S14, north lineto T38R26W S14,south
line

13UMO074 1.86 7 IF IF IF NA NA
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07010207-523
Bogus Brook,
T38 R26W S23, north lineto RumR

12.64

WWg

MTS

MTS

MTS

MTS

MTS

IF IF IMP

07010207-535
county Ditch 4,
Unnamed ditch toUnnamedcr

13UMO078

0.93

WWm

MTS

MTS

07010207-537
Mike Drew Brook,
Unnamed crto Unnamed cr

00UMO31

2.20

WWg

MTS

MTS

07010207-567
Vondell Brook,
Unnamed crto RumR

13UM049

1.47

WWg

EXS

MTS

IF IMP NA

07010207-641
Washburn Brook,
Unnamed ditch toUnnamedcr

13UMO089

0.69

WWm

EXS

IF IMP NA

07010207-687
Vondell Brook,

T38 R26W S32,north line to Unnamed cr

07UMO094

3.56

WWg

EXS

IF IMP NA

07010207-689
Chase Brook,
T38 R27W S15, north lineto RumR

13UMO059

431

WWg

MTS

MTS

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF = Insufficient Information

Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP =Impaired (Fails Standards)

Key for Cell Shading:

= existing impairment, listed priorto 2014 reporting cycle;

=new impairment;

= full support of designated use;

=insufficient information.

Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe = Warmwater exceptional, CWg =Coldwater general, CWe = Coldwater exceptional,
LRVW =limited resource value water

*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 5. Minnesota Stream Habitat Assessment (MSHA): Upper Rum River Aggregated 12-HUC.

Land Use | Riparian | Substrate | Fish Cover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
4 00UMO031 Mike Drew Brook 5 10.25 6.89 13.25 175 52.89 Fair
1 07UMO094 Vondell Brook 2 7 194 12 25 65.4 Fair
1 13UMO045 Rum River 4.25 14 17.8 15 25 76.05 Good
2 13UM049 Vondell Brook 1.25 13.25 131 7.5 21 56.1 Fair
1 13UMO058 Rum River 3 12 26 16 30 87 Good
1 13UMO059 ChaseBrook S 15 9 15 18 62 Fair
1 13UMO074 Bogus Brook 5 10 13.6 8 29 65.6 Fair
1 13UMO078 county Ditch 4 0 95 53 12 9 35.8 Poor
1 13UMO089 Washburn Brook 0 7 4 2 1 14 Poor
Average Habitat Results: Upper Rum River Aggregated 12-HUC 3.21 10.92 11.45 11.38 19.15 56.12 Fair
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66)
[[=Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 6. Channel Condition and Stability Assessment (CCSI): Upper Rum River Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
2 00UMO031 Mike DrewBrook 16 11 10 4 41 fairlystable
1 13UMO045 Rum River 23 38 15 83 severelyunstable
1 13UMO049 Vondell Brook 14 17 15 5 51 moderately unstable
1 13UMO058 RumRiver 11 9 6 1 27 stable
1 13UMO059 Chase Brook 8 20 20 5 53 moderately unstable
1 13UMO074 Bogus Brook 25 15 19 7 66 moderately unstable
1 13UMO078 countyDitch 4 9 18 24 3 54 moderately unstable
Average Stream Stability Results: Upper Rum River Agg;ezg_;z:'tLng 15.14 18.29 15.57 457 53.57 moderately instable

Qualitative channel stability ratings
[ =stable:ccsi <27 =fairlystable: 27 <CCSI <45

=moderately unstable: 45 < CCSI < 80

=severelyunstable: 80 <CCSI <115

[T = extremelyunstable: CCSI > 115
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Table 7. Outlet water chemistry results: Upper Rum River Aggregated 12-HUC.

Station location: Rum River, Upstream of CSAH 95, in Princeton
STORET/EQuIS ID: S004-409
Station #: 13UMO045
#of WQ

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? Exceedances
Ammonia-Nitrogen ug/L 10 0.4 6.1 2.3 40
Dissolved Oxygen (DO) mg/L 20 6 9.5 7.7 5
pH 20 6.9 8.1 75 6.5-9
Secchi Tube 100cm 20 43 107.5 90.1 40
Total Suspended Solids mg/L 10 4 18 9.1 15 1
Escherichia coli (geometric MPN/100
mean) ml 14 135 45.2 126

MPN/100
Escherichia coli ml 14 1 980 106 1260
Chlorophyll-a, Corrected ug/L 13 1 2.6 142 7
Phosphorus ug/L 16 27 160 65.1 50 7
Temperature, water deg °C 20 14.8 27.2 215
Hardness mg/L 10 59.8 94.1 82.8

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Upper Rum River Aggregated 12-HUC, a component of the
IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.
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Summary

Biological impairmentsin the Upper Rum River subwatershed appear to be isolated to two small
headwaters tributaries Vondell Brook (07010207-567 and 07010207-687) and Washburn Brook
07010207-641 are both impaired foraquaticlife forfish and Bogus Brook (07010207-523) isimpaired for
aquaticrecreation due to elevated bacterialevels.

Rum River (07010207-510, 07010207-510)

The Rum River flows south from the outlet of Tibbitts Brook to the outlet of the West Branch Rum River.
The Rum Riverthroughout the extent of its reaches within the subwatershed itis historically impaired
for aquaticconsumption from elevated mercury in fish tissue like every other AUID on the Rum River.
The two sites sampled 13UMO058 and 13UMO045 scored above the threshold for both fishand
invertebrates and have very good habitat score. The main stem Rum River meets the aquaticrecreation
standard. Overall there are low bacteriasamples from the RumRiverwith the occasional runoff where
samples canbecome elevated.

Bogus Brook (07010207-522, 07010207-523)

Bogus Brook flow from the city of Bock south to the Rum River near the city of Woodward Brook. One
biological station 13UMO074 was placed on Bogus Brook in a Class 7 segment of the stream. No biological
assessmentwas completed because of the limited use water designation; however, the fish and
macroinvertebrate scores are above the threshold. The biological site was placed toward the
headwaters of the stream because the majority of the lower reaches of the stream are wetland
dominated. A fair habitat score corroborates the good IBI scores. The lower reach of Bogus Brook
(07010207-523) isnot meeting the aquaticrecreation standard. The bacterialevels are elevated
throughout the summer (June —August) which indicates aconstant source of bacteriato the Rum River.
There are 7 established feedlots within amile of the Bogus Brook which could be a contributor to the
bacteriaissues.

County Ditch 4 (07010207-535)

County Ditch 4 flow southeast from the city of Pease to the Rum River near the city of Woodward Brook.
One biological station 13UM078 was placed ~1.5 mi. upstream of the outlet. County Ditch 4 has a

100% modified stream channeland the only AUID scored with a modified use designation. Both the fish
and macroinvertebrate scores meetforaquaticlife. Coverforfishincluding undercut banks,
overhanging vegetation, deep pools, logs and woody debris, submergent macrophytes, and riffles make
up fora poorhabitatscore due to a channelize reach within aheavily used agricultural areain this
watershed.

Mike Drew Brook (07010207-537)

Mike Drew Brook flows southwest out of the Rum River State Forest to the Rum Riverjustafterit
crosses Hwy 169 5 mi. north of Milaca. One biological station (0OUMO031) was sampled ~2 mi. upstream
of the confluence with the RumRiver. Thissite isslated for biological monitoring every otheryear (odd
years) inan attemptto betterunderstand variability of aquaticcommunities over time. The two
macroinvertebrate and fish samples collected up to this point, in 2000 and 2013, yielded very similar IBI
scores of 52 and 50, respectively for macroinvertebrates and 69 and 72, respectively for fish. Both
samples for macroinvertebrates are near the general use 1Bl threshold of 51 for this stream class and
were collected under low flow conditions while both fish samples are above the threshold and
confidence interval and were collected at base flow.
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Vondell Brook (07010207-567, 07010207-687)

The headwaters of Vondell Brook are ina heavily forested and wetland dominated area. It flows
southwest from the city of Bock to the city of Milaca thenturns southeast to 130™" streetand finely
bends to the southwestagain flowinginto the Rum River near the city of Pease. 2 biological sampling
stations are located on VondellBrook. The most upstream biological sampling station (07UM094) was
sampledin 2007 for fish as part of a special projectlooking for high quality fish and invertebrate habitat
“reference ditches” to help with creating an IBl for channelized reaches. This sampling location scored
below the general use threshold and within the confidence interval even though the majority of the
AUID isa natural stream channel. The downstream biological station (13UM049) fish datawas collected
twice in 2013. The fish IBI scores are below the general use threshold and within the lower confidence
interval. This station was sampled inJune and then again in August. Both samples scored near the same
36 and 40 respectively. Macroinvertebrates were sampled at 13UM049 in 2013 the MIBI score is above
the general use threshold and within the confidence interval. A decent Bl score considering the very low
water level/little flow at the time of invert sampling. Fish habitat was lacking at both sites. The largest
concern for aquaticlife in Vondell Brook may be caused by low dissolved oxygen. 13UMO049 had a D.O.
reading of 5.36% at 9:40 and 6.99 mg/I at 18:49 and 07UM094 had a D.O. reading of 6.09 mg/I at

19:10. Overnightthe D.O. may drop below 5 mg/l whichis the bottom end of the D.O. standard and will
have an effecton the biology of the stream. Most likely the low D.O. isaresult of the wetland complex
inthe headwaters.

Washburn Brook (07010207-641)

Washburn Brook flows southwest from just south of the city of Bock to the Rum River northeast of
Pease. Washburn Brook is 100% channelized and is scored againstamodified use IBl score. Fish data
collected from one biological station (13UM049) sampled in 2013. The fish 1Bl score below the modified
use threshold and the lower confidence limit. There was limiting habitat with the lowest MSHA and one
of the lowestFIBI (13) scoresin the entire Rum River Watershed.

Chase Brook (07010207-689)

Chase Brook flows south from Mille Lacs CR. 11, justwest of Hwy. 169, to the Rum Riverin Milaca. One
biological station (13UMO059) was sampled for both fish and macroinvertebratesin 2013. Both fish and
macroinvertebrates scored above the general use threshold and within the upper confidence interval.
Chase Brook has good surrounding land use and large undisturbed riparian buffer creating good fishand
macroinvertebrate habitat.
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Figure 36. Photograph at 10X water chemistry location
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Figure 37. Currently listed impaired waters by parameter and land use characteristics in the Upper Rum River
Aggregated 12-HUC.
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Tibbetts Brook Aggregated 12-HUC HUC 0701020702-02

Tibbetts Brook subwatershed is the second smallest subwatershed in the Rum River Watershed encompassing 43 mi2. The north/south Morrison and
Mille Lacs county line splits the watershed in half. Tibbitts Brook flows southwest out of a large wetland complex to the Rum River near the junction of
CR 16 and Highway 169. Over half of the watershed is forested (54.8%) and the wetland complex at the headwaters makes up for (20.3%) of the land
use. Similarto the surrounding areain the Rum River Watershed rangeland (21.3%) is one of the predominant land uses. There are no citiesin the
subwatershed so developed land only accounts for (1.7%) of the land use. The intensive water chemistry station is co-located with biological station
13UM043.

Table 8. Aquatic life and recreation assessments on stream reaches: Tibbetts Brook Aggregated 12-HUC. Reaches are organized upstream to downstream in
the table.

07010207-676

Tibbetts Brook,

T40 R28W S25, west lineto T40 R2W S36,
west line

13UMO088 2.79 WWm MTS| IF | IF | IF IF | IF IF NA

07010207-677
Tibbetts Brook,
T40 R28W S35, eastlineto Rum R

07UMO08L, MTS X
13umoaz | 70 WWg | MTS IF | IF | IF MTS | MTS IF Fs* | Fs

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP = Impaired (Fails Standards)
Key for Cell Shading: || = existing impairment, listed priorto 2014 reporting cycle; Il = new impairment; [ "] = full support of designated use;|=insufficient information.
Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe =Warmwater exceptional, CWg =Coldwater general, CWe =Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 9. Minnesota Stream Habitat Assessment (MSHA): Tibbetts Brook Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
1 07UMO081 Tibbetts Brook 5 13 18.2 13 25 74.2 Good
2 13UMO043 Tibbetts Brook 3.75 115 14.4 13 13 55.65 Fair
1 13UM088 Tibbetts Brook 2.5 5 8 8 4 27.5 Poor
Average Habitat Results: Tibbetts Brook Aggregated 12-HUC 3.75 9.83 13.53 11.33 14 52.45 Fair
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median ofthe most-disturbed sites (45 < MSHA < 66)
[[1=Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 10. Channel Condition and Stability Assessment (CCSI): Tibbetts Brook Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 13UMO088 Tibbetts Brook 14 9 18 5 46 moderately unstable
1 13UM043 Tibbetts Brook 14 11 13 5 43 fairlystable
Average Stream Stability Results: Tibbetts Aggregated 12-HUC 14 10 155 5 445 fairly stable

Qualitative channel stability ratings
[ =stable: CCSI <27

=fairlystable: 27 <CCSI <45

=moderately unstable: 45 <CCSI < 80

=severelyunstable: 80 < CCSI <115

[[= extremely unstable: CCSI > 115
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Table 11. Outlet water chemistry results: Tibbetts Brook Aggregated 12-HUC.

Station location: Tibbetts Brook, at CSAH 19, 5.5 mi. NW of Milaca

STORET/EQuIS ID: S007-553

Station #: 13UMO043

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 0.9 7.9 45 40

Dissolved Oxygen (DO) mg/L 21 5.7 10.3 7.8 5

pH 21 7 8.8 7.9 6.5-9

Secchi Tube 100 cm 8 92 100 98.3 40

Total Suspended Solids mg/L 10 2 11 45 15

Escherichia coli (geometricmean) | MPN/100ml 15 76.5 77.2 126

Escherichia coli MPN/100ml 15 16 754 149.1 1260

Phosphorus ug/L 10 38 128 87.3 50 9
Temperature, water deg°C 21 15.5 30.2 22.4

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Tibbetts Brook Aggregated 12-HUC, acomponent of the
IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Summary
Tibbitts Brook (07010207-676, 07010207-677)

Tibbitts Brook flows southeast out of a large wetland complex southeast of the city of Hillman to the Rum River near the city of Page. Fish data collected
fromthree stations (13UMO088, 07UM081, 13UMO043) sampledin 2007 and 2013. The fish IBI score is below the modified use threshold and the lower
confidence limitforthe most upstream biological station (13UMO088) sampled in 2013, while the macroinvertebrate data collected in 2013, isabove the
modified use threshold and the upper confidence limit. Very little fish habitatand avery poor MSHA score alongwith modified land use may be a
contributing factor to low fish IBI scores. Fish data collected from lower two stations (07UMO081, 13UM043) sampled in 2007 and 2013. 07UM081
sampledin 2007, the fish IBI score is below the general use threshold and the lower confidence limit. Fish IBl scores sampledin 2013, isabove the
general use threshold and the upper confidence limit. The station below the threshold was channelized stream and was purposely sample because it was
modified foraspecial projectlooking for ditches throughout the state thatare exceptional foraquaticlife. The reach sampled was one of the only
modified reachesin the entire AUID which may limit the fish assemblage even though there isagood habitat score and cover forfishand isnot used
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toward the assessment of the AUID (-677). The macroinvertebrate IBl score (23) is well below the general use aquatic life threshold of 51 for this class.
An impairment determination was made based on this information; however, the impact of the streams below normalwater level on the
macroinvertebrate community remained aquestion. This site was monitored again in 2015, to help ascertain the influence of the low water levels on the
macroinvertebrate assessment. In 2015, the opposite situation occurred with high water levels present due to abeaver dam located at the downstream
end of the reach. The macroinvertebrate score (59.7) was above the threshold and within the confidence interval. The site was listed with the EPA but
afterthe resample in 2015 a correction of supporting foraquaticlife is pending.

Stream assessments

There are five stream reachesin the Tibbetts Brook Aggregated 12-HUC. For aquaticrecreation, 1 of the 5 stream reaches hasbeen assessed. The
remaining stream reaches either have insufficientinformation or no data. Tibbetts Brook (07010207-677) is meeting the aquaticrecreation standard.
The vast amount of forestry and intact riparian zone across the watershed is mostly likely contributing the low bacterialevels.

For aquaticlife, 2of the 5 stream reaches have been assessed. The remaining stream reaches either have insufficientinformation or no data. Tibbetts
Brook (07010207-677) has elevated levels of phosphorus; however, itisunclearif thisis resulting in algae blooms or excessive vegetative growth. The
headwaters and the above stream reach (07010207-676) flows through cropland which could be acontributor to the higherlevels of phosphorus. Itwas

noted that the runsand pools contained excess sedimentwhich could also be a contributor to the high levels of phosphorus. The overalltransparency
(average: 98.3cm) of the Tibbetts Brook (07010207-677) isverygood.

Rum River Watershed Monitoring and Assessment Report « October 2016 Minnesota Pollution Control Agency
62



Figure 38. Photograph at 10X water chemistry location.
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Figure 39. Currently listed impaired waters by parameter and land use characteristics in the Tibbitts Brook

Aggregated 12-HUC.
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Headwaters Rum River Aggregated 12-HUC HUC 0701020702-03

The Headwaters Rum River subwatershed is first subwatershed the Rum River flows through. The RumRiver startsin the north at Mille Lacs Lake and
flows south through Ogechie Lake then turns southeast to flow through Shakopee Lake then turns again flow south through Lake Onamiaand the city of
Onamia. The Rum River continues south out of Onamiaand the subwatershed ends where Tibbitts Brook enters the RumRiver. The subwatershed is
almostcompletely in Mille Lacs county except ~ 1 mi? of the southeast corner of Crow Wing county and ~ 2 mi? of the northeast corner of Morrison
county. Nearly 75% of the 126.9 mi 2 subwatershed has natural land uses. The largest land uses are forest (46%) and wetland (26.3%). The outlet water
chemistry monitoring station was co-located with biological monitoring station 0OUMO032.

Table 12. Aquatic life and recreation assessments on stream reaches: Headwaters Rum River Aggregated 12-HUC. Reaches are organized upstream to downstream in
the table.

07010207-509
Rum River,
Lk Onamia to Tibbetts Bk

00UMO032,

*
13UM054 21.08 WWg | MTS | EXP | MTS|MTS | MTS | MTS [ MTS | MTS MTS IF* | Fs

07010207-564
Black Brook, 04UM013 2.74 WW(g MTS FS | NA
Headwaters to Rum R

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF =Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA = Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP =Impaired (Fails Standards)
Key for Cell Shading: "] = existing impairment, listed prior to 2014 reporting cycle; Il = new impairment; || = full support of designated use;||=insufficient information.
Abbreviations for Use Class: WWg =warmmwater general, WWm=Warmwater modified, WWe = Warmwater exceptional, CWg = Coldwater general, CWe = Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 13. Minnesota Stream Habitat Assessment (MSHA): Headwaters Rum River Aggregated 12-HUC.

Land Use Riparian Substrate Fish Channel | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) Cover Morph. (0-100) MSHA Rating
2 00UMO032 Rum River 5 13 25.3 13 30.5 86.8 Good
2 13UMO054 RumRiver 3.75 12.75 21.5 155 22 75.5 Good
Average Habitat Results: Headwaters Rum River Aggregated 12-HUC 4.375 12.875 23.4 14.25 26.25 81.15 Good
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66)
[ =Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 14. Channel Condition and Stability Assessment (CCSI): Headwaters Rum River Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 00UMO032 RumRiver 11 13 8 3 35 fairlystable
1 13UMO054 Rum River 4 7 6 1 18 stable
Average Stream Stability Results: Headwaters Rum River
Aggregated 12-HUC 7.5 10 7 2 26.5 stable

Qualitative channel stability ratings
=fairlystable: 27 <CCSI <45

[ =stable:; CCSI <27

=moderatelyunstable: 45 < CCSI < 80

Table 15. Outlet water chemistry results: Headwaters Rum River Aggregated 12-HUC.
Rum River, Upstream of CSAH 16, 7 mi. N of Milaca

Station location:

=severelyunstable: 80 <CCSI <115

[[J= extremely unstable: CCSI > 115

STORET/EQuIS ID: $002-955

Station #: 00UMO032

Parameter Units # of Samples Minimum Maximum Mean WQ Standard! # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 1.3 17.9 6.3 40

Dissolved Oxygen (DO) mg/L 21 6.7 10.8 8.5 5

pH 21 6.8 8.6 7.7 6.5-9

Secchi Tube 100 cm 21 92.1 107.5 103.6 40

Total Suspended Solids mg/L 10 2 10 5.7 15
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Escherichia coli (geometricmean) [ MPN/100ml 15 8.9 3.29 126

Escherichia coli MPN/100ml 15 1 33 12.6 1260

Chlorophyll-a, Corrected ug/L 13 1 3.4 1.4 7

Phosphorus ug/L 16 11 67 33 50 2
Temperature, water deg°C 21 16.8 30 23

Hardness mg/L 10 52.6 83.7 68.8

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Headwaters Rum River Aggregated 12-HUC, acomponent of
the IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Table 16. Lake assessments: Headwaters Rum River Aggregated 12-HUC.

Mean Mean Mean AQR AQL
Area Trophic Percent Max. Depth Depth CLMP Mean TP chl-a Secchi Support Support

Name MNDNR Lake ID (acres) Status Littoral (m) (m) Trend (mg/L) (ng/L) (m) Status Status
Onamia 48-0009-00 1077 E 4.0 62 2.1 0.9 FS IF
Shakopee 48-0012-00 635 E 100 39 15.6 1.6 IF IF
Ogechie 48-0014-00 393 M 1.8 22 2.3 15 IF

Unnamed 48-0019-00 18 E 32 66.1 1 IF IF
Twelve 49-0006-00 117 E 2.6 52 17.7 1.7 NS

Abbreviations:

D -- Decreasing/Declining Trend
| -- Increasing/Improving Trends

NT —No Trend

Key for Cell Shading:

H - Hypereutrophic
E —Eutrophic

M —Mesotrophic
O - Oligotrophic

= existing impairment, listed priorto 2012 reporting cycle;

FS—Full Support
NS — Non-Support
IF - Insufficient Information

= new impairment;

= full support of designated use
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Summary

Rum River (07010207-509)

The assessedRum River AUID starts at Lake Onamiain the city of Onamiaand flow south to and to the
confluence of Tibbitts Brooksoutheast of the city of Page. Fish data collected fromtwo biological stations
sampledin 2013. The most downstream station (00UMO032) scored at the general use threshold. There isa
replicatesample thatis expired datawhich is above the general use threshold and upper confidence
interval. Percenttolerant taxais higher at the most resent sample which followsthe same pattern as the
invertebrate sample at the station. The most upstream site (13UMO054) was sampled twice in 2013 once
scoring above the general use thresholdand confidence interval the other sample was just below the
upper confidence interval. Invert data collected from the same two stations sampled in 2013. The
downstreamstation (00UMO32) scored belowthe general use threshold on both QA/QC replicate samples.
This same station scored a 96 (out of 100) inthe year 2000. A loss of approximately 20taxaoccurred
between the 2000and 2013 samples. Habitatof samplereachisinexcellent condition according to MSHA.
Large numbers of atolerantriffle beetle were collectedin 2013, affecting the %Very Tolerant and
Minnesota HBI metrics, but dramatic drop in other metrics as well such as Intolerant and Predator Taxa
Richness. Additional monitoring occurred in the summer of 2015 given the pattern of support at other
mainstem Rum stations. The MIBI score at biological station 00UMO032 scored above the thresholdand
confidence interval following the pattern of support like all other mainstem Rum stations

The Rum River (07010207-509) has an extensive water quality dataset containing 36 samplesovera
four-year period. The bacteriasamples are very low compared to the standard. There are a few feedlots
inthe watershed butthere isalarge riparian zone and large amounts of forestry that surround the river
which can attribute to the low bacterialevels. The transparency datais very good.

Black Brook (07010207-564)

Black Brookis a 2.7 mileslong stream flow in awestward direction into the RumRiver just south the city
of Onamia. Only one biological macroinvertebrate sample had been collected from Black Brook
(04UMO013) for method comparability study associated with the 2004 National Wadeable Streams
Assessment. This small headwater stream had amacroinvertebrate I1Bl score of 61, well above the
general use threshold for the northern forest streams glide-pool IBI class.

Lake assessments

For aquaticrecreation, 2 of the 11 lake basins>10 acres in size have been assessed (Table 16). The
remaining lakes either have insufficientinformation or no data. The lakesin the Headwater RumRiver
Aggregated 12-HUC are shallow and considered eutrophic with the exception of Ogechie Lake
(48-0014-00). Ogechie Lake (48-0014-00) is connected to Mille Lacs Lake through a short 0.5 mile-stream
reach. This is the start of the Rum River which flows through two more lakes, Shakopee Lake (48-0012-
00) and OnamiaLake (48-0009-00), before continuingsouth. All three of these lakes have shallow basins
and wetland like characteristics (especially Onamia Lake (48-0009-00). OnamiaLake (48-0009-00) is
meeting the aquatic recreation standard. Twelve Lake (49-0006-00) is not meeting the aquatic
recreation standard. Itislocated on the eastside of cropland and the northern portion haswetland
characteristics. Potential runoff and internalloading are the likely cause of the impairment. There are
three lakes (Onamia: 48-0009-00, Shakopee: 48-0012-00, and Ogechie: 48-0014-00) with aquatic plant
surveys; all with exceptional quality plant communities. This indicates that eutrophicationis not
impacting the aquatic plant community. Upstream of Onamia Lake (48-0009-00) is being restoredinto
native wild rice habitat which could affect the water chemistry of OnamiaLake (48-0009-00). An
additional drawdown is planned which could also affect Shakopee Lake (48-0012-00).
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Figure 40. Photograph at 10X water chemistry location in the Headwaters Rum Aggregated 12-HUC.
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Figure 41. Currently listed impaired waters by parameter and land use characteristics in the Headwaters Rum

Aggregated 12-HUC.
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Bradbury Brook Aggregated 12-HUC HUC 0701020702-04

Bradbury Brook subwatershed is the northern most watershed that flows into the RumRiver. The watershed is mainly in Mille Lacs county but the
western edge of the watershed isin Morrison county encompassing 50.6 mi2. North Fork Bradbury Brook flows southeast and combines with the South
Fork Bradbury Brook to make Bradbury Brook which flows into the Rum River~ 5 mi. south of Onamia. Much like the rest of the northern part of the
Rum River Watershed the majority of the land use is natural. The two largest land uses are forest (56.1%) and wetland (30.7%) and has the smallest
amountof row crop (0.8%) inthe entire watershed. The outlet water chemistry monitoring station was co-located with biological monitoring

station 0OUMO33.

Table 17. Aquatic life and recreation assessments on stream reaches: Bradbury Brook Aggregated 12-HUC. Reaches are organized upstream to downstream
in the table.

07010207-540

Bradbury Brook, 00UMO033 0.93 WWg MTS [ MTS | MTS | MTS | MTS | MTS | MTS | MTS MTS FS | IF
N Fk BradburyBk to RumR
07010207-691

Bradbury Brook, North Fork, 13UMO053 5 WWg EXS | IF IF IF IF | NA
T41 R27W S13, westline to Bradbury Bk

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard, IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP = Impaired (Fails Standards)
Key for Cell Shading: || = existing impairment, listed priorto 2014 reporting cycle; Il = new impairment; "] = full support of designated use;|_|=insufficient information.
Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe =Warmwater exceptional, CWg =Coldwater general, CWe =Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 18. Minnesota Stream Habitat Assessment (MSHA): Bradbury Brook Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
1 00UMO033 BradburyBrook 5 14 225 12 27 80.5 Good
2 13UMO053 BradburyBrook, North Fork 2.875 7.25 18.225 125 21 61.85 Fair
Average Habitat Results: Bradbury Brook Aggregated 12-HUC 3.94 10.63 20.36 12.25 24 71.18 Good
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66)
[ =Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 19. Channel Condition and Stability Assessment (CCSI): Bradbury Brook Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 00UMO33 Bradbury Brook 14 19 13 7 53 moderately unstable
1 13UMO053 Bradbury Brook, North Fork 21 13 12 4 50 moderately unstable
Average Stream Stability Relszt_J:_'st;CBradbury Brook Aggregated 175 16 125 55 515 moderately unstable

Qualitative channel stability ratings

[ =stable: CCSI <27 =fairlystable: 27 <CCSI <45 =moderately unstable: 45 <CCSI < 80 =severelyunstable: 80<CCSI <115 [[=extremelyunstable: CCSI > 115

Table 20. Outlet water chemistry results: Bradbury Brook Aggregated 12-HUC.

Station location: Bradbury Brook, North Brook, Upstream of Hwy 169,5 mi. S of Onamia

STORET/EQUIS ID: S007-554

Station #: 00UMO033

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 0.3 6.7 2.9 40

Dissolved Oxygen (DO) mg/L 21 5.3 9.3 8.1 5

pH 21 6.6 8.8 7.7 6.5-9

Secchi Tube 100 cm 8 100 100 100 40

Total Suspended Solids mg/L 10 2 11 45 15
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Escherichia coli (geometricmean) [ MPN/100ml 15 15 47.2 126

Escherichia coli MPN/100ml 15 2 248 79.8 1260

Phosphorus ug/L 10 23 112 48.9 50 2
Temperature, water deg°C 21 15 30.2 21.8

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Bradbury Brook Aggregated 12-HUC, a component of the
IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Summary
Bradbury Brook (07010207-540)

Bradbury Brook is less than one-mile long and it starts at the confluence of the North Fork and South Fork Bradbury Brook and flows eastinto the Rum
River. Fish datawas collected from one biological station (00UMO033) sampled in 2000 and 2013. The FIBI score in 2000 was below the threshold but
within the confidence interval the 2013, sample is above the general use threshold and within the upper confidence interval. There was very good
habitatand fish cover. Macroinvertebrate monitoring has been conducted at the same biological station on three separate occasions in 2000, 2004, and
2013. Theresulting Bl scores for those sampleswere 83, 64, and 63, respectively. Whileit may appear that this stream has degraded in quality, the high
IBI score in 2000 islikely an artifact of how the stream was sampled at that time; a variation on the qualitative multi-habitat method thatis currently
being used to sample aquatic macroinvertebrates. In 2000, the sampling crew included more habitat types than would be collected using the current
method and therefore collected more taxa from groups that utilize these habitats such as dragonflies and damselflies. Overall, the macroinvertebrate
community of Bradbury Brook s in good health meeting general aquaticlife use criteria.

Bradbury Brook is meeting the aquaticrecreation standard. The transparency (average: 100cm) is very good and continuous dissolved oxygen samples
were taken here which resulted in 1036 samples. The majority of the data fluctuates between 5mg/Land 7.9mg/L which indicates full support for
aquaticlife.

Bradbury Brook, North Fork (07010207-691)

North Fork Bradbury Brook flows southeast from awetland and wooded dominated areawest of Onamiato the confluence with the South Fork
Bradbury Brook. One biological station (13UMO053) was sampledin 2013. During the assessment process there were concerns about the
representativeness of the macroinvertebrate data collected from 13UMO053. This station was located where the stream flows through an open pasture
when the majority of this stream’s length has a natural riparian corridor. Inaddition, the water level at the time of macroinvertebrate sampling was
below normal. Therefore, an additional macroinvertebrate sample was collected from this stationin 2015 during normal water levels. Attempts to locate
amore representative station were hampered by limited access points to the stream and difficulty in obtaining landowner permission. Results of this
new monitoring effort will be considered in afollow-up assessment of this AUID.
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Figure 42. Photograph at 10X water chemistry location in the Bradbury Brook Aggregated 12-HUC.
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Figure 43. Currently listed impaired waters by parameter and land use characteristics in the Bradbury Brook Aggregated 12-HUC.
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West Branch Rum River Aggregated 12-HUC HUC 0701020703-01

West Branch Rum Riveris the largest subwatershed that flows into the Rum River encompassing 141.2 mi2. The headwaters are in southeast Morrison
county and northeast Benton county and flow southeast through Mille Lacs county where itjoins the RumRiverin the city of Princeton. The West
Branch Rum River subwatershed islocated in the central part of the Rum River Watershed and where the land use changes from predominately natural
inthe north to predominately agricultural. Rangeland (31 %) and cropland (26.6%) makeup over half the land use in the subwatershed. The highest
density of forested area (25.3%) occurs in the northeast corner of Benton county. The outlet water chemistry monitoring station was co-located with
biological monitoring station 13UMO048.

Table 21. Aquatic life and recreation assessments on stream reaches: West Branch Rum River Aggregated 12-HUC. Reaches are organized upstream to downstream
in the table.

07010207-525

Rum River, West Branch, 13UMO048 15.75 WWyg MTS MTS | MTS | MTS | MTS | MTS [ MTS MTS

Estes Bk to RumR

07010207-527 07UMO080,

Rum River, West Branch, 13UMO055,

Headwaters (Unnamed Ik 49-0172-00) to 13UMO56, 40.68 Wwg MTS| MTS| IR | IF | MTS IF | MTS IF FS | NA
Estes Bk 13UMO065

07010207-667

Unnamed creek, 13UMO075 6.55 WWg MTS IF IF IF IF IF IF NA
Headwaters to WBrRumR

07010207-684

Prairie Brook, 13UMO77 4.85 WWm MTS IF IF IF IF IF IF FS NA
Headwaters to -93.6682, 45.6013

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF =Insufficient Information

Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP =Impaired (Fails Standards)

Key for Cell Shading: [ = existing impairment, listed priorto 2014 reporting cycle; [l = new impairment; "] = full support of designated use;|=insufficient information.
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Abbreviations for Use Class: WWg =wamwater general, WWm=Warmwater modified, WWe = Warmwater exceptional, CWg = Coldwater general, CWe = Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.

Table 22. Minnesota Steam Habitat Assessment (MSHA): West Branch Rum River Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
1 07UMO080 Rum River, West Branch 1 7 18.6 12 22 60.6 Fair
1 10EM116 Unnamed ditch 0 11 8 6 7 32 Poor
2 13UM048 Rum River, West Branch 5 15 20.9 10 28 78.9 Good
2 13UMO055 Rum River, West Branch 3.75 13.25 22.15 115 275 78.15 Good
1 13UMO056 Rum River, West Branch 5 14 22 14 29 84 Good
1 13UMO065 Rum River, West Branch 25 13 22 13 28 78.5 Good
1 13UMO072 Unnamedditch 25 8 13.7 10 6 40.2 Poor
2 13UMO075 Unnamed creek 0.25 9.25 211 11 23.5 65.1 Fair
1 13UMO077 Prairie Brook 0 11 10.6 15 14 50.6 Fair
1 13UM080 StonyBrook 0 5 16 11 8 40 Poor
2 15EM091 Rum River, West Branch 25 115 18.975 13 21 66.975 Good
Average Habitat Results: West Branch Rum River Aggregated 12-HUC 2.045 10.73 17.64 11.5 19.45 61.37 Fair
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median ofthe most-disturbed sites (45 < MSHA < 66)
[[=Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 23. Channel Condition and Stability Assessment (CCSI): West Branch Rum River Aggregated 12-HUC.
Upper
Banks Lower Banks Substrate Channel Evolution CCSI Score Ccsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 10EM116 Unnamedditch 15 9 13 1 38 fairlystable
1 13UM048 Rum River, West Branch 29 23 20 6 78 moderately unstable
1 13UMO055 Rum River, West Branch 9 13 15 3 40 fairlystable
1 13UMO056 Rum River, West Branch 9 15 10 3 37 fairlystable
1 13UMO065 Rum River, West Branch 11 15 12 5 43 fairlystable
1 13UMO075 Trib. to Rum River, West Branch 21 11 10 5 47 moderately unstable
1 13UMO080 StonyBrook 15 13 20 5 53 moderately unstable
Average Stream Stiblllty Results: West Branch Rum River 1557 1414 14.29 4 48 T T
ggregated 12-HUC

Qualitative channel stability ratings

[ =stable: CCSI <27

=fairlystable: 27 <CCSI <45

=moderately unstable: 45 <CCSI < 80

=severelyunstable: 80 < CCSI <115

[[= extremely unstable: CCSI > 115
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Table 24. Outlet water chemistry results: West Branch Rum River Aggregated 12-HUC.

Station location: Rum River, West Branch, at CR 102, 1 mi. W of Princeton

STORET/EQuIS ID: S002-953

Station #: 13UM048

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 0.1 12.4 3.4 40

Dissolved Oxygen (DO) mg/L 21 5 11.7 8.1 5

pH 21 5.3 8.6 7.5 6.5-9 2
Secchi Tube 100 cm 21 38 107.5 88.4 40 1
Total Suspended Solids mg/L 10 3 11 7 15

Escherichia coli (geometricmean) | MPN/100ml 15 77 166 126

Escherichia coli MPN/100ml 15 18 1301 222.6 1260

Phosphorus ug/L 10 47 171 96 100 3
Temperature, water deg°C 21 14.6 26.7 20.5

Hardness mg/L 10 70.7 198 147.1

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the West Branch Rum River Aggregated 12-HUC, a component
of the IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID
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Summary
Rum River, West Branch (07010207-525, 07010207-527)

The West Branch Rum Riveris the largest tributary to the RumRiverand flows southeast from the
township of Mount Morris to the Rum Riverin Princeton. Four biological stations were sampled
(13UMO55, 13UMO056, 13UMO065, 13UMO048) in 2013, and one biological station (07UMO080) was
sampledin 2007 on the West Branch of the RumRiverfor fish. All of the fish samplesin 2013, including a
repeatsample of 13UM048 were above the threshold and the confidence interval. Fish habitat was
abundantat all of these sites with good MSHA scores at all of the samplinglocations. The lower section
of the West Branch Rum River (-625), from Estes Brook to the RumRiver, was determined to be
impaired foraquaticlife based on macroinvertebrate monitoring data. The nextsection of river
upstream (-627) also had low macroinvertebrate IBl scores but was not listed asimpaired because low
waterlevelsattwo stationsin 2013, precluded effective sampling of a primary habitat type (riffles) and
another station (13UMO065) had an IBI score above the general use threshold. The lower part of the
West Branch Rum River had sufficient water at the time of macroinvertebrate monitoring, and thus it
was concluded that water level was minimally impacting the 1Bl assessment. The macroinvertebrate
community at the lower monitoring station (13UM048) had a lower percentage of EPT (mayflies,
caddisflies, and stoneflies) individuals, fewer intolerant taxa, and a higher percentage of tolerant taxa
relative to the nextsite upstream (13UMO065), which was meeting the aquaticlife use criteria.

There are 22 stream reachesin the West Branch Rum River Aggregated 12-HUC. For aquaticrecreation,
1 of the 22 stream reaches has been assessed. The remaining stream reaches either have insufficient
information or no data. The Rum River, West Branch (07010207-525) is 16 mileslongandislocated at
the bottom of the watershed. There isan extensive bacteriadataset (37 samples) thatextendsovera
four-year period. The geometric monthly mean exceeds the standard in June (224MPN/100ml) and
August (214MPN/100ml) as well as an individual exceedance (1301MPN/100ml); resultinginan
impairment foraquaticrecreation use. There are 69 established feedlotsin the West Branch Rum River
Aggregated 12-HUC; 7 within amile of the West Branch Rum River (07010207-525).

For aquaticlife, 4of the 22 stream reaches have been assessed. The remaining stream reaches either
have insufficientinformation or no data. The West Branch Rum River (07010207-525 and 07010207-

527) has very good transparency. There are pH values that drop below the standard. These exceedances
occurredin June of 2013 and 2014. The pH datasetis extensive containing 109 samplesoveran
eight-year period with the two exceedances. The dissolved oxygen dataset consistently is higherinthe
spring and fall and lower throughout the summer months. The phosphorus dataindicates nutrients are
elevated; nodataexiststodetermine if itisresulting in excess algae orrooted vegetation in the stream.

Unnamed Creek (07010207-667)

Unnamed Creek flows east from Morrill Township to the West Branch Rum River. Fish data collected
fromone biological station (13UMO075) sampledin 2013. The fish IBI score isabove the general use
threshold and the upper confidence limit. The station was sampled twice in 2013 but the first sample is
not assessable due to the stream did not have time to recolonize due to a late spring and the stream
was dry in the previous fall. Even with little time to recolonize the first sample taken was above the
general use threshold and within the upper confidence limit. Fora modified stream reach there was an
abundance of fish habitatincluding woody debris and riffles. Invert data collected from the same
biological station sampled in 2013 the invert 1Bl score is below the general use threshold and the lower
confidence limit. Low flow may be impactinginvert IBl score but, evidence of nutrientenrichmentand
erosionissues preclude dismissing the low score due to natural disturbance. Fish were sampled the day
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before invert samplingand water levels were sufficient to obtain adecentsample of headwater fish
species (~300 individuals).

Prairie Brook (07010207-684)

Fish data collected on Prairie Brook from one biological station (13UMOQ77) sampledin 2013. FishIBI
score is above the modified use threshold and within the upper confidence interval. Good cover for fish
and a good riparian along the sampling site may have contributed to the good FIBI score.

Figure 44. Photograph at 10X water chemistry location in the West Branch Rum Aggregated 12-HUC.
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Figure 45. Currently listed impaired waters by parameter and land use characteristics in the West Branch Rum
Aggregated 12-HUC.
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Estes Brook Aggregated 12-HUC HUC 0701020703-02

Estes Brook is the only subwatershed that flows into the West Branch Rum River. The headwaters of Estes Brook flow southeast out of Benton county
into Mille Lacs county near the city of Estes Brook. Estes Brook’s 43.6 mi?drainage areais predominately in agricultural production, 39.5% is cultivated as
cropland while 34.2% is utilized as pasture for livestock. Only 14.2% of the watershed is forested which are focused along the stream corridors. The
outletwater chemistry monitoring station was co-located with biological monitoring station 13UMO042.

Table 25. Aquatic life and recreation assessments on stream reaches: Estes Brook Aggregated 12-HUC. Reaches are organized upstream to downstream in the table.

07010207-533
Unnamed creek, 13UMO076 1.62 WWyg MTS |MTS| IF | IF | IF IF | IF IF FS | NA
Unnamed crto Estes Bk
07010207-679 L3UM042
Estes Brook, )
' 13.62 WW MTS IF | IF | IF MTS | MTS IF
-93.7502, 45.7028 toW BrRumR 13UMO060 g

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS = Fails Standard; IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA = Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP =Impaired (Fails Standards)
Key for Cell Shading: || = existingimpairment, listed priorto 2014 reporting cycle; [l = new impairment;| | = full support of designated use;|_|=insufficient information.
Abbreviations for Use Class: WWg =warmuwater general, WWm=Warmwater modified, WWe =Warmwater exceptional, CWg =Coldwater general, CWe =Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 26. Minnesota Stream Habitat Assessment (MSHA) Estes Brook Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
2 13UMO042 Estes Brook 3.13 14 12.6 9 23 61.73 Fair
1 13UMO060 Estes Brook 5 11 13.6 15 24 68.6 Good
1 13UMO076 Unnamed creek S 11 12.3 12 26 66.3 Good
2 15UM100 Estes Brook 15 8.75 19.53 14 24 67.78 Good
Average Habitat Results: Estes Brook Aggregated 12-HUC 3.66 11.19 14.51 12.5 24.25 66.10 Good
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median ofthe most-disturbed sites (45 < MSHA < 66)
[[=Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 27. Channel Condition and Stability Assessment (CCSI): Estes Brook Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 13UMO060 Estes Brook 28 21 24 7 80 moderately unstable
1 13UMO042 Estes Brook 22 17 12 5 56 moderately unstable
1 13UMO076 Unnamed creek 6 22 14 3 45 fairlystable
Average Stream Stability Res:ILthC: Estes Brook Aggregated 12- 18.67 20 16.67 5 60.33 S s

Qualitative channel stability ratings

[ =stable: CCSI <27

=fairlystable: 27 <CCSI <45

=moderatelyunstable: 45 < CCSI < 80

=severelyunstable: 80 < CCSI <115

[[= extremely unstable: CCSI > 115
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Table 28. Outlet water chemistry results: Estes Brook Aggregated 12-HUC.

Station location: Estes Brook, at Davenport RD, 4.5 mi. NW of Princeton

STORET/EQUIS ID: S006-104

Station #: 13UMO042

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 0.9 16.1 5.9 40

Dissolved Oxygen (DO) mg/L 21 3.9 10.7 8 5 1
pH 21 7 9 7.5 6.5-9

Secchi Tube 100 cm 21 724 107.5 99.6 40

Total Suspended Solids mg/L 10 4 10 6.2 15

Escherichia coli (geometricmean) | MPN/100ml 15 295.3 740.8 126 2
Escherichia coli MPN/100ml 15 6 2419 764.9 1260 2
Phosphorus ug/L 10 42 192 103.5 100 4
Temperature, water deg°C 21 154 29.2 21.9

Hardness mg/L 10 95.4 219 196.9

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Estes Brook Aggregated 12-HUC, a component of the IWM
work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Summary
Unnamed Creek (07010207-533)

Unnamed Creek flows into Estes Brook northwest of the city of Princeton. The streamisina predominately agricultural areabut the stream corridor
near the confluence of Estes Brook is heavily wooded. One biological station (13UMO076) was sampledin 2013. Both fish and macroinvertebrates have
passing scores. The MSHA and CCSI scored good and fairly stable respectively which may both conducive to good FIBI and MIBI scores.

Estes Brook (07010207-679)

EstesBrook is the largest tributary to the West Branch RumRiver. It flows southeastand enters the West Branch RumRiver 4.5 miles northwest of the
city of Princeton. Two biological stations (13UM060, 13UMO042) were sampled for fishin 2013. Both biological stations scored above the threshold and
the confidence interval and arepeat sample occurred at 13UM042 and had the result.
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Macroinvertebrate monitoring occurred at the same two locations along Estes Brook. Based on the results of those two samplesitappears that the
lower part of the streamis in worse condition, triggering an impairment determination for this general aquatic life designated stream. At the lower
station (13UMO042) the macroinvertebrate IBl score was 43, 10 points below the threshold for this stream class. An evaluation of the habitatat this
location suggests thatinstability of the channel (i.e., bank erosion, embedded substrates) may be contributing to the poor macroinvertebrate
community, symptoms of hydrologicalteration further up in the watershed.

Stream assessments

There are five stream reachesin Estes Brook Aggregated 12-HUC. For aquatic recreation, 1 of the 5 stream reaches has been assessed. The remaining
stream reaches either have insufficientinformation or no data. The bacteriasamples are elevated throughout the dataset with some individual samples
reachingas high as 2419 MPN/100mL. Both the geometric mean and the individual samples are exceeding the standard; resulting inanimpairment for
recreation use. There are 35 established feedlots in the Estes Brook Aggregated 12-HUC; 5 within amile of Estes Brook (07010207-579).

For aquaticlife, two of the five stream reaches have been assessed. The remaining stream reaches either have insufficientinformation or no data. The
dissolved oxygen exceeded the standard of 5 mg/L once intwo years (2013 and 2014). The one exceedance (3.9mg/L) occurred before 9am which could
indicate that the dissolved oxygen flux could be apotential stressor on aquaticlife. Overall the transparency is very good in Estes Brook (07010207-579).
The phosphorusiselevated in Estes Brook (07010207-579); information to determineifitwas resultingin excessive algae or rooted vegetation was
unavailable. Estes Brook (07010207-579) flows through predominately cropland which could be acontributor to the high phosphorus levels.
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Figure 46. Photograph at 10X water chemistry location in the Estes Brook Aggregated 12-HUC.
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Figure 47. Currently listed impaired waters by parameter and land use characteristics in the Estes Brook Aggregated 12-HUC.
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Stanchfield Creek Aggregated 12-HUC HUC 0701020704-01

Stanchfield Creek subwatershed is bordered to the north by the St. Croix Basin, to the westand south by the UpperRum and Middle RumRiver
Watersheds respectively, and to the east by Lower Stanchfield Branch subwatershed. There are two main streams that drain the 96.4 mi2watershed.
Agricultural land use makes up the majority of the area in the watershed cropland (39.7%) and rangeland (22.8%). Forested areas (18.9%) mainly occur
along the stream corridors. Stanchfield Creek has its headwaters in northwest Isanti county and avery small section of southeast Mille Lacs County.
Stanchfield Creek flows east to Ties Creek which flows south out of Kanabec County. After the confluence of Ties Creek near the city of Day, Stanchfied
Creek flows south to the Rum River near the city of Spring Vale. The outlet water chemistry monitoring station was co-located with biological monitoring
station 13UMO047.

Table 29. Aquatic life and recreation assessments on stream reaches: Stanchfield Creek Aggregated 12-HUC. Reaches are organized upstream to downstream in the
table.

07010207-518
Stanchfield Creek, 13UM047 14.63 WWg MTS | EXP | IF | MTS | MTS | MTS | MTS | MTS EX Fs | Fs

Ties Cr (Stanchfield Bk) to RumR

07010207-520

Stanchfield Creek,

Headwaters (North Stanchfield Lk 30-0143-00) to
Stanchfield Bk

13UMO061 14.86 WWyg IF IF IF IF IF IF NA

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS = Fails Standard; IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA = Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP =Impaired (Fails Standards)
Key for Cell Shading: [ = existingimpairment, listed priorto 2014 reporting cycle; Il = new impairment; "] = full support of designated use;_|=insufficient information.
Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe =Warmwater exceptional, CWg =Coldwater general, CWe =Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 30. Minnesota Stream Habitat Assessment (MSHA): Stanchfield Creek Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
1 13UM061 Stanchfield Creek 5 10.5 17.1 16 16 64.6 Fair
1 13UMO082 Unnamed creek 0 11 9 8 14 42 Poor
1 13UM081 Ties Creek (Stanchfield Brook) 5 10.5 4 13 10 42.5 Poor
1 13UMO047 Stanchfield Creek 5 12.5 13.7 16 23 70.2 Good
Average Habitat Results: Starnchfield Creek Aggregated 12-HUC 3.75 1113 10.95 13.25 15.75 54.83 Fair
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median ofthe most-disturbed sites (45 < MSHA < 66)
[[=Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 31. Channel Condition and Stability Assessment (CCSI): Stanchfield Creek Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 13UM047 Stanchfield Creek 12 22 8 3 45 fairlystable
Average Stream Stability Reigl.t.jb S(;[anchfleld Creek Aggregated 1 22 8 3 45 Ty e

Qualitative channel stability ratings

[ =stable: CCSI <27

=fairlystable: 27 <CCSI <45

=moderately unstable: 45 <CCSI < 80

=severelyunstable: 80 <CCSI <115

[[= extremelyunstable: CCSI > 115
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Table 32. Outlet water chemistry results: Stanchfield Creek Aggregated 12-HUC.

Station location: Stanchfield Creek, at 357t Ave., 4 mi. NW of Cambridge

STORET/EQuIS ID: S004-980

Station #: 13UMO047

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 0.1 214 5.9 40

Dissolved Oxygen (DO) mg/L 20 29 10.1 7.5 5

pH 20 6.2 8.8 7.9 6.5-9

Secchi Tube 100 cm 20 100 107.5 104.9 25

Total Suspended Solids mg/L 10 2 9 45 30

Escherichia coli (geometricmean) | MPN/100ml 14 33 41 126

Escherichia coli MPN/100ml 14 9 261 58.4 1260

Phosphorus ug/L 10 84 578 210.8 100 9
Temperature, water deg°C 20 17 28.5 22.8

Hardness mg/L 10 136 206 180.4

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Stanchfield Creek Aggregated 12-HUC, a component of the
IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.
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Table 33. Lake assessments: Stanchfield Creek Aggregated 12-HUC.

Mean Mean Mean AQR AQL
Area Trophic Percent Max. Depth Depth CLMP Mean TP chl-a Secchi Support Support
Name MNDNR Lake 1D (acres) Status Littoral (m) (m) Trend (ng/L) (ng/L) (m) Status Status
Lory 30-0096-00 239 E 52 1.8 26 29.9 13 IF FS
South
Stanchfield 30-0138-00 409 E 92 5.2 24 87 74.8 1. NS IF
Krone 30-0140-00 59 E 75 130 0.5
North
Stanchfield 30-0143-00 147 H 100 3.2 1.2 196 35 0.8 NS
Unnamed 30-0162-00 36 E 72 38.5
Lewis 33-0032-00 176 E 45.2 14.0 4.9 NT 26 13.9 2.1 FS IF
Abbreviations: D -- Decreasing/Declining Trend H — Hypereutrophic FS—Full Support
| -- Increasing/Improving Trends E —Eutrophic NS — Non-Support
NT-No Trend M — Mesotrophic IF —Insufficient Information
O - Oligotrophic
KeyforCell Shading: =existingimpairment, listed prior to 2012 re porting cycle; =new impairment; =full support of designated use
Summary

Stanchfield Creek (07010207-518, 07010207-520)

Stanchfield Creek isawetland dominated stream that flows south from near the city of Dalbo to the Rum Riverjust north of the city of Cambridge. Two
biological stations (13UMO061, 13UM047) were sampled in 2013. Fish data from the upstream biological station scored below general use threshold and
within lower confidence interval. Habitat is marginal in the stream with abundant macrophytesin the stream. The fish assemblage is dominated by
intolerant species that broughtdown the 1Bl score. A low dissolved oxygen reading at 3 p.m. in a macrophyte dominated reach indicates nutrient
problems. Nutrientenrichment may be threatening the biological integrity of this creek. The most downstream fish IBl score isabove general use
threshold and within upper confidence interval. Habitat was good in the stream with abundant wild rice in the margins of the stream. The fish
assemblage was decent but lackingintolerant species which brought down the 1Bl score. The fish and invertebrate scores are on the edge of impairment.
The natural characteristics of the stream channel were taken into consideration in the assessment of macroinvertebrate community at the Stanchfield
Creek monitoring station (13UMO047). Dense wetland vegetation, including wild rice, was presentalong the margins of the reach resulting in many
macroinvertebrates typical of wetlands being presentin the sample. Still, atotal of 10 EPT taxa were collected, indicating that this low gradient stream
was inrelatively good health. Therefore, despite an IBl score that fell a few points below the general use thresholdfor this streamclass, the
macroinvertebrate community was considered to be indicative of astream thatis supporting its aquaticlife designated use. Total phosphorus
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concentrations were elevated in this stream but were not resulting inincreased productivity (i.e., eutrophication). This situation should continue to be
monitored as nutrientenrichment may represent athreat to the healthy aquaticcommunities currently inhabiting this stream.

Stream assessments

There are 7 stream reachesin Stanchfield creek aggregated 12-HUC. For aquaticrecreation, 1 of the 7 stream reaches has been assessed. The remaining
stream reaches either have insufficientinformation or no data. Stanchfield Creek (07010207-518) has very low bacterialevelsandis supporting
recreational use. There are no feedlotsin the immediate vicinity of the stream but some in the watershed.

For aquaticlife, 2of the 7 stream reaches have been assessed. The remaining stream reaches either have insufficient information or no data. The overall
transparency isvery goodas it neverdrops below 100 cm in Stanchfield Creek (07010207-518). The dissolved oxygen datasetwas small; afew
observations dropped below the standard over the course of the dataset. Stanchfield Creek (07010207-518) has high levels of phosphorus butno
response parameters to determine if excess algal growth is resulting.

Lake assessments

For aquaticrecreation, 4 of the 18 lake basins>10 acres in size have been assessed (Table 33). The remaining lakes either have insufficientinformation
or no data. The majority of the lakes are shallow and eutrophic. Lory Lake (30-0096-00) has lower levels of phosphorus compared to the response
variables of chlorophyll-aand Secchi. There isinsufficientinformation to assess Lory Lake (30-0096-00). South Stanchfield (30-0138-00) flows into North
Stanchfield (30-0143-00) and both are shallow and contain very high levels of phosphorus. The shallowbasins will cause some internal loading which will
resultinincreasing phosphorus across the summer. Additionally, the surrounding landscape is predominately cropland which could also be a cause to
the high levels of phosphorus. Both lakes are not meeting the aquaticrecreation standard. Lewis Lake (33-0032-00) is a relatively deep lake at the top of
the watershed with overall good water quality. This can be attributed to the land use whichisdominated by forestand wetland.

Lory Lake (30-0096-00) and Lewis Lake (33-0032-00) both had fish surveysconducted and assessed. For both lakes, Yellow Bullhead was the dominant
speciesinthe trap nets, by biomass, and Northern Pike was the dominate speciesin the gill nets, by biomass. The nearshore samples were dominated by
Bluegillsin both lakes as well. The fish community condition of Lory Lake (30-0096-00), as measured by the FishIBI, indicates thatitis meetingthe
aquaticlife standard. The fish community condition of Lewis Lake (33-0032-00) had insufficientinformation to assess foraquaticlife.

Plantsurveyswere completed on Lory Lake (30-0096-00), South Stanchfield (30-0138-00), North Stanchfield (30-0143-00), and Lewis Lake (33-0032-00).
Both Lory Lake (30-0096-00) and Lewis Lake (33-0032-00) had plantcommunities thatwere above the threshold indicating ahealthy water quality to
support plantcommunities. South Stanchfield (30-0138-00) and North Stanchfield (30-0143-00) had plantcommunities that were of poorer quality with
scores below the threshold for both lakes.

Lewis Lake (33-0032-00) isa deeplake inthe Northern Lakes and Forestecoregion. Itisa relative large watershed and the average phosphorus
concentrationis close to the standard. This lake should be considered high priority for protection becauseit can susceptible to increases of phosphorus
in multiple ways (development, wetland drainage, etc.). These sources could cause any of the lakes to become impaired in this watershed.

Rum River Watershed Monitoring and Assessment Report « October 2016 Minnesota Pollution Control Agency
92



Figure 48. Photograph at 10X water chemistry location in the Stanchfield Creek Aggregated 12-HUC.
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Figure 49. Currently listed impaired waters by parameter and land use characteristics in the Stanchfield Creek Aggregated 12-HUC.
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Middle Rum River Aggregated 12-HUC HUC 0701020705-01

The Middle Rum River subwatershed is the largest riverine subwatershed encompassing 151.52 mi? of southeast Mille Lacs county, northeast Sherburne
county, and central Isanti county. The Rum River flow east from Princeton to Cambridge which are two of largest cities within the Rum River Watershed.
Developed land use makes up 9.5% of the subwatershed. Agriculturalland use makes up the majority of the areain the watershed cropland (32.4%) and
rangeland (18.7%). The outlet water chemistry monitoring station was co-located with biological monitoring station 13UMO093. Two additional intensive
water chemistry stations were placed in the watershed to get water chemistry datafrom below Princeton’s wastewater treatment plant biological
monitoring station 13UM093 and getupstream water chemistry datafrom Cambridge’s wastewater treatment plant biological monitoring station
13UMO046.

Table 34. Aquatic life and recreation assessments on stream reaches: Middle Rum River Aggregated 12-HUC. Reaches are organized upstream to downstream in the
table.

07010207-504

Rum River, 13UMO16, 13IMOBT, 34.41 Wwg | MTs | MTS | MTS | MTS | MTS | MTS | MTS | MTS EX s | Fs
Stanchfield Cr to Seelye Bk 13UM093

07010207512

Rum River, . 10EMO036, 13UM094 37.56 WWg | MTS | MTS | IF | MTS | MTS | MTS | MTS | MTS MTS s | Fs
W Br Rum R to StanchfieldCr

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA = Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP =Impaired (Fails Standards)
Key for Cell Shading: || = existing impairment, listed priorto 2014 reporting cycle; Il = new impairment; "] = full support of designated use;|_|=insufficient information.
Abbreviations for Use Class: WWg =warmmwater general, WWm=Warmwater modified, WWe = Warmwater exceptional, CWg =Coldwater general, CWe = Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 35. Minnesota Stream Habitat Assessment (MSHA): Middle Rum River Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
4 10EMO036 Rum River 3.94 13.63 15.25 11.75 195 64.06 Fair
1 13UMO046 RumRiver 35 11 19.1 14 28 75.6 Good
1 13UMO051 SpencerBrook 5 11 9 12 6 43 Poor
1 13UMO087 RumRiver 3.75 145 18.3 14 30 80.55 Good
1 13UM091 Unnamed creek 2.5 10 4 6 1 235 Poor
1 13UMO093 Rum River 35 14 17.05 6 17 57.55 Fair
1 13UMO094 RumRiver 5 12 17.8 14 27 75.8 Good
Average Habitat Results: Middle Rum River Aggregated 12-HUC 3.88 12.3 14.36 11.1 18.35 60.01 Fair
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median ofthe most-disturbed sites (45 < MSHA < 66)
[[=Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 36. Channel Condition and Stability Assessment (CCSI): Middle Rum River Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 13UMO094 Rum River 21 38 13 7 79 moderately unstable
1 13UMO087 Rum River 32 23 16 7 78 moderately unstable
1 10EMO036 Rum River 24 28 21 5 78 moderately unstable
1 13UMO046 RumPRiver 30 17 22 5 74 moderately unstable
1 13UMO093 RumRiver 29 19 15 7 70 moderately unstable
1 13UMO091 Trib. to Rum River 7 10 9 1 27 stable
A t tability Results: Middle Rum River A t
verage Stream Stability eig_iucldd e Rum River Aggregated 23.83 225 16 5.33 67.67 moderately unstable

Qualitative channel stability ratings
[ =stable: CCSI < 27 =fairlystable: 27 <CCSI <45

=moderatelyunstable: 45 < CCSI < 80

=severelyunstable: 80 < CCSI <115

[[= extremely unstable: CCSI > 115
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Table 37. Outlet water chemistry results: Middle Rum River Aggregated 12-HUC.

Station location:

Rum River, Downstream of Hwy 95, in Cambridge

STORET/EQuIS ID: S005-326

Station #: 13UMO046

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 0.4 6.6 2.9 40

Dissolved Oxygen (DO) mg/L 20 5.2 10 7.7 5

pH 20 6.7 8.1 7.5 6.5-9

Secchi Tube 100 cm 20 61.4 107.5 934 40

Total Suspended Solids mg/L 10 4 14 7.4 15

Escherichia coli (geometricmean) | MPN/100ml 14 11.9 20.7 126

Escherichia coli MPN/100ml 14 4 118 37.3 1260

Chlorophyll-a, Corrected ug/L 13 1 5.6 2.7 18

Phosphorus ug/L 16 52 178 100.6 100 7
Temperature, water deg°C 20 15.6 27.1 21.6

Hardness mg/L 10 54.9 125 104.4

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Middle Rum River Aggregated 12-HUC, acomponent of the

IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Rum River Watershed Monitoring and Assessment Report « October 2016

97

Minnesota Pallution Control Agency



Table 38. Outlet water chemistry results: Middle Rum River Aggregated 12-HUC.

Station location:

Rum River, 10920 313t Ave, 2.5 mi. SE of Princeton

STORET/EQuIS ID: S007-551

Station #: 13UMO094

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 0.6 5.3 2.4 40

Dissolved Oxygen (DO) mg/L 20 5.1 9.4 7.7 5

pH 20 6.8 8.4 7.5 6.5-9

Secchi Tube 100 cm 7 55 100 79.1 40

Total Suspended Solids mg/L 10 4 17 10.2 15 1
Escherichia coli (geometricmean) | MPN/100ml 14 234 52.1 126

Escherichia coli MPN/100ml 14 1 697 94.7 1260

Chlorophyll-a, Corrected ug/L 13 1 2.6 1.4 18

Phosphorus ug/L 16 29 550 109.7 100 5
Temperature, water deg°C 20 14.5 27.5 21.4

1Secchi Tube standards are surrogate standards derived from the total suspended solids.

**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Middle Rum River Aggregated 12-HUC, acomponent of the
IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Table 39. Outlet water chemistry results: Middle Rum River Aggregated 12-HUC.

Station location:

Rum River, West of Oak Cir., 1.5 mi. S of Cambridge

STORET/EQuIS ID: S007-552
Station #: 13UM093
# of WQ
Parameter Units # of Samples Minimum Maximum Mean WQ Standard? Exceedances
Ammonia-Nitrogen ug/L 10 0.9 6.8 3.2 40
Dissolved Oxygen (DO) mg/L 20 5 9.9 7.5 5
pH 20 6.9 8 7.5 65-9
Secchi Tube 100cm 7 80 100 95.1 40
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Total Suspended Solids mg/L 10 3 12 6.9 15
Escherichia coli (geometric MPN/100
mean) ml 14 19.5 215 126
MPN/100
Escherichia coli ml 14 10 86 26.5 1260
Chlorophyll-a, Corrected ug/L 13 11 6.7 2.9 18
Phosphorus ug/L 16 80 210 1194 100 7
Temperature, water deg °C 20 15.6 27.1 21.6

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Middle Rum River Aggregated 12-HUC, acomponent of the

IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Table 40. Lake assessments: Middle Rum River Aggregated 12-HUC.

Mean Mean Mean AQR AQL
MNDNR Lake Area Trophic Percent Max. Depth Depth CLMP Mean TP chl-a Secchi Support Support

Name ID (acres) Status Littoral (m) (m) Trend (ng/L) (ug/L) (m) Status Status
Elizabeth 30-0083-00 268 M 15 15 1.6 2 FS
Blue (NorthBay) | 30-0107-01 a7 3.2 15 NT 14 IF IF
Blue (South Bay) [ 30-0107-02 247 M 9.4 4.6 NT 24 38.3 1.7 IF IF
Tennyson 30-0113-00 112 H 0.5 107 4.8 0.9 NS
Baxter 30-0114-00 77 H 100 3.0 104 24.2 11 NS
Spectacle 30-0135-00 249 M 65.6 15.7 3.7 | 19 3 4.2 FS ES
Green 30-0136-00 822 E 45 8.5 NT 52 30.2 1.7 NS NS
Silver 48-0004-00 143 H 14 198 135 0.5
Sandy 71-0040-00 59 M 67 125 4.3 NT 14 3 4.8 FS

Abbreviations:

D -- Decreasing/Declining Trend
| -- Increasing/Improving Trends

NT- No Trend

KeyforCell Shading:

H — Hypereutrophic
E —Eutrophic

M — Mesotrophic
O -Oligotrophic

=existingimpairment, listed prior to 2016 re porting cycle;

FS—Full Support
NS — Non-Support
IF —Insufficient Information

=new impairment; =full support of designated use
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Summary
Rum River (07010207-504, 07010207-512)

The Rum Riverinthe Middle Rum River subwatershed flows east from the city of Princeton to
Cambridge where it turns south and flows out of the subwatershed. These are the two largestcities that
are completely within the watershed and both have sewage treatment facility that the effluent flows
into the Rum River. Both AUIDs that make up the mainstem Rum Riverin this subwatershed are
supporting foraquaticlife justlike all of the other mainstem AUIDs on the Rum Riverindicating that
bothcities are adequately treating its waste water. In addition, fair to good MSHA scoreswithan
abundance of fish and macroinvertebrate habitat were found.

Unnamed Creek (07010207-668)

One other streamwas assessed using fish and macroinvertebrate community data. This stream had a
macroinvertebrate IBl score of 42, well above the modified use threshold for this stream classand a fish
IBI score below the threshold and confidence limit. However, the final aquaticlife use assessment for
thisUnnamed Creek (-668) was “Not Assessed” due to the unique circumstances of this water body.
Connected to the Rum Riverat two locations, upstream of the State Highway 47 bridge near West Point
and at the State Highway 95 bridge near Walbo (Figure 50), Unnamed Creek functions as an overflow
channel during flood events, providing significant floodwater storage thatis slowly released overan
extended period of time (FEMA 2003). As such, the watershed assessment team felt thatis was
inappropriate to assess thiswaterbody as a stream given the periodic nature of measurable flow
through this channel, functioning more like wetland the majority of the time. Restoration of drained and
partially drained wetlands in thisareawould increase floodwater storage capacity and benefit the
stability of the river channel as well as riparian landowners further downstream during flood events.
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Figure 50. Map of Unnamed Creek showing the inlet and outlet of this natural diversion channel of the Rum River.
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Stream assessments

There are 18 stream reachesin Middle RumRiver Aggregated 12-HUC. For aquatic recreation, 2 of the
18 stream reaches have been assessed. The remaining stream reaches either have insufficient
information or no data. The Rum River (070102070-504 and 07010207-512) stretches 72 milesand flows
through a few wetlands. The riparian zone mainly consists of forestand grasses. Both of these AUIDs
have low bacterialevels. There are 20 established feedlots in the watershed and only 4 of themwithina
mile of the stream. Both reaches are meeting the aquaticrecreation standard.

For aquaticlife, 2of the 18 stream reaches have been assessed. The remaining stream reaches either
have insufficientinformation or no data. The Rum River (070102070-504 and 07010207-512) has good
transparency throughout. There are a few occasions where transparency falls below the standard. The
total suspended solids are also very low which corresponds with the transparency values. Even though
the river’sriparian zone mainly consists of forest and grasses, the phosphorus levels are elevated. The
aerial photo of the watershed can be described asdominantly cropland. Overall, the water chemistry in
the Rum Riveris meeting the aquaticlife standard.

Lake assessments

For aquaticrecreation, 6 of the 32 lake basins>10 acres in size have been assessed (Table 40). The
remaining lakes either have insufficientinformation or no data. The Middle Rum River Aggregated 12-
HUC contains many different types of lakes from hypereutrophicto mesotrophic, shallow to deep, and
small to large basins. All of the lakes are in the North Central Hardwood Forest ecoregion. Spectacle
Lake (30-0135-00) and Sandy Lake (71-0040-00) are deep lakes and Elizabeth Lake (30-0083-00) is
shallow. They all have asmall watershed to lake ratio which helps reduce the runoffinput. Spectacle
(30-0135-00) hasan increasingtransparency trend of 0.06 to 1.52 feet perdecade. All three lakesare
considered mesotrophicand are all meeting the aquatic recreation standard. On the otherend of the
spectrumthere is Tennyson Lake (30-0113-00), Baxter Lake (30-0114-00), and Green Lake (30-0136-00).
All of them have large watershed to lake ratios which increases the runoff to the lake. Baxter Lake
(30-0114-00) flowsinto Tennyson Lake (30-0113-00) and both are shallow which would allow for
internal loading to occur. Both Tennyson Lake (30-0113-00) and Baxter Lake (30-0114-00) are
hypereutrophicand Green Lake (30-0136-00) iseutrophic. Green Lake (30-0136-00) isalready listed for
aquaticrecreation since 2008. All of them are not meeting the aquaticrecreation standard. Blue Lake
(North Bay: 30-0107-01) isshallow and eutrophic. Blue Lake (South Bay: 30-0107-02) is deep and
mesotrophic. The phosphoruslevelsinBlue Lake (South Bay: 30-0107-02) are low but the chlorophyll-a
levels are considerably higher than expected. This would indicate that Blue Lake (South Bay: 30-0107-02)
has the potential for periodicalgal bloomsinmid to late summer. Overall the water chemistry datais
insufficient to make an assessment.

For aquaticlife, 4 of the 32 lake basins >10 acres insize have been assessed (Table 40). Yellow Bullhead
and Northern Pike were the dominate species collected intrap netsand gill nets forall the sampled
lakes. The nearshore samplesindicate astrong Bluegill populationin the lakes aswell. Spectacle Lake
(30-0135-00) hasa relatively diverse fish population. It was noted by the MNDNR fisheries staff that
characteristics of the shoreline made it difficult to use the shoreline trap nets and the results were not
fully representative of the lake. Overall the fish survey portrayed a healthy fish community whichis
meeting the aquaticlife standard. Green Lake (30-0136-00) isimpaired foraquatic recreation and this
poor water quality is reflected in the fish surveys and lack of complex of nearshore habitat. Bowfin was
the most abundant fish collected in the trap nets and Sunfish dominated the nearshore survey. Green
Lake (30-0136-00) is notmeeting the aquaticlife standard. Blue Lake (30-0107-01 and -02) was surveyed
in 2013 and the trap netsconsisted of mainly Yellow Bullhead and Common Carp. Northern Pike and
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Walleye were sampled and accounted for the majority of the gill netbiomass followed by Yellow
Bullhead and White Sucker. The nearshore survey was dominated by Bluegill. The two most dominant
species, by biomass, inthe trap nets were yellowbullhead and common carp. Fish community condition,
as measured by the Fish IBI, in Blue Lake (30-0107-01 and -02) provided insufficientinformation to
assessaquaticlife. However, Blue Lake (30-0107-01 and -02) is vulnerable to become impaired due to
the low fish IBI scores, a large contributing watershed with moderately high disturbance and poor
shoreline habitat.

There were 5 of the 32 lake basins >10 acres in size where an aquatic vegetation survey was conducted.
Elizabeth Lake (30-0083-00), Blue Lake (30-0107-01 and -02), Spectacle Lake (30-0135-00), and Sandy
Lake (71-0040-00) all scored above the threshold during the aquatic plantsurvey. Green Lake
(30-0136-00) scored below the threshold. Spectacle Lake (30-0135-00) lake also has a healthy fish
community; both biological communities indicate the lake is meeting the aquaticlife standard Green
Lake (30-0136-00) is notsupportingaquaticrecreation oraquaticlife and the plant community also
indicates that poorwater quality thatexistsin the lake.

There are a few lakes that should be a priority for protectionin the Middle Rum River Aggregated
12-HUC. Elizabeth Lake (30-0083-00), Blue Lake (30-0107-01, -02), and Spectacle Lake (30-0135-00) have
large watersheds compared to the lakes size and Blue Lake (30-0107-01, -02) has an average phosphorus
concentration thatis close the standard. Steps should be taken to protect these waters to preventthem
frombecomingimpaired.
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Figure 51. Photographs at 10X water chemistry locations in the Middle Rum River Aggregated 12-HUC.
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Figure 52. Currently listed impaired waters by parameter and land use characteristics in the Middle Rum River Aggregated 12-HUC.
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Lower Stanchfield Branch Aggregated 12-HUC HUC 0701020705-02

The majority of Lower Stanchfield Branch subwatershed isin northeast Isanti county but a small area of southeast Kanabec county and northwest
Chisago county make up the headwaters. Lower Stanchfield is the fourth smallest subwatershed draining 46.8 mi2. The watershed is borders the St. Croix
basin to the north and east. The city of Stanchfield is the largest city in the watershed butjust downstream of the outletinto the RumRiver is the city of
Cambridge. The watershed is one of the more wetland dominated (24.1%) subwatersheds the only land use thatis more abundantis cropland (35.7%).
No outlet water chemistry monitoring station was placed in this watershed because of the abundance of wetlands near the outlet.

Table 41. Aquatic life and recreation assessments on stream reaches: Lower Stanchfield Aggregated 12-HUC. Reaches are organized upstream to downstream in the
table.

07010207-515

Lower StanchfieldBranch, 13UMO063

' . 5.42 WWg NA | MTS | IF IF IF IF IF IF FS NA
T37 R23W S27, north line to Little Stanchfield Lk

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF =Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA = Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP =Impaired (Fails Standards)
Key for Cell Shading:[_| = existing impairment, listed priorto 2014 reporting cycle; Il = new impairment; || = full support of designated use;|_|=insufficient information.
Abbreviations for Use Class: WWg =warmmwater general, WWm=Warmwater modified, WWe = Warmwater exceptional, CWg =Coldwater general, CWe = Coldwater exceptional,
LRVW =limited resource value water

*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 42. Minnesota Stream Habitat Assessment (MSHA): Lower Stanchfield Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
1 13UM063 Lower Stanchfield Branch 15 10.3 14 16 60.3 Fair
1 13UMO068 Lower Stanchfield Branch 4 12 3 5 4 28 Poor
Average Habitat Results: Lower Stanchfield Aggregated 12-HUC 4.5 13.5 6.65 9.5 10 44.15 Poor
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66)
[ =Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 43. Channel Condition and Stability Assessment (CCSI): Lower Stanchfield Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 13UMO068 Lower Stanchfield Branch 29 13 17 1 60 moderately unstable
1 13UM063 Lower Stanchfield Branch 16 25 14 3 58 moderately unstable
Average Stream Stability Reigl_tlj:u Lé)wer Stanchfield Aggregated 295 19 155 2 59 moderately unstable

Qualitative channel stability ratings

[ =stable:; CCSI <27

=fairlystable: 27 <CCSI <45

=moderatelyunstable: 45 < CCSI < 80

Table 44.Lake assessments: Lower Stanchfield Branch Aggregated 12-HUC.

=severelyunstable: 80 <CCSI <115

[[= extremelyunstable:

CCSI >115

Mean Mean Mean AQR AQL
Area Trophic Percent | Max. Depth | Depth CLMP Mean TP chl-a Secchi Support Support
Name MNDNR Lake ID (acres) Status Littoral (m) (m) Trend (ng/L) (ng/L) (m) Status Status
Little Stanchfield 30-0044-00 164 H 3.7 15 103 43 1 NS FS
Long 30-0056-00 125 E 100 2.6 29 2.2 2.3 FS
Section 30-0060-00 125 0 10 4.8 11 IF

Abbreviations:

D -- Decreasing/Declining Trend
| -- Increasing/Improving Trends

NT - No Trend

KeyforCell Shading:

H — Hypereutrophic

E —Eutrophic

M — Mesotrophic
O -Oligotrophic
=existingimpairment, listed prior to 2016 re porting cycle;

FS—Full Support
NS — Non-Support
IF —Insufficient Information

=new impairment;

=full support of designated use
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Summary
Lower Stanchfield (07010207-515)

Lower Stanchfield Branch flow south from the city of Braham to the Rum Riverjust north of the city of
Cambridge. Fish datawas collected from one biological station (13UM063) sampled in 2013. Fish IBI
score is below the general use threshold and within lower confidence interval. The initial fish sample
had less than 25 fish at the beginning of the index period afteralate springin a stream that had gone
dry the summer before. Othersitesin thisareaexperienced this same result of low fish numbersand
poor IBl scores with early samples butwhen repeated laterin the summer, they had passing Bl score.
Thisfish sample was not assessable due to the fish did not have properamount of time to recolonize the
stream. More sampling could help confirm the good macroinvertebrate scores taken undergood
conditions. The biological monitoring station on Lower Stanchfield Branch (13UMO063) was along a
section of the stream that flowed through areas of dense speckled alder growth. Despite having wetland
characteristics, this station had a macroinvertebrate IBl score of 56, well above the general use
threshold forthe Southern Forests Glide-Pool stream IBI class. AMNDNR regulated aquaticinvasive
species, the Chinese Mystery Snail (Cipangopaludina chinensis), was collected at this site which suggests
that a lake or wetland upstreamisinfested. Thisis the only station in the watershed where this species
has been collected to date.

Lake assessments

For aquaticrecreation, 2 of the 14 lake basins>10 acres in size have been assessed (Table 44). The
remaining lakes either have insufficientinformation or no data. Little Stanchfield Lake (30-0044-00) isa
shallow basin lake that is considered hypereutrophicandis not supportingaquaticrecreation use. The
size (164 acres) and direction of the lake paired with minimal wind obstruction resultsinaconsiderably
large fetch. The large fetch and shallow depthisalikely contributor to the high levels of phosphorus due
to sedimentresuspension forces. Long Lake (30-0056-00) isalso a shallow basin thatis considered
eutrophic. The lake is 1.2 mileslong and surrounded by cropland, forest, and wetlands. Long Lake
(30-0056-00) isat the top of the watershed and has a small contributing watershed. The overall water
chemistryisvery good and meeting the aquatic recreation standard considering the shallow basin, land
covertypes, and large fetch. Section Lake (30-0060-00) isa small lake with minimal data (1sample point)
but lake issurrounded by forestand wetland which is contributing to the low levels of phosphorus and
chlorophyll-a. There isnotenough datato make an assessment.

For aquaticlife, 1of the 14 lake basins >10 acres in size have been assessed (Table 44). Little Stanchfield
Lake (30-0044-00) has arelatively diverse fish population compared to similarlakesin the watershed.
Bowfinwas the mostabundantfish surveyedin the trap nets. Northern Pike were the dominate species
surveyed inthe gill nets and Bluegill dominated the nearshore sampling. Both Bowfin and White Sucker
comprised asignificantamount of the gill net survey. Overall the fish community is meeting the aquatic
life standard.

Little Stanchfield Lake (30-0044-00) and Long Lake (30-0056-00) had aquaticplantsurveysconductedin
2013. Little Stanchfield Lake has taxarichnessisabove animpairment threshold identified for similar
lakesinthe ecoregion, butwhen based on FQI, the aquatic plantcommunity is below the threshold
identified for similar lakes in the ecoregion. The Long Lake (30-0056-00) plantsurveyisabove the plant
IBI threshold.

Long Lake (30-0056-00) should be a high priority for protection. The lake is shallow and additions of
phosphorus could lead tointernal loading.
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Lower Stanchfield Branch
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Figure 53. Currently listed impaired waters by parameter and land use characteristics in the Lower Stanchfield

Aggregated 12-HUC.
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Cedar Creek Aggregated 12-HUC HUC 0701020706-01

Cedar Creekisthe southeast most subwatershed bordered to the east by the St. Croix Basin and to the south by the Mississippi River Twin Cities
subwatershed. The headwaters startin southeast Isanti county and flow southwestinto Anoka county draining 84.1 mi2. Even though thisis the

3rd most developed subwatershed (10.9%) natural areas are still abundantin the headwaters, forest (22.5%) and wetlands (18.6%). The outlet water
chemistry monitoring station was co-located with biological monitoring station 00UM101.

Table 45. Aquatic life and recreation assessments on stream reaches: Cedar Creek Aggregated 12-HUC. Reaches are organized upstream to downstream in the table.

07010207-521

00UM101,

Cedar Creek, 13UM064, 28.55 WWyg MTS | MTS [ IF | MTS | MTS | MTS | MTS | MTS MTS Fs
Headwatersto RumR 13UM084

07010207-575

Crooked Brook, 13UM067 2.32 WWg MTS [MTS | IF | IF | IF IF | IF IF NS | NA
CD 28 to Cedar Cr

07010207-682

Mahoney Brook, . 00UM102 1.24 Wwg MTS| IF | IF | IF IF | IF IF NA
T33 R24W S34,southline toCedar Cr

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP = Impaired (Fails Standards)
Key for Cell Shading: || = existing impairment, listed priorto 2014 reporting cycle; Il = new impairment; || = full support of designated use;|=insufficient information.
Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe = Warmwater exceptional, CWg =Coldwater general, CWe = Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 46. Minnesota Stream Habitat Assessment (MSHA): Cedar Creek Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
1 00UM101 CedarCreek 35 10.5 14 8 13 49 Fair
3 00UM102 Mahoney Brook 3.08 9.83 10 12.67 18 53.58 Fair
1 13UMO064 CedarCreek 3.5 12 15 8 20 58.5 Fair
Unnamedditch (Branch 3 Lateral
1 13UMO70 2) 1.75 9.5 4 1 7 23.25 Poor
1 13UMO071 countyDitch 28 3.75 10 9 6 7 35.75 Poor
2 13UMO084 CedarCreek 5 10.5 6.5 15 10.5 475 Fair
Average Habitat Results: Cedar Creek Aggregated 12-HUC 3.58 10.48 9.54 9.1 13.79 46.48 Fair
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median ofthe most-disturbed sites (45 < MSHA < 66)
[[1=Poor: MSHAscore belowthe median ofthe most-disturbed sites (MSHA<45)
Table 47. Channel Condition and Stability Assessment (CCSI): Cedar Creek Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 00UM101 CedarCreek 30 29 32 11 102 severelyunstable
1 13UMO071 countyDitch 28 31 17 26 3 77 moderately unstable
1 13UMO70 Unnamed ditch 27 15 30 3 75 moderately unstable
1 00UM102 MahoneyBrook 20 25 21 3 69 moderately unstable
1 13UMO067 Crooked Brook 21 25 10 3 59 moderately unstable
1 13UMO064 CedarCreek 12 13 22 3 50 moderately unstable
1 13UMO084 CedarCreek 23 15 8 3 49 moderately unstable
Average Stream Stability Res:lbsc: Cedar Creek Aggregated 12- 23.43 19.86 2129 414 68.71 moderately unstable

Qualitative channel stability ratings

[ =stable:; CCSI <27

=fairlystable: 27 <CCSI <45

=moderatelyunstable: 45 < CCSI < 80

=severelyunstable: 80 <CCSI <115

[[= extremely unstable: CCSI > 115
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Table 48. Outlet water chemistry results: Cedar Creek Aggregated 12-HUC.

Station location: Cedar Creek, at CSAH 9, 5 mi. NE of Ramsey

STORET/EQuIS ID: S003-203

Station #: 00UM101

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 2.3 21.3 8.9 40

Chloride mg/L 10 17.1 324 25.8 230

Dissolved Oxygen (DO) mg/L 21 4.5 10.4 7.3 5 3
pH 21 7.4 8.6 7.9 6.5-9

Secchi Tube 100 cm 21 61 100 91.2 25

Total Suspended Solids mg/L 15 2 26 10.2 30

Escherichia coli (geometricmean) | MPN/100ml 14 201.7 235.8 126 2
Escherichia coli MPN/100ml 14 1 547 230.6 1260

Phosphorus ug/L 15 43 239 129.7 100 8
Temperature, water deg°C 21 4.9 24.7 17.6

Hardness mg/L 10 125 211 179.4

1Secchi Tube standards are surrogate standards derived from the total suspended solids.

**Datafound in the table above was compiled using the results from data collected at the outlet monitoring station in the Cedar Creek Aggregated 12-HUC, a component of the IWM
work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Table 49. Lake assessments: Cedar Creek Aggregated 12-HUC.

Mean Mean Mean AQR AQL
Area Trophic Percent Max. Depth Depth CLMP Mean TP chl-a Secchi Support Support
Name MNDNR Lake ID (acres) Status Littoral (m) (m) Trend (ng/L) (ng/L) (m) Status Status
Minard 02-0067-00 127 E 2.1 88.63 1.79 1.09 FS

Abbreviations:

D -- Decreasing/Declining Trend
| -- Increasing/Improving Trends
NT-No Trend

KeyforCell Shading:

H — Hypereutrophic
E —Eutrophic

M — Mesotrophic
O - Oligotrophic

=existingimpairment, listed prior to 2016 re porting cycle;

FS—Full Support
NS - Non-Support
IF —Insufficient Information

=new impairment; =full support of designated use
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Summary

Cedar Creek (07010207-521)

CedarCreek stretches 28.5 miles from the headwaters to the RumRiver (07010207-502) in the city of
Andover, MN. The stream drains 84 square miles and travels through multiple wetlands, forested areas,
suburban areas, and cropland. Cedar Creek flows south from Athens WMA to the city of Cedar then
turns westand flows into the RumRiver 2 miles northeast of the city of Ramsey. Three biological
stations (13UM084, 13UM084, 00UM101) alongCedar Creek were monitored forfishand
macroinvertebratesin 2013; however, the dataat the uppermost station (13UM084) was not assessed
due to extremely low water levels during the macroinvertebrate sampling visit. The nextstation
downstream (13UMO064) had a macroinvertebrate 1Bl score slightly below the general use threshold and
the fish score was above the threshold. The available habitat types at this station were limited to aquatic
vegetation and overhanging vegetation with apredominantly sand substrate. The furthest downstream
station (0OUM101) scoreda 64 in 2000 and 47 in 2013 for macroinvertebrates, limited evidence that the
biological condition of this stream may have degraded over thistime span. Notably, three stonefly
genera(Acroneuria, Taeniopteryx, and Paragnetina) that were collected in the 2000 sample, atotal of
26 individuals, were not presentin the 2013 sample from this station. Fish at this site scored below
general use threshold and within lower confidence interval. Sparse habitatalongwith asand barren
bottomisthe major problemwith thissite. There islittle disturbance up stream of the site and the two
up-streamsites score well enough to use the weight of evidence approach to call this AUID fully
supporting foraquaticlife. In order to prevent this stream from becomingimpaired in future rounds of
IWM, Cedar Creek should be the beneficiary of watershed protection strategies in the intervening years
between assessments.

The bacteria’sindividual samples are not exceeding the individual standard but the geometric mean
standard is exceeding the standard inJune (230 MPN/100mL) and July (202 MPN/100mL) indicating that
the reach is not supporting aquatic recreation use. There are only 2 established feedlots in the Cedar
Creek Aggregated 12-HUC; 1 withina0.5 miles of Cedar Creek (07010207-521). For aquaticlife, 1of the
22 streamreaches has been assessed. The remaining stream reaches either have insufficient
information orno data. Cedar Creek (07010207-521) has an extensive dataset. There are 58 dissolved
oxygen samples that extend overaseven-year period. All of the exceedances occurimmediately
downstream of wetlands and were excluded from the assessment dataset as they were not representing
stream conditions. There isalarge dissolved oxygen fluctuation ranging from 5.0mg/L to 14.7mg/L. The
large fluctuationin the dissolved oxygen could be astressor on the aquaticlife. There are high levels of
phosphorus presentin the stream but the response variables (chlorophyll-a, BOD 5, and DO flux) show
no exceedances. The streamis meeting the river eutrophication standard.

Crooked Brook (07010207-575)

Crooked Brook has its headwatersin a heavily wetland and agricultural areato the westto an urban
dominated areawhere itturns north at Viking Boulevard and flow into the RumRiverin the city of East
Bethel. One biological station (13UM067) was sampled for fish and macroinvertebratesin 2013 but was
not assessed because itislocated onaClass 7 limited resource AUID. Both fish and macroinvertebrate
scoresare above the threshold and within the confidenceinterval. The fair MSHA score includes good
instream fish and macroinvertebrate in the form of aquatic vegetation habitatand awide riparian help
overcome an existing dissolved oxygen impairment from aprevious assessment.
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Mahoney Brook (07010207-682)

Mahony Brook consists mainly of a modified stream channel flowing through an agricultural landscape.
One biological station (00UM102) was sampled in 2000, 2013, and 2015, for fishandin 2013 and 2015,
for macroinvertebrates. The expired fish Bl score (61.8) for 2000, was above the threshold and
confidence interval but the 2013 FIBI score (24.8) isbelow the threshold and confidence interval. While
the macroinvertebrate score (52.7) in 2013, was above the threshold and within the confidence interval.
Because of the big dropin FIBI score from 2000 to 2013, with little surroundingland use change and a
good MIBI score a decision was made to do an additional biological samplingin 2015. The MIBI score
dropped from52.7 in 2013 to 43.9 in 2015, but stayed above modified threshold while the FIBI score
rose from 24.8 in 2013 to 31.5 in 2015, butstayed below threshold confirming the not supporting
determination aquaticlife designation.

Lake assessments

For aquaticrecreation, 1 of the 16 lake basins>10 acres in size have been assessed (Table 49). The
remaining lakes either have insufficientinformation or no data. Minard lake (02-0067-00) issmall

(127 aces) and shallow (2.1 m). It is in the North Central Hardwood Forest ecoregion and considered
eutrophic. Minard Lake (02-0067-00) is surrounded by subdivisions and alarge wetland on the north
side of the lake. Outside of the immediate boundary of the lake is cropland. The contributing watershed
to Minard Lake (02-0067-00) isrelatively smalland the large wetland on the north end s contributing to
the good water quality. Minard Lake (02-0067-00) is meeting the aquaticrecreation standard.
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Figure 54. Photograph at 10X water chemistry location in the Cedar Creek Aggregated 12-HUC.
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Lower Rum River Aggregated 12-HUC HUC 0701020707-01

The Lower RumRiveristhe mostdownstream section of the Rum River. The subwatershed starts in Isanti county the north just downstream of the city
of Cambridge and flow south to Anoka county to the Mississippi Riverin the city of Anoka. The dam near the outlet of the river makes areservoir of
deeperand slowerwaterthen the rest of the Rum River for~2 mi upstream of the dam. The lower section of the RumRiver is the most populated area
inthe entire Rum River Watershed. Developed land (19.9%) is the 3 most abundantland use behind cropland (25.9%) and forest (22.5%). The outlet
water chemistry monitoring station and fish tissue collection was co-located with biological monitoring station 13UM040 whichis located upstream of
the impoundedwaterinariverine area.

Table 50. Aquatic life and recreation assessments on stream reaches: Lower Rum River Aggregated 12-HUC. Reaches are organized upstream to downstream in the
table.

07010207-502
Rum River, 13UM062 3.52 WWg MTS | MTS | IF | MTS | MTS [ MTS | MTS | NA IF FS NA
Cedar Cr to Trott Bk
07010207-503

Rum River, 10EM100 6.79 WWg MTS [ MTS | IF IF IF IF IF IF FS NA
Seelye Bk to Cedar Cr
07010207-504 13UMO69,

RumRiver,
Stanchfield Cr to Seelye Bk 00UMO66
07010207-592

34.41 WWg MTS | MTS | MTS | MTS | MTS [ MTS | MTS | MTS IF ES NA
Isanti Brook, 13UMO052 4.93 WWg
Florence Lk outlet toRum R

IF IF IF IF IF . NA
07010207-665

RumRiver, 0.32 WWg IF [ MTS| IF | MTS [ MTS | MTS NA IF FS
Anoka Dam to Madison/Rice St in Anoka
07010207-666

Rum River 13UM040 8.85 WWg MTS | NA IF | MTS | MTS | MTS | MTS | MTS NA FS FS
Trott Bk to Anoka Dam
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Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP = Impaired (Fails Standards)

Key for Cell Shading:

= existing impairment, listed priorto 2014 reporting cycle;

= new impairment;

= full support of designated use;

Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe =Warmwater exceptional, CWg =Coldwater general, CWe =Coldwater exceptional,

LRVW =limited resource value water

*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.

Table 51. Minnesota Stream Habitat Assessment (MSHA): Lower Rum River Aggregated 12-HUC.

=insufficient information.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
4 10EM100 RumRiver 3.25 12.63 20.46 135 26 75.84 Good
1 13UM040 Rum River 35 15 9 11 17 55.5 Fair
1 00UMO066 RumRiver 3.5 14 24 16 34 91.5 Good
1 13UMO069 RumRiver 5 15 9 14 17 60 Fair
1 13UMO052 Isanti Brook 15 11 10.2 15 28 65.7 Fair
1 13UM062 RumRiver 5 145 19.8 12 19 70.3 Good
Average Habitat Results: Lower Rum River Aggregated 12-HUC 3.63 13.69 15.41 13.58 235 69.81 Good
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median ofthe most-disturbed sites (45 < MSHA < 66)
[[=Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 52. Channel Condition and Stability Assessment (CCSI): Lower Rum River Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 13UMO069 Rum  River 26 26 30 7 89 severelyunstable
1 13UMO062 RumRiver 11 15 15 3 44 fairlystable
1 10EM100 RumRiver 6 13 16 3 38 fairlystable
1 00UMO66 Rum River 15 9 11 3 38 fairlystable
1 13UMO052 Isanti Brook 8 11 6 1 26 stable
Average Stream Stability Rei;[t:bl_é)wer Rum River Aggregated 13.2 14.8 15.6 3.4 47 fairly stable

Qualitative channel stability ratings
[ =stable: CCSI < 27 =fairlystable: 27 <CCSI <45

=moderatelyunstable: 45 < CCSI < 80

=severelyunstable: 80 < CCSI <115

[[= extremely unstable: CCSI > 115
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Table 53. Outlet water chemistry results: Lower Rum River Aggregated 12-HUC.

Station location: Rum River, at Pier in Park on SW side where Bunker L Blvd and Rum

STORET/EQuIS ID: S007-555

Station #: 13UMO040

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 31 35 14.6 40

Chloride mg/L 10 6.2 16 12.8 230

Dissolved Oxygen (DO) mg/L 19 5.1 15.5 8.1 5

pH 19 7.5 8.7 8.1 6.5-9

Secchi Tube 100 cm 19 62 100 90 40

Total Suspended Solids mg/L 10 2 16 7.7 15 1
Escherichia coli (geometricmean) | MPN/100ml 14 42.9 744 126

Escherichia coli MPN/100ml 14 28 172 57.3 1260

Chlorophyll-a, Corrected ug/L 13 1 6.3 3 18

Phosphorus ug/L 16 71 183 123.1 100 11
Temperature, water deg°C 19 134 28.2 21

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Datafound in the table above was compiled using the results from data collected at the outlet monitoring station in the Lower Rum River Aggregated 12-HUC, a component of the
IWM work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.

Table 54. Lake assessments: Lower Rum River Aggregated 12-HUC.

Mean Mean Mean AQR AQL
Area Trophic Percent Max. Depth Depth CLMP Mean TP chl-a Secchi Support Support

Name MNDNR Lake ID (acres) Status Littoral (m) (m) Trend (ng/L) (ng/L) (m) Status Status
Round 02-0089-00 263 E 4.6 NT 31 7.9 2.9 FS
George 02-0091-00 480 E 79 9.8 2.4 D 28 8.1 2.1 FS IF
Sand Shore 02-0102-00 38 E NT 19 IF
Grass 02-0113-00 35 M 14 5.8 1.3 FS
Skogman 30-0022-00 223 E 59.6 11.0 4.0 NT 43 20.1 15 NS FS
Florence 30-0035-00 130 M 7.9 2.1 | 16 7.6 1.9 FS FS
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EIms 30-0036-00 53 E 81.1 7.9 | 2 IF
Fannie 30-0043-00 356 E 84.1 10.1 24 NT 46 25.2 16 NS FS
Marget 30-0070-00 49 E 33 9.02
Long 30-0072-00 363 H 100 34 15 NT 119 48.7 0.5 NS FS
Francis 30-0080-00 256 H 100 2.6 NT 106 108.6 0.4 NS NS
German 30-0100-00 345 E 29 1.3 12 FS
Abbreviations: D -- Decreasing/Declining Trend H — Hypereutrophic FS—Full Support
| -- Increasing/Improving Trends E —Eutrophic NS — Non-Support
NT-No Trend M — Mesotrophic IF —Insufficient Information
O -Oligotrophic
KeyforCell Shading: =existingimpairment, listed prior to 2016 re porting cycle; =new impairment; =full support of designated use
Rum River Watershed Monitoring and Assessment Report « October 2016 Minnesota Pollution Control Agency

120



Summary
Rum River (07010207-502, 07010207-503, 07010207-504, 07010207-665, 07010207-666)

The Rum Riverinthis subwatershed flows south fromwhere Isanti Brook flow in, just south of the city of
Cambridge, to the Mississippi Riverin the city of Anoka. This section of the Rum is the most urban
section of the riverwhere many houses dot the banks and the river flows through city centerslike the
city of Anoka. Adam in the city of Anokanearthe confluence of the Mississippi River createsareservoir
that stretches~4.5 miles. Even though the increase anthropogenic effects because of the increased
population density in this section of river all of the fish and macroinvertebrate scores indicate full
supportfor aquaticlife based on the 5 biological stations placed on the RumRiverin this subwatershed.
The overall MSHA scores are the second highest on the mainstem Rum River in this subwatershed right
behind the Headwaters Rum River subwatershed whichisinavery natural area.

There are 20 stream reaches in Lower Rum River Aggregated 12-HUC. For aquatic recreation, 2 of the

20 stream reaches have been assessed. The remaining stream reaches either have insufficient
information orno data. The Rum River (07010207-665 and -666) is located on the southern half of the
watershed. The river stretches nine miles from Trott Brook until it leaves the watershed. The RumRiver
(07010207-665 and -666) has 351 bacteriasamples taken from 2005 to 2014. There are only three
individual exceedances in the dataset. This section of the Rum River (07010207-665 and -666) is meeting
the aquatic recreation standard.

For aquaticlife, 4 of the 20 stream reaches have been assessed. The remaining stream reaches either
have insufficientinformation or no data. The main stemRum River (07010207-502, -503, and -666) is
meetingthe aquaticlife standard. The Rum River(07010207-502 and -503) has limited water chemistry
datasets. Both of the datasets have minimal exceedances for all parameters. Phosphorusis elevated in
each reach but there are limited response variables (Chlorophyll-aand BOD) to make an assessment.
The Rum River(07010207-666) has the more complete dataset onthe RumRiverinthiswatershed. This
section of the Rum Riverislocated on the southern half of the watershed and collectively drains the
entire RumRiver Watershed before it flows into the MississippiRiverin Anoka, Minnesota. Thereisa
dam at the end of the reach before itexits into the MississippiRiver. There are higherlevels of unionized
ammoniasampledin this section of the Rum River but the samples do not exceed the standard. There is
a 10-year dataset for chloride with 160 samples. None of them are exceeding the standard. The
dissolved oxygen datais meeting the standard but there are not enough samplesbefore 9a.m. to
determine if the standard is met. The total suspended solids and Secchi tube datais meeting the
standard. The Rum River (07010207-504) continuesin thisaggregated 12-HUC but that was assessed in
the Middle RumRiveraggregated 12-HUC. Overall the RumRiveris meeting the aquaticlife standard.

Isanti Brook (07010207-592)

Isanti Brook flows southwest from just east of the city of Cambridge to the Rum Riverin the city of
Isanti. Fishand macroinvertebrate data collected from one biological station (13UM052) sampledin
2013. Fish 1Bl score isbelow the general use threshold and within the lower confidenceinterval. The
stream has good habitatand in stream cover for fish butis lacking coarse substrate and is dominated by
tolerantspecies. Asignificantamount of agriculture upstream of the station may be a source of
increased nutrients. The macroinvertebrate IBl score was 34, well below the general use threshold for
this class of stream, resulting in an aquaticlife impairment determination for this general use stream.
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Lake assessments

For aquaticrecreation, 9 of the 27 lake basins >10 acres in size have been assessed (Table 54). The
remaining lakes either have insufficientinformation or no data. All of the lakes are less than 500 acres
and majority of themare considered eutrophic. Round Lake (02-0089-00), George Lake (02-0091-00),
and German Lake (30-0100-00) are very similar. They all are considered eutrophic with relative small
contributing watersheds. They are all surrounded by forestand wetland with some development mixed
in. George Lake (02-0091-00) does have a declining transparency trend but all of these lakes are meeting
the aquatic recreation standard. Grass Lake (02-0113-00) and Florence Lake (30-0035-00) are both
considered mesotrophic. Grass Lake (02-0113-00) issurrounded by wetland and forested areas. There
are large croplands that drain into Grass Lake (02-0113-00). Florence Lake (30-0035-00) islocated off of
Highway 65 in the town of Cambridge, Minnesota. Itis surrounded by development, some vegetation,
and has a control structure on its outlet. Italso receives water from Fannie Lake (30-0043-00) whichis
impaired foraquaticrecreation. Before the water from Fannie Lake (30-0043-00) reaches Florence Lake
(30-0035-00) ittravelsthrougha wetland and ElIms Lake (30-0036-00). EIms Lake (30-0036-00) is 7.9
meters (26 feet) deep which could serve as a settlingareafor phosphorus that comes from Fannie Lake
(30-0043-00). Thereis alimited dataset for EIms Lake (30-0036-00) whichiswhy itis notassessed. The
low levels of phosphorus and chlorophyll-ain both Grass Lake (02-0113-00) and Florence Lake (30-0035-
00) are supporting recreation use. Skogman Lake (30-0022-00) and Fannie Lake (30-0043-00) are both
considered eutrophic. Long Lake (30-0072-00) and Francis Lake (30-0080-00) are both considered
hypereutrophic. All of these lakes are relatively the same size and have development on theirshorelines.
Skogman Lake (30-0022-00) flowsinto Fannie Lake (30-0043-00) which contributes to the poorwater
quality thatalready exists. Allthe lakes have contributing surface water from cropland in their
watersheds. Skogman Lake (30-0022-00), Fannie Lake (30-0043-00), and Francis Lake (30-0080-00) all
are previously impaired foraquaticrecreation. The newest datasupports the previous listings. Long Lake
(30-0072-00) will be added to the impaired waterslistingasitis not meeting the aquatic recreation
standard.

For aquaticlife, 6of the 27 lake basin >10 acres in size have been assessed (Table6). The remaining lakes
had no data. A common occurrence among the assess lakes (George Lake: 02-0091-00, Skogman Lake:
30-0022-00, Florence Lake: 30-0035-00, Fannie Lake: 30-0043-00, and Long Lake: 30-0072-00) were
dominated by gill net collections of Northern Pike. Bluegillwas the most abundant fish surveyedin the
nearshore and trap netassessmentexcept on Skogman Lake (30-0022-00) and Long Lake (30-0072-00).
Skogman Lake (30-0022-00) surveyed alarge Bowfin populationin the trap nets. Long Lake (30-0072-00)
surveyedalarge Northern pike populationinthe trap netsurveys. It was noted by the MNDNR fisheries
survey team that Skogman Lake (30-0022-00) and Fannie Lake (30-0043-00) had a low fish density
population and Skogman Lake (30-0022-00) had an abundant Yellow Bullhead population. George Lake
(02-0091-00) isconsidered avulnerable body of water due to the overall fish diversity and abundance.
All of these lakes, with the exception of George Lake (02-0091-00) are meetingthe aquaticlife standard.
Francis Lake (30-0080-00) has a relatively low diversity fish community compared to similar lakes in the
area. The trap nets mainly consisted of Northern Pike and White Sucker. The gill netwas comprised of
White Suckerand Black Crappie and the nearshore survey was dominated by YellowPerch. The
proportions of centrarchids in the trap netindicate degraded water quality and nearshore habitat.

There were seven plantassessments surveyed in the Lower RumRiver Aggregated 12-HUC. Skogman
Lake (30-0022-00), Florence Lake (30-0035-00), Fannie Lake (30-0043-00), LongLake (30-0072-00), and
German Lake (30-0100-00) all were above the threshold for plantIBI. These lakes have ahealthy plant
community. George Lake (02-0091-00) has an exceptional plantcommunity. Francis Lake (30-0080-00) is
below the impairment threshold identified for similar lakes in the ecoregion.
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There are a few lakes thatshould be a priority for protectionin the Lower Rum River Aggregated
12-HUC. All of the following lakes are susceptible to increases of phosphorus in multiple ways. These
increases could cause any of the lakes to become impaired. George Lake (02-0091-00) and German Lake
(30-0100-00) have large watersheds compared to their lake size. George Lake (02-0091-00) also has
strong evidence fordeclining lake transparency trend.

Figure 56. Photograph at 10X water chemistry location in the Lower Rum River Aggregated 12-HUC.
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Figure 57. Currently listed impaired waters by parameter and land use characteristics in the Lower Rum River

Aggregated 12-HUC.

Rum River Watershed Monitoring and Assessment Report « October 2016

124

Minnesota Pollution Control Agency



Trott Brook Aggregated 12-HUC HUC 0701020707-02

The headwaters of Trott Brook subwatershed are in southeast Sherburne county which flow southeast into Anoka county before entering into the Rum
River nearthe city of Ramsey draining 73.8 mi2. The subwatershed has two main streams Trott Brook makes up the southern half of the watershed and
Ford Brook the north. They converge ~ 1 mile west from the outletinto the RumRiver. The headwaters areato the westare dominated by agricultural
land use with cropland (17.3%) and rangeland (34%) making up half of the land use for the entire subwatershed. The northwest corner of Anoka County
isdominated by forest helping he watershed to have forest (21.2%) be an abundantland use. As Trott Brook comes closer to the Rum River developed
areas (12.6%) mainly housing developments become more prevalent. The outlet water chemistry monitoring station was co-located with biological
monitoring station 13UM044.

Table 55. Aquatic life and recreation assessments on stream reaches: Trott Brook Aggregated 12-HUC. Reaches are organized upstream to downstream in the table.

07010207-587
Unnamed ditch, 13UM066 1.09 WWm MTS | MTS | IF
Unnamed ditch to Goose Lk

07010207-680

Trott Brook, 13UM044 4.43 WWg
CD51toRumR

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP = Impaired (Fails Standards)
Key for Cell Shading: || = existing impairment, listed priorto 2014 reporting cycle; Il = new impairment; [ "] = full support of designated use;_|=insufficient information.
Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe =Warmwater exceptional, CWg =Coldwater general, CWe =Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 56. Minnesota Stream Habitat Assessment (MSHA): Trott Brook Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
3 13UMO044 Trott Brook 2.83 10.5 11.53 13 17 54.87 Fair
1 13UMO066 Unnamed ditch 25 10 9 14 2 375 Poor
Average Habitat Results: Trott Brook Aggregated 12-HUC 2.67 10.25 10.27 13.5 9.5 46.18 Fair
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66)
[ =Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 57. Channel Condition and Stability Assessment (CCSI): Trott Brook Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
1 13UMO066 Trib.to Goose Lake 18 10 28 3 59 moderately unstable
1 13UMO044 Trott Brook 4 7 24 3 38 fairlystable
Average Stream Stability Res:l:}sc: Trott Brook Aggregated 12- 11 85 2% 3 485 moderately unstable

Qualitative channel stabilityratings

[ =stable

:CCSI <27

=fairlystable: 27 <CCSI <45

=moderatelyunstable: 45 < CCSI < 80

=severelyunstable: 80 <CCSI <115

[[J= extremely unstable: CCSI > 115
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Table 58. Outlet water chemistry results: Trott Brook Aggregated 12-HUC.

Station location: Trott Brook, Downstream of HWY 47, 1.5 mi. NE of Ramsey

STORET/EQuIS ID: S003-176

Station #: 13UM044

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances

Ammonia-Nitrogen ug/L 10 1.4 7.7 3.8 40

Chloride mg/L 10 14.2 32.4 24.6 230

Dissolved Oxygen (DO) mg/L 19 2 8.2 5.3 5 7

pH 19 7.1 8.6 1.7 6.5-9

Secchi Tube 100 cm 19 92 100 99.6 25

Total Suspended Solids mg/L 10 2 24 7.5 30

Escherichia coli (geometricmean) [ MPN/100ml 14 36.4 153.6 126 1

Escherichia coli MPN/100ml 14 8 225 79.7 1260

Chlorophyll-a, Corrected ug/L 5 1 3.2 1.8 18

Phosphorus ug/L 15 55 173 107.9 100 8

Temperature, water deg°C 19 121 25 18.3

Hardness mg/L 10 155 250 217

Table 59. Lake assessments: Trott Brook Aggregated 12-HUC.
Mean Mean Mean AQR AQL
Area Trophic Percent Max. Depth Depth CLMP Mean TP chl-a Secchi Support Support

Name MNDNR Lake ID (acres) Status Littoral (m) (m) Trend (ng/L) (ng/L) (m) Status Status
Rogers 02-0104-00 41 E | 59 19.7 11 NS
Pickerel 02-0130-00 239 M 15 | 24 7.4 14 FS IF
East Twin 02-0133-00 76 M 20.1 4.0 NT 22 5.2 3.7 FS IF
West Hunter 71-0022-00 112 E 100 18 66 19.3 13 NS
East Hunter 71-0023-00 112 E 100 2.1 73 315 1.6 NS

Abbreviations:

D -- Decreasing/Declining Trend

| -- Increasing/Improving Trends

NT- No Trend

KeyforCell Shading:

H — Hypereutrophic

E —Eutrophic

M — Mesotrophic

O - Oligotrophic

=existingimpairment, listed prior to 2016 re porting cycle;

FS—Full Support
NS — Non-Support

IF —Insufficient Information

=new impairment;

=full support of designated us
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Summary
Unnamed Ditch (07010207-587)

Unnamed Ditch flows east from near the city of Mitchell Corner through Goose Lake thensouth to Trott
Brook near the city of Ramsey. Fish and macroinvertebrate data collected from one station (13UMO066)
sampledinthe headwaters above Goose Lake and were sampledin 2013. Fish IBI score isabove the
modified use threshold and within the upper confidence interval. There is poor habitat for fish other
than an abundance of submergent macrophytes. Even with alow MSHA score, the fish scored above the
modified use threshold. Invert data collected from the same biological station sampledin 2013. Invert
IBI score is above the modified use threshold and within the confidence interval. Stagnant conditions
occurred at the time of sampling yet Bl score meets modified criteria. Sample predominantly comprised
of wetland invertebrate taxawith decent taxarichness.

Trott Brook (07010207-680)

Trott Brook flows south from near the city of Mitchell Cornerto the city of Dayton then turns east and
flowsinto the RumRiverjustnorth of the city of Ramsey. Fish data collected from two biological stations
(00UMO67, 13UM044) sampledin 2000, (expired) and 2013. The stationsare in close proximity but
sampled 13 years apart. The 2000 fish sample hasan IBI score above the threshold and within the upper
confidence limit, while the 2013 sample is below the general use threshold. For the amount of fish
habitatin the stream with overhanging vegetation and submergent macrophytes there was fewer
number of fishes that would be expected and was dominated by tolerant species. There hasbeena
great deal of land development upstream of the station in the form of a housing developmentwhich
happened after the 2000, sample. This type of change to the watershed could make the difference
between the passing score in 2000 and the lower score in 2013.The macroinvertebrate communityin
Trott Brook appears to be exhibiting signs of stress associated with nutrientenrichmentand/or
hydrologicfluctuations. Many of the macroinvertebrates that were collected at this station are also
frequently collected in wetland habitats. However, the relative contribution of thisstream’s channel
geomorphology to this condition isuncertain at this time. The lower portion (~6 miles) of Trott Brook
flowswithinaglacially derived “tunnel valley” (as described on page 1), and thusis in close association
with riparian wetlands throughout this stretch. While this no doubt contributes to a low dissolved
oxygen condition, this reach and Mike Drew Brook (-537) in the Upper Rum River subwatershed
providesagood example of how these types of streams can attain general use biocriteriain the absence
of significant human disturbance.

There are 8 stream reachesin Trott Brook Aggregated 12-HUC. For aquaticrecreation, 1 of the 8 stream
reaches has been assessed. The remaining stream reaches either have insufficientinformation orno
data. The bacteriasampleswere collected overatwo-year period and some of the sampleswere
associated with heavy rain events; while there are elevated concentrations of bacteriain the stream
there isnot enough datato assess foraquatic recreation.

Stream assessments

For aquaticlife, 3of the 8 stream reaches have been assessed. The remaining stream reaches either
have insufficientinformation or no data. Trott Brook (07010207-680) stretches4.4 milesin the south of
the watershed before itemptiesinto the RumRiver (07010207-666). It ismainly surrounded by wetland
and cropland. The dissolved oxygenin this stream can fluctuate significantly; data shows concentrations
ranging from 6 mg/L to 11 mg/L over the course of a day. There are highlevels of phosphorusinthe
streamand it was noted that there was large amount of filamentous algae growth. Trott Brook
(07010207-680) is not meetingthe standard foraquaticlife based on the dissolved oxygen impairment.
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Lake assessments

For aquaticrecreation, 5 of the 21 lake basins >10 acres in size have been assessed (Table 59). The
remaining lakes either have insufficientinformation or no data. Rogers Lake (02-0104-00), West Hunter
Lake (71-0022-00), and East Hunter Lake (71-0023-00) are all considered eutrophicand are not meeting
the aquatic recreation standard. Rogers Lake (02-0104-00) islocated in the southern portion of the
watershed and was previously listed in 2006. It is surrounded by developmentand wetland like
characteristics. The shallow basin could cause internal sediment resuspension loading issues. Rogers
Lake (02-0104-00) does have a statically increasing transparency trend. West Hunter (71-0022-00) and
East HunterLake (71-0023-00) are located inthe northern portion of the watershed and are connected
through multiple channels. Both of the lake basins are shallow and not protected from wind causing the
waterbodies to mix; internalloading could be a potential issue for recycling phosphorus. The
contributing watershed consists of development and cropland. Aerial photos show severe blooms that
occur in each of the lake basinssince 2011. Pickerel Lake (02-0130-00) and East Twin Lake (02-0133-00)
are considered mesotrophicand both are meeting the aquaticrecreation standard. They are located in
the middle of the Trott Brook Aggregated 12-HUC with small contributing watershed. Each of their
watershedsis mainly forestand wetland characteristics. PickerelLake (02-0130-00) hasa shallow basin
and in the spring and fall resuspension of phosphorusis being mixed into the water column which could
cause a bloom but overall the water chemistryisin good condition.

A recentfish survey was conducted on East Twin Lake (02-0133-00) where Northern Pike dominated the
gill netsand Bluegill was predominantly surveyed in the tap nets. The low effort nearshore survey and
lack of data caused there to not be enough information to make an assessment foraquaticlife. West
Hunter Lake (71-0022-00), East Hunter Lake (71-0023-00), Pickerel Lake (02-0130-00), and East Twin
Lake (02-0133-00) all had recentplantsurveys. They were all above the plantimpairment threshold
identified forsimilarlakesin the ecoregion.
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Figure 58. Photograph at 10X water chemistry location in the Trott Brook Aggregated 12-HUC.
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Figure 59. Currently listed impaired waters by parameter and land use characteristics in the Trott Brook

Aggregated 12-HUC.
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Seelye Brook Aggregated 12-HUC HUC 0701020707-03

Seelye Brookis the only subwatershed thatisonly bordered by other watersheds in the Rum River Watershed. The headwaters are in southwest Isanti
county justsouth of the city of Spencer Brook. Seelye Brook flows southeast into Anoka county and enters the Rum River just south of St. Francis. The
uppertwo-thirds of the watershed is split between natural areas with forest (29.5%) and wetland (14.8%) and agricultural land use of rangeland
(25.4%) and cropland (22.9%). The most downstream area of the watershed is the city of St. Francis which accounts for the largest density of the
developed land use (6.7%). The outlet water chemistry monitoring station was co-located with biological monitoring station 00UM104.

Table 60. Aquatic life and recreation assessments on stream reaches: Seelye Brook Aggregated 12-HUC. Reaches are organized upstream to downstream in
the table.

07010207-528

Seelye Brook, ooumi04, 12.4 Wwg x| e | I | TS | MTs | MTs | wTs | s IF 1=
Headwaters to RumR 13UMO079

Abbreviations for Indicator Evaluations: MTS = Meets Standard; EXS =Fails Standard; IF = Insufficient Information
Abbreviations for Use Support Determinations: --=No Data, NA =Not Assessed, IF = Insufficient Information, SUP =Full Support (Meets Criteria); IMP = Impaired (Fails Standards)
Key for Cell Shading: || = existingimpairment, listed priorto 2014 reporting cycle; ] = new impairment; || = full support of designated use;||=insufficient information.
Abbreviations for Use Class: WWg =warmwater general, WWm=Warmwater modified, WWe =Warmwater exceptional, CWg =Coldwater general, CWe =Coldwater exceptional,
LRVW =limited resource value water
*Assessments were completed using proposed use classifications changes that have not yetbeenwritten intorule.
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Table 61. Minnesota Stream Habitat Assessment (MSHA): Seelye Brook Aggregated 12-HUC.

Land Use Riparian Substrate | FishCover | Channel Morph. | MSHA Score
# Visits Biological Station ID | Reach Name (0-5) (0-15) (0-27) (0-17) (0-36) (0-100) MSHA Rating
3 00UM104 Seelye Brook 3 11 10.87 12 20 56.87 Fair
3 13UMO079 Seelye Brook 3.42 13.67 10.93 10 12.33 50.35 Fair
Average Habitat Results: Seelye Brook Aggregated 12-HUC 321 12.33 10.9 11 16.17 53.61 Fair
Qualitative habitat ratings
=Good: MSHA score above the median of the least-disturbed sites (MSHA>66)
=Fair: MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66)
[ =Poor: MSHA score belowthe median ofthe most-disturbed sites (MSHA<45)
Table 62. Channel Condition and Stability Assessment (CCSI): Seelye Brook Aggregated 12-HUC.
Upper Banks | Lower Banks Substrate Channel Evolution CCSI Score CCsl
# Visits | Biological Station ID Stream Name (43-4) (46-5) (37-3) (11-1) (137-13) Rating
2 00UM104 Seelye Brook 10 155 22 4 515 moderately unstable
1 13UMO079 Seelye Brook 13 29 30 5 77 moderately unstable
1 13UMO079 See |ye Brook 7 15 15 3 40 fal rlystable
Average Stream Stability ReSlIJ_IitLj:C Seelye Brook Aggregated 12- 10 1983 2233 4 56.17 T T

Qualitative channel stability ratings

[ =stable: CCSI <27

=fairlystable: 27 <CCSI <45

=moderatelyunstable: 45 < CCSI < 80

=severelyunstable: 80 <CCSI <115

[[= extremely unstable: CCSI > 115
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Table 63. Outlet water chemistry results: Seelye Brook Aggregated 12-HUC.

Station location: Seelye Brook, Upstream of Rum River Blvd, 1 mi. S of Saint Francis

STORET/EQuIS ID: S003-204

Station #: 00UM104

Parameter Units # of Samples Minimum Maximum Mean WQ Standard? # of WQ Exceedances
Ammonia-Nitrogen ug/L 10 2.2 19.3 7.2 40

Chloride mg/L 10 8.6 58.7 315 230

Dissolved Oxygen (DO) mg/L 21 3 14.2 7.8 5 3
pH 21 7.2 8.8 7.9 6.5-9

Secchi Tube 100 cm 21 87 100 98.6 25

Total Suspended Solids mg/L 15 2 14 4.3 30

Escherichia coli (geometricmean) | MPN/100ml 14 127.4 279.8 126 2
Escherichia coli MPN/100ml 14 30 613 210.6 1260

Phosphorus ug/L 15 40 211 129.9 100 12
Temperature, water deg°C 21 5 23.1 17.5

Hardness mg/L 10 119 224 179.5

1Secchi Tube standards are surrogate standards derived from the total suspended solids.
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Seelye Brook Aggregated 12-HUC, a component of the IWM
work conducted between May and September from 2013 and 2014. This specific data does not necessarily reflect all data that was used to assess the AUID.
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Summary
Seelye Brook (07010207-528)

Seelye flows south from Crooked Road WMA to the Rum River near Lake George. Fish datacollected
from two biological stations (13UM079, 00UM104) sampledin2013. A longtermbiological monitoring
stationislocated on Seelye Brook (13UMO079); however, this effort was notinitiated until 2013 so there
isn’tyetan extensive datatoinform the assessment of this stream. Two stations will be monitored every
otheryear (odd years) in the lower part of this subwatershed: the station thatis downstream of the St.
Francis WWTP discharge to Seelye Brook and one thatis upstream of this pointsource. The downstream
station (0OUM104) had a macroinvertebrate IBI score of 70, one of the highestscoresin the watershed
and well above the general use criteria. The fish Bl scores at this station have decreased from the 2000,
sample tothe 2013, sample. The upstream station (13UMO079) did not score as well (58), but was still
above the general use threshold for this class. These results are somewhat surprising given recent
violations of permitted effluentlimits (including in 2013) at the discharge point for nitrate, BOD
(biological oxygen demand), phosphorus, total suspended solids, and ammonia. However, the upstream
station seemed to have beenimpacted more by the abnormally dry conditions the region experienced in
late summerof 2013. In August, flow had dramatically decreased at the upper station compared to
when the station was visited in May while the lower station did not exhibitadramatic change in flow.
Thisstreamwill continue to be monitored to better understand the relative impact of the WWTP (if any)
compared to natural disturbance (e.g., drought, floods) on aquaticcommunitiesin Seelye Brook.
Currently, Seelye Brook (-528) is listed as “insufficientinformation” for the aquaticlife assessment until
additional biological monitoring data can be evaluated to determine whether or not the fish community
isimpaired. The fish IBI score at the upstream site (13UMO79) is below the general use threshold and
the lower confidence limit. There was limiting habitat at the site and low flow conditions. 13UM079 was
7m widerinthe springwhen the stream was looked at for sampling. With higher flow there would be
much more habitat for fish and additional monitoring was recommended. The downstream station fish
IBI score is above the threshold and within the upper confidence interval. Habitat at this site was much
betterwhichreflectsin the IBl score. Fish and macroinvertebrate biological samples occurred in 2015 at
base flow conditions and at the upstream biological site (13UM079). Both fish and macroinvertebrates
scored above the threshold. Fish scored above the threshold and within the confidence interval and
macroinvertebrates scored above the threshold and the confidence interval. With the new dataa full
supporting foraquaticlife designationis proposed for the Seelye Brook AUID (-528).

Stream assessments

Thereisone stream reach in Seelye Brook Aggregated 12-HUC and it was assess foraquatic recreation.
Seelye Brook (07010207-528) flows 12.4 miles from the northeast of the watershed untilitexistsinto
the Rum River (07010207-503). The stream reach travels through wetlands, forest, cropland and some
development. There are high levels of bacteria that were collected in 2013 and 2014. The contributing
watershedis large and contains six established feedlots. Some of the feedlots reside very close to
flowlines which could be a contributing factor to the high bacterialevels. Overall the streamisimpaired
for bacteriaandis not meeting the aquaticrecreation standard.

For aquaticlife, Seelye Brook contains higher levels of phosphorus but the response variable datais
inconclusive. The total suspended solids are low compared to the standard and the transparency datais
very good for the amount of water that flows in the stream reach. The dissolved oxygen datasetissmall
and there are some exceedances but there is notenough datato complete an assessment.
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Flgure 60. Photograph at 1OX water chemlstry location in the Seelye Brook Aggregated 12 HUC
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Rum River Watershed Monitoring and Assessment Report « October 2016 Minnesota Pollution Control Agency
137



Watershed-wide results and discussion

Assessmentresultsand datasummaries are included below for the entire HUC-8 watershed unit of the
Rum River, grouped by sample type. Summaries are provided forload monitoring data results near the
mouth of the river, aquaticlife and recreation usesin streams and lakes throughout the watershed, and
for aquaticconsumption results atselectriverand lake locations along the watershed. Additionally,
groundwater monitoring results and long-term monitoring trends are included where applicable.

Following the results are aseries of graphics that provide an overall summary of assessment results by
designated use, impaired waters, and fully supporting waters within the entire Rum River Watershed.

Pollutant Load Monitoring

The Rum Riverismonitored in downtown Anoka. Many years of water quality datafrom throughout
Minnesotacombined with previous analysis of Minnesota’s ecoregion patterns, resulted in the
development of three “River NutrientRegions” (RNR) (MPCA 2010a), each with unique nutrient
standards. Of the state’sthree RNR’s (North, Central, South), the Rum River’sload monitoring stationis
located within the Central RNR. Annual FWMCs were calculated and compared for years 2009-2013,
(Figure 64, Figure 65, and Figure 66) and compared to the RNR standards (only TP and TSS draft
standards are available for the North RNR). It should be noted that while aFWMC exceeding given water
quality standard is generally agood indicator the water body is out of compliance with the River
NutrientRegion standard, the rule does notalways hold true. Waters of the state are listed as impaired
based on the percentage of individual samples exceeding the numericstandard, generally 10% and
greater (MPCA 2010a), over the most recent 10-year period and not based on comparisonswith
FWMCs. A riverwitha FWMC above a water quality standard, forexample, would not be listed as
impairedif less than 10% of the individual samples collected over the assessment period were above the
standard.

Pollutant sources affecting rivers are often diverse and can be quite variable from one watershed to the
nextdependingonland use, climate, soils, slopes, and other watershed factors. However, asageneral
rule, elevated levels of total suspended solids (TSS) and nitrate plus nitrite-nitrogen (nitrate-N) are
generally regarded as “non-point” source derived pollutants originating from many small diffuse sources
such as urban or agricultural runoff. Excess total phosphorus (TP) and dissolved orthophosphate (DOP)
can be attributed to either “non-point” as well as “point”, orend of pipe, sources such asindustrial or
waste water treatment plants. Major “non-point” sources of phosphorus include dissolved phosphorus
fromfertilizers and phosphorus adsorbed to and transported with sediment during runoff.

Within a givenwatershed, pollutant sources and source contributions can also be quite variable from
one runoff eventto the nextdepending on factors such as canopy development, soil saturation level,
and precipitation type and intensity. Surface erosion and in-stream sediment concentrations, for
example, will typically be much higherfollowing high intensity rain events prior to canopy development,
rather than afterlow intensity post-canopy events whereless surface runoff and more infiltration occur.
Precipitation type and intensity influence the major course of storm runoff, routing water through
several potential pathways including overland, shallowand deep groundwater, and/or tile flow. Runoff
pathways alongwith other factors determine the type and levels of pollutants transported in runoff to
receivingwaters and help explain between-storm and temporal differences in FWMCs and loads, barring
differencesintotal runoff volume. During years when high intensity rain events provide the greatest
proportion of total annual runoff, concentrations of TSSand TP tend to be higher with DOP and nitrate-
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N concentrations tending to be lower. In contrast, during years with high snow melt runoff and less
intense rainfall events, TSS levels tend to be lowerwhile TP, DOP, and nitrate-N levels tend to be
elevated. Inmany cases, itisa combination of climatic factors from which the pollutantloads are
derived.

Total Suspended Solids (TSS)

Water clarity refers to the transparency of water. Turbidity is a measure of the lack of transparency or
"cloudiness" of water due to the presence of suspended and colloidal materials such as clay, silt, finely
divided organicandinorganic matter, and plankton or other microscopic organisms. By definition,
turbidity is caused primarily by suspension of particles that are smaller than one micronindiameterin
the water column.

Analysis has shown astrong correlation to exist between the measures of TSSand turbidity. The greater
the level of TSS, the murkier the waterappears and the higherthe measured turbidity. High turbidity
resultsinreduced light penetration that harms beneficial aquatic species and favors undesirable algae
species (MPCA and MSUM 2009). An overabundance of algae can lead to increasesin turbidity, further
compounding the problem. Periods of high turbidity often occur when heavy rains fall on unprotected
soils. Uponimpact, raindrops dislodge soil particles and overland flow transports fine particles of siltand
clay intoriversand streams (MPCA and MSUM 2009).

Currently, the State of Minnesota’s TSS standards are moving from the “development phase” into the
“approval phase” and must be considered to be draft standards until complete approval. Within the
Central RNR, the TSS draft standard is 30 mg/L (MPCA 2010c), when greater than 10% of the individual
samples exceed the draft standard, the riveris out of compliance. Calculations from

2009 through 2013, show0, 1, 0, 4 and 0 percent of the individual TSS samples exceeded the 30 mg/L
draft standard, respectively. In addition, none of the computed FWMCs for the five sampling years
exceeded the 30 mg/L draft standard (Figure 64). The few samples exceeding the standard were
collected during high flow conditions. Although the data may not reflect long-term trends, both TSS
FWMCs and annual loads did not show consistent trends from 2008 through 2013. (Figure 64 and
Table 64). Because of the strong correlation that often exists between pollutant loads and annual runoff
volume, variationsinloads may be due strictly to differences in annual runoff volume (Figure 63).
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Figure 62. Annual discharge compared to runoff in the Rum River Watershed

Rum River Watershed Monitoring and Assessment Report « October 2016

140

Minnesota Pollution Control Agency



12
10
8
6 M Flow Weighted Mean
Concentration mg/L
4
2
O T T T T
2009 2010 2011 2012 2013

Figure 63. Flow Weighted Mean Total Suspended concentrations for the Rum River 2009 through 2013.

Table 64. Annual pollutant loads in Kilograms per year by parameter calculated for the Rum River Watershed.

2009 5219924 30514 174649 387301 30514
2010 6284496 87938 322016 831322 45574
2011 13052030 155150 507542 1196614 78910
2012 6792122 76373 314609 722444 47174
2013 8055077 108312 397356 828094 56728

Total Phosphorus (TP)

Nitrogen (N), phosphorus (P), and potassium (K) are essential macronutrients and are required for
growth by all animalsand plants. Lack of sufficientnutrientlevelsin surface water often restricts the
growth of aquatic plant species (University of Missouri Extension 1999). In fresh waters such as lakes
and streams, phosphorusis typically the nutrient limiting growth; increasing the amount of phosphorus
enteringastreamor lake will increase the growth of aquatic plants and other organisms. Although
phosphorusisa necessary nutrient, excessive levels overstimulate aquaticgrowth in lakes and streams
resultinginreduced water quality. The progressive deterioration of water quality from overstimulation
of nutrientsis called eutrophication where, as nutrient concentrations increase, the surface water
quality isdegraded (University of Missouri Extension 1999). Elevated levels of phosphorusinriversand
streams can resultin: increased algae growth, reduced water clarity, reduced oxygen in the water, fish
kills, altered fisheries, and toxins from cyanobacteria (blue green algae) which can affect human and
animal health (University of Missouri Extension 1999). In “non-point” source dominated watersheds, TP
concentrations are strongly correlated with stream flow. During years of above average precipitation, TP
loads are generally highest.

TP standards for Minnesota’s rivers are also in the final approval phase and must be considered draft
standards until approved. Within the Central RNR, the TP draft standard is 100 ug/L as a summer
average. Summer average violations of one or more “response” variables (pH, biological oxygen demand
(BOD), dissolved oxygen flux, chlorophyll-a) must also occur along with the numeric TP violation for the
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waterto be listed. Concentrations from 2009 through 2013, show that40, 25, 30 and 25% of the
individual TP samples exceeded the 0.1 mg/L draft standard, respectively. Observation of

Figure 64 shows that four of the five FWMCs from 2009 to 2013, exceed the draftstandard. At thissite,
TP concentrations are highestat high flows and at different times of the year.
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Figure 64. Total Phosphorus (TP) flow weighted mean concentrations for the Rum River.

Dissolved Orthophosphate (DOP)

DOP isa water soluble form of phosphorus thatis readily available to algae (bioavailable) (MPCA and
MSUM 2009). While orthophosphates occur naturally in the environment, river and stream
concentrations may become elevated with additional inputs from waste water treatment plants,
noncompliantsepticsystems, and fertilizers in urban and agricultural runoff. The 2009 through 2013
FWMC ratio of DOP to TP shows that about 50% of TP is in the orthophosphate form. Figure 66indicates
DOP FWMC showed little variation fromyeartoyear.
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Figure 65. Dissolved Orthophosphate (DOP) flow weighted mean concentrations for the Rum River.
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Nitrate plus Nitrite - Nitrogen

Nitrate and nitrite-nitrogen are inorganic forms of nitrogen present within the environment thatare
formed through the oxidation of ammonia-nitrogen by nitrifying bacteria (nitrification). Ammonia-
nitrogenisfoundinfertilizers, septicsystems, and animal waste. Once converted from ammonia-
nitrogen to nitrate and nitrite-nitrogen, they too, like phosphorus, can stimulate excessive levels of
some algae speciesinstreams (MPCA 2010b). Because nitrate and nitrite-nitrogen are water soluble,
transport to surface watersis enhanced through agricultural drainage. The ability of nitrite-N to be
readily converted to nitrate-nitrogen is the basis for the combined laboratory analysis of nitrate plus
nitrite-nitrogen, with nitrite-nitrogen typically making up asmall proportion of the combined total
concentration. These and other forms of nitrogen exist naturally in aquatic environments; however
concentrations canvary drastically depending on season, biological activity, and anthropogenicinputs.

Nitrate- N can also be a common toxicant to aquatic organismsin Minnesota’s surface waters, with
invertebrates appearing to be the most sensitive to nitrate toxicity. Draft nitrate-N standards have been
proposed (2012) for the protection of aquaticlife in lakes and streams. The draft acute value (maximum
standard) forall Class 2 surface watersis41 mg/Lnitrate-N fora one-day duration, and the draft chronic
value for Class 2B (warm water) surface watersis 4.9 mg/L nitrate-N fora 4-day duration. In addition, a
draft chronicvalue of 3.1 mg/Lnitrate-N (4-day duration) was determined for protection of Class 2A
(cold water) surface waters (MPCA, AquaticLife Water Quality Standards Technical Support Document
for Nitrate, Nov 2010).

Nitrate-N FWMCs from [2009] through[2013] for the Rum River Watershed were.37,.42, .38, .39 and
.44 mg/L, respectively (Figure 67) Calculations of the RumRiver’sannual nitrate-N loads show little
relationship to the annual runoff volume over the five-year sampling period (Figure 63).
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Figure 66. Nitrate and Nitrite Flow Weighted Mean Concentrations 2009 through 2013 for the Rum River.

Stream water quality

Fifty-eight of the 177 total stream AUIDs were assessed (Table 66). Of the assessed streams, 19 streams
were considered to be fully supporting of aquaticlife and 10 streams were fully supporting of aquatic
recreation. 6 AUIDs were notassessed due to their classification as limited resource waters.
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Throughout the watersheds, 21 AUIDs are non-supporting foraquaticlife and/or recreation. Of those
AUIDs, 16 are non-supporting foraquaticlife and 5are non-supporting foraquaticrecreation. All of the
remaining stream reaches either had insufficient datafor no data to assess.

Table 65. Assessment summary for stream water quality in the Rum River Watershed.

Supporting Non-supporting
7 #
Area #Total | Assessed | Aquatic | # Aquatic # Aquatic #Aquatic Insufficient #

Watershed (acres) AUIDs AUIDs Life Recreation Life Recreation Data Delistings

Ru:UFg ;er 1,013,794 177 39 19 10 16 5 24
0701020701-01 | 266:384 28 3 1 3 10
0701020702-01 86,803 25 9 5 2 3 1 1
0701020702-02 | 27+°16 5 2 1 2
0701020702-03 | 84?23 14 2 1 1 3
0701020702-04 32,409 5 1 1 2
070102070301 | 20:372 22 4 2 2 1 1
0701020703-02 | 2994 5 2 1 1 1
0701020704-01 61,671 7 2 1 1 1 1
070102070501 | 96:794 18 2 2 2 1
0701020705-02 | 2949 6 1 1
0701020706-01 53,827 16 3 1 2 1
0701020707-01 | 85784 17 5 3 2 1 2
0701020707-02 | 47231 8 2 1 1 2
0701020707-03 | 2>928 1 1 1 1
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Biological monitoring
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Figure 67. Fish IBI scores on the mainstem Rum River and the major tributaries tothe river.

Fishindex of biological integrity (FIBI) scores at monitoring stations along the Rum River sampledin
2013. Corresponding waterbody identifications (WIDs), the river segments used in the assessment
process, are provided along the top margin of the graph (Figure 68).

All of the stations along the river meet general use aquaticlife criteriawith MFIBI scores stay somewhat
consistentas you move downstream (Figure 68). There are a few dipsin the graph butneverbelow the
general use threshold.

The highestscoringsite at 07010207-503 scored justbelow the exceptional use threshold but did not
quite reach the level so that AUID will continue to be assessed using the general aquaticlife use criteria.

Biological monitoring: Fish

The condition of fish stream communities in the Rum River Watershed reflects the land use, hydrologic
modification, and discharge of pollutants (point and non-point) upstream of each monitoring location.
Out of the 32 stream and riverassessment units where fish datawas assessed, 8(25%) were determined
to have impaired fish communities (2 modified use, 6 general use). Of the 24 (75%) assessment units
that exhibited healthy fish communities, 22 were designated general aquatic life use streams. Two
assessmentunits were either deemed ‘notassessable’ or have assessments thatare pendingadditional
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data collection. The assessment of fish community datain the Rum River Watershed required the
application of four distinct fish IBls: Northern Rivers IBI; Northern Streams IBI; Northern Headwaters 1BI;
and Low Gradient IBIl. Having options in terms of which IBI to use for assessing fish communities,
dependingon the size of the drainage areaand the gradient of the stream, allows natural variability to
be somewhat accounted forand therefore increases the resolution of the anthropogenicorhuman
disturbance “signal” provided by IBl results.
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Figure 68. Macroinvertebrate IBI scores on the mainstem Rum River compared to the wastewater treatment outputs.
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Aquaticmacroinvertebrate index of biological integrity (MIBI) scores at monitoring stationsalong the
Rum Riversampledin 2013. Corresponding waterbody identifications (WIDs), the river segments usedin
the assessment process, are provided along the top margin of the graph.

Even though the southern portion of the Rum River occurs withinthe Prairie ForestsRiver
macroinvertebrate IBl region, the entire river has been classified asa Northern ForestRiver for
monitoring and assessment purposes. Most of the stations along the river meetgeneral use aquaticlife
criteriawith MIBI scores exhibitingasomewhatincreasing trend as you move downstream (Figure 69). A
dipinthis pattern was observed just downstream of the Cambridge wastewater treatment plant
(WWTP), the largest facility along the river, where the aquatic macroinvertebrate community was
dominated by filter-feeding organismsincluding net-spinning caddisflies, freshwater sponge,
brachycentrid caddisflies, and bryozoan colonies. However, this site isnotimpaired.

The stationat river mile 3.5 was the lowest scoring site along the RumRiverin 2013 (Figure 69). Thissite
was deemed ‘not-assessable’ due to the Anoka Dam located just downstream. The riverisstill being
impounded at the monitoring station, affecting macroinvertebrate community composition with a
combination of lentic (lake) and lotic (river) taxa present. Development of biological criteriafor modified
(e.g.,impounded)riversisanticipated in the future at which time such monitoring stations will be
assessed. The only othersite that failed to meetgeneral use criteria, 0OUMO032, islocated in the upper
part of the watershed. Additional monitoring was conducted in 2015 to re-evaluate the condition of this
station as ithad a macroinvertebrate IBl score of 96 in 2000, but scored a 43 and 30 based on two
samples collected in 2013. Results of this monitoring are forthcoming and will be considered inafollow-
up assessment of this WID. This station also exhibited apoorfish community in 2013, with a fishIBI
score of 38, the lowestscoringRumriverstation thatyear.

The Rum Riverislisted on MNDNR’s Infested Waters List for zebramussel (Dreissena polymorpha) which
isprimarily due to its connection to Mille Lacs Lake. Biological monitoring crews did not collect or
observe zebramussels atany sampling stationin the watershed in 2013. On the otherhand, the rusty
crayfish (Orconectes rusticus), anotheraquaticinvasive species was collected and observed at numerous
locations throughout the watershed.

Biological monitoring: Macroinvertebrates

The condition of macroinvertebrate stream communitiesin the Rum River Watershed reflects the land
use, hydrologic modification, and discharge of pollutants (point and non-point) upstream of each
monitoringlocation. Out of the 32 stream and river assessment units where macroinvertebrate datawas
assessed, 6(19%) were determined to have impaired aquatic macroinvertebrate communities
(Omodified use, 6general use). Of the 22 (69%) assessment units that exhibited healthy
macroinvertebrate communities, nineteen were designated general aquaticlife use streams. Four (12%)
assessmentunitswere either deemed ‘not assessable’ or have assessments that are pending additional
data collection. The assessment of macroinvertebrate community datain the Rum River Watershed
required the application of four distinct macroinvertebrate IBls: Southern Forest Streams (Glide/Pool
Habitat) IBI; Northern Forest Streams (Glide/Pool Habitat) IBI; Northern Forest Streams (Riffle/Run
Habitat) IBI; and Northern ForestRivers IBl. Having options in terms of which IBI to use for assessing
macroinvertebrate communities, depending on characteristics of the monitoring station, allows natural
variability to be somewhat accounted for and therefore increases the resolution of the anthropogenic or
human disturbance “signal” provided by IBl results.

Overall, atotal of 243 generain 85 families of macroinvertebrates were collected in the RumRiver
Watershed based on 68 qualitative multi-habitat samples collected primarily in 2013. The most
commonly collected macroinvertebratesin the watershed included: midgesin the generaPolypedilum
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and Thienemannimyia; fingernail clams; amphipodsin the genus Hyalella; mayfliesin the generaCaenis
and Baetis; water mites (Acari); and blackflies in the genus Simulium. A total of 186 macroinvertebrate
generawere collected from low gradient (glide/pool) streams, the most common of which were: midges
inthe generaPolypedilum and Thienemannimyia; mayfliesin the genus Caenis; fingernail clams;
amphipodsinthe genus Hyalella; and the snail genus Physa. In high gradient (riffle/run habitat) streams
150 macroinvertebrate generawere collected, the most common of whichwere: midges
Thienemannimyiaand Cricotopus; snailsin the genus Physa; mayfliesin the genus Caenis; and water
mites (Acari). Atotal of 167 generawere collected from the Rum River mainstem where the drainage
area was large enough (> 500 mi?) to be evaluated using the Northern Forest Rivers IBI (13 stations).
Mayfliesin the generaBaetis, Tricorythodes, and Maccaffertium; midgesin the generaPolypedilumand
Crocotopus; caddisflies in the genus Cheumatopsyche; blackflies in the genus Simulium; riffle beetlesin
the genus Stenelmis; and stoneflies in the genus Pteronarcys were collected most frequently at Rum
River biological monitoring stations.

Lake water quality

The Rum River Watershed contains 197 lakes that are greater than ten acres. The assessable lakes were
limited to 41 lakes. The biological datawas supporting the aquaticlife standard on 12 lakes; only 2 were
not supporting (Francis Lake: 30-0080-00 and Green Lake: 30-0136-00). For aquaticrecreation, 26 out of
40 lakes were meeting the standard. Skogman Lake (30-0022-00), Fannie Lake (30-0043-00), and Green
Lake (30-0136-00) were listed foraquaticrecreationimpairmentin 2008 and the current data supports
that listing. Rogers Lake (02-0104-00) and Francis Lake (30-0080-00) were also listed foraquatic
recreationimpairmentin 2006 and 2002; the current data also supports those impairments. Therewas
insufficientinformation on 23 lakes foraquaticlife oraquaticrecreation.
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Table 66. Assessment summary for lake water chemistry in the Rum River Watershed.

Supporting Non-supporting
Lakes >10 # Aquatic # Aquatic
Watershed Area (acres) Acres # Aquatic Life Recreation # Aquatic Life Recreation Insufficient Data | # Delistings
Rum River
e 1,013,794 197 12 26 2 14 23
0701020701-01 266,384 48 5 12 5
0701020702-01 86,803
0701020702-02 27,516
0701020702-03 81,223 11 1 1 4
0701020702-04 32,409 2
0701020703-01 90,372
0701020703-02 27,904
0701020704-01 61,671 18 1 1
0701020705-01 96,794 32 3 1 3
0701020705-02 29,949 14 1 1
0701020706-01 53,827 16 1
0701020707-01 85,784 28 4 5 1 4
0701020707-02 47,231 21 2
0701020707-03 25,928 6
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Remote sensing

Remote sensing datawas used to describe lake transparency in areas where water chemistry data has
not been collected or were difficult to access. With remote sensing data, comparisons can be made at
the state and watershed scale. Remote sensing provides insight into water quality by estimating
transparency values forlakesvoid of TP, Chl-a, or Secchi data. Satelliteimageryis used with Secchi
transparency measurements to forma relationship thatallows for predictions of transparency values
across the state. This providesasnap shot of lake transparency during the time of satellite pass over.

Currently, remote sensing data has been analyzed on approximately a five-year basis from 1975 to 2008,
withsevenyears of remote sensing dataavailable. At this frequency the dataallows forasimple average
lake transparency value to be calculated at the state or watershed scale. Comparisons of lake
transparencies may also be made betweenindividual lakes during any single year. This datadoes not
allow for trends analysis due to the small number of remote sensing data points available at this time.

Remote sensing datawas used to describe lake transparencies on 51 lakes without water chemistry data
inthe Rum River Watershed. The Rum River Watershed crosses over two ecoregions; Northern Lakes
and Forestand North Central Hardwood Forest. There are 18 lakes within the Northern Lakes and Forest
and 33 lakes within the North Central Hardwood Forest. Thirteen lakes had estimated transparencies
greaterthan the Northern Lakes and Forest Ecoregion Eutrophication Standard of 2.0 m. Five lakes had
estimates of transparencies that fell below the 2.0m eutrophication standard. There isadeep (>1.4m)
and shallow (>1.0m) transparency standard for the North Central Hardwood Forest Ecoregion. Twenty
lakes had estimated transparencies greater than the North Central Hardwood Forest Ecoregion
Eutrophication Standard of 1.4 m. Thirteen lakes had estimates of transparencies that fell below the

1.4 m eutrophication standard; seven of these lakes are above the shallow eutrophication standard

(1.0 m). These lakes may warrant furtherinvestigation into water quality conditions. However,
confounding variables must be examined as well, such as lake depth and color, which may impact the
remote sensing data. Overall, transparencies ook to be in good to excellent condition for the majority of
lakes without water chemistry data. Lakes with excellent remote sensing lake transparency datamay be
considered candidates for protection strategies given their exceptional condition.
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Figure 69. Remote sensing water quality in the Rum River Watershed.

Fish contaminant results

Mercury was analyzed infish tissue samples collected fromRumRiverand 11 lakesin the watershed
Polychlorinated biphenyls (PCBs) were measured infish from the river and seven lakes. Fourteen fish
specieswere tested for contaminants. Fish species are identified by codes thatare defined by their
common and scientificnames. (Table 67). A total of 814 fish were collected for contaminantanalysis
between 1978 and 2013.

Contaminant concentrations are summarized by waterway, fish species, and year (Table 68). “Total Fish”
indicates the total number of fish analyzed and “N” indicates the number of samples. The number of fish
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exceeds the number of samples when fish are combined into acomposite sample. Thiswas typically
done for panfish, such as bluegill sunfish (BGS) and yellow perch (YP). “Anat.” refers to the sample
anatomy. Since 1989, most of the samples have been skin-onfillets (FILSK) or for fish without scales
(catfish and bullheads), skin-off fillets (FILET). Occasionally whole fish (WHORG) are analyzed.

The Rum Riverand nine of the lakes are listed asimpaired for mercury in fish tissue (MPCA’s 2014 draft
Impaired Waters List). They are identified in Table 68. with a red asterisk (*). None of the watersin this
watershedare listed asimpaired for PCBs infish tissue. All of the impaired waterways, except Lewis Lake
(33003200), are covered underthe Statewide Mercury TMDL and do not need additional TMDLs for
mercury in fish tissue.

Most of the PCB concentrationsin fish tissue were near or below the reporting limit (0.01- 0.05 mg/kg).
The highest PCB concentration was 0.24 mg/kgin a walleye collected from the RumRiverin 1978, and
was a whole fish (WHORG). The next highest PCB concentration was in carp fromthe Rum River
collectedin 1985. The most recentanalysis of PCBs in fish from the Rum River were less than the

0.025 mg/kg reporting limit.

Perfluorooctane sulfonate (PFOS) concentration was measured in ug/kg (ppb), which is 1000 times
lower units than mercury and PCBs. The impairment threshold is the threshold forameal per month fish
consumption advisory: 200 ug/kg. All measured PFOS concentrations in fish from the RumRiver
Watershed were below the reporting limit (~5 pg/kg).

Overall, mercury remains the dominantfish contaminantin the watershed. The Fish Contaminant
Monitoring Programwill continue to retest the fish from impaired waters to assess if mercury levels are
changing.

Table 67. Fish species codes, common names, and scientific names

Species Common name Scientific name

BGS Bluegillsunfish Lepomis macrochirus
BKB Black bullhead Ameiurus melas

BKS Black crappie Pomoxis nigromaculatis
BUR Burbot (Eelpout) Lota lota

C Carp Cyprinus carpio

CIS Cisco (Lake herring) Coregonus artedi

HSF Hybrid sunfish

LMB Largemouthbass Micropterus salmoides
NP Northern pike Esox lucius

SMB Smallmouthbass Micropterus dolomieue
WE Walleye Sander vitreus

wWsu White sucker Catostomus commersoni
YEB Yellowbullhead Ameiurus natalis

YP Yellowperch Perca flavescens
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Table 68. Summary statistics of fish length, mercury, and PCBs, by waterway-species-year.

Length (in) Mercury (mg/kg) PCBs (mg/kg) PFOS (ug/kg)
MAJOR NO. Mea Mea
WATERSHED | HUCS AUID WATERWAY |SPECIES| YEAR | ANAT. |FISH|N|n |Min | Max|Mean|Min |Max Mean | Max |<RL n|<RL
RumRiver [07010207 |07010207- | RMO0.6,AT  |c 1978 | PLUG 10] 2] 22.0] 208 23.1| 0.285| 0.260{ 0.310] 2| 0.05] 0.06
ggg' :ggg’: ANOKA WHORG | 10| 2] 22.0( 20.8] 23.1] 0.155| 0.140] 0.170] 2| 0.075 0.09
o0, 511 - SMB 1978 [wHOrRG | 3| 1| 98| 98] 98] 0200] 0.200] 0.200] 1| 0.09] 0.09
512 504 - WE 1978 | PLUG 1| 1| 26.0| 26.0] 26.0| 0.960[ 0.960] 0.960| 1| 0.04| 0.04
503, -502, - WHORG | 1| 1] 26.0] 26.0] 26.0] 0550 0.550] 0.550] 1| 0.24] 024
666, -665, - | 1.5 MINOF | SMB 2013 [ FILSK 9 9] 15.0] 10.2] 195] 0.352| 0.212| 0.606| 2| 0.025] 0.025[Y
556% ANOKA SRH 2013 | FILSK 5| 5] 21.7] 20.8] 22.3] 0.387| 0.287] 0506 2| 0.025| 0.025[Y
RM 12-13, AT
ANDOVER. M- LNP 2012 | FILSK 2| 2| 189 18.2| 19.6| 0.344 | 0.318| 0.370
63 SMB 2012 | FILSK 6| 6| 146| 99| 188 0.434[ 0.219( 0.646
WE 2012 | FILsK 4| 4] 15.4] 12.0] 19.0] 0.428] 0.328] 0.529
WSsU 2012 | FILSK 1] 1| 144 144 14.4| 0.248] 0.248] 0.248
RM 18, HWY
24 ATST.
FRANCIS c 1985 | FILSK 5| 1| 21.0| 21.0| 210| 0.160| 0.160| 0.260| 1| 02| 02
M-63, RM 55-
56, AT C 2012 | FILSK 2| 1| 265| 265 26.5| 0.239| 0.239| 0.239
CAMBRIDGE  [\p 2012 | FILSK 3| 3] 19.1] 17.0] 22.2] 0.302| 0.248| 0.385
SMB 2012 | FILSK 5| 5| 126| 98| 164| 0291 0.211| 0.484
RM 090 NP 2009 | FILSK 2| 2] 21.1] 186 235] 0.275| 0.238] 0.312] 2] 0.025] 0.025[ Y
RM 118 NP 2009 | FILSK 1] 1] 17.0] 170] 170 0.272] 0.272] 0.172
RM83-137,
ONAMIATO
PRINCETON | WE 1992 | FILSK 5| 2| 142| 115| 16.8| 0.370| 0.240| 0.500| 1| 0.026 0.026
01015700 [ BIG PINE BGS 2007 | FILSK 3| 1| 69| 69| 6.9/ 0034| 0.034] 0.034 1| 1o0]Y
BKS 2007 | FILSK 7| 1| 91| 91| 9.1] 0.086| 0.086| 0.086
HSF 2007 | FILSK 3| 1| 71| 71| 7.1 0.054| 0.054| 0.054
01020400 | ROUND™ | Bks 1993 | FILSK 10| 1| 87| 87| 87| 0.100] 0.100] 0.100
2003 | FILSK 7| 1| 95| 95| 95| 0.195( 0.195/ 0.195
2013 | FILSK 1| 87| 87| 87| 0230| 0.230] 0.230
c 1993 | FILSK 8| 3| 23.7| 200| 27.2| 0.113| 0.100| 0.120| 3| 0.023| 0.031
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MAJOR
WATERSHED | HUC8

Length (in) Mercury (mg/kg) PCBs (mg/kg) PFOS (pg/kg)
NO. Mea Mea
AUID WATERWAY | SPECIES| YEAR | ANAT. |FISH|N|n | Min | Max | Mean|Min | Max Mean | Max | <RL n |<RL
2003 | FILSK 5| 1| 193] 193] 193] 0.109| 0.109| 0.209| 1| 001| o001]Y
cIs 2003 | FILSK 2| 1| 138 138| 13.8| 0.163| 0.163| 0.163
2013 | FILSK 1| 1| 17.4| 17.4| 17.4| 0,053 0.053| 0.053
NP 1993 | FILSK 17| 4| 255| 19.0| 33.2| 0.463| 0.150| 0.690| 2| 0.0225| 0.035 | Y
2003 | FILSK 5| 5| 236 19.0| 285| 0.394| 0.241| 0.521
2013 | FILSK 7| 7] 20.7| 165| 26.2| 0.361| 0.252| 0.521
SMB 1993 | FILSK 12| 2| 14.7| 136| 15.7| 0.130| 0.100{ 0.160| 1| 0.016| 0.016
2003 | FILSK 4| 4| 143] 98| 192| 0.263| 0.176| 0.338
WE 1993 | FILSK 18| 4| 21.3| 16.4| 25.7| 0573 0.180] 0.970| 3| 0.0707| 01
2003 | FILSK 5| 5| 199 13.9| 26.8| 0.538| 0.247| 0.896
2013 | FILSK 1| 1] 205| 205| 205| 0.611 | 0.611| 0.611
02004200 | cooN* BGS 2003 | FILSK 10| 1| 61| 61| 6.1| 0068 0.068| 0.068
2009 | FILSK 10| 2| 61| 60| 6.1 2| 49|y
BKB 2009 | FILSK 8| 1| 90| 90| 20| 0.029] 0.029| 0.029 44|y
NP 1083 | FILSK 5| 1] 206 206| 206| 0.100| 0.190| 0.190| 1| 005 005|Y
2003 | FILSK 5| 5| 24.7| 202| 32.0| 0.165| 0.092| 0.238
2009 | FILSK 8| 8| 254 228/ 280 8| 50|
WSU 1983 | FILSK 4| 1| 16| 16.1] 16.1] 0.030] 0.030| 0.030] 1| 005| 005|Y
YEB 2003 | FILET ol 1| 82| 82| 82|o0.118| 0118|0118
02009100 | GEORGE*  |BGS 1993 | FILSK 10| 1| 61| 61| 6.1]0.082| 0.082| 0.082
2008 | FILSK 12| 1| 65| 65| 6.5/ 0064 0.064| 0.064
LMB 1993 | FILSK 4| 1| 115] 125|125 0.160| 0.160| 0.160
NP 1993 | FILSK 25| 5] 216| 142 28.7| 0.237| 0073 0.420| 1| o0.01| 001|Y
2008 | FILSK 5| 5| 22.2| 185| 26.1| 0.246| 0.199 0.349
YEB 1993 | FILET 1| 99| 99| 99| 0170 0.170| 0.170
2008 | FILET 10| 1| 124| 12.4| 114 0212 0.212] 0.212
02013300 | EASTTWIN™ | Bgs 2004 | FILSK 11| 1| 60| 60| 6.0/ 0098 0.098| 0.008

Rum River Watershed Monitoring and Assessment Report « October 2016

154

Minnesota Pallution Control Agency



MAJOR
WATERSHED | HUC8

Length (in) Mercury (mg/kg) PCBs (mg/kg) PFOS (pg/kg)
NO. Mea Mea
AUID WATERWAY | SPECIES| YEAR | ANAT. |FISH|N|n | Min | Max | Mean|Min | Max Mean | Max | <RL n |<RL
BKB 2004 | FILET 8| 1| 96| 96| 96| 0.065| 0.065| 0.065
NP 2004 | FILSK 6| 6| 231 165| 28.4| 0.245| 0.163| 0.317
18002000 | BORDEN* | gGs 2003 | FILSK 8| 1| 69| 69| 69| 0.081| 0.081| 0.081
BKS 2003 | FILSK 5| 1| 95| 95| 95| 0.097| 0.097| 0.007
2014 | FILSK 10| 1| 82| 82| 82| 0.090] 0090 0.090
cIs 2003 | FILSK 3| 1] 162 16.2| 16.2] 0.145| 0.145| 0.145
LMB 2003 | FILSK 5| 5| 118 95| 13.6| 0.284| 0.241| 0.334
NP 2003 | FILSK 5| 5| 237/ 184 289| 0.310| 0.210| 0.371
2014 | FILSK 8| 8| 22.3| 185| 25.4| 0.358 | 0.287| 0.438
SMB 2003 | FILSK 3| 3| 16.9] 16.3| 17.9| 0.459 | 0.441| 0.472
WE 2003 | FILSK 5| 5| 216| 203| 23.6| 0.785 | 0.450| 1.201
30008000 | FRANCIS BKS 1993 | FILSK 8| 1] 10.7] 10.7] 10.7] 0.036| 0.036| 0.036
c 1993 | FILSK 13| 3| 21.6| 14.2| 26.4| 0.074| 0.036| 0.140| 3| 0.016 0.028]|Y
NP 1993 | FILSK 4| 3| 27.0] 229| 312 0.103| 0.043| 0170 1| o001| o001]|Y
30013600 | GREEN™ BKB 2012 | FILET 1| 12.1] 121 121 0.033] 0.033] 0.033
BKS 1992 | FILSK 8| 1| 82| 82| 82| 0.081| 0081|0081
2012 | FILSK 10| 2| 84| 82| 85| 0065 0058| 0.071
c 1992 | FILSK 10| 2| 19.8] 189] 20.7| 0.055| 0.038| 0.071| 2| 0.0585| 0.071
NP 1992 | FILSK 15| 4| 24.8| 195| 30.3| 0.173| 0.140| 0.220| 1| 0.16| 0.16
WE 1992 | FILSK 15| 4| 199| 133] 25.3] 0.350| 0.140| 0500 1| 028| 028
2012 | FILSK 6| 6| 182 13.1| 25.1| 0.224| 0.141| 0.361
33003200 |1 EwWIS** BGS 1996 | FILSK 10| 1| 59| 59| 59| 0.300| 0.300| 0.300
c 1996 | FILSK 1| 1] 232 232 232| 0.260| 0.260| 0.260| 1| o0.01| 001
NP 1996 | FILSK 20| 4| 22.3| 17.7| 27.6] 0.300| 0.090| 0.780] 1| o0.01| 0.01]Y
WSU 1996 | FILSK 1| 1| 17.4| 17.4| 17.4| 0.020| 0.020| 0.020
48000200 | MILLELACS™ | BKsS 2012 | FILSK 10| 2| 90| 7.8|10.2] 0.088| 0.074| 0.101
BUR 1997 | FILET 8| 2| 193] 16.7| 21.8| 0.074| 0.068| 0.079| 2| o0.01| 001]Y
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Length (in) Mercury (mg/kg) PCBs (mg/kg) PFOS (pg/kg)
MAJOR NO. Mea Mea
WATERSHED | HUCS AUID WATERWAY | SPECIES | YEAR | ANAT. |FISH|N|n | Min | Max | Mean|Min | Max Mean | Max | <RL n |<RL
c 1990 | FILSK 3| 2| 24.3| 235/ 25.1| 0.073| 0.069| 0.076| 2| 0.031| 0.038
cIs 1997 | FILSK 8| 1| 12.3| 12.3| 123| 0.031| 0031 0.031| 1| 0.01| o001|Y
2003 | FILSK 4| 1| 142] 142] 142 0039 0.039] 0.039| 1| o001| 001]Y
HSF 2007 | FILSK 4| 1| 82| 82| 82| 0054 0.054| 0.054 1| ogly
NP 1985 | FILSK 12| 4| 231| 189 25.4| 0.128| 0.110| 0.160| 4| 0.05| 0.05]Y
1990 | FILSK 10| 3| 235| 19.7| 26.6| 0.063| 0.025| 0.100| 3| 0.0123| 0.017] Y
1997 | FILSK 10 cl) 29.1| 21.7| 35.3| 0.168| 0.097| 0.320| 2| o0.01| 0.01]Y
2003 | FILSK 5| 5| 28.7| 20.3| 33.7| 0.124 | 0.050| 0.172
2008 | FILSK 22 g 24.6| 15.1| 38.3| 0.141| 0.011] 0.607
SMB 2007 | FILSK 6| 6] 15.3| 11.8| 17.6| 0.124| 0.066| 0.173
WE 1985 | FILSK 20| 6| 20.7| 146 27.0| 0.197| 0.120| 0.330| 6| 0.05| 0.05]|Y
1990 | FILSK 20| 4| 19.2| 12.1 25.9| 0.148| 0.073| 0.220| 4| o0.01| 0.01]Y
1997 | FILSK 10 é 17.8| 11.9| 25.7| 0.114] 0.050| 0.200] 2| o0.01| 001|Y
2003 | FILSK 5\ 5| 205 17.5| 22.1| 0.216 | 0.099| 0.388
2010 | FILSK 5| 5] 187 17.1] 201 5| 49|y
2012 | FILSK 40| 8| 17.8| 11.6| 24.5| 0.171 0.081| 0.562
WSsU 1997 | FILSK 7| 1| 166 16.6| 16.6| 0.029| 0.029| 0.029| 1| 0.01| 0.01]Y
YP 1990 | FILSK 10| 1| 95| 95| 95| 0047| 0.047| 0.047| 1| o001| 001]Y
1997 | FILSK 10| 1] 10.0| 10.0| 10.0| 0.067| 0.067| 0.067| 1| o0.01| 0.01]Y
2003 | FILSK 9| 1| 105 105| 10.5| 0.076 | 0.076| 0.076
2010 | FILSK 5| 93| 83| 102 5| 48|y
48001200 | SHAKOPEE™ | BGS 2013 | FILSK 2| 75| 65| 85| 0081 0.059| 0.102
BKS 1995 | FILSK 10| 1] 10.1] 10.1| 10.1| 0.070| 0.070| 0.070
NP 1995 | FILSK 15| 6| 24.3| 149 35.4| 0.179| 0.086| 0.370| 2| 0.01| 0.01]Y
2013 | FILSK 8| 18.9| 15.8| 21.2| 0.230| 0.178| 0.272
WE 1995 | FILSK 4| 2| 137] 12.1] 15.3| 0.103 0.055| 0.150
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Length (in) Mercury (mg/kg) PCBs (mg/kg) PFOS (pg/kg)
MAJOR NO. Mea Mea
WATERSHED | HUCS8 AUID WATERWAY | SPECIES| YEAR | ANAT. [FISH|N|n Min | Max | Mean | Min | Max Mean [Max |<RL|N |n <RL
2013 | FILSK 2| 2| 20.1| 19.5| 20.6| 0.230| 0.209| 0.251
WSU 1995 | FILSK 5| 1[17.3] 17.3| 17.3] 0.076| 0.076| 0.076

* Impaired for mercury in fish tissue as of 2014 Draft Impaired Waters List; categorized as EPA Class 4a for waters covered by the Statewide Mercury TMDL.

** Impaired for mercury in fish tissue as of 2014 Draft Impaired Waters List; categorized as EPA Class 5 for waters needing a TMDL.

1 Species codes are defined in Table FC1

2 Anatomy codes: FILSK —edible fillet, skin-on; FILET—edible fillet, skin-off; PLUG—dorsal muscle piece, without skin; WHORG—whole organism
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Wetland condition

Table 69. Macroinvertebrate condition of depressional wetlands according by number of wetland basins

(Genet 2012).
Condition
Category Statewide Mixed Wood Shield Mixed Wood Plains Temperate Prairies
Good 47% 60% 44% 33%
Fair 33% 29% 40% 20%
Poor 20% 12% 15% 47%

Overall wetland quality is generally high in Minnesota—both in terms of macroinvertebratesin
depressional wetlands Table 69) and vegetation in all wetland types (Table 70). Wetlands in exceptional
or good condition have had few (if any) changes in the expected native composition or the abundance

distribution. However, wetland quality varies widely in different parts of the state. For

macroinvertebratesin depressional wetlands (Table 69), the rate of good conditionis greatestin the
Mixed Wood Shield ecoregion (where there have been few wetland impacts), moderate in the Mixed
Wood Plains ecoregion, and lowest in the Temperate Prairies ecoregion (where most of the land has
beendeveloped foragriculture). Forvegetation quality in all wetland types (Table 70), > 80% of the
wetland acreage in the Mixed Wood Shield is in exceptional-good condition. The exact opposite is true
in both the Mixed Wood Plains and Temperate Prairies ecoregions—where>80% of the wetland extent
isin fairor poor condition (i.e., moderate changes in native composition and structure to complete
replacementby non-native invasive species).

Table 70. Vegetation condition of all wetlands by extent (MPCA 2015).

Condition

Category Statewide Mixed Wood Shield Mixed Wood Plains Temperate Prairies
Exceptional 49% 64% 6% 7%

Good 18% 20% 12% 11%

Fair 23% 16% 42% 40%

Poor 10% 40% 42%

As approximately 75% of Minnesota’s wetlands occur in the Mixed Wood Shield ecoregion, the high
levels of good to exceptional condition found there largely masks the widespread degraded vegetation
condition found in remainder of the state.

The Rum River Watershed isroughly splitin half by ecoregion, with the northern portionin the Mixed
Wood Shield and southernin the Mixed Wood Plains (Figure 75). As such, wetland quality of both
macroinvertebratesin depressional wetlands is expected to be better (to substantially better for

vegetation) inthe northern compared to the southern portion Table 69and Table 70.

Macroinvertebrates have been monitored at nine depressional wetlands in the watershed—only two of
which were located in the Mixed Wood Shield ecoregion (Figure 75). In terms of condition category:
67% were good, 22% fair, and 11% poor which issimilar to the rates observed in the Mixed Wood Shield
ecoregion (Table 69). Itshould be noted, however, that this isa small sample size and may not be
representative of the depressional wetlands in the watershed.
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Figure 70. Depressional wetland macroinvertebrate monitoring results in the Rum River Watershed.

Vegetation has been monitored at 14 wetlands sitesin the watershed, covering avariety of wetland
types. Four of the sites were from our probabilistic survey (MPCA 2015) with the remainder completed
for low gradient stream support monitoring. All sites were located in the Mixed Wood Plains ecoregion
portion of the watershed. In terms of condition category: 19% were good, 50% fair, and 31% poor—
whichisapproximately the condition category rates for the broader Mixed Wood Plains ecoregion
(Figure 76). Again, thisisa small sample size, notarandom sample, and notevenly distributed
throughout the watershed. Itis expected that the wetlands located in the Mixed Wood Shield ecoregion
portion of the watershed likely have higher rates of good to exceptional vegetation condition.
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Figure 71. Wetland vegetation monitoring results in the Rum River Watershed.
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Watershed Stream
Tiered Aquatic Life Use Designations

Recommended AQL Use Designations:

~Freme= Coldw ater - Exceptional (CWe)
Coldw ater - General (CWqg)

~Mrse Warmw ater - Exceptional (WiWe)
Warmw ater - General (WWg)
Warmw ater - Modified (WWm)

= | imited Resource Value Water (Class 7)

~~~~— Coldwater - General (unmonitored)

Warmw ater - General (default)

0 5 10 20 Miles 5

Figure 72. Stream Tiered Aquatic Life Use Designations in the Rum River Watershed.
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Figure 73. Fully supporting waters by designated use in the Rum River Watershed.
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Figure 74. Impaired watersby designated use in the Rum River.
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Figure 75. Aquatic consumption use support in the Rum River Watershed.
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Figure 76. Aquatic life use support in the Rum River Watershed.
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Figure 77. Aquatic recreation use support in the Rum River Watershed.
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Pollutant trends for the Rum River Watershed

Water quality trends at long-term monitoring stations

Water chemistry datawas analyzed for trends (Table 71) for the long term period of record (1953-2010)
and nearterm period of record (1995-2010). There were significantincreases in nitrite/nitrates and
Chloride during the long term period of record for both stations and additionally for the long term
period for both locations. Conversely, there were significant decreases in total suspended solids, total
phosphorus,ammonia, and biological oxygen demand for the long term period of record while there
was no trend with the near term period except for the Pleasant St. location which had a significant
decrease in biological oxygen demand.

Table 71. Trends in the [Watershed Name] Watershed.

Biochemical
Total Suspended Total Nitrite/ Oxygen
Solids Phosphorus ~ Nitrate ~ Ammonia Demand Chloride
Rum River at Bridge on CSAH-5, 0.5 Mi W of Isanti (period of record 1955-2010)
overall trend decrease decrease increase  decrease decrease Increase
estimated average annual
change -1.6% -0.9% 1.1% -4.4% -2.4% 2.6%
estimated total change -58% -37% 44% -17% -75% 303%
little
(1995-2010) trend no trend no trend notrend notrend no trend data
Estimated average annual
change
Estimated total change
median concentrations first
10 years 23 0.2 0.1 0.1 6 4
median concentrations most
recent 10 years 14 0.1 0.2 <0.05 2 12
Rum River at Bridge on Pleasant St in Anoka (period of record 1953 -2010)
overall trend (1953-2010) decrease decrease increase  No Trend decrease Increase
average annual change -2.2% -1.5% 0.6% -1.8% 35
total change -72% -51% 22% -65% 606%
little
recent trend (1995-2009) no trend no trend notrend no trend decrease data
average annual change -3.3%
total change -43%
median concentrations first
10 years 24 0.2 0.1 <0.02 4 5
median concentrations most
recent 10 years 8 0.1 0.1 <0.05 2 18

Analysis was performedusing the Seasonal Kendall Testfor Trends. Trends shown are significantat the 90%confidence level. Percentage
changesare statistical estimates based on the available data. Actual changes could be higheror lower. Adesignation of “no trend" means that a
statisticallysignificant trend has not been found; this may simply be the result of insufficient data.

Concentrations are median summer (Jun-Aug) values, except for chlorides, which are median year-round values. All concentrations are inmg/L.
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Summaries and recommendations

The Rum River Watershed is the gateway from the southern and western agricultural region of
Minnesotato the hardwood forests of north and northeastern Minnesota. The Rum River Watershed
has three distinct regionsin regards to land use. The most northern 1/3 isdominated by wetland and
forests, the middle third isdominated by agricultural land use, and the lower third is the most populated
and the mosturban. Because of these three distinct zonesin the watershed there are complex issues for
each landuse type.

The northern 1/3 isthe most pristine section of the watershed. There are very few channelized streams
and typically there are extensive buffersalong the RumRiverandits tributaries. The northern portionis
nearly void of agriculture and isdominated by forestand wetland. The streams tend to be rockierand
highergradient then the rest of the watershed. There is only one biological impairmentin this 1/3 of the
watershed on Tibbitts Brook and it is for fish. The same AUID is passing for macroinvertebrates. It
coincideswith one of the few channelized stream sections and has very limiting habitat unlike the
surrounding streamsin the northern 1/3 of the Rum watershed. Best management practices should be
followed to maintain this mostly pristine section of the watershed. The buffers are a key piece in
keeping the banks intact which will minimize erosion.

The middle 1/3 of the watershed isdominated by agriculture. The highest percentage of modified
streamsisin thisarea of the watershed mainly due to the agricultural practices. Thissection still hasa
significantamount of forestand wetlands but they are greatly diminished land use percent compared to
the upperRum River Watershed. Agricultural land use iswide spread and is predominately cattle
pasture and crops used in propagation of cattle. The agricultural fields are predominately in hay or
alfalfaand the row crops that are planted are often corn used as silage for cattle feed. The increase
presence of cattle and their proximity to the streams may be the cause for the two bacteriaimpairments
within the middle part of the watershed. The streamsin this areaalso become lower gradientin areas
because of the fast moving streams under the glaciers that created wetlands, lakes and low gradient
streamin theirwake (tunnel valleys). These low gradient streams often have lower dissolved oxygen and
depauperate fish and invertebrate communities. There isatransition in this 1/3 of the watershed where
the Rum River becomes predominately sandy and the gradient becomes lower and the wateris slower
moving. Turbidity tends not to be a problem inthe whole of the watershed due to the rocky and sandy
nature of the soil with very little fine substrate butanimal trampling can cause course substrates to be
coverin sand reducingaquatic habitat. Having good buffers along agricultural fields and limiting cattle
access to streamswill help with excess sedimentation and increased bacterialoads.

The lowest 1/3 of the watershed urban developmentincreases yetagriculturesisstillasignificant
landuse. Wetlands and forested areas become less numerous. Before the RumRiver before it flows over
a dam and into the Mississippi River it flows through downtown Anoka. Urban issues such as
landscaping to the edge of streams, chloride from roads, and stormwater runoff can degrade the river.
All of the same agricultural influences as the center 1/3 of the watershed also occur here including 3
bacteriaimpairments. Sand is the predominate substratein many of the streamswhichisfroma
combination of bank erosion and that the soilsin thisregion are very sandy. The anthropogeniceffects
on the lower third of the watershed are visible. An example of thisis stations that were sampled 10to
15 yearsago in less developed areas along Trott Brook had passing biological scores for both fishand
macroinvertebrates. Housing developments and urbanization occurred along the stream and now fish
and invertebrates are impaired along with dissolved oxygen impairment.

Wetlands are a prominent feature in the Rum River Watershed representing about 23% of the
watershed. Pre-European settiement wetlands are largely intactin the Mixed Wood Shield ecoregion
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portion of the watershed. Three of the four sub-watersheds have <25% historical wetland loss rates and
the HeadwatersRumRiverlossrate is estimated at 26%. Agricultural developmentis much more
prevalentin the remainder of the watershed that corresponds to the Mixed Wood Plains ecoregion.
Wetland drainage is typically associated with agricultural development to improve the productivity of
the land. Of the four sub-watersheds occurring in this ecoregion where dataare available, two have loss
rates 25-50% and two have loss rates 50 — 75%. Sufficientsoildatais unavailable for remaining sub-
watersheds, butgiven the settingitis likely that these have historical wetland loss rates >50%.

Mercury was analyzed infish tissue samples collected from RumRiverand 11 lakesin the watershed.
Polychlorinated biphenyls (PCBs) were measured in fish from the riverand 7 lakes. Polychlorinated
biphenyls (PCBs) and perfluorooctane sulfonate (PFOS) were presentinfish tissues but were generally
below the reporting limit. Eight of the 11 lakes and the mainstem of the Rum River were found to have
levels of mercury thatwere above the permissible threshold and were listed as impaired.

One of the principle concerns for the RumRiver Watershed is groundwater protection, for both quality
and quantity. As population and development grows, demands on irrigation and water supply increase.
Groundwaterwithdrawals have increased by 75 percent over the last 20 years, partly due to the rising
demand foragriculture, which has statistically increased the demand forirrigation (p=0.01). Inaddition,
itisestimated that the development pressureis moderate to considerablein some parts of the
watershed where land is converted from farms, timberland and lakeshore into home development
(USDANRCS). Thisincrease indevelopmentis also seen with anincrease in municipal water supply,
which has significantly increased (p=0.001) from 1994 to 2013.

Although fluctuations due to seasonal variations have occurred, nolong term changes have been
observed and there is no statistical evidence of groundwater table drawdown from MNDNR observation
wellsatthistime. Thismay be due to a higherrate of potential groundwater recharge to surficial
materials throughout the watershed. However, if water usage continues toincrease atitscurrentrate,
the probability of the water table being drawn downwards also increases. Itis for this reason that the
MNDNR permits and monitors water use and the rising demand suggests that the Department take
precautions when granting future high capacity water use (appropriation) permits.

Groundwater quality is based on the sensitivity of the aquifers and the effects of naturally occurringand
anthropogenicconstituents found in the water. Special consideration should be practiced in areas of
high groundwater contamination susceptibility, which is primarily associated with glacial sand and gravel
aquifersinthe southern portion of the watershed. Overall, the groundwater quality of the watershed
appearsto be healthy, despite the exceedances of chemicals and contaminants of interestand concern.
The primary contaminant of concern was nitrate followed by chloride. Nitrate was detected in 100
percentof MDA’s wells, with 44 percentabove the drinking water standard. Chlorideisaconcern, due
to highly developed land use within the southern part of the watershed. Chloride and nitrate were
detected ata frequency of 93.9 and 95.2% of MPCA ambientwells, respectively. Chloride exceeded the
secondary MCL in teninstances and nitrate exceeded the MCLin three instances.

Additional and continued monitoring will increase the understanding of the health of the watershed and
itsgroundwater resources and aid in identifying the extent of the issues present and risk associated.
Increased localized monitoring efforts will help accurately define the risks and extent of any issues
within the watershed. Adoption of best management practices will benefit both surface and
groundwater. These practices, such as planting cover crops, replacing aging septic systems, and
controlling feedlot runoff and chemical application, will help prevent and mitigate negative impactsin
the future.
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Overall the RumRiver Watershed biological scores well in comparison to the southern and western
watershedsin Minnesota. Ithowever the biology does not score as well as most of the northernand
northeastern watersheds. The Rum River spans the agricultural regions of Minnesotato the hardwood
and coniferous forests of northern Minnesota. Great care should be takenin the northern third of the
watershed to protect the undisturbed areas and reducing human impact on the streams. The
widespread agricultural practicesin the southern 2/3 of the watershed could be reexamined to reduce
surface runoff from cropland and livestock areas. Changes in surface water runoff could resultina
decrease innutrientand bacterialevels. Sustainable urbanization will help with allowing for buffers
alongstreams and greenspaces to help lower the amount of impervious surfaces. Thiswatershedisa
perfectexample of the difference between natural, agricultural, and urban streams. More than half of
the streams are supporting (19) than not supporting (21) after the correction for three of the sites that
were listed asimpaired orinsufficientinformation are delisted or added to supporting due to additional
biological sampling. The same is true for bacteriaimpairments with the twice as many AUIDs are
supporting (10) as not supporting (5). Cooperation between landowner and local governmentis
essential for the success in protecting and restoration for this valuable piece of Minnesota.
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Appendix 1 - Water chemistry definitions

Dissolved oxygen (DO) - Oxygendissolved in water required by aquaticlife for metabolism. Dissolved
oxygen entersinto water from the atmosphere by diffusion and from algae and aquatic plants when
they photosynthesize. Dissolved oxygen is removed from the water when organisms metabolize or
breathe. Low DO often occurs when organic matter or nutrientinputsare high, and lightinputs are low.

Escherichiacoli (E. coli) - A type of fecal coliform bacteriathat comes from human and animal waste. E.
colilevelsaidin the determination of whether or not fresh water is safe for recreation. Disease-causing
bacteria, viruses and protozoans may be presentin water that has elevated levels of E. coli.

Nitrate plus Nitrite — Nitrogen - Nitrate and nitrite-nitrogen are inorganic forms of nitrogen present
within the environment that are formed through the oxidation of ammonia-nitrogen by nitrifying
bacteria (nitrification). Ammonia-nitrogenis found infertilizers, septic systems and animal waste. Once
converted from ammonia-nitrogen to nitrate and nitrite-nitrogen, these species can stimulate excessive
levelsof algae in streams. Because nitrate and nitrite-nitrogen are water soluble, transport to surface
watersisenhanced through agricultural drainage. The ability of nitrite-nitrogen to be readily converted
to nitrate-nitrogenis the basis for the combined laboratory analysis of nitrate plus nitrite-nitrogen
(nitrate-N), with nitrite-nitrogen typically making up a small proportion of the combined total
concentration. These and other forms of nitrogen exist naturally in aquatic environments; however,
concentrations can vary drastically depending on season, biological activity, and anthropogenicinputs.

Orthophosphate - Orthophosphate (OP) isawater soluble form of phosphorus thatis readily available
to algae (bioavailable). While orthophosphates occur naturally in the environment, river and stream
concentrations may become elevated with additional inputs from waste water treatment plants,
noncompliantseptic systems and fertilizers in urban and agricultural runoff.

pH - A measure of the level of acidity in water. Rainfallis naturally acidic, but fossil fuel combustion has
made rain more acid. The acidity of rainfall is often reduced by other elementsin the soil. Assuch, water
runninginto streamsis often neutralized to alevel acceptable for mostaquaticlife. Only when
neutralizingelementsin soils are depleted, orif rain enters streams directly, does stream acidity
increase.

SpecificConductance - The amount of ionic material dissolved in water. Specificconductance is
influenced by the conductivity of rainwater, evaporation and by road salt and fertilizer application.

Temperature - Water temperature in streams varies over the course of the day similar to diurnal air
temperature variation. Daily maximum temperature is typically several hours after noon, and the
minimumis nearsunrise. Watertemperaturealso varies by season as doe’s air temperature.

Total Kjehldahl nitrogen (TKN) - The combination of organically bound nitrogen and ammoniain
wastewater. TKN is usually much higherinuntreated waste samples thenin effluent samples.

Total Phosphorus (TP) - Nitrogen (N), phosphorus (P) and potassium (K) are essential macronutrients
and are required forgrowth by all animals and plants. Increasing the amount of phosphorus entering the
system therefore increases the growth of aquatic plants and other organisms. Excessive levels of
Phosphorous over stimulate aquatic growth and resulting in the progressive deterioration of water
quality from overstimulation of nutrients, called eutrophication. Elevated levels of phosphorus can
resultin: increased algae growth, reduced water clarity, reduced oxygen in the water, fish kills, altered
fisheries and toxins from cyanobacteria (blue green algae) which can affect human and animal health.

Total Suspended Solids (TSS) — TSS and turbidity are highly correlated. Turbidity isameasure of the lack
of transparency or “cloudiness" of water due to the presence of suspended and colloidal materials such
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as clay, silt, finely divided organicand inorganic matter and plankton or other microscopic organisms.
The greaterthe level of TSS, the murkier the water appears and the higherthe measured turbidity.

Higher turbidity resultsinless light penetration which may harm beneficial aquatic species and may
favorundesirable algae species. An overabundance of algae can lead toincreasesin turbidity, further
compounding the problem.

Total Suspended Volatile Solids (TSVS) - Volatile solids are solids lost during ignition (heating to 500
degreesC.) They provide an approximation of the amount of organic matter that was presentin the
watersample. “Fixed solids” is the term applied to the residue of total, suspended, or dissolved solids
afterheating to drynessfora specified time ataspecified temperature. The weightlossonignitionis
called **volatile solids.”

Unnionized Ammonia (NH3) - Ammoniais presentin aquatic systems mainly as the dissociated ion
NH4+, whichis rapidly taken up by phytoplankton and otheraquatic plants forgrowth. Ammoniais an
excretory product of aquaticanimals. Asitcomesin contact with water,ammoniadissociatesinto NH4+
ionsand -OHions (ammonium hydroxide). If pHlevelsincrease, the ammonium hydroxide becomes
toxicto both plantsand animals.
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Appendix 2.1-Intensive watershed monitoring water chemistry stations in the Rum River Watershed

Biological STORET/

Station ID EQuIS ID Waterbody Name Location 12-digit HUC
13UM044 S003-176 Trott Brook Downstream of Hwy 47, 1.5 mi. NE of Ramsey 0701020707-02
0o0uM101 S003-203 Cedar Creek At CSAH 9, 5 mi. NE of Ramsey 0701020706-01
00UM104 $003-204 Seelye Brook Upstream of Rum River Blvd, 1 mi. S of SaintFrancis 0701020707-03
13UMO040 S007-555 Rum River SW sideof Bunker LBlvd and Rum R Intersect, 1.5 mi. N of Anoka 0701020707-01
13UMO048 S002-953 Rum River, West Branch At CR 102,1 mi. W of Princeton 0701020703-01
00UMO032 $002-955 Rum River Upstream of CSAH 16, 7 mi. N of Milaca 0701020702-03
13UMO045 S004-409 Rum River Upstream of CSAH 95, in Princeton 0701020702-01
13UMO047 S004-980 Stanchfield Creek At 357th Ave., 4 mi. NW of Cambridge 0701020704-01
13UMO046 S005-326 Rum River Downstream of Hwy 95, in Cambridge 0701020705-01
13UM042 5006-104 Estes Brook At Davenport Rd, 4.5 mi. NW of Princeton 0701020703-02
13UM094 S007-551 Rum River 10920 313th Ave, 2.5 mi. SE of Princeton 0701020705-01
13UM093 $007-552 Rum River West of Oak Cir., 1.5 mi. S of Cambridge 0701020705-01
13UMO043 S007-553 Tibbetts Brook At CSAH 19, 5.5 mi. NW of Milaca 0701020702-02
00UMO033 S007-554 Bradbury Brook, North Brook Upstream of Hwy 169,5 mi. S of Onamia 0701020702-04
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Appendix 2.2-Intensive watershed monitoring biological monitoring stations in the Rum River

Watershed
AUID Biological Waterbody Name Biological Station Location County Aggregated 12-
Station ID digit HUC
07010207-537 | 00UMO031 Mike Drew Brook 5 mi. N of Milaca, downstream of culverton 200th St. MilleLacs 0701020702-01
07010207-509 | 00UMO032, Rum River 8 mi. N of Milaca @ C.R. 16 bridge MilleLacs 0701020702-03
07010207-509 | 13UMO054 Rum River Downstream of CR 103, 3 mil S of Onamia MilleLacs 0701020702-03
07010207-540 | 00UMO033 Bradbury Brook Upstream of Hwy 69,5 mi. S of Onamia MilleLacs 0701020702-04
07010207-504 | 00UMO066 Rum River Downstream of C.R. 24 in St. Francis Anoka 0701020705-01
07010207-504 10EM164 Rum River 0.5 mi. W of Rum River Blvd, 1 mi. N of SaintFrancis Anoka 0701020705-01
07010207-504 | 13UMO046 Rum River Downstream of 2nd Ave, in Cambridge Anoka 0701020705-01
07010207-504 13UMO069 Rum River Downstream of CSAH 8, 3 mi. SW of Isanti Anoka 0701020705-01
07010207-504 | 13UMO087 Rum River Upstream of CR 14, 3 mi. NW of Cambridge Anoka 0701020705-01
07010207-504 | 13UMO093 Rum River West of Oak Cir.,1.5 mi. S of Cambridge Anoka 0701020705-01
07010207-521 | 00OUM101 Cedar Creek Upstream of Round Lake Blvd (Anoka CR 9) in Oak Grove Anoka 0701020706-01
07010207-521 13UMO064 Cedar Creek Downstream of CR 86, 1 mi. N of EastBethel Anoka 0701020706-01
07010207-521 | 13UM084 Cedar Creek Downstream of CSAH 9, 3.5 mi. SE of Isanti Anoka 0701020706-01
07010207-682 | 00UM102 Mahoney Brook Anoka CR 58 inOak Grove Anoka 0701020706-01
Rum River, West
07010207-527 | 07UMO080 Branch Downstream of CR 34, 6 mi. N of Rum River Benton 0701020703-01
Rum River, West
07010207-527 | 13UMO055 Branch Upstream of 48th St, 5 mi. E of Ramey Benton 0701020703-01
Rum River, West
07010207-527 | 13UMO056 Branch Upstream of CSAH 9, 5 mi. W of Milaca Benton 0701020703-01
Rum River, West
07010207-527 | 13UMO065 Branch Upstream of CSAH 12, 4.5 mi. S of Milaca Benton 0701020703-01
07010207-677 | 07UM081 Tibbetts Brook Upstream of 160th St, 8.5 mi. NW of Millaca MilleLacs 0701020702-02
07010207-677 | 13UMO043 Tibbetts Brook Downstream of CSAH 19, 5.5 mi. NW of Milaca Millelacs 0701020702-02
07010207-687 [ 07UM094 Vondell Brook Upstream of CR 144, 2 mi. E of Milaca MilleLacs 0701020702-01
07010207-512 | 10EMO036 Rum River 0.75 mi. downstream of Hwy 47, 7 mi. W of Cambridge Isanti 0701020705-01
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07010207-512 | 13UMO094 Rum River North of 313th Ave., 2.5 mi. SE of Princeton Isanti 0701020705-01
07010207-503 | 10EM100 Rum River Adjacent to Vintage Dr, 5 mi. W of East Bethel Anoka 0701020707-01
07010207-625 | 10EM116 Unnamed ditch Upstream of CR 149, 4 mi. NW of Princeton MilleLacs 0701020703-01
07010207-666 | 13UMO040 Rum River Upstream of Bunker Lake Blvd NW, 1.5 mi. N of Anoka Anoka 0701020707-01
07010207-679 | 13UM042 Estes Brook Upstream of Davenport Rd, 4.5 mi. NW of Princeton MilleLacs 0701020703-02
07010207-679 | 13UMO060 Estes Brook Upstream of CSAH 12, 4.5 mi. S of Foreston MilleLacs 0701020703-02
07010207-680 | 13UM044 Trott Brook Downstream of Nowthan Blvd., 1.5 mi. N of Ramsey Anoka 0701020707-02
upstream of Anoka CR7 | Adjacent to field roadin St.
07010207-528 13UM044 Trott Brook Francis Anoka 0701020707-03
07010207-511 | 13UMO045 Rum River Upstream of Hwy 95, in Princeton MilleLacs 0701020702-01
07010207-518 | 13UMO047 Stanchfield Creek Upstream of 357th Ave., 4 mi. NW of Cambridge Isanti 0701020704-01
Rum River, West
07010207-525 | 13UM048 Branch Downstream of CR 102, 1 mi. W of Princeton MilleLacs 0701020703-01
07010207-567 | 13UMO049 Vondell Brook Upstream of 120th St, 3.5 mi. SE of Milaca Millelacs 0701020702-01
07010207-611 | 13UMO051 Spencer Brook Upstream of CSAH 5, 6 mi. SE of Princeton Isanti 0701020705-01
07010207-592 | 13UMO052 Isanti Brook Upstream of Jackson StNE, 1 mi. N of Isanti Isanti 0701020707-01
Bradbury Brook, North
07010207-691 | 13UMO053 Fork Downstream of 130th Ave, 2.5 mi. S of Onamie Millelacs 0701020702-04
07010207-510 13UMO058 Rum River Upstream of CSAH 9, 1 mi. N of Milaca Millelacs 0701020702-01
07010207-689 | 13UMO059 ChaseBrook Upstream of CR 112, 1.5 mi. NW of Milaca Millelacs 0701020702-01
07010207-520 | 13UMO061 Stanchfield Creek Upstream of CSAH 3, 7 mi. NW of Cambridge Isanti 0701020704-01
07010207-502 | 13UMO062 Rum River Upstream of Roanoke St, 2.5 mi. NE of Ramsey Anoka 0701020707-01
Lower Stanchfield
07010207-515 13UMO063 Branch Downstream of Hwy 65, 4.5 mi. N of Cambridge Isanti 0701020705-02
07010207-587 | 13UMO066 Unnamed ditch Upstream of CSAH 5, 5 mi. NE of Elk River Anoka 0701020707-02
07010207-575 13UMO067 Crooked Brook Downstream of Viking Blvd NW, .5 mi. S of East Bethel Anoka 0701020706-01
Lower Stanchfield
07010207-550 | 13UMO068 Branch Upstream of CR 46, 2 mi. SW of Braham Isanti 0701020705-02
Unnamed ditch
07010207-902 | 13UMO070 (Branch 3 Lateral 2) Adjacent to W side of Hwy 65, 1.5 mi. S of EastBethel Anoka 0701020706-01
07010207-574 | 13UMO071 county Ditch 28 Adjacent to E sideof Hwy 65, 1.5 mi. S of East Bethel Anoka 0701020706-01
07010207-577 13UMO072 Unnamed ditch Downstream of CR 245, 11.5 mi. N of Milaca Benton 0701020703-01
07010207-522 13UMO074 Bogus Brook Downstream of Hwy 23, .5 mi. E of Bock Millelacs 0701020702-01
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07010207-667 13UMO075 Unnamed creek Downstream of 380th Ave, 13 mi. NW of Milaca Morrison 0701020703-01
07010207-533 | 13UMO076 Unnamed creek Upstream of Cedar Rd, 7.5 mi. NW of Princeton MilleLacs 0701020703-02
07010207-684 | 13UMO077 Prairie Brook Downstream of 40th St, 4 mi. NW of Princeton MilleLacs 0701020703-01
07010207-535 | 13UMO078 county Ditch 4 Downstream of CSAH 12, 6 mi. SE of Milaca MilleLacs 0701020702-01
07010207-622 13UMO080 Stony Brook Upstream of CR 54, 4 mi. SE of Rum River Benton 0701020703-01
Ties Creek (Stanchfield
07010207-674 | 13UMO081 Brook) Downstream of 397th Ave, 6 mi. W of Stanchfield Center Isanti 0701020704-01
07010207-693 | 13UMO082 Unnamed creek Downstream of CSAH 4, 6.5 mi. W of Braham Isanti 0701020704-01
07010207-676 | 13UMO088 Tibbetts Brook Upstream of 103rd St, 8 mi. N of Rum River Morrison 0701020702-02
07010207-641 | 13UMO089 Washburn Brook Upstream of 90th St., 2 mi. E of Woidward Brook MilleLacs 0701020702-01
07010207-668 | 13UM091 Unnamed creek Downstream of 325th Ave., 4.5 mi. W of Cambridge Isanti 0701020705-01
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Appendix 3.1 - AUID table of stream assessment results (by parameter and beneficial use)

AUID DESCRIPTIONS USES Aquatic Life Indicators:
o
] 7]
gl = 3 g S
. é’ g % g ™ ﬁ g ? * <
Assessment Unit ID (AUID), = & =] 5 g - 8 5 o 3 z = =
= @ 5 o () - Fo] z o S .8 5 =
Stream Reach Name, G 8 @ o o o g 2 E 5 o = g g S s
S= (= © © 5] = - s 5 S £ = IS Z =
.- & @ 3 = 3 =l &2 < 3 2 n 3 S g 8 S
Reach Description — | 3 2| F| Z| 5| QE 2| s| 8]l ¢ 8| s E| | £ §
Aggregated HUC 12: 0701020701-01 (Mille Lacs Lake)
W
07010207-544, Reddy Creek (Marmon Creek), Unnamed cr to Lk Mille Lacs 0.04 Wg IF IF EX IF IF MTS MTS IF
W
Wy
07010207-546, Cedar Creek (Little River), Cedar Lk to Lk Mille Lacs 455 NS NA EX IF MTS MTS MTS EX IF
w
07010207-547, Malone Creek (Thains Creek), Anderson Lk to Lk Mille Lacs 0.98 Wg NS FS EX MTS MTS MTS MTS IF
W
07010207-549, Unnamed creek, Headwaters to Lk Mille Lacs 2.25 Wg IF NA IF EX EX MTS MTS IF
W
07010207-553, Seventeen Creek, Headwaters to Lk Mille Lacs 5.06 Wy IF NA IF IF EX MTS MTS IF
W
Wy
07010207-554, Borden Creek, Deer Lk to Lk Mille Lacs 1.27 NS NA MTS MTS MTS MTS IF EX IF
W
07010207-558, Unnamed creek (Seastade Creek), Unnamed cr to Lk Mille Lacs 0.35 Wg IF NA MTS EX MTS MTS IF
W
07010207-559, Peterson Creek, Unnamed cr to Lk Mille Lacs 2.37 Wg IF NA IF MTS MTS MTS MTS IF
w Inco
Wg mple
07010207-607, Unnamed creek, Smith Lk to Unnamed cr 0.45 IF NA EX MTS te MTS MTS
Aggregated HUC 12: 0701020702-02 (Tibbetts Brook)
w MT
07010207-510, Rum River, Tibbetts Bk to Bogus Bk 22.90 Wg | FS FS MTS MTS MTS MTS MTS MTS IF MTS MTS S
w MT
07010207-511, Rum River, Bogus Bk to W Br Rum R 14.87 Wg | FS FS MTS MTS MTS MTS MTS MTS MTS MTS EX S
07010207-522, Bogus Brook, T38 R26W S14, north line to T38 R26W S14, south line 1.86 7 NA NA IF IF IF
Escher
w ichia MT
07010207-523, Bogus Brook, T38 R26W S23, north line to Rum R 12.64 Wg IF NS coli EX MTS MTS MTS MTS MTS EX S
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Inc
w om
w | ple
07010207-534, county Ditch 4, Unnamed cr to Unnamed ditch 1.72 m te NA
w
w
07010207-535, county Ditch 4, Unnamed ditch to Unnamed cr 0.93 m FS NA MTS MTS IF IF IF IF IF IF
w
07010207-537, Mike Drew Brook, Unnamed cr to Unnamed cr 2.20 Wg FS NA MTS MTS IF IF IF IF IF IF
w Fishes
Wg bioass
essme
07010207-567, Vondell Brook, Unnamed cr to Rum R 1.47 NS NA nts EXP MTS IF IF IF IF IF IF
W Inc
Wy om
ple
07010207-595, Washburn Brook, Unnamed cr to Rum R 0.85 te NA
Fishes
w bioass
W essme
07010207-641, Washburn Brook, Unnamed ditch to Unnamed cr 0.69 m NS NA nts EXS IF IF IF IF IF IF
w Fishes
Wy bioass
essme
07010207-687, Vondell Brook, T38 R26W S32, north line to Unnamed cr 3.56 NS NA nts EXP IF IF IF IF IF IF
W
07010207-689, Chase Brook, T38 R27W S15, north line to Rum R 4,31 Wy FS NA MTS MTS IF IF IF IF IF IF
Aggregated HUC 12: 0701020702-03 (Headwaters Rum River)
w Inc Inc
Wg | om | om
ple | ple
07010207-506, Rum River, Headwaters (Lk Mille Lacs 48-0002-00) to Ogechie Lk 0.48 te te IF MTS | NA MTS | MTS IF
w MT
07010207-509, Rum River, Lk Onamia to Tibbetts Bk 21.08 Wg | IF FS MTS | EXP MTS | MTS | MTS | MTS | MTS | MTS | MTS | S
w
07010207-564, Black Brook, Headwaters to Rum R 2.74 Wg FS NA MTS
W

07010207-583, Rum River, Ogechie Lk to Shakopee Lk 3.06 wi IF NA MTS

Aggregated HUC 12: 0701020702-04 (Bradbury Brook)

w T
07010207-540, Bradbury Brook, N Fk Bradbury Bk to Rum R 0.93 Wy FS IF MTS MTS MTS MTS MTS MTS MTS MTS MTS S
W
07010207-691, Bradbury Brook, North Fork, T41R27W S13, west line to Bradbury Bk | 5 wg | IF NA EXS IF IF IF
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Aggregated HUC 12: 0701020703-01 (West Branch Rum)

W Aquati
Wg c
macroi
nverte
brate
bioass
essme
nts,
Escher
ichia
07010207-525, Rum River, West Branch, Estes Bk to Rum R 15.75 NS NS coli MTS | EXP MTS MTS MTS MTS MTS MTS MTS
07010207-527, Rum River, West Branch, Headwaters (Unnamed Ik 49-0172-00) to W
Estes Bk 40.68 Wy FS NA MTS MTS IF IF MTS IF MTS IF IF
07010207-577, Unnamed ditch, Unnamed ditch to W Br Rum R 4.90 7 NA NA IF IF IF
w
07010207-622, Stony Brook, Unnamed cr to West Br Rum R 0.67 Wg IF NA IF IF IF
W Inc
Wg | om
ple
07010207-625, Unnamed ditch, Headwaters to W Br Rum R 2.23 te NA NA NA NA NA NA NA
w Aquati
Wg c
macroi
nverte
brate
bioass
essme
07010207-667, Unnamed creek, Headwaters to W Br Rum R 6.55 NS NA nts MTS EXP IF IF IF IF IF IF
w
W
07010207-684, Prairie Brook, Headwaters to -93.6682, 45.6013 4.85 m FS NA MTS IF IF IF IF IF IF
Aggregated HUC 12: 0701020703-02 (Estes Brook)
W Inc
Wg [ om
ple
07010207-531, Unnamed creek, Unnamed cr to Unnamed cr 3.59 te NA
W
07010207-533, Unnamed creek, Unnamed cr to Estes Bk 1.62 Wg | FS NA MTS | MTS [ IF IF IF IF IF IF
w Aquati
Wg c
macroi
nverte
brate
bioass
essme
nts,
07010207-679, Estes Brook, -93.7502, 45.7028 to W Br Rum R 13.62 NS NS Escher MTS EXP IF IF IF MTS MTS IF
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Aggregated HUC 12: 0701020704-01 (Stanchfield Creek)

ichia
coli

w MT

07010207-518, Stanchfield Creek, Ties Cr (Stanchfield Bk) to Rum R 14.63 Wy FS FS MTS EXP IF MTS MTS MTS MTS MTS EX S

w Fishes

Wy bioass
07010207-520, Stanchfield Creek, Headwaters (North Stanchfield Lk 30-0143-00) to essme
Stanchfield Bk 14.86 NS NA nts EXP IF IF IF IF IF IF

W Inc

Wg om

ple

07010207-674, Ties Creek (Stanchfield Brook), Unnamed cr to Stanchfield Cr 4.50 te NA EXP NA NA NA NA NA NA

w

07010207-693, Unnamed creek, T37 R24W S10, north line to Ties Cr 0.68 Wi IF NA NA IF IF IF IF IF IF

Aggregated HUC 12: 0701020705-01 (Middle Rum River)

07010207-504, Rum River, Stanchfield Cr to Seelye Bk

34.41

FS

MTS

MTS [ MTS | MTS

MTS

EX

MT

07010207-512, Rum River, W Br Rum R to Stanchfield Cr

37.56

FS

MTS

IF MTS | MTS

MTS

MTS

MT

07010207-611, Spencer Brook, Tennyson Lk to Rum R

3.14

07010207-668, Unnamed creek, Unnamed creek to Rum R

Aggregated HUC 12: 0701020705-02 (Lower Stanchfield)

1.79

07010207-515, Lower Stanchfield Branch, T37 R23W S27, north line to Little w

Stanchfield Lk 5.42 wg | FS NA NA MTS | IF IF IF IF IF IF
07010207-550, Lower Stanchfield Branch, Unnamed ditch to T37 R23W S22, south

line 3.42 7 NA | NA IF IF IF

Aggregated HUC 12: 0701020706-01 (Cedar Creek)

Escher

w ichia MT
07010207-521, Cedar Creek, Headwaters to Rum R 28.55 wg | FS NS coli MTS | MTS | IF MTS | MTS | MTS | MTS | MTS | MTS | S
07010207-574, county Ditch 28, Headwaters to Crooked Bk 2.88 7 NA NA MTS MTS MTS

w
07010207-575, Crooked Brook, CD 28 to Cedar Cr 2.32 wg | NS NA MTS | MTS | IF IF IF IF IF IF

w Inc
07010207-624, Unnamed creek, Headwaters to Cedar Cr 1.48 Wy om NA NA
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ple

te
Fishes
bioass
essme
07010207-682, Mahoney Brook, T33 R24W S34, south line to Cedar Cr 1.24 NS nts EXS MTS
07010207-902, Unnamed ditch (Branch 3 Lateral 2), Headwaters to Crooked Bk 1.33 NA
Aggregated HUC 12: 0701020707-01 (Lower Rum)
07010207-502, Rum River, Cedar Cr to Trott Bk 3.52 FS MTS MTS
07010207-503, Rum River, Seelye Bk to Cedar Cr 6.79 FS MTS MTS
07010207-561, county Ditch 15, Headwaters to Rum R 4,37 IF
Inc
om
ple
07010207-579, Unnamed creek, Headwaters to Rum R 2.83 te
Aquati
c
macroi
nverte
brate
bioass
essme
nts,
Fishes
bioass
essme
07010207-592, Isanti Brook, Florence Lk outlet to Rum R 4.93 NS nts EXP EXP
07010207-665, Rum River, Anoka Dam to Madison/Rice St in Anoka 0.32 IF

07010207-666, Rum River, Trott Bk to Anoka Dam 8.85 Wi FS MTS NA

Aggregated HUC 12: 0701020707-02 (Trott Brook)

W
W
07010207-587, Unnamed ditch, Unnamed ditch to Goose Lk 1.09 m FS MTS MTS
w
07010207-672, Ford Brook, Cleary Rd NW to Trott Bk 7.36 wg | IF
w Aquati
Wg c
macroi
nverte
brate
07010207-680, Trott Brook, CD 51 to Rum R 4.43 NS bioass EXP EXP
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essme
nts,
Dissolv
ed
oxyge
n,
Fishes
bioass
essme
nts

Aggregated HUC 12: 0701020707-03 (Seelye Brook)

Escher
w ichia
07010207-680, Trott Brook, CD 51 to Rum R 4.43 wg | NS IF coli EXP EXP EX MTS | MTS | MTS | MTS | MTS | EX

Full Support (FS); Not Supporting (NS); Insufficient Data (IF); Not Assessed (NA); Meets standards or ecoregion expectations (MT/MTS), Potential Exceedence (EXP), Exceeds standards or ecoregion expectations (EX/EXS).

Key for Cell Shading: — =existing impairment, listed priorto 2014 reportingcycle =newimpaimrment;, =full supportofdesignated use.
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Appendix 3.2 - Assessment results for lakes in the Rum River Watershed

Watershed Mean Support | Support
Lake Area | Max Depth Area depth Status Status
Lake ID Lake Name County HUC-12 Ecoregion (ha) (m) (ha) % Littoral (m) AQR AQL
01-0065-00 Cedar Aitkin 0701020701-01 NLF 102 5 470 92.7 2 FS
01-0085-00 Twenty Aitkin 0701020701-01 NLF 52 1 100 IF
01-0086-00 Deer Aitkin 0701020701-01 NLF 18 2 IF
01-0157-00 Big Pine Aitkin 0701020701-01 NLF 250 24 948 42.2 6 FS S
01-0158-00 Gregg Aitkin 0701020701-01 NLF 13
01-0204-00 Round Aitkin 0701020701-01 NLF 291 38 1671 42 13 FS FS
01-0228-00 Unnamed Aitkin 0701020701-01 NLF 8
02-0057-00 Neds Anoka 0701020706-01 NCHF 72
02-0059-00 Deer Anoka 0701020706-01 NCHF 68
02-0060-00 Mud Anoka 0701020706-01 NCHF 15
02-0061-00 Unnamed Anoka 0701020706-01 NCHF 4
02-0065-00 Fish Anoka 0701020706-01 NCHF 135
02-0067-00 Minard Anoka 0701020706-01 NCHF 51 2 FS
02-0069-00 Unnamed Anoka 0701020706-01 NCHF 6
02-0070-00 Coopers Anoka 0701020706-01 NCHF 17
02-0085-00 Ward Anoka 0701020706-01 NCHF 15
02-0088-00 Leman Anoka 0701020706-01 NCHF 5
02-0089-00 Round Anoka 0701020707-01 NCHF 106 5 FS
02-0091-00 George Anoka 0701020707-01 NCHF 194 10 748 79 2 FS IF
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02-0092-00 Grass Anoka 0701020707-01 NCHF
02-0096-00 Hickey Anoka 0701020707-01 NCHF
02-0097-00 Mud Anoka 0701020707-01 NCHF
02-0098-00 Swan Anoka 0701020706-01 NCHF 16
02-0101-00 Unnamed Anoka 0701020707-01 NCHF
02-0102-00 Sand Shore Anoka 0701020707-01 NCHF 15 IF
02-0104-00 Rogers Anoka 0701020707-02 NCHF 17 NS
02-0105-00 Mud Anoka 0701020707-02 NCHF 32
02-0106-00 Norris Anoka 0701020707-02 NCHF 22
02-0113-00 Grass Anoka 0701020707-01 NCHF 14 FS IF
02-0114-01 Unnamed Anoka 0701020707-01 NCHF
Unnamed
(south
02-0114-02 portion) Anoka 0701020707-01 NCHF
02-0120-00 Unnamed Anoka 0701020707-03 NCHF 6
02-0122-00 Burns Anoka 0701020707-02 NCHF 37
02-0124-00 Unnamed Anoka 0701020707-02 NCHF 6
02-0127-00 Goose Anoka 0701020707-02 NCHF 26
02-0128-00 Pinnaker Anoka 0701020707-02 NCHF 15
02-0130-00 Pickerel Anoka 0701020707-02 NCHF 97 2 FS IF
02-0131-00 Bear Anoka 0701020707-02 NCHF 9
02-0133-00 East Twin Anoka 0701020707-02 NCHF 31 20 168 4 FS IF
02-0135-00 Bass Anoka 0701020707-02 NCHF 33
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02-0136-00 Benjamin Anoka 0701020707-02 NCHF 16
02-0138-00 McCann Anoka 0701020707-02 NCHF 35
02-0143-00 Unnamed Anoka 0701020707-02 NCHF 9
02-0154-00 Unnamed Anoka 0701020706-01 NCHF 4
02-0161-00 Unnamed Anoka 0701020706-01 NCHF 9
02-0170-00 Unnamed Anoka 0701020706-01 NCHF 6
02-0234-00 Unnamed Anoka 0701020707-03 NCHF 34
02-0236-00 Unnamed Anoka 0701020707-03 NCHF 5
02-0298-00 Unnamed Anoka 0701020707-02 NCHF 7

Unnamed
02-0610-00 (Dehns Pond) | Anoka 0701020707-01 NCHF

Unnamed
02-0738-00 (Smith) Anoka 0701020707-01 NCHF
02-0772-00 Bethel Pond Anoka 0701020706-01 NCHF 5
13-0076-00 Jonason Chisago 0701020707-01 NCHF
13-0077-00 Unnamed Chisago 0701020707-01 NCHF
18-0001-00 Whitefish Crow Wing | 0701020701-01 NLF 287 19 61.5 FS

Unnamed
18-0003-00 (Conrad) CrowWing | 0701020701-01 NLF 14
18-0004-00 Jennison Crow Wing | 0701020701-01 NLF 10
18-0005-00 Bullhead Crow Wing | 0701020701-01 NLF 5
18-0006-00 Crooked CrowWing | 0701020701-01 NLF 12
18-0007-00 Kutil Crow Wing | 0701020701-01 NLF 8
18-0012-00 Unnamed CrowWing | 0701020701-01 NLF 11
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18-0013-00 Unnamed Crow Wing | 0701020701-01 NLF 11

18-0015-00 Dewing Crow Wing | 0701020701-01 NLF 7

18-0018-00 Camp Crow Wing | 0701020701-01 NLF 208 13 43.7 FS ES
18-0019-00 Kenney Crow Wing | 0701020701-01 NLF 42 17 33.3 FS

18-0020-00 Borden Crow Wing | 0701020701-01 NLF 401 26 6819 32 FS FS
18-0021-00 Miller Crow Wing | 0701020701-01 NLF 50 15 34.8 FS

18-0022-00 Maple Crow Wing | 0701020701-01 NLF 8

18-0024-00 Williams Crow Wing | 0701020701-01 NLF 18

18-0025-00 Chandler CrowWing | 0701020701-01 NLF 9

18-0026-00 Bassett Crow Wing | 0701020701-01 NLF 14

18-0027-00 Sunfish Crow Wing | 0701020701-01 NLF 6

18-0028-00 Smith Crow Wing | 0701020701-01 NLF 184 16 47.2 FS FS
18-0029-00 Holt Crow Wing | 0701020701-01 NLF 68 9 58.9 FS

18-0030-00 Barbour Crow Wing | 0701020701-01 NLF 25 16 26.2 IF

18-0031-00 Long CrowWing | 0701020701-01 NLF 30

18-0032-00 Round Crow Wing | 0701020701-01 NLF 26

18-0033-00 Scott Crow Wing | 0701020701-01 NLF 66 14 79.2 FS

18-0047-00 Turtle Crow Wing | 0701020701-01 NLF 42 10 82.1 IF

18-0048-00 Partridge Crow Wing | 0701020701-01 NLF 74 13 62.5 IF

18-0054-00 Mud Crow Wing | 0701020701-01 NLF 10

18-0055-00 Unnamed CrowWing | 0701020701-01 NLF 24

18-0095-00 Chrysler Crow Wing | 0701020701-01 NLF 42
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18-0423-00 Unnamed Crow Wing | 0701020701-01 NLF 5

18-0424-00 Unnamed Crow Wing | 0701020701-01 NLF 5

18-0480-00 Unnamed Crow Wing | 0701020701-01 NLF 8

18-0664-00 Unnamed Crow Wing | 0701020701-01 NLF 9

18-0696-00 Mud Crow Wing | 0701020701-01 NLF 4

30-0020-00 Krans Isanti 0701020705-02 NCHF 14

30-0021-00 Classon Isanti 0701020705-02 NCHF 9

30-0022-00 Skogman Isanti 0701020707-01 NCHF 90 11 1394 59.6 NS FS
30-0023-00 Linderman Isanti 0701020705-02 NCHF 25

30-0027-00 Stratton Isanti 0701020706-01 NCHF 65

30-0031-00 Unnamed Isanti 0701020707-01 NCHF

30-0033-00 Mud Isanti 0701020707-01 NCHF

30-0034-00 Unnamed Isanti 0701020707-01 NCHF

30-0035-00 Florence Isanti 0701020707-01 NCHF 53 8 3462 FS FS
30-0036-00 Elms Isanti 0701020707-01 NCHF 21 8 81.1 IF

30-0037-00 Unnamed Isanti 0701020705-01 NCHF 35

30-0039-00 Unnamed Isanti 0701020707-01 NCHF

30-0043-00 Fannie Isanti 0701020707-01 NCHF 144 10 2457 84.1 NS FS
30-0044-00 ;It::]echfield Isanti 0701020705-02 NCHF 66 4 11156 NS FS
30-0045-00 Erickson Isanti 0701020705-02 NCHF 6

30-0046-00 Twin Isanti 0701020705-02 NCHF 4
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30-0047-00 Long Isanti 0701020705-02 NCHF 42
30-0048-00 Rum Isanti 0701020705-01 NCHF 10
30-0050-00 Dollar Isanti 0701020705-02 NCHF 12
30-0052-00 Bloomgren Isanti 0701020705-02 NCHF 7
30-0054-00 Brobergs Isanti 0701020705-01 NCHF 8
Unnamed (NE
30-0055-01 Portion) Isanti 0701020705-01 NCHF 12
Unnamed
(Cambridge
30-0055-02 West) Isanti 0701020705-01 NCHF 10
30-0056-00 Long Isanti 0701020705-02 NCHF 51 100 FS
30-0060-00 Section Isanti 0701020705-02 NCHF 51 IF IF
30-0061-00 Trollin Isanti 0701020705-02 NCHF 29
30-0062-00 Adams Isanti 0701020705-02 NCHF 4
30-0065-00 Mud Isanti 0701020705-02 NCHF 33
30-0070-00 Marget Isanti 0701020707-01 NCHF 20
30-0072-00 Long Isanti 0701020707-01 NCHF 147 3003 100 NS FS
30-0073-00 Unnamed Isanti 0701020705-01 NCHF 10
30-0080-00 Francis Isanti 0701020707-01 NCHF 104 100 NS NS
30-0083-00 Elizabeth Isanti 0701020705-01 NCHF 108 FS
30-0084-00 Line Isanti 0701020705-01 NCHF 8
30-0088-00 Williams Isanti 0701020705-01 NCHF 11
30-0091-00 Walbo Isanti 0701020705-01 NCHF 21
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30-0094-00 ?r#i)%r;ndment Isanti 0701020705-01 NCHF 7
30-0096-00 Lory Isanti 0701020704-01 NCHF 97 1674 IF FS
30-0100-00 German Isanti 0701020707-01 NCHF 140 FS
30-0101-00 Unnamed Isanti 0701020705-01 NCHF 25
30-0104-00 Stony Isanti 0701020705-01 NCHF 13
30-0106-00 Mud Isanti 0701020707-03 NCHF 38
30-0107-00 Blue Isanti 0701020705-01 NCHF 106
Blue (North
30-0107-01 Bay) Isanti 0701020705-01 NCHF 19 2915 IF IF
Blue (South
30-0107-02 Bay) Isanti 0701020705-01 NCHF 100 2777 IF IF
30-0111-00 Boomer Isanti 0701020705-01 NCHF 12
30-0112-00 Unnamed Isanti 0701020705-01 NCHF 4
30-0113-00 Tennyson Isanti 0701020705-01 NCHF 45 NS
30-0114-00 Baxter Isanti 0701020705-01 NCHF 31 100 NS
30-0116-00 Unnamed Isanti 0701020707-03 NCHF 8
30-0117-00 Mud Isanti 0701020707-03 NCHF 34
30-0123-00 Unnamed Isanti 0701020704-01 NCHF 65
30-0124-00 Gunnik Isanti 0701020704-01 NCHF 21
30-0125-00 Leasure Heath | Isanti 0701020704-01 NCHF 13
30-0128-00 Snyder Isanti 0701020705-01 NCHF 5
30-0129-00 Radke Isanti 0701020704-01 NCHF 5
30-0130-00 Sandy Isanti 0701020704-01 NCHF 8
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30-0131-00 Bear Isanti 0701020705-01 NCHF 6
30-0135-00 Spectacle Isanti 0701020705-01 NCHF 101 16 343 65.6 FS FS
30-0136-00 Green Isanti 0701020705-01 NCHF 333 9 45 NS NS
30-0137-00 Rasmussen Isanti 0701020705-01 NCHF 5
South
30-0138-00 Stanchfield Isanti 0701020704-01 NCHF 166 5 2702 92 NS IF
30-0139-00 West Isanti 0701020704-01 NCHF 58
30-0140-00 Krone Isanti 0701020704-01 NCHF 24
30-0141-00 Matson Isanti 0701020704-01 NCHF 6
30-0142-00 Grass Isanti 0701020704-01 NCHF 10
North
30-0143-00 Stanchfield Isanti 0701020704-01 NCHF 59 3 6580 100 NS
30-0144-00 Lindgren Isanti 0701020704-01 NCHF 21
30-0155-00 Unnamed Isanti 0701020707-01 NCHF
30-0160-00 Unnamed Isanti 0701020705-01 NCHF 5
30-0162-00 Unnamed Isanti 0701020704-01 NCHF 15
30-0192-00 Unnamed Isanti 0701020705-01 NCHF 4
30-0223-00 Boetcher Isanti 0701020707-01 NCHF
Unnamed
30-0243-00 (Krone Bog) Isanti 0701020704-01 NCHF 35
33-0032-00 Lewis Kanabec 0701020704-01 NCHF 71 14 647 45.2 FS IF
33-0041-00 Ogilvie Kanabec 0701020704-01 NCHF 23
48-0001-00 Anderson Millelacs 0701020701-01 NLF 13
48-0002-00 Millelacs Millelacs 0701020701-01 NLF 51867 11 109345 FS
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48-0003-00 Fog Millelacs | 0701020703-01 NCHF 15

48-0004-00 Silver MilleLlacs | 0701020705-01 NCHF 58

48-0006-00 Mud MilleLacs 0701020704-01 NCHF 7

48-0008-00 Unnamed MilleLacs | 0701020702-03 NLF 2

48-0009-00 Onamia MilleLlacs | 0701020702-03 NLF 436 FS IF
48-0011-00 Black Bass MilleLacs | 0701020702-03 NLF 5

48-0012-00 Shakopee MilleLacs 0701020702-03 NLF 257 100 IF IF
48-0013-00 Warren MilleLacs | 0701020702-03 NLF 10

48-0014-00 Ogechie MilleLacs 0701020702-03 NLF 159 IF

48-0015-00 Brown MilleLacs 0701020701-01 NLF 12

48-0016-00 Bass MilleLlacs | 0701020701-01 NLF 5

48-0017-00 Bass MilleLacs 0701020701-01 NLF 4

48-0018-00 Bass MilleLacs | 0701020701-01 NLF 11

48-0019-00 Unnamed MilleLacs | 0701020702-03 NLF 7 IF IF
48-0022-00 Unnamed Millelacs | 0701020702-03 NLF 2

48-0025-00 Wright MilleLacs 0701020702-03 NLF 2

48-0026-00 Unnamed MilleLacs | 0701020702-03 NLF 3

48-0027-00 Unnamed MilleLacs 0701020702-04 NLF 5

48-0028-00 Unnamed Millelacs | 0701020701-01 NLF 9

48-0064-00 Girth MilleLacs 0701020705-01 NCHF 4

49-0002-00 Unnamed Morrison 0701020702-04 NLF 30

49-0006-00 Twelve Morrison 0701020702-03 NLF 47 NS
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71-0001-00 Twin Sherburne | 0701020707-02 NCHF 16
71-0022-00 West Hunter Sherburne | 0701020707-02 NCHF 45 2 100 NS
71-0023-00 East Hunter Sherburne | 0701020707-02 NCHF 45 2 100 NS
71-0027-00 Unnamed Sherburne | 0701020707-02 NCHF 11
71-0029-00 Stone Sherburne | 0701020707-02 NCHF 14
71-0036-00 Long Pond Sherburne | 0701020705-01 NCHF 16
71-0038-00 Unnamed Sherburne | 0701020705-01 NCHF 4
71-0040-00 Sandy Sherburne | 0701020705-01 NCHF 24 12 89 67 4 FS
71-0238-00 Unnamed Sherburne | 0701020707-02 NCHF 7

Abbreviations: FS—Full Support N/A —NotAssessed

NS — Non-Support
IF - Insufficdent Information

KeyforCell Shading:[_| = existing impairment, listed prior to 2016 reportingcycle; 1 =newimpairmeni | =full supportof designated use.

Appendix 4.2 - Biological monitoring results — fish IBI (assessable reaches)
National Hydrography Dataset (NHD) | Biological Station ID Stream Segment Name Drainage Fish Class Threshold FIBI Visit Date
Assessment Segment AUID Area Mi2
Aggregated HUC 12:0701020702-01 (Upper Rum River)
07010207-687 07UM094 Vondell Brook 8.68 6 42 35.81 6/26/07
07010207-537 00UMO031 Mike Drew Brook 10.70 7 42 72.25 6/17/13
07010207-567 13UMO049 Vondell Brook 21.50 6 42 36.09 6/17/13
07010207-689 13UMO059 ChaseBrook 8.76 7 42 50.34 6/18/13
07010207-535 13UMO078 county Ditch 4 21.25 7 15 36.13 6/18/13
07010207-641 13UMO089 Washburn Brook 7.69 7 15 13.14 6/18/13
07010207-522 13UMO074 Bogus Brook 7.40 6 42 51.89 6/19/13
07010207-537 00UMO031 | Mike Drew Brook 10.70 7 42 17.82 8/13/13
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07010207-567 13UMO049 Vondell Brook 21.50 6 42 39.84 8/13/13
07010207-510 13UMO058 Rum River 660.38 4 38 54.68 8/14/13
07010207-511 13UM045 Rum River 772.70 4 38 56.09 8/26/13
07010207-537 | 00UMo31 | Mike Drew Brook 10.70 7 42 4975 | 6/24/15
Aggregated HUC 12:0701020702-02 (Tibbetts Brook)
07010207-677 07UM081 Tibbetts Brook 30.30 6 42 23.40 6/27/07
07010207-677 13UM043 Tibbetts Brook 42.66 6 42 59.75 6/18/13
07010207-676 13UMO088 Tibbetts Brook 16.06 7 15 9.21 8/14/13
Aggregated HUC 12:0701020702-03 (HeadwatersRum River)
07010207-509 13UM054 Rum River 475.51 5 47 56.21 7/24/13
07010207-509 00UMO032 Rum River 570.00 4 38 38.24 7/25/13
07010207-509 13UM054 Rum River 47551 5 47 54.10 8/14/13
Aggregated HUC 12:0701020702-04 (Bradbury Brook)

07010207-
07010207-540 00UMO033 Bradbury Brook 5047 S at 5583 540
07010207-691 13UMO053 Bradbury Brook, North Fork 30.76 6 42 2125 0706;(9)507
Aggregated HUC 12:0701020703-01 (West Branch Rum)
07010207-527 07UMO080 Rum River, West Branch 18.20 6 42 51.89 6/27/07
07010207-625 10EM116 Unnamed ditch 1.85 7 42 1.67 9/13/10
07010207-667 13UMO075 Unnamed creek 6.78 6 42 48.83 6/18/13
07010207-684 13UMOQ77 Prairie Brook 5.19 6 23 29.88 6/18/13
07010207-527 13UMO055 Rum River, West Branch 39.41 6 42 16.72 6/19/13
07010207-577 13UMO072 Unnamed ditch 9.91 6 42 0.11 6/19/13
07010207-525 13UM048 Rum River, West Branch 182.95 5 47 56.20 7/22/13
07010207-527 13UMO055 Rum River, West Branch 39.41 6 42 80.35 7/23/13
07010207-527 13UMO056 Rum River, West Branch 65.26 5 47 58.84 7/23/13
07010207-527 13UM065 Rum River, West Branch 105.37 5 a7 47.27 7/23/13
07010207-667 13UMO075 Unnamed creek 6.78 6 42 60.95 8/12/13
07010207-525 13UM048 Rum River, West Branch 182.95 5 a7 73.77 8/12/13
07010207-527 15EM091 Rum River, West Branch 103.56 5 47 47.92 7/23/15

Aggregated HUC 12:0701020703-02 (Estes Brook)

Rum River Watershed Monitoring and Assessment Report « October 2016

195

Minnesota Pallution Control Agency



07010207-679 13UMO060 Estes Brook 19.67 6 42 45.96 6/17/13
07010207-679 13UM042 Estes Brook 43.11 7 42 69.61 6/18/13
07010207-533 13UMO076 Unnamed creek 13.43 7 42 62.94 6/19/13
07010207-679 13UM042 Estes Brook 43.11 7 42 66.40 8/15/13
07010207-679 15UM100 Estes Brook 10.56 6 42 53.03 7/1/15
Aggregated HUC 12:0701020704-01 (Stanchfield Creek)

07010207-520 13UM061 Stanchfield Creek 47.94 7 42 35.52 6/18/13
07010207-693 13UM082 Unnamed creek 10.82 6 42 0.15 6/19/13

Ties Creek (Stanchfield

07010207-674 13UMO081 Brook) ( 28.64 ! 42 40.35 I
07010207-518 13UMO047 Stanchfield Creek 93.61 5 47 47.01 8/13/13
Aggregated HUC 12: 0701020705-01 (Middle Rum River)

07010207-504 10EM164 Rum River 1333.89 4 38 72.88 8/4/10
07010207-512 10EM036 Rum River 1051.34 4 38 48.13 8/5/10
07010207-611 13UM051 Spencer Brook 21.97 7 42 35.48 6/18/13
07010207-668 13UM091 Unnamed creek 8.00 7 42 0.16 6/19/13
07010207-504 00UMO066 Rum River 1325.61 4 38 66.52 8/13/13
07010207-512 13UM094 Rum River 982.00 4 38 52.14 8/27/13
07010207-504 13UM093 Rum River 1246.71 4 38 45.82 8/27/13
07010207-504 13UM046 Rum River 124291 4 38 49.17 8/28/13
07010207-512 10EMO36 Rum River 1051.34 4 38 43.11 8/29/13
07010207-504 13UM069 Rum River 1305.58 4 38 56.62 9/11/13
07010207-504 13UM087 Rum River 1184.87 4 38 55.40 9/12/13
07010207-512 15EM107 Rum River 981.72 4 38 55.48 8/26/15
07010207-512 10EMO036 Rum River 1051.34 4 38 50.13 9/3/15
Aggregated HUC 12:0701020705-02 (Lower Stanchfield)

07010207-515 13UM063 Lower Stanchfield Branch 12.01 6 42 27.51 6/19/13
07010207-550 13UMO068 Lower Stanchfield Branch 3.58 6 42 38.62 6/19/13
Aggregated HUC 12:0701020706-01 (Cedar Creek)

07010207-521 13UM084 Cedar Creek 7.68 7 42 53.71 6/19/13
07010207-521 13UMO064 Cedar Creek 44.34 7 42 44.89 6/20/13
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07010207-574 13UM071 county Ditch 28 2.69 6 42 22.00 6/20/13
Unnamed ditch (Branch 3

07010207-902 13UM070 Lateral 2) ( 1302 6 42 1944 1 6/20/13
07010207-682 00UM102 Mahoney Brook 8.04 6 42 24.84 6/20/13
07010207-521 00UM101 Cedar Creek 81.64 5 45.20 7/24/13
07010207-521 13UM084 Cedar Creek 7.68 7 42 36.09 8/14/13
07010207-575 13UMO067 Crooked Brook 15.88 6 42 55.07 8/15/13
07010207-682 00UM102 Mahoney Brook 8.04 6 42 31.50 7/1/15
Aggregated HUC 12:0701020707-01 (Lower Rum)

07010207-503 10EM100 Rum River 1396.01 4 38 62.94 8/4/10
07010207-592 13UMO052 Isanti Brook 18.99 7 42 38.18 6/19/13
07010207-503 10EM100 Rum River 1396.01 4 38 52.54 8/28/13
07010207-666 13UMO040 Rum River 1575.11 4 38 48.52 9/9/13
07010207-502 13UMO062 Rum River 1489.09 4 38 46.59 9/12/13
07010207-503 10EM100 Rum River 1396.01 4 38 58.49 9/1/15
Aggregated HUC 12: 0701020707-02 (Trott Brook)

07010207-680 13UM044 Trott Brook 28.90 6 42 35.04 6/20/13
07010207-587 13UMO066 Unnamed ditch 14.72 6 23 34.23 8/15/13
07010207-680 13UM044 Trott Brook 28.90 6 42 33.18 7/1/15
07010207-681 15UM101 Trott Brook 15.78 6 42 20.75 7/1/15
Aggregated HUC 12:0701020707-03 (Seelye Brook)

07010207-528 ooumM104 Seelye Brook 40.03 6 42 46.76 7/24/13
07010207-528 13UMO079 Seelye Brook 38.07 6 42 24.59 8/12/13
07010207-528 oouM104 Seelye Brook 40.03 6 42 36.71 6/24/15
07010207-528 13UMO079 Seelye Brook 38.07 6 42 45.30 6/25/15
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Appendix 4.3 - Biological monitoring results-macroinvertebrate 1Bl (assessable reaches)

National Hydrography Dataset (NHD) | Biological Stream Segment Name Drainage Invert Class Threshold MiIBI Visit Date
Assessment Segment AUID Station ID Area Mi?

Aggregated HUC 12:0701020702-01 (Upper Rum River)

07010207-511 13UMO045 Rum River 772.70 1 49 60.58 05-Oct-04
07010207-537 00UMO031 Mike Drew Brook 10.70 4 51 63.49 05-Oct-04
07010207-510 13UMO058 Rum River 660.38 1 49 7.87 18-Aug-10
07010207-522 13UMO074 Bogus Brook 7.40 4 51 52.44 15-Sep-11
07010207-510 13UMO058 Rum River 660.38 1 49 55.03 23-Sep-11
07010207-689 13UMO059 ChaseBrook 8.76 4 51 62.37 23-Sep-11
07010207-567 13UMO049 Vondell Brook 21.50 4 51 11.56 05-Aug-13
07010207-535 13UMO078 county Ditch 4 21.25 4 M 41.00 05-Aug-13
Aggregated HUC 12:0701020702-02 (Tibbetts Brook)

07010207-676 13UMO088 Tibbetts Brook 16.06 4 M 49.54 05-Aug-13
07010207-677 13UM043 Tibbetts Brook 42.66 4 51 52.68 05-Aug-13
Aggregated HUC 12: 0701020702-03 (Headwaters Rum River)

07010207-564 04UMO013 Black Brook 5.96 4 51 53.30 05-Aug-13
07010207-509 13UM054 Rum River 47551 8 63.20 05-Aug-13
07010207-509 00UMO032 Rum River 570.00 1 49 29.98 06-Aug-13
07010207-509 00UMO032 Rum River 570.00 1 49 33.85 06-Aug-13
Aggregated HUC 12:0701020702-04 (Bradbury Brook)

07010207-540 00UMO033 Bradbury Brook 50.47 8 53 46.93 06-Aug-13
07010207-691 13UMO053 Bradbury Brook, North Fork 30.76 3 53 55.59 06-Aug-13
07010207-540 00UMO033 Bradbury Brook 50.47 3 53 57.40 06-Aug-13
Aggregated HUC 12:0701020703-01 (West Branch Rum)

07010207-625 10EM116 Unnamed ditch 1.85 4 51 60.17 06-Aug-13
07010207-622 13UMO080 Stony Brook 19.55 3 53 21.27 07-Aug-13
07010207-667 13UMO075 Unnamed creek 6.78 3 53 42.00 07-Aug-13
07010207-527 13UMO055 Rum River, West Branch 39.41 3 53 51.67 07-Aug-13
07010207-527 13UMO056 Rum River, West Branch 65.26 3 53 52.95 07-Aug-13
07010207-527 13UMO065 Rum River, West Branch 105.37 3 53 56.32 07-Aug-13
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07010207-525 | 13UMO048 | Rum River, West Branch 182.95 5 37 46.59 08-Aug-13
Aggregated HUC 12:0701020703-02 (Estes Brook)

07010207-679 13UM042 Estes Brook 43.11 3 53 53.14 08-Aug-13
07010207-679 13UMO060 Estes Brook 19.67 4 51 57.53 08-Aug-13
07010207-533 13UMO076 Unnamed creek 13.43 4 51 62.59 08-Aug-13
Aggregated HUC 12:0701020704-01 (Stanchfield Creek)

07010207-518 | 13UMO047 | Stanchfield Creek 93.61 4 51 65.29 08-Aug-13
Aggregated HUC 12:0701020705-01 (Middle Rum River)

07010207-512 10EMO036 Rum River 1051.34 1 49 70.41 08-Aug-13
07010207-504 10EM164 Rum River 1333.89 1 49 40.23 12-Aug-13
07010207-504 00UMO066 Rum River 1325.61 1 49 52.65 12-Aug-13
07010207-504 13UMO087 Rum River 1184.87 1 49 54.34 12-Aug-13
07010207-512 10EMO036 Rum River 1051.34 1 49 63.22 12-Aug-13
07010207-504 13UMO046 Rum River 124291 1 49 22.78 13-Aug-13
07010207-668 13UM091 Unnamed creek 8.00 6 43 30.03 13-Aug-13
07010207-512 13UM094 Rum River 982.00 1 49 32.06 13-Aug-13
07010207-504 13UM093 Rum River 1246.71 1 49 34.54 13-Aug-13
07010207-504 13UMO069 Rum River 1305.58 1 49 42.26 13-Aug-13
Aggregated HUC 12: 0701020705-02 (Lower Stanchfield)

07010207-550 13UMO068 Lower Stanchfield Branch 3.58 4 51 42.51 13-Aug-13
07010207-515 13UMO063 Lower Stanchfield Branch 12.01 6 43 47.03 13-Aug-13
Aggregated HUC 12:0701020706-01 (Cedar Creek)

07010207-902 13UMO070 Unnamed ditch (Branch 3 13.02 6 43 49.75 13-Aug-13

Lateral 2)

07010207-521 13UMO064 Cedar Creek 4434 6 43 43.27 14-Aug-13
07010207-574 13UMO071 county Ditch 28 2.69 6 43 49.74 14-Aug-13
07010207-682 00UM102 Mahoney Brook 8.04 6 43 50.42 14-Aug-13
07010207-575 13UMO067 Crooked Brook 15.88 6 43 53.23 14-Aug-13
07010207-521 13UMO084 Cedar Creek 7.68 6 43 54.22 14-Aug-13
07010207-521 00UM101 Cedar Creek 81.64 6 43 55.19 14-Aug-13
Aggregated HUC 12: 0701020707-01 (Lower Rum)

07010207-503 | 10EM100 | Rum River 1396.01 1 49 58.16 14-Aug-13
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07010207-592 13UMO052 Isanti Brook 18.99 6 43 63.48 14-Aug-13
07010207-666 13UM189 Rum River 1578.99 1 49 34.77 19-Aug-13
07010207-502 13UM062 Rum River 1489.09 1 49 34.93 19-Aug-13
07010207-503 10EM100 Rum River 1396.01 1 49 42.37 19-Aug-13
Aggregated HUC 12: 0701020707-02 (Trott Brook)

07010207-587 13UMO066 Unnamed ditch 14.72 6 30 44.40 20-Aug-13
07010207-680 13UM044 Trott Brook 28.90 6 43 46.47 20-Aug-13
Aggregated HUC 12:0701020707-03 (Seelye Brook)

07010207-528 13UMO079 Seelye Brook 38.07 6 43 28.84 21-Aug-13
07010207-528 13UMO079 Seelye Brook 38.07 6 43 62.40 22-Aug-13
07010207-528 0o0uUM104 Seelye Brook 40.03 6 43 78.27 22-Aug-13

Appendix 5.1 - Minnesota’s ecoregion-based lake eutrophication standards

Ecoregion TP pg/L Chl-a pg/L Secchi meters
NLF — Lake Trout (Class 2A) <12 <3 >4.8
NLF — Stream trout (Class 2A) <20 <6 >25
NLF — Aquatic Rec. Use (Class 2B) <30 <9 >2.0
NCHF — Stream trout (Class 2A) <20 <6 >25
NCHF — Aquatic Rec. Use (Class 2B) <40 <14 >1.4
NCHF — Aquatic Rec. Use (Class 2B) <60 <20 >1.0
Shallowlakes

WCBP & NGP — Aquatic Rec. Use (Class 2B) <65 <22 >0.9
WCBP & NGP — Aquatic Rec. Use <90 <30 >0.7
(Class 2B) Shallowlakes
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Appendix 5.2 - MINLEAP model estimates of phosphorus loads for lakes in the Rum River Watershed

Resid
Obs Obs MINLEAP Obs Avg. TP ence | Areal
TP MINLEAP Chl-a Chl-a Secchi MINLEAP Inflow [ TP Load | Background %P Outflow | Time | Load [ Trophic

Lake ID Lake Name | (png/L) | TP (pg/L) | (ng/L) (mg/L) (m) Secchi (m) | (ung/L) (kg/yr) TP (ug/L) Retention | (hm3/yr) | (yrs) | (m/yr) | Status
01-0065-00 | Cedar 28 25 1 7 2.0 24 59 72 27.5 58 121 1.7 1.19 E
01-0157-00 Big Pine 14 16 4 4 3.8 3.6 60 151 18.9 74 251 1 M
01-0204-00 Round 11 13 3 3 3.7 4.2 58 243 15.8 77 4.22 145 0
02-0091-00 George 28 41 8 15 21 1.6 193 202 28 79 1.05 3.7 54 M
02-0133-00 EastTwin 22 34 5 11 3.7 1.9 180 41 26.8 81 .23 5.3 .75 M
18-0020-00 | Borden 19 23 7 6 3 2.6 54 876 20.8 58 16.2 1.7 4.04 M
30-0022-00 Skogman 43 47 21 18 15 14 160 295 23.1 70 1.85 2 2.05 E
30-0035-00 | Florence 16 87 8 45 1.9 0.8 151 682 26.8 42 4.52 0.2 8.59 M
30-0043-00 Fannie 46 62 25 28 1.6 11 159 516 29.5 61 3.25 0.9 2.26 E

Little
30-0044-00 | Stanchfield 103 104 43 58 1 0.7 149 2166 31.5 30 14.53 0.1 21.89 H
30-0072-00 Long 119 66 49 30 0.5 11 157 622 17.4 58 3.96 0.7 2.7 H
30-0096-00 | Lory 26 63 30 28 1.3 11 159 351 24.5 61 2.21 0.9 2.29 E

Blue (North
30-0107-01 Bay) 44 102 11 57 14 0.7 149 567 245 32 3.8 0.1 19.96 E

Blue (South
30-0107-02 Bay) 24 53 38 22 1.7 1.3 155 564 22.5 66 3.65 14 3.65 M
30-0135-00 | Spectade 19 29 3 9 4.2 2.1 198 96 28 85 49 8.3 48 M

South
30-0138-00 Stanchfield 87 62 75 27 1 1.1 159 570 29.7 61 3.58 0.9 2.16 E

North
30-0143-00 | Stanchfield 196 109 35 62 0.8 0.7 150 1284 25.6 27 8.58 0.1 14.42 H
33-0032-00 Lewis 26 36 14 12 2.1 18 168 146 21.6 78 .87 4.1 1.22 E
48-0002-00 | Millelacs 30 11 8 2 3.3 4.7 65 20858 19.8 82 318.92 14.6 0.61 E
71-0040-00 Sandy 14 30 3 10 4.8 2 194 24 29.2 84 .13 7.6 0.53 M

Abbreviations: H - Hypereutrophic M — Mesotrophic  ---No data

E —Eutrophic

O -Oligotrophic
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Appendix 6 — Fish species found during biological monitoring surveys

Common Name Quantity of Stations Where Present Quantity of Individuals Collected
Big mouth shiner 18 128
Black bullhead 21 232
Blackcrappie 12 73
Blacknosedace 40 532
Blacknoseshiner 8 15
Bluegill 27 124
Bluntnose minnow 36 354
Bowfin 2 2
Brassy minnow 21 61
Brookstickle back 32 736
Brown bullhead 1 1
Burbot 11 15
Central mudminnow 73 3185
Central stoneroller 23 461
Common carp 13 46
Common shiner 63 3935
Creek chub 53 3103
Fathead minnow 26 218
Finescaledace 5 12
Gen: redhorses 3 9
Golden shiner 10 11
Greater redhorse 19 51
Green sunfish 30 171
Hornyhead chub 36 1487
Hybrid minnow 1 1
Hybrid sunfish 8 10
lowa darter 9 15
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Common Name

Quantity of Stations Where Present

Quantity of Individuals Collected

Johnny darter 65 2794
Largemouth bass 26 137
Logperch 31 728
Longnose dace 19 724
Mimic shiner 6 36
Mottled sculpin 1
Northern pike 57 335
Northern redbelly dace 25 364
Pearl dace 21 858
Pumpkinseed 9 69
Rockbass 45 316
Sand shiner 8 76
Shorthead redhorse 25 328
Silver redhorse 15 69
Smallmouth bass 38 2273
Spottail shiner 26 897
Tadpole madtom 33 124
Troutperch 2 8
Walleye 18 54
White sucker 75 2463
Yellow bullhead 8 43
Yellow perch 32 687
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Appendix 7 —-Macroinvertebrate species found during biological monitoring surveys

Taxonomic Name

Quantity of Stations Where Present

Quantity of Individuals Collected

Ablabesmyia 50 296
Acari 57 213
Acentrella 5 65
Acentrella parvula 9 33
Acentrella turbida 9 27
Acerpenna 23 166
Acerpenna pygmaea 5 24
Acilius 1 present
Acricotopus 3 8
Acroneuria 10 13
Acroneuria abnormis 10
Acroneuria lycorias 21
Aeshna 3
Aeshna umbrosa 1 present
Aeshnidae 13 16
Agabus 2 1
Agnetina 6 19
Amnicola 5 24
Amphipoda 1 17
Anacaena 7 13
Anafroptilum 5
Anax 3
Anax junius 2 2
Ancyronyx variegatus 20 49
Anisoptera 3 6
Anopheles 14 53
Anthopotamus 7 18
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Taxonomic Name

Quantity of Stations Where Present

Quantity of Individuals Collected

Antocha 2 2
Argia 5 7
Asellus 3 36
Atherix 10 37
Atherix variegata present
Atrichopogon 8 27
Aulodrilus 1 1
Baetidae 21 198
Baetis 31 308
Baetis brunneicolor 14 173
Baetis flavistriga 15 348
Baetis intercalaris 23 310
Baetis tricaudatus 1
Baetisca 3
Belostoma 8 10
Belostoma flumineum 30 21
Berosus 3 5
Bezzia 2 3
Bezzia/Palpomyia 3 4
Bivalvia 1 3
Boyeria 4 2
Boyeria vinosa 11 14
Brachycentridae 2 2
Brachycentrus 1
Brachycentrus numerosus 22 558
Branchiobdellida 2 3
Brillia 21 57
Caecidotea 15 127
Caenis 19 277
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Taxonomic Name

Quantity of Stations Where Present

Quantity of Individuals Collected

Caenis diminuta 29 426
Caenis hilaris 18 92
Callibaetis 3 15
Calopterygidae 25 282
Calopteryx 30 272
Calopteryx aequabilis 17 55
Calopteryx maculata 2 3
Cambaridae 7 4
Cambarus 2 present
Campeloma 8 9
Capniidae 2 16
Cardiocladius 5 11
Ceraclea 8 8
Ceratopogonidae 4 5
Ceratopogoninae 14 20
Ceratopsyche 15 156
Ceratopsyche alhedra 1 35
Ceratopsyche bronta 6 64
Ceratopsyche morosa 8 90
Ceratopsyche slossonae 2 8
Cheumatopsyche 54 705
Chimarra 13 101
Chimarra obscura 1 44
Chironomidae 1 2
Chironomini 20 158
Chironomus 6 16
Chloroperlidae 1 2
Chrysops 1 1
Cipangopaludina 1 present
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Quantity of Stations Where Present
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Cladopelma 2 3
Cladotanytarsus 10 20
Clinotanypus 2 3
Coenagrionidae 27 99
Conchapelopia 8 12
Corduliidae 7 9
Corixidae 17 62
Corydalus 1 present
Corynoneura 24 101
Crambidae 1 1
Cricotopus 52 418
Cryptochironomus 19 23
Cryptotendipes 2 2
Culicidae 8 15
Cymbiodyta 1 present
Cyphon 1 6
Dasyhelea 1 3
Decapoda 1 present
Demicryptochironomus 2 2
Desmopachria convexa 2 2
Dicranota 4 7
Dicrotendipes 25 133
Dineutus 5 4
Dixa 1 1
Dixella 4 5
Dixidae 1 1
Dolophilodes distinctus 1 13
Doncricotopus bicaudatus 3 11
Dubiraphia 52 758
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Quantity of Stations Where Present

Quantity of Individuals Collected

Dytiscidae 11 26
ElImidae 6 10
Empididae 19 24
Enallagma 3 18
Enchytraeus 2 3
Endochironomus 12 33
Ephemera
Ephemerellidae
Ephoron 3 4
Ephoron album 1 1
Ephydridae 25 58
Epitheca canis 1 0
Eukiefferiella 6 16
Eurylophella 2 15
Fallceon 1 1
Ferrissia 33 418
Forcipomyiinae 1
Fossaria 5 8
Fridericia 4 4
Gammarus 7 134
Gastropoda 2 3
Gerridae 3 3
Glyphopsycheirrorata 1 1
Glyptotendipes 2 5
Gomphidae 4 7
Gomphus 1 0
Gyraulus 14 116
Gyrinus 7 12
Haliplidae 4 7
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Haliplus 25 74
Helichus 6 13
Helicopsyche 2 55
Helicopsycheborealis 2 11
Helisoma 5 13
Helisoma anceps 1 2
Helius 2 12
Helopelopia 1 1
Helophorus 1 1
Hemerodromia 46 194
Heptagenia 10 54
Heptageniidae 27 268
Hesperocorixa 5 5
Hetaerina 1 5
Heterocloeon 3 17
Hexagenia 1 present
Hexatoma 5 9
Hirudinea 25 74
Hyalella 60 1359
Hyalella azteca 1 56
Hydaticus 1 1
Hydatophylax 4 68
Hydraena 14 36
Hydrobiidae 17 242
Hydrochus 2
Hydrometra 2
Hydrophilidae 10 16
Hydropsyche 21 184
Hydropsyche betteni 19 170
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Hydropsyche bidens 1 3
Hydropsyche incommoda 5 15
Hydropsyche phalerata 1 1
Hydropsyche placoda 2 6
Hydropsyche simulans 13 200
Hydropsychidae 52 568
Hydroptila 21 53
Hydroptilidae 7 14
Hydrozoa 2 3
Hygrotus 4 5
Ilybius 1 present
Ischnura 1 22
Isonychia 22 98
Isonychia bicolor 1
Isonychia rufa 1
Iswaeon 15 86
Kiefferulus 1 1
Kribiodorumperpulchra 1
Kribiodorum perpulchrum 2
Labiobaetis 4 15
Labiobaetis dardanus 2 8
Labiobaetis frondalis 9 45
Labiobaetis propinquus 33 580
Labrundinia 36 188
Laccophilus 1 1
Larsia 3 6
Lepidostoma 14
Leptoceridae 23 78
Leptophlebia 1 21
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Quantity of Stations Where Present
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Leptophlebiidae

17 152
Lethocerus 3 1
Leucotrichia pictipes 1
Leucrocuta 13 145
Libellulidae 2 1
Limnephilidae 10 19
Limnephilus 1 3
Limnophyes 8 10
Liodessus 11 48
Lopescladius 4 11
Lymnaea stagnalis 1 present
Lymnaeidae 10 33
Lype diversa 1 1
Maccaffertium 41 455
Maccaffertium exiguum 4 8
Maccaffertium mexicanum 4 6
Maccaffertium modestum 1 6
Maccaffertiumterminatum 6 29
Maccaffertiumvicarium 9 32
Macromiaillinoiensis 1 present
Macronychus glabratus 33 221
Macrostemum 2 4
Macrostemum zebratum 2 2
Mayatrichia ayama 6 12
Mesovelia 1
Metrobates 1
Micrasema 5 18
Micrasema rusticum 2 2
Micropsectra 15 124
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Taxonomic Name Quantity of Stations Where Present Quantity of Individuals Collected
Microtendipes 30 78
Microvelia 2 2
Mystacides 3 12
Naididae 1 1
Nais 7 10
Nanocladius 12 18
Natarsia 1 1
Nectopsyche 10 42
Nectopsyche diarina 10 20
Nectopsyche exquisita 1 2
Nemata 6 7
Nemotaulius 1 1
Neoperla 1 6
Neophylax 1 1
Neophylax concinnus 1 1
Neophylax fuscus 1 3
Neoplasta 1 1
Neoplea 6 52
Neoplea striola 18 153
Neoporus 3
Neostempellina reissi 5
Neotrichia 1
Neureclipsis 9 106
Neurocordulia 1 present
Nilotanypus 5 8
Nilothauma 3 3
Notonecta 4 4
Notonectidae 1 1
Nymphula 1 1
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Ochrotrichia 1 3
Odontomyia 1 1
Odontomyia /Hedriodiscus 2 2
Oecetis 12 23
Oecetis avara 8
Oecetis furva 6 15
Oecetis testacea 7 19
Oligochaeta 36 328
Ophiogomphus 3 2
Optioservus 24 211
Orconectes 45 51
Orconectes rusticus 1 2
Orthocladiinae 20 67
Orthocladius 21 79
Ostracoda 1 15
Oxyethira 6 77
Palmacorixa 1 1
Paracapnia 1 5
Parachironomus 2 1
Paracladopelma 4 6
Paracloeodes minutus 4 4
Paracymus 1 1
Paragnetina 5 7
Paragnetina media 13 77
Parakiefferiella 6 8
Paralauterborniella
nigrohalterale 4 8
Paraleptophlebia 5 62
Paramerina 18 57
Parametriocnemus 15 37
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Paraphaenocladius 3 4
Paraponyx 4 4
Parapoynx 2 3

Paratanytarsus 37 287
Paratendipes 14 36
Peltodytes 7 13
Pentaneura 11 24
Pericoma / Telmatoscopus
Perlesta 3 5
Perlidae 13 46
Perlinella 1 2
Perlodidae 1 10
Phaenopsectra 41 128
Philopotamidae 7
Phryganeidae 5
Physa 41 669
Physella 8 72
Physidae 2 2
Pisidiidae 60 378
Planorbella 19
Planorbidae 23
Planorbula armigera 13
Plauditus 100
Polycentropodidae 11 21
Polycentropus 2 4
Polypedilum 73 1558
Potamyia 7
Potamyia flava 1
Procladius 22 88
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Procloeon 22 108
Promenetus exacuous 1 4
Protoptila 10 66
Psectrocladius 2
Pseudocentroptiloides usa 1
Pseudochironomus 1
Pseudocloeon 4 24
Pseudocloeon propinquum 1 1
Psychomyia flavida 5 11
Pteronarcys 22 51
Ptilostomis 14 33
Pycnopsyche 12 13
Pyralidae 2 15
Quistadrilus multisetosus
Ranatra 6 5
Rhagovelia 4 13
Rheocricotopus 33 114
Rheosmittia 2 2
Rheotanytarsus 56 697
Rheumatobates 2 3
Robackia 2 2
Saetheria 2 4
Sciomyzidae 2 2
Scirtes 2 3
Scirtidae 1 1
Sepedon 1 1
Serratella 3 13
Sialis 4 9
Sigara 6 9
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Sigara grossolineata 1 present
Simuliidae 2 3
Simulium 57 957
Sisyra 3 5
Smittia 1 1
Somatochlora 2 1
Somatochlora minor 1 present
Somatochlora walshii 1 3
Sperchopsis tessellata 1 1
Spirosperma 1 3
Stagnicola 9 23
Stempellina 4 22
Stempellinella 22 56
Stenacron 22 84
Stenelmis 42 521
Stenochironomus 40 99
Stenonema 7 134
Stenonema femoratum 4 7
Stictochironomus 8 11
Stictotarsus 1 4
Stratiomyidae 3 3
Sublettea coffmani 2 2
Tabanidae 5 5
Tabanus 1 present
Taeniopterygidae 1 4
Taeniopteryx 6 66
Tanypodinae 26 80
Tanypus 2 2
Tanytarsini 29 120
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Tanytarsus 48 500
Teloganopsis deficiens 2 3
Thienemanniella 31 93
Thienemannimyia 1 1
Thienemannimyia Gr. 70 446
Tipula
Tipulidae
Trepaxonemata
Triaenodes 19 49
Tribelos 11
Trichocorixa 2
Trichoptera 3 3
Tricorythodes 22 203
Tropisternus 8 3
Tubificinae 7 10
Turbellaria 15 36
Tvetenia 14 58
Valvata 2 190
Veliidae 2
Xenochironomus xenolabis 7
Xylotopus par 3
Zavrelimyia 5 23
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