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Chi ppewa County Water Pl
Executive Summary

The ChippewaCounty Water Plan follows the provisions set forth in Minnesota State Statutes
103B.314 - Contents & Water Plan.

A. Purpose of the Local Water Plan

According to Minnesota Statute 103B, each county is encouraged to develop and implement
a local water management plan with the authority to:

1 Prepare and adopt a local water management plan that meetquhtements of this
section and section 103B.315;

1 Review water and related land resources plans and official controls submitted by local
units of government to assure consistency with the local water management plan; and

1 Exercise any and all powers nesary to assure implementation of local water
management plans.

Pursuant to the requirements of the law,@hgppewaCounty Water Plan:
1 Covers the entire area GhippewaCounty;
1 Addresses water problems in the context of watershed units and grounslysteens;

1 Is based upon principles of sound hydrologic management of water, effective
environmental protection and efficient management;

1 Is consistent with comprehensive water plans prepared by counties and watershed
management organizations wholly @rpally within a single watershed unit or
groundwater system; and

1 Will serve as a 1§ear water plan (2022023), with &b-year implementation plan
(20142018). In 2018, the implementation plan will be updated.

In addition, the Water Plan will alsorse as theChippewaCounty Soil and Water
Conservation District érgtPlars Wsvibe gassedpbytheh e ns i v e
SWCDo6s Board of Supervisors by Resolution.
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BA Summary of Chippewa Countyds Priority Conc

Chaper Two provides a detailed assessment of the priority concerns. Based upon the
ChippewaCounty WatePriority Concerns Scoping Documeanhd comments received by

the various water plan stakeholders, the Water Plan Task Force identified the following
priority water planning issise

Priority Concern 1: Surface Water Quality and Quantity Impairments and Concerns

Goal 1. Remove Chippewa County's water bodies from the MPCA's 303d List of Impaired
Waters by 2033.
1 Address Fecal Coliform/Bacteria TMDL Impheentation for Chippewa River
Watershed and Hawk Creek Watershed.
1 Address Turbidity TMDL Implementation for Chippewa River Watershed and Hawk
Creek Watershed.
Goal 2:Have all feedlots in the county in compliance with MN Statutes 7020 standards by
2023.
1 Provide assistance to producers to reduce water quality concerns related to animal
agriculture.
1 Encourage the development and updating of manure management plans.
1 Provide education on proper setbacks from sensitive areas.
1 Encourage the proper credgiof manure nutrients.
Goal 3:Promote wise use of nutrients for optimum economic benefit to the producer while
minimizing impacts on the environment.
1 Provide education and information on proper application rates.
Goal 4:Manage new and existing Subsiate Sewage Treatment Systems (SSTS).
1 Maintain SSTS programs to protect surface and ground water quality.
Goal 5: Establish and implement a management program to ensure that existing SSTS are
operated and maintained properly to prevent the impairment agrdeation of surface and
ground waters.
1 Maintain SSTS programs to protect surface and ground water quality.
Goal 6:Reduce and minimize the effects afiserosion and sedimentation.
1 Market conservation programs and best management practices (BNMPrexiince
soil erosion and sedimentation in regard to water and wind erosion.
1 MultipurposeDrainage Management Planning.
1 Preserve and protect the most semsitireas of Chippewa County.
Goal 7: Stormwater Management
9 Assist and encourage noegulated communities to develop Storm Water
Management Plans.
1 Encourage communities to promote or provide incentives for homeowners to
implement best management prees at the lot size level.
Goal 8: Shoreland
1 Protect Shoreland areas in the County.
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Priority Concern 2: Groundwater Quality and Quantity Impairments and Concerns

Goal 1: Protect and improve groundwater based drinking water sources.
1 Implement Best Management Practices in Wellhead Protection Areas (WPA).
1 Ensure landowners and homeowners that gwply of water is safe for drinking.
1 Groundwater Quantity/l.D. Recharge Areas

Priority Concern 3: Public Awareness and Plan Administration

Goal 1: Maintain a Watershed Focus

1 Support watersheds in Chippewa County
Goal 2: Staff and Coordinate Stakehatd Cooperation

1 Stakeholder Cooperation

T I mpl ement the Countyés | and use control s
Goal 3: Raise Public Awareness on Key Water Planning Issues

1 Raise public awareness through education and cooperation with residents, business

and schools.

C. Description of Goals, Objectives, Action Steps, and Estimated Costs

To address the priority concerns identified in the scoping processShippewaCounty

Water Plan Task Forcesld meetings to develop the priority concern areas. The three

priority concernareasverefurther broken down into interrelatewals andbjectives that

address each of the priority concerns. Most importantly, each objective has a series of action
steps designed to help achieve implementation of the identified goal.

A summar y o5 WatehPéan Goals, Oljegtibes and Action Steps is provided
below. Collectively they form the Implementation Plan for the County. In addition, a
summary otheestimated costs is provided. These estimated expenses include all monies
spent by water plastakeholders, including the County, watershed districts, state agencies,
and landowners.

Local asts include funds spent and activities performe@ippewaCounty (including

items such as the Count y 6 €hippawdBuntgSIMEGD.ni st r at i
The Water Plan Task Force recognizes that not all of the identified Action Items will be
accomplished over t he dramerhewevenpthe intehtesstowWat er Pl
accomplish as many implementation activities as feasite.costs idatified arealsoonly

estimates, and actual direct and/or indirect costs may be more or less than indicated. Finally,
many of the Action Items will be dependent upon receiving grants.

Surface Water Quality and Quantity Initiatives

The first priority ®ncernarea focuses on addressing surface water quelddyquantity
issues.Goals andDbjectives were developed foumerous topics, including addregs
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Impaired Waters, feedlots, nutrient management, Subsurface Sewage Treatment Systems,
erosion, stormater management, and protecting shoreland. The following water plan action
stepshi ghl i ght Chi ppewa Countyods key i mpl ement ¢

1 Completing a Level 3 Feedlot Inventory and gy 20% of norcompliant feedlots
into compliance by 2018.

1 Providing technical and coshare assistance with Manure Management Plans.

1 Review implementing property transfer inspections for Subsurface Sewage Treatment
Systems (SSTS) and developing an Operation and Maintenance Planning Program for
SSTS users.

1 Extensive bank stabilization projects throughout the Chippewa River and Hawk
Creek Watersheds.

1 Completing a Drainage Water Management Plan on Buffalo Lake/JD 18 and cost
sharing drainage Best Management Practices (BMPs), such as installing alternative
tile intakes. In addition,eek funding to hire a drainage engineer who will complete a
public drainage system survey, inventory and evaluation on at least the Dry Weather
Creek Watershed and the Shakopee Creek Watef&red3year grant period).

1 Seekng Clean Water Legacy funds to complete a terrain analysis of Chippewa
County.

1 Work with ag suppliers and producers on following the drsity of MN application
rates.

1 Markeing conservation programs and best management practices (BMP's) that
reduce soikrosion and sedimentation in egd to water and wind erosion.

1 Apply for a grant with joint partners along the MN River Valley to preserve and
protect approximately 200 acres of Granite Rock Outcrops in Chippewa County and
their associated wetlands, piagprove water quality and aquatic habitat within the
Minnesota River Valley.

1 Seek funds to implement urban best management practice demonstratitor sites
stormwatethroughout thenunicipalitiesin Chippewa County. In additionffer
incentives to homowners for oot infiltration practices, including reduced lot
grading, rain gardens or rain barrels, which control runoff at its source.

1 Inventory/Assess status of requirg0' buffer in shoreland areas and offer existing
programs to help become compla
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The various action steps identified to address the first priority concern area of surface water
guality and quantity improvements in Chippewa County are estimated to have an overall 5

year cost of 8,756,050. This amount represents a vast amofistaff time and money from

alofChi ppewa Countyds water plan stakehol der s.
activities will only be accomplished if grant funding becomes available.

Groundwater Quality and Quantity Initiatives

Thesecond pority concernarea is aimed airotecting and improving groundwater. Three
objectives were developed to properly address Wellhead Protection Areas (WPASs), safe
drinking water, and groundwater recharge (groundwater quantibg.key implementation
stepsinclude the followinggroundwater initiatives

1 Participating with Wellhead Protection Plans in the development and implementation
stages, including inventorying abandoned wells in Wellhead Protection Areas
(WPAS).

T I'ncorporati ng t hand@aeurachaygé areasneap istod theilocad g r
land use decision making process.

1 Creating a gift certificate (not to exceed $50) for free well testing for new parents that
get their drinking water from private wells and offer free annual nitrate watergtestin
through the Minnesota Department of Agriculture water testing clinics.

1 Establishing suitable pharmaceutical collection spots.

1 Pursue funding through a CWF to establish a Water Conservation/Drought
Contingency Plan.

1 Purchase rain barrels and ofteem at a reduced rate to urban residents promoting
water conservation.

The various action steps identified to address#u®nd priority concerarea of
groundwater quality and quantigsues inrChippewaCounty are estimated to haae overall
5-yearcost of $&,70Q0 Most ofthis amounts estimated to come from local sources,
including direct and idirect (inkind) expensesThis amount does not include, however,
grant dollars awarded to address the issues and topics identified in the varioustepso

Public Awareness and Plan Alministration Initiatives

Thethird priority concerrarea is aimed at effectivetgising public awareness on key water
planning issues and properly administetngCant y6s Water Pl an. Thr e
wereincluded to maintain a watershed focus, staff and coordinate stakeholder cooperation,
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and to raise public awareness on key water planning issues mikimentation steps
include the following:

1 Support watershed planning, monitoring and implementatitwvitaes by providing
financial (inkind) and technical assistance by attending and participating in the Local
Work Group meetings, monthly meetings and annual meetings.

1 Annually review monitoring data with the watersheds and implementation
accomplishmets to continue coordinating future initiatives. Participate and be
informed via the watershed restoration and protection strategy (led me MPCA) and be
an active participant as the watershed transitions to Comprehensive Watershed
Management planning.

1 Paricipate in training a how to use LIDAR based data to target BMPs to the most
critical landscapes and improve the competitiveness of conservation grant proposal
applications.

1 Focus education and outreach efforts on two to three water planning issues a yea
Integrate those efforts with the watershed projects educational goals. Identify the
priority issues in spring each year.

1 Hold five Problem Material Collections. Items to be collected are tires, appliances,
electronics, fluorescent bulbs and othearcury items, cell phones and rechargeable
batteries.

The various action steps identified to addresgtitd priority concerrarea of effectively
administering the Water Plan @hippewaCounty are estimated to have an overalear

cost of §,040,950 This averages to approximately $203,190 annually over the next five
years.

D. Summary of Estimated Costs

Theestimated costs for the three priority concareas and their correspondiacfion steps

are summarized below in Table 1. The initiativessestimatd to cost approximately

$7,839,200ver the next five years. This averages to approximately $1,567,840 annually to
address all of Chippewa Countybés water resou

Chippewa County Water Plan Assessment of Priority Concerns Page6



Table 1:
Summary of ChippewaCount yés Water Pl an
5-Year Estimated Costg
Cost Estimates

Priority Concern Area:1Surface Water QualitQuantity $4,75%6,050
Priority Concern Area 2: Groundwater Quality/Quantity $66,700
Priority Concern Area 3: Public Awareness/Plan Administration $1,040,950

5-Year Totals: $5,863,700
Average Annual Costs$1,172740

*Note: Expenses may seengh buttheyactually represent the numerous stakeholders
involved and a collaboration of their corresponding actwiéied budgets.

E. Relationship to other Plans

The ChippewaCounty Water Plan Task Force includes a diverse group of people

representing a number of key water plan stakeholders. Assistance from the Task Force in the
planning process, along with informani requested from Local Governmental Units, helped

to ensure the Water Plan, and its corresponding Goals, Objectives and Action Steps, were
developed to be consistent with existing plans and official land use controls. As a result, the
updatedChippewaCounty Water Plan is believed to be consistent with the plans and official
controls of the other pertinent local, State and regional plans and controls. In conclusion,
there are no recommended amendments to other plans and official controls to achieve
consestency with this Water Plan.
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CHAPTER ONE:
Chi ppewaASseaasasment of Priori

Priority Concern 1. Surface Water Quality and Quantity Impairments and Concerns

Surface waters of Minnesota are managed under the doctrine of ripahigen fidnis means that
riverbank landowners have equal rights to reasonable use of waters that border their property.
The Minnesota Department of Natural Resources (DNR) Division of Waters has the authority to
issue permits for water use, and to limit witawals of surface water and groundwater in
accordance with the public interest.

A. Watershed Data

The Federal Clean Water Act requires states to adopt water quality standards. A water body

is considered Ai mpairedo odardsp ©he Acureqgeieks thef it f
state to conduct a Total Maximum Daily Load (TMDL) study to identify point anepmant

sources of each of these pollutants. MPCA and other agencies are working to reduce
impairments in these waters.

Chippewa River WaterslteProject

The Chippewa River Watershed Project began collecting surface water samples in 1998 and
results were submitted to the Minnesota Pollution control Agency (MPCA). Since then,
reaches in the watershed were listed on the 303(d) Impaired Weadefsrlnot meeting

water quality standards for Fecal coliform bacteria and turbidity.

The Implementation Plan to addrésxh the Chippewa River Fecabl@orm and Turbidity
TMDL was developed in the spring of 2011. The TMDL Advisory Committee and the
CRWP Local Work Group assisted with the development of the implementation plan.

Watershed Characteristics

The Chippewa River is one of 13 major tributaries of the Minnesota River. The Chippewa
River Watershed drains a 2,080 square mile, 1,331,200 adne Das counties in this basin
include portions of Otter Tail, Grant, Douglas, Stevens, Pope, Swift, Kandiyohi, Chippewa
and a very small portion of Stearns. The source of the Chippewa River is in southern Otter
Tail County near the Fish Lake area, fromenit flows 130 miles south to its mouth in the

Mi nnesota River at Montevideo, Chi ppewa Coun
feet per mile. The annual mean flow at the mouth is 200 cubic feet per second, although it
has been as high as 14,4@bic feet per second at record flood stage in 1997 (USGS 2010).
The main tributaries are: the Little Chippewa River, East Branch Chippewa, and Shakopee
Creek. Together, these tributaries contribute nearly half the flow of the main stem. The total
distanceof the stream network is 2,091 miles of which 1,567 miles are intermittent streams
and 525 miles are perennial streams.
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Chippewa River SubBasins

The Chippewa River Watershed is largely rural. A population base of roughly 41,000

residents make up themegraphics of the watershed. Approximately 20,000 of the residents
reside in the 25 cities, towns, and hamlets scattered across the watershed with the remainder
residents in rural homesteads. According to
the P@ulation for incorporated places in Minnesota, April 1, 2000 to July 1, 2005, the

population trend for the counties in the watershed is on the decline.

The major landise of the watershed is agricultural at 73.5 percent or approximately 980,000
acres. Mgr crops include corn, soybeans, small grains and sugar beets. Grasslands,
including pastures and acres enrolled in conservation programs are roughly another 11
percent of the landse.

A wide variety of recreational activities take place in the waggtshishing, canoeing,
snowmobiling, bird watching, nature walks, camping and arosstry skiing, along with

duck, goosgedeer and pheasant hunting are all very popular activities throughout the
watershed. The Ordway Prairie, Inspiration Peak, TerratidPlind, Glacial Lakes Regional
Trail, a state canoe and boat route and three State Parks all combine to make the Chippewa
River Watershed landscape a unique and diverse area.

Impairments ~

The Chippewa River Watershed has been monitored by the ChippearaVatershed

Project since 1998. Previous to that, the Minnesota Pollution Control Agency and the MN
Department of Natural Resources had limited monitoring sites established and collected
water samples for analysis. All water samples were collectecimgd staff and analyzed at
state certified laboratories. The data was submitted to the MPCA and used for determination
of impairment.

1 Fecal coliform Impairment
The 1994 and 2006 Minnesota TMDL Clean Water Act Section 303(d) lists identified
one and eilgt impaired reaches respectively for the Chippewa River Watershed.
These reaches were listed as impaired for failure to meet their swimming designated
beneficial uses due to excesshaxalcoliform concentrations. These reaches are
identified inthe following table

9 Turbidity Impairment
The 2006 and 2010 Minnesota TMDL Clean Water Act Section 303(d) lists identified
seven and two impaired reaches respectively for the Chippewa River Watershed.
These reaches were listed as impaired for failure to meairthidity standard
required to support aquatic life and recreation. These reachedso identified in
the following table and map
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Table: CRWP Fecal Coliform and Turbidity Impaired Reachesin Chippewa County

Reach Reach Descript . . Affected TMDL TMDL
. e Yr listed River ID# . Pollutant or stresqon arget Target
name ['from' - 'to'] designated us .
start | completio
Chippewa |Watson Sag to 07020005+ . . -
River Minnesota R 2002 501 Aquatic Life Turbidity 2004 2012
Chippewa|Watson Sag to |, | 070200051  Aquatic Fecal Coliform | 2004 | 2012
River Minnesota R 501 Recreatioin
. Aquatic
C!’nppewa Dry Weather C 2012 070200051 Aquatic Life [ Macroinvertebral 2009 2013
River Watson Sag 502 .
Bioassessmen
Chippewa |Dry Weather C 07020005+ . . Fishes
2012 A L 2 201
River Watson Sag ° 502 quatc Life Bioassessmenty 009 013
. Aquatic
C!’nppewa Shakopee Cr g 2012 070200051 Aquatic Life [ Macroinvertebral 2009 2013
River Cottonwood Cr 507 .
Bioassessmen
Chippewa |Shakopee Cr tq 07020005+ . . -
River Cotionwood Cr 2012 507 Aquatic Life Turbidity 2009 2012
) Aquatic
C!’nppewa Cottonwood Cr 2012 070200051 Aquatic Life [ Macroinvertebral 2009 2013
River Dry Weather C 508 A
Bioassessmen
Chippewa|Cottonwood Cr 07020005+ L -
2 A tic L T 2 2012
River Dry Weather C 006 508 quatic Life urbidity 008 (e}
Chippewa|Cottonwood Cr 07020005+ Aquatic .
2 F | | 2 2012
River Dry Weather C 006 508 Recreatioin ecal Coliform 008 0
Dry ;
Weather |€3dwatersto | ,qqg | 070200054 Aquatic. Fecal Coliform | 2006 | 2012
Chippewa R 509 Recreatioin
Creek
Shakopee |Swan Lk to 07020005+ Aquatic S .
2012 Esch h lii 2009 2012
Creek Shakopee Lk 557 Recreatioin scherichia cofl
Shakopee |Shakopee Lk tg 07020005+ L Fishes
Creek Chippewa R 2006 559 Aquatc Life Bioassessmentdy 2009 2013
Shakopee |Shakopee Lk tg 07020005+ Aquatic .
Creek Chippewa R 2006 559 Recreatioin Fecal Coliform | - 2009 2013
Shakopee |Shakopee Lk tg 07020005+ . . -
Creek Chippewa R 2006 559 Aquatic Life Turbidity 2008 2012
~ Lists conpiled from EPAWebsite.
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Map: CRWP Fecal Coliform and Turbidity Impaired Reaches in Chippewa County
VAN

Grant

Stevens 5/

( )
% Legend: Chippewa Watershed
N S
=== Chippewa River TMDL's
+ [ | chippewa watershed counties
§ Montevideo — River Network

D Chippewa Sub-Watersheds

0 3.5 7 14 Miles

L 1 1 L | 1 1 1 |

Basin State Hwys
(_\ \ J-

Fecal @®liform Source Assessment
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The assessment oé€&alcoliform sources within a watershed and establishing the €ause

effect relationshifgpetween the sources, the transport mechanisms, and the subsequent stream
loading is complex and difficult tquantify. The survival rate oétal coliform in terrestrial

and aquatic environments is poorly understood and further exacerbates efforts to track
sources.

Data at several Chippewa sulatershed sites shows a strong positive correlation between
precipitation, andrecal coliform bacteria concentrations. When storms occur, weditiven
sources, e.g. feedlot runoff, overgrazed pasture runoff, mamplied fields, and urban
stormwater overshadow continuous sources. In drought efidawconditions, continuous
sources, e.g. cattle in streams, failing individual sewage treatment systems, unsewered
communities, and wastewater treatment facilities idate. Besides precipitation and flow,
factors such as temperature, livestock managemeatiges, wildlife activities, &cal deposit
age, and channel and bank storage also affect bacterial concentrations in runoff (Baxter
Potter and Gilliland, 1988).

Despite the complexity of the relationship between sources astcem concentrations of
Fecal coliform, the following can be considered major source categories: wastewater
treatment facilities, unsewered communities, urban and rural stormwater, livizstititkes
with NPDES permits, NonCAFO livestock facilities and manure, subsurface sewage
treatment systems, and background loads.

Turbidity Source Assesent ~

Identifying the sources of turbidity in a stream system is difficult because of the complex
nature of stream systems and their interaction with the watershed. However, a general sense
of the timing, magnitude and sources of TSS can be developed using available data to
provide a weight of evidence for the sources.

When assessing sources of tdityi and ultimately TSS in streams, the first step is to

determine the relative proportions of external and internal sources. External sources include
those sources outside of the stream channel and include point sources, field and gully
erosion, livestoclgrazing, runoff from construction sites, lakeshore development, and
urban/impervious surface runoff. Internal sources of sediment include sediment resuspension,
bank erosion and 15 failure, anddhannel algal production. A potential source assessment

was developed for each of the major subwatersheds in the Chippewa River watershed and
included as part of the Turbidity TMDL Report.

Fecal coliform Bacteria Measurable Water Quality Goals

The TMDL report was based on Minn. R. ch. 7050.0222 subp. 4,dfetal coliform water
guality standard for Class 2B and 2C waters that states Fecal coliforms shall not exceed 200
organisms per 100 milliliters as a geometric mean of not less than five samples in any
calendar month, nor shall more than ten percent saaiples taken during any calendar

month individually exceed 2,000 organisms per 100 milliliters. The standard applies only
between April 1 and October 31.
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The MPCA has replaced the Fecal coliform standard with an E. coli (Escherichia coli)
standard basl on a geometric mean EPA criterion of 126 E. coli colony forming units (cfu)
per 100ml. E. coli has been determined by EPA to be the preferred indicator of the potential
presence of waterborne pathogens. Eheolistandard is in Minnesota rule, andrihes a
considerable amount &. colidata available. For future assessment purposesFoiyli
measurements will be used. This change has been made because of the variability in the E.
coli/Fecal coliform statistical relationship and to emphasizedivaent and future

monitoring for aquatic recreations use support should be based on the newly &laoled
standard. Therefore, to adapt the Fecal coliform TMDL allocations based on tlie celv
standard requires a multiplication factor of 0.63.

Data over the full 1§ear period are aggregated by individual month, as mentioned above
(e.g., all April values for all 10 years, all May values, etc.). A minimum of five values for
each month is ideal, but is not always necessary to make a determitidtiergeometric

mean of the aggregated monthly values for one or more months exceeds 126 organisms per
100 ml, that reach is placed on the 305(b) not supporting list and on the 303(d) impaired list.
Also, a waterbody is considered impaired if more thaupdrcent of individual values over

the 10year period (independent of month) exceed 1260 organisms per 100 ml This
assessment methodology more closely approximates thedplegpermonth requirement

of the standard while recognizing typical samplirggfiencies, which rarely provide five
samples in a single month and usually only one.

Turbidity Measurable Water Quality Goals ~

The applicable water body classifications and water quality standards are specified in
Minnesota Rules Chapter 7050. MinnesBles Chapter 7050.0470 lists water body
classifications and Chapter 7050.0222 lists applicable water quality standards for all waters
with a given use classification. However, none of the reaches in this TMDL are specifically
classified 16 and therefofall under Minnesota Rules Chapter 7050.0430 which says that all
water bodies have a 2B classification unless they are otherwise specifically classified.

Turbidity assessment protocol includes pooling of data overgei@nperiod and requires a
minimum of 20 independent observations. The surface water standard for each of the nine
impaired reaches covered in this report is 25 nephelometric turbidity units (NTUs). For
assessment purposes, a stream is listed as impaired if at least three observatido¥saind

the observations exceed 25 NTUs. Transparency and total suspended solids samples may also
be used as a surrogate for the turbidity standard. Transparency measurements below 20 cm
are considered violations of the turbidity standard. The total sdegesolid turbidity

surrogate value for the Chippewa River Watershed Project is 54 mg/L. If there are two or

more parameters observed in a single day, the hierarchy of consideration is turbidity, then
transparency, then total suspended solids.
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Diagram of Chippewa River Watershed intensive watershed monitoring design

The outlet of the major watershed (HBE
is sampled for biology, water chemistry,
and fish contaminants to allow for the Upper West Branch Chippewa Rver Wtershd
assessment of aquatic life, aquatic S
recreation and aquatic camaption use ;
support. Each intermediate watershed o g
(HUC-11) outlet is sampled for biology anc
water chemistry for the assessment of
aguatic life and aquatic recreation use Minor Welartce
support. Lastly, most minor watersheds
(HUC-14) (typically 1620 square miles)
are samled for biology to assess for R
aqguatic life usesupport. Chemistry %#“TJL’& E
monitoring is performed by MPCA staff E_f % T =
r

SRR \/(r \2\ /\j/' Intermediate Watersheds
and by local partners funded by Surface 25 I

T &
s/
%
\ ;’f“‘lﬁ‘%\j} &}g
P

Water Assessment Grants (SWAGSs) whilg |7 ) 57

biological monitoring is performed by %@Qﬁ oo e

MPCA staff. ‘[) :1«}”;“:1, (8-Digit HUC)
€ =

The second step ofealintensive watershed QFF&&KE‘Q

monitoring effort consists of followp D HUC)

monitoring at all intermediate watersheds
determined to have impaired waters. This folegrmonitoring is designed to collect the
information needed to initiate the stressor identificationgsedn order to identify the

source(s) and cause(s) of impairment required for TMDL development and implementation.

Additional assessments currently being conducted by the Chippewa River Watershed
Project include the following:

1 Major Watershed Restorati and Protection Strategithe CRWP is completing
a Stressor Identification report for the 22 biological impairments. Priority Zone
Management areas will be established utilizing the results of the Stressor ID, the
15 years of monitoring data, land waa, and stakeholder input.

1 Chippewa 10% Projeétthe CRWP, in partnership with the Land Stewardship
Project, in conducting intensive coe-one landowners contacts. The purpose is
to provide tools for landowners to diversify key parts of the watensftaca goal
of increasing perennial landuse by 10%. One priority area is in the Shakopee
subbasin, part of which is located in northeastern Chippewa County. A network
of landowners is being established who are conducting nitrogen stalk testing to
improvenitrogen management.

1 Civic Engagemerit a major component of the above 2 projects is connecting
watershed residents and partners through workshopsireoee meetings, and
presentations.
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1 Chippewa River Watershed Pollutant Load Monitoiinge CRWP contiues to
coll ect water quality/quantity data as
monitoring network.

Known issues:

1~25% of t he Chi ppewa River 6s Ni trogen p o
downstream of Shakopee Lake.

1~90% of theLower Ch i p p d8&pwlkition comes from the region adjacent to the
Chippewa R. downstream of Benson.

1 Shakopee Lake is a serious source of TSS, this 260 aerpia#tuced 5% of all Chippewa

River TSS from 2008010. If the Shakopee Lake (Buffalo Lake) problem coeldddved it

would be the single most significant water quality improvement project for the Chippewa
River in 20 years.

1 The impacts of drainage are increasingly seen on stream and ditch banks, more water
storage and infiltration would be beneficial akhanywhere.

1 E-coli exceeds the standard almost everywhere, we need to intercept feces from septics and
livestock before they hit the river.
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Chippewa River Watershed Monitoring Summary 20092010

The following datgpages 1427)is from theChippewa River A W
Watershed Monibring Summary 200201Q- Learning from the it

Riverthat was put out by Paul Wymar, Chippewa River Watershed
Project. More information can be found on their web site at
www.chippewariver.com

OverviewThe 20092010 seasons saw the most
intensive period of water quality monitoring ever
conducted by the Chippewa River Watershed Proj
The increased activity has pushed the knowledge
Chippewa River water quality to new levels and wi
be ircredibly useful as the watershed moves forwa
with plans to identify what and where are the
stressors to water quality and aquatic life.

During 2009 and 2010 CRWP maintained 29

intensive chemical monitoring sites, 12 of which he
automated flow trackingquipment monitoring river
stage levels every 15 minutes. The 250 transpare

transect sites received special attention over these Chippewa Watershed Land Use

two years. Rather than monitoring them three time

year CRWP bumped the number of visits per year | Land Use Acres | % of Tc())tal
to ten and adeH Dissolved Oxygen, pH, EQOJ:‘I;/CLCJ:IQIPe 980,021 | 73.50%
Conductivity and Temperature to the transect fleld Grassland (includes| 148,575 T114%
measurements. CRWP staff added a randomized Pasture
stream bank survey to its list of activities surveyin¢ g oo 74798 538%
71 sections of river for stream bank erosion levels. \yater 71,668 5 37%
The Minnesota Pollution Comol Agency also did Wetlands 37,042 2 78%
significant monitoring in the watershed. They Urban or 23,565 1.77%
surveyed 74 sites for fish and aquatic insects. Residential

Gravel pits or 724 0.05%
Flow Weighted Mean exposed_
A Flow Weighted Mean is a statistical way of Unclassified 47 0.00%
expressing a monitoring seasons overall pollution TOTAL 1,333,440] 100.00%
concentration. It iexpressed in milligrams per liter
(mg/L). It statistically represents the concentratior How much land does each tributary
pollutants in the water that one would measure if o watershed have?
was able to catch all the water that flows out of the 15% 18%

river in a tank, mix it up and then take a sample frc & Upper Chippewa

this tank.

A flow weighted mean is a useful way to compare
pollution from one year to another because it 16%
removes some of the variation caused by weather
differences from year to yeaAll concentration

values represented in this report are flow weightec 26%
means.

5% B Middle Chippewa
O East Branch
20% | O Shakopee Creek

B Dry Weather Cr.

@ Lower Chippewa
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Precipitation &

Flow

Precipitation:

2009 and 2010 were very differe
years in regard to rainfall. 2009
experienced significantly less rainfall th
2010. As can be seen in the adjacent
chart, rain totals rangeslidely across the
watershed in both years.

Rain events before crop canopy
closure in late June tend to result in
increased field erosion and significantly
higher amounts of water entering the rir
system. 2009 experienced fewer of the
kinds of everd than 2010.

Flow:

In hydrological terms 2009 and
2010 were very different years. 2009
experienced significantly less rainfall.
Both years saw a very high spring flooc
melt. This accounted for 2009 showing
high annual yield for water even thougf
had less rain. The addition of the extra
rainfall in 2010 caused the release of
about 150,000 extra acre feet of water .
pushed 2010 up to the second wettest "
of the last 12.

In the hydrographs one can
observe how the Chippewa responded
differentyt o each year

In 2009 the river did not show
much of a response to the small nor the
large rain storms. This was probably a
result of the soils being sufficiently low
enough in moisture that they soaked ug
what moisture came down as raiAdd to
this that the big rains came later in July
over thirsty established vegetation, it
becomes clear why little of this rain ma
its way to the river.

In 2010, the many early season
rains kept the soil moisture high, as a
result, every time it ragd we saw the
river come up. This continued into the
fall, even as crops matured. This is ea:
seen in the hydrographs to the right.

2009-2010 Annual Rainfall (inches)

Montevideg Benson| Glenwood| Brandon| Morris | Willmar
2009 23.17 18.38 21.79 14.85 21.95 17.9
2010 28.74 21.92 27.63 24.34 30.04 24.61
ChippewaAnnual Water Volume (acre feet/year)
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Transect Surveys: Transparency [ Rkl e &

Transparency is a measurement of the clarity of st
In 2009 and 2010 CRWP increased its number of site visits water: how much sediment, algae, and other matg

from three a year to ten a year. In addition to monitoring are suspended in the water. It is measured w

Oxygen, pH, Conductivitand Temperature to the transect colored disk at the bottorfor measuring the depth
field measurements. This major increase in intensity was which the disk is visible.

brought about through the support of the MPCA.

CRWP transparency data has been very useful in pinpointing where suspended solids and turbidity problems dregjia, restd
an issue. This information can be used to convince landowners and resource managers to take action in those areasewt
the problem. The information from the transects has shown that water quality problems are not everywheree mhayeparts
of the Chippewa Watershed that have very good water quality when it comes to transparency. These areas should be pi

The data presented below is an assembdagiee last five years of monitoring. Generally, transparency is hightst
upstream reaches of a tributary. Sometimes the water maintains its high level of transparency for the full lengthaoy.a ltnibt
S O me cases t he water ne t ranenarencyv dr nne

Once the transparency had dropped it is rare 2006-2010 Transparency Transect Survey

it to recover. Asvaterflows downstream it ha

more opportunitieto pick up pollutants, thus
lower streanstretches tend to have more
polluted waterand lower transparency.

Legend

Transparency Site

. . . 06_11
Low Transparency during high flows is o

. - @ 1-20cm
expected. The continuation of low © 21-40cm
transparency durinipw flow periods is @® 41-50cm
concerning. The constant low transpar ® 60-100cm
ency levels suggest that sediment and ® oy

nutrient levels in the Chippewa are a serious
issue throughout the watershed. Low trans
parency during low flows has serious
negative consequences fouatjc life and
aesthetic enjoyment of the river.

|:| Sub-Basin Boundary
—— River, Stream, or Ditch
Roads

\ | Lakes

Sites where the transparency level drops to
20 cm or below more than 10% of the time
can be listed as impaired by the US EPA
(given at least 20 sampling events). In 2009
and 2010, 17.4% of the measonents
exceeded the standard.

Basins that experienced problematic
Transparency in 2002010 were the Lower
Manstem, the Middle Mainstem, The Upper
Chippewa from Peterson Lake down,
Downstream of Shakopee Lake on Shakope
Creek, the Little Chippewadfore it enters
Outlet Creek and the lower portions of the E:i
Branch.

Areas that experienced fair to good
transparency included the Northern Easi
Branch, the Upper Chippewa, JD19 (Sw
County), Cottonwood Creek, and JD9 in
Swift County. Dry Weather Creek also st
an improvement in transparency over
previous years.
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Transect Surveys: Dissolved Oxyge! Rkl A

Dissolved oxygen is one of the best indicators of the h
of a water ecosystem. Dissolved oxygen can range frg

L . X 18 parts per million (ppm), but most oedl water system
three a year to ten a year. To these monitoring visits Dissol| require 56 parts per million to support a diverse populat

Oxygen (DO) field measurements were added. Oxygen enters the water by direct absorption from

CRWP DO data has been very useful in identifying areas wif atmosphere or by plant photosynthesis. The oxygen is
DO is or is not an issue. This information combined with D by plants and animals for respiration and by the ae
measurements taken at the automated sites can be used to| P&téria which consume oxygen during the proces

identify the stressors causing difficulties for aquatic species] decomposition. When organic matter such as animal y
or improperly treated wastewater enters a body of W

The information from the transects has shown that water qud algae growth increases and the dissolved oxygen |
problems are not everywhere. There are many parts of the | decrease as the plant material diesasfd is decomposq
Chippewa Watershed that have very good water quality whq through the action of the aerobic bacteria. A decr
comes to DO. These areas should be protected. in the dissolved oxygen levels is usually an indica
of an influx of some type of organic pollut
<Science Junction, NC State University> aI

In 2009 and 2010 CRWP increased its number of site visits

The data presented below isassemblage of the last two ye
of monitoring. The map presents a color code for each site
representing the percentage of samples that were below the MN State Standard of 5 mg/L.

Some low DO is natural and expected. In the southwest part of thshezid ines Creekgses through a number

of wetlands and low lying areas. Slow moving and stagnant water tend to lose their DO. Headwater regions of
streams tend to have lower DO due to their low and

often shorived flows. In some cases chasgo ~ Percent of DO Samples below 5 mg/L, 2062010
the watershed have caused the water levels to r
low or even dry up in later parts of the year. The
developments have created the conditions for lo
DO. Persistent low DO levels have negative

Legend

Transect Site
% of samples <5mg/L

® o%
consequences for aquatic life and aesthetic ® o10%
enjoyment of the river. O 1031%
On the positive side, locations where the DO wa 8 :;:::
never observed below the 5mg/L represented 5: @ A
of the sites. These sites represent the vast [__] sub-Basin Boundary

River, Stream, or Ditch
Roads

Lakes

majority of mainstem sites and the lower ends o
the major tributaries.

More concening were the 35% of the sites where
DO was observed to be below 5mg/L over 10%
the time. These low DO cases tended to cluste
together suggesting a regional issue. The uppe
reaches of Cottonwood Creek, Lines creek, Pop
CD15, and the Little Chjgewa River deserve
further attention to address their low DO levels.

Percent of samples below 5 mg/L, m 2009
Automated Sites, 2002010 = 2010
10%
8%
6%
4% -
2% - I
0% - " r . .
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Total Suspended Solids

Total Suspended Solids (TSS)
concentrations continued a declining trel
in 2009 and 2010. In 2010 all of the site
actually came in under the 54 ppm targe
set for the watershdaly the Minnesota
Pollution Control Agency. 2009 would
have been the same but for the notable
exceptions of the Lower Mainstem, Dry
Weather Creek and Shakopee Creek.

The big spring melts of both years had
relatively low TSS levels. This brought t
annual average down even though later
season concentrations rose. As the spri
melt ended, the algal component of TSS
increased. This process is driven by wa
temperature and nutrient levels. As rive
levels drop the water saturated banks be
to fail and slump into the river this also
contributes to later season increases in
TSS.

The main contributor to the TSS levels
observed at Hwy 40 was the Lower
Mainstem. Evidence from Transparenc)
Transects and monitoring sites previous|
located on Cottonwad Creek and Judicia
Ditch 9/County Ditch 3 indicate that mort
than 95% of the TSS from the Lower
Mainstem come from the region adjacen
the Chippewa River.

Overall, in 2010 the Chippewa River
delivered 143 tons of suspended sedime
day to the Mimesota River. That would t
like seven 2@on dump trucks dumping
soil into the river every single day.

19992010 Flow Weighted Means,
Total Suspended Solids
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Lower Mainstem == Middle Main
East Branch == Upper Main
=@—Shakopee Creel Dry Weather Creel
TSS Source Distribution (where did it come from)
Dry Weather
Shakopee Creek, 4.4%

Creek, 16.5%

\ Lower
Mainstem,
26.4%

Upper Main,
9.4%

Middle Main,
20.6%

East Branch,
18.3%

What are Total Suspended Solids® T a k e n

Summary>

The transport of sediment is a natural function of rivers. Modification of the landscape has acq

From nState of The Mi nn

the rate of soil into waterways. Increased runoff has resulted in stream bank erosion. Elevated sedinj
(suspended soil particles) has many impdttaakes rivers look muddy, affecting aesthetics and swimm
Sediment carries nutrients, pesticides, and other chemicals into the river that may impact fish and wil|
species. Sedimentation can restrict the areas where fish spawn, limit biotibggesity, and keep river watg
cloudy, reducing the potential for growth of beneficial plant species.
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Total Phosplorous

1999-2010 Flow Weighted Means, Total Phosphorous
Total phosphorous (TP)

concentrations ranged widely acro
the watershed in 2068010. No
basin was below the 0.1 mg/L
desired goal set by the
Environnental Protection Agency
for prevention of algal growth.

0.5
0.45

o
~

0.35

f=]
w

0.25

o
(]

Dry Weather Creek, Shakopee
Creek and the Lower Mainstem
presented the highest concentratic
of Phosphorous.

0.15

Flow Eighted Mean (ppm)

o
—

0.05

Even though the Dry Weather Cre
produced the highest concentratio
the Lower Chipewa has been the
largest overall contributor of actua

1959 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

East Branch

Dry Weather Creek

Lower Mainstem  —=—Middle Main

-#-Upper Main -o-Shakopee Creek

phosphorous. In the last ten years
the Lower Chippewa contributed

36% of the TP observed in the rive
Considering that it only represents
16% of the Chip
land area this is highly gnificant.

In 2010 at the outlet (Lower

TP Source Distribution (where did it come from)

Dry Weather
Creek, 7.3%

Lower
Mainstem,

/ 35.9%

Shakopee
Creek, 17.0%

Mainstem) the 0.28ppm translated
191.4 tons of phosphorous. 191 t
would have fertilized 10,914 acres
of corn at 35 pounds/acre. It led t
191,400,000 pounds of algae in ot
lakes and rivers.

Upper Main,_/

10.5%

East Branch,

Middle Main,
19.8%

16.7%

What is Phosphorus? <Taken From nState of The Minne

Phosphorus is an important nutrient for plant growth. Total Phosphorous is the measure off
total concentration of phosphorous present in a water samplessExoesphorus in the river is a conce
because it can stimulate the growth of algae. Excessive algae growth, death, and decay can seve
deplete oxygen supply in the river, endangering fish and other forms of aquatic life. Low dissolveg
oxygen ratesra of particular concern during low flow times or in slow moving areas such as reserv
and the lower reaches of the river.

Pointsource Phosphorous comes mainly from municipal and industrial discharges to surfad
waters. Norpointsource phosphorow®mes from runoff from urban areas, construction sites,
agricultural lands, manure transported in from feedlots and agricultural lands, and human waste fr
noncompliant septic systems.
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Orthophosphorous

Ortho-Phosphorous (OP)
concentrations were up f@009 and
2010. Samples taken in March and
April during both years exhibited
extremely high concentrations. The:
high levels eventually dropped but
proved that much phosphorous was
moving off the land and through the
river before the crops were planted

Concentrations of OrthBhosphorous
in Shakopee Creek and Dry Weathetr
Creek tend to be the highest.

High OP values lead directly to
problems with transparency and TSS
later in the summer. As the
phosphorous is taken up by algae
during the warmeparts of the season
the water quality is driven down.

The high OP levels observed are not

natural. The higher levels of OP in tt

row cropped regions can be attribute

to several factors:

- Phosphorous fertilizers marketed
today are>85% water soluble

- The TP levels in row cropped soils
are high and since the ratio of Ol
to TP is partially dependent on th
level of TP more OP is available
for water transport.

1999-2010 Flow Weighted Means, Ortho Phosphorous
0.25

Creek, 12.2% 14.0%

Shakopee
Creek, 18.1%

Upper Main,_/

6.9% East Branch,

27.1%

E 02
Z
c
g 0.15
P
8]
[}
£ 01
o
w
E: 0.05
w
0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Lower Mainstem =&Middle Main East Branch
-#=-Upper Main -o-Shakopee Creek Dry Weather Creek
OP Source Distribution (where did it come from)
Lower
Dry Weather Mainstem,

Middle Main,

21.6%

- In the spring, the wellirained, bare soils of row cropped fields provide the idealitions for OP to be

moved into the river.

Most of the Chippewads row cropped water shed
via biological processes.

What is Orthophosphorous? Taken From AState of T ttiee SMnnrany>e s
AnOrtho phosphorus is soluble reactive phosg

particular concern with Orthophosphorous is that it is readily available to algae and under certain
conditions can stimulate excess algaawth leading to subsequent depletion of dissolved oxygen.

Primary sources of Orthophosphorous are fertilizers, wastewater treatment plants, feedlot runoff,
t &licHgann a

failing septic

systems. o0 According

State University all Phosphorous fertilizers marketed today are greaté@S¥awater soluble
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1999-2010 Flow Weighted Means, Nitrogen

Nitrate Nitrite Nitrogen

20092010 nitrogen concentrations were
lower than their ten year averages.

The Upper Mainstem and the Middle
Mainstemboth maintained relatively low
concentrations. These low concentrations
managed to keep the level at Hwy 40 (Lov
Mainstem monitoring site) at a relatively
low level even against the mountain of
nitrogen coming out of Shakopee Creek.

[y [
o [

oo

Flow Eighted Mean (ppm)

& I

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

East Branch

Dry Weather Creek

Lower Mainstem —4+Middle Main

The main cotributor of nitrogen over the la
ten years has been Shakopee Creek. It has
contributed 41% of the nitrogen observed at the Chippewa outlet site. Monitoring on this tributary sh
65% of Shakopee Creekds ni t rrodgvenstreacnminbSbakopdelaken t

Shakopee Creek and Dry Weather Creek Nitrogen levels were lower than recent years. Even so the
concentrations towered over the rest of the watershed. One possible reason for the lower levels wa
falls of 2008 and 2009. Possibly, the wet conditions prevented fall tillage and fertilizer applications .
washed out some of the Nitrogen before the start of the next monitoring season.

At the outlet (Lower Mainstem) in 2010
the 2.11 parts per mitih multiplied by
the 502,500 acre feet of water translate

-=-Upper Main -e-Shakopee Creek

NO2-3 Source Distribution (where did it come from)

to 1,444 tons of Nitrogen. 1,444 t0NS | . weather Mal'%v:fermj

would have fertilized 18,685 acres of | creek 14.7% 17.0%

corn at 120 pounds/acre. At 30 cents &

pound the equivalent in anhydrous Middle Main
Ammonia (82% N) represents ‘ e Main
$1,056,7450ing down the river.

$433,265 of this came from Shakopee
Creek.

y East Branch,

Shakopee 18.4%

Creek, 40.9%

~~_Upper Main,
2.5%

What are Nitrates? <Taken From AState of The Minnesot a

Nitrogen exists in the environment in many forms. In recent decades, there has been a substa
increase in nitrogen fertilizer use. Elevated nittdtien the Chippewa River can pollute aquifers it recharg
Therefore nitrogen can affect drinking water. At high enough concentrations,-hitcate cause infants wh
drink the water to become sickdadie (methemoglbinemia). Downstream, nitddtérom the Chippewa
River contributes to hypoxia (low levels of dissolved oxygen) in the Gulf of Mexico by stimulating the
growth of algae which, through death and decay, consume large amounts of dissoisadamd/thereby
threaten aquatic life.
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2009 and 2010 £ oli levels were high during the warmer
months. that residents of the Chippewa Watershed use t
river for swimming. In the months of June through Augu
the majority of the samples tested aboveli?@ MPN per
100 ml standard. Overall 51.1% of all tests came in abo
the 120 standard.

E-coli pollution is widespread across the basin. The little
Chippewa River had the highest geomean and the most
exceedances of the standard. Shakopee Creekeakiprer
Chippewa were only slightly better. All of the lake outlets
monitored were better than the river sites. The three lak
monitored seem to be able to settle out toelethat are fed
to them through their inlets.

While some of the higher incidés of Ecoli were after rain
events indicating a field runoff event, many were also du
lower flows suggesting that failed human septic systems
a major source as well.

Considering the evidenssvimming is still not
recommended from June through Aigustin the Chippewe
River. If you do decide to swim, keep your head above t
water, do not get river water into your mouth and showet
after swimming.

Little Chippewa Rivel

Shakopee Lake Inle

Sh

Lake Gilchrist Outlet

Chippewa Tributary f€oli,
20092010 Geomean (mpn/100ml)

Upper Chippewa
Middle Mainstem
East Branch
Shakopee Creel
Lower Mainstem
Dry Weather Crek
Lake Emily Outlet

OutletCreek

akopee Lake Outle

Lake Gilchrist Inlet

I
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Percent of Samples Exceeding the 120
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coli may end up in drinking water.

What is E-coli?: E. coli, short for Escherichia coli, is a type of bacteria commonlydon the intestines of
animals and humans. There are hundreds of strains of the bacterium, some are dangerous to people,
a powerful toxin that can cause severe illness to humans and livestock. According to the U.S. Enviror
Protection Ageay, the presence of E. coli in water is a strong indication of recent sewage or animal wg
contamination. During precipitation, E. coli may be washed into creeks, rivers, streams, lakes, or grod
When these are used as sources of drinking Watand the water is not treated or inadequately tre@tesl
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Turbidity Percent of Samples exceeding 25 NTU

90%

Much of the Chippewa River is impaired for Turbidity. T|sox - e
chart at right supports tidP CA 6 st lmen dEP A 0 s|70% | TR o

to list much of the River as not supporting the Turbidity ggf = Rl

Standard. 0% L - AN

Sites where the turbidity level exceeds the standard (25|, | iEN

more than 10% of the time can be listed as impaired by {104 - : 1 1 "’leﬁlﬂ BTN theve -

US EPA. I n 2009 and 201O0f0%" - ’
. . . (=] (@] (] o o O (] (] ]

monitoring sites xceeded the standard. 2 g % g % 2 % 28 g % 28z % 282 8¢

In 2009 and 2010 overall 32% of the samples taken exc BB A EE R EE R EEEE R

the standard for turbidity. Looking at both years seffangy iyl yy

separately, 2009 and 2010 saw about the same levelof | 2 ¢ 2 2§ § § § 22557 5355 25 ¢

turbidity exceedances overall. g2 g g 22z oz i 3 53 § % T RE

, ST - I
The two sites that exceeded 8tandard the most were 5% 223

Shakopee Creek and Shakopee Lake Outlet. Turbidity o

high during both high and low flows. As we have identified in previous years there are major issues with the
its failing dam. Also the clay soils of this region letm@mselves to higher turbidity levels. Interestingly, one o
sites that exceeded the standard the least was the inlet to ShakopeénlifieeChippewa we have observed a tr
toward higher turbidity during June, July and August (see chart beldhis may be due to high levels of nutrie
and warm water temperatures creating the ideal conditions for algal growth in the stream channel and conne
High turbidity for long

periods of time including] Lower Chippewa Flow and Turbidity, 2009-2010
during low flow periods 8000 200

7000

is alarming. Tk constan 6000
high turbidity levels sug SEoo

4000

Flow {cfs)

=

o

(=]
Turbidity (NTU)

gest that aquatic habitat \

q ) | 3000 \ T \ +++++++
and recreationa 200 FN KT T
enjoyment on the o Tm~——_F v T HTESAAA o~ =
Chippewa is seriously 2 8 8 8 38383 8 8 8 8 2 22 2 3 3 2 2 2 3
degraded. s 2 235322 &8 2 & & 3822 :55:53=225225838

Flow +  Turbidity

What is Turbidity? Turbidity refers to how clear the water is. The greater the amount of total suspends
(TSS) in the water, the murkier it appears and the higher the measured turbidity. Dredging op
channelization, increased flow rates, floods, or even too many bgting fish (such as carp) may stir up bot
sediments and increase the clawdis of the water.
High concentrations of particulate matter can modify light penetration, cause shallow lakes and bays to fill ir]
and smother benthic habitatenpacting both organisms and eggs. As particles of silt, clay, and other organic
mateials settle to the bottom, they can suffocate newly hatched larvae and fill in spaces between rocks whig
have been used by aquatic organisms as habitat. Fine particulate material also can clog or damage sensitiv
structures, decrease their stance to disease, prevent proper egg and larval development, and potentially int
with particle feeding activities. If light penetration is reduced significantly, macrophyte growth may be decrea
which would in turn impact the organisms depend@ainuthem for food and cover. Reduced photosynthesis ca
result in a lower daytime release of oxygen into the water. Effects on phytoplankton growth are complex def
on too many factors to generalize.

Very high levels of turbidity for a short ped of time may not be significant and may even be less of a problen
a lower level that persists longer. The figure above shows how aquatic organisms are generally affected.

<Taken from WOW. 2003. Water on the Wethttp://wow.nrri.umn.edu). Universitof MinnesotaDuluth, Duluth,
MN 55812.>
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Total Suspended Volatile Solids

Total Suspended Volatile Solids (TSVS) are the org
component of Total Suspended Solids (TSS). Orga
solids can reflect more light than mineral solids and
thereby have a bigger impact on turbidity measurés
(see middle chart).

The significance of sediment vs. organic matter to T
levels and the Chippewa River turbidity impairments
important. In numerous cases on the Chippewa Ri\
Watershed TSVS was key in the TSS sample excee
the TSS surrogatgtandard.

Organic matter contributions to turbidity must be
addressed along with inorganic sediment to meet w
quality standards. Although TSVS constitutes less «
the total TSS load in the Chippewa River than
sediment, high summer TSVS concentmas prolong
the duration of high turbidity and water quality stand
exceedances.

In many cases during the summer months TSVS le\
on top of already high sediment levels were a

substantial part of the turbidity exceedances above
standard. Erodingineral sediments are abundant a
contribute to high TSS and turbidity levels in stream
However, in the warm months, some lakes, wetland
and in stream regions contribute TSVS to streams &
rivers viaalgae, diatoms and other organic particles.

If TSVS are the result of algae, as the 1sudnmer
sample results suggest, waterborne nutrients are th
most likely source of this growth.

Variation in TSVS and TSS-TSVS at all sites
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What are Total Suspended Volatile Solid® Volatile solids are those solids lost igmition (heating to 550
degrees C.) They are useful to measure because they give a rough approximation of the amount of g
matter present in a water sample. Organic matter in a water sample can be comprised of algae, diat
organic debris (tmgs such as crops, aquatic vegetation and other organic materials).
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Buffer Surveys

The presence of buffers increased slightly from 20(
2010. Buffers protect adjacent waterways by Percent of Waterway with no Buffer 2010
minimizing erosion, maintaining stream and ditch bj 5ge,
stability, creating wildlife haitat and filtering water | sox%
soluble nutrients out of groundwater that enters the 40«
waterway. As Chippewa River Waterways have 30%
trended toward higher peak flood events the need || 20%
increased for buffers and thestream protection they| 10%
offer. 0%

Every year CRWRIocuments the size of buffers alo
approximately 775 miles of the Chippewa and its 0&"
tributaries.

Close to 21% of the Chippewa River does not have
protection offered by buffers. Areas without a buff
have no defense against the stress of bankoerosi

gullies and field runoff. This needs to change; ever
one rod buffer makes a difference. 120

The presence or absence and width of the buffers t
us a lot about the resistance of the Chippewa. Buft
play a vital role in shielding the Chippewa Rivem
pollution immediately along the waterways.

The graph (at right) comparing 192906 average

sediment concentrations for the various tributary be
and their corresponding portion of waterways witho
any buffer. There is a correlation, the fewaffers the 0

higher the suspended sediment. 0% 10% 20% 30% 40%
% of basin with out a buffer

1999-2006 TSS vs Buffer 1999-2006, Main
Sites R?=0.416

100 <

/
60

= *
L

40

1999-2006 Ave FWM ppm

20

What is a Stream or Ditch Buffer? The aquatic corridor, where land and water meet, deserves spec
protection in the form of buffers. A buffer can be placed along a stream, shorelingyrad ansatural
wetland. A buffer has many uses and benefits. Its primary use is to physically protect and separate a
lake, or wetland from future disturbance or encroachment. For streams, a network of buffers acts-a&
way during floods andustains the integrity of stream ecosystems and habitats. Buffers can also prote
adjacent field from erosion and unstable banks.

(Taken from the Center for Watershed Protection, <www.cwp.org/aquatic_buffers.htm>)
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Bank Erosion Survey

In 2009 and 2010 CRWP staffengaged a wat er shed wide survey of t
and stream banks.

Seventy sites were chosen to be surveyed. The sites were chosen to represent the differenvsaidssisats
and landscapes found in the Chippewa RivasiB. Of these seventy sites 62 locations were selected for tr
establishment of bank pins.

At each site the survey crew surveyed about 600 feet of stream or ditch bank. They followed two scientifi
methods for assessing the potential for bankiemoshe Bank Erosion Hazard Index (BEHI) and the Wisconsi
Bank condition Severity Rating Method. Both methods generate a numeric rank for bank erosion potentiz
on a series of field observations including: bank vegetation, channel slope, sobldpi condition etc.

The many sites monitored were averaged to come up with a score by sub basin (chart below). According
the Chippewa exhibits low to moderate bank erosion. The methods used do not take actual erosion rate
Chippeva River into account. Therefore the score may not be appropriate. In coming years using the ne\
established bank pins, CRWP should be able to match its surveys to actual measured rates of stream ba

It is important to understand that whitee numbers for bank loss may seem small when they are applied ye:
year they can add up to massive amounts. Six inches a year becomes 25 feet in fifty years. This kind of
considered an unnatural rate and leads to extensive cost wheainmagiroads and drainage ditches.

-Average sukbasin bank hazard scort
© 30
°
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What is Bank Erosion? Stream bank erosion is a natural process that over time has resulted in th
formation of the productive floodplairad alluvial terraces common to river systems. Even stable rive
systems have some eroding banks. However, the rate at which erosion is occurring in stable systemg
generally much slower and of a smaller scale than that which occurs in unstable syJiaken from:
Natural Resources and Water <http://www.nrw.gld.gov.au/factsheets/pdf/river/r2.pdf>)

Modifications to a river and its uplands impact the rate at which the banks erode. These have
reaching consequences, if the modifications are oropatible with the natural scale of enedjgsipating
processes of the river, they will ultimately fail. Because the condition of a river is a dynamic balance
all forces impinging on it, every modification made to it has an ensuing reactiomns Breenot always in
equilibrium with the dynamic balance where they should be, and there can be a considerable lag in ti
the appropriate O0eventod6 provides the readjust

(Taken from: New Sdbh Wales Department of Land and Water Conservation,
<www.ozestuaries.org/indicators/Def_streambank_erosion.html>)
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Shakopee Lake/Creek Maitoring

Why are we monitoring this region?

Over the last 10 years that the Chippe

River has been monitored, the Shakoy

Creek has been the mainmntebutor of §
nutrient pollution. In this same time,
Shakopee Creek has also been one o
leading contributors of flood waters
during high water events.

Monitoring above and below the 260
acre Lake Shakopee was initiated in o i , -
2008 to try and understatite nature of %™ s - i

Shakopee Monitoring Sites

4 -

16 Shék’opee Creek

the nutrient and flow within Shakopee [& " S5 Na§ ' 25 Shvakopee Lake Outlét
Creek and the impact of the lake on t e . By —. & ,
creek. Monitoring will continue for the ==

next two years. 24Sh T(
2008 data cannot be used to draw ma| 4 ﬁ ‘Qpee
- Lake‘Inlet

definitive conclusions but they do poin o ;

out some interesting pralinary findings ' Eow Amg - W L. 5
that we will continue to monitor in the - e A B
coming two years. e ¥\
PRELIMINARY FINDINGS:
Shakopee Lake rather than being a settling pond for suspended sediments is astt@ibnaibutor The
suspended sediment load almost doubled as the water passed through the lakkeriityémes when the
flow was low and not influenced by storm events there was a noticeable increase in water borne sedime
by the lake. There is considerable evidence that carp are playing a significant role in this issue. Furtheri
bankeo si on probl ems downstream of the | akeds dam
(Buffalo Lake) problem could be solved it would be the single most significant improvement project for tf
Chippewa River in 20 years. The turbidity of theaming Shakopee Creek was excellent. Only two other

monitoring sites on the Chippewa

1200 . River exceeded the turbidity standar
Shakopee Daily Average Flow 2010 (25 NTU) less. On the other hand th
1000 outlet of Shakopee Lake exceeded ti
turbidity standard more times than ai
800 " 165hakopee Creek other site moitored in the Chippewa
2 e 24 L ake Inlet Watershed!
z 600 e Lake Outlet [ Nitrogen load almost tripled from the
= outlet of the lake to the Chippewa
400 - River ten miles downstream. Given
that Shakopee Creek is responsible
200 - about half of the nitrogen pollution
observed in the Chippewa River this
0 . . . . . 67,000 acre region appears to be
o o o o o o o e contributing 40 % of the nitrogen of
‘:ﬁ' {;L«N' {1,'1:\' {;ﬁ' ,:;m'\ Qmﬁ' {;u'f:\' o the 1.3 million acre Chippewa
* > @ © A hd 2 Watershed. (Continued on page 25)
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Shakopee Lake/Creek Monitoring Continued

Phosghorous followed the
same pattern as Nitrogen just
not as extreme. Phosphorous
levels from Shakopee Lake
Outlet to the Chippewa River
roughly doubled.

Flow peaks did not seem to b
impacted by the lake.
Generally lakes tend to slow

Where are the Nutrients Coming From?

Shakopee Lake to Chippewa River:
Lake:

20% of Suspended Sediment
61%of the Nitrogen

38% of the Total Phosphorous
54% of the Soluble Phosphorous

Shakopee Lake:

Upstream of Shakopee

41% of Suspended Sediment
30% of the Nitrogen

43% of the Total Phosphorous
46% of the Soluble Phosphorou

water down and causising | 397 of Suspende Benson
waters to not go as high as S;edlment _ ‘
they would without the 9/‘; of the Nitrogen B Swift Co.
presence of a lake. This effed 19% of the Total R
did not appear to be significar Pohosphorous N Al o
on the Shakopee in 2008. It |0%0f the Soluble » I
needs to be said that the data| Phosphorous ™ ERY
used to assess flow is still ver S i candiyoh Co
preliminary. After another ¥ ] '}
year of moitoring we will <
have a more accurate picture Willmar =
of what happened.

Chippewa Co.
The Cost of Excessive 1 —
Nutrients 2008-2010 What went in, What came out
Ex%es?ve nﬁtrlents havle acost | \water Quality | Shakoped.ake |Shakopee Lake Shakopee
dSI e from the very reﬁ Parameter in |Inlet, Site 24 | Outlet, Site 25 | Creek, Site 16
o oreq 1208 (0 mies

i downstream

resource, in Shakopee Creek > > > )
they represent money lostto the |1 syspended 3,902 8,248 9,872
farmers applying nutrients to Solids
their fields.
1,051 Tons of Nitrogen came ot | Nitrogen 626 378 1,052
of the Creek. Subtracting the
378 tons from the region Total 21.5 36.4 40.1
upstream of the lake leaves 67 |Phosphorous
Tons which is enough nitrogen
to make 1,348,000 bushels of I(:)ShOMbLe) Lede LE Le-0
corn. This means that the lowe osphorous

region of Shakopee Creek lost !
bushels of corn per acre per yei
to nitrogen runoff.

If the Shakopee Lake (Buffalo Lak

Shakopee Lake Added: 4,346 Tons of Suspended Solids
4.9 Tons of Total Phosphorous
1.8 Tons of Soluble Phosphorous

Ke)

Removed: 248 Tons of Nitrogen

problem could be solved it would

be the single most significant water quality improvement project for the Chippewa River in 20 year
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Recommendations

Recommendations are based off of the nwoinig results. They focus
on the problems for each basin-c&i will be discussed at the end
since it is a watershed wide problem.

91 Dry Weather Creek: This basin has the highest levels of Nltroge
(NO2-3) and Ortho Phosphorus (OP) in the watershed. It also
the least number of ditch banks with buffers and the lowest po
of lakes, wetlands, grass and woodlands. In ordeortrol the
water soluble OP and NEG2farmers should be encouraged to a
their fertilizer applications. Examples such as applying fertilize
the spring rather than the fall or decreasing fertilizer applicatio =™
follow University of Minnesotaecommendations are possible alterations. These would maintai
yields, save farmers money and minimize nutrient loss to waterways. In addition, at least mini
ft buffers ought to be extended to those areas where none are present. Furthmsnhgre,
minimally productive crop lands should be converted to some kind of perennial land use via ne
market opportunities, or through incentive payments and easements. This will help filter the
waterborne nutrients out of the water, they will héheeddditional benefit of decreasing high watel
|l evel s which are causing havoc on the stre

fLower Mainstem: Thi s basinbés i ssues ar e Se deolimahidity afd
bank erosion. Intensive monitoring has revealed that the main sediment contributing areas of
basin are not Cottonwood Creek nor Judicial D&and 9 but rather the region around the Mainst
of the Chippewa. The area from Benson to
sediment. Bank erosion and gullies coming down into the river are thought to be the source.
shouldbe targeted for remediation. A strong focus on upland water retention should be enacte
throughout the Chippewa Watershed to help minimize high water events that are causing the ¢
bank erosion. The OP level is an issue of agricultural practiceefarshould be encouraged to
spring apply fertilizer and follow UMN recommendations for fertilizer applications. As a result (
these practices turbidity levels should improve.

1 Shakopee Creek: Nitrogen (NO23), Ortho Phosphorous (OP), Suspended Sedi(i&8), ecoli,
turbidity and transparency are all major issues for Shakopee Creek. Intensive monitoring over
three years has yielded a wealth of information about this basin. For example, Shakopee Lak«
acres) is responsible for 39% of thespended solids, 19% of the phosphorous, and 9% of the
nitrogen. The lake is full of sediment, nutrients, algae and full of carp. Water coming out of
Shakopee Lake is orders of magnitude worse than the water going in, even during low flow.
Furthermorebank er osi on problems downstream of

-If the Shakopee Lake (Buffalo Lake) problem could be solved it would be the single most
significant improvement project for the Chippewa River in 20 yeahs.order tocontrol the water
soluble OP and NO23 which are critical in driving
up the algae, TSVS and Turbidity levels, farmers
should be encouraged to follow UMicommene
ations for fertilizer applications and apply them in t
spring. This would maintain @p yields, save
farmers money and minimize nutrient loss to wat
ways. In addition, at least minimal 16 ft buffers
ought to be extended to those areas where none ¢
present 838% of the basin has no bufferFurther
more low lying, minimally produdve crop lands
should be converted to some kind of perennial lang
use via incentive payments and easements. This
help filter the waterborne nutrients out of the wate
they will have the additional benefit of decreasing
high water levels whichre causing havoc on the s
stream banks of the basins lower regions. In particular, areas (Continued on page 27)
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Recommendations Continued

downstream of Shakopee Lake should be the mai
target for these programs. The region downstrea
the l&ke has been found to yield 70% of the
Shakopeebdbs water and a
this basinbés p334% OP, 38%0t
TP, 20% TSS) in addition this region has a higher|
portion of ditches without any buffer than the rest
the basin.

il East Branch: The East Branch is doing fairly well.
major issue throughout isali. There are some i : ¥
localized issues in Total Phosphorous (TP), Ortho Phosphorous (OP) and Turbldlty The Iast reglon of the
before it joins the Chippewa Matem consistently faces sediment and turbidity problems. Recent surveys
shown that the source for this is largely natural but is being exasperated by human activities. The OP is cc
out of the agriculturally dominated JD19 sidisin, fertilizempractices need to be targeted to match UMN
recommendations there. Livestock manure finding its way to the River artbmpiiant septic systems are likel
sources for the-eoli. These need to be fixed to limit feces coming in contact with the water.

1 Middle Mainstem: This basin faces trouble with Sediment (TSS), volatile solids (TSVS), Total Phosphorous
turbidity, transparency andamli. Evidence suggests that the region along the Mainstem channel of this basi
should be targeted. The it Chippewa River faces intense pressure from cattle withtknngaccess to the
creek. This causes the turbidity levels and TSVS levels to be high. This transfers downstream to Lake En
which then contributes to Chippewa River pollution. Cattlessto waterways must be controlled, especially
the hot months when TSVS levels have been seen to rise. Areas along the River should be targeted for re
gullies and in the steep areas controlling field erosion. Buffer rates are pretty gdoasbudreas without any
buffer should be protected with at least a 16 ft. buffer. Lake Emily is a major settling pond for TSS and TP
this has caused serious algae outbreaks that are impacting the river. Lake management actions that deal
carpand lack of emergent vegetative cover need to be undertaken to hold down sediment and phosphorou
Further downstream, near Clontarf the rivas lbeen channelized through unstable layers of alluvial sand, silt
clay. This needs to be stabilized through bank and stream stabilization methods.

'Upper Chippewa: Thi s basinés issues include Sucsliptehiddyeamnd Se
transparency. Surveys from Urbank to Cyrus have documenteddbiievels are high throughout this basin.
TSS, Turbidity and transparency are fine until the river reaches Peterson Lake from here they plummet an
recover. The fachit these levels begin at a lake suggest algae and carp are factors from this point on and
there are contributions coming from the surroundlng Iandscape on downstream. Transect Surveys regular
document numerous cattle operation with : oo Vg T
uncontrolledaccess to the river. Fine E
particulates dislodged by these cattle doming, °
mid-season water sampleddanagement
practices that control livestock access to the §
river should be encouraged. Stream and ditc
bank erosion also need to be stabilized

9 E-Coli levels can be reduced by eliminating the
pathways that feces use to enter the river.
Upgrading human septic systems that are
delivering their waste directly to the river,
controlling livestock access to the water and
following MPCA manureapplication guidelines
would be a good start.
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Hawk Creek Watershed Project

The Hawk Creek Watershed Project (HCWP) was established in 1997 for the purpose of
developing a Clean Water Partnersf@P) Diagnostic Studgnd Implementation Plan and

was completed in 2000n 2008 the Hawk Creek and Beaver Creek Turbidity and Bacteria
Total Maximum Daily Load (TMDL) Assessment and Implementation Plan Development

Project work plan was developed. Fallag are the findings:

Watershed Characteristics ~

The Hawk Creek Watershed drains 612,822 acres (958 square miles) of land. It is unique
among the other major watersheds of the Minnesota River in that it is composed of a main
tributary (Hawk Creek) anseveral other streams that flow directly into the Minnesota River.
Hawk Creek originates in the lakes region of Kandiyohi County and flows approximately 65
miles to its mouth in the Minnesota River, located eight miles southeast of Granite Falls.
Several mnicipalities are located directly on the stream or on a tributary and use the creek to
discharge wastewater treatment plant effluent or stormwater effluent. There are no
municipalities directly on Hawk Creek that depend on it for drinking water or inetsigtr

the watershed that draw heavily on water resources.

Fifteen lakes also lie within its borders, including significant waters such as Eagle, Long,

Foot and Willmar. Lake homes and lake recreational activities such as fishing, swimming

and boating areommon activities in the lakes region of the watershed in Kandiyohi County.
Additionally, several county/regional parks and more than 15 state wildlife management
areas dot the watersheddds | andscape. Agricul
and nearly 98% of the original wetlands in the watershed have been drained to increase
agricultural opportunities. Agriculture depends on the creek and an extensive network of
drainage ditches, open tile intakes and-sutface tile systems to move watef thie

landscape and make it suitable for row crop farming. Corn, soybeans, and sugar beets are the
primary crops grown in the watershed. Livestock production primarily consists of dairy,

turkey, beef and swine. There is some livestock pasturing alon@n@aeas in the lower

portions of the watershed, but it is limited and continues to decrease.

Draining an area of 973 square miles within sections of Chippewa, Kandiyohi, and Renville
Counties, Hawk Creek and its major tributary, Chetomba Creek, desaatrthe high
moraines as do the Pomme De Terre and Chippewa Rivers. Instead, they originate on a
marshy till plain, not much above the level of the Minnesota Valley bluffs. Hawk Creek
flows southwest through the Western Corn Belt Pl&ics regiorfor goproximately 65miles
before joining the Minnesota River below Granite Falls. Glacial till deposits coventine
watershed and form the present land surface. With the exceptions of the nort(igmgtijn
the Alexandria Moraine Complex) and the $owutstern corner (lying in tHgenson
Lacustrine Plain), the majority of Hawk Creek watershed falls withigéoenorphic setting
of the Olivia Till Plain. Soils of the Olivia Till Plain are mostly loamuyd silty, with roughly
two thirds of these being welrained and the remainder poodsained but improved by
tiling. Landscapes within the till plain are characterizedradulating to rolling in steepness
(6-12 %) , with roughly 55% of the lands classifiechasing the potential for moderate
water erosn.
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From 1999 to 2001 a diagnostic study was conducted to determine the pollution levels and to
see if there was a need for attention. The study showed excessive levels of sediment,
phosphorus, and nitrateBacteriais also a concern in some reaches efwatershed. These
pollutants come from a wide variety of sources including: stormwateoffuagricultural

land runoff, wastewater treatment plants, livestock manure, failing septic systems, industrial
wastewateand processing plants.

Another issuas water quantity. Frequent flooding occurs all too aften

Potential Pollutant Sources ~
The sampling regime completed in the Hawk Creek Watershed (Hawk) has indicatid that
following problems stand out.

1 Sedimenis a major pollutant affecting theudity of water in the Hawk. Mah of
this can be attributed to the high percentage of intensively farmed land in the area.
Many areas lack adequate vegetative cover, which buffers watercourses from
cropland. These areas are highly susceptible to erosion.

1 Fecal Coliform Bacteriaiolations are common in river reaches listed (303D list) for
this work plan. Suspected causes of high levels of bacteria include: failing septic
systemswaste water treatment plaWwWTP) by passes and flushes, unsewered
communties, livestock waste from feedlots and livestock waste from land
application.

1 Water Quantityand the speed at which it passes through the system have also proven
to be a problem faced by the watershed. With the high amount of drainage and few
buffered aeas, water tends to move through the watershed at a high speed, causing
increased loads of sediments, fecal coliform bacteria and nutrients.

1 AlthoughNutrientsar endét parameters for the Hawk
wat er shedds st rne@meeductisn ofaurbedity ared fecabcaliforen
bacteria would also have benefits to reduce nutrients throughout the watershed. A
significant portion and potential source of nitrogen and phosphorus has been
identified coming from storm drain runoifyWTP effluent, livestock, land applied
manure, failing septic systems, industrial facility discharges and industrial facility
sugar beet stockpiles.

Impairments ~
1 Turbidity is the pollutant that affects the designated beneficial use for aquatic life
These reaches are identifiedtime following table and map
1 Fecal Coliform Bacteria is the pollutant that affects the designated beneficial use for
aquatic recreationThese reaches are identifiedtive following table and map.
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Table: HCWP Fecal Coliform and Turbidity Impaired Reaches in Chippewa County

Reach Descripti . . Affected Pollutantor] TMDL | TMDL Targq

Reach Name ... | Yrlisted River ID# . .

(‘from' - 'to") designated u| stressor | Targetstal| completion
Hawk Creek Unnamed crion g | 070200044 Aquatc |\ jtodm 2010 2014

Unnamed cr 568 Recreation
Hawk Creek Unnamedcrion ,qne | 07020004 0 aiic Lifel  Turbidiy | 2010 2014

Unnamed cr 568
Map: |l denti fying TMDLOG6s in Hawk Creek Watersh

Montevideo

Hawk Creek (FC & T)

Hawk Creek (T)
Granite Falls

Beadyer Creek, West Fork (FC, T)
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Hawk Creek Water Quality Monitoring Sites

4

AN

@ Land of the Lost Sites
@ 6Pnmary Sites
Cities
Main Highways
Lakes
/ Streams
/\/ Ditches
Townships

Montevideo

Granite Falls

Maynard Site:

20.00

Maynard Nitrogen (Nitrate-Nitrite)
Loads 1999-2011

15.00

10.00

NO2-NO3 mg/L

5.00 -

0.00 -

Year

®1999
®2000
2001
2002
®2003
m2004
2005
2006
2007
2008
®2009
2010

m2011

peBird Island

Chippewa County Water Plan Assessment of Priority Concerns

Page38



NO2+NO3 (mg/L)

—_ =
oy @

—_
ra

|
N
D

=
r

#6 Priam

#14 Maynard

#18 Chetomba Creek

#19 Haw k Creek Outlet
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Nitrates/Nitrites by Site
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Sites monitored in Chippewa County as part of HCWP:

Hawk Creek near M@ard:
The average yearly measurements from this site from-20292 have been over the
Ecoregion standard for Total Phosphorus and Nitrates/Nitrites for all consecutive 13 years.

Palmer Creek:

This site is predominately pasture/feedlots and grassldonig the ditch corridor, with a few

rural residents along the creek. Cattle are in close proximity to Palmer Creek (we have some
in the creek). For measurements taken from 28082, Palmer Creek has been over the E.

coli Ecoregion standard 66% of the tinower the fecal coliform standard 72% of the time,

and over the nitrates/nitrites standard 56% of the timebidity and Total Suspended Solids
have been closer to the standards, with only 11% not making the standard.

Known Issues:

-

A

> >

Over 87% ofthe landscape is agricultural, including corn, soybeans, sugar beets and
small grains.

Renville and Chippewa Counties have granite rock outcrops, along the Minnesota River
Valley. These rock outcrops hold many unique and rare plants and animals.
Approximaely 98% of the original wetlands in the watershed have been drained.
Nitrogen levels have been above the Ecoregion standard since HCWP starting monitoring
in 1999. The installation of buffers will significantly decrease nutrient levels entering
waterways.

Increased water quantities going down our waterways in shorter amounts of time are
accelerating streambank erosion and sedimentation within the wateMbeslwater
retention is needed, especially in the upper reaches of the watershed.
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Upper Minnesota River Watershed

Watershed Characteristics ~

The Upper Minnesota River Major Watershed is one of the twelve major watersheds of the
Minnesota River Basin. It is located in west central Minnesota within Big Stone, Chippewa,
Lac qui Parle, t&vens, Swift, Traverse counties and northeastern South Dakota and
southeastern North Dakota. There are 12 municipalities in the watershed of which the city of
Ortonville is the largest. The Upper Minnesota River major watershed area is approximately
2,097square miles or 1,341,917 acres. Of the 1,341,917 acres, 487,068 acres are located in
Minnesota ananly 27,436 acres of that is in Chippewa Coufltye watershed is subdivided

into 99 minor watershedsnly 3 minor watersheds make up the Chippewa Cquotyon
Agriculture is the predominant land use within the watershed.

Situated within the Northern Glaciated Plains Ecoregion, the watershed can further be
divided into three geomorphic settings: the headwaters flowing off the Coteau des Prairies,
the laver basinrsituated within the Blue Earth Till Plain and the Minnesota River Valley
carved by the glacial River Warren. The portion of the watershed within the Blue Earth Till
Plain is represented by nearly level to gently sloping lands, ranging #6&hi0 steepness.

Soils are predominantly loamy, with landscapes having a complex mixture of well and poorly
drained soils. Drainage of depressional areas is often poor. As a result, tile drainage is
common. The water erosion potential is moderate on mucle dérial.

The Coteau des Prairies (or AHighland of the
morainal plateau that occupies the headwaters of the Upper Minnesota River and several
other rivers. In addition to being an impressive topographic bathigiCoteau acts as an
important drainage divide. Itgell-drainedsouthwestern side sheds water into the Big Sioux
River, while waters on the northeastern side flow into the Des Moines and Minnesota Rivers.
The Coteau is characterized by landscapes latitty northeast facing slopes which are
undulating to rolling (218%). Soils are predominantly loamy and well drained.

Tributaries draining the Coteau and entering the Upper Minnesota River from South Dakota
include the Little Minnesota Riverheadwatersf Big Stone Lake and the Whetstone River.
Alluvial deposits at the mouth of the Whetstone River formed a natural dam and originally
impounded Big Stone Lake. In 1973, a diversion was completed that directed flows of the
Whetstone River directly into Bigt&e Lake. Further modifications were made in the late
1980s with the completion of the Big Stone/Whetstone River Control Structure. This
structure can redirect up to 1,460 cubic feet per second (cfs) of flow from the Whetstone
directly into the MinnesotRiver, bypassing the deposition of unwanted sediments and
nutrients into Big Stone Lake during high flow periods.

Below Ortonville, the Minnesota River passes through the Big Sidmetstone Reservoir

(constructed during the 1970s). Further down, theovieBank River, whose headwaters are

also in South Dakota, enters into the Minnesota River. The Upper Minnesota then meets
Marsh Lake and Lac qui Parl e Lake (meaning 0
qui Parle Lakes are natural impoundments, dadhinyealluvial fans of sediment deposited at

the mouths of two major tributaries, the Pomme de Terre and Lac quRAzets

respectively. The Pomme de Terre River comes down from the hills of the lake country to the
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north. The Lac qui Parle River origtes in the Coteau des Prairies, flows northeast through
the prairies of the southwest, then confluences with the Minnesota River near the City of
Watson. Although they are natural reservoirs, the lakes were subject to some natural
fluctuation; thus dams we built at the outlets for greater water control. The outlet of the
Upper Minnesota River Watershed is below the Lac qui Parle Reservoir, 288 miles upstream
from the mouth of the Minnesota River.

Land use within the Watershed is primarily agriculturathw6% of the available acres

utilized for production of grain crops, mainly corn and soybeans. Of these acres,
approximately 15% have been tiled to improve poorly drained soils. The majority of the
croplands (82%) are classified as moderately producAyproximately 39% of the lands
draining into the Upper Minnesota River have high water erosion potential and 26% have the
potential for significant wind erosion. Water erosion potential is highest on lands draining the
Coteau region.

Potential PollutantSources ~
The Minnesota River Headwaters watershed is scheduled to start intensive watershed
monitoring in 2015 by the MPCA.

1 Groundwater in the watershed is from three principal aquifers: near surface sand and
gravel aquifers, buried sand and graveligggs, and aquifers within Cretaceous
deposits.Hardwater, commonly high in iron is found within the sand and gravel
aquifers. The Cretaceoasguifers contain relatively soft water, low in iron but high in
chloride, sulfate, sodium, arbron.

1 SurfaceWaterin the Minnesota River's major watersheds is a modeyaevere
problem. Constituents of concern often inclusiespended sediments, excess
nutrients (primarily nitrogen and phosphorus), pesticides, pathogens, and
biochemicalbxygen demanddigh cancentrations and loads of suspended sediments
and nutrients caaften be linked to artificial drainage patterns (ditches, tile, etc.) and
wetland reductionsAlone or in combination, these landscape alterations have
effectively increased thieydraulic effciency and magnitude of storm and snowmelt
runoff events. Estimates vatyut about 80 percent of the wetlands in the Minnesota
River Basin have been drained ammhverted to other uses. High nutrient levels in
lakes and streams often result from ekeend runoff across erodible soils. Eroded
soils and the runoff which transport these particles aféery pesticides and excess
nutrients to receiving waters. Increased discharges and elélaegeaks also
erode streambanks, destroy shoreline vegetatidndeposit sediment dloodplains,
in streams, and in downstream receiving waters. Sediment in water often leads
to impaired habitat for aquatic life, decreased photosynthetic activity, and reduced
recreational quality. Excessive levels of nutrientsrofieomote eutrophication;
defined aswtrient rich oxygen poor water. Elevated nutrient levels often promote
abundant alggbopulations which in turn can cause large diurnal fluctuations in
dissolved oxygeiconcentrations (photosynthesis being responsaboldaytime highs,
respiration fomighttime lows). In addition, algal decomposition is often a major
factor responsible for higbiochemical oxygen demand (BOD) levels. BOD is the
amount of oxygen consuméiblogicallyand chemicallyover a five day perih The
BOD test reflects the effect of easdgcomposed organic materials on oxygen
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depletion. Other sources of organic materiattude eroded organic materials
associated with sediment or manure, and dischargesffudty wastewater treatment
plants,and faulty septic systems. The presence of watenepathogens is often
characterized by determining the population of fecal coliform in veptality
monitoring samples. Fecal coliform are a subset of bacterial populations, and
generally arise from thiecal excrement of humans, livestock, and water fowl.
Commonsources of fecal coliform include feedlots, faulty wastewater treatment
plants, and faultgeptic systems.

Identifying Chippewa County portion of Upper MN River Watershed

Watershed Healthis a term used to describe how well
ecological systems are functioning. The biggest challeng|  wate fion
in defining the health of any given watershed is to decide g~
what "welHunctioning" means for each location.

An ecologist will decide if a watersheghpears to be
"healthy" based on measurements like:

f
f
f

il

while also casidering the climate, geology, location and
land use history of the watershéblN DNR)

Each minor watershed is assigned aunique
five digit number.  The first Two digils are
the major walershed number. The last three
digits are the minor watershed number.

- 22 015 Unique five digit identifier

CHIPPEWA !_ L- Minor walershed number

——- Major walzrshed number
COUNTY
MAPKEY

e Blream

»' Lake
Cily
—=-—— County Line

VWt ™ Mlinor Waler shed Boundary
0% 'I'I!m: |:Ji..|_Lil
Minor Waler shed Number

presence of quality habitat,

stream flow patterns and lake characteristics,
presence of known contaminants and ecological risk
factors,

health and diversity of plant and animal communities:

.
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B. Minnesota River Basin Plan 2001
| ]

Minnesota River Basin Plan

The overall goal of the MN River Basin PlariiBo restore, protect: aokor

and maintain the water quality, bidiversity and the natural e
beauty of the MinnesotdR i v e, t6 make the Minnesota River
Afi shable and swi mmabl edo onc

This plan was created with the input of many agencies and
organizations in Minnesota contributing. All the agencies we
sought comments from were parttbis group. The Minnesota
River Basin Plameveloped a nice platform to follow and use whi
assessing the water quality and quantity issues in Chippewa
County. The document can be found at:
www.pca.state.mn.us/index.php/viewdocument.html?gid=9946

C. Minnesota Environmental Quality Board: 2010 Minnesota Water Plan

The2010 Minnesota Water PlgiPlan) defines a vision for 2010 Minnesota Water Plan
Mi nnesotads water r esasysterosasd t s hea
meets the neadof future generations. Than gave good
direction on what regional and state agencies to seek advice fro
when developing and evaluating assessments and trends in our
of Minnesota but also looking at the larger pictof@ur watersheds
within the county and a state and global vigle Planis available

at the Environmental Quality terne
www.eqgb.state.mn.us
Working together to ensure
clean water and healthy ecosystems
Jor future generations
D. 2012 Local Work Group Development of Local EQIP S

(Chippewa NRCS led group)

The main resource concerns identified wéfater QualityandSoil Erosion. Why? 90%
plus of Chippewa County is in agriculture production and several streams are listed as
impaired.

The geographic regions within the Districttthae especially sensitive are as follows:
A Shakopee Creek Watershed located within the Chippewa River Watershed.
A Palmer Creek Watershed located within the Hawk Creek Watershed.
A Lines Creek Watershed located within the Chippewa River Watershed.
A Dry WeatherCreek Watershed located within the Chippewa River Watershed.

Known Issues

A Shakopee Creek is in a heavy sugar beet area and includes a stream that is impaired
for both fecal and turbidity.

A Palmer Creek empties into the Minnesota River which is impaired.

A Lines Creek is listed as impaired on the 2010 streams layer for fecal and turbidity.
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A Dry Weather Creek is listed as impaim@uthe 2010 streams layer for fecal.

E. Public Drainage Ditch Buffer Study 2006--- prepared by the Minnesota Board of
Water and Soi Resources at the direction of the Minnesota Legislature.

Key findings regarding buffers along public drainage ditches in Minnesota:

1 GIS miles of public drainage ditch = 21,415 miles

1 Approximately 60 percent of the estimated total miles of public draidaghes in
Minnesota may currently be buffered by natural buffers (45 percent), voluntary
conservation program (8.3 percent), or Section 103E.021 required grass buffer strips
(7.3 percent).

1 The combined voluntary and natural buffers protect an estirb8t8dpercent of the
public drainage ditches; however there are wide differences by county and region of
the state.

1 Natural buffers protect greater than 90 percent of ditches in many northern forested
counties but are less prevalent in western and souplogtions of the state where row
crop agriculture is predominant.

1 Summary of current public drainage ditch voluntary and natural buffers based on GIS
evaluation:

o Big Stone County 35.2 percent

0 Chippewa County 31.4 percent

0 Lac qui Parle County 42.8 perent

o Swift County (no data available, professiopglgmenj i 37 percent

F. Minnesota Prairie Conservation Plan

There are seven primary threats to the remaining native prairie a
associated habitats in Minnesota.

1 Continued loss of prairie and wetlandstmversion,
development, and destruction.
Invasive species
Detrimental grazing practices
Woody plant encroachment Minewss Podns Comerion Hian
Energy development e
Atmospheric Nitrogen Deposition
Change in Climate

= =4 =4 -4 -8 -1

Al | of these threats are | mparstaithegurréht nnes ot a
time. Any one threat can be a major problem but collectively they are degrading thousands of
acres annually and are creating urgency for immediate conservation &ctiaew the

completed document go to:
http://files.dnr.state.mn.us/eco/mcbs/mn_prairie_conservation_plarSedf Map8A & 8B.
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G. Additional --- Surface Water Management assessment irgoe
Why drainage is an important topic:
From the Minmsota Board of Water and Soil Resources:

1 Water quality and quantity management are increasingly important as the Impaired
Waters List for Minnesota continues to grow. Total Maximum Daily Load (TMDL)
studies and plans are developed and implemented, aMirthesota Clean Water,
Land and Legacy Amendment is implemented.

1 Because drainage is critical for agriculture, roads and urban areas, drainage
management is likewise critical. Drainage management can be a sensitive issue.

1 Drainage infrastructure providesbstantial opportunity for multipurpose water
management practices and projects.

From the Minnesota Department of Agriculture:

New drainage and drainage improvements and repairs represent an opportunity to design and
install systems in ways that helgdtese nutrient losses into surface water and positively

affect the timing and flow of drainage water into surface waters. These efforts combined

with wetland restoration and water retention initiatives can have positive impacts upon water
quality in agricltural landscapes.

The Minnesota Department of Natural Resouregges that cumulative impacts of
accelerated runoff due to loss of available water storage on the land surface have
fundamentally changed the flow regimes in many watersheds.

1 Increased thod potential due to decreased lag time of water entering surface drainage
systems has resulted in greater and more frequent high flow events, especially in
larger systems.

1 Increased erosion in natural drainage systems due to accelerated runoff and more
frequent flow events.

1 Potential impacts to public infrastructure due to increased flood potential and
necessary remediation and repair.

1 Negative impacts to watershed ecology through habitat minimization.

T The publicbds expect at inmmgemenbcantineiesitoi ng dr ai
evolve.

Multipurpose drainage management involves much more than just the specific drainage
system. Rather conservation practices for on field, on farm and on drainage system must all
work together using structural and retnuctual means. Many conservation practices

support multiple goals.

Guiding principles for multipurpose drainage management include
1 Reduce runoff and nitrogen loss by increasing soil profile water storage and cover
crops.
1 Avoid runoff concentration.
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9 Protect oncentrated flow areas from erosion.

1 Reduce peak flows to reduce erosion and flooding, and to improve water quality and
habitat. Store water appropriately.

1 Manage nutrients and denitrify tile drainage.

Target investments for both incremental practicesveatdrshed approaches.

1 Improve agricultural sustainability.

=

H. Water Plan Committee Trends Concerns and New Technologidentified

Rural Building Demolition and Site Abandonmel¥hat are the effects on the groundwater?
Looking for a more secure way to neagurehazardous waste; such as fluorescent lights,
thermostats, thermometers, are being disposed of properly before demolition; wells are being
sealed; septic tanks are abandomesk of windbreaks, loss of wildlife habitatc., are being
addressed othe forefront.

Expiring CRP: What are the effects ¢dst CRP acreéz Identify where thacresare coming
out and monitor changes if any.

PatternTiling: What concerns is this creating? Decreased recharge? Incvehsee of
water entering ditchesdrfaces watefs

Communities and Wellhead Protectiowhat is being done for educationthre

communities that have updated wellhead protection plans? Are all surrounding land uses
being evaluated and are programs needed to help assist with protestiread protection
area® Expand wellhead protection education to anyone with a private well.

Stormwater Ponds vs. Rain Gardereek more education on which is better for
groundwater recharge.

Endocrine Disrupting @mpounds (EDCsEDCs are chemats which, acting ohuman or
animal endocrine systems, magve an adverse effect on reproductioderelopment. Most
are maAamade buthere are a number of naturally occurroigemicals which may disrupt the
endocrinesystem.

Pictometry: Chippewa Canty recently purchased a new analysis product from Pictometry,
Inc. Pictometry is high resolution digital oblique imagery covering all of Chippewa County.
The photos were taken from low altitude planes in November of 2012. With these images,
county st#f will be able to conduct detailed site analysis from the desktop. Virtual access to
remote stretches of watersheds and stream banks can be gained through the use of this
desktop product. County staff intends to utilize Pictometry when working witlofsgd
impaired waters, Wild and Scenic River segments, zoning analysis, water plan work
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The data cutoff for Drought Monitor maps is Tuesday at 7 a.m. Eastern Time. The maps, which are based on
analysis of the data, are released each Thursday at 8:30 a.m. Eastern Time.

programs, flood plain research and others. Pictometry is another tool for staff to use when
communicating with residents of Chippewa County.

LiDAR: Light Detectiorand Rangings a method of collecting detailed digital elevation data.
LiDAR 1 derived Digital Elevation Models provide landscape detail for some mapping and
targeting tools. Clean Water Funding is supporting the acquisition of a statewide LIDAR
data set (http://www.mngeo.state.mn.us/committee/elevation/mn_elev_mappiny.html
Staff will need training on how to use this tool and how it will work in conjunction with
pictometry, GIS and in doing a Terrain Analysis.

Terrain Analysis: A Terrain analysis uses digital elevation data to analyze topographic
features or terrain attributes. Selected terrain attributes can be analyzed to identify
nearstream critical source areakated to upland erosion and surface runoff, such as gullies.

Drought conditions:Effects on water recharge? Rivers drying up or having very low flow?
Industries affected? Effects on recreation? Change in farming practices, i.e. irrigation?

For local details and impacts, please contact your State Climatologist or Regional Climate Center.

U.S. Drought Monitor 2.2

Minnesota

Drought Conditions (Percent Area)

None (D0-D4 |D1-D4 | D2-D4 gekEsEl 04 y

Currant 0,00 100.00( 9789 | 83.59 [ 2511 | 0.00

Last Weak 0.00

(0172202013 mag) 100,00 97.99 [83.59 | 25.11 | 0.0

3 Months Ago 0.00

o 100.00( 6.38 | 43.13 | 25.29 | 0.00

Sian of
Calendar Year | 0.00 (1000097 84 (8344 | 2517 | 0.00
10170112013 magp)

Sian of
Walar Year 1.82 [0B.0S [F745 (3536 [18.51 | 0.00
[I25/2012 map)
Cine Yaar Ago 0.79
(0124201 2 map) b

9921 (9612 (2408 | 000 | 0.00

Intansily:

L0 Abnommally Dry - 03 Drowghit - Extreme
01 Drowght - Moderate - [ Orowght - Exceptional

02 Drowght - Severe

The Drought Monitor focuses on broad-scale conditions. USDA _:r-\]
Local condiftons may vary. See accompanying text summary = =t -
for forecast statements. I e mﬂrwm Vtgetes Comier

Released Thursday, January 31, 2013

http://[droughtmonitor.unl.edu Mark Svoboda, National Drought Mitigation Center
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Update released on July 18, 2013:

The U. S. Drought Monitor, released on July 18, @sagmall portions of northwest and north

central Minnesota in the Moderate Drought category (map at right). Just two percent of
Minnesota's landscape is in Moderate Drought, a substantial improvement over early April when
67 percent of Minnesota was exggrcing Extreme Drought or Severe Drought.

Subsoil moisture across 10 percent of Minnesota's landscape is said to be Short or Very. Eight
percent of recent reports indicate Short or Very Short topsoil moisture.

The lingering drought situation in northgteand north central Minnesota is the result of
abnormally dry weather beginning in autumn 2011, continuing through 2012 and into the first
half of 2013.

U.S. Drought Monitor  X%%"%
Minnesota

Drowght Conditions (Percen! Area)

Mene (D0-D4 (01-D4 [D2-D4 IekEsr Sk

Currant G348 | 552 | 171 | 000 [ 000 [ 0.00

Last Weak

O 5
[O7/0G2013 map) 9103 | 857 | 260 1 0.00 1 0.00 1 0.00

3 Months Ago - -
(45162013 mag) 324 (96.76 8690 | 21.27 [ 0.00 | 0.00

Sian of
Calandar Year | 0.00 10000 97.84 | 8344 | 2517 | 0.00
012013 mag)

Stan of

Waler Year | 192 |98.08 | 7745|3536 [18.51 | 0.00
[IV252012 mag)

One Year Ago
il 45.74 | 24.07 (] (] (]
[A7F02012 mag) 51.26 | 48 2407 | 000 | 0.0 [ 0.00

Intansiy:
L) Aknarmally Dry - 03 Dronaght - Extreme
[1 Oroghit < Moderate - [ Oroghit < Exceptional | | l

02 Dronaghit - Savare

The Drough! Monitor focuses on broad-scals conditions.
Local conditions may vary. See accompanying text summary L;]_FS_,_Q& Q:f
for forecast slatemants. s hmﬂllkbi‘hmlrw;mm:w
. Released Thursday, July 18, 2013
http://droughtmonitor.unl.edu Richard Heim, National Climatic Data Center/NOAA
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Priority Concern 2. Groundwater Water Quality and Quantity Concerns

What is all the concern abait groundwater contamination?

Although most Minnesota groundwater is naturally potable (suitable for human consumption),
nature does produce groundwater with a chemical rapkbat is not potable in some areas. In
addition, many human activities suchusban development, industrial processing, agriculture,
chemical spills and even individual household septic systems have caused significant
groundwater contamination in areas that previously had clean, potable groundwater.

Groundwater contamination can pisse over a wide area or migrate very deep underground.
Often, many tons of overlying soil, sediment or rock hide the exact location of the contamination
and present a substantial physical barrier to clean up efforts. As the groundwater moves, it often
contaminates the earth materials it passes through which increases the volume of material that
needs to be cleaned. The cost and technical difficulty of removing the contamination often
multiplies over time as the contamination spreads out or migrates deeper

Under favorable conditions, certain contaminants tend to degrade or clean up naturally in a
reasonable amount of time in ground water. However, in other cases, contamination can persist
for long times because groundwater typically moves very slowtyddten lacks the range of

purifying organisms and processes that tend to cleanse streams and lakes much quicker. As a
matter of fact, some of Minnesota's groundwater entered the subsurface more than 30,000 years
ago and is still slowly traveling deep undengnd.(Source MPCA)

A. Minnesota Environmental Quality Board:
2010 Minnesota Water Plan

The2010 Minnesota Water Plan (Plad)e f i nes a vi si on for Minnesc
ensures healthy ecosystems and meets the needs of future genehati@imspter 3
Evaluating the Status of Mi ninitsttestthe dlowingfat er R
AThe key goal for water resource management
for the intended use at the location where it is neeasdand for future generations. That

is, while it may not be possible or practicable to protect or restore all

waters of the state to the highest levels of quality, the state must be | ssssemaees

strategic in its water protection and restoration efforts to help ensurg
that ground and surface waters of the quality and quantity desired af
available and that standards are met. Therefore, trend information i
critical to defining a strategy that will address threats to water
resources and ensure effective policies anaipkaat direct activities
toward protecting and restorin

Chapter 3 continues on to address water quality trand®nce again

providesgood direction on what regional and state agencies to seek dm”%zm“"m““'u;’mm'“'
advice from when developingnd evaluating assessments and trends P ——

our areaThe fullPlanis available atwww.egb.state.mn.us
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Managing for Water Sustainability

The Minnesota Environmental Quality Board (EQB) produced a report of Statevaiter

avail abi |l it yaragng brONater, Sustaingbilitywd , At cor di ng t o t
Minnesota water use has increased by 24% over the last 20 years as tracked by the
Department of Natural Resources through the water permit program,pshildation has

increased 22%7The diagram belowhows water use by major category in Minnesota from
19852007.

U Public water supplyWater Minnesota Water Use
dIStI’Ibuted by Community (excluding Power Generation) in Billions of Gallons
suppliers for domestic,
commercial, industrial and
public users. This category
relieson both surface water ant
ground water sources. The
increase in volume shown ovel
the past 20 years correlates to
growth in population over the
same period. Typically,
residential water users consurn
75 gallons per person per day.
Public water supplaccounted MN DNR Waters
for approximately 16% of the
total water used in 2007. It is estimated that water use from private household wells adds
another 27.5 billion gallons to the public water supply annual use, representing slightly
less than 2% of the total state ematise.

Industrial
Processing

Billions of Gallons

-4
=3
=3
~

2005
2006 -
2007

U Industrial processingWater used especially in mining activities, paper mill operations,
and food processing, ethanol production, etc. Ffoaghs or more of withdrawals are
from surface water sources. Industrial processing used 12% ofdhst&ié water use
for 2007. Based on ethanol facility water withdrawal reports provided to the DNR-(1998
2006), Minnesotads ethanol industry achiev
improving from an average of almost six gallons to about four gallowatef demand
per gallon of ethanol produced. Progress has been made in reducing water use while also
increasing the amount of ethanol produced from a bushel of corn.

U Irrigation. Water withdrawn from both surface water and ground water sources for major
crop and norcrop uses. Nearly all irrigation is considered to be consumptive use. Of
7,000 active water appropriation permits, 73% are for irrigation. Irrigation represented
9% of the total permitted water use in the state, most of which (89%) came tondgr
water sources.

U Other. Large volumes of water withdrawn for activities, including air conditioning,
construction dewatering, water level maintenance and pollution confinement.
Collectively, these representeweabout 4% o
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B. Minnesota River Basin Plan 2001

Minnesota River Basin Plan

Although theMinnesota River Basin Plgorimarily covers surface
water data pertaining to the Minnesota River and its tributaties,
also addresses ground water. On page 73, 74, 81 and 82 of the; _
Minnesota River BasiPlanit recognizes the need to protect, :
maintain and restore the quality and quantity of ground water in «
Minnesota River Basin. It states that some of the pollutant souri
that pose a threat to ground water include industrial disposal, ;%
improper apfication of pesticides and fertilizers, failing septic ~ § ©
systems, former dumps, landfills and hazardous waste disposal.:
The complete document can be found at:
www.pca.state.mnafindex.php/viewdocument.html?gid=9946

C. Minnesota Pollution Control Agency (MPCA)

Report on Chemicals of Emerging Concern in Groundwater

The MPCA's recent report provides significant information about groundwater in Minnesota.
Baseline testing of 40 Wie was done to find out what chemicals of emerging concern are
currently in our groundwater and how they might be harn@ahtaminants of emerging

concern are synthetic or naturatigcurring chemicals that are not commonly monitored or
regulated in thenvironment. Common classes of these chemicals include antibiotics,
detergents, fire retardants, hormones, personal care products, and pharmaceuticals.
Contaminants of emerging concern are not necessarily fraayfactured chemicals. In

some cases, thelease of these chemicals into the environment has occurred for a long time,
but laboratory techniques sensitive enough to detect them in the environment were only
developed within the last decadénis information is passed on to the Department of Health

so it can establish health guidelines.

To see the complete study go to the following site: (This study v Bttt
made possible through funding from the Clean Water Legacy BT S e TR0
Amendment)

Endocrine Active Chemicals and Other Contaminants of Emerg
Concern in Minnes 0-2040§vg)-cnHOI) u n

The following is theSUMMARY AND CONCLUSIONS(page 21)
section of the report:

This study suggested®Es (Endocrine Active Chemicals) and other

contaminants of emerging concern were present at low concentrations in the ambient
groundwater underlying urban areas in Minnesota that may be affected by wastewater
contamination. Over 80 percent of the detectieeimicals were measured at concentrations
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of Il ess than one microgram per | iter (egl/L).
health guidance values established by the Minnesota Department of Health. The most

frequently detected chemicals were the fgardant tris (dichloroisopropyl) phosphate, the

antibiotic sulfamethoxazole, and the plasticizers bisphenol A and tributyl phosphate, which

were detected in approximately 20 percent or less of the sampled wells.

EACs were detected in three of the samhpbells. The detected EACs were bisphenol A,
trans-diethylstilbestrol, and €umylphenol. Two of the wells with detections of these
chemicals tapped a landfiltachate plume, and the remaining well was shallow and
supplied water to a residence.

Groundwder affected by landfill leachate had the largest number of detections of EACs and

other contaminants of emerging concern and the highest total sum of concentrations of these
chemicals. The Stateds continued lenffllsorts to
likely will help minimize the migration of these contaminants to other parts of the aquifers.

Further data collection will refine this assessment of EACs and other contaminants of
emerging concern in Minnesotvwekdnregideatialndwat er .
areas on SSTS were available for sampling fr
Ambient Groundwater Monitoring Network currently (2012) is being enhanced to provide a

better assessment of the effects of land use on groundwaléy gAdditional wells in

unsewered residential areas were installed for this monitoring network enhancement during

the course of this study. These wells likely will be targeted for sampling as part of future
monitoring. This study did not assess otledtisgs susceptible to contamination from EACs

and other contaminants of emerging concern, such as feedlots (Meyer et al. 2000) or

agricultural lands amended with biosolids from wastewater treatment facilities (Kinny et al.

2006).

Additional data on thermaount of contamination in the water samples is needed for

subsequent assessments of EACs and other contaminants of emerging concern in the
groundwater since these chemicals frequently were detected at concentrations at or below

the method reporting limitThe collection of more field blank samples during future sampling
events will provide a better assessment of the magnitude of contamination and will refine the
characterization of the occurrence of these

Groundwater Monitoring and Assessment Program (GWMAP) / Ambient Groundwater
Monitoring / Statewide Baseline Study

Il n 1993 and 1994, the Minnesota Pollution Co
Monitoringand Assessment Program (GWMAP) sampled 132 primarily domedigcimne

MPCA Region 4, whickencompasses southwestern Minnesota. This sampling effort was part

of the statewide baselirmssessment (baseline study). The objectives of this study were to
deter mi ne wat er princgpdl aquifers, identiyMdmicalseos potentiad s

concern to humans, and identify factors affectingdis&ibution of chemicals. An important

benefit of this study was establishment of contacts with stateealdground water groups.

GWMAP efforts in 1998 are focused on providinfprmation from theébaseline study,

helping ground water groups prioritize monitoring efforts, and assisting with sampling
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and analysis of ground water monitoring data at the state and local levels.

(494 : : In March 1998, the Minnesota Pollution Control Agency

W Minnesota's principal aquiers| (MP CA) 1 el eased WaterQualityoft , fiBasel

B ez | M nNnesotaods Principal Aquifers, «
qualityofthest at e6s ground washeetr r esou

summarizes the study and providesitacts fomore

information. The baselingtudy is an assessment of ground

water quality in Minnesotads pr |
of the study were to determine background water quality of
the stateds principal aquifers

ground water qualityTo view the atire report, go to:
http://www.pca.state.mn.us/index.php/vielwcument.htm|?gid=6297

Anot her report in cooperation~n_t +tr +t -~ fjBase
Mi nnesotadguPfensbpakport is Baseline Water Quality i ne 'V
Quality of Minnesotabs Princ of Minnespta's 3ar s So

Principal Aquifers

report. This report focuses on MPCA Region 4. Region 4 is loca
in southwestern Minnesota aimtludes the counties of Big Stone,
Chippewa, Cottonwoodlackson, Kandiyohi, Lac Qui Parle,
Lincoln, Lyon, McLeod, Meeker, Murray, Nobles, Pipestone,
Redwood, Renville, Rock, Swift, and Yellovedicine The
regional office is located in Marshall.

SOUTHWESITaREGION

The following information needs for Region 4 were identified in
Myers et. al., 1991

long-term water quality monitoring;

water quality assessments;

baseline regional water quality;

impacts from agricultural chemical use, industrial discharges, irrigation, and household
hazardous wastes; and

intensive monitoring in arsahat lack alternative watengplies

g Minnesota Pollution Control Agency

= =4 =4 -8 -8 -9

Assistance needs were identified in the following areas:
9 data collection and interpretation; and
9 coordination of existing programs

The baseline study conducted by GWMAP is ideally suited to fulfilling the informedtio

need ofestablishing baseline regional water quality data. Information from the baseline study
can be used tmlentify types of longerm monitoring that would be most useful in Region 4.
Through analysis of thieaseline data, GWMAP provides assistaincide area of data
interpretationThe purpose of this report is to provide baseline water quality information for
Region 4 Comparisons are made between water quality in the principal aquifers of Region 4
to that in theemainder of the state. Signifitadifferences in ground water quality between
Region 4 and thstatewide data were determined, factors contributing to these differences
were identified, and potentiakalth implications were investigatéfater quality is a
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relative term which may havaultiple meanings. In this report, water quality typically refers
to water chemistry. Specifinstances occur where water quality relates to potential effects
on humans consuming grounater or general quality of water. The reader should be aware
of the® different applications afiater quality.To view the complete report go:to
http://www.pca.state.mn.us/index.php/vielwcument.html?gid=6294

In conjunction with the aboverpor t s, another report fABaselin
|l nformati on for Minnesotads Ten Surface Wat e
Al t hough the date is more than 14 years ago

doesndt c h athighaselingiafdrmafioa s very sisable. The following is the
information taken from this report on the Minnesota River Basin, in which Chippewa County
is located.

Minnesota River Basin
The Minnesota River Basin encompasses an area of

approximately 1790 square miles in western and secémtral

Minnesota. The Minnesota River originates in Big Stone Lakq """ CROTRD WATER QUALIR
and flows eastward into the Mississippi River. Important INFORMATION FOR MINNESOTA'S TEN
contributing watersheds include the Yellow Medicine, SURFACE WATER BASINS
Chippewa, Redwood, Cottonwood, Pomm@&elee, and Lac Prepared by:

Qui Parle River watersheds, Hawk Creek Watershed, and Bi|  the Groumd Water Monitoring and Assessment Program
Stone Lake Watershed. Annual precipitation ranges from les Environmental Outcomes Division
than 22 inches in the western part of the basin to over 28 inc Minnesota Pllution Control Agency
near the confluence of the Minnesota and Mississippisiv Augas, 199

Annual runoff ranges from 1.4 to about 4.5 inches and increg

from west to east. The basin is intensively farmed, primarily
with row crop agriculture. Topography ranges from nearly flat to steeply rolling, but most of
the area is gently rolling. Sép valleys occur

along the Minnesota River.

Precambrian crystalline bedrock underlies the entire area and crops out in some

locations near major rivers. Precambrian and Paleozoic sedimentary bedrock occurs in the
eastern third of the basin. Cretaceous toetk underlies most of the western tthards of

the basin, but has been eroded away along the river valleys. Sedimentary units are
generally less than 100 feet thick. The bedrock surface is highly variable and sedimentary
bedrock deposits may occur withass than 100 feet of the land surface.

The entire basin was glaciated. Surficial deposits range in thickness from less than

50 to well over 400 feet and consist primarily of ground moraine associated with the
Altamount moraine. Smaller areas are covebpgdyround moraine associated with the
Alexandria, Bemis, and Big Stone moraines, stagnation moraines associated with the
Altamount moraine, glacial lake deposits of varying texture, and terrace deposits along the
major rivers.

The hydrogeology of the bass controlled by glaciation. Buried sand and gravel

aquifers occur in most of the basin. These aquifers, taken as a whole, constitute a regional
ground water system that discharges to the Minnesota River, but individual aquifers are
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not hydrologically canected. Recharge occurs primarily in the uplands and in coarse
textured deposits, such as those that occur within stagnation moraines. Ground water
recharge and flow is likely to be slow within the glacial system. Sedimentary deposits of
Cretaceous, Palamic, and Precambrian age are found in much of the study area and
constitute important aquifers. Paleozoic bedrock aquifers are restricted to the eastern
third of the basin. Paleozoic aquifers include, from the southeast corner of the basin
toward the noiwest, the Galena, St. Peter, Prairie du Chien, Jordan, Franconia, and Mt.
SimonHinckley. These aquifers are generally covered by thick glacial deposits and are
therefore confined and protected from contamination by humans. Precambrian crystalline
rocks ae not extensively used as aquifers.

Results

We collected 205 samples from a wide variety of aquifers and hydrogeologic settings. These
include samples from buried sand and gravel, surficial sand and gravel, Precambrian,
Cretaceous, St. Peter, Jordan, €ad, Prairie du Chien, Franconia, and Mt.SirAdimckley
aquifers. The variety in aquifer types makes analysis of the data difficult. Some general
results are summarized below.

1. Water quality of most aquifers in the basin is fair to poor, with higheatnations of
dissolved solids. Boron, manganese, and nitrate concentrations can be high locally,
and drinking water standards for boron, manganese, nitrate, lead, arsenic, beryllium,
aluminum, chloride, and sodium were exceeded in at least one well.

2. The drinking water standard for boron (600 ug/L) was exceeded in 16 percent of
sampled wells. Nearly all these wells were located in the western half of the basin,
where Cretaceous bedrock occurs. More than 50 percent of wells sampled in the
eastern half othe basin had boron concentrations exceeding 300 ug/L, however,
indicating a source of boron in the glacial deposits.

3. The drinking water standard of 1000 ug/L for manganese was exceeded in 13 wells (6
percent). Nearly all manganese concentrations éighan 500 ug/L are located south
of the Minnesota River.

4. Tritium was primarily detected in samples collected along and within river valleys.
These appear to be areas where recharge is occurring. Concentrations of dissolved
oxygen were very low in tee areas, however, indicating that nitrate contamination is
unlikely. Nitrate was detected in only one sample that had a tritium concentration of
10 or more tritium units.

5. Concentrations of dissolved solids are high throughout the basin, but increase f
east to west.

6. There were six exceedances of the drinking water standard for nitrate (10000 ug/L).
Nearly all detections of nitrate occurred in the western half of the basin. Wells with
very high concentrations of nitrate (more than 5000 ug/L) hgld toncentrations of
dissolved oxygen and are thus sensitive to contamination. Some of these wells were
large diameter, dug wells and are likely to be poorly constructed.

We established three hydrogeologic regimes for the Minnesota River Basin.
Surficid outwash, including terrace deposits, occurs along the Minnesota and other rivers.
These deposits are not extensive. Water quality is fair and the aquifers may be vulnerable to
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contamination with nitrate. Stagnation moraines are focal points for reggnaaind water
recharge. Water quality is fair. Aquifers may be vulnerable to contamination when close to
the land surface. Ground moraine and ftegtured glacial lake deposits overlie most of the
basin. These deposits effectively confine underlying erguiVater quality is fair to poor.
Concentrations of dissolved solids increase from the stagnation moraines toward the
Minnesota River. In areas underlain by Cretaceous bedrock, water quality is poor, with high
concentrations of dissolved solids and boron

Surficial outwash. Water gquality fair.
May be vulnerable to contamination.

Ground moraine and lake deposits.
Buried sand and gravel aquifers. Water

[] quality fair to poor. Dissolved solids
increase toward the Minnesota River.
May be vulnerable to contamination
near stagnation moraines..

Stagnation moraines. Focal points for
regional ground water recharge.
Water quality fair. Vulnerable to
contammation when aquifers are close
to land surface.

Approximate western extent of
== ™ Paleozoic bedrock aquifers.

Approximate eastern extent of

- - Cretaceous bedrock. Ground water
Hydrogeologic regimes for the has high concentrations of boron and
Minnesota RiveBasin. dissolved solids.

Recommendations

1. Mapping the extent of Cretaceous bedrock will help identify areas where water quality
is likely to be poor and boron may exceed drinking water standards.

2. Recharge areas to the regional ground water system should be idefitifese areas
may require protection and lortigrm monitoring, particularly for nitrate.

3. Water quality of the Minnesota River and several of its tributaries is poor. The role of
ground water in quality of surface water in the basin needs to be betterstnold.
This includes understanding impacts from human activities such as tiling, manure
application, and establishment of large feedlots, and understanding the impact of surface
water on water quality of aquifers located in river valleys.

To view the etire report, go tohttp://www.pca.state.mn.us/index.php/view
document.html?gid=6340
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D. Minnesota Geological Survey (MG$

The mission of thdGS is to serve the peapbf Minnesota by providing systematic

geoscience information to support stewardship of water, land, and mineral resources. MGS
geological mapping and research evolve with the progress of science and technology, and the
MGS works closely with university,oyernment, industry, and community partners to ensure

we respond to the diverse needs of Minnesota.

E. United States Geological Survey (USGS)

Groundwater Recharge Areas

Groundwater recharge refers to how water enters back into groundwater supplies.

\/\j\ AT
The Hydrologic Cycle
y gic Ly o /
Pt "\, B /"_./
For th<=T most part, groqn_dwqter ],mm“ tion
comes directly from precipitation or O \
surface water that infiltrates into the S \\4\ N\
subsurface (below the land surface) STRE ‘
- nliltration
In turn, groundwater flows into many_~~ """ runar
streams and lakes. Groundwater ca| 2 T
be seen exiting frothe subsurface as ~ Water TabTe ~
springs. But most commonly, we | jiveed "
H 3 valer
obtain groundwater from wells, | “aifeo ,.‘.fﬁ:.’"“ i
Source:www.pca.state.mn.us Sand and Gravel Deposits

Most potential water recharging the groundwater system moves rapidly into surface waters,
however, sme eventually reaches the aquifers. The USGS has produceeshdattitled,
fiGroundwater Recharge in Minnesotadroundwater recharge is only betweef ihiches

per year in most of Chippewa County compared to greater than 6 inches per year in the
cental and eastern parts of the State. This follows general trends in precipitation. In the
western and northern parts of the State, where precipitation is the least (betv2&ein&@tes

on average per year), recharge rates are also the least. In cantrestentral and eastern
parts of the State, where precipitation is greater than 30 inches on average per year,
groundwater recharges rates increase to over 6 inches per year.

Recharge rates into unconfined aquifers are typically abe@bZiercentf precipitation.
According to the United State Geological Survey (USGS), water at very shallow depths
might be just a few hours old; at moderate depth, it may be 100 years old; and at great depth
or after having flowed long distances from places ofyemtater may be several thousands of
years old.
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The Minnesota Department of Agricultlsebmitted a Priority Concerns Input Form (found

in Appendix B), that provided a number of key implementation suggestio@hippewa

Cout y6s Water Pl an. Of special si &Chippdwac anc e,
Countyds Wat er, Tceobnnmeo n3eyn srietfiewirtey)d t o as #fAgr o
Themap, shown on the next page, classifies the County into three aquifer senstiivily. ra

low, medium, and high. These reflect the likelihood that infiltration precipitation or surface

water would reach the water table, potentially polluting the groundwater with surface
contaminants.

Chippewa County Water Plan Assessment of Priority Concerns Page59



MDA Groundwater Recharge Area Map
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F. Minnesota Department of Health (MDH)

The Minnesota Department of Healthodés (MDH) p
been mentioned throughout the Water Plan, but especially in the groundwater assessment
section. This is because drinking water quality, andfate subtopics that can be
categorized under that, is the MDHOGOs main re
with the following water quality initiatives:

Maintaining Drinking Water Quality Data

Drinking Water Protection: Public Water Supplies

Drinking Water: Private Wells (Well Management Program)
Clean Water Funding Activities

County Well Index (online database)

Licensed/Registered Well Contractor Directory

Well Sealing/Unused Wells

Well Disinfection for Private Wells

N>R WNE

In addition, the MDH prodces an Annual Drinking Water Report, which is a summary of

drinking water protection activities in Minnesota. According to the 2011 report (the most

recent one online), fifteen community systems, including the City of Watson in Chippewa

County, tested mmitive for bacteriological contamination in 2011. Standard procedures were
followed in all of these cases (i.e., disinfected, flushed, and retested) to ensure that any
contamination problems had been eliminated. All of the residents served by thedaffect
systems were informed of the situation. MD F
information and Best Management Practices. For more information, visit the following
website:http://www.health.state.mn.us/index.html

Wellhead Protection Areas

The fundamental goal of wellhead protection (WHP) is to prevent contaminants from

entering public wells. To accomplish this goal, public well owners must first determine

where the water supplygrtheir well(s) is coming from this area is called the Wellhead
Protection Area (WHPA). It can also be thought of as the recharge area to the public well and
is ultimately the area to be managed by the WHP Plan. The process used to determine the
WHPA bourdaries is called delineation. An accurate WHPA delineation is critical to the
overall success of WHP plans.

The WHP rule provides the framework and a minimum set of criteria to be considered for
delineating WHPASs. These criteria are the technical fastich affect the size, shape,
orientation, and location of the WHPA boundaries. There are five delineation criteria: 1)
Time-of-Travel (TOT), 2) Aquifer Transmissivity, 3) Flow Boundaries, 4) Daily Volume of
Water Pumped, and 5) Groundwater Flow. Tharisota Department of Health (MDH)
assigns staff in their Source Water Protection Unit to assist with preparing and implementing
wellhead protection plans.
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Drinking Water Supply Management Areas

The Drinking Water Supply Management Area (DWSMA) is ¢feographic area, including

the Wellhead Protection Area (WHPA), which is to be protected and managed by the WHP
Plan. Water suppliers use geographic landmarks, such as roads and property lines, to map the
boundaries of the area so that it is identifiabléhe general public.

Drinking Water Supply Management Area DWSMA Vulnerability

DWSMA Vulnerability identifies wells that should receive priority for source water
protection efforts. Vulnerability assessments must address three components: 1) Geologic
Sensitivity, 2) Well Construction, Maintenance, and Use, and 3) Water Chemistry and
Isotopic Composition (age dating). The Minnesota Department of Health (MDH) uses a
vulnerability rating method in which points are assigned for conditions that repaesent
perceived risk to a well. Supply wells classifiechas-vulnerableare required to manage
contaminant risks that may enter the aquifer through other wells. Wells classified as
moderately vulnerablenust manage point source contaminant risks througgtr etells

along with identifying underground hazardous chemical storage tanks. Wells classified
vulnerablemust manage all point source contamination risks and address land use activities
that threaten the aquifer.

Chi ppewa Countyo6s PftedtioanhreasSour ce Water

The MDAG6s online source wat edsfopriSoutceWater on map
ProtectionAreas in Chippewa County. The main information for each area is summarized
below:

U City of Milan Source Water Protection Areasi The Cityof Milan has a Wellhead
Protection Area of approximately 1,129 acres that was delineated in 2006. Itis
estimated that it takes approximately 10 years for surface water to reach the aquifer.
In addition, the City of Milan has a Drinking Water Supply Mgement Area that is

approxi mately 2,075 acres. Oof this, appr
Hi gh Vulnerabilityo to potential pollutio
AModerate Vulnerability. o Alevellothataren g t o N

classified as high vulnerability must manage all point source contamination risks and
address land use activities that threaten the aquifer. The moderate vulnerable wells
must manage point source contaminant risks through other welts\aitim
identifying underground hazardous chemical storage tanks. (Se&Bjlap

U City of Watson Source Water Protection Areas The City of Watson has a
Wellhead Protection Area of approximately 551 acres that was delineated in 2007. It
is estimated that takes approximately 10 years for surface water to reach the
aquifer. In addition, the City of Watson has a Drinking Water Supply Management
Area that is approximately 1,132 acres. Of this, approximately 568 acres are
classified as fyMood e r(a@gee Wialpner abi | it
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U City of Montevideo Source Water Protection Areas The City of Montevideo has
a Wellhead Protection Area of approximately 1,946 acres that was delineated in 2005.
It is estimated that it takes approximately 10 years for surface watadb the
aquifer. In addition, the City of Montevideo has a Drinking Water Supply
Management Area that is approximately 2,980 acres. Of this, approximately 1,235
acres are classified as AHigh Vulnerabil:@
aces classified with AModerate Vulnerabil]i
Statutes, all wells that are classified as high vulnerability must manage all point
source contamination risks and address land use activities that threaten the aquifer.
The moderte vulnerable wells must manage point source contaminant risks through
other wells along with identifying underground hazardous chemical storage tanks.
(See MaprC)

U City of Granite Falls Source Water Protection Areas The City of Granite Falls
has a Wehead Protection Area north of the community (located in Chippewa
County) of approximately 638 acres that was delineated in 2010. It is estimated that
it takes approximately 10 years for surface water to reach the aquifer. In addition, the
City of GraniteFalls has a Drinking Water Supply Management Area that is
approximately 1,108 acres, all of which i
potential pollution. (See Map JA

Source Water Assessment

A Source Water Assessment (SWA) is a documenmduced by the Minnesota Department

of Health (MDH), provided to the public water system, and made available to the-public

which summarizes a variety of information regarding the water sources used by a public

water system. There are 29 areas in Chippg@aunty with SWAs (listed ithe following

table . Many of the sites are |isted as having
This simply means that nearly potential pollutions sources are present in the inner wellhead
management zone, such asuaderground tank, sewer system, or similar potential pollution

sour ce. | f Aunknowno potential contaminants
not been completed. SWAs normally include the following information:

U A description of the drinking ater source(s) used by the water system (i.e. your well
or wells) and the area that contributes water to the source(s). This will include a map
showing the location of the water source(s).

U A determination of the "susceptibility" of your drinking wateusze to
contamination. Susceptibility describes how likely it is that a water source may
become contaminated. For wells, susceptibility is based on well construction, the
type of aquifer that supplies the well(s) and previous water sampling results.

U Drinking water contaminants of concern to anyone using the water source. For wells,
this will be based on any detection of regulated contaminants during previous water
sampling.
Chi ppewa Countyods Source Water Asses
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Assessment Known Contaminants
ID of Concern?

Buffalo Lake Lutheran Church 5120022 Potential Kerkhoven
Meadow Creek Assisted Living 5120161 Unknown Montevideo
HoIt House Bed and Breakfast 5120160 None Granite Falls
Granite Falls Energy, LLC 5120154 None Granite Falls
St. John's Lutheran Church 5120033 Unknown Montevideo
LqP Wildlife Management Area 5120155 Potential Watson
Kibble Equipment 5120035 None Montevideo
Tebben Enterprises 5120001 None Clara City
Immanual Lutheran Church 5120011 Potental Montevideo
Watson Hunting Camp 5120151 Potential Watson
1120002 Potential Maynard
5120157 None Clara City
1120006 Potential Watson
5120007 None Montevideo
1120004 Potential Montevideo
5120042 None Gluek
5120041 Potential Maynard
5120023 None Milan
1120001 None Clara City
5120150 None Clara City
5120010 Potential Montevideo
5120027 Potential Milan
5120146 Potential Montevideo
5120159 None Montevideo
5120043 Yes Montevideo
5120026 Potential Clara City
5120152 None Watson
5120158 Potential Montevideo
1120003 Potential Milan

Public Water Supply Name

Nearest City

Sourcehttp:/ /www.health.state.mn.us/divs/eh/water/swp/swa/swainfo/pdwgetpws.cfm
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The preceding tableeveals that one site had violated one or more standards for drinking
water quality established under the federal Safe Drinking Water Act. The water system is
currenty taking corrective action (such as treatment or provision of bottled water) to ensure
that its users are supplied with safe drinking water.

Minnesota Well Records Online Data Base

County Well Index (CWI) Online is a wdliased version of the CWI datgstem developed
by theMinnesota Geological SurvgMGS) and the Minnesota Department of Health
(MDH) for the storage, retrieval, and editing of watesll information.

The CWI database contains basiformation, such as
location, depth, and static water level, for wells drille County Well Index
in Minnesota. The database contains construction jm

geological information from the well record (well lo

for many wells. CWI Online also provides mapping pf
wells onto aeribphotos, allowing users to visually
identify well locations.

For example, the diagram shown to the right shows
the approximate well locations in Leenthrop

Township in Chippewa County. By clinking on eack
well online, one can view the Well and Boring
Reord. Information can also be searched by aquifgqr

type.

To access this data online, visit the following websige:
http://www.health.state.mn.us/divs/eh/cwi/

Well Water Testing through CountryselPublic Health at Benson, MN Certified Lab

The following information was received from Countryside Public Health for Chippewa
County:

Attached are a number of graphs, summarizing Chippewa County water testing froin 2002
2012. The graphs include the follving:

1. ATot al Coliform Tests Performedod by year,
were absent/ positive for Coliform bacteria.

2. nPercentage of Total Coliform Tests that
Note that the percentage aditive Coliform tests range from about 20%bout
40% of all Coliform tests.
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