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Executive Summ

This report has been prepared by Wenck Associates, Inc. (Wenck) in conjunction with

Cl earwater River Watershed Districtdéds (CRWD) staff to |
requirements set forth in Minnesota Statutes Chapter 103D.351, as well as to provide a

progress report of the Clearwater River Watershed Di st
(WMP) Implementation activities. In addition, this report summarizes 2016 hydrologic,

hydraulic and water g  uality monitoring data and provides an analysis of progress towards

goals in the context of the Districtds watershed manag:

In 201 6, the CRWD made progress towards goals established in the Watershed Management
Plan by doing the following:

i Completed constructionon the Swartout Lake Component of the Cedar Lake

Watershed Protection & Improvement Project in spring of 2016

i Continued work on maintenance of District projects.

i  Completed the technical analysis for the total s uspended solids (TSS) and bacteria
study.

i  Completed the final report for the Targeted Fertilizer Application  Project in the upper
watershed , which is funded in part by a federal Section 319 grant .

i Continued targeted implementation of agricultural cost share best managemen t
practices (BMPs) in high priority locations  that were identified through the total
maximum daily | oad ( TMDL) study and other grant funded studies including a Section
319 grant to install alternate tile intakes and a Clean Water Partnership grant to

targe t TSS and bacteria load reductions in the upper watershed
i Continued to implement rough fish management (removal and migration barriers)
The District also evaluated costs and benefits of the use of newer tracking
technology.
i Continued to monitor water g uality, hydrology and hydraulics to track water quality
trends and effectiveness of management strategies.
i  Progressed on design for the Watkins Area Stormwater Treatment Project.
i Continue d Aquatic Invasive Species ( AIS) work with lake associations as init iated by
lake associations.
i Administrator Loewen actively participated in the Stearns County  AIS Committee and
advised both Meeker and Wright Countydés #&1S Task Force
i Conducted various civic engagement activities, including focused outreach to district
school via partnership  with the Sauk River Watershed District

In 201 7, the CRWD plans to continue progress towards Watershed Management  Plan and
TMDL goals by:

i  Continuing to monitor water quality, hydrology and hydraulics to track water quality

trends and the effectiveness of existing management strategies. These actions help
to improve efficiencies of implementation projects

i Conducting rough fish removal and migration management as necessary .

i  Construct ing the Watkins Area Stormwater Project.

i Continuin g enrollment in the alternative tile intake project , and recruit project

participants to reduce sediment and bacteria load in the upper watershed
i  Completing maintenance on existing projects as noted in annual project inspections.
i  Continuing education and outreach efforts
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i Conducting the annual strategic planning session in March to evaluate WMP

implementation, perform adaptive management and identify additional needs. This
includes i dentifying additional projects and continuing to apply for grant dollars to
fund other CRWD projects .

i  Continuing discussions for update of the 10 -year comprehensive plan.

Significant hydrologic, hydraulic and water quality findings in this report include the

following:

1. Overall, annual precipitation and runoff was above normal at monitored locations
for the yearin 201 6. Precipitation ranged from 41.42 inchesin Kimball to 33.85
inches in St. Cloud . Runoff near the watershed outlet was below averageat 7.55
inches (compared to 7.9 inches in an average year).

2. Phosphorus loa ds from the Clearwater River are stable to declining, but still
above water quality target loads

3. Lake water quality  is stable to improving in all CRWD lakes based on lon g-term
trends. Water quality in both Cedar Lake and Lake Betsy - lakes directly
downst ream of intensive District water quality improvement activities - is stable to
improving . Lake Betsy water quality has improved dramatically since
implementation activities began in 2009 ; water quality in Cedar Lake has
stabilized near the  water quality goa | since work began in 2007.

4 . Lakes Louisa and Marie have improving trends between 2013 and 2016 .

5. Lake Augusta , impaired for nutrients, met the water qguality total phosphorous
(TP) standard 4 of last 8 years

6 . Clear Lake saw a record low concentration of 73 u g/L TP, just above it 60ug/L
state standard.

7. Lake Caroline saw a dramatic Secchi depth improvementin 2016 and chlorophyll -
a concentration improvement during the last four years .

8. Union Lake, temporarily highin TP is b ack down below the 40 ug/L TP standar d.

9. Clearwater Lake West documented the lowest average summer surface TP
concentration on record, <20 ug/L.

Information on the status of existing CRWD projects can be found by referring to the
CRWD6s Annual Project Inspecti dttp/Revervddrg/ |l.ocated onl i n.
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11 MISSION STATEMENT
The Districtdéds mission is to promot e, preserve
boundaries of the CRWD in order to maintain property values and quality of life.

1.2 DISTRICT HISTORY

The area encompassed by the CRWD is rich in soil and water resources. The presence of
those resources has encouraged the growth of two economic mainstays in this Central
Minnesota territory i farming and tourism. Around these basi cs have grown the
communities that support their needs. As population and industry grow, those priceless
resources, which we often take for granted, may deteriorate.

In the 1960s and early 1970s, those who fished and enjoyed the waters of the Clearwater
River Chain of Lakes began to notice a decrease in the clarity of those waters, an increase in
the number of rough fish (bullheads and carp), and an increase in the growth of algae on

the surface of the water. Property owners sought new tests from scientists interested in
water quality. Those tests revealed that the nutrient content of the water had increased
substantially since 1946 1 phosphorus was coming into the Clearwater Lake at a rate almost

double the rate considered damaging.

The lakes through which  the Clearwater River flowed were aging much too quickly. That
process, which is a natural phenomenon called "eutrophication,” was being helped along at
an alarming rate via pollution entering the river system from cities, farmland, private
property, and in  dustry.

Further reports concluded that the rate of phosphorus input could be reduced by as much as

50% if the cities of Watkins, Kimball, and Annandale, and the Modern Craftsmen's Milk

Association of Watkins installed on -land waste treatment systems instea d of discharging
sewage and industrial effluents into the Clearwater River and Warner Creek. In addition, if
the phosphorus input from all non - point sources (such as septic tanks, agricultural wastes,
storm water runoff, and soil erosion) could be signific antly reduced, water quality in the
watershed could be restored to an acceptable level.

After a lengthy series of meetings and legal research, those concerned came to the

conclusion that only a watershed district, with its powers of enforcement and its abi lities to
assess and to obtain federal and state funding, could tackle the pollution problem in the

Chain of Lakes. The CRWD was the culmination of years of hard work and the beginning of

many more years of work aimed at undoing some of the damage done ove r along period of
time to one of our most important resources i our lakes and streams.

The CRWD was established as a unit of local government on April 9, 1975, through citizen
petition by order of the Minnesota Water Resources Board, acting under authorit y of

Chapter 112, MSA (the Minnesota Watershed Act). Though the original thrust of the CRWD

and its five -member Board of Managers was the improvement of water quality in the

Clearwater River Chain of Lakes, its scope has grown into a complete program of wa ter
management within its boundaries.
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1.3 DISTRICT INFORMATION

Mailing Address 75 EIm Street East
PO BOX 481
Annandale, MN 55302
Website www.crwd.org
Office hours 8am -4pm M -F (in field frequently, call ahead)
Board m eeting schedule Regular meetings are held monthly on the 3 " Wednesday at

6:00pm at City Hall in Annandale, MN. Special meetings are
called on an as -needed basis.

1.4 MONITORING & REPORT OBJECTIVES

The Clearwater River Watershed Di str i ct 6 s r@y@ang Widditering @rogram i started
in 1980 - is critical to track long term water quality and hydrologic trends. This report
summarizes data to evaluate progress towards water quality goals through program/ project
implementation. This allows the CRWD to optimize costs and benefits of natural resource
protection programs within the District. The 2016 monitoring plan is summarized in

Appendix A, monitoring locations and impaired waters are summarized in Figure 1 -1.

The objectives of the ~ Water Quality M onitoring and Watershed Management Plan
Implementation Status program are:
1. Track progress towards water quality goals for impaired waters by:

a) Measuring water quality trends in lakes and streams  and pollutant loads .

b) Tracking programs and projects implemented

¢) Evaluati ng water quality in the context of programs/ projects implemented

Fill data gaps identified in the TMDLs

3. Continue to provide baseline water quality data and calibration data sets to refine
TMDL load reduction s.

4. Track long -term trends in all CRWD waters m onitored ensuring early detection of
declining trends . Appendix B and C summarize historical loading and water quality
data .

5. Provide recommendations for ongoing programs, projects and watershed
management strategies based on data

n
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Figure

16 1: Impairments and water quality monitoring locations in the Clearwater River Watershed District
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20201Bi nanci al Condi t i
SUMMARY OF REVENUES SUMMARY OF EXPENDITURES
General Property Taxes $250,852 Governance $69,119
Intergovernmental Revenue $138 ,564 Administration & General $164,867
Special Assessments $312,906 Technical & Engineering $194,570
Misc. & Interest Income $9,667 Operation & Maintenance $134,170
Water Quality Mon itoring $41,694
Capital Outlay $97,829
Total Revenue $711,989 Total Expenditures $702,249
Fund Balance s i January 1,201 6 $920 ,352
Fund Balance s i December 31,201 6 $93 0,092
Revenue Sources Expenditure Sources
m Capital Outlay
1.37% ® Intergov't 9.84%
Revenue :
®m Water Quality
5.94%  Monitoring
m Special B Administration
Assessment 19.11% & General
® Technical &
Engineering
® Property Taxes
Operation &
Maintenance
] m Governance
m Misc. & Interest
Income
Note: The District conducts an independen taudit annually ; audited financial statements are available for public
review at the Districtdéds office during normal business hours,

http://crwd.org/audit_re

ports.html

. The above information can be found

on pages 10 -11 of said rep

The activities of the CRWD are funded by a combination of an ad valorem tax levy (based
on property values within the CRWD), special assessments, and grants. Funds raised by

special assessment can only be used for the specific purpose they w
corresponding levies and special assessments are approved after public

CRWD budget,

notice and hearing, as dictated by statute. This public hearing is normally held at the
September regular meeting. A detailed budget is available for public review at the CRWD

office.
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30 ProgrileoswarWast er Qual i|t ySt@a aulss
of CRWD Projects and

The CRWD Watershed Management Plan (WMP) identifies the upper watershed (upstream of
Lake Betsy) as the highest priority for implementing both capital projects and programmatic
BMPs. Because of the flow -through nature of the Clearwater Chain of Lakes, water quality in

upper watershed lakes like Clear Lake and Lake Betsy is the primary d river of water quality
in downstream lakes like Clearwater Lake. Nutrient | oads from upper watershed lakes and
their tributary watersheds drive impairments in lakes further downstream. Clear Lake, Lake
Betsy, and the tributary watersheds are targeted for i ntensive BMPs to not only improve

water quality in those lakes, but to also reduce the load to downstream water bodies. All
lakes will eventually be targeted, but the greatest impact will be achieved for the lowest

cost by initially focusing the efforts on improvements in the upstream end of the District and

working downstream.
3.1 PROCESS

The CRWD WMP is specific inits  focus : implement the identified projects and programs in
high priority geographical area s. The District makes a nnual adjustment s to further focus and
refine management activities . The Board and staff review this report, compare findings to

the WMP, and then prioritize projects and programs . They typically select one-three projects
and programs to focus on in the coming year . The annual plannin g is based on remaining
programs and projects identified in the Plan, water quality monitoring findings as well as
other opportunistic projects identified during the year. This on -going strategic planning
keeps the CRWD focu sed and efficient.

3.2 YEARLY SUMMA RY OF PROGRESS | STA TUS OF PROJECTS AND PROGRAMS

The following section summarizes year by year strategy as well as programs and projects
undertaken since the plan was adopted:

2009
p Prioritized six projects from the overall TMDL Implementation Plan
1 City o f Kimball Stormwater Retrofit
Lake Betsy Internal Load Management
Watkins treatment area
Targeted Fertilizer Application Project
Kingston Wetland Restoration
1 Clear Lake South Sand Filter/ Weir
p  Applied for grants for each of prioritized projects, received grant for Kimball
stormwater (Kimball Stormwater would eventually be broken intotwo phases, grant
for Phase | was received in 2009)
p Implemented agricultural BMPs identified in the TMDL Implementation Plan in upper
watershed .
p  Conducted additional monitori ng, including collection of lake bottom samples and
sediment phosphorus release an alysis in Clear and Betsy Lakes.
p Implemente ducation program including watershed tours and outreach to lake
associations, farmers and local government units.

= =a —a =
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2010
p Applied fo r and received Section 319 grant for Kingston Wetland Restoration and
Targeted Fertilizer Application Project
p  Applied for Watkins Area Restoration Grant and Lake Betsy Internal Load, grants not

funded .
p  Applied for and received CCM funding for streambank r estoration.
p Implemented BMPs identified in the TMDL Implementation Plan.
p  Conducted additional monitoring to fill in data gaps and continue to assess int ernal

loading in District lakes, including collection of lake bottom samples and sediment
phosphorus rel ease analysis in Augusta and Scott Lakes

p Implemente ducation program including watershed tours and outreach to lake
associations, farmers and local government units.

p Implemented Fertilizer Field Trial Project

2011
p  Constructed Kimball Stormwater Project (now known as Phase I)
p  Applied for and secured a grant for Kimball Stormwater Phase |l
p Implemented BMPs identified in the TMDL Implementation Plan
p  Applied for and received CCM funding for streambank restoration.
p  Conducted supplemental water quality and hydrologic monitoring in accordance with

recommendations of the implementation plan throughout the District to track
progress and focus implementation efforts.

p Implemente ducation program including watershed tours and outreach to lake
associations, farmer s and local government units.

p Implemented Fertilizer Field Trial Project

2012
p  Applied for and secured one grant for two projects in the Cedar Lake Subwatershed:
1 Highway 55 project
1 Swartout Wetland Project
Completed Clear Lake South Sand Filter/ Weir
Im plemented BMPs identified in the TMDL Implementation Plan
Applied for and received CCM funding for streambank restoration.
Conducted supplemental water quality and hydrologic monitoring in accordance with
recommendations of the implementation plan through out the District to monitor
project performance and better focus implementation efforts.
p Implemente ducation program including watershed tours and outreach to lake
associations, farmers and local government units.
p Implemented Targeted Fertilizer Project

T T T ©

2013
p  Advanced implementation for priority projects
1 Completed design of Kimball Phase Il stormwater retrofit; worked to complete

permitting
1 Further developed feasibility for Betsy Lake Internal Load Management
1 Feasibility study of Lake Augusta Internal Load management options

1 Lake Augusta AIS Project
p  Applied for and received CCM funding for streambank restoration.
p  Secured funding for 20 CCM crew hours for stream bank stabilization for 2014.
p Implemented BMPs identified in the TMDL Implementation Plan

3-2
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p  Conducted supplemental water quality and hydrologic monitoring in accordance with
recommendations of the implementation plan throughout the District to monitor
project performance and better focus implementation efforts.

p Implement e ducation program includ ing watershed tours and outreach to lake
associations, farmers and local government units.

p  Began Kingston Wetland Restoration Project

p Implemented Targeted Fertilizer Project

2014
p  Advanced implementation for priority projects
1 Completed 90% of construct ion for Kimball Phase Il stormwater retrofit
1 Conducted F easibility Study Betsy Lake Internal Load Management

1 Completed design and permitting for two Cedar Lake watershed projects,
construction to begin early in 2015
1 Continued implementation of Targeted F ertilizer Application Program , early
reports from Co - Ops indicate enroliment is approaching goals.
p  The Targeted Fertilizer Application Program was Awarded :

1 Minnesota Association of Watershed District Program of the Year
1 Environmental Initiative Natural R esources Award .
p  Applied for both rounds of MN Board of Water an@WSR)iTargeR& sour ces d

Watershed Implementation Program to complete the plan implementation ; CRWD
was not selected for either grant
p  Applied for a Clean Water Legacy (CWL) grant for the Watkins Project

p Applied for Section 319 funds for the Alternative Tile Intake Demonstration Program

p  Measured and recorded positive results of the Kingston Wetland Restoration Project
including reduced soluble phosphorus export from the wetland and im proved
dissolved oxygen concentrations downstream

p  Conducted supplemental water quality and hydrologic monitoring in accordance with
recommendations of the implementation plan throughout the District to monitor
project performance and better focus impleme ntation efforts.

p Implement ed education program including watershed tours and outreach to lake
associations, farmers and local government units.

p Received a Clean Water Legacy Grant for the Watkins project and began design and
permitting.

p Completed final project clos eoutfor Kimball Phase Il

p  Completed construction for the Highway 55 portion of the grant -funded Cedar Lake
Watershed Protection and Improvement Project

p  Achieved substantial completion Swartout portion of the grant -funded Cedar Lake
Water shed Protection and Improvement Project

p  Awarded 319 funds for the Alternative Tile Intake Demonstration Program and began
program implementation

p  Continued to enroll landowners in the Targeted Fertilizer Application Program.

p Reported positive results of the Kingston Wetland Restoration Project in the final
report and maintained sediment forebay.

p  Continued to implement rough fish management (removal and migration barriers) .

p Implemented agricultural best management practices via existing District cost -share
and/or partnering with other entities (ex SWCDSs).

p  Conducted water quality and hydrologic monitoring in accordance with
recommendations of the implementation plan throughout the District to monitor
project performance and better focus implementation effo rts.
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p  Continued Aquatic Invasive Species (AIS) work with lake associations as initiated by
lake associations. Actively participated with county -level AIS activities.

p Implemented e ducation program including school district outreach via partnership
with Sau k River Watershed District, watershed tours and outreach to lake
associations, farmers and local government units.

Table 30 1: 2016 Summary of Progress | Status of Projects and Programs

Activity

Notes

Advisor y
Committee

Per MN Statute 103D, the CRWD Board of Managers has appointed an
advisory committee. More information on the committee, include meeting
minutes, can be found at: http://crwd.org/advisory_co mmittee.html

Annual
Project
Inspections

On an annual basis, the CRWD conducts a review of the operational status
of all projects the CRWD owns, operates and/ or maintains on the

landscape. Atami ni mum vi sual i nspection of i
componen ts are performed, with more in -depth inspections performed as
warranted. From this, actions items needed to maintain operational
effectiveness are determined . The results of these inspections are

summarized annual in a Project Inspection Report, which serv es to provide
an annual status update to the CRWD Board of Managers. On July 20,

2016, the 2016 report was accepted by the CRWD Board of Manager A
copy of report can be viewed at:

http://crwd.org/pu blications_reports.html

Status of projects and programs that do not physically exist on the
landscape are covered below.

n

Aquatic
Invasive
Species (AIS)
Treatment
Programs

The CRWD has established four programs for the treatment of AIS in
certain CRWD waters. These programs are funded by special assessments,
and the lake associations on each lake undertake the management of the
treatment programs  via agreement with the CRWD ; the CRWD acts as a
fiscal agent on all projects.
1 Cedar Lake AIS Project
o0 8.8 acres of Curly -Leaf Pondweed chemically treated
0 20.273 acres of Eurasian Watermilfoil chemically treated
I Clearwater Lake Eurasian Watermilfoil Treatment Project
o 73.8 acres of Eurasian Watermilfoil chemically treated
I Lake Augusta AlS Project
0 3.31 acresof Curly-leaf Pondweed chemically treated
o 7 acres of Eurasian Watermilfoil were mechanically
harvested
9 Lakes Louisa & Marie AIS Project
o 13.83 acres of Curly -leaf Pondweed chemically  treated on
Lake Louisa
o 14.78 acres of Curly -leaf Pondweed chemically treated on
Lake Marie

In addition, the CRWD actively participated with county -level AIS
activities , principally by serving in an advisory role

Bog Control
Projects

In response to high water levels in the mid -1980s that caused severe

floating bog problems on Augu sta, Clearwater, and Grass Lakes, the CRWD
set up two bog control projects with the cooperation of the lake property

owners involved. These projects included acquisition and improvement of
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Activity Notes

access areas for bog removal, and the funding (via assessment) and
process for removal of floating bogs deemed harmfu l.

The CRWD works in conjunction with the Minnesota Department of Natural
Resources as well as other local authorities in removal of problematic bogs

from choke points on these three lakes in order to ens ure river flow is not
restrict such that flooding could result. Bog removal by the CRWD is

governed by CRWD Policy. Minimal bog activity was noted in 2016.

Education Program is a collection of activities, events, publications, etc. t hat fall
and Outreach under various projects and programs of the CRWD. Provides means to:
Program 1 Inform citizens on CRWD activities

1 Encourage involvement and ownership of water -resource issues

1 Discover citizen concerns
1 Establish and test methods
Activities completed in 201 6 under this program include:

1 Multiple press releases |, reports, and other publications

1 Several CRWD advisory committee meetings

1 Booth at both Annandale and Kimball Business Expo s.

1 Attendance at multiple meetings and with individuals on a variety
of circumst ances.

1 Commented on variance and permit requests from Corinna
Township, Meeker County, Stearns County and Wright County .

1 Engineering staff presented on a CRWD project at the 201 6 lowa
Water Resource Conference

1 Project signage installed at East Swartout an d Old Highway 55
projects .

9 District -wide tour for interested citizens performed

1 Multiple surveys of program enrollments and general citizens

9 Partnership continued with Sauk River Watershed District to extend

their school -age outreach programming to schoo Is in the CRWD .
Incentive Agricultural Incentives
Program 1 No-till to spring incentive: 10.31 acres
Visit: http://crwd.org/incentives.html to learn more about these incentive
offerings.
Partnerships Mississ ippi River (St. Cloud) Watershed WRAPS

Collaborated with partners on this project where possible. The CRWD
remains committed to working with its partners on the watershed
restoration and protection strategies report process.
Opportunistic Partnerships
The CRWD will often work with other entities to accomplish water quality
goals.
I Norton Ave Erosion Issue: The CRWD was contacted by local
residents regarding concerns with significant erosion along Norton
Ave on the southern shore of Lake Augusta. The CRWD s olicited the
involvement of Wright County SWCD to develop a solution to this
issue. Solution development continues in to 2017 .
1 Several other opportunities to partner on water quality
improvement projects remain into 2017.

Project - Agricultural Co st - Share BMPs
specific Continued targeted implementation of agricultural cost -share best
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Activity Notes
management practices (BMPs) in high priority locations identified in TMDL
studies.
1 Included continuing to work on the federal Section 319 -funded
Alternative Tile Intake Projec t.
1 Included the completion of the analysis portion of the Clearwater

River Restoration and Protection Phase Il Project (Clean Water
Partnership -funded) , as well as imitating recruitment of landowners
in the targeted area for BMP implementation
Cedar Lake  Watershed Protection & Improvement Project
Completed final project closeout for two Cedar Lake Subwatershed
Projects which were funded in part through Clean Water Legacy Grants.
Targeted Fertilizer Application Reduction Project
Completed and submitted th e final project report to the MN Pollution
Control Agency.
Watkins Area Stormwater Treatment Project
Continued design and permitting work on the Clean Water Legacy Grant

project for stormwater management in and around Watkins, MN.
Rough Fish The CRWD continues to implement rough fish management strategies
Management (principally removal and migration barriers) in areas of the CRWD where
Program management funding has been established. In addition, several test net

surveys were conducted to determine if | ake seining was warranted in

2016. Open water seining was conducted on Lake Louisa in fall 2016 will
low rough fish pull numbers. Under ice seining on Swartout Lake was
planned for early winter 2017.

Water quality Conducted water quality and h ydrologic monitoring in accordance with
monitoring recommendations of the WMP throughout the District to monitor project

performance and better focus implementation efforts.

3.3

OTHER MATTERS AFFECTING THE INTERESTS OF THECRW D

Listed below are several matters that oc curredin201 6t hat affected the

1.

3.4

The Minnesota Pollution Control Agency, through its operating permit for the

Clearwater Harbor and Hidden River Sanitary Sewer Systems, has required the

institution of a Nitrogen Mitigation and A nalysis Pl an. At the end of 2016 the CRWD
was in the process of  finishing the investigation of alternatives to meet the
requirements of the plan  , and was seeking grant funding for implementation of an
alternative to meet plan requirements

SUMMARY OF PRIORITY PROJE CTS

The CRWD has implemented s everal major projects to achieve water quality goals; statusis
shown below .

Table 30 2: Priority Implementation Projects

CRWD©O s

P
Project Reduction Expense Learn more
(Ibs/yr)
Projec ts Recently Completed

Cedar Lake 1,500 $295,000 http://crwd.org/cash_061.html
Restoration (06 -

01 Original)
City of Kimball 244 $189,550 http://crwd.org/tmdl_willowcreek.html
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TP

Project Reduction Expense Learn more
(Ibs/yr)
Stormwater
Management
(Phase I)
Clear Lake 588 $80,000 http://crwd.org/clear_southnotch.html
Notched Weir
City of Kimball 1,175 $985,000 http://crwd.org/tmdl_kimball -stormwater - PHII.html
Stormwater
Reclamation and
Reuse (Phase II)
Kingston Wetland 1,955 $589,000 http://crwd.org/tmdl_kingston_restore.html
Feasibility Study
and Wetland
Restoration
Conservation TP load $65,275 http://crwd.org/tmdl_ccmriparian.html
Corps reduction
Streambank associated
Restoration with
sediment
load
reduction
Cedar Lak e 1,280 $583,000 http://crwd.org/cash_061_protectandimprove.html
Watershed
Protection and
Improvement
Projects (06 -01-
Modified)
GPS Fertilizer 3,200 $437 ,000 http://crwd.org/tmdl_targetedfertilizer.html
Application
Expand N/A N/A Incorporated in grant funded scopes of work are
Education efforts to expand the CRWDS?
Program programs. The CRWD had a strong relati onship with
Lake Associations and hosts educational events that
primarily target adults. The education program was
expanded to include social media outreach as well
as school age children in the community.
Projects In Progress
Clearwater River TBD $144,000 Source inventory update complete. Design and
Restorati on & implementation of best management practices at
Protection Phase prioritized locations underway.
Il http://crwd.org/tmdl_crr&pll.html
Watkin s Area 796 $645,882 Land was acquired for this project in mid -2000s . An

Stormwater
Treatment

initial grant application for $351,906 scored highly

but was not selected in 2009 due to amount
requested. Conducted additional feasibility work
and completed ano ther grant application which was
not awarded. The District received grant award in
2015 and began design and permitting.

Construction is planned for mid -2017 .
http://crwd.org/tmdl_watkins -area-
stormwater.html
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Potential

phosphorus load
reduction
projects

. TP Estimated
I Reduction Expense SIEU
(Ibs/yr)
Potential Future Projects
Lake Betsy 1,300 7 $250,000 - A feasibility study was conducted in 2014 to support
internal load 6,500 lbs $600,000 project deve lopment, alum treatment is under
management consideration.
Clear Lake TBD TBD Watershed soluble phosphorus loads to Clear Lake
soluble are a priority and needed to meet lake water quality
phosphorus load goals. Investigate opportunities to retrofit ex isting
from watershed project to incorporate soluble phosphorus removal.
CD 20 project TBD TBD CD 20 is a major source of bacteria to the
Clearwater River. Investigate sources and
opportunities to mitigate loads.
Watkins soluble TBD TBD Identify and develop projects to reduce soluble
phosphorus load phosphorus loading in the watershed.
reduction project
Other soluble TBD TBD Identify and develop projects to reduce soluble

phosphorus loading.
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40 Managerso6 Plan of

4.1 PLAN OVERVIEW

The CRWD Board of Mangers approved the following plan at their March 15th, 2017 regular
meeting. The scope of this plan is limited to a high -level overview, providing a summary of
work envision by the CRWD Board of Managers for the year. Throughou t the year, new
information and opportunities may arise; as such, implementation of the plan may be

altered at any time. While focused only on 2017, the plan factors in long -term planning to
ensure the District remains on task to accomplish its mission and purposes.

Many work items covered below are too complex to be completely covered in a single, all -
encompassing work plan. As such, many of these items have their own stand -alone work
plans.

Table 40 1: Plan Categories Summary

Categories Work Item | Priority Level

Policy Updates | Priority:  High

Order special assessment to replenish Pleasant Lake Outlet O&M
Fund | Priority:  High

General Special Assessment System Update | Priority:  High
AclE e Investigate opportunities with local partners to fund shared staff
focused on ag BMP implementation | Priority : Medium
Re- estimate phosphorus removal calculations | Priority:  Medium

Investigate technological opportunities to improve productivity |
Prio rity: Low

Repairs at Annandale Wetland Treatment System| Priority:  High
: Repairs at Lake Augusta Erosion Control | Priority: ~ High
Operation & - - —
. Sanitary Sewer Systems, under professional management | Priority:
Maintenance of .
Existing High - — "
eI School Section Lake Out_let Propct.. complete re -estabhshmen} by
October 2017, complete ice barrier in winter 2017 -18| Priority:
High
Clearwater Harbor/ Hidden River NMAP Implementation: secure
grant funding and complete design | Priori ty: High

Lake Betsy Internal Load Reduction: submit grant applications in

Capital P rolect | 5017 | Priority: _High

Watkins Area Stormwater Treatment Project: complete construction
in 2017 | Priority:  High

Agricultural Incentive Programs: implement ATI, CRR&PII, work with
Wright SWCD on Cedar Lake Subwatershed, continue District -wide
incentive offerings | Priority: ~ High -Medium

Aquatic Invasive Species Programs: continue fiscal agent role,
continue to serve in advisory roles for county programs, assist lake

FIERES asso ciations considering District project | Priority:  High -Medium

Civic Engagement Program: attend various meetings, update fact
sheet, attend Expos, make press releases, continue social media and
school -age educational outreach | Priority:  High - Medium

Floating Bog Control Programs: continue to remove problem floating

4-1
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Categories

Work Item | Priority Level

bogs as needed | Priority:  High

Inspection Program: perform visual inspections of CRWD
infrastructure and issue report | Priority: ~ High

Residential/l Commercial Incentive Programs: continue District -wide
incentive offerings | Priority:  Medium

Rough Fish Management Programs: consider repairs/ modifications

to existing migration barriers (as -needed), operate temporary trap at
Segner Pond inlet, investigate seining from Betsy and Scott Lakes |
Priority:  High -Medium

Vegetation Management Program: perform management at multiple
CRWD sites, control woody and noxious species at sewer and
wetland treatment projects | Priority:  High

Water Quality Monitoring Program: Refer to 2017 WQM Proposal|
Priority: ~ High

CREP & RIM Opportunities: Work with local SWCDs to implement

. CREP & RIM in strategic locations within the CRWD | Priority:
Potential Medi
Opportunities edium
Norton Ave Erosion Control Partnership Opportunity: As able, partner
with Wright SWCD  to bring this effort to fruition | Priority: ~ High

4.2 PLAN DETAILS

Section 4.2 provide s greater detail for each of the five categories that make up the
Ma n a g ePlas @ Work for 2017.

Table 408 2: General Admi nistration

1 Policy Updates

Tasks Description
Summary: The CRWD Board has instructed its staff to compile all
policies into a single fApolicy book,

policies and amend several current policies as part of this book

creation.

Plan:

I Staff completes the compilation of policies into a policy book, as
well as the drafting of new policies and amending of several
existing policies by June 2017. Priority: ~ High

I Board review and approves policy book. Priority:  High

Summary: The Pl easant Lake Outl et Contr
below its targeted reserve level. As such, the CRWD Board plans to
levy a special assessment to replenish the reserve.

June 2017

Order Operation Plan:
& Maintenance 1 Contact Pleasant Lake Improvement Association to ensure
5 Assessment for residents are aware of this upcoming assessment. Priority:
Pleasant Lake High
Outlet Control 1 Update assessment roll with new parcel ownership
Project information, making reallocations as necessary due to parcel
changes (splits, combinati  ons, platting, etc.)  Priority: ~ High
1 Order special assessment at September 2017 budget hearing.
Priority: ~ High
Special Summary: The CRWD recently switched to a hew accounting system
3 Assessment to provide better services, decrease operationa | costs, comply with
System Update changing standards and provide more options for reporting and
4-2




Tasks Description
recordkeeping.
Plan: Staff implements the new special assessment program by
August 2017. Priority:  High
Summary:  From recent findings of perso nnel subcommittee, in 2017
the CRWD is to investigate opportunities with local partners to fund
Shared Staff . L
4 Opportunities shared staff focuged on ag BMP implementation in Wat'ershed.
Plan: Hold meeting with Meeker and Stearns SWCD in summer 2017
to discuss shared staff opportunitie s. Priority: ~ Medium
Summary: The CRWD has several legacy projects (ex. Annandale
Wetland) that originally were calculated to contribute a significant
Re-estimate nutrient load reduction. It has been some time since those projects
3 Phosphorus were analyzed to determine whether they continue to provide said
Removal reductions, whether the projects have reached the end of their useful
Calculations lives, and/or whether modifications are needed.
Plan; Staff develops and Board approves an analysis schedule fo r
legacy projects by end of year 2017. Priority:  Medium
Summary:  As previously directed by the Board, staff is investigating
potential technological improvements to increase productivity
6 Technology Plan:
Improvement 1 Investigate technology to improve d ata collection as part of
annual inspections and water quality monitoring Priority:
Low

Notes: Regularly recurring items, such as monthly claims processing, or levying of annual
O&M special assessments, are not included.
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Table 40 3: Operation & Maintenance of Existing Infrastructure

Projects

Description

Purpose

Annandale
Wetland
Treatment
System Repairs

Summary: Constructed in 1980s to address
nutrient loading from City of Annandale,
including the former  wastewater treatment
plant, this project is estimated to provide
phosphorous load reduction of ~750 Ibs.
annually. 2016 inspections noted the need for
repairs to multiple sections of the projects west
channel and berm in order to main tain
operational effe ctiveness .

Plan: The Board will direct its engineer to
develop a quote package in Fall 2017, with
guotes to be solicited and chosen winter 2017 -
18 and repairs to be made in the same period.
Priority:  High

Watershed
nutrient load
reduction

Lake Augusta
Erosion Control

Summary:  Constructed in 1980s to alleviate a
large erosion problem on the southwest side of
Lake Augusta due to groundwater action, this
project is estimated to provide phosphorus load
reduction of ~42Ibs./ yr. In winter 2017 -18it
was disc overed that a portion of the project was

in need of additional repairs.

Plan: The CRWD Board has already directed its
staff to develop repair designs, with the goal of
joining with Wright Count
reconstruction work on nearby County Road 3.
Repairs should be completed by fall 2017.

Priority: ~ High

Watershed
nutrient load
reduction

Sanitary Sewer
Systems

Summary: Completed in 00s, the CRWD owns
and operates four communal wastewater
treatment systems that were petitioned either

by developers or Stearns County.

Plans: See capital projects for large project for
two systems. All four systems are managed by

a professional firm. Maintenance schedule has
been established and is followed for system
components. Priority:  High

Wastewater
treatment,
groundwater and
surface water
protection

School Section
Lake Outlet
Control
Structure

Summary: Instituted in mid  -1980s to address

high water on this lake and minimize erosion

caused by high water. Currently, this project is

undergoing re -establishmentto install a robust

ice barrier and to establish a new benefits

structure for future assessments.

Plans:

1 Complete processtore -establish project by
October 2017. Priority:  High

1 Install new ice barrier system Winter 2017 -
18. Priority:  High

Local flood
contr ol

Note: Projects in need of minor work (defined as less than $2.5K), or work that is non -
construction in nature are not listed

4-4
June 2017



Table 40 4: Capital Projects

Projects Description Purpose
Summary: The MN Pollution Control Agency, as MPCA permit
part of its operating permit for these two sewer required, protect
systems, has mandated a nitrogen mitigation local

Clearwater . .
. and analysis plan (NMAP) be implemented by groundwater
Harbor/ Hidden . L
. permit expiration in 2019.
1 River Sewer Plan:
I?nylesmtenetart?oi 0 9 Secure grant funding from state to implement
P summer 2018. Priority:  High
1 Complete design Fall/ Winter 2017. Priority:
High
Summary: The CRWD lists addressing inte  rnal Internal load
load in lake Betsy as one of five priority activities reduction,
in is current watershed management plan. In improve lake
preparation, the CRWD has completed a ecology
Lake Betsy feas!bm.ty study along with additional water
monitoring.
2 Internal Load .
Reduction Plan:
1 Staff completes one -of-one meetings with
regulato ry authorities and granting entities by
summer 2017. Priority:  High
1 Staff submits grant application late summer
2017. Priority:  High
Summary: The CRWD was awarded a $351,906 Watershed
. Clean Water Legacy Grant from BWSR to address nutrient load

Watkins Area : .
dissolved phosphorus from both an urban and reductions,

3 Stormwater . . :
Treatment agricultural watershed around Watkins, MN. restore native
Plan: Complete construction by winter 2017. hydrology

Priority:  High

June 2017
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Table 40 5: Programs

Projects

Description

Purpose

Agricultural
1 Incentive
Program

Summary: The CRWD has a long history of
leading, partnering and encouraging the installation
and adoption of best managem ent practices (BMPs)
of agricultural lands to mitigate nutrient exportation
to downstream waters. Today the CRWD has
multiple efforts underway to continue this effort.
Plans:

I Continue to implement the Alternative Tile
Intake Project, partnering with Meek er and
Stearns SWCDs to implement in the upper
Clearwater River watershed. Priority:  High*

I Continue to implement the Clearwater River
Restoration & Protection Phase Il Project,
partnering with Meeker and Stearns SWCDs to
implement in the upper Clearwater R iver
Watershed. Priority:  High*

1 Form partnership with Wright SWCD to
accelerate BMP adoption in the Cedar Lake
watershed. Priority:  Medium

I Continue district -wide incentive offering,
focusing on leveraging existing offerings from

outside groups (ex. RIM/ CREP/ CRP, state cost -

share, EQUIP) for implementation in prioritized
areas. Priority:  Medium

Watershed
nutrient load
reduction

Aquatic
Invasive

Species
Programs

Summary: The CRWD is addressing AIS in three
ways: 1) acting as a fiscal agent via establis hment
of projects to control existing and new AIS
infestations on lakes were residents have petitioned
for projects, 2) serve in advisory roles on county -
established AIS committees and task forces and 3)
encourage local groups and governments, along
with s tate groups and governments, in their AIS
efforts and provide support as needed/ as able.
Plans:
1 Continue to act fiscal agent for established
projects, following policy. Priority:  High
1 Work with other lake associations considering
petitioning the CRWD to  undertake their own
projects. Priority:  High
1 If brought forward by residents, consider
amending and/or replacing existing AIS project
to incorporate AIS prevention measures, along
with control measures. Priority: ~ High
1 Continue to serve in advisory roles f or county
AIS committees/ task forces. Priority:  Medium

Maintain lake
ecology and
mitigate
consequences of
AIS infestations
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Projects

Description

Purpose

Civic
3 Engagement
Program

Summary: A program to create & increase public

awareness, develop owner  ship & buy -in among

citizens in water quality improvement efforts,

provide useful information & encourage decision

makers and improve adoption of conservation on

the landscape.

Plans:

I Continue to attend various civic groups and LGU

meetings as able. Prio  rity: Medium

Update brochure/ fact sheet. Priority:

Attend Annandale & Kimball business expos.

Priority:  High

1 Complete multiple press release. Priority:

I Continue to implement social media outreach.
Priority:  Medium

Continue to implement school

program. Priority:  High

1 High
1
High

-age educational

Increase public
awareness,
create buy -in,
provide
information to
decision makers,
accelerate
conservation
adoption

Floating Bog
4 Control
Program

Summary: Instituted in the 1980s to control
floating bogs that could po  tentially cause flooding
problems by blocking flow at key choke points,
namely the Grass Lake Dam, the channel between
Grass and Clearwater Lake and the channel
between Augusta and Clearwater Lake. Can also
remove problem floating bogs below Grass Lake
Dam if deemed necessary.

Plans: continue to remove floating bogs that
threaten to block flow at noted points as needed.
Priority: ~ High

Maintain river
flow to avoid
localized
flooding

5 Inspection
Program

Summary: The CRWD has implemented an annual
inspecti on program of its existing infrastructure as

part of its commitment to ensuring all projects are
operationally effective.

Plan: Staff will perform visual inspections of each
CRWD infrastructure project during the months of

April -June 2017. All inspections will be summarized
in a report to the CRWD Board by July 2017. The

Board will hold discussions in July/ August 2017 on

the results of the inspections and prioritize

necessary repairs and modifications. Priority:  High

Maintenance of
existing
infrastructure

Residential/
6 Commercial
Incentive
Program

Summary:  The CRWD has a long history of
leading, partnering and encouraging the installation
and adoption of best management practices (BMPs)
in areas where residential/ commercial

development resulted in land alterations such that
stormwater runoff is or can cause negative impacts
to receiving waters. These efforts continue today.
Plans:

Continue district -wide incentive offering, focusing
on leveraging of ferings from outside groups in
prioritized areas.  Prior ity: Medium

Watershed
nutrient load
reduction

June 2017
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Projects Description Purpose
Summary:  Fish seining has been performed on
multiple lakes in the CRWD to improve lake ecology
and maintain water quality. Multiple fish traps and
migration barriers have been installed in the CRWD
to improve management.
Plans:
1 Make repairs and modifications to multiple fish Manage i nternal
Rough Fish migration barriers.  Priority:  Low, hold till end loading of
Management of 2017 to allow time to test new barrier design nutrients,
Program at Swartout Inlet. improve lake
1 Highway 55 Fish Trap will not be operated in ecology
2017.
1 A temporary fish trap will be operated at Segner
Pond inlet Spring/Summer 2017. Priority:  High
Investigate seining from Lake Betsy and Scott as an
effective means to control rough fish. Priority:
Medium
Summary:  Several CRWD projects require various
levels of vegetation management. For maintaining
native plantings to controlling invasive and noxious
species, this program e  nsures the work is
completed.
Plan:
1 The CRWD Board will consider quotes for Maintenance of
Vegetation vegetation management at several CRWD existing
Management project no later than April 2017. Priority: ~ High infrastructure,
Program 1 Control of woody vegetation and noxious promotion of
species at the three sewe | native habitat
area s will be performed by June 2017.
Priority:  High
Control of woody vegetation and noxious species at
the three wetland treatment systems and the
isolation unit will be performed by June 2017.
Priority: ~ High
Summary:  Program to collect water quality data Track long term
(primarily chemistry and hydrology) to establish trends, assist
trends, assist with setting goals, determine with
Water : . . -
Quality projects, practlc_es, and programs to lmple_zment and det_ermlnlng
Monitoring evalu_ate effectiveness of completed projects, pro;egt
Program* practices and programs. _ eﬁectlvengss
Plans: The CRWD Board annually establishes a and adaptive
work plan for this program. Please refer to this mana gement
work plan. measures
Notes: *These projects/ programs have existing, stand -alone work plans. These
should be referred to as needed.
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Table 40 6: Potential Opportunities

Project

Description

Purpose

CREP
Oppor tunities

Opportunity: Based on data and recent field
reconnaissance work, the CRWD has several
areas of opportunity to implement buffers and/or
water storage areas that could be g ood
candidates for the upcoming Conservation

Reserve Enhancement Program (CRE  P) funding

opportunity.

Plan:

1 Work with Meeker, Stearns and Wright
County SWCDs to implement CREP in
strategic locations within the CRWD (ex.
DWSMA, riparian area, loss wetland areas,
sediment source inventory, etc.)

1 Determine level o finvolvement of CRWD
CREP opportunities (ex. funding, leadership,
technical assistance, etc.)

Watershed
nutrient load
reduction

Norton Ave
Erosion Control
Partnership
Opportunity

Opportunity: Wright County SWCD is in the
process of making changes to this area to
provide ad ditional practices to slow water flow
and protect the downstream gully from further
erosion. The CRWD may assist in this effort.

Watershed
nutrient load
reduction

June 2017
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50 Hydr ol ogy

51 PRECIPITATION

Total annual precipitation measured in 201 6 was above normal atall four monitoring
locations across the District. Table 5-1 summarizes 201 6 precipitation; Appendix D contains
summary charts for each station.

Table 50 1: Clearwater River Watershed District 201 6 Precipitation Records and
Normals (inches)
UL 1981 -2010 201 6 201 6 201 6 1981 -2010 201 6 1981 -
Month (Cliane) (et Normal Watkins Watkins1 Kimball Normal Anna_ndale ALY
Cloud WSO o /Corinna Normal
Airport) (St. Cloud) (Meeker) (Meeker) (Meeker) (Litchfield) (Wright) (Cokato)
January 0.31 0.65 0.16 0.02 0.52 0.70 0.53 0.77
February 0.63 0.59 0.56 0.42 1.15 0.64 0.91 0.70
March 1.50 1.55 1.48 1.39 1.64 1.46 1.62 1.63
April 1.74 2.57 1.35 1.92 2.02 2.60 2.71 2.97
May 2.17 2.95 4.03 3.96 4.28 3.22 3.87 3.39
June 3.37 4.17 3.01 3.97 3.95 4.99 3.13 4.57
July 6.74 3.31 9.27 10.64 5.68 3.83 4.55 3.70
August 8.36 3.79 5.71 5.58 9.76 3.86 6.19 4.23
September 3.08 3.46 7.04 5.70 6.74 3.39 4.68 3.25
October 2.68 2.49 3.02 2.63 1.95 2.42 2.65 2.50
November 1.69 1.38 2.08 2.77 207 1.32 2.13 1.61
December 1.58 0.82 1.63 2.37 1.65 0.87 1.63 0.94
Total 33.85 27.73 39.34 41.37 41.42 29.30 34.60 30.26

Below Normal Precipitation
Above Normal Precipitation

5.2 CONTINUOUS FLOW MONI TORING

In 201 6, stream levels were monito red continuously at  four sites on the Clearwater River to

develop a continuous flow record at those sites , allowing for better quantification of

seasonal runoff and annual phosphorus loads. The four sites from up to downstream are:
CR29.0, CR28.2, Fairhave n Dam, and CR10.5 (Grass Lake Dam). Pressure transducers were
also installed upstream of Cedar Lake (SSWO04) and along County Ditch 20 at 1.0 (CD20

1.0) . Pressure transducers recorded the stream surface elevation at 15 minute intervals at

each location whil e the Clearwater River was flowing from April to October.

Water elevations were converted to flow using unique stage -discharge relationships (rating
curves). The rating curves for each monitoring station were developed using stage and flow
measured in the field over several monitoring seasons. 2016 continuous flows are shown in

Figure s 5-1. 2016 had higher flow rates at each station compared to 2015.

For the Kingston sites (CR28.2 and CR29.0), high flow rates may not be accurately
predicted. This is due  to the lack of high  stage flow records at both sites to calibrate the
5-1

June 2017



rating curve.

On the curves below, h  igh flow rates  were predicted by extrapolation

of the

regression equation
Figure 50 1: 201 6 Clearwater River Continuou s Flow
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Figure 50 2: 2016 CR10.5 Transducer Stage and Gauge Reading.
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5.3 AVERAGE DISCHARGE
Average flows in the Clearwater River at CR 28.2 and CR10.5 were 38 cfsand 141 cfs,
respectively. Table 5-2 summarizes the average flows for the monitoring stations. Table B -1
in Appendix B compares the long -term precipitation to runoff for the CRWD as recorded at

CR 10.5. Figure B -1 in Appendix B compares historic annual runoff and precipitation in the
CRWD. Total runoff over the Dis  trict is shown in Table B -2 in Appendix B.

Table 50 2: 201 6 Average Flow

. Tri Tributary Average
Station Sub -watershed Area Flow [cfs]
[acres ]

CD20 -1.0 8,247 9.08
CR29.0 27,695 57.29
CR28.2 33,977 38.01
SSWo04 5,532 11.98
CR10.5 99,200 141.04
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6.0 St redvent er Qual i

6.1 OVERVIEW

Stream water quality was monitored at several locations in the CRWD, including t wo long -
term stations on the Clearwater River and one long -term station on Warner Creek in 201 6.
Stream water qual ity was also monitored at additional stations (Figure 1 -1). Water quality
samples were collected monthly or bi -monthly while the streams were flowing from April to
October. The water quality samples were analyzed for total phosphorus, ortho -phosphorus,
and total suspended solids concentrations (nitrogen was also sampled for select stations)

Field data collected during monitoring visits included water temperature, dissolved oxygen,

water level, and flow.

Annual mean concentrations were calculated for comp arison to typical concentration ranges
and state water quality impairment standards, which are organized by ecoregion across the

state. CRWHD lies entirely in the North Central Hardwoods Forest NCHF Ecoregion but is close

to the border with the Western Corn Belt Plains (WCBP) Ecoregion as demonstrated in

Figure 6-1. The watershed tributary to station CR28.2 has characteristics similar to the
nearby WCBP ecoregion.  The new Central River Region Standard reflec ts this and is shown
in Figure 6 -2 for comparison w ith measured values.

Figure 60 1: Clearwater River Watershed District Ecoregions
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6.2 PHOSPHORUS
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Stream phosphorus concentrations were monitored and loads were estimated at each
monitoring station on the Clearwater River, W arner Creek, Willow Creek, Clear Lake
tributary streams, and County Ditch 20 in 201 6. Tributary streams were also monitored in
the Cedar Lake sub -watershed .

Mean phosphorus concentrations were calculated for each site for comparisonto  the newly
adopted river eutrophication standards (Figure 6-2). Atthelong -term monitoring stations ,
mean phosphorus concentrations at CR10.5 and WRO0.2 were below the central river region
eutrophication standard . Mean p hosphorus concentrations measured at all other stations
were well above the eutrophication standard

Figure 60 2: Clearwater  River Watershed District 201 6 Phosphorus Concentration
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Note: horizontal lines above and below the box are maximum and minimum of the data. The u pper and lower limit
of the box is, by default, the 75 " and 25 ™ quantile. The thick line in the box represents the median of the data. The

open circles are data points that fall out of the range and could be considered outliers.

Figure 6 -3 through 6 -5 show historical flow -weighted TP concentration at stations CR28.2,
CR10.5, and WRO0.2. Baseline TP concentrations in the Clearwater River remain low

compared with conditions monitored in the early 1980s. Flow-weighted TP concentrations at
CR 28.2, just upst ream of Lake Betsy, ranged from 740 to 920 ny/L in the early 1980s. The
201 6 concentration was 182 ng/L and is showing a decreasing trend. TP concentra tion was
lower in 2016 compared to 2015. However, TP concentration at CR28.2 is still exceeding the
centr al river eutrophication standard
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Figure 60 3: Historical Flow -weighted TP Concentration in the Clearwater River
upstream of Lake Betsy (monitoring site CR 28.2)

Flow -weighted TP concentrations at CR 10.5 were estimated using flows over the dam that
were calculated using continuous level data collected upstream of the Grass Lake Dam. The
estimated TP concentration at CR 10.5in 201 6 was 18 ny/L, which is significantly lower
than concentrations measured in the 1980s. Flow-weighted TP concentrations at this station
appear stable over the past 6 years , which is reflective of water quality conditions in
Clearwater Lake.
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