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1.0        Purpose 

The Clearwater River Watershed District (CRWD, District) implemented the 1980 Clearwater 

River Chain of Lakes Restoration Project (1980 Project) between 1980 and 1993. This $4.4 

million project resulted in estimated phosphorus load reductions of over 41,000 pounds per year. 

This project has been maintained since 1993 using the 1980 Project Maintenance Fund. 

 

Despite significant improvements in water quality throughout the CRWD, as the result of the 

1980 Clearwater River Chain of Lakes Restoration Project, the Minnesota Pollution Control 

Agency (MPCA) determined that some of the same waters in the District do not meet newly 

established state standards for water quality. Specifically, 11 CRWD lakes were placed on the 

MPCA’s list of impaired waters for nutrients.  The Clearwater River between Clear Lake and 

Lake Betsy was also listed as impaired for Dissolved Oxygen (DO) and bacteria. 

 

To date the CRWD has conducted TMDL studies for all impairments within its boundaries. Six 

lake-nutrient Total Daily Maximum Loads (TMDLs) and the bacteria TMDL for the Clearwater 

River have been approved by the EPA. Lake nutrient TMDLs are out for public comment for the 

remaining 5 lakes and 1 DO impairment in the Clearwater River.  

 

The CRWD prepared a Watershed-wide Protection and Improvement Plan (TMDL 

Implementation Plan) which was approved by the MPCA in May 2010. In the TMDL 

Implementation Plan, the CRWD identified several projects and programs targeted to reach 

water quality goals. The CRWD is actively working towards meeting state standards by 

implementing these projects identified in the plan. To that end, grant applications for five of 

these projects have been submitted, two have been awarded to the CRWD to date. 

 

The 1980 Project Maintenance Fund for the 1980 Clearwater River Chain of Lakes Restoration 

Project has a substantial fund balance and the potential use of these funds for the local match 
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required for grants is the subject of this Technical and Cost Specification. The Board of 

Managers of the CRWD directed the Engineer to prepare a Technical and Cost Specification for 

the potential funding of the CRWD’s share of the five grant applications at their regular meeting 

dated June 8, 2010. 

 

Since the activities required for the 1980 Project are considered outside normal and routine 

maintenance, this Technical and Cost Specification is prepared in accordance with MN Statute 

103D.635. The potential activities discussed herein are considered necessary to attain the level of 

operating efficiency contemplated at the time of the original construction and implementation of 

the 1980 Clearwater River Chain of Lakes Restoration Project. 
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2.0        Introduction 

2.1 BACKGROUND 

 

The 1980 Project is detailed in the following paragraphs. The District submitted its original lake 

restoration grant application in October 1977. The project proposed to reverse the rapid cultural 

eutrophication of Clearwater Lake by reducing nutrients from inflowing streams. At that state, 

four sub-projects were proposed: (a) using wetlands as sediment and nutrient traps for 

stormwater runoff; (b) using agricultural lands to remove phosphorus from the hypolimnion of 

Lake Augusta; (c) placing aeration systems in Lake Betsy, Lake Louisa, Mill Pond and Lake 

Caroline; and (d) harvesting weeds from Clearwater Lake to remove phosphorus from bottom 

sediments. The original application also considered dredging, treating of bottom sediments to 

prevent phosphorus release, chemical treatment of plants, dilution or replacement of lake water, 

sealing of bottom sediments, aeration of Clearwater Lake, and doing nothing. The District found 

these approaches either too costly or ineffective. 

 

The initial project saw wetland treatment systems as its backbone. The District modeled its 

original wetland treatment approach on 19 sites observed by the University of Minnesota and on 

EPA studies. The systems would combine physical, chemical and biological treatment. A series 

of ditches would dewater the upper levels of the marsh soil to promote aerobic biological 

activity. The waterlogged lower levels of soil would provide biological denitrification. The peat 

would adsorb solids in the influent water. Growing wetland plants would also use some of the 

phosphorus in the soils. 

 

The other sub-projects of the original proposal were ultimately deleted and replaced. Initial 

funding for the Project was granted in 1980. At that time the total project budget was $2.4 

million and there were six sub-projects, as follows: (a) Watkins (County Ditch 20) Wetland 

Treatment System, (b) Kingston Wetland Treatment System, (c) Annandale Wetland Treatment 
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System, (d) Lake Augusta Erosion Control Project, (e) Lake Augusta Hypolimnetic Treatment, 

and (f) Upper Lakes Reclamation. The District dropped weed harvesting from the final project 

because EPA would not support it. The District again looked at the hypolimnetic treatment of 

Lake Augusta and opted for alum treatment. It found alum treatment more cost effective. The 

District also added the Lake Augusta erosion control project to the first grant after severe erosion 

in a ravine leading to the lake threatened several homes. The public hearing for the Project was 

held in Annandale on September 10, 1980. At the public hearing, strong popular opposition was 

expressed toward the reclamation project, which would have entailed killing virtually all fish in 

the waters upstream from and including Lake Marie with the chemical rotenone (after which, 

desirable game fish would be restocked). Subsequently the reclamation project was deleted. 

Following special monitoring studies in the upstream lakes in 1983, two new projects involving 

hypolimnetic aeration and the removal of rough fish by mechanical means (netting) were 

introduced in place of the upper lakes reclamation and the hypolimnetic alum treatment of Lake 

Augusta. 

 

The District constructed and implemented the above projects during the mid-1980s. The Lake 

Augusta Erosion Control Project was completed in 1982. The three wetland treatment systems – 

on County Ditch 20 downstream from Watkins; on the Clearwater River in Kingston Township; 

and on a tributary to Warner Creek that drains portions of Annandale – were constructed in 

1984-1985. (Modifications to the wetland treatment systems were made in 1989.) Hypolimnetic 

aerators were installed in Lake Augusta and Lake Louisa in 1985 and in Lake Marie in 1986. 

Rough fish were aggressively netted in Lakes Louisa, Marie, and other upstream lakes during the 

period 1984-1988. 

 

During the course of the Project there were three substantial additions. The first of these was the 

hydrologic isolation of an unexpected source of phosphorus – a wetland that had received raw 

wastewater from the dairy in Watkins for many years – which was discovered through the 

Project’s monitoring program. Contrary to the behavior of natural wetlands, the Upper Watkins 

Wetland was exporting (rather than absorbing) phosphorus; and it was found to do so at the 

astonishing rate of about 30,000 pounds per year. The Upper Watkins Wetland Isolation was 
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added to the Project in 1983 and completed in 1984. The addition increased the total Project 

budget by $470,000. Of this amount, a federal Clean Lakes grant increase provided 50 percent, a 

special assessment levied against the dairy provided 48 percent, and the District provided 2 

percent. 

 

The second addition was the Nonpoint Source Pollution Abatement Project, initiated in 1985. 

This project had two parallel aims: first, to improve lake water quality by reducing nonpoint 

source pollution from the predominantly agricultural watershed; and second, to enhance 

agricultural efficiency and economy in the watershed by minimizing the loss of valuable 

nutrients from the land. Not surprisingly then, the project also came to have two names, the 

second one being the Tri-County Conservation Project.  

 

A number of local, state, and federal agencies servicing the agricultural sector cooperated with 

the three main sponsors of the Clearwater Project in carrying out the Nonpoint Source Project. 

Chief among these were the Stearns, Meeker, and Wright Soil and Water Conservation Districts. 

A steering committee known as the Tri-County Conservation Committee was formed with 

representatives of these three districts plus the Clearwater River Watershed District. The 

Nonpoint Source Project increased the overall Project budget to $3.3 million.  

 

The third major addition to the Clearwater Project augmented and extended the Tri-County 

Project beginning in 1990. It increased the overall Project budget to $4.4 million. Funding 

sources for the Tri-County Project and its extension included Clean Lakes grant funds, the 

Watershed District, the MPCA, and cooperating agency in-kind contributions and other local 

sources. Appendix A includes Table 2 - Summary of Project Activities from the 1981-1992 Final 

Evaluation Report, September 1993 prepared for the CRWD, and Table 13 from the same report 

which estimates the phosphorus load reductions accomplished by the Project. 
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2.2 GRANT APPLICATIONS 

 

Grant applications have been submitted for the following five projects: 

 

1. Reducing Phosphorus Loads to Lake Betsy by Protecting Willow Creek 

2. Reducing Phosphorus Loads to Lakes through Targeted Agricultural Fertilizer 

Application 

3. Lake Betsy Hypolimnetic Withdrawal and Irrigation Project 

4. Watkins Stormwater Impoundment 

5. Kingston Wetland Feasibility Study and Restoration 

 

Copies of the recent grant applications are enclosed as Appendix B.  

 

The Willow Creek grant has been awarded for a total grant amount of $70,900 and the 

Conservation Corps River Stabilization grant has been awarded for 40 crew days.  

 

The District’s share of the awarded grants and potential grants are shown below: 

 

AWARDED PROJECTS CRWD SHARE 

a. Willow Creek $30,000 

b. CCM River Stabilization  $13,867 

 

POTENTIAL PROJECT POTENTIAL CRWD SHARE 

a. Targeted Fertilizer Application $70,800 

b. Lake Betsy Hypolimnetic Withdrawal $140,000 

c. Watkins Stormwater Impoundment $293,976 

d. Kingston Wetland Restoration $334,936 

 

 

Revised 6-29-10 
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3.0        Technical Specifications 

3.1 NEEDS 

 

The TMDLs for the impaired waters have been completed and approved. The total phosphorus 

load reductions for each lake are listed below: 

 

Impaired Water 
Goal  

Pounds/Year 
Reduction Required 

Pounds/Year 

Albion Lake  365  3,510 

Lake Augusta  279  124 

Lake Betsy  2,868  19,175 

Lake Caroline  3,668  1,974 

Clear Lake  1,250  11,828 

Henshaw Lake  262  3,461 

Lake Louisa  1,499  4,285 

Lake Marie  2,902  2,734 

Scott Lake  2,088  14,148 

Swartout Lake  314  6,019 

Union Lake  323  182 
 

There are significant challenges to achieve the required reductions and therefore reach the goals 

for the impaired lakes. A variety of techniques will be required to be employed.  

 

Water quality monitoring has been performed since 1980 and identifies issues and progress 

within the District. The results of this comprehensive monitoring program are used to guide and 

develop water improvement projects. 
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3.2 TMDL IMPLEMENTATION PLAN 

 

3.2.1 Estimated Costs 

 

Table 1 presents the CRWD’s conceptual implementation plan. While specific projects are not 

specified, the anticipated practices are presented, together with the targeted TMDL, unit cost 

estimate and estimated potential cost. It is anticipated that the completion of the plan will take 

several decades to reach the required goals. 



 
TABLE 1 

POTENTIAL TMDL IMPLEMENTATION PROJECTS 
Practice TMDL Unit Cost Units Note Qty Cost

Promote Ag BMPs (P 
Testing and fertilizer 
application) Nutrient, DO $50,000 ls 1 $75,000

Replace Tile Intakes w/ 
Filters Nutrient, DO, Bacteria $500 per intake

*evaluate 
limestone/steel wool 
filter intakes to 
increase P removal 400 $200,000

Tile Intake Buffers Nutrient, DO, Bacteria $100 per intake 300 $30,000
Buffer Tributaries Nutrient, DO, Bacteria $350 ac 300 $105,000
Buffer Stream Banks Nutrient, DO, Bacteria $350 ac 200 $70,000
DO Augmentation for 
Clearwater River DO lf

*design and construct, 
operation $500,000

Tile Discharge Management Nutrient, DO, Bacteria $130,000 ls
* Inventory, FS, design 
construct 1 $130,000

Riparian Pasture/ Grazing 
Management Grants Nutrient, DO, Bacteria $10,000 ea

*keep livestock out of 
stream 10 $100,000

Street Sweeping:  Kimball, 
Southaven, Fairhaven & 
Watkins Nutrient, DO, Bacteria $40

per curb 
mile

* high efficiency, 55 
curb miles for 15 years 1,125,000

Lakeshore Septic Upgrade 
Grants Nutrient $7,500 ea All Impaired Lakes 130 $975,000

Lake shore restoration 
grants (Shore land Erosion) Nutrient $300 ea *grants 300 $90,000
Shallow Lakes Management 
Plans for Marie, Clear, 
Swartout, Albion & Henshaw 
Lakes Nutrient $15,000 ea 5 $75,000

Carp Control Nutrient $25,000

average per 
year per 
lake 

*Fish trap already 
installed at Louisa, 
harvesting under way 
in several impaired 
lakes (5 lakes, 6 yrs) 30 $750,000

Curly Leaf Pondweed 
Control Nutrient

*Lake association cost, 
some cost share $100,000

Lake Aeration Nutrient
2 Existing aerators re-
installed $600,000

Alum dosing of Cleawater 
River upstream of Kingston Nutrient, DO $600,000
Hypolimnetic withdrawl 
(Betsy) Nutrient $350,000

Kingston Wetland 
Maintenance / Enhancement Nutrient, DO $250,000
South Haven Stormwater 
Enhancement Nutrient, DO, Bacteria $75,000
City of Kimball Stormwater 
Enhancement Per 2004 
Kimball Area Stormwater 
Management Study Nutrient, DO, Bacteria $500,000

City of Watkins Stormwater 
Enhancement per 2006 
Watkins Area Stormwater 
Management Study Nutrient, DO, Bacteria $800,000
Public Outreach Nutrient, DO, Bacteria $10,000 per year 10 $100,000
Implementation Project 
Management and 
Administration Nutrient, DO, Bacteria $30,000 per year 10 $300,000
Implementation 
Performance Monitoring, 
Recommendations for 
Adaptive Management Nutrient, DO, Bacteria $25,000 per year 10 $250,000

Implementation Engineering Nutrient, DO, Bacteria $15,000 per year 10 $150,000

T:\0002\127\[TMDL Implementation_FINAL.xls]August 08 TOTAL: $8,300,000
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3.3 REPLACEMENT PROJECTS 

 

A Technical Memorandum dated January 31, 2008, enclosed as Appendix C, detailed a number 

of projects already completed as replacement projects for certain aspects of the 1980 Project. The 

recommendation of this memorandum was to amend the 1980 Project to include these 

replacement projects and are also included in this Technical and Cost Specification. 
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4.0        Recommendations 

It is recommended that the 1980 Project be amended to include the activities described in the five 

grant applications discussed in Section 2, Introduction, and Section 3, Technical Specifications 

detailed in other sections of this document, as well as the replacement projects. These activities 

are considered necessary to attain the level of operating efficiency contemplated at the time of 

the original construction and implementation of the 1980 Project. 
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5.0        Certification 

The additional activities described in Section 2 and other sections of this document are required 

to be implemented to fully achieve the purposes of the 1980 Project. The exact nature of the 

additional activities will be determined from on-going monitoring results, from design activities, 

further evaluation of techniques, available grant funding and cooperation of local entities on 

which projects or practices are implemented. 
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Appendix A 
 
 
 

Summary of Project Activities Table  
(Taken from 1981 – 1992 Final Evaluation Report of the 1980 

Clearwater River Chain of Lakes Restoration Project) 
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Grant Applications 
 

• Reducing Phosphorus Loads to Lake Betsy by Protecting 
Willow Creek 

• Lake Betsy Hypolimnetic Withdrawal and Irrigation 
Project 

• Reducing Phosphorus Loads to Lakes through Targeted 
Agricultural Fertilizer Application 

• Watkins Stormwater Impoundment 
• Kingston Wetland Feasibility Study and Restoration 
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Watkins Stormwater Impoundment 
 





















Kingston Wetland Feasibility Study and Restoration 
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TECHNICAL MEMORANDUM 
 
 
TO: Board of Managers 
 Clearwater River Watershed District 
 
FROM: Wenck Associates, Inc. 
 Engineers for the District 
 
DATE: January 31, 2008 
 
SUBJECT: 1980 Clearwater River Chain of Lakes Project 
  
 
This memorandum has been prepared in response to discussion at the District’s December 26, 2007 
workshop concerning the 1980 Clearwater River Chain of Lakes Restoration Project (1980 Project) 
and replacement projects for the aerators originally installed in Lakes Louisa, Marie, and Augusta.  
Table 1 summarizes the projects that were part of the Clearwater River Chain of Lakes Restoration 
Project.  The total phosphorous load reduction was estimated to be 41,548 pounds in 1993.  The three 
aerators came to the end of their useful life in the early 1990s and it was decided to replace them with 
projects of like impact on Clearwater Lake. 
 
Table 2 summarizes the phosphorous removal rates at each site, as well as at Clearwater Lake.  The 
table also includes completed replacement projects, along with each project’s estimated phosphorous 
removal rates and estimated District expense.  
 
It is estimated that facilities for the removal of 1,088 pounds of phosphorous per year from 
Clearwater Lake, have been implemented in the various projects described in Table 2 at an estimated 
District expense of approximately $2,500,000. 
 
It should be noted that although the 1980 Project was amended to include the replacement projects 
outlined in the Wenck memos to the Board of Managers dated August 12, 1992, October 14 1992, 
December 8, 1993, January 12, 1994, February 4, 1994 included in Appendix A, not all of the 
projects were necessary to replace the aerators.  A combination or portions of the projects were 
necessary to replace the phosphorous removal capacity of the aerators. 
 
It appears that the projects listed in Table 2 fulfill the District’s obligation to replace the aerator 
capacity and the 1980 Project should be amended to include the above-mentioned projects. 
 

 

 

Wenck Associates, Inc. 
1800 Pioneer Creek Ctr. 
P.O. Box 249 
Maple Plain, MN 55359-0249 
 
(763) 479-4200 
Fax (763) 479-4242 
E-mail: wenckmp@wenck.com 
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Table 1 
Summary of 1980 Clearwater River Chain of Lakes Restoration Project 

Individual Project 
Phosphorous Load Reduction 

(Pounds Per Year) 

 Planned Estimated in 1993 

Wetland Treatment Systems   

 County Ditch 20  600  1,000 

 Kingston  2,200  5,600 

 Annandale  300  750 

 Wetland Treatment Subtotal  3,100  7,350 

Upper Lakes Projects   

 Lake Augusta Hypolimnetic Aerator  1,000  280 

  Lake Louisa Hypolimnetic Aerator  190 

  Lake Marie Hypolimnetic Aerator  110 

  Louisa/Marie Mechanical Fish Removal 

 1,000 

 1,500 

 Lake Augusta Erosion Control Project  50  42 

 Upper Lakes Subtotal  2,000  2,122 

Upper Watkins Isolation Project  30,000  30,000 

   

Non Point Source Pollution Abatement 
Number of 
Operations 

Estimated 
1993 Acres 

 

    

Minimum Till  42  1,649  500 

Ridge Till  10  619  170 

CRP Filter Strip  4  6  1 

Field Strip  5  247  55 

Soil Testing  11  1,393  200 

Nutrient Management   19  640  110 

Rim Incentive  12  402  150 

Animal Waste Control and Management   5  969  860 

Nonpoint Source Subtotal  108  5,925  2,046 

RESTORATION PROJECT TOTAL        41,518 pounds/year 
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Table 2 
Summary of Aerator Replacement Projects 

AERATOR PROJECTS 

 

Phosphorous 
Removal at Site 

(Pounds Per Year) 

Estimated 
Phosphorous 

Removal from 
Clearwater Lake 

(Pounds Per Year) 

Louisa   190  112 

Marie   110  65 

Augusta   1,000  910 

Aerator Subtotal   1,300  1,087 

    

COMPLETED REPLACEMENT 
PROJECTS 

Estimated 
Expense

Phosphorous 
Removal at Site 

(Pounds Per Year) 

Estimated 
Phosphorous 

Removal from 
Clearwater Lake 

(Pounds Per Year) 

1997 Clearwater River Fish Trap  $30,000  500  200 

1997 Buffer Incentive $30,000  500  200 

1999 Master Sewer Plan $65,000  0  0 

2000-01 North Clear Lake Wetland $52,000  575  236 

2001 Nistler Sedimentation Basin $28,000  65  27 

2001 Poole Feedlot Controls $24,000  100  40 

Hidden River Wastewater Project $510,000  22  22 

Rest-A-While Shores Wastewater 
Project 

$115,000  6  2 

Clearwater Harbor Wastewater Project $1,500,000  61  61 

2008 Segner Pond $146,000  2,000  300 

TOTAL $2,500,000         3,829           
 pounds/ year 

       1,088   
 pounds/year 
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