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ACRONYMS AND GLOSSARY
ACRONYMS

ACRONYM DEF IN ITION

AIS Aquatic Invasive Species

AUID Assessment Unit Identification Number

BMP Best Management Practice 

BWSR Board of Waters and Soil Resources 

CWMP Comprehensive Water Management Plans 

CRP Conservation Reserve Program 

DFC Desired Future Condition

DNR Department of Natural Resources 

DWSMA Drinking Water Supply Management Area

EPA Environmental Protection Agency 

EQIP Environmental Quality Incentive Program

FEMA Federal Emergency Management Agency

FIRM Flood Insurance Rate Maps

FSA Farm Service Agency 

GPR Groundwater Protection Rule

GRAPS 
Groundwater Restoration and  
Protection Strategies

HSPF Hydrologic Simulation Program—Fortran

HUC Hydrologic Unit Code 

IBI Index of Biological Integrity 

IPC Implementation Planning Committee

JPA Joint Powers Agreement 

JPE Joint Powers Entity

LGU Local Government Unit 

LiDAR Light Detection and Ranging 

LIWG Local Implementation Work Group

LSOHC Lessard-Sams Outdoor Heritage Council 

MDA Minnesota Department of Agriculture 

MDH Minnesota Department of Health 

MNDNR
Minnesota Department of  
Natural Resources

MGS Minnesota Geological Survey 

MOA Memorandum of Agreement 

MPCA Minnesota Pollution Control Agency 

NOAA
National Oceanic and  
Atmospheric Administration

NPDES 
National Pollutant Discharge  
Elimination System 

NRBG Natural Resources Block Grant 

NRCS Natural Resources Conservation Service 

NWI National Wetland Inventory

NWS National Weather Service 

O&M Operation and Maintenance 

PAC Political Action Committee

RIM Reinvest in Minnesota 

SFIA Sustainable Forest Incentive Act

SSTS Subsurface Sewage Treatment System 

SWA Subwatershed Assessment

SWCD Soil and Water Conservation Districts 

TMDL Total Maximum Daily Load 

TN Total Nitrogen

TP Total Phosphorus

TSS Total Suspended Solids

USACE United States Army Corps of Engineers 

USDA United States Department of Agriculture 

USFWS United States Fish and Wildlife Service 

USFS United States Forest Service 

USGS United States Geological Survey 

WASCOB Water and Sediment Control Basin

WBIF Watershed-based Implementation Funding

WMO Wetland Management Organization

WRAPS 
Watershed Restoration and  
Protection Strategies

ACRONYM DEF IN ITION
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GLOSSARY

TERM DEF IN ITION

Desired Future Condition The long-term outcome or goal; the attributes (water quality, water availability, habitat 
quality), the Partnership is striving to attain, regardless of the time frame. The desired 
future condition (DFC) sets the direction for planning and future management. It should be 
described for priority water resources and reflect stakeholder interests. 

Emerging Issue An issue that lacks the detailed information that is necessary to assess the current or 
imminent impact to the resources in the Watershed. 

Hydrologic Unit Code (HUC): A Hydrologic Unit Code (HUC) is assigned by the USGS for each watershed. HUCs are 
organized in a nested hierarchy by size. For example, the Upper Mississippi River Basin is 
assigned a HUC-4 of 0701. 

HSPF (Hydrological Simulation 
Program – FORTRAN)

A model for simulation of watershed hydrology and water quality for pollutants. This 
model was run for the Pine River Watershed during the 2017 Watershed Restoration and 
Protection Strategy (WRAPS). 

Impairment Waterbodies are listed as impaired if they do not meet the state water quality standard for 
designated uses including aquatic life, aquatic recreation, and aquatic consumption. 

Index of Biological Integrity (IBI) A way of measuring the biological community (fish and aquatic macroinvertebrates) in the 
water body. The index is a scale of 0 to 100, with 0 being the lowest quality and 100 being 
the highest quality.

Indicator A metric, benchmark, or measuring stick used to determine progress towards goals. In some 
cases, when a metric is not clear or feasible, the indicator might be the number of inputs or 
outputs themselves. 

Judicial Ditch A ditch that crosses county lines.

Measurable Goal The 10-year Plan goal; the quantifiable change in resource condition expected after 
implementation of the 10-year Plan. The measurable goal should relate to the DFC, and 
express what percent of progress toward the DFC is intended to be made during the  
Plan period. 

Objective A general result that a person or local government aims to achieve, relative to a specific 
issue, within a time frame and with available resources. 

Outcome The specific result of an implementation activity. Collectively, the outcomes from Plan 
activities should achieve the stated measurable goals. Outcomes may also express changes in 
knowledge or behavior which lead to actions that contribute to measurable goals.

Output Countable projects, activities, services, or products. These are often referred to as ‘widgets’ 
and are the countable items that are useful for tracking the steps towards achieving the goals. 
Outputs are not goals in and of themselves because they do not quantify a change in the 
resource condition. 

Prioritize Determining the relative importance and precedence of the resources and issues in  
the Watershed. 

Priority Issue The agreed upon issues that are identified as the focus of the Plan through a  
prioritization process.
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TERM DEF IN ITION

Protect (Management Focus) A minor or subwatershed where the natural resources are generally in good condition, 
risks to natural resources are low, and the management focus is to maintain and increase 
protection levels with strategies, such as private forest stewardship and  
conservation easements.

Protected Protected land uses include public lands, public waters, wetlands on private lands, buffers 
required through the buffer law, easements, other conservation lands, Sustainable Forest 
Incentive Act (SFIA). The SFIA provides annual incentive payments to encourage private 
landowners to keep their wooded areas undeveloped. Private landowners can receive a 
payment for each acre of qualifying forest land they enroll in SFIA.

Protection This term is used to characterize actions taken in watersheds of waters, not known to be 
impaired, to maintain or improve conditions and beneficial uses of the waterbodies.

Restoration This term is used to characterize actions taken in watersheds to improve conditions, and in 
impaired watersheds to eventually meet water quality standards and achieve beneficial uses 
of the waterbodies. 

Resource A natural, economic, biotic, aesthetic, or similar asset. Resources are generally considered 
something that can be ‘managed’ and are generally broad, such as surface water or 
groundwater.

Resource Concern A physical, biological, chemical, or geological subset or component of a resource. Resource 
concerns are typically a refinement of a resource. For example, the resource surface water 
can be refined into several resource concerns, including streams, lakes, rivers, and wetlands. 

Resource Goals Specific goals related to an individual resource need. 

Silvopasture The deliberate integration of trees and grazing livestock operations on the same land. These 
systems are intensively managed for both forest products and forage, providing both short- 
and long-term income sources.

Source (or Pollutant Source) This term is distinguished from ‘stressor’ to mean only those actions, places or entities that 
deliver/discharge pollutants (e.g., sediment, phosphorus, nitrogen, pathogens). 

Strategy A chosen approach that a person or local government implements to meet the objective. 

Stressor (or Biological Stressor) This is a broad term that includes both pollutant sources and non-pollutant sources or 
factors (e.g., altered hydrology, dams preventing fish passage) that adversely impact  
aquatic life.
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TERM DEF IN ITION

Target There are three facets to targeting implementation activities: 

• Activity type

• Timing

• Location

Activity type 
The Best Management Practices (BMPs), conservation practices, outreach and education, 
monitoring, technical assistance or other action that will be the most effective in addressing 
the prioritized issues. 

Timing 
The scheduling of implementation activities across the 10-year Plan period, based on which 
priority issues will be addressed in which order. 

Location 
The area where a specific activity will be implemented to address a priority issue. 
Sometimes, the location of the implementation activity will not be the same location of the 
priority resource that is being addressed. For instance, reducing sediment concentrations in 
the main stem of a river may require actions to be taken at the headwaters of  
minor watersheds.

TMDL (Total Maximum  
Daily Load)

The amount of a particular pollutant that a body of water can handle without violating state 
water quality standards.

Watershed A land area that channels rainfall and snowmelt to creeks, streams, and rivers, and eventually 
to outflow points such as reservoirs, bays, and the ocean.

WRAPS (Watershed Restoration and 
Protection Strategy)

A watershed approach to restoring and protecting Minnesota’s rivers, lakes, and wetlands 
implemented by the Minnesota Pollution Control Agency on a 10-year cycle (https://www.
pca.state.mn.us/water/watershed-approach-restoring-and-protecting-water-quality).
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EXECUTIVE SUMMARY
The Shell Rock River-Winnebago River Comprehensive Watershed Management 
Plan (Plan) is a unifying strategy for water management in the Shell Rock River and 
Winnebago River watersheds (planning area). It was developed by, and will be 
implemented by, local government units across the planning area, as well as their 
partners from state and federal agencies, non-profits, citizens, and other stakeholders. 
The Plan focuses on restoring impaired waters and habitat, reducing erosion, improving 
soil health, reducing impacts from flooding, protecting high quality habitat, and 
protecting groundwater quality through holistic management.

PL ANNING AREA OVERVIEW

The planning area includes two major watersheds, the Shell Rock River and  
Winnebago River, and is located in south-central Minnesota (Figure 0-1). The planning 
area is 317 square miles with the Shell Rock River Watershed covering 246 square miles 
and the Winnebago River Watershed covering 71 square miles. The Shell Rock River 
and Winnebago River watersheds, excluding 0.3 square miles, are within Freeborn 
County. The Shell Rock River begins at the outlet of Albert Lea Lake and flows for 
roughly 12 miles to the Iowa border. While a portion of the Winnebago Watershed, 
including its headwater tributaries, is in Minnesota, the Winnebago River starts in Iowa. 
The watersheds are primarily agricultural and are extensively drained. There are no 
sections of natural stream left in the Winnebago Watershed in Minnesota. Central to 
the Shell Rock River Watershed, Albert Lea is the largest city in the planning area.

Planning Terminology
A set of planning terms were adopted at the beginning of the planning process to 
ensure consistency and application of planning terms. These definitions are provided 
throughout the Plan.

The 10-year Plan goal; the 
quantifiable change in resource 
condition expected after 
implementation of the  
10-year Plan. The measurable 
goal relates to the desired 
future condition (DFC) and 
expresses the progress toward 
the DFC that is intended to be 
made during the plan period.

ME ASUR ABLE GOAL (N .)

There are three  
facets to targeting 
implementation activities:

Activity Type 
The BMPs, conservation 
practices, outreach and 
education, monitoring, technical 
assistance or other actions that 
will be the most effective in 
addressing the prioritized issues. 

Timing
The scheduling of 
implementation activities across 
the 10-year plan period, based 
on which priority issues will be 
addressed and in which order. 

Location
The area where a specific 
activity will be implemented 
to address a priority issue. In 
some cases, the location of 
the implementation activity 
will not be the same location 
of the priority resource 
that is being addressed. For 
instance, reducing phosphorus 
concentrations in a lake 
will require actions to be 
taken in areas throughout 
the drainage area.

TARGET (N .)

Improved natural resources through collaborative action.

V I S ION STATEMENT

Shell Rock + Winnebago River Comprehensive Watershed Management Plan Page 3 of 181
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Figure 0-1: Planning Area
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PL ANNING MANAGEMENT ZONES

The planning area is divided into four management zones (Figure 0-2). These zones were developed during the planning process based on 
the drainage areas to major waterbodies in both watersheds. Table 0-1 below describes key characteristics of each management zone. 

Table 0-1: Planning Management Zones

MANAGEMENT ZONE CHAR ACTERISTICS 

Fountain Lake
The headwaters of Shell Rock River Watershed that drains to Fountain Lake and has the most 
lakes of any management zone. The drainage area is made up of three main tributaries: Bancroft 
Creek, Wedge Creek, and Shoff Creek.

Albert Lea Lake
The drainage area to Albert Lea Lake that excludes the Fountain Lake drainage area. The major 
tributary is Peter Lund Creek to the east of the lake.

Shell Rock River The entire drainage area downstream of Albert Lea Lake and includes Upper and Lower Twin Lakes.

Winnebago River
The entire Winnebago River Watershed in Minnesota and drainage ditches that flow through 
Bear Lake and State Line Lake that flow into Iowa and eventually the Winnebago River.

PARTICIPATING LOCAL GOVERNMENTS

The local government units (LGUs) involved in managing the Shell Rock River Watershed and Winnebago River Watershed resources 
recognized that BWSR’s One Watershed, One Plan (1W1P) program provided a unique opportunity to develop a comprehensive 
watershed management plan (CWMP) that unifies and accelerates the restoration of degraded resources and protection of high-
quality resources. The Shell Rock River Watershed District (SRRWD), Freeborn County, the Freeborn County Soil and Water 
Conservation District (SWCD), and the city of Albert Lea recognized the need to increase coordination, reduce potential duplication 
of activities, and provide greater assurances for meeting goals and measurable outcomes.

The Plan Steering Committee (membership listed in Appendix A) was established and worked collaboratively to develop and submit 
a response to a BWSR-generated Request for Qualifications. Upon BWSR nomination and funding approval, the collaborative 
arrangement was formalized through a Memorandum of Agreement (MOA) and subsequent bylaws that were approved. The MOA 
was entered into by the Shell Rock River Watershed District, Freeborn County, Freeborn County SWCD, and the City of Albert Lea. 
A small portion (<1%) of the watershed is in Faribault County. The County elected not to participate because of the small geographic 
area the County has in the planning area. Participation in the 1W1P is not required if less than five percent of the jurisdictional land 
area of the local government is within the planning area. Figure 0-3 shows the jurisdictional boundaries in the planning area. The 
percentage of each entity and the water plan that each entity is currently operating under is provided in Table 0-2. 

Table 0-2: Status of the Water Plans in the Planning Area

% IN PL ANNING 
ARE A BOUNDARY

LOCAL GOVERNMENT 
UNIT/ENTIT Y NAME

PL AN NAME
PL AN 
START

PL AN 
E xPIR ATION

100%
Shell Rock River  
Watershed District

2014 Second Generation Water 
Management Plan

2015 -

100%
City of Albert Lea and Shell Rock 
River Watershed District

Albert Lea Lake Draft Watershed 
Management Plan

2010 -

44%
Freeborn County  
(adopted by SWCD)

Freeborn County Comprehensive Water Plan 2016 2021
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Figure 0-2: Plan Management Zones
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Figure 0-3: Jurisdictional Boundaries in the Planning Area
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Figure 0-4: These committees were created by the Partnership to develop the Plan.

ROLES AND RESPONSIB IL ITIES

The development of the Plan was a collaborative effort by all members of the Partnership. Three committees were established to 
facilitate the creation of plan content as well as manage day-to-day operations. Committee membership is detailed in Appendix A.

STEERING COMMITTEE 

Comprised of staff representatives from each 
of the LGUs in the MOA. Responsible for 

overall guidance for developing the plan content 
including the priorities, implementation plan, 

implementation programs, and funding.

ADVISORY COMMITTEE 

Comprised of Steering Committee members, 
staff from partnering state agencies, and 

members of various non-profit and public 
stakeholder groups. Responsible for reviewing 

the materials developed by the Steering 
Committee and provide feedback and 

content suggestions. 

POLICY COMMITTEE

Elected officials representing each partnering 
LGU. Vote to formally approve content. 

ROLES AND 
RESPONSIB IL ITIES
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Figure 0-5: Planning Process

COMMUNITY ENGAGEMENT

Public Notices
This Plan is governed by Minnesota Statute 103B. To fulfill all statutory requirements for noticing, public notices were published in each local 
government’s designated legal newspaper. The official 60-day public notice and comment period began on April 25, 2019 and ended on June 
24, 2019. In total, five comment letters were received (see Appendix B). A final public notice and comment period was held from  
November 1, 2021 through December 31, 2021.

Workshops 
The partnership held a public kickoff event to gather stakeholder input to share their concerns and water-related goals. The event was held 
at the Edgewater Bay Pavilion in Albert Lea on August 21, 2019. The input gathered at this event was added to a set of spreadsheets to 
capture the information and concerns expressed by stakeholders. This information was used as the starting point to begin the process of 
selecting priority issues and filtering it into a working plan. The spreadsheet with the stakeholder input can be found in Appendix C. While 
the overall planning process was iterative at times, the planning group filtered the long list of stakeholder issues and turned them into specific 
actions and goals. 

Measurable 
Goals

Implementation 
Table

Strategies + 
Outputs

Priority 
Resources

Issue  
Statements

Prioritized  
Issues List

Issues  
List
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PRIORITIZED ISSUES LIST

The issues for the Plan were generated and prioritized with input from the general public, Steering Committee, Advisory Committee, 
state agencies, and existing local management plans.

COMPREHENS IVE  
I S SUES L I ST

PRIORIT Y I S SUES L I ST

DR AF T I S SUE  
STATEMENT AND PL ANNING 

MANAGEMENT ZONE 
PR IORITIZ ATION

WRAPS

Public Kickoff Meeting

Steering Committee

Existing Water Plans

State Agency Letters

GRAPS

Public Comment Letters

Advisory Committee

Steering Committee

Community Discussion

APPROVED BY  
POLICY COMMIT TEE

COMPREHENS IVE  
I S SUES L I ST

PRIORIT Y I S SUES L I ST

DR AF T I S SUE  
STATEMENT AND PL ANNING 

MANAGEMENT ZONE 
PR IORITIZ ATION

APPROVED BY  
POLICY COMMIT TEE

Measurable 
Goals

Implementation 
Table

Strategies + 
Outputs

Priority 
Resources

Issue  
Statements

Prioritized  
Issues List

Issues  
List

Figure 0-6: Prioritization Issues List
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RESOURCE CATEGORIES

All of the comments and data that were gathered during the data aggregation process 
were grouped according to the type of resource the data concerned. There were three 
broad resource types: surface water, groundwater, and natural resources. Within each 
resource type, data was categorized according to major themes, such as the quality or 
quantity of the resource. Finally, each comment and data point was further classified as 
a value, concern, or strategy. 

The values and concerns for each resource category were considered in drafting the issue 
statements. Strategies were considered after the preliminary goals were established.

Groundwater issues were 
categorized by drinking  

water and groundwater quality,  
and knowledge and data  
regarding groundwater.

GROUNDWATER

Surface water issues were 
categorized by water quantity, 
water quality, and restoration.

SURFACE WATER

Natural resource issues were 
categorized by habitat, invasive 

species, and protection, 
management, and restoration  

of habitat.
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PRIORITY ISSUE STATEMENTS AND GOALS

Ten draft issue statements addressing surface water, groundwater, and natural resource categories were developed by the Steering 
Committee. These issue statements were refined through input from the Advisory Committee then finalized and ranked according to 
priority order. 

Goals for each issue statement were established to guide the development of strategies and implementation action items. A review 
of previous studies and existing resources was conducted to build a draft list of strategies and implementation actions. This list was 
reviewed along with the issue statements to determine what additional strategies and implementation actions were needed to fully 
address the priority issue statement goals. This process led to a final list of strategies and implementation actions that would be used 
to develop the measurable outcomes. The Hydrologic Simulation Program – Fortran (HSPF) watershed model and spreadsheet 
targeting tool (described in Chapter 4) provided the Partnership with the necessary tool to simulate the impacts of their selected 
implementation actions and develop numeric measurable outcomes. Existing and desired level of effort was used for measurable 
outcomes that lack appropriate models or studies to quantify, such is the case with outreach and education, as well as groundwater 
quality actions. Once the implementation tables were assembled, the goals and measurable outcomes were refined to better align 
with the anticipated level of effort and expected funding levels for each action item. Measurable goals presented represent the target 
outcome for the 10-year planning period..

As the Partnership moved through the process of developing and refining the implementation tables, it became increasingly evident 
that to maintain the overarching goal of developing a realistic and achievable plan they would need to develop multiple funding tiers. 
The funding tiers allowed the planning team to keep the implementation plan and measurable outcomes focused on attainable results 
while still including higher cost projects that may have a lower likelihood of being funded, As a result, the Partnership established a 
truly comprehensive plan. Details for each priority issue and targeting approach are provided in Chapters 3 and 4.

Issue Statement
Landscape and channel alterations have caused adverse impacts to hydrology such as localized flooding. 
There is a risk of increased flooding due to inadequate storage and this risk is compounded due to 
increased rates of extreme weather events.

Desired Future Condition Eliminate localized flooding during extreme weather events.

Goal 1 Increase water storage to reduce downstream impacts.

Measurable Outcome Implement projects that store 6,247 acre-feet over the 10-year planning period.

Goal 2 Reduce the frequency and intensity of flooding.

Measurable Outcome
Locations and duration of flooding in the City of Albert Lea will be documented. Building a record of 
localized flooding events will lead to a better understanding, helping to drive future management decisions 
and ultimately lead to a reduction in flooding incidents.

A1: SURFACE WATER QUANTIT Y

LEVEL A PRIORITY ISSUES
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Issue Statement
Lakes and streams are threatened or impaired due to excess pollution, including nutrients, sediment,  
and bacteria. These pollutants can cause eutrophication, impact aquatic life, and decrease recreational  
use opportunities.

Desired Future Condition All lakes and streams meet or exceed MPCA standards for aquatic life and recreational use.

Goal 1 Improve lake water quality by decreasing total phosphorus concentrations. 

Measurable Outcome
Average summer total phosphorus (TP) concentrations will be reduced to 207 ug/L for Albert Lea Lake, 
143 ug/L for Pickerel Lake, 256 ug/L for Fountain Lake West, and 244 ug/L for Fountain Lake East while 
current TP concentrations will be maintained for the remaining lakes.

Goal 2
Improve stream water quality by reducing E. coli, nutrient, and TSS source loading and implementing 
practices that reduce flow alteration. 

Measurable Outcome

Replace or upgrade 40 failing or non-compliant septic systems.

Bring three feedlots into compliance with existing regulatory requirements

Ensure feedlots that are expanding maintain necessary management practices.   

Minimum daily dissolved oxygen (DO) concentrations will be above 5 mg/L and mean growing season 
DO flux will stay below 5 mg/L for stream reaches with current monitoring.

Achieve TP and TSS pollutant reductions at outlets to Tier 1 priority lakes as shown in Table 3-2. The 
actions called for in the implementation schedule to address TP and TSS will also treat Total Nitrogen 
(TN). The MPCA’s nitrogen reduction goals are summarized in the respective watersheds WRAPS 
reports and call for a 45% reduction in TN in the Shell Rock River watershed (by 2040) and a 20% 
reduction in TN in the Winnebago River watershed (by 2030).

A 2: SURFACE WATER QUALIT Y

Table 3-2: Major Outlets to Top Priority Lakes 
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Wedge Creek Fountain Lake Fountain Lake 16,845** 1,222 (7%) 1,478*** 224 (15%)

Bancroft Creek Fountain Lake Fountain Lake 17,748** 1,434 (8%) 1,425*** 237 (17%)

Shoff Creek Fountain Lake Fountain Lake 4,810** 535 (11%) 500*** 87 (17%)

Peter Lund Creek Albert Lea Lake Albert Lea Lake 13,003** 1,177 (9%) 792*** 142 (18%)

Shell Rock River Shell Rock River N/A 132,042*** 3,978 (3%) 8,641*** 116 (1%)

Lime Creek Winnebago River N/A 8,316*** 513 (6%) 3,253*** 71 (2%)

Total 192,764 8,860 (5%) 16,089 877 (5%)

*Reductions calculated from spreadsheet targeting tool and calibrated HSPF model.  
** Existing loads are from approved 2021 TMDL  
***Existing loads are from calibrated HSPF Model
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Issue Statement

Increased and accelerated runoff have caused elevated or fluctuating water levels which result 
in shoreland and streambank erosion. There is increased erosion and sedimentation issues from 
streambanks and shoreland areas, as well as from land management practices. These impacts may be 
compounded due to increased rates of extreme weather events.

Desired Future Condition Excessive erosion and sedimentation is controlled.

Goal 1 Reduce overland runoff. 

Measurable Outcome

Implement urban stormwater management 
practices in the City of Albert Lea over the  
10-year plan period.

Install a minimum of two raingardens.

Install a minimum of two retention ponds.

Install a minimum of two stormwater ponds.

Replace two sweeper units.

TSS reductions achieved through implementing BMPs that address Issue Statements A1 and A2.

Increase and promote stormwater management (i.e. street sweeping) in smaller urban areas through 
outreach and education.

Goal 2 Reduce shoreline and streambank erosion. 

Measurable Outcome
Stabilize a minimum of 9,800 linear feet of eroding and failing streambanks and shoreline and complete 
inventory of failing streambanks.

Issue Statement
Degraded soil health conditions have resulted in reduced agricultural production, decreased nutrient and 
water holding capacity, decreased infiltration, and increased erosion across the landscape.

Desired Future Condition

Implement practices to improve soil health which will lead to increased agricultural production, increased 
nutrient and water holding capacity, increase infiltration, and decrease erosion. Adopting practices to 
increase soil health such as planting cover crops, practicing reduced or no tillage, crop rotations, and 
rotational or prescribed grazing will help achieve the five soil health principals: soil armoring, minimizing 
soil disturbance, plant diversity, continual live plant/root, and livestock integration.

Goal 1 Better understand current implementation of soil health practices in the planning area.

Measurable Outcome

Identify and quantify the existing efforts to improve soil health across the planning area, which includes 
implementation of cover crops, or no-till practices, to establish a baseline level of implementation. Outreach 
and education efforts to inform landowners of soil health practices and opportunities will continue (one 
winter workshop, one fall field day, 12 posts on social media per year, enter information into Farming in the 
Heartland twice a year, provide No-Till Farmer Online/Magazine subscriptions to local landowners).

Goal 2 Increase the number of soil health practices on agricultural land.

Measurable Outcome 9,984 acres of newly implementing soil health practices.

B1:  EROS ION AND SEDIMENT CONTROL

B2 :  PROTECT SOIL HE ALTH

LEVEL B PRIORITY ISSUES
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Issue Statement
The remaining sites of high ecological value are at risk of degradation and may need protection  
and enhancement

Desired Future Condition
Significant portions of native habitat have been restored. Resources of high ecological value are protected 
and expanded.

Goal 1
Protect and enhance outstanding, high, and moderate biologically significant areas in the Shell Rock–
Winnebago River Watershed.

Measurable Outcome
Enhance at least 190 acres of biologically significant areas and expand protected area adjacent to 
biologically significant areas.

C1: PROTECT S ITES OF H IGH ECOLOGICAL VALUE

Issue Statement
Land use alterations have reduced, degraded, and decreased the quality and abundance of upland and 
wetland habitat .

Desired Future Condition Significant portions of upland and wetland areas are restored.

Goal 1 Restore altered wetlands and degraded upland habitat.

Measurable Outcome
Restore 1,728 acres of upland habitat. 

Restore 1,245 acres of wetland habitat.

C2: RESTORE WETL AND AND UPL AND HAB ITAT

Issue Statement
Groundwater and drinking water supplies are threatened by human actions as well as naturally occurring 
contaminants. There may be areas that have low groundwater volume which could be impacted by high 
capacity wells. 

Desired Future Condition To have sustainable, drinkable groundwater.

Goal 1 Reduce the risk of groundwater contamination.

Measurable Outcome

Replace and upgrade 40 failing or non-complaint septic systems.

Bring three feedlots into compliance with existing regulatory requirements.

Ensure feedlots that are expanding maintain necessary management practices.

Seal 5 unused or abandoned private wells per year.

Provide outreach and education to increase awareness on Arsenic in groundwater.

C3: GROUNDWATER QUANTIT Y AND QUALIT Y

LEVEL C PRIORITY ISSUES
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Issue Statement
Fish and macroinvertebrate populations are threatened by a lack of habitat, poor biological quality, channelized 
streams, altered hydrology, and poor water quality due to high sediment loading and algal blooms. 

Desired Future Condition Habitats that fully support fish and macroinvertebrate communities.

Goal 1 Restore aquatic habitat.

Measurable Outcome

Implement projects targeting biologically impaired stream reaches that address causes identified in 
Stressor I.D. report. 

Restore habitat in ten shallow lakes.

Restore habitat in Fountain Lake through dredging and creating in-lake habitat structures.

Outreach and education on shoreland management and benefits of maintaining buffer along shoreline.

Goal 2 Manage carp population, abundance, and distribution. 

Measurable Outcome Maintain carp so they do not exceed desirable levels (100kg/hectare).

Goal 3 Enhance and restore native aquatic vegetation.  

Measurable Outcome
Increased seeding and planting of native plant during restoration. Increased outreach and education 
impacts from certain water recreation sports.

D1: IMPROVE DEGR ADED AQUATIC HAB ITAT

LEVEL D PRIORITY ISSUES
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Issue Statement
Invasive species threaten the health and quality of upland, wetland, riparian, and aquatic ecosystems. Invasive 
species need to be controlled to reduce their impact. 

Desired Future Condition Invasive species have been controlled and no longer impact native ecosystems.

Goal 1 Reduce aquatic invasive species impact to waterbodies.

Measurable Outcome
Manage aquatic invasive species in lakes, such as Carp, when identified. 

Outreach and education events on invasive species management (educate on all aquatic invasives).

Goal 2 Reduce the area of wetland and upland impacted by invasive species .

Measurable Outcome Implement one invasive species management plan to reduce impacts from invasive species.

Goal 3 No newly detected invasive species will become established.

Measurable Outcome

Maintain aquatic invasive species watercraft inspections.

Establish an early detection and rapid response plan for Fountain Lake.

Share aquatic invasive species topics monthly via watershed districts Facebook page and information in 
watershed districts email chain three times per year.

D2: INVAS IVE SPECIES

Issue Statement
Groundwater recharge areas (and particularly coarse textured soils) of the watershed within the planning area 
are vulnerable to contamination and need to be protected; stakeholders need to have a greater understanding 
of groundwater resources.

Desired Future Condition
Increase protection in known highly vulnerable areas, improve understanding of groundwater resources, 
and increase educational opportunities to help public better understand their role in improving their 
drinking water resources.

Goal 1 Protect known highly vulnerable areas in Figure 1-8.

Measurable Outcome
Land use risk within highly vulnerable areas is reduced by 1370 acres through conversion to permanent 
protection or implementation of cover crops.

Goal 2 Enhance and collaborate with existing wellhead protection planning efforts. 

Measurable Outcome Support MDH’s efforts to establish wellhead protection areas for two communities. 

Goal 3 Increase understanding of groundwater resources and human influences.  

Measurable Outcome

Develop a County Geologic Atlas for Freeborn County and increase public awareness of human 
influences on groundwater quality. 

Track Nitrate test results above 3.0 mg/L. 

Ammonia levels in groundwater used for drinking water in the City of Albert Lea do not exceed 0.2 mg/L.

E1:  GROUNDWATER PROTECTION

LEVEL E PRIORITY ISSUES
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IMPLEMENTATION ACTIONS AND PROGR AMS

The activities that will be undertaken to address the priority issues identified in this 
plan and Table 0-3. These actions are not meant to be all encompassing, rather a list 
of the specific actions that will be implemented to meet the plan’s measurable goals. 
Additionally, each action is categorized according to the targeted priority issue. Since 
many actions provide multiple benefits, categorization includes a rank that describes the 
degree to which the action addresses a priority issue according the description below: 

• 1 Primary: Indicates the action is directly addressing that issue

• 2 Secondary: Indicates the action may not be targeted for the issue but  
provides benefits

• 3 Tertiary: Indicates the action provides a minimal benefit

Progress toward measurable outcomes will be evaluated by documenting annual 
workplan accomplishments. Progress toward overall goal achievement will include 
tracking numerical goals, such as the number of septic system fixes; estimating pollution 
reductions using the spreadsheet tool; or verifying outcomes using evidence-based  
data collection. 

PL AN APPROVAL PROCESS

After completing the draft plan, the formal review process begins and must be 
conducted in accordance with Minnesota Statute 103B.315 (1990 as revised in 2003). 
The Policy Committee must approve the draft and initiate the formal notice, comment 
period, and process. The draft document must be submitted to the plan review 
authorities who have 60 days to submit comments to both the Policy Committee and 
to BWSR. The Policy Committee will schedule and hold a public hearing no sooner 
than 14 days after the 60-day review period ends. After the public hearing, the Policy 
Committee must submit the draft final plan, along with a summary of all comments 
received, the response to each comment, and additional public hearing details to BWSR. 
BWSR must complete its review and approval within 90 days after receiving the Plan. 
Once BWSR has approved the Plan, it must be adopted by the local governments that 
are included in the MOA within 120 days.

Countable projects, activities, 
services, or products. These 
are useful for tracking the 
steps toward achieving the 
goals. Outputs are not goals 
in and of themselves because 
they do not quantify a change 
in the resource condition.

OUTPUT (N .)

An issue that lacks the detailed 
information that is necessary to 
assess the current or imminent 
impact to the resources in the  
Shell Rock River and 
Winnebago River watersheds.

EMERGING I SSUE (N .)

A natural, economic, 
educational, biotic, aesthetic 
or similar asset. Resources are 
generally considered something 
that can be ‘managed’ and 
are generally broad, such as 
surface water, groundwater, 
or education and outreach. 

RESOURCE I S SUE (N .) :

A factor, stressor or difficulty 
resulting in an adverse 
consequence for a resource 
concern. A resource concern 
can have one or many issues.

Resource Concern (n.):
A physical, biological, chemical, 
or geological subset or 
component of a resource. 
Resource concerns are typically 
a refinement of a resource.

RESOURCE (N .)

= Primary Benefit = Secondary Benefit = Tertiary Benefit1 2 3
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Table 0-3: Implementation Actions and Issues Addressed

= Primary Benefit = Secondary Benefit = Tertiary Benefit1 2 3

Su
rf

ac
e 

W
at

er
 A

1:
 Q

ua
nt

it
y

Su
rf

ac
e 

W
at

er
 A

2:
 Q

ua
lit

y

Su
rf

ac
e 

W
at

er
 B

1:
 E

ro
si

on
 a

nd
 

Se
di

m
en

t 
C

on
tr

ol

N
at

ur
al

 R
es

ou
rc

es
 B

2:
 P

ro
te

ct
 

So
il 

H
ea

lt
h

N
at

ur
al

 R
es

ou
rc

es
 C

1:
 P

ro
te

ct
 

H
ig

h 
Ec

ol
og

ic
al

 V
al

ue

N
at

ur
al

 R
es

ou
rc

es
 C

2:
 R

es
to

re
 

W
et

la
nd

 a
nd

 U
pl

an
d 

H
ab

it
at

G
ro

un
dw

at
er

 C
3:

 G
ro

un
dw

at
er

 
Q

ua
nt

it
y 

an
d 

Q
ua

lit
y

N
at

ur
al

 R
es

ou
rc

es
 D

1:
 Im

pr
ov

e 
D

eg
ra

de
d 

A
qu

at
ic

 H
ab

it
at

N
at

ur
al

 R
es

ou
rc

es
 D

2:
  

In
va

si
ve

 S
pe

ci
es

G
ro

un
dw

at
er

 E
1:

  
G

ro
un

dw
at

er
 P

ro
te

ct
io

n

Cover Crops 1 1 1 1 2 1

Wetland Restoration 1 1 1 1 2 1 1 1 2 1

Introduce New Water Storage Practices 1 2 1 2 2 3 2

Track Flooding 1 2

Rain Gardens 3 1 1 1 2 2

Retention Ponds 3 2 1

Stormwater Ponds 3 1 1

Grassed Waterway 1 1 2 2 2

Water and Sediment Control Basin (WASCOB) 2 1 1 2 2 2

Conservation Cover Perennials  
(convert working lands to perennial vegetation) 1 1 1 2 1 1 1

Lake Dredging 1 2

Lake Alum Treatment 1 2

Replace/Upgrade Failing or Non-Compliant  
Septic Systems 1 1

Improve Priority Feedlots 1 2 1 2

Manage Expanding Feedlots to Ensure Compliance 1 1

Water Quality Monitoring 1 2 2

Replace Street Sweeper Units 1

= Tertiary Benefit
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Table 0-3: Implementation Actions and Issues Addressed

Outreach and Education 1 1 1 1 1 1

Street Sweeping 2 1

Restore/Stabilize Eroding and Failing Streambanks 1 1 2 2 1

Restore/Stabilize Eroding and Failing Lakeshore 1 1 2 2 1

Inventory Failing Streambanks 1 1 2 1

Water Quality Treatment Pond 3 2 1

Quantify Existing Level of Implementation of Soil 
Health Practices 1

Expand Acres Implementing Soil Health Practices 1 1 1 1 2 1

Enhance Critical Habitat Areas 1 1 1 1 2 1 1 1 2 1

Upland and Wetland Habitat Enhancement 1 1 1 1 2 1 1 1 2 1

Upland and Wetland Habitat Restoration 1 1 1 1 2 1 1 1 2 1

Seal Wells 1 1

Track Nitrate Testing Results 1 1

Restore/Enhance Shoreline Habitat 2 2 1 1 3
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= Primary Benefit = Secondary Benefit = Tertiary Benefit1 2 3
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Table 0-3: Implementation Actions and Issues Addressed
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In-Lake Habitat Improvements 2 2 1 3

Track MIBI/FIBI Scores 3 1 1

Lake Level Drawdown 2 2 1 1

Restore Native Aquatic Vegetation 2 1 1

Manage Carp Populations 1 1 1

Fish Community Reclamation/Rotenone 1 1 1

Electric Fish Barrier 1 2 1

Develop Early Detection and Rapid Response Plan 2 1

Watercraft Inspections 2 1

Herbicide Macrophyte Management 2 1 1

Support MDH in Establishing a Wellhead  
Protection Plan 2 1

Develop County Geologic Atlas 2 1

= Primary Benefit = Secondary Benefit = Tertiary Benefit1 2 3
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The planning area is almost entirely within Freeborn County and is made up of two 
major watersheds, the Shell Rock River and Winnebago River watersheds (Figure 
1-1). Both watersheds are located in south central Minnesota and extend into Iowa. 
The Shell Rock River and Winnebago River watersheds are a small portion of the 
entire watershed areas with only 23% and 10%, respectively of their total watershed 
areas located in Minnesota with the remainder located in Iowa. The Shell Rock River 
watershed in Minnesota is 246 square miles and entirely within Freeborn County, while 
the Winnebago watershed is 71 square miles in Minnesota and mostly in Freeborn 
County with a very small (< 1 square mile) portion in southeastern Faribault County. 
The watershed’s largest city is Albert Lea, located at the intersection of Interstate 35 
and 90. Other towns include Hayward, Glenville, Twin Lakes, Manchester, Emmons, 
Conger, and portions of Clarks Grove.

Minnesota/Iowa Border

23% 
OF THE SHELL ROCK R IVER 
WATERSHED I S LOCATED  

IN MINNESOTA

10% 
OF THE WINNEBAGO RIVER 

WATERSHED I S LOCATED  
IN MINNESOTA
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Figure 1-1: Shell Rock River - Winnebago River Comprehensive Watershed Management Plan  
Planning Area
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1.1 L AND USE

Land use in the planning area is consistent with much of southern Minnesota with 
agriculture making up a majority (75%) of the area (Figure 1-2). Typical crops grown 
include corn, soybeans, small grain, and hay with some areas used for growing 
vegetables such as peas and sweet corn. Based on the United States Department of 
Agriculture (USDA) estimates for Freeborn County, there are likely around 500 farms 
in the planning area that average 366 acres in size. 

There are 151 active feedlots in the Shell Rock River and Winnebago River watersheds 
(Figure 1-3). Approximately 80% of the feedlots have less than 300 animal units, and there 
are 10 confined animal feeding operations (CAFO). While the total number of feedlots is 
decreasing over time, the size of those that remain is growing. This correlates with a larger 
trend in agriculture where smaller family farms are being replaced by larger operations. 

Remnant woodlands, shrublands, and grasslands occur primarily in riparian corridors 
through conservation lands but can also be seen distributed throughout the watersheds. 
Overall, there is a small percentage of impervious surfaces in the planning area which 
is driven by the rural landscape. The City of Albert Lea is the largest urban area and is 
the only municipal separate storm sewer system (MS4) entity that exists in the planning 
area (Figure 1-4). As a MS4, the City must satisfy the requirements of the MS4 general 
permit to manage pollutants associated with stormwater runoff.

Land use in the planning area is not expected to change in the future with much of the 
landscape in agriculture and population changes remaining relatively consistent. The 
Freeborn County population estimate for 2019 is 30,281, down 3.1% from 2010, and 
Albert Lea’s population estimate for 2019 is 17,656, down 3.0% from 2010 [United 
States Census Bureau, 2019]. 
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Figure 1-2: Land Cover in the Planning Area
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Figure 1-3: Active Feedlots in the Planning Area
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Figure 1-4: City of Albert Lea MS4 Boundary
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1.2 SURFACE WATER 

The planning area has an extensive drainage ditch network that was developed over 
100 years ago to make the landscape suitable for agriculture. While drainage defines 
much of the stream networks, the area is also home to popular lakes that provide 
recreational opportunities and waterfowl habitat. These lakes are highlighted by 
Fountain Lake, Albert Lea Lake, and Pickerel Lake. Fountain Lake is in the heart of 
Albert Lea with waterfront views from downtown, multiple public water accesses, 
and multiple public parks along the shoreline. Fountain Lake serves as the start of a 
MNDNR Water Trail which continues downstream into Albert Lea Lake, then on to 
Shell Rock River and provides canoing and kayaking opportunities to the area. Albert 
Lea Lake is a large shallow lake that provides important waterfowl habitat to the area 
and surrounds Myre-Big Island State Park. Pickerel Lake provides fishing opportunities 
and important waterfowl habitat to the area with a healthy population of diver ducks 
and native fish. Other lakes in the planning area include Mud, White, Goose, School 
Section, Halls, Sugar, Bear, State Line, and Upper and Lower Twin Lake, many of which 
are shallow lakes that provide waterfowl habitat.

Wetlands account for approximately 7% of the total planning area based on the 
National Wetland Inventory (NWI). Nearly 90% of these wetlands are classified as 
emergent wetlands. The remainder are forested and shrub wetlands. Location of 
wetlands as well as the public drainage system are shown in Figure 1-7.

Water Quantity
There is one streamflow gaging station located in the planning area which is maintained 
by the United States Geologic Survey (USGS). The gaging station is located on the Shell 
Rock River in Gordonsville, Minnesota, just north of the Iowa border. This streamflow 
gaging station can be used to assess surface water quantity for the Shell Rock River 
Watershed over time. River flooding is not currently a concern in the planning area, but 
localized flooding in urban areas, particularly the City of Albert Lea, following large rain 
events has been documented and is identified as a priority concern in this plan.

Water Quality
The Minnesota Pollution Control Agency (MPCA) conducts water quality assessments 
as a part of an intensive watershed monitoring program to determine the condition of 
surface waters in the state. The assessments show that surface waters in the planning 
area face stressors common to the region with elevated nutrients, fish bioassessment, 
and macroinvertebrate bioassessment resulting in most of the impairments. In total, 
there are 12 streams and six lakes that are listed as impaired, totaling 43 unique 
impairments. These impairments area summarized in Table 1-1 and shown in Figures 
1-5 and 1-6. A focus of this Plan is to implement a variety of practices that will improve 
water quality throughout the planning area. 
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Table 1-1: Impaired streams and lakes in the planning area based on 2022 draft list (does not include mercury)

WATER  
BODY NAME

MAJOR 
WATERSHED 
NAME

AFFECTED USE POLLUTANT OR STRESSOR

Streams

Bancroft Creek 
(County Ditch 63)

Shell Rock River
Aquatic Life Benthic Macroinvertebrates Bioassessments

Aquatic Recreation Escherichia Coli (E. coli)

County Ditch 16 Shell Rock River Aquatic Life Benthic Macroinvertebrates Bioassessments, Fish Bioassessments

County Ditch 65 Shell Rock River Aquatic Life Benthic Macroinvertebrates Bioassessments, Fish Bioassessments

County Ditch 66 Shell Rock River Aquatic Life Benthic Macroinvertebrates Bioassessments, Fish Bioassessments

County Ditch 9 Shell Rock River Aquatic Life Benthic Macroinvertebrates Bioassessments, Fish Bioassessments

Judicial Ditch 25 Winnebago River Aquatic Life Dissolved Oxygen, Fish Bioassessments

Lime Creek Winnebago River
Aquatic Life Dissolved Oxygen, Fish Bioassessments, Nutrients

Aquatic Recreation Escherichia Coli (E. coli)

Shell Rock River Shell Rock River
Aquatic Life

Benthic Macroinvertebrates Bioassessments, Dissolved oxygen,  
Fish Bioassessments, Nutrients, Turbidity

Aquatic Recreation Fecal Coliform

Steward Creek 
(County Ditch 23)

Winnebago River Aquatic Life
Benthic Macroinvertebrates Bioassessments

Dissolved Oxygen

County Ditch J26 Winnebago River Aquatic Life Dissolved Oxygen

Shoff Creek Shell Rock River Aquatic Life
Benthic Macroinvertebrates Bioassessments, Fish Bioassessments, 
Nutrients, Turbidity

Wedge Creek Shell Rock River
Aquatic Life Fish Bioassessments

Aquatic Recreation Escherichia Coli (E. coli)

Lakes

Albert Lea Lake Shell Rock River Aquatic Recreation Nutrients

Bear Lake Winnebago River Aquatic Recreation Nutrients

Fountain Lake  
(East Bay)

Shell Rock River Aquatic Recreation Nutrients, Fish Bioassessments

Fountain Lake  
(West Bay)

Shell Rock River Aquatic Recreation Nutrients, Fish Bioassessments

Fountain Lake  
(North Bay)

Shell Rock River Aquatic Recreation Nutrients, Fish Bioassessments

Pickerel Shell Rock River Aquatic Recreation Nutrients

State Line Lake Winnebago River Aquatic Recreation Nutrients

White Lake Shell Rock River Aquatic Recreation Nutrients
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Figure 1-5: Impaired Streams in the Planning Area
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Figure 1-6: Impaired Lakes in the Planning Area
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Figure 1-7: Public Drainage, Wetlands, and Hydric Soils in the Planning Area



1.3 GROUNDWATER

Groundwater is a vital resource in the planning area and accounts for 100 percent of the 
region’s drinking water supply. The groundwater supply comes largely from a carbonate 
aquifer that occurs in fractured limestone and dolostone bedrock that is overlain by glacial 
sediment. Areas with karst geology have a greater risk to contamination from land-use 
activities such as agriculture, stormwater, septic systems, and tanks/landfills. While the 
planning area has karst geology there are layers of dense glacial till over the bedrock that 
provide protection for much of the planning area. However, there are areas with courser-
grained glacial outwash at the surface that increase the pollution sensitivity of the underlying 
bedrock as shown in Figure 1-8 [MDH, 2020]. 

Monitoring is conducted throughout the planning area to detect contamination of the 
drinking water supply from both natural sources and human activity. Currently none of 
the tested drinking water wells had levels of nitrate above the Safe Water Drinking Act 
(SWDA) standard of 10 mg/L but results from the MDA ambient monitoring well recorded 
a maximum result of 60.6 mg/L of nitrate in 2018 highlighting the importance of continued 
monitoring and tracking of nitrates. Arsenic exceeded the SWDA standard of 10 ug/L in 
30% of the 100 tested wells. Therefore, it is important to increase awareness of arsenic 
and its risks in drinking water to residents in the planning area. Additional threats to the 
drinking water supply include pesticides with five common pesticides detected in the MDA 
monitoring well and contamination resulting from leaky underground tanks and landfills. 

Nitrate contamination is a growing concern around the state and is directly tied to land-use 
practices. The Minnesota’s Nitrogen Fertilizer Management Plan is the states blueprint for 
preventing and minimizing the impacts of nitrogen fertilizer on groundwater. As an element 
of this plan, a newly adopted Groundwater Protection Rule (GPR) has been approved that 
restricts the use of nitrogen fertilizers in the fall (after September 1) or on frozen soils in 
identified vulnerable groundwater areas (Figure 1-9). More information regarding the GPR 
can be found at https://www.mda.state.mn.us/part-1-groundwater-protection-rule.
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Figure 1-8: Aquifer Vulnerability in the Planning Area
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Figure 1-9: Quarter Sections Subject to the MN Groundwater Protection Rule (MR 1573) for 
Nitrogen Fertilizer Restrictions in the Fall and on Frozen Soils in the Planning Area
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1.4 TOPOGR APHY

The relief of the Shell Rock River and Winnebago River watersheds is the product 
of continental glaciers receding following the last ice age. As the glaciers receded, 
they deposited significant amounts of glacial sediments over the underlying rock. This 
deposited sediment was deep enough that the rock strata below had little impact on 
surface relief. The County’s lakes formed where large ice blocks broke free from the 
glacier, while the many wetlands formed in the small depressions left after the glacier’s 
retreat. As a result, the planning area’s topography ranges from nearly level to rolling 
hills present where glaciers deposited end moraines. The two moraine belts,  
Altamont/ Algona Moraine and the Bemis Moraine, cross the area from southwest to 
northeast (Figure 1-10).

1. 5 SOILS

The soils of Freeborn County are moderately deep and loamy in texture. They formed 
most extensively in glacial till and less extensively in glacial outwash, lacustrine sediments, 
alluvium, and organic material. The different parent materials, climate, topography, and 
native vegetation account for the various soil types encountered across the planning area.
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Figure 1-10: Surface Elevation in the Planning Area
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Figure 1-11: Soil Type in the Planning Area
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1.6 CLIMATE

There is one official observation station within the planning area located at the Albert 
Lea Wastewater Treatment Plant. Weather observations include daily maximum and 
minimum temperatures, daily rainfall, and snowfall. 

Long-term precipitation records show an annual rainfall average of roughly 32 inches 
in the northern and western portions of the planning area, and up to 34 inches in the 
southwestern portion of the planning area (Figure 1-12). In the 1971 to 2000 statistical 
period, annual rainfall in the planning area averaged between 32 and 33 inches. In 
the 1981 to 2010 statistical period, this average increased to a range of 34 to 35 
inches. This increase in precipitation is due to recent trends that include rainier later 
springs and early summers. In addition to an increasing trend in annual precipitation, 
precipitation events have become more intense with larger rainfall events occurring 
more frequently [BWSR, 2019]. These changes in precipitation trends are expected to 
continue and have a direct impact on water resources. Stressors already present such 
as excess erosion and water quality issues will only be exacerbated as a result of these 
changing conditions. While precipitation trends overall show increasing amounts of rain, 
the precipitation patterns are less consistent. This can result in periods of significant 
drought. Actions identified in this plan, such as increasing water storage, are important 
steps to building resiliency to these changes and it is imperative that future management 
actions adapt to these changes. Efforts are already underway which is highlighted by the 
city of Albert Lea’s Climate Action Plan. https://www.cityofalbertlea.org/wp-content/
uploads/Albert-Lea-Climate-Action-Plan-web.pdf

Temperature across the planning area is generally uniform with variations in relief, 
vegetation, and soils, resulting in slight differences from one area to another. The 
average annual temperature from 1989 to 2018 for the area is 44.9° Fahrenheit (F) with 
winter temps (December through February) averaging 18.1° F and summer temps (June 
through August) averaging 69.0° F. Average annual temperatures have increased 0.8° 
F, with average winter temperatures showing the largest increase (1.9° F) and average 
summer temperatures slightly decreasing (-0.1° F) [MNDNR, 2019].
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Figure 1-12: Annual Precipitation in the Planning Area
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1.7 PRESETTLEMENT VEGETATION

The landscape seen today is greatly changed from the landscape that was present 
prior to European settlement. When settlers arrived to this area, they developed an 
extensive ditch network that was used to drain the landscape and established highly 
productive agricultural land. Understanding the original landscape and vegetation can be 
used to identify areas with the most suitable restoration potential. Specifically, low lying 
areas with moist soils are targeted for wetland restorations and incorporated into the 
tools referenced in this plan.

The majority of presettlement vegetation in the planning area was oak woodland 
and brushland followed by prairie wetland and upland prairie (Figure 1-13). The oak 
woodland and brushland was a common landscape found between the open prairies 
and deciduous forests. This landscape ranged from small groves of trees intermixed 
with open prairie to a community of scrub forest and dense shrub thickets. Bur oak 
and northern pin oak were the dominant oak species. The upland prairie and prairie 
wetland landscape included vegetation such as prairie cordgrass and blue joint in the 
wet lowlands, big bluestem and Indiangrass occupied the fertile soils of the moist 
uplands, and little bluestem and sideoats grama occurred on the thin soils of the  
dry uplands. 
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Figure 1-13: Presettlement Vegetation in the Planning Area
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1.8 HABITAT AND R ARE AND  
ENDANGERED SPECIES

Minnesota Statute §§ 88.0895 governs protection of threatened and endangered 
species and defines species with special protection as follows: endangered species are 
those threatened with extinction throughout all or a significant portion of its range; 
threatened species are those likely to become endangered within the foreseeable 
future throughout all or a significant portion of its range; and species of special concern 
are those that are not endangered or threatened, but are extremely uncommon in 
Minnesota or have unique or highly specific habitat requirements and deserve careful 
monitoring. MNDNR is required to adopt rules designating species as endangered, 
threatened, or species of special concern. Species are also protected at the federal 
level and their protection status is determined by the U.S. Fish and Wildlife Service 
(USFWS). Species with protection status at the state (as listed by MNDNR) and federal 
level (as listed by USFWS) present in Freeborn County are shown in Table 1-2. 
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Table 1.2: List of protected species within Freeborn County (MNDNR, 2021)

COMMON NAME GROUP FEDER AL STATUS STATE STATUS

Butternut Vascular Plant

None

EndangeredLoggerhead Shrike Bird

Western Prairie Fringed Orchid Vascular Plant Threatened

Blanding’s Turtle Reptile

None

Threatened

Edible Valerian Vascular Plant

James’ Sedge Vascular Plant

Sullivant’s Milkweed Vascular Plant

Tuberous Indian-plantain Vascular Plant

Beaked Snakeroot Vascular Plant

Special Concern

Common Gallinule Bird

Iowa Skipper Insect

Ozark Minnow Fish

Purple Martin Bird

Rattlesnake Master Vascular Plant

Redfin Shiner Fish

Regal Fritillary Insect

Small White Lady’s-slipper Vascular Plant

Suckermouth Minnow Fish

Trumpeter Swan Bird

Wild Sweetwilliam Vascular Plant

Yellow Pimpernel Vascular Plant
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This chapter covers the information and data used, the process applied, and results 
of identifying priority issues. The process to identify priority resources is outlined 
in Chapters 3 and 4, according to each issue statement. In addition to stakeholder 
identified priority issues and concerns, existing data and studies were used to the 
extent possible to create an understanding of the context of resource conditions. With 
this understanding, priority issues and resources were determined using a systematic 
vetting process. First, defined criteria were established and then recommendations 
were developed at a small group level by applying the criteria to the issue or resource 
category. Recommendations were promoted from these small work groups to the 
Steering Committee, prior to submitting recommendations to the Policy Committee 
for approval. The Advisory Committee reviewed the recommendations at key points 
throughout the prioritization process to provide further refinement of the Steering 
Committee’s recommendations. 1
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2 .1 I SSUE PRIORITIZATION PROCESS

Numerous sources of information were used to compile and evaluate a list of potential 
values, concerns, and strategies for prioritization of issues in the Shell Rock River and 
Winnebago River watersheds. Sources include related documents and reports as well 
as comment letters from local stakeholders and notes from a kickoff meeting.

Documents and Reports
Some of the related documents and reports reviewed include:

• Shell Rock and Winnebago River Watersheds Monitoring and Assessment 
Reports [MPCA, 2012; MPCA, 2018]

• Shell Rock and Winnebago River Watersheds Stressor Identification Reports 
[MPCA, 2014; MPCA, 2017]

• Shell Rock and Winnebago River Watersheds TMDLs  
[MPCA, 2021a; MPCA, 2020b]

• Shell Rock and Winnebago River Watersheds Restoration and Protection 
Strategy Reports (WRAPS) [MPCA, 2021b; MPCA, 2020a]

• Shell Rock River Winnebago Watershed Groundwater Restoration and Protection 
Strategies (GRAPS) Report [MDH, 2020]

Additionally, local county and city water management plans were summarized from the 
City of Albert Lea [City of Albert Lea, 2010] and Freeborn County [Freeborn County, 
2016]. Watershed report cards, climate summaries, applicable legislation, a series of 
retrofit assessments and diagnostic studies, and numerous other water resources 
reports were also reviewed for the prioritization analysis.

Meetings
A kickoff meeting with 34 attendees was held in Albert Lea, Minnesota on August 
21, 2019. Attendees were asked about qualities and characteristics valued in their 
community and natural environment, about major concerns and issues facing the 
natural resources in their community, and what strategies and future actions they think 
would be best to address challenges and achieve desired future conditions. These 
open-ended questions resulted in a wide range of comments to assist in the evaluation 
and summarization of priorities in the watershed. Attendee comments included values 
and concerns around surface water quantity, surface water quality, natural resources, 
and groundwater, as well as strategies and considerations for social systems. 

The agreed upon issues that  
are identified as the focus of  
the Plan through a  
prioritization process.

PRIORIT Y I S SUE (N .)

The specific result of an 
implementation activity. 
Collectively, the outcomes from 
plan activities should achieve 
the stated measurable goals. 
Outcomes may also express 
changes in knowledge or 
behavior which lead to  
actions that contribute to  
measurable goals.

OUTCOME (N .)

The long-term outcome or 
goal; the attributes (water 
quality, water availability, habitat 
quality) the Partnership is 
striving to attain, regardless of 
the time frame. The desired 
future condition (DFC) sets 
the direction for planning and 
future management. It should 
be described for priority 
water resources and reflect 
stakeholder interests.

DES IRED FUTURE 
CONDITION (N .)
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Official Comment Letters
Additionally, comment letters with priority concerns were collected from local 
stakeholders. Comment letters were received from the following (see Appendix B): 

• Minnesota Board of Water & Soil Resources (BWSR) on June 20, 2019

• Minnesota Department of Agriculture (MDA) on June 20, 2019

• Minnesota Department of Health (MDH) on June 24, 2019

• Minnesota Department of Natural Resources (MNDNR) on May 29, 2019

• Minnesota Pollution Control Agency (MPCA) on June 19, 2019

Issues, resources, and priorities gathered from the documents, reports, comment letters, 
and kickoff meetings were categorized as either a value, concern, or strategy. The 
values and concerns for each resource category were considered in drafting the issue 
statements. Strategies were considered later in the plan development process when 
actions were selected to address the issue statements.

Issues were also classified by resource category and subcategory. Occasionally, an issue 
fell under multiple resource categories and was assigned to all appropriate categories. 
Categories included Emerging Issues, Groundwater, Leadership, Natural Resources, 
Quality of Life, Surface Water, and Process. Subcategories for each of these are listed in 
Table 2-1 with the number of occurrences for each.
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Table 2-1: Categories and Subcategories Used to Group Background Information

CATEGORY SUBCATEGORY
NUMBER OF 
OCCURRENCES

EMERGING I SSUES

Chlorides 0

Climate Change and Resilience 6

Contaminants of Emerging Concern 19

Land Development and Changes 9

Reduce Pesticide and Fertilizer Impacts 19

Other 1

GROUNDWATER

Drinking Water Supply 12

Groundwater Quality 25

Groundwater Quantity 2

Infiltration and Recharge 2

Protect Groundwater Resources 18

Other 0

LE ADERSHIP

Administrative Priorities 18

Collaboration 10

Financing 20

Maintenance 5

Policy and Regulation [or Land Use Management] 33

Public Outreach 22

Stakeholder Involvement 13

Other 0

NATUR AL RESOURCES

Manage, Enhance, and Restore Habitat 53

Fish Habitat 24

Wetland Habitat 10

Upland Habitat 22

Invasive Species 17

Preserve Prime Farmland 1

Preserve Sites of High Ecological Value 13

Protect Soil Health 24

Other 0



 2 . 0  I S S U E  P R I O R I T I Z AT I O N

Shell Rock River and Winnebago River Comprehensive Watershed Management Plan Page 55 of 181

Table 2-1: Categories and Subcategories used to Group Background Information

QUALIT Y OF L I FE

Aquatic Consumption 2

Aquatic Recreation 42

Public Safety 10

Other 0

SURFACE WATER

Altered Hydrology 31

Drainage System Management 11

Erosion and Sediment Control 41

Flooding and Floodplain 8

Protect Surface Water Resources 23

Stormwater Management 12

Surface Water Quality 163

Water Rate and Quantity 17

Other 0

PROCESS

1W1P Document 9

1W1P Process 20

Other 0

CATEGORY SUBCATEGORY
NUMBER OF 
OCCURRENCES
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Table 2-2: Priority Issues and Issue Statements

2 .2 PRIORITY ISSUES AND ISSUE STATEMENTS

Draft issue statements were developed based on the results of the resource category and subcategories list in Table 2-1. The draft 
issue statements included three under the Surface Water category, five under the Natural Resources category, and two under the 
Groundwater category. The draft issue statements were presented to the Steering Committee in the October 24, 2019 meeting 
where members ranked the issue statements using a prioritization process called Q-sort. The same draft issue statements were then 
presented to the Advisory Committee in the December 16, 2019 meeting where they used a modified prioritization process and 
identified their priority issue statements. These exercises resulted in a priority ranking of all the issue statements. Minor adjustments 
were made to the ranking of the priority issues after the priority resources were identified and the implementation strategies and 
actions were developed. These adjustments were made to better align the priorities with the realities and constraints implementing 
the actions necessary to achieve measurable goals. 

Issue statements were not developed for the Emerging Issues, Quality of Life, Process, and Leadership resource categories. The 
selected categories (Surface Water, Natural Resources, and Groundwater) are more relevant to address issues directly tied to physical 
resources. While priorities were identified in these excluded categories, implementation actions identified in this plan address these 
issue and are categorized within the final issue statements.

The priority issue statements were grouped into priority levels that indicate which issues will see a higher level of resources 
implemented throughout the planning period; with priority ranking in alphabetical order from A to E. 

PRIORIT Y LEVEL A I SSUE STATEMENT

Surface Water Quantity - Surface Water Resources

Increased and accelerated runoff have caused elevated or fluctuating water levels 
which result in shoreland and streambank erosion. There is increased erosion and 
sedimentation issues from streambanks and shoreland areas, as well as from land 
management practices. These impacts may be compounded due to increased rates of 
extreme weather events.

Surface Water Quality - Surface Water Resources
Lakes and streams are threatened or impaired due to excess pollution including 
nutrients, sediment, and bacteria. These pollutants can cause eutrophication, impact 
aquatic life, and decrease recreational use opportunities.

PRIORIT Y LEVEL B I SSUE STATEMENT

Erosion and Sediment Control - Surface  
Water Resources

Landscape and channel alterations have caused adverse impacts to hydrology such as 
localized flooding. There is a risk of increased flooding due to inadequate storage and 
this risk is compounded due to increased rates of extreme weather events.

Protect Soil Health - Natural Resources
Degraded soil health conditions have resulted in reduced agricultural production, 
decreased nutrient and water holding capacity, decreased infiltration, and increased 
erosion across the landscape.

PRIORIT Y LEVEL C I SSUE STATEMENT

Protect Sites of High Ecological Value -  
Natural Resources

The remaining sites of high ecological value are at risk of degradation and may need 
protection and enhancement.

Restore Wetland and Upland Habitat -  
Natural Resources

Land use alterations have reduced, degraded, and decreased the quality and abundance 
of upland and wetland habitat.

Groundwater Quantity and Quality -  
Groundwater Resources

Groundwater and drinking water supplies are threatened by human actions as well 
as naturally occurring contaminants. There may be areas that have low groundwater 
volume which could be impacted by high-capacity wells.
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2 .3 EMERGING ISSUES

This Plan is based on existing knowledge and evaluation of existing concerns. However emerging issues may require a shift in focus 
or may influence the implementation plan priorities and actions. There were four general categories of emerging issues that were 
identified in the aggregated data (Table 2-3). One emerging issue, climate change, was deemed to be a priority while multiple 
strategies under land development and changes were identified as priorities and were incorporated into the Plan’s implementation 
table. The Partnership integrated action items that aim to alleviate impacts of climate change which include implementing water 
storage projects and tracking urban flooding in Albert Lea. Details on climate trends are presented in more detail in Appendix F.  
The Partnership will continue to monitor emerging issues throughout the planning period to ensure the implementation actions 
address the active issues.

PRIORIT Y LEVEL D I SSUE STATEMENT

Improve Degraded Aquatic Habitat - Natural Resources
Fish and macroinvertebrate populations are threatened by a lack of habitat, poor 
biological quality, channelized streams, altered hydrology, and poor water quality due to 
high sediment loading and algal blooms.

Invasive Species - Natural Resources
Invasive species threaten the health and quality of upland, wetland, riparian, and aquatic 
ecosystems. Invasive species need to be controlled to reduce their impact.

CATEGORY SUBCATEGORY NUMBER OF OCCURRENCES

Emerging Issues

Climate Change and Resilience 6

Contaminants of Emerging Concern 19

Land Development and Changes 9

Reduce Pesticide and Fertilizer Impacts 19

Other 1

PRIORIT Y LEVEL E I SSUE STATEMENT

Groundwater Protection - Groundwater Resources
Groundwater recharge areas (and particularly karst areas and coarse textured soils) 
of watershed within the planning area are vulnerable to contamination and need to be 
protected and understanding of groundwater resources needs to be improved. 

Table 2-2: Priority Issues and Issue Statements

Table 2-3: Emerging Issues Identified by Stakeholders
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Following the selection and ranking of priority issue statements that are presented 
in Chapter 2, the Partnership developed a framework for each issue statement. The 
framework defines a desired future condition, goals, priority resources, and targeting, 
for each issue statement. This framework served as an outline that guided the process 
to develop measurable goals and targeted implementation schedule that is described 
in Chapter 4. Many of the Plan’s issues are interrelated, therefore the focus when 
developing this framework and throughout the planning process was to use a multiple 
benefits approach when identifying priority areas and implementation practices that 
achieve the issue statement goals. 

The framework for each issue statement that includes the priority resource targeting 
approach and final measurable goals are summarized in this section and are organized in 
order of issue statement priority. For the entire issue statement framework document 
developed by the partnership see Appendix D.

A significant amount  
of data gathering and a 
series of meetings, both 

in-person and online, were 
conducted to gather a wide 

net of information, data, 
and recommendations, 

to consolidate them into 
identifiable and measurable 

goals and targets.

ME ASUR ABLE 
GOALS + TARGETED 

IMPLEMENTATION 
ACTIONS
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3.1 I SSUE STATEMENT A1:  SURFACE WATER QUANTITY 

Landscape and channel alterations have caused adverse impacts to hydrology such as localized flooding. There is a risk of increased 
flooding due to inadequate storage and this risk is compounded due to increased rates of extreme weather events.

Desired Future Condition 
Eliminate localized flooding during extreme weather events.

Cover Crop Storage Assumptions
Assumptions were made to estimate 
the amount of water storage that 
would be associated with increased 
cover crop implementation. The 
assumptions were based on the 
relationship between increasing soil 
organic matter through adoption of 
cover crops and that increase in soil 
organic matter resulting in additional 
water storage. It was assumed that 
adding cover crops will increase soil 
organic matter by 0.1% annually. It 
was also assumed that an increase 
in soil organic matter of 0.1% would 
result in 2,000 gallons of water, or 
0.0062 acre-ft/yr (2000 gallons = 
268 cubic feet / 43,450 feet squared) 
of storage. The planned timing of 
implementation for cover crops was 
then used to calculate a cumulative 
storage amount. This approach was 
provided to the planning partnership 
by BWSR staff and will be updated if 
better information is made available 
during the 10-year planning period.

Increase water storage to reduce 
downstream impacts.

GOAL 1

Implement projects that store  
6,247 acre-feet over the  
10-year planning period.

ME ASUR ABLE OUTCOME

Water storage is a watershed-wide goal that will be achieved through 
implementation of restored wetlands and cover crops. Restored wetlands reduce 
total runoff through increased infiltration, evaporation, and evapotranspiration 
while cover crops increase soil organic matter which in turn helps the soil retain 
more moisture and reduce runoff. Since these implementation actions are a part 
of addressing the water quality goals, the implementation targeting will be driven 
largely by the water quality benefits they provide to priority resources. Therefore, 
priority resources and targeting for these implementation actions followed the 
process identified in the water quality issue statement A2 and process described 
in Chapter 4. The outcomes of this targeting process identified the total area 
and location of cover crops and restored wetlands that will be implemented as a 
part of this plan. Using these areas, the total water storage was calculated using 
the HSPF model for restored wetlands and the cover crop storage assumption 
approach defined in the side bar. Combining the totals from these two approaches 
resulted in the cumulative water storage outcome for this goal. Achieving the 
measurable outcome for this goal will work towards accomplishing the goals 
referenced in the WRAPS reports of reducing peak stream flows by 15% in the 
Shell Rock River Watershed and 20% in the Winnebago River Watershed. While 
the measurable water storage goal will be achieved through implementation of 
restored wetlands and cover crops, efforts will be made to identify opportunities 
for large-scale storage projects across the planning area. Additionally, planning 
partners will collaborate with the drainage authority to advocate for alternative 
approaches to drainage management such as 3:1 ditch side slopes and controlled 
tile drainage. 

During implementation, resources will be used to target at the field scale 
 and includes:

• Restorable Wetland 
Prioritization Tool developed  
by the University of Minnesota 
and MPCA

• Restorable Wetland sites 
identified in Bancroft Creek  
area study

• County Ditch 23 (Steward 
Creek) Drainage Water 
Management Plan

• Sites identified in the Draft 
TMDL Implementation Plan 
[Barr, 2013]

• BMP Spreadsheet Targeting Tool 
[RESPEC, 2020]

PRIORIT Y RESOURCES AND TARGETING
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Reduce the frequency and intensity of flooding.

GOAL 2

Locations and duration of flooding in the City of Albert Lea will be documented. 
Building a record of localized flooding events will lead to a better understanding, 
helping to drive future management decisions and ultimately lead to a reduction in 
flooding incidents

ME ASUR ABLE OUTCOME

Concerns over localized flooding following large rain events was brought up 
throughout the planning process, specifically for the City of Albert Lea. Tracking of 
flooding locations throughout the City will be conducted to develop a consistent 
record of the issue. The City will record water elevations at each location of 
flooding, each day during the flooding period. This takes approximately two 
hours per day during the event. This information will be used to guide future 
implementation projects in the City as deemed necessary and if project funds are 
secured. Additionally, actions to meet Goal 1 of this issue statement will increase 
upland water storage that will reduce the amount of water reaching certain areas 
of the City. 

Specific locations of flooding in the City of Albert Lea that have been previously 
recorded and will continue to be tracked include:

• Lakeview Boulevard and Willamore Road 

• South Broadway and East 5th Street

• West Main Street and St. Mary Avenue

• Lincoln Avenue

• South 4th Avenue and Plainview Lane

PRIORIT Y RESOURCES AND TARGETING

City of Albert Lea Flooding (2004)

Albert Lea Lake water control structure
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3.2 I SSUE STATEMENT A2:  
SURFACE WATER QUALITY 

Lakes and streams are threatened or impaired due to excess pollution, including 
nutrients, sediment, and bacteria. These pollutants can cause eutrophication, impact 
aquatic life, and decrease recreational use opportunities.

Desired Future Condition 
All lakes and streams meet or exceed MPCA standards for aquatic life and recreational use.

Improve lake water quality by decreasing total phosphorus concentrations.

GOAL 1

Average summer total phosphorus (TP) concentrations will be reduced to 207 
ug/L for Albert Lea Lake, 143 ug/L for Pickerel Lake, 256 ug/L for Fountain Lake 
West, and 244 ug/L for Fountain Lake East, while current TP concentrations will 
be maintained for the remaining lakes.

ME ASUR ABLE OUTCOME

There are 13 lakes in the planning area that have data to develop the two sets of 
metrics that were evaluated to prioritize lakes. The first set of metrics are based 
on physical characteristic and include lake size to drainage area, lake land use 
disturbance, percent mean phosphorus (P) from standard, and water clarity trend. 
The second set of metrics for prioritizing lakes is based on the economic and 
recreational importance of each lake according to stakeholder surveys. Each metric 
ranged in value from zero to one, with the final score equal to the average of the 
metric scores with a heavy weight applied to the stakeholder value. A detailed 
summary of the lake metric analysis and metric values are included in Appendix D.

As a result of the metric analysis, lakes were ranked in value. Since there are only 
13 lakes in the planning area, with each providing some level of important habitat  
and recreational value, all lakes are a priority. However, as a result of the analysis 
the top tier priority lakes are the three most valuable lakes according to the 
stakeholder survey. A summary of the metric results, priority tier, and location of 
each waterbody is shown in Table 3-1.

Additionally, two waterbodies were identified by planning partners as local 
priorities despite not having lake monitoring data. While the DNR does not label 
these waterbodies as lakes, they are deep wetlands identified as lakes in local 
references and are priorities for habitat projects.

PRIORIT Y RESOURCES AND TARGETING

Albert Lea Lake

Pickerel Lake Dam

Fountain Lake
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Table 3-1: Priority Lakes

OVER ALL  
METRIC R ANK

PRIORIT Y 
TIER

L AKE NAME
CURRENT TP 

CONCENTR ATION 
(UG/L)* *

MANAGEMENT 
ZONE

1

1

Albert Lea 219 Albert Lea Lake

2 Pickerel 147.7 Fountain Lake

3 Fountain Lake
272 (West) 
259.7 (East)

Fountain Lake

4

2

State Line 550 Winnebago River

5 White 178.8 Fountain Lake

6 Bear 262 Winnebago River

7 Goose 190 Fountain Lake

8 Upper Twin 267.4 Shell Rock River Outlet

9 Lower Twin 170.2 Shell Rock River Outlet

10 Halls 99.7 Fountain Lake

11 School Section 365.9 Fountain Lake

12 Mud 147 Fountain Lake

13 Sugar 84 Fountain Lake

14 Eberhart* N/A Shell Rock River Outlet

15 Church* N/A Shell Rock River Outlet

  
*Waterbodies identified by stakeholders as priorities and will be targeted for habitat projects 
**TP data from 2020 monitoring season
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Improve stream water quality by reducing E. coli, nutrient, and TSS source loading 
and implement practices that reduce flow alteration. 

GOAL 2

• Replace or upgrade 40 failing or non-compliant septic systems.

• Bring three feedlots into compliance with existing regulatory requirements.

• Ensure feedlots that are expanding maintain necessary  
management practices.   

• Minimum daily dissolved oxygen (DO) concentrations will be above  
5 mg/L and mean growing season DO flux will stay below 5 mg/L for stream 
reaches with current monitoring.

• Achieve TP and TSS pollutant reductions at outlets to tier 1 priority lakes 
as shown in Table 3-2. These values reflect the modeled reductions for TP 
and TSS from implementing the planned actions identified in this plan. The 
actions called for in the implementation schedule to address TP and TSS will 
also treat Total Nitrogen (TN). The MPCA’s nitrogen reduction goals are 
summarized in the respective watersheds WRAPS reports and call for a 45% 
reduction in TN in the Shell Rock River Watershed and a 20% reduction in 
TN in the Winnebago River Watershed.

ME ASUR ABLE OUTCOME

Priority streams include streams impaired for E.coli and streams that outlet into the 
top tier priority lakes (Table 3-1). Measurable outcomes for streams that outlet into 
top tier priority lakes are linked to the TP and TSS reductions identified for those 
lakes and are shown in Table 3-2.  Implementation actions to achieve the pollutant 
reductions are based on the prioritization approach described in Chapter 4 that 
targets actions that provide multiple benefits in headwater areas. Efforts to address 
feedlots will focus on locations with the most significant infractions, and septic 
upgrades/replacements will be targeted to the highly vulnerable groundwater areas 
(Figure 1-8) as a highest priority.

PRIORIT Y RESOURCES AND TARGETING

Shell Rock River

Winnebago River
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Table 3-2: Major Outlets to Top Priority Lakes 
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Wedge Creek Fountain Lake Fountain Lake 16,845** 1,222 (7%) 1,478*** 224 (15%)

Bancroft 
Creek

Fountain Lake Fountain Lake 17,748** 1,434 (8%) 1,425*** 237 (17%)

Shoff Creek Fountain Lake Fountain Lake 4,810** 535 (11%) 500*** 87 (17%)

Peter Lund 
Creek

Albert Lea 
Lake

Albert Lea 
Lake

13,003** 1,177 (9%) 792*** 142 (18%)

Shell Rock 
River

Shell Rock 
River

N/A 132,042*** 3,978 (3%) 8,641*** 116 (1%)

Lime Creek
Winnebago 

River
N/A 8,316*** 513 (6%) 3,253*** 71 (2%)

Total 192,764 8,860 (5%) 16,089 877 (5%)

  
*Reductions calculated from spreadsheet targeting tool and calibrated HSPF model.  
** Existing loads are from approved 2021 TMDL 
***Existing loads are from calibrated HSPF Model
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Through outreach and coordination with landowners in 
the planning area, projects have been identified to stabilize 
9,800 linear feet of streambanks which is the top priority to 
address this goal. Following completion of these projects a 
field inventory will be conducted throughout the watershed 
to identify additional locations that would be candidates for 
streambank restoration projects. Following the completion 
of the inventory, the planning partners will look to secure 
funding for restoration projects. Planning partners will 
coordinate with the MNDNR to explore opportunities to 
apply approaches such as natural channel design to restore 
the natural function and sustainability of impaired reaches. 
If implemented, these projects would help address water 
quality and habitat concerns identified in this plan.

PRIORIT Y RESOURCES AND TARGETING

3.1 I SSUE STATEMENT B1:  EROSION AND SEDIMENT CONTROL 

Increased and accelerated runoff have caused elevated or fluctuating water levels which result in shoreland and streambank erosion. 
There is increased erosion and sedimentation issues from streambanks and shoreland areas due to channel alterations, land use 
disturbance, drainage, and from land management practices. These impacts may be compounded due to increased rates of extreme 
weather events.

Desired Future Condition 
Excessive erosion and sedimentation is controlled.

Reduce overland runoff.

GOAL 1

• Implement urban stormwater management practices 
in the City of Albert Lea over the 10-year plan period

 - Install a minimum of two raingardens

 - Install a minimum of two retention ponds

 - Install a minimum of two stormwater ponds

 - Replace two Sweeper units

• TSS reductions achieved through implementing BMPs 
that address Issue Statements A1 and A2

• Increase/promote stormwater management through 
outreach and education (e.g. street sweeping) in 
smaller urban areas

ME ASUR ABLE OUTCOME

Priority areas to address this issue include the City of 
Albert Lea as well as smaller municipalities that express 
interest through the outreach and education efforts 
regarding stormwater management. Specific site locations 
for raingardens and stormwater ponds have been identified 
in previous studies of the area and are included in the city’s 
capital improvement plan [City of Albert Lea, 2020].

PRIORIT Y RESOURCES AND TARGETING

Reduce shoreline and streambank erosion.

GOAL 2

Stabilize a minimum of 9,800 linear feet of eroding and 
failing streambanks and shoreline and complete inventory 
of failed streambanks.

ME ASUR ABLE OUTCOME
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3.2 I SSUE STATEMENT B2:  PROTECT SOIL HEALTH 

Degraded soil health conditions have resulted in reduced agricultural production, decreased nutrient and water holding capacity, 
decreased infiltration, and increased erosion across the landscape.

Desired Future Condition 
Implement practices to improve soil health which will lead to increased agricultural production, increased nutrient and water holding 
capacity, increased infiltration, and decreased erosion. Adopting practices to increase soil health such as planting cover crops, 
practicing reduced or no tillage, crop rotations, and rotational or prescribed grazing will help achieve the five soil health principals: soil 
armoring, minimizing soil disturbance, plant diversity, continual live plant/root, and livestock integration.

Better understand current implementation of soil health 
practices in the planning area.

GOAL 1

Identify and quantify the existing efforts to improve soil health 
across the planning area, which includes implementation of 
cover crops, or no-till practices, to establish a baseline level of 
implementation. Outreach and education efforts to inform 
landowners of soil health practices and opportunities will 
continue (one winter workshop, one fall field day, 12 posts 
on social media per year, enter information into Farming in the 
Heartland twice a year, provide No-Till Farmer Online/Magazine 

subscriptions to local landowners).

ME ASUR ABLE OUTCOME

Addressing this issue concern is a watershed-wide effort 
and will leverage the best available information to estimate 
the amount of acres currently implementing cover crops or 
other practices that improve soil health.

PRIORIT Y RESOURCES AND TARGETING

Increase the number of soil health practices on  
agricultural land.

GOAL 2

9,984 acres of newly implemented soil health practices.

ME ASUR ABLE OUTCOME

Meeting this measurable goal will be accomplished through 
implementing cover crops in the areas targeted for issue 
statements A1 and A2. Additional efforts to promote 
Nutrient Management Plans and BMPs will be done where 
opportunities arise with interested landowners.

PRIORIT Y RESOURCES AND TARGETING

Soil Health
Soil health is defined by the NRCS as “the continued capacity of soil to function as a vital living ecosystem that sustains plants, 
animals, and humans.”. Healthy soil is vital to support plant growth and sustain natural processes that are key in breaking 
down nutrients and reducing excess runoff. This plan measures soil health through the implementation of practices that 
improve soil health. 
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3.3 I SSUE STATEMENT C1:  
PROTECT S ITES OF HIGH ECOLOGICAL VALUE 

The remaining sites of high ecological value are at risk of degradation and may need 
protection and enhancement.

Desired Future Condition 
Significant portions of native habitat have been restored. Resources of high ecological 
value are protected and expanded.

Protect and enhance outstanding, high, and moderate biologically significant areas 
in the planning area.

GOAL 1

Enhance at least 190 acres of biologically significant areas and expand protected 
area adjacent to biologically significant areas.

ME ASUR ABLE OUTCOME

There are a number of key habitat areas throughout the planning area that require 
protection, enhancement, and restoration. Restoring landcover to perennial cover 
and restoring wetlands are Best Management Practices (BMPs) used to address 
water quality, but will also be used to restore and expand key habitat areas. While 
targeting implementation locations for these BMPs is largely based on addressing 
water quality following the approach described in Chapter 4, however; additional 
factors will be considered when implementing these BMPs to also address this 
issue concern. These factors include targeting areas adjacent to critical habitat 
areas, areas of biological or biodiversity significance, and considering the size of 
habitat restoration potential by prioritizing larger areas. These locations are shown 
in Figure 3-1 and overlaid with the targeting heat map in Figure E-5, which will be 
used during implementation to guide targeting efforts. The estimate of habitat 
enhanced and protected was based on the amount of existing critical habitat 
area. For example, if a drainage area has 5% of its area classified as critical habitat 
a minimum of 5% of the perennial cover and wetland restoration projects should 
be adjacent to these areas if possible. The results of this targeting approach will 
balance the water quality impacts of restoring perennial cover while targeting 
specific areas that improve habitat resources. 

PRIORIT Y RESOURCES AND TARGETING

Land held in perpetual 
easement, as well as state and 

federal lands. 

PROTECT

Remove or replace less desirable 
or invasive plants with native plants.

ENHANCE

Create new habitat by changing 
landuse (i.e. changing row crops 

to native planting).

RESTORE
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Figure 3-1: Biologically Significant and Critical Habitat Areas in the Planning Area
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3.4 I SSUE STATEMENT C2:  
RESTORE WETL AND AND UPL AND HABITAT  

Land use alterations have reduced, degraded, and decreased the quality and abundance 
of upland and wetland habitat. 

Desired Future Condition 
Significant portions of upland and wetland areas are restored.

Restore altered wetlands and degraded upland habitat.

GOAL 1

• Restore 1,728 acres of upland habitat. 

• Restore 1,245 acres of wetland habitat.

ME ASUR ABLE OUTCOME

 Upland habitat restoration areas will align with projects implemented to address 
issue statement C1, while wetland habitat restoration will be accomplished through 
implementing restored wetlands targeted in issue statements A1 and A2 and 
wetland projects identified in previous work. Projects identified in previous work 
to secure grant funding from Lessard-Sams Outdoor Heritage Council (LSOHC) 
include four separate sites that total roughly 528 acres in area. Additional sites 
with potential for habitat restoration have been identified and added to the 
implementation schedule as Tier C funding projects. If possible, habitat restoration 
projects will consider plant species that enhance pollinator populations throughout 
the planning area.

PRIORIT Y RESOURCES AND TARGETING
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3. 5 I SSUE STATEMENT C3:  
GROUNDWATER QUANTITY AND QUALITY  

Groundwater and drinking water supplies are threatened by human actions as well 
as naturally occurring contaminants. There may be areas that have low groundwater 
volume which could be impacted by high capacity wells.

Desired Future Condition 
To have sustainable, drinkable groundwater.

Reduce the risk of groundwater contamination.

GOAL 1

• Replace and upgrade 40 failing or non-complaint septic systems.

• Bring three feedlots into compliance with existing  
regulatory requirements.

• Ensure feedlots that are expanding maintain necessary manure 
management practices.   

• Seal five unused or abandoned private wells per year.

• Conduct outreach and education activities to increase awareness on arsenic 
in groundwater.

ME ASUR ABLE OUTCOME

This is a watershed-wide priority that builds on existing efforts to protect drinking 
water from threats such as unused or abandoned wells, nitrate pollution, and other 
contaminants that make drinking water unsafe. These efforts include Freeborn 
County’s cost share program to replace failing septic systems, inspecting feedlots for 
compliance, sealing unused or abandoned private wells, and conducting outreach 
and education. The existing septic cost-share program will be targeted to residents 
who qualify and will be conducted on a first come first serve basis. Through 
outreach and education efforts it is the hope of the planning partnership to increase 
awareness and understanding of pollutant risks to drinking water, particularly arsenic. 
Additionally, outreach and education will be used to increase awareness of the 
importance of sealing unused or abandoned private wells. If interest in sealing wells 
increases, wells in areas of higher groundwater pollutant sensitivity will be prioritized. 
Results of monitoring from these planning efforts will be shared with relevant state 
agencies such as MNDNR, MDH, and MDA.

PRIORIT Y RESOURCES AND TARGETING

Septic tank install

Mound septic system construction

Septic system mound

Photos courtesy of Freeborn County
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3.6 I SSUE STATEMENT D1:  IMPROVE DEGR ADED AQUATIC HABITAT  

Fish and macroinvertebrate populations are threatened by a lack of habitat, poor biological quality, channelized streams, altered 
hydrology, and poor water quality due to high sediment loading and algal blooms.

Desired Future Condition 
Habitats that fully support fish and macroinvertebrate communities.

Restore aquatic habitat.

GOAL 1

• Implement projects targeting biologically impaired stream reaches that address causes identified in Stressor Identification 
reports [MPCA 2014; MPCA 2017].

• Restore habitat in ten shallow lakes.

• Restore habitat in Fountain lake through dredging and creating in-lake habitat structures.

• Outreach and education on shoreland management and benefits of maintaining buffer along shoreline.

ME ASUR ABLE OUTCOME

Implementation actions are necessary to improve aquatic habitat. The planning team’s goal is to implement habitat restoration 
projects on 10 lakes over the planning period, but recognizes the challenges that can occur to get projects permitted and 
implemented. Therefore, projects will be targeted for waterbodies as opportunities or needs arise that address degrading habitat 
conditions. All 13 lakes are priorities if projects are identified but specific lakes that will be targeted include: Albert Lea Lake, 
Fountain Lake, Bear Lake, Halls Lake, Upper and Lower Twin Lakes, State Line Lake, and Goose Lake. Implementation of projects 
will also build on previous work completed in the planning area. This includes completion of the Fountain Lake dredging project 
which will improve water quality that contributes to degraded habitat, working with the MNDNR to use drawdown structures 
as deemed necessary, and implementing projects identified in previous watershed work. Targeting efforts will also leverage the 
results of the MPCA’s Stressor Identification Reports [MPCA 2014; MPCA 2017] to align implementation actions that address 
identified stressors to the local fish and bug communities. The Stressor Identification Reports identify stressors to the local 
biological communities using the macroinvertebrate index of biological integrity (MIBI) and fish index of biological integrity (FIBI) 
scores. By tracking the outcomes of these studies and any additional biological data made available as a part of this plan, the 
partnership will have a better understanding of habitat stressors. Implementation actions to address this goal include building on 
previous work, projects aimed at improving water quality that contributes to degraded habitat, and shoreland/streambank  
habitat restorations.

PRIORIT Y RESOURCES AND TARGETING
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Manage carp population, abundance, and distribution.

GOAL 2

Enhance and restore native aquatic vegetation.

GOAL 3

Maintain carp so they do not exceed desirable levels (100kg/hectare)  
[WSB Engineering, 2020].

ME ASUR ABLE OUTCOME

Managing carp populations will be targeted to lakes with known carp populations.

PRIORIT Y RESOURCES AND TARGETING

• Increased seeding and planting of native plants during restoration.

• Outreach and education on impacts from certain water recreation sports.

ME ASUR ABLE OUTCOME

Outreach and education will be done to increase public understanding of various 
shoreland management options as well as recreational impacts on shoreline and 
aquatic habitats. Additionally, proper native seed mixes will be used during any 
restoration project.

PRIORIT Y RESOURCES AND TARGETING

Fountain Lake dredging project
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3.7 I SSUE STATEMENT D2:  INVASIVE SPECIES  

Invasive species threaten the health and quality of upland, wetland, riparian, and aquatic 
ecosystems. Invasive species need to be controlled to reduce their impact. 

Desired Future Condition 
Invasive species have been controlled and no longer impact native ecosystems.

Reduce aquatic invasive species impact to waterbodies.

GOAL 1

• Manage aquatic invasive species in lakes, such as carp, when identified.

• Outreach and education events on invasive species management  
(educate on all aquatic invasives).

ME ASUR ABLE OUTCOME

Efforts to address aquatic invasive species will be targeted at priority lakes with 
public landings and projects already identified from previous work conducted in the 
planning area. 

PRIORIT Y RESOURCES AND TARGETING

Carp Tagging
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Reduce the area of wetland and upland impacted by invasive species.

GOAL 2

Implement one invasive species management plan to reduce impacts from  
invasive species.

ME ASUR ABLE OUTCOME

Implementation actions that address upland invasive species will be tied to actions 
that address higher priority issues and are in close proximity to high priority 
waterbodies. For example, invasive species management plans will be tied into 
habitat restoration actions implemented to address Issue Statement C1 and C2. 
Included in the invasive species management plan will be actions to address public 
reports of invasive species including aquatic, terrestrial and agricultural species.

PRIORIT Y RESOURCES AND TARGETING

No newly detected invasive species will become established. 

GOAL 3

• Maintain aquatic invasive species watercraft inspections.

• Establish an early detection and rapid response plan for Fountain Lake.

• Share aquatic invasive species topics monthly via watershed districts 
Facebook page and information in watershed districts email chain  
three times per year.

ME ASUR ABLE OUTCOME

Efforts will be targeted to Fountain Lake for watercraft inspections and the 
development of an early detection and rapid response plan. 

PRIORIT Y RESOURCES AND TARGETING
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3.8 I SSUE STATEMENT E1:  
GROUNDWATER PROTECTION   

Groundwater recharge areas (and particularly coarse textured soils) of watersheds 
within the planning area are vulnerable to contamination and need to be protected and 
understanding of groundwater resources needs to be improved. 

Desired Future Condition 
Increase protection in known highly vulnerable areas, improve understanding of 
groundwater resources, and increase educational opportunities to help public better 
understand their role in improving their drinking water resources.

Protect known highly vulnerable areas as identified in Figure 1-8.

GOAL 1

Land use risk within highly vulnerable areas is reduced by 1,370 acres through 
conversion to permanent protection or implementation of cover crops.

ME ASUR ABLE OUTCOME

Increased groundwater protection will be achieved through implementation of 
cover crops and perennial cover that address higher priority issues. A portion  
of these actions will be targeted in areas of high aquifer vulnerability as shown  
in Figure 1-7 and Figure E-1. 

PRIORIT Y RESOURCES AND TARGETING
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Enhance and collaborate with existing wellhead protection planning efforts.

GOAL 2

Increase understanding of groundwater resources and human influences. 

GOAL 3

Support MDH’s efforts to establish wellhead protection areas for two communities.

ME ASUR ABLE OUTCOME

The partnership will collaborate with the Minnesota Department of Health’s 
(MDH) efforts to establish wellhead protection areas in the planning area for at 
least two communities. 

PRIORIT Y RESOURCES AND TARGETING

• Develop a County Geologic Atlas for Freeborn County and increase public 
awareness of human influences on groundwater quality.

• Track Nitrate test results above 3.0 mg/L. 

• Ammonia levels in groundwater used for drinking water in the City of Albert 
Lea do not exceed 0.2 mg/L.

ME ASUR ABLE OUTCOME

Freeborn County has begun coordinating with the University of Minnesota (UMN) 
and MNDNR to develop a County Geologic Atlas. Key information such as surface 
to groundwater connections gained from the county atlas will provide much of the 
necessary detail to further refine targeting of future implementation efforts focused 
on protecting groundwater. Additionally, efforts to track nitrate testing results by 
aggregating information from private wells and newly installed wells will be done 
immediately to leverage existing resources to better identify areas of concern.

PRIORIT Y RESOURCES AND TARGETING

Upper Twin pump station
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The planning area was divided into four management zones (Figure 4-1). These 
zones were created based on major drainage areas to priority resources. The 
management zones were then prioritized by the planning team to guide where 
in the watershed greater implementation efforts should be focused. The priority 
ranking of the management zones was based on two main factors, immediate 
drainage areas to priority waterbodies and areas upstream of multiple priority 
resources. Ranking management zones based on this criteria follows the consistent 
approach by the planning team to prioritize a multiple benefit approach. 
When implementation efforts improve upstream priority resources, such as 
Fountain Lake, downstream resources benefit. This is supported in the Shell 
Rock River TMDL study that shows the boundary conditions or pollutants that 
come from the upstream waterbody are significant portions of the total load 
for Albert Lea Lake and Shell Rock River. Therefore, upstream drainage areas 
were prioritized as they will result in a cascading affect to multiple downstream 
resources. The priority ranking of management zones is shown in Table 4-1.

Table 4-1: Management Zone Priority Rank

PRIORIT Y R ANK MANAGEMENT ZONE

1 Fountain Lake

2 Albert Lea Lake

3 Shell Rock River Outlet

4 Winnebago River

FOUNTAIN L AKE

ALBERT LE A L AKE

SHELL ROCK  
R IVER OUTLET

WINNEBAGO RIVER
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Figure 4-1: Management Zones in the Planning Area
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4.1 TARGETING

Prior to establishing the implementation timeline, the Steering Committee worked through 
an iterative approach that considered staffing capacity and funding, selected implementation 
actions, priority ranking of management zone, and targeted locations based on cost 
effectiveness to develop measurable outcomes over the 10-year planning period. 

The Steering Committee focused on developing a realistic and achievable plan. As a result, 
the first step was to determine expected staff capacity and funding. To estimate the 
annual staffing capacity to implement projects, the annual average acreage was calculated 
from the last five years of implemented projects. Estimates of expected annual funding 
was calculated from the last three to five years of each participating entity. Funding 
sources used in this calculation included base funding and existing long-term grants.

The Steering Committee used expected staffing capacity and funding, selected 
implementation actions, and priority ranking of each management zone to build a targeted 
measurable outcome using a spreadsheet targeting tool. The spreadsheet targeting 
tool was developed for the MPCA by RESPEC for the Shell Rock River and Winnebago 
River watersheds. The tool is based on the calibrated Hydrologic-Simulation Program 
– FORTRAN (HSPF) models for these watersheds with additional terrain analysis and 
calculations to determine pollutant loading from the landscape at a higher resolution 
[RESPEC, 2020]. The result is a tool that allows users to apply BMPs to a watershed and 
target areas that contribute the highest pollutant levels to the priority waterbodies. A 
detailed write-up of the tool’s development methodology is included in Appendix G. 

Using the spreadsheet targeting tool the Steering Committee applied the selected 
implementation actions in each management zone to estimate the measurable outcomes 
for priority resources. Implementation actions were distributed between the management 
zones based on zone priority ranking with more efforts being allocated to the higher 
priority Fountain Lake and Albert Lea Lake management zones. To target implementation 
actions within each management zone, drainage areas were established based on locations 
of priority resources. These drainage areas are shown in the maps of each management 
zone in this chapter with each management zone having two or three drainage areas that 
align with major tributaries in those management zones (Figures 4-3, 4-4, 4-5, and 4-6).

To further refine the targeting of implementation actions within each management zone’s 
drainage area the spreadsheet targeting tool’s cost effectiveness metric was used. This metric 
calculates the estimated pollutant load reduction per acre that a practice treats per dollar spent 
to install the practice. This metric was used to establish the priority implementation areas 
by targeting efforts to the areas that will result in the greatest potential to reduce pollutants 
at the lowest cost. The cost effectiveness maps will be used during implementation to select 
specific locations to target efforts. The cost effectiveness for each drainage area was combined 
for the entire planning area which is shown in Figure 4-2. The cost effectiveness values 
shown in Figure 4-2 are relative to the outlet of each drainage area and are only presented 
to highlight the outcomes of the spreadsheet tool. For the targeted implementation efforts 
there are maps for each BMP focusing on each drainage area to provide more detail that will 
be used to target actions. For instance, when a line in the implementation table identifies 
restored wetlands in the Bancroft Creek drainage area, the partnership will use the cost 
effectiveness map for restored wetlands in the Bancroft Creek drainage area to target the 
most cost effective areas to implement the practice. These maps are provided in Appendix E. 

The final measurable outcomes from this targeting approach are aggregated in the 
implementation tables by drainage area. With this approach the implementation group will have 
more flexibility to work within each priority management zone to accomplish the plan goals.

E xPECTED STAFF ING 
CAPACIT Y AND F UNDING

PR IORIT Y R ANKING OF 
MANAGEMENT ZONE

COST EF FECTIVENESS

TARGETED 
ME ASUR ABLE 
OUTCOMES

SELECTED IMPLEMENTATION 
ACTION
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Figure 4-2: Cost Effectiveness Map for Restored Wetlands Treating Phosphorus in the Planning Area
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4.2 FUNDING HIER ARCHY

While the focus of the Steering Committee was to develop a realistic and achievable plan, there are a number of projects that have 
been identified in previous studies that address priority issues across the planning area but do not fit within the expected funding 
levels. To ensure these projects are included in the plan, a funding hierarchy was developed. This hierarchy establishes three funding 
tiers, A, B and C, that are described below. The funding tiers are independent of the prioritization of issues, resources, and targeted 
areas and are used to separate implementation actions that are included as a part of the overall plan costs (Tier A) from actions 
that are dependent on securing additional funds to implement. Implementation actions marked with a funding tier of “N/A” indicate 
the action is covered within existing efforts of the lead LGU. Actions listed as tier B or C may not include cost estimates but will be 
determined if actions are pursued as a part of this plan.

Priority projects that are the  
focus of implementation that fit within 

the expected staffing capacity and 
funding. Combined, these projects 

result in the plan’s measurable 
outcomes and final cost.

TIER A

Projects that address priority 
issues but lack necessary funding to 
implement. Grants will be actively 

sought when or if deemed necessary 
to meet plan goals.

TIER B

Projects identified in previous studies 
that align with priority issues but lack 

funding and are cost prohibitive. If 
momentum increases or additional 

grants are secured these projects will 
be implemented.  

TIER C

The implementation schedules for each 
management zone include projects 
from all funding tiers with a column that 
denotes which tier they fall under. 

FUNDING 
HIER ARCHY

4.3 IMPLEMENTATION SCHEDULE 

The Plan implementation tables are organized by management zone. The implementation 
actions are then organized by issue statement within each of the management zone’s 
implementation table. The implementation table details what actions will be implemented, 
when, by whom, and the estimated costs. 

The implementation tables reflect the combination of priority issues and areas in one 
detailed implementation schedule. The planning team will use the implementation tables 
to guide their efforts throughout the 10-year planning period and achieve their targeted 
measurable goals. Implementation actions of highest priority are reflected based on 
timing and location of efforts. For instance, water quantity is a top priority issue and 
Fountain Lake drainage area is a top priority management zone, therefore efforts to 
address water quantity in the Fountain Lake management zone are focused on in early 
biennium’s relative to lower priority issues and areas. To target specific locations for 
implementation actions the planning team will use the cost effectiveness maps for the 
drainage area identified in the location column of the implementation tables. 

Cost estimates are presented in 2021 value and will be updated to reflect the current 
costs during the development of the annual workplan. Unless otherwise noted, on-
the-ground implementation actions include the costs for project specif ic technical 
assistance, design, permitting, easements, landowner contribution, and other direct 
project related costs.

Table 4-2 presents the total pollutant load reductions at the end of the 10-year planning 
period as a result of implementing all actions identified in this plan. These reductions 
were calculated using the spreadsheet targeting tool and reflect load reductions at the 
edge of field. 

Table 4-2: Planned Pollutant Reduction by Management Zone

MANAGEMENT 
ZONE

TSS LOAD 
REDUCTION 

( T/ YR)

TN LOAD 
REDUCTION  

(LB / YR)

TP LOAD 
REDUCTION  

(LB / YR)

Fountain Lake 625 219,972 3,612

Albert Lea Lake 173 84,364 1,305

Shell Rock River 125 60,728 943

Winnebago 90 49,589 685
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4.4 FOUNTAIN L AKE

The Fountain Lake management zone is the largest of four management zones in the 
planning area and covers roughly 100 square-miles (the entire planning area is roughly 316 
square-miles). The management area landscape is dominated by cultivated crops (73%) 
followed by developed (11%) and hay/pasture (4%). The developed area is largely due to 
portions of this management zone covering areas of Albert Lea (2015 population: 17,843) 
which is the largest population center in the planning area. In addition to Albert Lea, 
population centers in the Fountain Lake management zone include Clarks Grove (2015 
population: 606) and Manchester (2015 population: 39). The defining water feature in this 
management zone is Fountain Lake which sits at the heart of Albert Lea and provides 
numerous recreational and economic benefits to the area. This management zone is 
divided into three separate drainage areas which make up the three major tributaries to 
Fountain Lake, Bancroft Creek to the north (43 square-miles), Wedge Creek to the west 
(39 square-miles), and Shoff Creek to the south (18 square-miles). The landscape of each 
of these drainage areas are similar with cultivated crops dominating the landscape of each 
Bancroft Creek (73%), Wedge Creek (75%), and Shoff Creek (67%). The City of Albert Lea 
extends into all three drainage areas with Bancroft Creek having the largest portion of the 
city located in it, and Wedge Creek having the highest population. Population totals based 
on 2010 census data for each drainage area are; Bancroft Creek (4,945), Wedge Creek 
(5,400), and Shoff Creek (1,829) which makes this management zone the most populated. 

KEY FE ATURES

FAST FACTS

DOMINANT  
L AND COVER

Area
100 mi2 

(Rank 1 of 4)

Population  
(2010 Census)

17,843 
(Rank 1 of 4)

CULTIVATED CROPS

73%

DEVELOPED L AND

11%

HAY/PASTURE

4%

FOUNTAIN L AKE

Drainage Areas/Major Tributaries

Bancroft Creek

43 mi2

73%  
Cultivated Crops

North

75%  
Cultivated Crops

39 mi2

Wedge Creek

West

67%  
Cultivated Crops

18 mi2

Shoff Creek

South

Fountain Lake The City of Albert Lea
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Figure 4-3: Fountain Lake Management Zone
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Table 4-3: Fountain Lake Management Zone
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A1 Surface Water Quantity

Cover Crops
Wedge Creek  
Drainage Area

Plant cover crops on 2437 acres of cropland and create 76.7 acre-feet 
of water storage.

122 acres 
costing 
$6,093

609 acres 
costing 
$30,463

731 acres 
costing 
$36,555

609 acres 
costing 
$30,463

366 acres 
costing 
$18,278

A $121,850 $121,850
SRRWD/
SWCD

Cover Crops
Bancroft Creek  
Drainage Area

Plant cover crops on 2631 acres of cropland and create 82.8 acre-feet 
of water storage.

132 acres 
costing 
$6,578

 658 acres 
costing 
$32,888

789 acres 
costing 
$39,465

 658 acres 
costing 
$32,888

395 acres 
costing 
$19,733

A $131,550 $131,550
SRRWD/
SWCD

Cover Crops Shoff Creek Drainage Area
Plant cover crops on 500 acres of cropland and create 15.7 acre-feet 

of water storage.

 25 acres 
costing 
$1,250

125 acres 
costing 
$6,250

 150 acres 
costing 
$7,500

 125 acres 
costing 
$6,250

75 acres 
costing 
$3,750

A $25,000 $25,000
SRRWD/
SWCD

Wetland Restoration
Wedge Creek  
Drainage Area

Implement 175 acres of restored wetland basins to create 1,296.3 acre-feet 
of water storage.

 25 acres 
costing 
$1,250

44 acres 
costing 

$297,160

 52 acres 
costing 

$445,740

 44 acres 
costing 

$371,450

 26 acres 
costing 

$297,160
A $1,485,800 $1,485,800

SRRWD/
SWCD

Wetland Restoration
Bancroft Creek  
Drainage Area

Implement 184 acres of restored wetland basins to create 1,357.7 acre-feet 
of water storage.

 9 acres 
costing 
$78,200

 46 acres 
costing 

$312,800

 55 acres 
costing 

$469,200

 46 acres 
costing 

$391,000

 28 acres 
costing 

$312,800
A $1,564,000 $1,564,000

SRRWD/
SWCD

Wetland Restoration Shoff Creek Drainage Area
Implement 32 acres of restored wetland basins to create 532.1 acre-feet 

of water storage.

 2 acres 
costing 
$13,685

 8 acres 
costing 
$54,740

10 acres 
costing 
$82,110

8 acres 
costing 
$68,425

 5 acres 
costing 
$54,740

A $273,700 $273,700
SRRWD/
SWCD

Track Flooding City of Albert Lea Collect data of locations and duration of flooding in the City of Albert Lea. $- $- $- $- $- N/A $- $-
City of  

Albert Lea

Subtotal A1  $180,095 $734,300 $1,080,570 $900,475 $706,460 $3,601,900 $3,601,900
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Cover Crops
Wedge Creek  
Drainage Area

Plant cover crops on 2437 acres of cropland and create 76.7 acre-feet 
of water storage.

122 acres 
costing 
$6,093

609 acres 
costing 
$30,463

731 acres 
costing 
$36,555

609 acres 
costing 
$30,463

366 acres 
costing 
$18,278

A $121,850 $121,850
SRRWD/
SWCD

Cover Crops
Bancroft Creek  
Drainage Area

Plant cover crops on 2631 acres of cropland and create 82.8 acre-feet 
of water storage.

132 acres 
costing 
$6,578

 658 acres 
costing 
$32,888

789 acres 
costing 
$39,465

 658 acres 
costing 
$32,888

395 acres 
costing 
$19,733

A $131,550 $131,550
SRRWD/
SWCD

Cover Crops Shoff Creek Drainage Area
Plant cover crops on 500 acres of cropland and create 15.7 acre-feet 

of water storage.

 25 acres 
costing 
$1,250

125 acres 
costing 
$6,250

 150 acres 
costing 
$7,500

 125 acres 
costing 
$6,250

75 acres 
costing 
$3,750

A $25,000 $25,000
SRRWD/
SWCD

Wetland Restoration
Wedge Creek  
Drainage Area

Implement 175 acres of restored wetland basins to create 1,296.3 acre-feet 
of water storage.

 25 acres 
costing 
$1,250

44 acres 
costing 

$297,160

 52 acres 
costing 

$445,740

 44 acres 
costing 

$371,450

 26 acres 
costing 

$297,160
A $1,485,800 $1,485,800

SRRWD/
SWCD

Wetland Restoration
Bancroft Creek  
Drainage Area

Implement 184 acres of restored wetland basins to create 1,357.7 acre-feet 
of water storage.

 9 acres 
costing 
$78,200

 46 acres 
costing 

$312,800

 55 acres 
costing 

$469,200

 46 acres 
costing 

$391,000

 28 acres 
costing 

$312,800
A $1,564,000 $1,564,000

SRRWD/
SWCD

Wetland Restoration Shoff Creek Drainage Area
Implement 32 acres of restored wetland basins to create 532.1 acre-feet 

of water storage.

 2 acres 
costing 
$13,685

 8 acres 
costing 
$54,740

10 acres 
costing 
$82,110

8 acres 
costing 
$68,425

 5 acres 
costing 
$54,740

A $273,700 $273,700
SRRWD/
SWCD

Track Flooding City of Albert Lea Collect data of locations and duration of flooding in the City of Albert Lea. $- $- $- $- $- N/A $- $-
City of  

Albert Lea

Subtotal A1  $180,095 $734,300 $1,080,570 $900,475 $706,460 $3,601,900 $3,601,900
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Table 4-3: Fountain Lake Management Zone

A2 Surface Water Quality (continued on next page)

Cover Crops
Wedge Creek  
Drainage Area

Plant cover crops on 2437 acres of cropland to achieve pollutant reduction of: 
TP: 146 lbs/yr, TSS: 507 tons/yr, TN: 30189 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Cover Crops
Bancroft Creek  
Drainage Area

Plant cover crops on 2631 acres of cropland to achieve pollutant reduction of: 
TP: 154 lbs/yr, TSS: 572 tons/yr, TN: 34383 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Cover Crops Shoff Creek Drainage Area
Plant cover crops on 500 acres of cropland to achieve pollutant reduction of: 

TP: 63 lbs/yr, TSS: 224 tons/yr, TN: 12340 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Wedge Creek  
Drainage Area

Implement 175 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 622 lbs/yr, TSS: 83 tons/yr, TN: 40710 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Wetland Restoration
Bancroft Creek  
Drainage Area

Implement 184 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 653 lbs/yr, TSS: 83 tons/yr, TN: 43395 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Wetland Restoration Shoff Creek Drainage Area
Implement 32 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 250 lbs/yr, TSS: 31 tons/yr, TN: 16716 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway
Wedge Creek  
Drainage Area

Implement 6 grassed waterways to achieve pollutant reduction of: 
TP: 77 lbs/yr, TSS: 5 tons/yr, TN: 1656 lbs/yr.

 1 Grassed 
Waterway/s 

costing 
$10,000

 2 Grassed 
Waterway/s 

costing 
$20,000

 2 Grassed 
Waterway/s 

costing 
$20,000

 1 Grassed 
Waterway/s 

costing 
$10,000

 0 Grassed 
Waterway/s 
costing $0

A $60,000 $60,000
SRRWD/
SWCD

Grassed Waterway
Bancroft Creek  
Drainage Area

Implement 6 grassed waterways to achieve pollutant reduction of: 
TP: 105 lbs/yr, TSS: 13 tons/yr, TN: 2207 lbs/yr.

1 Grassed 
Waterway/s 

costing 
$10,000

 2 Grassed 
Waterway/s 

costing 
$20,000

2 Grassed 
Waterway/s 

costing 
$20,000

 1 Grassed 
Waterway/s 

costing 
$10,000

 0 Grassed 
Waterway/s 
costing $0

A $60,000 $60,000
SRRWD/
SWCD

Grassed Waterway Shoff Creek Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 32 lbs/yr, TSS: 2 tons/yr, TN: 836 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000

1 Grassed 
Waterway/s 

costing 
$10,000

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

A $ 10,000 $20,000
SRRWD/
SWCD
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A2 Surface Water Quality (continued on next page)

Cover Crops
Wedge Creek  
Drainage Area

Plant cover crops on 2437 acres of cropland to achieve pollutant reduction of: 
TP: 146 lbs/yr, TSS: 507 tons/yr, TN: 30189 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Cover Crops
Bancroft Creek  
Drainage Area

Plant cover crops on 2631 acres of cropland to achieve pollutant reduction of: 
TP: 154 lbs/yr, TSS: 572 tons/yr, TN: 34383 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Cover Crops Shoff Creek Drainage Area
Plant cover crops on 500 acres of cropland to achieve pollutant reduction of: 

TP: 63 lbs/yr, TSS: 224 tons/yr, TN: 12340 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Wedge Creek  
Drainage Area

Implement 175 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 622 lbs/yr, TSS: 83 tons/yr, TN: 40710 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Wetland Restoration
Bancroft Creek  
Drainage Area

Implement 184 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 653 lbs/yr, TSS: 83 tons/yr, TN: 43395 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Wetland Restoration Shoff Creek Drainage Area
Implement 32 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 250 lbs/yr, TSS: 31 tons/yr, TN: 16716 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway
Wedge Creek  
Drainage Area

Implement 6 grassed waterways to achieve pollutant reduction of: 
TP: 77 lbs/yr, TSS: 5 tons/yr, TN: 1656 lbs/yr.

 1 Grassed 
Waterway/s 

costing 
$10,000

 2 Grassed 
Waterway/s 

costing 
$20,000

 2 Grassed 
Waterway/s 

costing 
$20,000

 1 Grassed 
Waterway/s 

costing 
$10,000

 0 Grassed 
Waterway/s 
costing $0

A $60,000 $60,000
SRRWD/
SWCD

Grassed Waterway
Bancroft Creek  
Drainage Area

Implement 6 grassed waterways to achieve pollutant reduction of: 
TP: 105 lbs/yr, TSS: 13 tons/yr, TN: 2207 lbs/yr.

1 Grassed 
Waterway/s 

costing 
$10,000

 2 Grassed 
Waterway/s 

costing 
$20,000

2 Grassed 
Waterway/s 

costing 
$20,000

 1 Grassed 
Waterway/s 

costing 
$10,000

 0 Grassed 
Waterway/s 
costing $0

A $60,000 $60,000
SRRWD/
SWCD

Grassed Waterway Shoff Creek Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 32 lbs/yr, TSS: 2 tons/yr, TN: 836 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000

1 Grassed 
Waterway/s 

costing 
$10,000

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

A $ 10,000 $20,000
SRRWD/
SWCD
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Table 4-3: Fountain Lake Management Zone

A2 Surface Water Quality Continued

WASCOB
Wedge Creek  
Drainage Area

Implement 3 WASCOBs to achieve pollutant reduction of: 
TP: 15 lbs/yr, TSS: 1 tons/yr, TN: 573 lbs/yr.

1 
WASCOB/s 

costing 
$5,000

 1 
WASCOB/s 

costing 
$5,000

 1 
WASCOB/s 

costing 
$5,000

 0 
WASCOB/s 
costing $0

 0 
WASCOB/s 
costing $0

A $15,000 $15,000
SRRWD/
SWCD

WASCOB
Bancroft Creek  
Drainage Area

Implement 4 WASCOBs to achieve pollutant reduction of: 
TP: 15 lbs/yr, TSS: 1 tons/yr, TN: 502 lbs/yr.

 1 
WASCOB/s 

costing 
$5,000

2 
WASCOB/s 

costing 
$10,000

1 
WASCOB/s 

costing 
$5,000

0 
WASCOB/s 
costing $0

0 
WASCOB/s 
costing $0

A $20,000 $20,000
SRRWD/
SWCD

WASCOB Shoff Creek Drainage Area
Implement 4 WASCOBs to achieve pollutant reduction of:  

TP: 21 lbs/yr, TSS: 2 tons/yr, TN: 689 lbs/yr.

 1 
WASCOB/s 

costing 
$5,000

 2 
WASCOB/s 

costing 
$10,000

 1 
WASCOB/s 

costing 
$5,000 

 0 
WASCOB/s 
costing $0

0 
WASCOB/s 
costing $0

A $20,000 $20,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Wedge Creek  
Drainage Area

Plant conservation cover perennials on 384 acres and achieve pollutant reduction of:  
TP: 229 lbs/yr, TSS: 23 tons/yr, TN: 16381 lbs/yr.

 19 acres 
costing 
$9,600

 96 acres 
costing 

$48,000

115 acres 
costing 
$57,600

96 acres 
costing 

$48,000

 58 acres 
costing 
$28,800

A $192,000 $192,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Bancroft Creek  
Drainage Area

Plant conservation cover perennials on 387 acres and achieve pollutant reduction of:  
TP: 191 lbs/yr, TSS: 12 tons/yr, TN: 13161 lbs/yr.

 19 acres 
costing 
$9,675

 97 acres 
costing 
$48,375

 116 acres 
costing 
$58,050

 97 acres 
costing 
$48,375

58 acres 
costing 
$29,025

A $193,500 $193,500
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shoff Creek Drainage Area
Plant conservation cover perennials on 185 acres and achieve pollutant reduction of:  

TP: 98 lbs/yr, TSS: 7 tons/yr, TN: 6235 lbs/yr.

 9 acres 
costing 
$4,625

46 acres 
costing 
$23,125

 56 acres 
costing 
$27,750

 46 acres 
costing 
$23,125

 28 acres 
costing 
$13,875

A $92,500 $92,500
SRRWD/
SWCD

Lake Dredging Fountain Lake Complete dredging of Fountain Lake  $3,750,000  $3,750,000 $- $- $- A $7,500,000 $7,500,000 SRRWD

Lake Alum Treatment Fountain Lake West Bay
Conduct alum treatment on Fountain Lake West Bay and achieve pollutant reduction of:  

TP: 2300 lbs/yr
$- $- $- $- $- C $- $329,000 SRRWD MNDNR

Lake Alum Treatment Fountain Lake East Bay
Conduct alum treatment on Fountain Lake East Bay and achieve pollutant reduction of:  

TP: 3100 lbs/yr.
$- $- $- $- $- C $- $862,000 SRRWD MNDNR

Subtotal A2 $3,808,900 $3,944,500 $208,400 $139,500 $71,700 $8,173,000 $9,364,000
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A2 Surface Water Quality Continued

WASCOB
Wedge Creek  
Drainage Area

Implement 3 WASCOBs to achieve pollutant reduction of: 
TP: 15 lbs/yr, TSS: 1 tons/yr, TN: 573 lbs/yr.

1 
WASCOB/s 

costing 
$5,000

 1 
WASCOB/s 

costing 
$5,000

 1 
WASCOB/s 

costing 
$5,000

 0 
WASCOB/s 
costing $0

 0 
WASCOB/s 
costing $0

A $15,000 $15,000
SRRWD/
SWCD

WASCOB
Bancroft Creek  
Drainage Area

Implement 4 WASCOBs to achieve pollutant reduction of: 
TP: 15 lbs/yr, TSS: 1 tons/yr, TN: 502 lbs/yr.

 1 
WASCOB/s 

costing 
$5,000

2 
WASCOB/s 

costing 
$10,000

1 
WASCOB/s 

costing 
$5,000

0 
WASCOB/s 
costing $0

0 
WASCOB/s 
costing $0

A $20,000 $20,000
SRRWD/
SWCD

WASCOB Shoff Creek Drainage Area
Implement 4 WASCOBs to achieve pollutant reduction of:  

TP: 21 lbs/yr, TSS: 2 tons/yr, TN: 689 lbs/yr.

 1 
WASCOB/s 

costing 
$5,000

 2 
WASCOB/s 

costing 
$10,000

 1 
WASCOB/s 

costing 
$5,000 

 0 
WASCOB/s 
costing $0

0 
WASCOB/s 
costing $0

A $20,000 $20,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Wedge Creek  
Drainage Area

Plant conservation cover perennials on 384 acres and achieve pollutant reduction of:  
TP: 229 lbs/yr, TSS: 23 tons/yr, TN: 16381 lbs/yr.

 19 acres 
costing 
$9,600

 96 acres 
costing 

$48,000

115 acres 
costing 
$57,600

96 acres 
costing 

$48,000

 58 acres 
costing 
$28,800

A $192,000 $192,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Bancroft Creek  
Drainage Area

Plant conservation cover perennials on 387 acres and achieve pollutant reduction of:  
TP: 191 lbs/yr, TSS: 12 tons/yr, TN: 13161 lbs/yr.

 19 acres 
costing 
$9,675

 97 acres 
costing 
$48,375

 116 acres 
costing 
$58,050

 97 acres 
costing 
$48,375

58 acres 
costing 
$29,025

A $193,500 $193,500
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shoff Creek Drainage Area
Plant conservation cover perennials on 185 acres and achieve pollutant reduction of:  

TP: 98 lbs/yr, TSS: 7 tons/yr, TN: 6235 lbs/yr.

 9 acres 
costing 
$4,625

46 acres 
costing 
$23,125

 56 acres 
costing 
$27,750

 46 acres 
costing 
$23,125

 28 acres 
costing 
$13,875

A $92,500 $92,500
SRRWD/
SWCD

Lake Dredging Fountain Lake Complete dredging of Fountain Lake  $3,750,000  $3,750,000 $- $- $- A $7,500,000 $7,500,000 SRRWD

Lake Alum Treatment Fountain Lake West Bay
Conduct alum treatment on Fountain Lake West Bay and achieve pollutant reduction of:  

TP: 2300 lbs/yr
$- $- $- $- $- C $- $329,000 SRRWD MNDNR

Lake Alum Treatment Fountain Lake East Bay
Conduct alum treatment on Fountain Lake East Bay and achieve pollutant reduction of:  

TP: 3100 lbs/yr.
$- $- $- $- $- C $- $862,000 SRRWD MNDNR

Subtotal A2 $3,808,900 $3,944,500 $208,400 $139,500 $71,700 $8,173,000 $9,364,000
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Table 4-3: Fountain Lake Management Zone

B1 Erosion and Sediment Control

Cover Crops
Wedge Creek  
Drainage Area

Plant cover crops on 2437 acres of cropland to achieve pollutant reduction of: 
TP: 146 lbs/yr, TSS: 507 tons/yr, TN: 30189 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Cover Crops
Bancroft Creek  
Drainage Area

Plant cover crops on 2631 acres of cropland to achieve pollutant reduction of: 
TP: 154 lbs/yr, TSS: 572 tons/yr, TN: 34383 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Cover Crops Shoff Creek Drainage Area
Plant cover crops on 500 acres of cropland to achieve pollutant reduction of: 

TP: 63 lbs/yr, TSS: 224 tons/yr, TN: 12340 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Wetland Restoration
Wedge Creek  
Drainage Area

Implement 9309 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 622 lbs/yr, TSS: 83 tons/yr, TN: 40710 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Wetland Restoration
Bancroft Creek  
Drainage Area

Implement 1716 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 653 lbs/yr, TSS: 83 tons/yr, TN: 43395 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Wetland Restoration Shoff Creek Drainage Area
Implement 1317 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 250 lbs/yr, TSS: 31 tons/yr, TN: 16716 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Grassed Waterway
Wedge Creek  
Drainage Area

Implement 6 grassed waterways to achieve pollutant reduction of: 
TP: 77 lbs/yr, TSS: 5 tons/yr, TN: 1656 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Grassed Waterway
Bancroft Creek  
Drainage Area

Implement 6 grassed waterways to achieve pollutant reduction of: 
TP: 105 lbs/yr, TSS: 13 tons/yr, TN: 2207 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Grassed Waterway Shoff Creek Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 32 lbs/yr, TSS: 2 tons/yr, TN: 836 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD
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B1 Erosion and Sediment Control

Cover Crops
Wedge Creek  
Drainage Area

Plant cover crops on 2437 acres of cropland to achieve pollutant reduction of: 
TP: 146 lbs/yr, TSS: 507 tons/yr, TN: 30189 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Cover Crops
Bancroft Creek  
Drainage Area

Plant cover crops on 2631 acres of cropland to achieve pollutant reduction of: 
TP: 154 lbs/yr, TSS: 572 tons/yr, TN: 34383 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Cover Crops Shoff Creek Drainage Area
Plant cover crops on 500 acres of cropland to achieve pollutant reduction of: 

TP: 63 lbs/yr, TSS: 224 tons/yr, TN: 12340 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Wetland Restoration
Wedge Creek  
Drainage Area

Implement 9309 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 622 lbs/yr, TSS: 83 tons/yr, TN: 40710 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Wetland Restoration
Bancroft Creek  
Drainage Area

Implement 1716 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 653 lbs/yr, TSS: 83 tons/yr, TN: 43395 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Wetland Restoration Shoff Creek Drainage Area
Implement 1317 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 250 lbs/yr, TSS: 31 tons/yr, TN: 16716 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Grassed Waterway
Wedge Creek  
Drainage Area

Implement 6 grassed waterways to achieve pollutant reduction of: 
TP: 77 lbs/yr, TSS: 5 tons/yr, TN: 1656 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Grassed Waterway
Bancroft Creek  
Drainage Area

Implement 6 grassed waterways to achieve pollutant reduction of: 
TP: 105 lbs/yr, TSS: 13 tons/yr, TN: 2207 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Grassed Waterway Shoff Creek Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 32 lbs/yr, TSS: 2 tons/yr, TN: 836 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

IMPLEMENTATION 
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Table 4-3: Fountain Lake Management Zone

B1 Erosion and Sediment Control continued

WASCOB
Wedge Creek  
Drainage Area

Implement 3 WASCOBs to achieve pollutant reduction of: 
TP: 15 lbs/yr, TSS: 1 tons/yr, TN: 573 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

WASCOB
Bancroft Creek  
Drainage Area

Implement 4 WASCOBs to achieve pollutant reduction of: 
TP: 15 lbs/yr, TSS: 1 tons/yr, TN: 502 lbs/yr

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

WASCOB Shoff Creek Drainage Area
Implement 4 WASCOBs to achieve pollutant reduction of: 

TP: 21 lbs/yr, TSS: 2 tons/yr, TN: 689 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Wedge Creek  
Drainage Area

Plant conservation cover perennials on 384 acres and achieve pollutant reduction of: 
TP: 229 lbs/yr, TSS: 23 tons/yr, TN: 16381 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Bancroft Creek  
Drainage Area

Plant conservation cover perennials on 387 acres and achieve pollutant reduction of: 
TP: 191 lbs/yr, TSS: 12 tons/yr, TN: 13161 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shoff Creek Drainage Area
Plant conservation cover perennials on 185 acres and achieve pollutant reduction of: 

TP: 98 lbs/yr, TSS: 7 tons/yr, TN: 6235 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Replace Street  
Sweeper Units

City of Albert Lea Replace 2 street sweeper units. $- $- $- $- $- C $- $480,000
City of  

Albert Lea

Restore/Stabilize Eroding 
and Failing Streambanks

Shoff Creek Restore 1400 linear feet of failing streambank. $- $- $- $50,000 $- A $50,000 $50,000 SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Bancroft Creek Restore 8000 linear feet of failing streambank. $- $- $- $200,000 $- A $200,000 $200,000 SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Fountain Lake Outlet to 
Main St Bridge

Restore/Rehab streambanks from lake outlet to Main Street bridge. $- $- $- $- $- C $- $750,000
City of 

Albert Lea/
SRRWD

MNDNR
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B1 Erosion and Sediment Control continued

WASCOB
Wedge Creek  
Drainage Area

Implement 3 WASCOBs to achieve pollutant reduction of: 
TP: 15 lbs/yr, TSS: 1 tons/yr, TN: 573 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

WASCOB
Bancroft Creek  
Drainage Area

Implement 4 WASCOBs to achieve pollutant reduction of: 
TP: 15 lbs/yr, TSS: 1 tons/yr, TN: 502 lbs/yr

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

WASCOB Shoff Creek Drainage Area
Implement 4 WASCOBs to achieve pollutant reduction of: 

TP: 21 lbs/yr, TSS: 2 tons/yr, TN: 689 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Wedge Creek  
Drainage Area

Plant conservation cover perennials on 384 acres and achieve pollutant reduction of: 
TP: 229 lbs/yr, TSS: 23 tons/yr, TN: 16381 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Bancroft Creek  
Drainage Area

Plant conservation cover perennials on 387 acres and achieve pollutant reduction of: 
TP: 191 lbs/yr, TSS: 12 tons/yr, TN: 13161 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shoff Creek Drainage Area
Plant conservation cover perennials on 185 acres and achieve pollutant reduction of: 

TP: 98 lbs/yr, TSS: 7 tons/yr, TN: 6235 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Replace Street  
Sweeper Units

City of Albert Lea Replace 2 street sweeper units. $- $- $- $- $- C $- $480,000
City of  

Albert Lea

Restore/Stabilize Eroding 
and Failing Streambanks

Shoff Creek Restore 1400 linear feet of failing streambank. $- $- $- $50,000 $- A $50,000 $50,000 SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Bancroft Creek Restore 8000 linear feet of failing streambank. $- $- $- $200,000 $- A $200,000 $200,000 SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Fountain Lake Outlet to 
Main St Bridge

Restore/Rehab streambanks from lake outlet to Main Street bridge. $- $- $- $- $- C $- $750,000
City of 

Albert Lea/
SRRWD

MNDNR
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Table 4-3: Fountain Lake Management Zone

B1 Erosion and Sediment Control continued

Retention Pond Front Street Retention Pond Install Retention Pond Near Plainview Ave and 4th Street. $- $- $- $- $- C $- $300,000
City of  

Albert Lea

Rain Garden Fairway Park Rain Garden Construct rain garden in the Fairway Park area. $- $- $- $- $- C $- $50,000
City of  

Albert Lea

Water Quality  
Treatment Pond

Pickerel Lake Drainage Area 
(Model Subwater-shed 82)

Install Water quality treatment pond in the Pickerel Lake drainage area. $- $- $- $- $- C $- $564,000
City of  

Albert Lea

Rain Gardens
White Lake Drainage Area 
(Model Subwater-shed 72)

Install Rain gardens in the White Lake Immediate drainage area $- $- $- $- $- C $- $26,000
City of  

Albert Lea

Water Quality  
Treatment Ponds

Fountain Lake West Bay 
Drainage Area (Model 

Subwatershed 80)

Install Water quality treatment pond in the Fountain Lake West Bay immediate drainage 
area.

$- $- $- $- $- C $- $598,000
City of  

Albert Lea

Rain Gardens
Fountain Lake West Bay 
Drainage Area (Model 

Subwatershed 80)
Install rain gardens in the Fountain Lake West Bay Immediate drainage area. $- $- $- $- $- C $- $19,000

City of  
Albert Lea

Water Quality  
Treatment Ponds

Fountain Lake East Bay 
Drainage Area (Model 

Subwatershed 101)
Install Water quality treatment pond in the Goose Creek drainage area. $- $- $- $- $- C $- $655,000

City of  
Albert Lea

Water Quality  
Treatment Ponds

Fountain Lake East Bay 
Drainage Area (Model 

Subwatershed 102)

Install Water quality treatment pond in the Fountain Lake North Bay immediate drainage 
area.

$- $- $- $- $- C $- $1,047,000
City of  

Albert Lea

Water Quality  
Treatment Ponds

Fountain Lake East Bay 
Drainage Area (Model 

Subwatershed 120)

Install Water quality treatment pond in the Fountain Lake East Bay immediate drainage 
area.

$- $- $- $- $- C $- $1,331,000
City of  

Albert Lea

Rain Gardens
Fountain Lake East Bay 
Drainage Area (Model 

Subwatershed 120)
Install rain gardens in Fountain Lake East Bay immediate drainage area. $- $- $- $- $- C $- $67,000

City of  
Albert Lea

Subtotal B1 $- $- $- $250,000 $- $250,000 $6,137,000
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B1 Erosion and Sediment Control continued

Retention Pond Front Street Retention Pond Install Retention Pond Near Plainview Ave and 4th Street. $- $- $- $- $- C $- $300,000
City of  

Albert Lea

Rain Garden Fairway Park Rain Garden Construct rain garden in the Fairway Park area. $- $- $- $- $- C $- $50,000
City of  

Albert Lea

Water Quality  
Treatment Pond

Pickerel Lake Drainage Area 
(Model Subwater-shed 82)

Install Water quality treatment pond in the Pickerel Lake drainage area. $- $- $- $- $- C $- $564,000
City of  

Albert Lea

Rain Gardens
White Lake Drainage Area 
(Model Subwater-shed 72)

Install Rain gardens in the White Lake Immediate drainage area $- $- $- $- $- C $- $26,000
City of  

Albert Lea

Water Quality  
Treatment Ponds

Fountain Lake West Bay 
Drainage Area (Model 

Subwatershed 80)

Install Water quality treatment pond in the Fountain Lake West Bay immediate drainage 
area.

$- $- $- $- $- C $- $598,000
City of  

Albert Lea

Rain Gardens
Fountain Lake West Bay 
Drainage Area (Model 

Subwatershed 80)
Install rain gardens in the Fountain Lake West Bay Immediate drainage area. $- $- $- $- $- C $- $19,000

City of  
Albert Lea

Water Quality  
Treatment Ponds

Fountain Lake East Bay 
Drainage Area (Model 

Subwatershed 101)
Install Water quality treatment pond in the Goose Creek drainage area. $- $- $- $- $- C $- $655,000

City of  
Albert Lea

Water Quality  
Treatment Ponds

Fountain Lake East Bay 
Drainage Area (Model 

Subwatershed 102)

Install Water quality treatment pond in the Fountain Lake North Bay immediate drainage 
area.

$- $- $- $- $- C $- $1,047,000
City of  

Albert Lea

Water Quality  
Treatment Ponds

Fountain Lake East Bay 
Drainage Area (Model 

Subwatershed 120)

Install Water quality treatment pond in the Fountain Lake East Bay immediate drainage 
area.

$- $- $- $- $- C $- $1,331,000
City of  

Albert Lea

Rain Gardens
Fountain Lake East Bay 
Drainage Area (Model 

Subwatershed 120)
Install rain gardens in Fountain Lake East Bay immediate drainage area. $- $- $- $- $- C $- $67,000

City of  
Albert Lea

Subtotal B1 $- $- $- $250,000 $- $250,000 $6,137,000
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Table 4-3: Fountain Lake Management Zone

B2 Protect Soil Health

Expand Acres Implementing 
Soil Health Practices

Wedge Creek  
Drainage Area

Plant Cover Crops to create 2212 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Bancroft Creek  
Drainage Area

Plant Cover Crops to create 2405 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Shoff Creek Drainage Area Plant Cover Crops to create 951 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Subtotal B2

C1 Protect Sites of High Ecological Value

Enhance Critical  
Habitat Areas

Highly Critical Habitat Areas Enhance 260 acres of highly critical habitat area.  $2,600  $2,600  $2,600  $2,600  $2,600 A $13,000 $13,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Target working lands 
adjacent to highly critical 

habitat areas.
Expand protected land area adjacent to critical habitat areas. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Subtotal C1 $2,600 $2,600 $2,600 $2,600 $2,600 $13,000 $13,000

C2 Restore Wetland and Upland Habitat

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Fountain Lake  
Management Area

Establish 956 acres of perennial vegetation. See Timeline under "A2 Surface Water Quality"
SRRWD/
SWCD

Wetland Restoration
Fountain Lake  

Management Area
Establish 391 acres of upland area to restored wetlands. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Wetland Habitat 
Restoration

Wedge Creek  
Drainage Area

Restore 75 acres of wetland habitat. $201,250 $- $- $- $- A $201,250 $201,250 SRRWD

Wetland Habitat 
Restoration

Wedge Creek  
Drainage Area

Restore 20 acres of wetland habitat. $225,625 $- $- $- $- A $225,625 $225,625 SRRWD

Wetland Habitat 
Restoration

Wedge Creek  
Drainage Area

Restore 80 acres of wetland habitat. $371,250 $- $- $- $- A $371,250 $371,250 SRRWD

Wetland Habitat 
Restoration

Bancroft Creek  
Drainage Area

Restore 50 acres of wetland habitat. $- $365,000 $- $- $- A $365,000 $365,000 SRRWD

Restore Upland Habitat Pickerel Lake Drainage Area Restore 57 acres of upland habitat. $456,025 $- $- $- $- A $456,025 $456,025 SRRWD

Upland and Wetland  
Habitat Restoration

Shoff Creek Drainage Area Restore 218 acres of upland and wet-land habitat. $1,126,000 $- $- $- $- A $1,126,000 $1,126,000 SRRWD

Upland and Wetland  
Habitat Restoration

Bancroft Creek  
Drainage Area

Restore 112 acres of upland and wet-land habitat. $857,900 $- $- $- $- A $857,900 $857,900 SRRWD

Subtotal C2 $3,238,050 $365,000 $- $- $- $3,603,050 $3,603,050
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B2 Protect Soil Health

Expand Acres Implementing 
Soil Health Practices

Wedge Creek  
Drainage Area

Plant Cover Crops to create 2212 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Bancroft Creek  
Drainage Area

Plant Cover Crops to create 2405 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Shoff Creek Drainage Area Plant Cover Crops to create 951 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Subtotal B2

C1 Protect Sites of High Ecological Value

Enhance Critical  
Habitat Areas

Highly Critical Habitat Areas Enhance 260 acres of highly critical habitat area.  $2,600  $2,600  $2,600  $2,600  $2,600 A $13,000 $13,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Target working lands 
adjacent to highly critical 

habitat areas.
Expand protected land area adjacent to critical habitat areas. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Subtotal C1 $2,600 $2,600 $2,600 $2,600 $2,600 $13,000 $13,000

C2 Restore Wetland and Upland Habitat

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Fountain Lake  
Management Area

Establish 956 acres of perennial vegetation. See Timeline under "A2 Surface Water Quality"
SRRWD/
SWCD

Wetland Restoration
Fountain Lake  

Management Area
Establish 391 acres of upland area to restored wetlands. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Wetland Habitat 
Restoration

Wedge Creek  
Drainage Area

Restore 75 acres of wetland habitat. $201,250 $- $- $- $- A $201,250 $201,250 SRRWD

Wetland Habitat 
Restoration

Wedge Creek  
Drainage Area

Restore 20 acres of wetland habitat. $225,625 $- $- $- $- A $225,625 $225,625 SRRWD

Wetland Habitat 
Restoration

Wedge Creek  
Drainage Area

Restore 80 acres of wetland habitat. $371,250 $- $- $- $- A $371,250 $371,250 SRRWD

Wetland Habitat 
Restoration

Bancroft Creek  
Drainage Area

Restore 50 acres of wetland habitat. $- $365,000 $- $- $- A $365,000 $365,000 SRRWD

Restore Upland Habitat Pickerel Lake Drainage Area Restore 57 acres of upland habitat. $456,025 $- $- $- $- A $456,025 $456,025 SRRWD

Upland and Wetland  
Habitat Restoration

Shoff Creek Drainage Area Restore 218 acres of upland and wet-land habitat. $1,126,000 $- $- $- $- A $1,126,000 $1,126,000 SRRWD

Upland and Wetland  
Habitat Restoration

Bancroft Creek  
Drainage Area

Restore 112 acres of upland and wet-land habitat. $857,900 $- $- $- $- A $857,900 $857,900 SRRWD

Subtotal C2 $3,238,050 $365,000 $- $- $- $3,603,050 $3,603,050
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Table 4-3: Fountain Lake Management Zone

D1 Improve Degraded Aquatic Habitat

Outreach and Education
Lakeshore Property 

Owners
Provide information to lakeshore land-owners about lakeshore management including 

“Score your Shore”.
$500 $500 $500 $500 $500 A $2,500 $2,500

SRRWD/
SWCD

Lake Dredging Fountain Lake Complete dredging of Fountain Lake. See Timeline under "A2 Surface Water Quality" SRRWD

Lake Level Drawdown Pickerel Lake Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- N/A $- $-
SRRWD/
SWCD

MNDNR

Restore Native Aquatic 
Vegetation

Lakes and Wetlands  
being restored

Increase seeding and planting of native vegetation during restoration activities. $- $- $- $- $- N/A $- $-
SRRWD/
SWCD

Restore/Stabilize Eroding 
and Failing Streambanks

Shoff Creek Restore 1400 linear feet of failing streambank. See Timeline under "B1 Erosion and Sediment Control" SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Bancroft Creek Restore 8000 linear feet of failing streambank. See Timeline under “B1 Erosion and Sediment Control” SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Lakeshore

Fountain Lake along 
Lakeshore Dr.

Restore shoreline and place erosion prevention. See Timeline under “B1 Erosion and Sediment Control” SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Fountain Lake Outlet to 
Main St Bridge

Restore/Rehab streambanks from lake outlet to Main Street bridge. See Timeline under “B1 Erosion and Sediment Control” SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Locations Identified in Failing 
Streambank Inventory

Restore failing streambanks identified in the inventory assessment. See Timeline under “B1 Erosion and Sediment Control” SRRWD MNDNR

Manage Carp Populations Lakes with Carp Populations Manage carp so they do not exceed 100 kg/hectare. $- $- $- $- $- C $- $- SRRWD MNDNR

Fish Community 
Reclamation/Rotenone

White Lake  
(Model Subwatershed 72)

Conduct fish community reclamation to remove carp, reducing TP by 110 lbs/yr. $- $- $- $- $- B $- $154,000.00 SRRWD MNDNR

Fish Community 
Reclamation/Rotenone

School Section Lake  
(Model Subwatershed 32)

Conduct fish community reclamation to remove carp, reducing TP by 50 lbs/yr. $- $- $- $- $- B $- $142,000.00 SRRWD MNDNR

Fish Community 
Reclamation/Rotenone

Goose Lake  
(Model Subwatershed 99)

Conduct fish community reclamation to remove carp, reducing TP by 330 lbs/yr. $- $- $- $- $- B $- $142,000.00 SRRWD MNDNR

Subtotal D1 $500 $500 $500 $500 $500 $2,500 $440,500 
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D1 Improve Degraded Aquatic Habitat

Outreach and Education
Lakeshore Property 

Owners
Provide information to lakeshore land-owners about lakeshore management including 

“Score your Shore”.
$500 $500 $500 $500 $500 A $2,500 $2,500

SRRWD/
SWCD

Lake Dredging Fountain Lake Complete dredging of Fountain Lake. See Timeline under "A2 Surface Water Quality" SRRWD

Lake Level Drawdown Pickerel Lake Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- N/A $- $-
SRRWD/
SWCD

MNDNR

Restore Native Aquatic 
Vegetation

Lakes and Wetlands  
being restored

Increase seeding and planting of native vegetation during restoration activities. $- $- $- $- $- N/A $- $-
SRRWD/
SWCD

Restore/Stabilize Eroding 
and Failing Streambanks

Shoff Creek Restore 1400 linear feet of failing streambank. See Timeline under "B1 Erosion and Sediment Control" SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Bancroft Creek Restore 8000 linear feet of failing streambank. See Timeline under “B1 Erosion and Sediment Control” SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Lakeshore

Fountain Lake along 
Lakeshore Dr.

Restore shoreline and place erosion prevention. See Timeline under “B1 Erosion and Sediment Control” SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Fountain Lake Outlet to 
Main St Bridge

Restore/Rehab streambanks from lake outlet to Main Street bridge. See Timeline under “B1 Erosion and Sediment Control” SRRWD MNDNR

Restore/Stabilize Eroding 
and Failing Streambanks

Locations Identified in Failing 
Streambank Inventory

Restore failing streambanks identified in the inventory assessment. See Timeline under “B1 Erosion and Sediment Control” SRRWD MNDNR

Manage Carp Populations Lakes with Carp Populations Manage carp so they do not exceed 100 kg/hectare. $- $- $- $- $- C $- $- SRRWD MNDNR

Fish Community 
Reclamation/Rotenone

White Lake  
(Model Subwatershed 72)

Conduct fish community reclamation to remove carp, reducing TP by 110 lbs/yr. $- $- $- $- $- B $- $154,000.00 SRRWD MNDNR

Fish Community 
Reclamation/Rotenone

School Section Lake  
(Model Subwatershed 32)

Conduct fish community reclamation to remove carp, reducing TP by 50 lbs/yr. $- $- $- $- $- B $- $142,000.00 SRRWD MNDNR

Fish Community 
Reclamation/Rotenone

Goose Lake  
(Model Subwatershed 99)

Conduct fish community reclamation to remove carp, reducing TP by 330 lbs/yr. $- $- $- $- $- B $- $142,000.00 SRRWD MNDNR

Subtotal D1 $500 $500 $500 $500 $500 $2,500 $440,500 
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Table 4-3: Fountain Lake Management Zone

D2 Invasive Species

Manage Carp Populations Lakes with Carp Populations Manage Carp so they do not exceed 100 kg/hectare. See Timeline under “D1 Improve Degraded Aquatic Habitat” SRRWD MNDNR

Watercraft Inspections Fountain Lake Maintain existing level of aquatic invasive watercraft inspections. $10,000 $10,000 $10,000 $10,000 $10,000 A $50,000 $50,000 County

Develop Early Detection 
and Rapid Response Plan

Fountain Lake
Develop an early detection and rapid response plan to minimize impacts of possible 

aquatic invasive species infestations to Fountain Lake.
$- $- $- $- $- N/A $- $- SRRWD

Pump Drawdown 
Macrophyte Management

Pickerel Lake  
(Model Subwatershed 82)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $430,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

Pickerel Lake  
(Model Subwatershed 82)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $816,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

White Lake  
(Model Subwatershed 72)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $91,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

White Lake  
(Model Subwatershed 72)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $280,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

School Section Lake  
(Model Subwatershed 32)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $47,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

School Section Lake  
(Model Subwatershed 32)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $208,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

Fountain Lake West Bay 
(Model Subwatershed 80)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $137,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

Fountain Lake West Bay 
(Model Subwatershed 80)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $166,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

Goose Lake  
(Model Subwatershed 99)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $47,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

Goose Lake  
(Model Subwatershed 99)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $208,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

Fountain Lake East Bay 
(Model Subwatershed 120)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $190,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

Fountain Lake East Bay 
(Model Subwatershed 120)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $437,000.00
SRRWD/
SWCD

MNDNR

Subtotal D2 $10,000 $10,000 $10,000 $10,000 $10,000 $50,000 $3,107,000

IMPLEMENTATION 
ACTION

LOCATION ME ASUR ABLE OUTPUT FOR THIS ACTIV IT Y 

TIMEL INE

P
R

O
JE

C
T

 F
U

N
D

IN
G

 
T

IE
R

 (
A

/B
/C

)

T
IE

R
 A

 P
R

O
JE

C
T

 
(C

O
S

T
)

T
O

T
A

L
 E

S
T

IM
A

T
E

D
 

C
O

S
T

 F
O

R
 A

L
L 

F
U

N
D

IN
G

 T
IE

R
S

L
E

A
D

 L
G

U

S
U

P
P

O
R

T
IN

G
 A

G
E

N
C

Y

Ye
ar

s 
1-

2 
($

$)

Ye
ar

s 
3-

4 
($

$)

Ye
ar

s 
5-

6 
($

$)

Ye
ar

s 
7-

8 
($

$)

Ye
ar

s 
9-

10
 (

$$
)



 4 . 0  G E O G R A P H I C A L  M A N A G E M E N T  Z O N E S  A N D  I M P L E M E N TAT I O N

Shell Rock River and Winnebago River Comprehensive Watershed Management Plan Page 107 of 181

D2 Invasive Species

Manage Carp Populations Lakes with Carp Populations Manage Carp so they do not exceed 100 kg/hectare. See Timeline under “D1 Improve Degraded Aquatic Habitat” SRRWD MNDNR

Watercraft Inspections Fountain Lake Maintain existing level of aquatic invasive watercraft inspections. $10,000 $10,000 $10,000 $10,000 $10,000 A $50,000 $50,000 County

Develop Early Detection 
and Rapid Response Plan

Fountain Lake
Develop an early detection and rapid response plan to minimize impacts of possible 

aquatic invasive species infestations to Fountain Lake.
$- $- $- $- $- N/A $- $- SRRWD

Pump Drawdown 
Macrophyte Management

Pickerel Lake  
(Model Subwatershed 82)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $430,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

Pickerel Lake  
(Model Subwatershed 82)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $816,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

White Lake  
(Model Subwatershed 72)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $91,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

White Lake  
(Model Subwatershed 72)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $280,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

School Section Lake  
(Model Subwatershed 32)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $47,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

School Section Lake  
(Model Subwatershed 32)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $208,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

Fountain Lake West Bay 
(Model Subwatershed 80)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $137,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

Fountain Lake West Bay 
(Model Subwatershed 80)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $166,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

Goose Lake  
(Model Subwatershed 99)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $47,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

Goose Lake  
(Model Subwatershed 99)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $208,000.00
SRRWD/
SWCD

MNDNR

Pump Drawdown 
Macrophyte Management

Fountain Lake East Bay 
(Model Subwatershed 120)

Conduct pumped drawdown for macrophyte management to treat curly-leaf  
pondweed infestation.

$- $- $- $- $- C $- $190,000.00
SRRWD/
SWCD

MNDNR

Herbicide  
Macrophyte Management

Fountain Lake East Bay 
(Model Subwatershed 120)

Conduct herbicide macrophyte management to treat curly-leaf pondweed infestation. $- $- $- $- $- C $- $437,000.00
SRRWD/
SWCD

MNDNR

Subtotal D2 $10,000 $10,000 $10,000 $10,000 $10,000 $50,000 $3,107,000
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Table 4-3: Fountain Lake Management Zone

E1 Groundwater Protection

Cover Crops
Priority Locations to protect 

highly vulnerable aquifers.
Plant cover crops on 335 acres. See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Priority Locations to protect 
highly vulnerable aquifers.

Plant perennial vegetation on 56 acres. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal E1 $- $- $- $- $- $- $-

Fountain Lake Management Area Total $7,240,145 $5,056,900 $1,302,070 $1,303,075 $791,260 $15,693,450 $26,266,450
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E1 Groundwater Protection

Cover Crops
Priority Locations to protect 

highly vulnerable aquifers.
Plant cover crops on 335 acres. See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Priority Locations to protect 
highly vulnerable aquifers.

Plant perennial vegetation on 56 acres. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal E1 $- $- $- $- $- $- $-

Fountain Lake Management Area Total $7,240,145 $5,056,900 $1,302,070 $1,303,075 $791,260 $15,693,450 $26,266,450
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4.5 ALBERT LEA L AKE

The Albert Lea Lake management zone is the smallest of four management zone in the 
planning area and covers roughly 50 square-miles. The management area landscape is 
dominated by cultivated crops (69%) followed by developed (12%) and open water (9%). 
Developed area in this watershed is largely attributed to Albert Lea, with Hayward (2015 
population: 269) being the only other population center located in the Albert Lea Lake 
management zone. The large amount of open water space is attributed to Albert Lea 
Lake (4.2 square-miles). Albert Lea Lake is a shallow lake with a maximum depth of 5.5 
feet and average depth of 3.5 feet It is known historically for being a wildlife hub with 
travelers coming for across the United States to hunt and fish the waters. With travelers 
coming from as far as New York, it received the name New York Point. Currently, it is 
known for providing recreational opportunities with Myre-Big Island State Park located on 
its north shore. The Albert Lea Lake management zone is divided into two drainage areas 
with the one being the major tributary, Peter Lund Creek (29 square-miles), to the east 
and the immediate Albert Lea Lake lakeshed and north tributary being the second (21 
square-miles). The landscape varies greatly between these two drainage areas with Peter 
Lund Creek largely cultivated crops (91%) and Albert Lea Lake with more of a variety 
with cultivated crops (40%), open water (21%), and developed (19%). The City of Albert 
Lea makes up a majority of the landscape in the eastern portion of the Albert Lea Lake 
lakeshed. Population totals based on 2010 census data for each drainage area are; Peter 
Lund Creek (564) and Albert Lea Lake (7,898) which makes this management area the 
second most populated.

KEY FE ATURES

FAST FACTS

Area
50 mi2 

(Rank 4 of 4)

Open Water Space
Albert Lea Lake (4.2 mi2) 
Maximum depth: 5.5 ft. 
Average depth: 3.5 ft.

Population  
(2010 Census) 

8,462 
(Rank 2 of 4)

ALBERT LE A L AKE

Drainage Areas/Major Tributaries

Peter Lund Creek

29 mi2

91%  
Cultivated Crops

East

Albert Lea Lake Lakeshed

West

40% Cultivated Crops 
21% Open Water 

19% Developed Land

21 mi2

DOMINANT  
L AND COVER

CULTIVATED CROPS

DEVELOPED L AND

12%

OPEN WATER

9%

69%

Myre-Big Island State Park Albert Lea Lake
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Figure 4-4: Albert Lea Lake Management Zone
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Table 4-4: Albert Lea Lake Management Zone

A1 Surface Water Quantity

Cover Crops
Peter Lund Creek  

Drainage Area
Plant cover crops on 1959 acres of cropland and create 6.7 acre-feet of water storage.

 98 acres 
costing 
$4,898 

 490 acres 
costing 
$24,488 

 588 acres 
costing 
$29,385 

 490 acres 
costing 
$24,488 

 294 acres 
costing 
$14,693 

A $97,950 $97,950
SRRWD/
SWCD

Cover Crops
Albert Lea Lake  
Drainage Area

Plant cover crops on 161 acres of cropland and create 5.0 acre-feet of water storage.
 8 acres 
costing 
$403 

 40 acres 
costing 
$2,013 

 48 acres 
costing 
$2,415 

 40 acres 
costing 
$2,013 

 24 acres 
costing 
$1,208 

A $8,050 $8,050
SRRWD/
SWCD

Wetland Restoration
Peter Lund Creek  

Drainage Area
Implement 147 acres of restored wetland basins to create 925.7 acre-feet 

of water storage.

 7 acres 
costing 
$78,200 

 37 acres 
costing 

$312,800 

 44 acres 
costing 

$391,000 

 37 acres 
costing 

$312,800 

 22 acres 
costing 

$195,500 
A $1,290,300 $1,251,200

SRRWD/
SWCD

Wetland Restoration
Albert Lea Lake  
Drainage Area

Implement 9 acres of restored wetland basins to create 101.0 acre-feet of water storage.
 0 acres 

costing $0 

 2 acres 
costing 
$39,100 

 3 acres 
costing 
$39,100 

 2 acres 
costing 
$39,100 

 1 acres 
costing $0 

A $117,300 78,200$
SRRWD/
SWCD

Track Flooding City of Albert Lea Collect data of locations and duration of flooding in the City of Albert Lea. $- $- $- $- $- N/A $- $-
City of 

Albert Lea

Subtotal A1 $83,500 $378,400 $461,900 $378,400 $211,400 $1,513,600 $1,435,400
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A1 Surface Water Quantity

Cover Crops
Peter Lund Creek  

Drainage Area
Plant cover crops on 1959 acres of cropland and create 6.7 acre-feet of water storage.

 98 acres 
costing 
$4,898 

 490 acres 
costing 
$24,488 

 588 acres 
costing 
$29,385 

 490 acres 
costing 
$24,488 

 294 acres 
costing 
$14,693 

A $97,950 $97,950
SRRWD/
SWCD

Cover Crops
Albert Lea Lake  
Drainage Area

Plant cover crops on 161 acres of cropland and create 5.0 acre-feet of water storage.
 8 acres 
costing 
$403 

 40 acres 
costing 
$2,013 

 48 acres 
costing 
$2,415 

 40 acres 
costing 
$2,013 

 24 acres 
costing 
$1,208 

A $8,050 $8,050
SRRWD/
SWCD

Wetland Restoration
Peter Lund Creek  

Drainage Area
Implement 147 acres of restored wetland basins to create 925.7 acre-feet 

of water storage.

 7 acres 
costing 
$78,200 

 37 acres 
costing 

$312,800 

 44 acres 
costing 

$391,000 

 37 acres 
costing 

$312,800 

 22 acres 
costing 

$195,500 
A $1,290,300 $1,251,200

SRRWD/
SWCD

Wetland Restoration
Albert Lea Lake  
Drainage Area

Implement 9 acres of restored wetland basins to create 101.0 acre-feet of water storage.
 0 acres 

costing $0 

 2 acres 
costing 
$39,100 

 3 acres 
costing 
$39,100 

 2 acres 
costing 
$39,100 

 1 acres 
costing $0 

A $117,300 78,200$
SRRWD/
SWCD

Track Flooding City of Albert Lea Collect data of locations and duration of flooding in the City of Albert Lea. $- $- $- $- $- N/A $- $-
City of 

Albert Lea

Subtotal A1 $83,500 $378,400 $461,900 $378,400 $211,400 $1,513,600 $1,435,400
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Table 4-4: Albert Lea Lake Management Zone

A2 Surface Water Quality

Cover Crops
Peter Lund Creek  

Drainage Area
Plant cover crops on 1959 acres of cropland to achieve pollutant reduction of: 

TP: 437 lbs/yr, TSS: 90 tons/yr, TN: 27950 lbs/yr.
See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Cover Crops
Albert Lea Lake  
Drainage Area

Plant cover crops on 161 acres of cropland to achieve pollutant reduction of: 
TP: 38 lbs/yr, TSS: 9 tons/yr, TN: 2420 lbs/yr.

See Timeline under "A1 Surface Water Quantity"
SRRWD/
SWCD

Wetland Restoration
Peter Lund Creek  

Drainage Area
Implement 147 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 514 lbs/yr, TSS: 47 tons/yr, TN: 35111 lbs/yr.
See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Wetland Restoration
Albert Lea Lake  
Drainage Area

Implement 9 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 41 lbs/yr, TSS: 6 tons/yr, TN: 2435 lbs/yr.

See Timeline under "A1 Surface Water Quantity"
SRRWD/
SWCD

Grassed Waterway
Peter Lund Creek  

Drainage Area
Implement 5 grassed waterways to achieve pollutant reduction of: 

TP: 56 lbs/yr, TSS: 3 tons/yr, TN: 1223 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0 

 1 Grassed 
Waterway/s 

costing 
$10,000 

 2 Grassed 
Waterway/s 

costing 
$20,000 

 1 Grassed 
Waterway/s 

costing 
$10,000 

 0 Grassed 
Waterway/s 
costing $0 

A $40,000 $50,000
SRRWD/
SWCD

WASCOB
Peter Lund Creek  

Drainage Area
Implement 3 WASCOBs to achieve pollutant reduction of: 

TP: 17 lbs/yr, TSS: 4 tons/yr, TN: 566 lbs/yr.

 0 
WASCOB/s 
costing $0 

 1 
WASCOB/s 

costing 
$5,000 

 1 
WASCOB/s 

costing 
$5,000 

 1 
WASCOB/s 

costing 
$5,000 

 0 
WASCOB/s 
costing $0 

A $15,000 $15,000
SRRWD/
SWCD

Conservation C 
over Perennials  

(convert working lands to 
perennial vegetation)

Peter Lund Creek  
Drainage Area

Plant conservation cover perennials on 336 acres and achieve pollutant reduction of: 
TP: 183 lbs/yr, TSS: 12 tons/yr, TN: 13644 lbs/yr.

 17 acres 
costing 
$8,400 

 84 acres 
costing 
$42,000 

 101 acres 
costing 
$50,400 

 84 acres 
costing 
$42,000 

 50 acres 
costing 
$25,200 

A $168,000 $168,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Albert Lea Lake  
Drainage Area

Plant conservation cover perennials on 28 acres and achieve pollutant reduction of: 
TP: 13 lbs/yr, TSS: 1 tons/yr, TN: 906 lbs/yr.

 0 acres 
costing $0 

 11 acres 
costing 
$4,900 

 8 acres 
costing 
$4,200 

 7 acres 
costing 
$3,500 

 4 acres 
costing 
$2,100 

A $14,700 $14,000
SRRWD/
SWCD

Lake Dredging Albert Lea Lake Dredge Albert Lea Lake. $- $- $- $- $- C $- $35,000,000 SRRWD

Subtotal A2 $8,400 $61,900 $79,600 $60,500 $27,300 $237,700 $35,247,000

B1 Erosion and Sediment Control

Cover Crops
Peter Lund Creek  

Drainage Area
Plant cover crops on 1959 acres of cropland to achieve pollutant reduction of: 

TP: 437 lbs/yr, TSS: 90 tons/yr, TN: 27950 lbs/yr.
See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Cover Crops
Albert Lea Lake  
Drainage Area

Plant cover crops on 161 acres of cropland to achieve pollutant reduction of: 
TP: 38 lbs/yr, TSS: 9 tons/yr, TN: 2420 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Wetland Restoration
Peter Lund Creek  

Drainage Area
Implement 563 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 514 lbs/yr, TSS: 47 tons/yr, TN: 35111 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Albert Lea Lake  
Drainage Area

Implement 1090 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 41 lbs/yr, TSS: 6 tons/yr, TN: 2435 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD
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A2 Surface Water Quality

Cover Crops
Peter Lund Creek  

Drainage Area
Plant cover crops on 1959 acres of cropland to achieve pollutant reduction of: 

TP: 437 lbs/yr, TSS: 90 tons/yr, TN: 27950 lbs/yr.
See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Cover Crops
Albert Lea Lake  
Drainage Area

Plant cover crops on 161 acres of cropland to achieve pollutant reduction of: 
TP: 38 lbs/yr, TSS: 9 tons/yr, TN: 2420 lbs/yr.

See Timeline under "A1 Surface Water Quantity"
SRRWD/
SWCD

Wetland Restoration
Peter Lund Creek  

Drainage Area
Implement 147 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 514 lbs/yr, TSS: 47 tons/yr, TN: 35111 lbs/yr.
See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Wetland Restoration
Albert Lea Lake  
Drainage Area

Implement 9 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 41 lbs/yr, TSS: 6 tons/yr, TN: 2435 lbs/yr.

See Timeline under "A1 Surface Water Quantity"
SRRWD/
SWCD

Grassed Waterway
Peter Lund Creek  

Drainage Area
Implement 5 grassed waterways to achieve pollutant reduction of: 

TP: 56 lbs/yr, TSS: 3 tons/yr, TN: 1223 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0 

 1 Grassed 
Waterway/s 

costing 
$10,000 

 2 Grassed 
Waterway/s 

costing 
$20,000 

 1 Grassed 
Waterway/s 

costing 
$10,000 

 0 Grassed 
Waterway/s 
costing $0 

A $40,000 $50,000
SRRWD/
SWCD

WASCOB
Peter Lund Creek  

Drainage Area
Implement 3 WASCOBs to achieve pollutant reduction of: 

TP: 17 lbs/yr, TSS: 4 tons/yr, TN: 566 lbs/yr.

 0 
WASCOB/s 
costing $0 

 1 
WASCOB/s 

costing 
$5,000 

 1 
WASCOB/s 

costing 
$5,000 

 1 
WASCOB/s 

costing 
$5,000 

 0 
WASCOB/s 
costing $0 

A $15,000 $15,000
SRRWD/
SWCD

Conservation C 
over Perennials  

(convert working lands to 
perennial vegetation)

Peter Lund Creek  
Drainage Area

Plant conservation cover perennials on 336 acres and achieve pollutant reduction of: 
TP: 183 lbs/yr, TSS: 12 tons/yr, TN: 13644 lbs/yr.

 17 acres 
costing 
$8,400 

 84 acres 
costing 
$42,000 

 101 acres 
costing 
$50,400 

 84 acres 
costing 
$42,000 

 50 acres 
costing 
$25,200 

A $168,000 $168,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Albert Lea Lake  
Drainage Area

Plant conservation cover perennials on 28 acres and achieve pollutant reduction of: 
TP: 13 lbs/yr, TSS: 1 tons/yr, TN: 906 lbs/yr.

 0 acres 
costing $0 

 11 acres 
costing 
$4,900 

 8 acres 
costing 
$4,200 

 7 acres 
costing 
$3,500 

 4 acres 
costing 
$2,100 

A $14,700 $14,000
SRRWD/
SWCD

Lake Dredging Albert Lea Lake Dredge Albert Lea Lake. $- $- $- $- $- C $- $35,000,000 SRRWD

Subtotal A2 $8,400 $61,900 $79,600 $60,500 $27,300 $237,700 $35,247,000

B1 Erosion and Sediment Control

Cover Crops
Peter Lund Creek  

Drainage Area
Plant cover crops on 1959 acres of cropland to achieve pollutant reduction of: 

TP: 437 lbs/yr, TSS: 90 tons/yr, TN: 27950 lbs/yr.
See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Cover Crops
Albert Lea Lake  
Drainage Area

Plant cover crops on 161 acres of cropland to achieve pollutant reduction of: 
TP: 38 lbs/yr, TSS: 9 tons/yr, TN: 2420 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Wetland Restoration
Peter Lund Creek  

Drainage Area
Implement 563 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 514 lbs/yr, TSS: 47 tons/yr, TN: 35111 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Albert Lea Lake  
Drainage Area

Implement 1090 acres of restored wetland basins to achieve pollutant reduction of: 
TP: 41 lbs/yr, TSS: 6 tons/yr, TN: 2435 lbs/yr.

See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD
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Table 4-4: Albert Lea Lake Management Zone

Grassed Waterway
Peter Lund Creek  

Drainage Area
Implement 5 grassed waterways to achieve pollutant reduction of: 

TP: 56 lbs/yr, TSS: 3 tons/yr, TN: 1223 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

WASCOB
Peter Lund Creek  

Drainage Area
Implement 3 WASCOBs to achieve pollutant reduction of: 

TP: 17 lbs/yr, TSS: 4 tons/yr, TN: 566 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Peter Lund Creek  
Drainage Area

Plant conservation cover perennials on 336 acres and achieve pollutant reduction of: 
TP: 183 lbs/yr, TSS: 12 tons/yr, TN: 13644 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Albert Lea Lake  
Drainage Area

Plant conservation cover perennials on 28 acres and achieve pollutant reduction of: 
TP: 13 lbs/yr, TSS: 1 tons/yr, TN: 906 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Replace Street  
Sweeper Units

City of Albert Lea Replace 2 street sweeper units. See Timeline under Fountain Lake Management Area's "A1 Surface Water Quantity"
City of 

Albert Lea

Stormwater Ponds Old Godfathers Construct 2 stormwater ponds along East Main Street. $2,600,000 $- $- $- $- A $2,600,000 $2,600,000
City of 

Albert Lea

Stormwater Ponds East Main/Co Rd 38 Construct stormwater pond if needed pending results of study. $- $- $- $- $- A $- TBD*
City of 

Albert Lea

Retention Pond 19 St Retention Pond Install retention pond near Meyers Road and 19th Street. $- $- $- $- $- C $- $130,000
City of 

Albert Lea

Rain Garden Academy Park Rain Garden Construct 2 rain gardens in the Academy Park area. $- $- $- $- $- C $- $30,000
City of 

Albert Lea/
SRRWD

Channel Restoration

Banks around Canadian 
Pacific Railroad Bridge 
upstream of Albert Lea 

Lake inlet

Restore or rehab streambanks around the Canadian Pacific Railroad bridge. $- $- $- $- $- C $- $1,340,000
City of 

Albert Lea

Dredge Channel
Channel near E. Pearl Street and 
Elizabeth Avenue  upstream of 

Albert Lea Lake inlet
Dredge channel upstream of Albert Lea Lake inlet. $- $- $- $- $- C $- $500,000

City of 
Albert Lea

MNDNR

Lakeshore Restoration Albert Lea Lake Restore 400 ft of failing lakeshore on Albert Lea Lake. $- $- $- $100,000 $100,000 A $200,000 $200,000 SRRWD MNDNR

Water Quality  
Treatment Pond

Albert Lea Lake  
Drainage Area  

(Model Subwatershed 140)
Install water quality treatment pond in the Albert Lea Lake drainage area. $- $- $- $- $- C $- $173,000

City of 
Albert Lea

Subtotal B1 $2,600,000 $- $- $100,000 $100,000 $2,800,000 $4,973,000
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*Scope and cost of project is unknown at time of planning but will be updated in work plan following completion of study
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Grassed Waterway
Peter Lund Creek  

Drainage Area
Implement 5 grassed waterways to achieve pollutant reduction of: 

TP: 56 lbs/yr, TSS: 3 tons/yr, TN: 1223 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

WASCOB
Peter Lund Creek  

Drainage Area
Implement 3 WASCOBs to achieve pollutant reduction of: 

TP: 17 lbs/yr, TSS: 4 tons/yr, TN: 566 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Peter Lund Creek  
Drainage Area

Plant conservation cover perennials on 336 acres and achieve pollutant reduction of: 
TP: 183 lbs/yr, TSS: 12 tons/yr, TN: 13644 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Albert Lea Lake  
Drainage Area

Plant conservation cover perennials on 28 acres and achieve pollutant reduction of: 
TP: 13 lbs/yr, TSS: 1 tons/yr, TN: 906 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Replace Street  
Sweeper Units

City of Albert Lea Replace 2 street sweeper units. See Timeline under Fountain Lake Management Area's "A1 Surface Water Quantity"
City of 

Albert Lea

Stormwater Ponds Old Godfathers Construct 2 stormwater ponds along East Main Street. $2,600,000 $- $- $- $- A $2,600,000 $2,600,000
City of 

Albert Lea

Stormwater Ponds East Main/Co Rd 38 Construct stormwater pond if needed pending results of study. $- $- $- $- $- A $- TBD*
City of 

Albert Lea

Retention Pond 19 St Retention Pond Install retention pond near Meyers Road and 19th Street. $- $- $- $- $- C $- $130,000
City of 

Albert Lea

Rain Garden Academy Park Rain Garden Construct 2 rain gardens in the Academy Park area. $- $- $- $- $- C $- $30,000
City of 

Albert Lea/
SRRWD

Channel Restoration

Banks around Canadian 
Pacific Railroad Bridge 
upstream of Albert Lea 

Lake inlet

Restore or rehab streambanks around the Canadian Pacific Railroad bridge. $- $- $- $- $- C $- $1,340,000
City of 

Albert Lea

Dredge Channel
Channel near E. Pearl Street and 
Elizabeth Avenue  upstream of 

Albert Lea Lake inlet
Dredge channel upstream of Albert Lea Lake inlet. $- $- $- $- $- C $- $500,000

City of 
Albert Lea

MNDNR

Lakeshore Restoration Albert Lea Lake Restore 400 ft of failing lakeshore on Albert Lea Lake. $- $- $- $100,000 $100,000 A $200,000 $200,000 SRRWD MNDNR

Water Quality  
Treatment Pond

Albert Lea Lake  
Drainage Area  

(Model Subwatershed 140)
Install water quality treatment pond in the Albert Lea Lake drainage area. $- $- $- $- $- C $- $173,000

City of 
Albert Lea

Subtotal B1 $2,600,000 $- $- $100,000 $100,000 $2,800,000 $4,973,000
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Table 4-4: Albert Lea Lake Management Zone

B2 Protect Soil Health

Expand Acres Implementing 
Soil Health Practices

Peter Lund Creek  
Drainage Area

Plant Cover Crops to create 1959 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Albert Lea Lake  
Drainage Area

Plant Cover Crops to create 161 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Subtotal B2 $- $- $- $- $- $- $-

C1 Protect Sites of High Ecological Value

Enhance Critical  
Habitat Areas

Highly Critical Habitat Areas Enhance 208 acres of highly critical habitat area. $- $- $2,100 $4,200 $4,200 B $10,500 $10,500
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Target working lands 
adjacent to highly critical 

habitat areas.
Expand protected land area adjacent to critical habitat areas. See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Subtotal C1 $- $- $2,100 $4,200 $4,200 $10,500 $10,500

C2 Restore Wetland and Upland Habitat

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Albert Lea Lake 
Management Area

Establish 365 acres of perennial vegetation. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Wetland Restoration
Albert Lea Lake 

Management Area
Establish 156 acres of upland area to restored wetlands. See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Subtotal C2 $- $- $- $- $- $- $-

D1 Improve Degraded Aquatic Habitat

Outreach and Education
Lakeshore  

Property Owners
Provide information to lakeshore landowners about lakeshore management including  

“Score your Shore”.
$100 $100 $100 $100 $100 A $500 $500

SRRWD/
SWCD

MNDNR

Lake Dredging Albert Lea Lake Dredge Albert Lea Lake. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

In-Lake  
Habitat Improvements

Albert Lea Lake
Create in-lake and shoreline habitat structures for improved fisheries habitat in  

Albert Lea Lake.
$- $- $- $- $- B $- $200,000 SRRWD MNDNR

Lake Level Drawdown Albert Lea Lake Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- C $- $-
SRRWD/
SWCD

MNDNR

Manage Carp Populations Albert Lea Lake Conduct fish community reclamation to remove carp, reducing TP by 5010 lbs/yr. $- $- $- $- $- C $- $481,000 SRRWD MNDNR

Subtotal D1 $100 $100 $100 $100 $100 $500 $681,500
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B2 Protect Soil Health

Expand Acres Implementing 
Soil Health Practices

Peter Lund Creek  
Drainage Area

Plant Cover Crops to create 1959 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Albert Lea Lake  
Drainage Area

Plant Cover Crops to create 161 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Subtotal B2 $- $- $- $- $- $- $-

C1 Protect Sites of High Ecological Value

Enhance Critical  
Habitat Areas

Highly Critical Habitat Areas Enhance 208 acres of highly critical habitat area. $- $- $2,100 $4,200 $4,200 B $10,500 $10,500
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Target working lands 
adjacent to highly critical 

habitat areas.
Expand protected land area adjacent to critical habitat areas. See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Subtotal C1 $- $- $2,100 $4,200 $4,200 $10,500 $10,500

C2 Restore Wetland and Upland Habitat

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Albert Lea Lake 
Management Area

Establish 365 acres of perennial vegetation. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Wetland Restoration
Albert Lea Lake 

Management Area
Establish 156 acres of upland area to restored wetlands. See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Subtotal C2 $- $- $- $- $- $- $-

D1 Improve Degraded Aquatic Habitat

Outreach and Education
Lakeshore  

Property Owners
Provide information to lakeshore landowners about lakeshore management including  

“Score your Shore”.
$100 $100 $100 $100 $100 A $500 $500

SRRWD/
SWCD

MNDNR

Lake Dredging Albert Lea Lake Dredge Albert Lea Lake. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

In-Lake  
Habitat Improvements

Albert Lea Lake
Create in-lake and shoreline habitat structures for improved fisheries habitat in  

Albert Lea Lake.
$- $- $- $- $- B $- $200,000 SRRWD MNDNR

Lake Level Drawdown Albert Lea Lake Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- C $- $-
SRRWD/
SWCD

MNDNR

Manage Carp Populations Albert Lea Lake Conduct fish community reclamation to remove carp, reducing TP by 5010 lbs/yr. $- $- $- $- $- C $- $481,000 SRRWD MNDNR

Subtotal D1 $100 $100 $100 $100 $100 $500 $681,500
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Table 4-4: Albert Lea Lake Management Zone

D2 Invasive Species

Manage Carp Populations Lakes with Carp Populations Manage Carp so they do not exceed 100 kg/hectare. See Timeline under “D1 Improve Degraded Aquatic Habitat” SRRWD MNDNR

Subtotal D2 $- $- $- $- $- $- $-

E1 Groundwater Protection

Cover Crops
Priority Locations to protect 

highly vulnerable aquifers.
Plant cover crops on 261 acres. See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Priority Locations to protect 
highly vulnerable aquifers.

Plant perennial vegetation on 44 acres. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal E1 $- $- $- $- $- $- $-

Albert Lea Lake Management Area Total $2,692,000 $440,400 $543,700 $543,200 $343,000 $4,562,300 $42,347,400
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D2 Invasive Species

Manage Carp Populations Lakes with Carp Populations Manage Carp so they do not exceed 100 kg/hectare. See Timeline under “D1 Improve Degraded Aquatic Habitat” SRRWD MNDNR

Subtotal D2 $- $- $- $- $- $- $-

E1 Groundwater Protection

Cover Crops
Priority Locations to protect 

highly vulnerable aquifers.
Plant cover crops on 261 acres. See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Priority Locations to protect 
highly vulnerable aquifers.

Plant perennial vegetation on 44 acres. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal E1 $- $- $- $- $- $- $-

Albert Lea Lake Management Area Total $2,692,000 $440,400 $543,700 $543,200 $343,000 $4,562,300 $42,347,400
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KEY FE ATURES

4 .6 SHELL ROCK RIVER OUTLET

The Shell Rock River Outlet management zone covers all of the area that drains to the 
Shell Rock River downstream of Albert Lea Lake and is the second largest management 
zone in the SRWRW (96 square-miles). The management area landscape is dominated 
by cultivated crops (72%), followed by wetlands (8%), hay/pasture (6%), and developed 
(6%). Population centers include the southern most extents of Albert Lea, Glenville (2015 
population: 586), Gordonsville Township (population unknown), and Twin Lakes (2015 
population: 176). Water features of importance in this management zone include Upper 
and Lower Twin Lakes and Shell Rock River. Upper and Lower Twin Lakes are shallow 
lakes (maximum depth of 2.5 feet for both) and provide native habitat for waterfowl. 
These lakes do not allow motorized boats and drain to Goose Creek which flows to its 
confluence with the Shell Rock River near the Iowa border. The Shell Rock River in this 
management zone flows from the outlet of Albert Lea Lake, through Glenville, and to the 
Iowa border and is the outlet of the Shell Rock River Watershed. This management zone 
is divided into two drainage areas, the Shell Rock River (48 square-miles) and Twin Lakes/
Goose Creek (48 square-miles) drainage areas. The landcover is similar in both drainage 
areas with Shell Rock River mostly cultivated crops (80%) followed by developed (7%), 
and wetlands (5%), and Twin Lakes/Goose Creek mostly cultivated crops (65%) followed 
by wetlands (11%), and hay/pasture (8%). Population totals based on 2010 census data 
for each drainage area are: Shell Rock River (2,042) and Twin Lakes/Goose Creek (699) 
making it the third most populated management zone. 

FAST FACTS

DOMINANT  
L AND COVER

Area
96 mi2 

(Rank 2 of 4)

Population  
(2010 Census) 

2,741 
(Rank 3 of 4)

CULTIVATED CROPS

72%

WETL ANDS

8%

DEVELOPED L AND

6%

HAY/PASTURE

6%

SHELL ROCK R IVER OUTLET

Drainage Areas/Major Tributaries

Shell Rock River

48 mi2

East

Twin Lakes/Goose Creek

West

65% Cultivated Crops 
11% Wetlands 

8% Hay/Pasture

80% Cultivated Crops 
7% Developed Land 

5% Wetlands

48 mi2

Shell Rock River Upper and Lower Twin Lakes
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Figure 4-5: Shell Rock River Outlet Management Zone
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Table 4-5: Shell Rock River Outlet Management Zone

A1 Surface Water Quantity

Cover Crops
Twin Lakes/Goose Creek 

Drainage Area
Plant cover crops on 550 acres of cropland and create 12.2 acre-feet of water storage.

 0 acres 
costing $0 

 55 acres 
costing 
$2,750 

 110 acres 
costing 
$5,500 

 193 acres 
costing 
$9,625 

 193 acres 
costing 
$9,625 

A  $27,500  $27,500
SRRWD/
SWCD

Cover Crops
Shell Rock River Outlet 

Drainage Area
Plant cover crops on 790 acres of cropland and create 17.6 acre-feet of water storage.

 0 acres 
costing $0

 79 acres 
costing 
$3,950 

 158 acres 
costing 
$7,900 

 277 acres 
costing 
$13,825 

 277 acres 
costing 
$13,825 

A $39,500 $39,500
SRRWD/
SWCD

Wetland Restoration
Twin Lakes/Goose Creek 

Drainage Area
Implement 46 acres of restored wetland basins to create 636.8 acre-feet of  

water storage.
 0 acres 

costing $0

 5 acres 
costing 
$39,100 

 9 acres 
costing 
$78,200 

 16 acres 
costing 

$117,300

 16 acres 
costing 

$156,400 
A $391,000 $391,000

SRRWD/
SWCD

Wetland Restoration
Shell Rock River Outlet 

Drainage Area
Implement 55 acres of restored wetland basins to create 742.2 acre-feet of  

water storage.
 0 acres 

costing $0

 6 acres 
costing 
$39,100 

 11 acres 
costing 

$117,300 

 19 acres 
costing 

$156,400 

 19 acres 
costing 

$156,400 
A $469,200 $469,200

SRRWD/
SWCD

Subtotal A1 $- $84,900 $208,900 $297,150 $336,250 $927,200 $927,200

A2 Surface Water Quality

Cover Crops
Twin Lakes/Goose Creek 

Drainage Area
Plant cover crops on 550 acres of cropland to achieve pollutant reduction of: 

TP: 142 lbs/yr, TSS: 34 tons/yr, TN: 8768 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Cover Crops
Shell Rock River Outlet 

Drainage Area
Plant cover crops on 790 acres of cropland to achieve pollutant reduction of: 

TP: 184 lbs/yr, TSS: 29 tons/yr, TN: 12546 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Twin Lakes/Goose Creek 

Drainage Area
Implement 46 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 202 lbs/yr, TSS: 25 tons/yr, TN: 13810 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Shell Rock River Outlet 

Drainage Area
Implement 55 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 204 lbs/yr, TSS: 23 tons/yr, TN: 13878 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway
Twin Lakes/Goose Creek 

Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 33 lbs/yr, TSS: 4 tons/yr, TN: 757 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0 

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000 

 1 Grassed 
Waterway/s 

costing 
$10,000 

A $20,000 $20,000
SRRWD/
SWCD

Grassed Waterway
Shell Rock River Outlet 

Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 32 lbs/yr, TSS: 2 tons/yr, TN: 843 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000 

 1 Grassed 
Waterway/s 

costing 
$10,000 

A $20,000 $20,000
SRRWD/
SWCD

WASCOB
Shell Rock River Outlet 

Drainage Area
Implement 2 WASCOBs to achieve pollutant reduction of: 

TP: 10 lbs/yr, TSS: 1 tons/yr, TN: 283 lbs/yr.

 0 
WASCOB/s 
costing $0 

 0 
WASCOB/s 
costing $0

 0 
WASCOB/s 
costing $0

 1 
WASCOB/s 

costing 
$5,000 

 1 
WASCOB/s 

costing 
$5,000 

A $10,000 $10,000
SRRWD/
SWCD
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A1 Surface Water Quantity

Cover Crops
Twin Lakes/Goose Creek 

Drainage Area
Plant cover crops on 550 acres of cropland and create 12.2 acre-feet of water storage.

 0 acres 
costing $0 

 55 acres 
costing 
$2,750 

 110 acres 
costing 
$5,500 

 193 acres 
costing 
$9,625 

 193 acres 
costing 
$9,625 

A  $27,500  $27,500
SRRWD/
SWCD

Cover Crops
Shell Rock River Outlet 

Drainage Area
Plant cover crops on 790 acres of cropland and create 17.6 acre-feet of water storage.

 0 acres 
costing $0

 79 acres 
costing 
$3,950 

 158 acres 
costing 
$7,900 

 277 acres 
costing 
$13,825 

 277 acres 
costing 
$13,825 

A $39,500 $39,500
SRRWD/
SWCD

Wetland Restoration
Twin Lakes/Goose Creek 

Drainage Area
Implement 46 acres of restored wetland basins to create 636.8 acre-feet of  

water storage.
 0 acres 

costing $0

 5 acres 
costing 
$39,100 

 9 acres 
costing 
$78,200 

 16 acres 
costing 

$117,300

 16 acres 
costing 

$156,400 
A $391,000 $391,000

SRRWD/
SWCD

Wetland Restoration
Shell Rock River Outlet 

Drainage Area
Implement 55 acres of restored wetland basins to create 742.2 acre-feet of  

water storage.
 0 acres 

costing $0

 6 acres 
costing 
$39,100 

 11 acres 
costing 

$117,300 

 19 acres 
costing 

$156,400 

 19 acres 
costing 

$156,400 
A $469,200 $469,200

SRRWD/
SWCD

Subtotal A1 $- $84,900 $208,900 $297,150 $336,250 $927,200 $927,200

A2 Surface Water Quality

Cover Crops
Twin Lakes/Goose Creek 

Drainage Area
Plant cover crops on 550 acres of cropland to achieve pollutant reduction of: 

TP: 142 lbs/yr, TSS: 34 tons/yr, TN: 8768 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Cover Crops
Shell Rock River Outlet 

Drainage Area
Plant cover crops on 790 acres of cropland to achieve pollutant reduction of: 

TP: 184 lbs/yr, TSS: 29 tons/yr, TN: 12546 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Twin Lakes/Goose Creek 

Drainage Area
Implement 46 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 202 lbs/yr, TSS: 25 tons/yr, TN: 13810 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Shell Rock River Outlet 

Drainage Area
Implement 55 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 204 lbs/yr, TSS: 23 tons/yr, TN: 13878 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway
Twin Lakes/Goose Creek 

Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 33 lbs/yr, TSS: 4 tons/yr, TN: 757 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0 

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000 

 1 Grassed 
Waterway/s 

costing 
$10,000 

A $20,000 $20,000
SRRWD/
SWCD

Grassed Waterway
Shell Rock River Outlet 

Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 32 lbs/yr, TSS: 2 tons/yr, TN: 843 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000 

 1 Grassed 
Waterway/s 

costing 
$10,000 

A $20,000 $20,000
SRRWD/
SWCD

WASCOB
Shell Rock River Outlet 

Drainage Area
Implement 2 WASCOBs to achieve pollutant reduction of: 

TP: 10 lbs/yr, TSS: 1 tons/yr, TN: 283 lbs/yr.

 0 
WASCOB/s 
costing $0 

 0 
WASCOB/s 
costing $0

 0 
WASCOB/s 
costing $0

 1 
WASCOB/s 

costing 
$5,000 

 1 
WASCOB/s 

costing 
$5,000 

A $10,000 $10,000
SRRWD/
SWCD
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Table 4-5: Shell Rock River Outlet Management Zone

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Twin Lakes/Goose Creek 
Drainage Area

Plant conservation cover perennials on 94 acres and achieve pollutant reduction of: 
TP: 61 lbs/yr, TSS: 5 tons/yr, TN: 4542 lbs/yr.

 0 acres 
costing $0

 9 acres 
costing 
$4,700 

 19 acres 
costing 
$9,400 

 33 acres 
costing 
$16,450 

 33 acres 
costing 
$16,450 

A $47,000 $47,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shell Rock River Outlet 
Drainage Area

Plant conservation cover perennials on 131 acres and achieve pollutant reduction of: 
TP: 69 lbs/yr, TSS: 3 tons/yr, TN: 5121 lbs/yr.

 0 acres 
costing $0

 13 acres 
costing 
$6,550 

 26 acres 
costing 
$13,100 

 46 acres 
costing 
$22,925 

 46 acres 
costing 
$22,925 

A $65,500 $65,500
SRRWD/
SWCD

Subtotal A2 $- $11,250 $22,500 $64,375 $64,375 $162,500 $162,500

B1 Erosion and Sediment Control

Cover Crops
Twin Lakes/Goose Creek 

Drainage Area
Plant cover crops on 550 acres of cropland to achieve pollutant reduction of: 

TP: 142 lbs/yr, TSS: 34 tons/yr, TN: 8768 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Cover Crops
Shell Rock River Outlet 

Drainage Area
Plant cover crops on 790 acres of cropland to achieve pollutant reduction of: 

TP: 184 lbs/yr, TSS: 29 tons/yr, TN: 12546 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Twin Lakes/Goose Creek 

Drainage Area
Implement 2847 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 202 lbs/yr, TSS: 25 tons/yr, TN: 13810 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Shell Rock River Outlet 

Drainage Area
Implement 409 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 204 lbs/yr, TSS: 23 tons/yr, TN: 13878 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway
Twin Lakes/Goose Creek 

Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 33 lbs/yr, TSS: 4 tons/yr, TN: 757 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Grassed Waterway
Shell Rock River Outlet 

Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 32 lbs/yr, TSS: 2 tons/yr, TN: 843 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

WASCOB
Shell Rock River Outlet 

Drainage Area
Implement 2 WASCOBs to achieve pollutant reduction of: 

TP: 10 lbs/yr, TSS: 1 tons/yr, TN: 283 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Twin Lakes/Goose Creek 
Drainage Area

Plant conservation cover perennials on 94 acres and achieve pollutant reduction of: 
TP: 61 lbs/yr, TSS: 5 tons/yr, TN: 4542 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shell Rock River Outlet 
Drainage Area

Plant conservation cover perennials on 131 acres and achieve pollutant reduction of: 
TP: 69 lbs/yr, TSS: 3 tons/yr, TN: 5121 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal B1 $- $- $- $- $- $- $-

A2 Surface Water Quality Continued
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Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Twin Lakes/Goose Creek 
Drainage Area

Plant conservation cover perennials on 94 acres and achieve pollutant reduction of: 
TP: 61 lbs/yr, TSS: 5 tons/yr, TN: 4542 lbs/yr.

 0 acres 
costing $0

 9 acres 
costing 
$4,700 

 19 acres 
costing 
$9,400 

 33 acres 
costing 
$16,450 

 33 acres 
costing 
$16,450 

A $47,000 $47,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shell Rock River Outlet 
Drainage Area

Plant conservation cover perennials on 131 acres and achieve pollutant reduction of: 
TP: 69 lbs/yr, TSS: 3 tons/yr, TN: 5121 lbs/yr.

 0 acres 
costing $0

 13 acres 
costing 
$6,550 

 26 acres 
costing 
$13,100 

 46 acres 
costing 
$22,925 

 46 acres 
costing 
$22,925 

A $65,500 $65,500
SRRWD/
SWCD

Subtotal A2 $- $11,250 $22,500 $64,375 $64,375 $162,500 $162,500

B1 Erosion and Sediment Control

Cover Crops
Twin Lakes/Goose Creek 

Drainage Area
Plant cover crops on 550 acres of cropland to achieve pollutant reduction of: 

TP: 142 lbs/yr, TSS: 34 tons/yr, TN: 8768 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Cover Crops
Shell Rock River Outlet 

Drainage Area
Plant cover crops on 790 acres of cropland to achieve pollutant reduction of: 

TP: 184 lbs/yr, TSS: 29 tons/yr, TN: 12546 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Twin Lakes/Goose Creek 

Drainage Area
Implement 2847 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 202 lbs/yr, TSS: 25 tons/yr, TN: 13810 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Shell Rock River Outlet 

Drainage Area
Implement 409 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 204 lbs/yr, TSS: 23 tons/yr, TN: 13878 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway
Twin Lakes/Goose Creek 

Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 33 lbs/yr, TSS: 4 tons/yr, TN: 757 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Grassed Waterway
Shell Rock River Outlet 

Drainage Area
Implement 2 grassed waterways to achieve pollutant reduction of: 

TP: 32 lbs/yr, TSS: 2 tons/yr, TN: 843 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

WASCOB
Shell Rock River Outlet 

Drainage Area
Implement 2 WASCOBs to achieve pollutant reduction of: 

TP: 10 lbs/yr, TSS: 1 tons/yr, TN: 283 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Twin Lakes/Goose Creek 
Drainage Area

Plant conservation cover perennials on 94 acres and achieve pollutant reduction of: 
TP: 61 lbs/yr, TSS: 5 tons/yr, TN: 4542 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shell Rock River Outlet 
Drainage Area

Plant conservation cover perennials on 131 acres and achieve pollutant reduction of: 
TP: 69 lbs/yr, TSS: 3 tons/yr, TN: 5121 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal B1 $- $- $- $- $- $- $-

A2 Surface Water Quality Continued
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Table 4-5: Shell Rock River Outlet Management Zone

B2 Protect Soil Health

Expand Acres Implementing 
Soil Health Practices

Twin Lakes/Goose Creek 
Drainage Area

Plant Cover Crops to create 550 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Shell Rock River Outlet 
Drainage Area

Plant Cover Crops to create 790 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Subtotal B2 $- $- $- $- $- $- $-

C1 Protect Sites of High Ecological Value

Enhance Critical  
Habitat Areas

Highly Critical Habitat Areas Enhance 427 acres of highly critical habitat area. $- $- $4,300 $8,600 $8,600 A $21,500 $21,500
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Target working lands 
adjacent to highly critical 

habitat areas.
Expand protected land area adjacent to critical habitat areas. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Subtotal C1 $- $- $4,300 $8,600 $8,600 $21,500 $21,500

C2 Restore Wetland and Upland Habitat

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shell Rock River Outlet 
Management Area

Establish 225 acres of perennial vegetation. See Timeline under "A2 Surface Water Quality"
SRRWD/
SWCD

Wetland Restoration
Shell Rock River Outlet 

Management Area
Establish 101 acres of upland area to restored wetlands. See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Restore Upland  
Habitat Areas

Shell Rock River  
near Glenville

Restore 21 acres of habitat along stream-bank. $- $132,610 $- $- $- A $132,610 $132,610 SRRWD

Restore Upland Habitat
Headwaters of Shell Rock 

River Downstream of 
Albert Lea Lake

Restore 25 acres of upland habitat along Shell Rock River. $775,625 $- $- $- $- A $775,625 $775,625
SRRWD/
SWCD

Subtotal C2 $775,625 $132,610 $- $- $- $908,235 $-
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B2 Protect Soil Health

Expand Acres Implementing 
Soil Health Practices

Twin Lakes/Goose Creek 
Drainage Area

Plant Cover Crops to create 550 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Shell Rock River Outlet 
Drainage Area

Plant Cover Crops to create 790 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Subtotal B2 $- $- $- $- $- $- $-

C1 Protect Sites of High Ecological Value

Enhance Critical  
Habitat Areas

Highly Critical Habitat Areas Enhance 427 acres of highly critical habitat area. $- $- $4,300 $8,600 $8,600 A $21,500 $21,500
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Target working lands 
adjacent to highly critical 

habitat areas.
Expand protected land area adjacent to critical habitat areas. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Subtotal C1 $- $- $4,300 $8,600 $8,600 $21,500 $21,500

C2 Restore Wetland and Upland Habitat

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Shell Rock River Outlet 
Management Area

Establish 225 acres of perennial vegetation. See Timeline under "A2 Surface Water Quality"
SRRWD/
SWCD

Wetland Restoration
Shell Rock River Outlet 

Management Area
Establish 101 acres of upland area to restored wetlands. See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Restore Upland  
Habitat Areas

Shell Rock River  
near Glenville

Restore 21 acres of habitat along stream-bank. $- $132,610 $- $- $- A $132,610 $132,610 SRRWD

Restore Upland Habitat
Headwaters of Shell Rock 

River Downstream of 
Albert Lea Lake

Restore 25 acres of upland habitat along Shell Rock River. $775,625 $- $- $- $- A $775,625 $775,625
SRRWD/
SWCD

Subtotal C2 $775,625 $132,610 $- $- $- $908,235 $-
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Table 4-5: Shell Rock River Outlet Management Zone

D1 Improve Degraded Aquatic Habitat

In-Lake  
Habitat Improvements

Upper/Lower Twin Lakes
Create in-lake and shoreline habitat structures for improved fisheries habitat in Upper 

and Lower Twin Lakes Lake.
$- $- $- $- $- B $- $- SRRWD MNDNR

Lake Level Drawdown Upper/Lower Twin Lakes Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- B $- $-
SRRWD/
SWCD

MNDNR

Subtotal D1 $- $- $- $- $- $- $-

D2 Invasive Species

Manage Carp Populations Lakes with Carp Populations Manage Carp so they do not exceed 100 kg/hectare. See Timeline under "D1 Improve Degraded Aquatic Habitat" SRRWD MNDNR

Subtotal D2 $- $- $- $- $- $- $-

E1 Groundwater Protection

Cover Crops
Priority Locations to protect 

highly vulnerable aquifers.
Plant cover crops on 272 acres. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Priority Locations to protect 
highly vulnerable aquifers.

Plant perennial vegetation on 46 acres. See Timeline under "A2 Surface Water Quality"
SRRWD/
SWCD

Subtotal E1 $- $- $- $- $- $- $-

Shell Rock River Outlet Management Area Total $775,625 $228,760 $235,700 $370,125 $409,225 $2,019,435 $1,111,200
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D1 Improve Degraded Aquatic Habitat

In-Lake  
Habitat Improvements

Upper/Lower Twin Lakes
Create in-lake and shoreline habitat structures for improved fisheries habitat in Upper 

and Lower Twin Lakes Lake.
$- $- $- $- $- B $- $- SRRWD MNDNR

Lake Level Drawdown Upper/Lower Twin Lakes Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- B $- $-
SRRWD/
SWCD

MNDNR

Subtotal D1 $- $- $- $- $- $- $-

D2 Invasive Species

Manage Carp Populations Lakes with Carp Populations Manage Carp so they do not exceed 100 kg/hectare. See Timeline under "D1 Improve Degraded Aquatic Habitat" SRRWD MNDNR

Subtotal D2 $- $- $- $- $- $- $-

E1 Groundwater Protection

Cover Crops
Priority Locations to protect 

highly vulnerable aquifers.
Plant cover crops on 272 acres. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Priority Locations to protect 
highly vulnerable aquifers.

Plant perennial vegetation on 46 acres. See Timeline under "A2 Surface Water Quality"
SRRWD/
SWCD

Subtotal E1 $- $- $- $- $- $- $-

Shell Rock River Outlet Management Area Total $775,625 $228,760 $235,700 $370,125 $409,225 $2,019,435 $1,111,200
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4.7 WINNEBAGO RIVER

The Winnebago River management zone is the third largest management zone (71 
square-miles) of the four in the SRWRW area. This management area makes up the 
entirety of the Winnebago River watershed. The management area landscape is 
dominated by cultivated crops (85%), followed by wetlands (4%), developed (4%), and 
open water (3%). City population centers located in the Winnebago River management 
zone include Emmons (2015 population: 413) and Conger (2015 population: 176). Water 
features of importance in this management zone include Bear Lake and Lime Creek. Bear 
Lake is a shallow lake with a maximum depth of 6 feet and provides habitat for waterfowl. 
Lime Creek flows from the outlet of Bear Lake to the Iowa border at the outlet of 
watershed. This management zone is divided into two drainage areas, the Bear Lake (39 
square-miles) and Winnebago River watershed outlet (32 square-miles) drainage areas. 
The landcover is similar in both drainage areas with Bear Lake mostly being cultivated 
crops (84%) followed by wetlands (5%), open water (4%), and developed (4%), and 
Winnebago River Watershed outlet mostly cultivated crops (86%) followed by developed 
(4%), and wetlands (3%). Population totals based on 2010 census data for each drainage 
area are: Bear Lake (537) and Winnebago River Watershed outlet (601) making it the 
least populated management zone. 

FAST FACTS

DOMINANT  
L AND COVER

Area
71 mi2 

(Rank 3 of 4)

Population  
(2010 Census) 

1,138 
(Rank 4 of 4)

CULTIVATED CROPS

WETL ANDS

DEVELOPED L AND

OPEN WATER

WINNEBAGO RIVER

Drainage Areas/Major Tributaries

Bear Lake

39 mi2

North

Winnebago River 
Watershed outlet

South

86% Cultivated Crops 
4% Developed Land 

3% Wetlands

84% Cultivated Crops 
5% Wetlands 

4% Open Water 
4% Developed Land

32 mi2

KEY FE ATURES

Bear Lake - Waterfowl Headwaters of the Winnebago River

85%

4%

4%

3%
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Figure 4-6: Winnebago River Management Zone
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Table 4.6: Winnebago River Management Zone

A1 Surface Water Quantity

Cover Crops Bear Lake Drainage Area Plant cover crops on 454 acres of cropland and create 10.1 acre-feet of water storage.
 0 acres 

costing $0 

 45 acres 
costing 
$2,270 

 91 acres 
costing 
$4,540 

 159 acres 
costing 
$7,945 

 159 acres 
costing 
$7,945 

A $22,700 $22,700
SRRWD/
SWCD

Cover Crops
Winnebago River Outlet 

Drainage Area
Plant cover crops on 504 acres of cropland and create 11.2 acre-feet of water storage.

 0 acres 
costing $0

 50 acres 
costing 
$2,520 

 101 acres 
costing 
$5,040 

 176 acres 
costing 
$8,820 

 176 acres 
costing 
$8,820 

A $25,200 $25,200
SRRWD/
SWCD

Wetland Restoration Bear Lake Drainage Area
Implement 32 acres of restored wetland basins to create 166.5 acre-feet of  

water storage.
 0 acres 

costing $0

 3 acres 
costing 
$39,100 

 6 acres 
costing 
$78,200 

 11 acres 
costing 
$78,200 

 11 acres 
costing 
$78,200 

A $273,700 $273,700
SRRWD/
SWCD

Wetland Restoration
Winnebago River Outlet 

Drainage Area
Implement 37 acres of restored wetland basins to create 195.9 acre-feet of  

water storage.
 0 acres 

costing $0

 4 acres 
costing 
$39,100 

 7 acres 
costing 
$39,100 

 13 acres 
costing 

$117,300 

 13 acres 
costing 

$117,300 
A $312,800 $312,800

SRRWD/
SWCD

Subtotal A1 $- $82,990 $126,880 $212,265 $212,265 $634,400 $634,400

A2 Surface Water Quality

Cover Crops Bear Lake Drainage Area
Plant cover crops on 454 acres of cropland to achieve pollutant reduction of: 

TP: 104 lbs/yr, TSS: 30 tons/yr, TN: 6447 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Cover Crops
Winnebago River Outlet 

Drainage Area
Plant cover crops on 504 acres of cropland to achieve pollutant reduction of: 

TP: 135 lbs/yr, TSS: 20 tons/yr, TN: 10881 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration Bear Lake Drainage Area
Implement 32 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 123 lbs/yr, TSS: 16 tons/yr, TN: 8380 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Winnebago River Outlet 

Drainage Area
Implement 37 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 171 lbs/yr, TSS: 14 tons/yr, TN: 13992 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway Bear Lake Drainage Area
Implement 1 grassed waterway to achieve pollutant reduction of: 

TP: 16 lbs/yr, TSS: 1 tons/yr, TN: 375 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0 

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000 

 0 Grassed 
Waterway/s 
costing $0

A $10,000 $10,000
SRRWD/
SWCD

Grassed Waterway
Winnebago River Outlet 

Drainage Area
Implement 1 grassed waterway to achieve pollutant reduction of: 

TP: 22 lbs/yr, TSS: 2 tons/yr, TN: 531 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000

A $10,000 $10,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Bear Lake Drainage Area
Plant conservation cover perennials on 86 acres and achieve pollutant reduction of: 

TP: 51 lbs/yr, TSS: 6 tons/yr, TN: 3491 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 9 acres 
costing 
$4,300 

 17 acres 
costing 
$8,600 

 30 acres 
costing 
$15,050 

 30 acres 
costing 
$15,050 

A $43,000 $43,000
SRRWD/
SWCD
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A1 Surface Water Quantity

Cover Crops Bear Lake Drainage Area Plant cover crops on 454 acres of cropland and create 10.1 acre-feet of water storage.
 0 acres 

costing $0 

 45 acres 
costing 
$2,270 

 91 acres 
costing 
$4,540 

 159 acres 
costing 
$7,945 

 159 acres 
costing 
$7,945 

A $22,700 $22,700
SRRWD/
SWCD

Cover Crops
Winnebago River Outlet 

Drainage Area
Plant cover crops on 504 acres of cropland and create 11.2 acre-feet of water storage.

 0 acres 
costing $0

 50 acres 
costing 
$2,520 

 101 acres 
costing 
$5,040 

 176 acres 
costing 
$8,820 

 176 acres 
costing 
$8,820 

A $25,200 $25,200
SRRWD/
SWCD

Wetland Restoration Bear Lake Drainage Area
Implement 32 acres of restored wetland basins to create 166.5 acre-feet of  

water storage.
 0 acres 

costing $0

 3 acres 
costing 
$39,100 

 6 acres 
costing 
$78,200 

 11 acres 
costing 
$78,200 

 11 acres 
costing 
$78,200 

A $273,700 $273,700
SRRWD/
SWCD

Wetland Restoration
Winnebago River Outlet 

Drainage Area
Implement 37 acres of restored wetland basins to create 195.9 acre-feet of  

water storage.
 0 acres 

costing $0

 4 acres 
costing 
$39,100 

 7 acres 
costing 
$39,100 

 13 acres 
costing 

$117,300 

 13 acres 
costing 

$117,300 
A $312,800 $312,800

SRRWD/
SWCD

Subtotal A1 $- $82,990 $126,880 $212,265 $212,265 $634,400 $634,400

A2 Surface Water Quality

Cover Crops Bear Lake Drainage Area
Plant cover crops on 454 acres of cropland to achieve pollutant reduction of: 

TP: 104 lbs/yr, TSS: 30 tons/yr, TN: 6447 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Cover Crops
Winnebago River Outlet 

Drainage Area
Plant cover crops on 504 acres of cropland to achieve pollutant reduction of: 

TP: 135 lbs/yr, TSS: 20 tons/yr, TN: 10881 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration Bear Lake Drainage Area
Implement 32 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 123 lbs/yr, TSS: 16 tons/yr, TN: 8380 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Winnebago River Outlet 

Drainage Area
Implement 37 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 171 lbs/yr, TSS: 14 tons/yr, TN: 13992 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway Bear Lake Drainage Area
Implement 1 grassed waterway to achieve pollutant reduction of: 

TP: 16 lbs/yr, TSS: 1 tons/yr, TN: 375 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0 

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000 

 0 Grassed 
Waterway/s 
costing $0

A $10,000 $10,000
SRRWD/
SWCD

Grassed Waterway
Winnebago River Outlet 

Drainage Area
Implement 1 grassed waterway to achieve pollutant reduction of: 

TP: 22 lbs/yr, TSS: 2 tons/yr, TN: 531 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 0 Grassed 
Waterway/s 
costing $0

 1 Grassed 
Waterway/s 

costing 
$10,000

A $10,000 $10,000
SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Bear Lake Drainage Area
Plant conservation cover perennials on 86 acres and achieve pollutant reduction of: 

TP: 51 lbs/yr, TSS: 6 tons/yr, TN: 3491 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 9 acres 
costing 
$4,300 

 17 acres 
costing 
$8,600 

 30 acres 
costing 
$15,050 

 30 acres 
costing 
$15,050 

A $43,000 $43,000
SRRWD/
SWCD
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Table 4-6: Winnebago River Management Zone

A2 Surface Water Quality Continued

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Winnebago River Outlet 
Drainage Area

Plant conservation cover perennials on 97 acres and achieve pollutant reduction of: 
TP: 58 lbs/yr, TSS: 2 tons/yr, TN: 5362 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 10 acres 
costing 
$4,850 

 19 acres 
costing 
$9,700 

 34 acres 
costing 
$16,975 

 34 acres 
costing 
$16,975 

A $48,500 $48,500
SRRWD/
SWCD

Subtotal A2 $- $9,150 $18,300 $42,025 $42,025 $111,500 $111,500

B1 Erosion and Sediment Control

Cover Crops Bear Lake Drainage Area
Plant cover crops on 454 acres of cropland to achieve pollutant reduction of: 

TP: 104 lbs/yr, TSS: 30 tons/yr, TN: 6447 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Cover Crops
Winnebago River Outlet 

Drainage Area
Plant cover crops on 504 acres of cropland to achieve pollutant reduction of: 

TP: 135 lbs/yr, TSS: 20 tons/yr, TN: 10881 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration Bear Lake Drainage Area
Implement 1941 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 123 lbs/yr, TSS: 16 tons/yr, TN: 8380 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Winnebago River Outlet 

Drainage Area
Implement 262 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 171 lbs/yr, TSS: 14 tons/yr, TN: 13992 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway Bear Lake Drainage Area
Implement 1 grassed waterway to achieve pollutant reduction of: 

TP: 16 lbs/yr, TSS: 1 tons/yr, TN: 375 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Grassed Waterway
Winnebago River Outlet 

Drainage Area
Implement 1 grassed waterway to achieve pollutant reduction of: 

TP: 22 lbs/yr, TSS: 2 tons/yr, TN: 531 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Bear Lake Drainage Area
Plant conservation cover perennials on 86 acres and achieve pollutant reduction of: 

TP: 51 lbs/yr, TSS: 6 tons/yr, TN: 3491 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Winnebago River Outlet 
Drainage Area

Plant conservation cover perennials on 97 acres and achieve pollutant reduction of: 
TP: 58 lbs/yr, TSS: 2 tons/yr, TN: 5362 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal B1 $- $- $- $- $- $- $-

B2 Protect Soil Health

Expand Acres Implementing 
Soil Health Practices

Bear Lake Drainage Area Plant Cover Crops to create 454 acres of newly implemented soil health practices. See Timeline under "A1 Surface Water Quantity"
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Winnebago River Outlet 
Drainage Area

Plant Cover Crops to create 504 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Subtotal B2 $- $- $- $- $- $- $-
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A2 Surface Water Quality Continued

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Winnebago River Outlet 
Drainage Area

Plant conservation cover perennials on 97 acres and achieve pollutant reduction of: 
TP: 58 lbs/yr, TSS: 2 tons/yr, TN: 5362 lbs/yr.

 0 Grassed 
Waterway/s 
costing $0

 10 acres 
costing 
$4,850 

 19 acres 
costing 
$9,700 

 34 acres 
costing 
$16,975 

 34 acres 
costing 
$16,975 

A $48,500 $48,500
SRRWD/
SWCD

Subtotal A2 $- $9,150 $18,300 $42,025 $42,025 $111,500 $111,500

B1 Erosion and Sediment Control

Cover Crops Bear Lake Drainage Area
Plant cover crops on 454 acres of cropland to achieve pollutant reduction of: 

TP: 104 lbs/yr, TSS: 30 tons/yr, TN: 6447 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Cover Crops
Winnebago River Outlet 

Drainage Area
Plant cover crops on 504 acres of cropland to achieve pollutant reduction of: 

TP: 135 lbs/yr, TSS: 20 tons/yr, TN: 10881 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration Bear Lake Drainage Area
Implement 1941 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 123 lbs/yr, TSS: 16 tons/yr, TN: 8380 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Wetland Restoration
Winnebago River Outlet 

Drainage Area
Implement 262 acres of restored wetland basins to achieve pollutant reduction of: 

TP: 171 lbs/yr, TSS: 14 tons/yr, TN: 13992 lbs/yr.
See Timeline under “A1 Surface Water Quantity”

SRRWD/
SWCD

Grassed Waterway Bear Lake Drainage Area
Implement 1 grassed waterway to achieve pollutant reduction of: 

TP: 16 lbs/yr, TSS: 1 tons/yr, TN: 375 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Grassed Waterway
Winnebago River Outlet 

Drainage Area
Implement 1 grassed waterway to achieve pollutant reduction of: 

TP: 22 lbs/yr, TSS: 2 tons/yr, TN: 531 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Bear Lake Drainage Area
Plant conservation cover perennials on 86 acres and achieve pollutant reduction of: 

TP: 51 lbs/yr, TSS: 6 tons/yr, TN: 3491 lbs/yr.
See Timeline under “A2 Surface Water Quality”

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Winnebago River Outlet 
Drainage Area

Plant conservation cover perennials on 97 acres and achieve pollutant reduction of: 
TP: 58 lbs/yr, TSS: 2 tons/yr, TN: 5362 lbs/yr.

See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal B1 $- $- $- $- $- $- $-

B2 Protect Soil Health

Expand Acres Implementing 
Soil Health Practices

Bear Lake Drainage Area Plant Cover Crops to create 454 acres of newly implemented soil health practices. See Timeline under "A1 Surface Water Quantity"
SRRWD/
SWCD

Expand Acres Implementing 
Soil Health Practices

Winnebago River Outlet 
Drainage Area

Plant Cover Crops to create 504 acres of newly implemented soil health practices. See Timeline under “A1 Surface Water Quantity”
SRRWD/
SWCD

Subtotal B2 $- $- $- $- $- $- $-
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Table 4-6: Winnebago River Management Zone

C1 Protect Sites of High Ecological Value

Enhance Critical  
Habitat Areas

Highly Critical Habitat Areas Enhance 103 acres of highly critical habitat area. $1,000 $1,000 $1,000 $1,000 $1,000 A $5,000 $5,000 SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Target working lands 
adjacent to highly critical 

habitat areas.
Expand protected land area adjacent to critical habitat areas. See Timeline under "A2 Surface Water Quality" SWCD

Subtotal C1 $1,000 $1,000 $1,000 $1,000 $1,000 $5,000 $5,000

C2 Restore Wetland and Upland Habitat

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Winnebago River Outlet 
Management Area

Establish 182 acres of perennial vegetation. See Timeline under "A2 Surface Water Quality"
SRRWD/
SWCD

Wetland Restoration
Winnebago River Outlet 

Management Area
Establish 69 acres of upland area to restored wetlands. See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Subtotal C2 $- $- $- $- $- $- $-

D1 Improve Degraded Aquatic Habitat

Lake Level Drawdown State Line Lake Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- B $- $-
SRRWD/
SWCD

MNDNR

Lake Level Drawdown Bear Lake Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- B $- $-
SRRWD/
SWCD

MNDNR

Subtotal D1 $- $- $- $- $- $- $-

D2 Invasive Species

Manage Carp Populations Lakes with Carp Populations Manage Carp so they do not exceed 100 lbs/hectare. See Timeline under "D1 Improve Degraded Aquatic Habitat" MNDNR

Subtotal D2 $- $- $- $- $- $- $-

E1 Groundwater Protection

Cover Crops
Priority Locations to protect 

highly vulnerable aquifers.
Plant cover crops on 298 acres. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Priority Locations to protect 
highly vulnerable aquifers.

Plant perennial vegetation on 57 acres. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal E1 $- $- $- $- $- $- $-

Winnebago River Outlet Management Area Total $1,000 $93,140 $146,180 $255,290 $255,290 $750,900 $750,900
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C1 Protect Sites of High Ecological Value

Enhance Critical  
Habitat Areas

Highly Critical Habitat Areas Enhance 103 acres of highly critical habitat area. $1,000 $1,000 $1,000 $1,000 $1,000 A $5,000 $5,000 SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Target working lands 
adjacent to highly critical 

habitat areas.
Expand protected land area adjacent to critical habitat areas. See Timeline under "A2 Surface Water Quality" SWCD

Subtotal C1 $1,000 $1,000 $1,000 $1,000 $1,000 $5,000 $5,000

C2 Restore Wetland and Upland Habitat

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Winnebago River Outlet 
Management Area

Establish 182 acres of perennial vegetation. See Timeline under "A2 Surface Water Quality"
SRRWD/
SWCD

Wetland Restoration
Winnebago River Outlet 

Management Area
Establish 69 acres of upland area to restored wetlands. See Timeline under "A1 Surface Water Quantity"

SRRWD/
SWCD

Subtotal C2 $- $- $- $- $- $- $-

D1 Improve Degraded Aquatic Habitat

Lake Level Drawdown State Line Lake Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- B $- $-
SRRWD/
SWCD

MNDNR

Lake Level Drawdown Bear Lake Conduct a lake level drawdown if deemed necessary later in Plan 10-year period. $- $- $- $- $- B $- $-
SRRWD/
SWCD

MNDNR

Subtotal D1 $- $- $- $- $- $- $-

D2 Invasive Species

Manage Carp Populations Lakes with Carp Populations Manage Carp so they do not exceed 100 lbs/hectare. See Timeline under "D1 Improve Degraded Aquatic Habitat" MNDNR

Subtotal D2 $- $- $- $- $- $- $-

E1 Groundwater Protection

Cover Crops
Priority Locations to protect 

highly vulnerable aquifers.
Plant cover crops on 298 acres. See Timeline under "A2 Surface Water Quality"

SRRWD/
SWCD

Conservation  
Cover Perennials  

(convert working lands to 
perennial vegetation)

Priority Locations to protect 
highly vulnerable aquifers.

Plant perennial vegetation on 57 acres. See Timeline under “A2 Surface Water Quality”
SRRWD/
SWCD

Subtotal E1 $- $- $- $- $- $- $-

Winnebago River Outlet Management Area Total $1,000 $93,140 $146,180 $255,290 $255,290 $750,900 $750,900
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Table 4.7: Watershed-Wide Management Zone

A1 Surface Water Quantity

Introduce New Water Storage Practices. 
Fountain Lake  
Drainage Area

Implement 3 water storage practices including but not limited to 
two-stage ditches and drainage management.

$- $- $- $- $- C $- $50,000
SRRWD/
SWCD

Alternative Drainage Management Watershed-Wide
Planning partners will collaborate with the drainage authority to 

advocate for alternative approaches to drainage management such as 
3:1 ditch side slopes and controlled tile drainage. 

$- $- $- $- $- C $- $-
County/
SRRWD/
SWCD

Subtotal A1 $0 $0 $0 $0 $0 $- $50,000

A2 Surface Water Quality

Replace/Upgrade Failing or  
Non-Compliant Septic Systems

Watershed-Wide Replace or upgrade 40 failing or non-compliant septic systems. $-

 Replace/
Upgrade 
10 Septic 
systems 
costing 

$50,000

 Replace/
Upgrade 
10 Septic 
systems 
costing 

$50,000

 Replace/
Upgrade 
10 Septic 
systems 
costing 

$50,000

 Replace/
Upgrade 
10 Septic 
systems 
costing 

$50,000

A $200,000 $200,000 County

Improve Priority Feedlots Watershed-Wide Improve feedlots as needed. $- $- $- $- $- N/A $- $- County

Manage Expanding Feedlots to Ensure Compliance Watershed-Wide Manage growing feedlots. $- $- $- $- $- N/A $- $- County

Water Quality Monitoring Watershed-Wide
Conduct Water Quality Monitoring across watershed to track 

existing conditions and validate model results.
$80,000 $80,000 $80,000 $80,000 $80,000 A $400,000 $400,000 SRRWD MPCA

Subtitle A2 $80,000 $130,000 $130,000 $130,000 $130,000 $600,000 $600,000

B1 Erosion and Sediment Control

Outreach and Education Watershed-Wide
Conduct outreach and education in smaller urban areas to promote 

awareness of stormwater management actions.
$1,000 $1,000 $1,000 $1,000 $1,000 A $5,000 $5,000

City of 
Albert Lea/

SRRWD

Street Sweeping Watershed-Wide
Conduct street sweeping in smaller urban areas that don’t own 

street sweeper units
$20,000 $20,000 $20,000 $20,000 $20,000 A $100,000 $100,000 SRRWD

Inventory Failing Streambanks Watershed-Wide
Conduct inventory of failed streambanks and County Ditch Systems 

across the watershed to identify locations for future stream-bank 
restoration work.

$- $10,000 $- $- $- A $10,000 $10,000
SRRWD/
SWCD

MDNR

Restore/Stabilize Eroding and  
Failing Streambanks

Locations Identified in Failing 
Streambank Inventory

Restore failing streambanks identified in the inventory assessment 
using approaches such as natural channel design.

$- $- $- $- $- B $- $-
SRRWD/
SWCD

MDNR

Outreach and Education Watershed-Wide
Conduct outreach and education to inform property owners along 

ditch systems of benefits of 3:1 slopes for long term sustainability and 
cost reductions.

$- $- $- $- $- N/A $- $- SRRWD

Subtotal B1 $31,000 $21,000 $21,000 $21,000 $21,000 $115,000 $115,000

4 .8 WATERSHED-WIDE
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Implementation actions that are not targeted to a specific management zone were separated into a watershed-wide implementation table.
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A1 Surface Water Quantity

Introduce New Water Storage Practices. 
Fountain Lake  
Drainage Area

Implement 3 water storage practices including but not limited to 
two-stage ditches and drainage management.

$- $- $- $- $- C $- $50,000
SRRWD/
SWCD

Alternative Drainage Management Watershed-Wide
Planning partners will collaborate with the drainage authority to 

advocate for alternative approaches to drainage management such as 
3:1 ditch side slopes and controlled tile drainage. 

$- $- $- $- $- C $- $-
County/
SRRWD/
SWCD

Subtotal A1 $0 $0 $0 $0 $0 $- $50,000

A2 Surface Water Quality

Replace/Upgrade Failing or  
Non-Compliant Septic Systems

Watershed-Wide Replace or upgrade 40 failing or non-compliant septic systems. $-

 Replace/
Upgrade 
10 Septic 
systems 
costing 

$50,000

 Replace/
Upgrade 
10 Septic 
systems 
costing 

$50,000

 Replace/
Upgrade 
10 Septic 
systems 
costing 

$50,000

 Replace/
Upgrade 
10 Septic 
systems 
costing 

$50,000

A $200,000 $200,000 County

Improve Priority Feedlots Watershed-Wide Improve feedlots as needed. $- $- $- $- $- N/A $- $- County

Manage Expanding Feedlots to Ensure Compliance Watershed-Wide Manage growing feedlots. $- $- $- $- $- N/A $- $- County

Water Quality Monitoring Watershed-Wide
Conduct Water Quality Monitoring across watershed to track 

existing conditions and validate model results.
$80,000 $80,000 $80,000 $80,000 $80,000 A $400,000 $400,000 SRRWD MPCA

Subtitle A2 $80,000 $130,000 $130,000 $130,000 $130,000 $600,000 $600,000

B1 Erosion and Sediment Control

Outreach and Education Watershed-Wide
Conduct outreach and education in smaller urban areas to promote 

awareness of stormwater management actions.
$1,000 $1,000 $1,000 $1,000 $1,000 A $5,000 $5,000

City of 
Albert Lea/

SRRWD

Street Sweeping Watershed-Wide
Conduct street sweeping in smaller urban areas that don’t own 

street sweeper units
$20,000 $20,000 $20,000 $20,000 $20,000 A $100,000 $100,000 SRRWD

Inventory Failing Streambanks Watershed-Wide
Conduct inventory of failed streambanks and County Ditch Systems 

across the watershed to identify locations for future stream-bank 
restoration work.

$- $10,000 $- $- $- A $10,000 $10,000
SRRWD/
SWCD

MDNR

Restore/Stabilize Eroding and  
Failing Streambanks

Locations Identified in Failing 
Streambank Inventory

Restore failing streambanks identified in the inventory assessment 
using approaches such as natural channel design.

$- $- $- $- $- B $- $-
SRRWD/
SWCD

MDNR

Outreach and Education Watershed-Wide
Conduct outreach and education to inform property owners along 

ditch systems of benefits of 3:1 slopes for long term sustainability and 
cost reductions.

$- $- $- $- $- N/A $- $- SRRWD

Subtotal B1 $31,000 $21,000 $21,000 $21,000 $21,000 $115,000 $115,000
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Table 4.7: Watershed-Wide Management Zone

C3 Groundwater Quantity and Quality

Seal Wells Watershed-Wide Seal a minimum of 5 unused or abandoned wells per year. $- $15,000 $15,000 $15,000 $15,000 A $60,000 $60,000 County

Track Nitrate Testing Results Watershed-Wide
Track results of private well nitrate tests that exceed 3 mg/L. in 

database or spreadsheet that will be shared with planning partners 
and partnering state agencies to identify problem areas if present.

$- $- $- $- $- N/A $- $- County

Outreach and Education Watershed-Wide Inform public regularly that county provides funding to seal private wells. $1,000 $1,000 $1,000 $1,000 $1,000 A $5,000 $5,000 County MDH

Outreach and Education Watershed-Wide Increase public’s awareness on Arsenic and it’s risks in groundwater $200 $200 $200 $200 $200 A $1,000 $1,000 County MDH

Replace/Upgrade Failing or Non-Compliant  
Septic Systems

Watershed-Wide Replace/Upgrade 40 Failing or Non-Compliant Septic Systems See Timeline under “A2 Surface Water Quality” County

Improve Priority Feedlots Watershed-Wide Improve Feedlots as needed See Timeline under “A2 Surface Water Quality” County

Manage Expanding Feedlots to  
Ensure Compliance

Watershed-Wide Manage growing feedlots See Timeline under “A2 Surface Water Quality” County

Subtotal C3 $1,200 $16,200 $16,200 $16,200 $16,200 $66,000 $66,000

D1 Improve Degraded Aquatic Habitat

Track MIBI/FIBI Scores Watershed-Wide Track changes in MIBI/FIBI scores when updated by MPCA. $- $- $- $- $- N/A $- $- SRRWD MPCA

Inventory  
Failing Streambanks

Watershed-Wide
Conduct inventory of failed streambanks across the watershed to 

identify locations for future streambank restoration work.
See Timeline under "B1 Erosion and Sediment Control" SRRWD MNDNR

Outreach and Education Watershed-Wide
Increase public’s awareness on recreational activities that negatively 

impact shoreline habitat and vegetation.
$100 $100 $100 $100 $100 A $500 $500 SRRWD

Subtotal D1 $100 $100 $100 $100 $100 $500 $500

D2 Invasive Species

Outreach and Education Watershed-Wide
Increase public’s awareness on impacts of aquatic invasive species 

through topics shared monthly via watershed districts Facebook page 
and information in watershed district’s email chain 3 times per year.

$- $- $- $- $- N/A $- $- SRRWD

Subtotal D2 $- $- $- $- $- $- $-

E1 Groundwater Protection

Support MDH in Establishing a Wellhead 
Protection Plan

Watershed-Wide
Establish a minimum of two additional wellhead protection plans by 

providing MDH with necessary support.
$- $- $-

 Supporting 
MDH’s 
efforts

 Supporting 
MDH’s 
efforts

N/A $- $-
SRRWD/
County/
MDH

MDH

Develop County Geologic Atlas Watershed-Wide Provide support to help establish a Freeborn County Geologic Atlas $- $- $- $- $- N/A $- $- County

Subtotal E1 $- $- $- $- $- N/A $- $-

Watershed-Wide Area Total $102,300 $177,300 $167,300 $167,300 $167,300 $781,500 $831,500
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C3 Groundwater Quantity and Quality

Seal Wells Watershed-Wide Seal a minimum of 5 unused or abandoned wells per year. $- $15,000 $15,000 $15,000 $15,000 A $60,000 $60,000 County

Track Nitrate Testing Results Watershed-Wide
Track results of private well nitrate tests that exceed 3 mg/L. in 

database or spreadsheet that will be shared with planning partners 
and partnering state agencies to identify problem areas if present.

$- $- $- $- $- N/A $- $- County

Outreach and Education Watershed-Wide Inform public regularly that county provides funding to seal private wells. $1,000 $1,000 $1,000 $1,000 $1,000 A $5,000 $5,000 County MDH

Outreach and Education Watershed-Wide Increase public’s awareness on Arsenic and it’s risks in groundwater $200 $200 $200 $200 $200 A $1,000 $1,000 County MDH

Replace/Upgrade Failing or Non-Compliant  
Septic Systems

Watershed-Wide Replace/Upgrade 40 Failing or Non-Compliant Septic Systems See Timeline under “A2 Surface Water Quality” County

Improve Priority Feedlots Watershed-Wide Improve Feedlots as needed See Timeline under “A2 Surface Water Quality” County

Manage Expanding Feedlots to  
Ensure Compliance

Watershed-Wide Manage growing feedlots See Timeline under “A2 Surface Water Quality” County

Subtotal C3 $1,200 $16,200 $16,200 $16,200 $16,200 $66,000 $66,000

D1 Improve Degraded Aquatic Habitat

Track MIBI/FIBI Scores Watershed-Wide Track changes in MIBI/FIBI scores when updated by MPCA. $- $- $- $- $- N/A $- $- SRRWD MPCA

Inventory  
Failing Streambanks

Watershed-Wide
Conduct inventory of failed streambanks across the watershed to 

identify locations for future streambank restoration work.
See Timeline under "B1 Erosion and Sediment Control" SRRWD MNDNR

Outreach and Education Watershed-Wide
Increase public’s awareness on recreational activities that negatively 

impact shoreline habitat and vegetation.
$100 $100 $100 $100 $100 A $500 $500 SRRWD

Subtotal D1 $100 $100 $100 $100 $100 $500 $500

D2 Invasive Species

Outreach and Education Watershed-Wide
Increase public’s awareness on impacts of aquatic invasive species 

through topics shared monthly via watershed districts Facebook page 
and information in watershed district’s email chain 3 times per year.

$- $- $- $- $- N/A $- $- SRRWD

Subtotal D2 $- $- $- $- $- $- $-

E1 Groundwater Protection

Support MDH in Establishing a Wellhead 
Protection Plan

Watershed-Wide
Establish a minimum of two additional wellhead protection plans by 

providing MDH with necessary support.
$- $- $-

 Supporting 
MDH’s 
efforts

 Supporting 
MDH’s 
efforts

N/A $- $-
SRRWD/
County/
MDH

MDH

Develop County Geologic Atlas Watershed-Wide Provide support to help establish a Freeborn County Geologic Atlas $- $- $- $- $- N/A $- $- County

Subtotal E1 $- $- $- $- $- N/A $- $-

Watershed-Wide Area Total $102,300 $177,300 $167,300 $167,300 $167,300 $781,500 $831,500
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REMAIN CERTIF IED 
FOR 10 YE ARS!

5.0 PLAN IMPLEMENTATION PROCESS
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Plan implementation programs support the implementation actions and are 
necessary to ensure that the Plan goals are accomplished. 

5 .1 INCENTIVE PROGR AMS

Incentive programs are formal programs used to promote specific actions or behaviors. 
Various mechanisms can be used for conducting incentive programs including 
financial assistance or providing benefits for enrolling in programs. The Partnership 
organizations will strive to coordinate incentive programs to provide consistency across 
the watershed while following the targeting approach identified in Chapter 4 to guide 
project selection and dispersal of funds. 

Cost Share Programs
In a cost-share program, the costs of systems or practices that are designed to protect 
and improve surface and groundwater quality, habitat, and soil and water resources 
are shared between the landowner and a sponsoring entity such as the local, state, or 
federal government. The BMPs and conservation practices (CPs) typically eligible are 
those that avoid, control, and trap nutrients, sediment, and E. coli from entering surface 
water and groundwater. Structural practices that may be eligible include sediment-
control structures or streambank stabilization projects. Nonstructural practices that 
may be eligible include soil health practices such as cover crops, no till and strip till 
farming, and adding perennials to a crop rotation, etc., and manure management 
planning services, along with the implementation of those plans. Eligibility may vary 
depending on local priorities and needs.

Minnesota Agriculture Water Quality Certification Program
The Minnesota Agricultural Water Quality Certification Program (MAWQCP) provides 
an opportunity for producers to voluntarily enroll in this program. By enrolling, 
producers agree to implement and maintain approved farm management practices 
and obtain certification that their operation protects surface waters from the impacts 
of agricultural practices. Technical and financial assistance is prioritized for those who 
enroll but are not yet certified. After participants have been certified, they obtain 
regulatory certainty for a period of 10 years.

Fee Discounts
Local governments or nonprofit entities may offer reduction in fees for implementing 
projects and practices that align with program goals; for instance, public-drainage 
authorities could offer discounted permit application, review, and inspection fees if the 
landowner voluntarily implements a rate reduction project, or stormwater fees could  
be reduced if a landowner voluntarily converts cropped acres to a permanent 
vegetative cover.

Low Interest Loans
Low interest loans may be available through various state agencies to landowners for 
agricultural best management practices, septic system replacement, or other projects 
that meet funding eligibility criteria.
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5 .2 CAPITAL IMPROVEMENT PROJECTS

Definition
For the purposes of this Plan, capital improvement projects are those projects that are 
larger scaled, more expensive, and have a longer effective life than the projects typically 
funded through incentive and cost-share programs. The types of projects eligible to be 
considered as a capital improvement typically provide significant regional benefits and 
may require feasibility studies before design and construction. These projects require 
operations and maintenance (O&M) plans for the life of the project including inspection 
plans to ensure the project’s effectiveness. An easement or land acquisition are both 
potential components of capital improvement projects. These projects are often 
completed in cooperation with multiple entities and are good candidates for state or 
federal grant funding. 

Current Projects
Large scale projects already underway in the planning area are addressing concerns 
for a variety of high priority resources. These projects are highlighted by Fountain 
Lake dredging, wetland habitat restoration enhancement, and permanent protection 
projects. The Fountain Lake dredging project is a multi-year effort lead by the SRRWD 
to remove phosphorus laden sediment that contributes to internal loading from 
Edgewater Bay, Dane’s Bay, and Main Bay. The project is currently in phase two which 
will be completed in the fall of 2021 and will result in over one million cubic yards of 
material being removed from Fountain Lake. Funding for the first two phases has come 
from a combination of state funds ($7.5 million) and local option sales tax ($9.5 million). 
The SRRWD is also leading efforts to restore, enhance, and protect significant areas 
of native habitat across the planning area. SRRWD was awarded grant money through 
the Lessard-Sams Outdoor Heritage Council to fund this work on habitat across the 
planning area. The SRRWD has completed projects impacting roughly 1,500 acres 
using over $4.5 million in grant money with plans to improve an additional 1,500 acres 
using an additional $7 million in grant money. The largest individual project planned will 
restore 232 acres of fish habitat in Fountain Lake using over $1 million in grant funding. 
These projects continue a long history of the SRRWD securing significant funding to 
support it’s management of natural resources. 

Future Projects 
Opportunities to implement large scale projects in the future will largely depend on the 
ability to secure necessary funding. The Partnership has identified the priority projects 
which are included in the implementation tables. These projects are phase three of 
the Fountain Lake dredging project, conducting dredging on Albert Lea Lake, and a 
series of urban Best Management Practices (BMPs) in the City of Albert Lea. Funding 
options to complete these projects will be explored by the planning team during the 
development of each biennium’s workplan. Keeping water on the land to reduce flooding 
and streambank erosion will require wetland restoration and other projects suitable for 
integrating with large-scale, multi-purpose drainage management projects across the 
entire planning region. The Partnership will regularly engage with drainage inspectors and 
drainage authorities to ensure that drainage projects are consistent with the goals of the 
Plan. Where possible, the Partnership will assist drainage authorities in integrating water 
storage, water quality, and habitat improvements into drainage projects. 

1M+ CUBIC YARDS 
OF MATERIAL REMOVED

FALL 2021 
PROJECTED COMPLETION 

DATE OF PHASE 2

1,500 ACRES 
IMPACTED BY  

COMPLETED PROJECTS

$4.5M + 
IN GR ANT MONEY FOR 
COMPLETED PROJECTS

1,500 ACRES 
TO BE IMPACTED BY FUTURE 

PROJECTS

$7M 
ADDITIONAL GR ANT 

MONEY FOR  
FUTURE PROJECTS

Fountain Lake dredging 
project
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5.3 OPER ATION AND MAINTENANCE PL ANS

After BMP and capital improvement construction is completed, regular inspections and 
maintenance are important to keep the project functioning at its design capacity and life 
expectancy. The parties responsible for operations and maintenance (O&M) inspection 
procedures and enforcement will vary based on the type of project, funding entity, 
and contractual requirements. O&M plans must be prepared before construction. The 
O&M plans should include expected activities, timing of activities, and an inspection 
schedule. Information should also be developed on the procedure to be followed if the 
inspection determines maintenance is required or if required maintenance has not been 
performed, including potential penalties or enforcement actions. Minnesota State Rules 
8400.1700 and 8400.1750 outline program requirements for projects funded through 
state cost-share programs.

Inspections should be conducted on a regular basis and after significant weather events 
throughout the life of the practice to confirm that the O&M plan is being followed and 
that the practice is still performing as designed. Site inspections should include a written 
record, photographs, and a report regarding the status of the practice and outline 
repairs or maintenance required. Inspection records should be kept throughout the life 
of the practice to verify maintenance activities. Ultimately, local staff will determine the 
appropriate level of rigor required in an O&M plan for a given project. An example of 
the general outline for an O&M plan recommended by BWSR is as follows:

• Conservation practice with a minimum effective life of 10 years: the years that 
end in 1, 3, and 9 following the certified completion.

• Capital-improvement projects having a minimum effective life of 25 years: the 
years that end in 1, 8, 17, and 24 following certified completion is a  
recommended minimum.

If easements were acquired as part of a conservation practice or capital improvement 
project, or if a conservation practice is not being maintained as per contract 
requirements, appropriate measures authorized by Minnesota state rules will be used to 
compel compliance. 

Program Requirements Outline

Minnesota State Rules 8400.1700  
and 8400.1750
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5 .4 OUTREACH AND EDUCATION PROGR AM

The Plan is primarily a restoration plan and also includes goals and actions that protect 
resources from degradation. As such, an effective public outreach program is crucial 
to achieving watershed goals. Restoration plans have easily identified audiences who 
are eager to find information on how they can participate in land management and 
improvement programs. The Partnership understands that they must coordinate 
outreach campaigns and activities to create awareness of the importance of restoring 
watershed health and to inspire landowners, organizations, and visitors to take actions 
to prevent degradation of resources.

Public outreach, including both information and education, is an integral part of the 
Plan goals. The success of this Plan relies on individuals changing their behavior and 
adopting practices that reduce their impact on watershed resources. Success also relies 
on local government authorities adopting policies that will result in better protection, 
mitigation of future impacts, and management of watershed resources. To achieve these 
outcomes, the Plan will employ a wide range of outreach and engagement activities 
that are structured around the watershed goals. Specific outreach and engagement 
activities are listed in the watershed wide implementation table. However, these actions 
are not intended to be distinct, standalone activities but rather are intended to be fully 
integrated into all programming efforts to support the Plan goals. 

This Plan includes both outreach and public engagement activities. Outreach activities 
are typically prepared and delivered to various targeted audiences. These activities 
are structured, and communication is typically one-way with the goal of informing 
the targeted audience. In comparison, public engagement activities are structured to 
generate active participation with the targeted audience. Active participation helps to 
build trust, and address questions or concerns from the target audience.

The Partnership will leverage both outreach and public engagement activities to achieve 
the highest level of Plan implementation possible. Partnership organizations have long-
standing relationships with landowners throughout the planning area and will build 
upon this trust to deliver implementation results. Targeted outreach actions will be 
conducted by contacting individual landowners via  mail and social media outlets. The 
locations of this outreach will be guided by the priority targeting approach for each 
implementation action described in previous chapters within this Plan. General outreach 
activities to increase public awareness will be shared via newsletters, social media posts, 
and appearances at various public events. Engagement opportunities will be made 
available via the Citizens Advisory Committee meetings that are led by the SRRWD. 
These meetings will include landowners outside of the SRRWD boundaries but within 
the planning area boundaries. 

• structured

• informative

• targeted audience

• meant to achieve the  
highest level of plan 
implementation possible

• active participation

• build trust

• address questions  
or concerns

GENER AL OUTRE ACH 
ACTIV ITIES

• newsletters

• social media posts

• appearances at various 
public events

PUBLIC OUTRE ACH 
ACTIV ITIES

PUBLIC ENGAGEMENT 
ACTIV ITIES
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5. 5 L AND USE MANAGEMENT

Implementing the restoration and protection practices and projects outlined in Chapter 4 will achieve the goals of the Plan if no 
additional, future impacts occurred in the watershed. Therefore, mitigating these impacts is critical to reducing risk to watershed 
health. It is uncertain what effect climate factors, water availability, and economics will have on natural resources in the Shell Rock 
River–Winnebago River Watersheds. Due to these factors, land use controls are an important tool for protecting against decline 
in quality of the watershed resources in the Shell Rock River and Winnebago River watersheds. Existing land use controls will be 
leveraged to reduce impacts from shoreland development and harmful land-management practices. 

Opportunities exist for land use authorities to manage planning for the long-term protection of resources in the Shell Rock River and 
Winnebago River Watersheds in a way that balances economic growth with ecological and environmental management. A key aspect 
of a successful land use program is obtaining consistent requirements and enforcement of land use management controls across  
the watersheds. 

Land Use Management Plans

Describe the land use authorities within the watershed

Describe potential opportunities to achieve goals through, or potential conflicts with, comprehensive land use plans

L AND USE MANAGEMENT PL ANS 

County and municipal comprehensive or land use management plans are important tools that guide future land management activities 
to prevent harmful impacts to environmental and economic concerns. These plans indicate where orderly growth will occur and must 
include goals for protecting open space and the environment. 

The goals and objectives contained in comprehensive plans are reflected in the zoning ordinances, permit standards, and conditional 
use criteria that the county or municipality employs to ensure the comprehensive land use management plan goals are obtained. 
Although watershed districts in Minnesota do not implement land use controls, they do have the ability to “control the use and 
development of land in the floodplain and the greenbelt and open space areas of the watershed district” (103D.335, Subd 19). The 
date of the most recent comprehensive land use management plans for each partnering LGU is listed in table 5.1. 

1

2

Table 5.1: Comprehensive Land Use Plans and Adoption Dates

LGU COMPREHENS IVE PL AN AND ADOPTION DATE 

Shell Rock River Watershed District Comprehensive Watershed Management Plan - 2015

Freeborn County Adopted by SWCD Comprehensive Land Use Policy Plan (Chapter 24, Article II of County Ordinances) - 2017

City of Albert Lea Comprehensive Plan – 2008 (updated plan to be completed in 2023)
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L AND USE MANAGEMENT CONTROLS 

Local units of government, including counties, cities, townships, and watershed districts, 
are responsible for regulating land-use controls and implementing various state 
programs and legislation, such as the MNDNR Shoreland Management Program and 
Minnesota’s Wetland Conservation Act. In addition to local controls, federal and state 
laws, regulations, and rules are in place that relate to watershed and natural resource 
management. The Shell Rock River Watershed District regulatory controls are focused 
on wetland protection, floodplain management, and pollution control. A summary and 
a table of the regulatory controls most related to watershed management is presented 
in the “Existing Regulatory Controls” section below. Local governments can provide up-
to-date information regarding regulatory controls.

RECOMMENDATIONS 

A key aspect of a successful land use management programs is the consistent application 
of standards and criteria in planning, zoning, and permitting as well as enforcement of 
land use management controls. Opportunities exist for land use authorities to achieve 
consistency and manage planning for the long-term protection of watershed resources 
in a way that balances economic growth with ecological and environmental needs. 
Implementation actions identified in this plan will help participating LGU’s achieve their 
land use plan goals. These actions include:

• Implementation of restored wetlands in targeted areas.

• Restoring native habitat in floodplain areas.

• Tracking growth of feedlots to ensure they maintain necessary management practices. 

INFLUENCING STATE POLICY 

The Partnership members are eligible to participate in their respective associations: 
Minnesota Association of Soil and Water Conservation Districts (MASWCD), 
Association of Minnesota Counties (AMC), League of Minnesota Cities (LMC), and 
Minnesota Association of Watershed Districts (MAWD). Each association has a 
resolution and policy process and platform. The Local Implementation Work Group 
(LIWG) will review issues of significant importance and brainstorm potential policies to 
improve regulatory support on an annual basis. The Partnership will seek opportunities 
to improve watershed management programs through various channels including local, 
regional, and statewide organizations.

Existing Regulatory Controls
Local units of government, including counties, cities, and townships are responsible 
for regulating land-use controls and implementing various state programs, such as the 
shoreland program. Table 5-2 provides a summary of current local regulatory controls. 
The SRRWD is not a permitting district and therefore is not included in the table but 
has adopted the rules.

In addition to the local controls, federal and state laws, regulations, and rules are in 
place that relate to watershed and natural resource management. A summary of the 
regulatory controls most related to watershed management is provided in the  
following descriptions. 

STATE ORGANIZ ATIONS
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Table 5-2: Existing Regulatory Controls or  
Program Management by Planning Partners

R E G U L AT O R Y  C O N C E R N F R E E B O R N  C O U N T Y
F R E E B O R N  

C O U N T Y  S W C D

C I T Y  O F  

A L B E R T  L E A

Wetland Management

Floodplain Management

Shoreland Management

Buffer Management

Subsurface Sewage Treatment Systems

Groundwater/Surface Water Use

Aquatic Invasive Species

Terrestrial Invasive Species

Feedlots

Extraction

Soil Loss

Forest Land Protection

Agricultural Land Protection

Stormwater Runoff

Urban Expansion/Annexation

Land Use  
(Comprehensive Land Use Plan)

MANAGESMEETS NONE /NA
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Wetland Management
There are regulatory controls that govern the discharge of dredged or fill materials into 
waters of the United States including wetlands. U.S. Army Corps of Engineers (USACE) 
and the Environmental Protection Agency share responsibilities for implementing 
Section 404 of the Clean Water Act. Section 401 of the Clean Water Act requires 
certification of water quality compliance measures. This certification is a requirement 
of various federal permit programs and is implemented at the state level by the MPCA. 
USDA implements the Federal Farm Bill policies regarding draining or filling wetlands for 
farm program participation. Minnesota also has the Wetland Conservation Act (WCA) 
that is intended to result in “no-net loss” of wetlands through various mitigation, 
replacement, and permitting activities. BWSR administers the program however, the 
program is implemented through local governments. The WCA entities within the 
planning area are Freeborn County and the City of Albert Lea for wetlands within the 
city’s boundary. 

Floodplain Management
The Federal Emergency Management Agency (FEMA) administers federal floodplain 
management, mapping, insurance, and flood-assistance programs. The MNDNR 
oversees state program and administers the National Flood Insurance Program for the 
state. Local zoning regulations identify permitted land use in the floodway, flood fringe, 
and floodplain. Digital Flood Insurance Rate Maps (DFRIMs) have been completed 
for Freeborn County (ftp://ftp.dnr.state.mn.us/pub/waters/floodplain/County_data/
Freeborn/PDF/27047CV000A.pdf). 

Shoreland Management
Minnesota has standards that are identified in rules and are overseen by the MNDNR. 
Local governments are required to adopt land-use controls that protect shorelands 
along rivers and lakes. Freeborn County has adopted and administered the state 
required shoreland land use controls. 

Buffer Management 
Buffers are required on public waters and drainage systems. According to legislation 
enacted in 2015, buffers of perennial vegetation are required to be an average of 50 
feet with a minimum of 30 feet on public waters and 16.5 feet for public drainage 
systems. Flexibility is provided if other practices provide the same water quality benefit 
as a buffer. Exceptions are allowed for areas that are covered by roads, buildings, 
or other structures; areas that are enrolled in the EQIP; public-water accesses; and 
municipalities that follow federal and state stormwater requirements. BWSR is the 
regulatory authority of this program, which is operated at the county level. Freeborn 
County has elected to enforce the state buffer law through a locally adopted ordinance, 
while BWSR carries a responsibility for state oversight of those entities implementing 
and enforcing the ordinance at the local level.

Wetland Regulations

MN Statute portions of 103B and 103G

MN State Rule Chapter 8420

Buffer Regulations

Minnesota Statutes 103B and 103F.48, 
Subd. 4.

Shoreland Regulations

MN Statute 103F and MN Rules 
6120.2500 – 3900

ftp://ftp.dnr.state.mn.us/pub/waters/floodplain/County_data/Freeborn/PDF/27047CV000A.pdf
ftp://ftp.dnr.state.mn.us/pub/waters/floodplain/County_data/Freeborn/PDF/27047CV000A.pdf
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Point Source Pollution 
Mandates regulating point sources of pollution were a major component of the Clean 
Water Act which was passed in 1972. The U.S. Environmental Protection Agency (EPA)
is responsible for regulating point sources through the National Pollutant Discharge 
Elimination System (NPDES). The Minnesota Pollution Control Agency (MPCA) 
implements this program, which includes municipal sewage treatment plants, industrial 
discharges, stormwater, and concentrated animal feeding operations (CAFOs) at the 
state level. Minnesota has general permits that govern activities such as confined animal 
feedlots and the standards are outlined in state rule. An example of a point source in 
the planning area is the City of Albert Lea’s wastewater treatment plant.

Subsurface Sewage Treatment Systems
The goal of the Subsurface Sewage Treatment Systems (SSTS) program is to protect 
the public health and the environment by adequately dispersing and treating domestic 
sewage from dwellings or other establishments that generate volumes less than 10,000 
gallons per day. SSTS requirements are adopted and enforced locally. Each county in 
the planning area may have grants available for SSTS upgrades for individuals that meet 
limited income qualifications.

Waste Management
Waste-management permitting and regulatory programs are implemented by the 
MPCA. These programs include hazardous waste, storage tanks, and solid waste. Local 
land-use and zoning controls may regulate whether waste storage and handling facilities 
are a compatible use. Waste from areas within the watershed is disposed of at several 
landfills in Freeborn County. The Freeborn County Solid Waste Facility in Albert Lea 
accepts household hazardous waste. 

Groundwater/Surface Water (Sitting Wells)
A water use (appropriation) permit from MNDNR Division of Ecological Water 
Resources is required for all users withdrawing more than 10,000 gallons of water 
per day or one million gallons per year. The MNDNR is required to manage water 
resources to ensure an adequate supply to meet long-range seasonal requirements 
for domestic, agricultural, fish and wildlife, recreational, power, navigation, and quality 
control purposes. SWCDs and planning and zoning offices are offered the opportunity 
In addition to permitting water use, a Groundwater Protection rule (MR1573) was 
recently adopted in the state to minimize the potential sources of nitrate pollution. The 
rule restricts the application of nitrogen fertilizer in the fall and on frozen soils in areas 
identified as vulnerable to contamination.  

Invasive Species 
MNDNR has regulatory authority over aquatic plants and animals, and terrestrial 
vertebrates. The Minnesota Department of Agriculture (MDA) has regulatory authority 
over terrestrial plants (noxious weeds) and plant pests. Each county has an agriculture 
inspector whose responsibility is to ensure that all laws and rules related to noxious 
weeds are carried out. There is no counterpart for aquatic plants and animals or 
terrestrial vertebrates. 

Waste Management Regulations

MN Statutes 115.55 

MN Rules Chapters 7001, 7035, 7045, 
7150, 7151, 9215, 9220.

Groundwater/Surface Water  
Use Regulations

MN Statute 103G for appropriation; 
103H, 1989 Groundwater Act

Point Source Pollution Regulations

MN Statutes 115 and 116, as amended

MN Rules Chapters 7001, 7050, 7060 
and 7090

MN Rules Chapters 7050 and 7052

Subsurface Sewage Treatment 
Systems Regulations

MN Statutes 115.55 and 115.56, 

MN Rules Chapters 7080, 7081,  
7082, 7083.

Groundwater Protection Rule

MN Rules Chapter 1573
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Feedlots
The MPCA administers the feedlot regulations in Minnesota. Additionally, counties in the 
state may be delegated by the MPCA to administer the program for feedlots that are not 
required to have a state or federal permit (see Point Source Pollution above). Freeborn 
County is delegated by the MPCA to carryout 7020 rules. 

Public Waters 
The MNDNR administers the Public Waters Permit Work Permit Program which 
regulates activities below the Ordinary High-Water Level (OHWL) in public waters and 
wetlands. There are many activities that are required to be permitted prior to beginning 
work. These activities may include excavation, dredging, filling, putting in structures, and 
shore protection measures. 

Extraction/Extractive Use
Counties are responsible for administering land use controls for extraction. Extractive 
use means the use of land for the removal of surface or subsurface sand, gravel, rock, 
industrial minerals, a nonmetallic mineral, or peat not regulated by Minnesota statutes. 
Extractive Use mining may include construction sand and gravel used in concrete, 
aggregates, concrete products, asphalt, road base, fill, snow and ice control and other 
miscellaneous uses. Peat, black dirt, rock, and other soils are used extensively  
for landscaping. 

Public Drainage Systems
Artificial drainage (subsurface drainage tile and open ditches) was used historically to 
increase the amount of arable land. Over the past several decades, more extensive 
tiling (pattern tiling) has been used to optimize crop production by ensuring soil 
moisture does not prevent planting at the optimal time or create undesired crop stress 
due to excess soil/surface moisture. Public drainage systems are publicly managed 
drainage systems that provide outlets for private tile and ditches. Management of public 
drainage systems by drainage authorities (typically counties or watershed districts) 
is governed by Minnesota Statute 103E. Drainage authorities work with landowners 
to ensure adequate drainage and enforcement of relevant regulations (e.g., buffer 
requirements). Freeborn County is delegated by the MPCA to carryout 7020 rules and 
is the only drainage authority for the entire planning area. A summary of the drainage 
systems under Freeborn County’s authority are shown in Table 5-3. 

Feedlot Regulations

MN Rules Chapter 7020

Public Waters Regulations

MN Statute 103G.245

Public Drainage Systems Regulations

MN Statute 103E

Extraction/Extractive Use Regulations

MN Statute 93.44—93.51 and  
amendments thereto
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Table 5-3: Drainage Systems Under The Freeborn County Ditch Authority for Management in 
the Shell Rock River–Winnebago River Watersheds

D I T C H  N A M E M A N A G E M E N T  Z O N E T O TA L  S Y S T E M  L E N G T H  ( M I L E S )

CD J5 Fountain Lake 10.1

CD 5 Winnebago River 5.8

CD J9 Fountain Lake 10.3

CD 11 Fountain Lake 14.2

CD 15 Albert Lea Lake 4.1

CD 16 Shell Rock River 23.4

CD 17 Shell Rock River 6.2

CD J19 Albert Lea Lake 1.0

CD J20 Shell Rock River 12.9

CD J21 Fountain Lake 9.7

CD J22 Albert Lea Lake 11.1

CD 23 Winnebago River 20.7

JCD J25 Winnebago River 11.8

CD J26 Winnebago River 14.0

CD 32 Albert Lea Lake 22.9

CD 40 Shell Rock River 14.8

CD 49 Shell Rock River 6.9

CD 54 Fountain Lake 12.8

CD 55 Shell Rock River 33.7

CD 62 Albert Lea Lake 18.2

CD 63 Fountain Lake 16.9

CD 65 Fountain Lake 13.2

CD 68 Fountain Lake 11.1

CD 76 Shell Rock River 3.9

CD 77 Fountain Lake 24.3

CD 79 Winnebago River 13.1
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5 .6 MONITORING PROGR AM

An important component of watershed management is understanding watershed 
conditions and trends. It is also important to gain knowledge about our lesser 
understood resources. Data obtained through research and monitoring programs 
provides the information that allows implementation actions to be adapted and tailored 
to meet changing conditions. This section of the Plan presents information about 
current monitoring and data gathering efforts, identifies potential future data gathering 
and research efforts, and provides information about the organizations and programs 
that are involved in monitoring and research efforts. 

Data collected through locally led efforts will use standard methods and protocols 
and will be integrated in locally led modeling and resource management projects. Data 
acquired though local efforts may be submitted to the appropriate agency. Agencies 
are responsible for updating state sponsored modeling and resource assessment 
efforts, such as the Hydrological Simulation Program – Fortran (HSPF) and Minnesota’s 
Watershed Approach with the data acquired through local efforts. 

Additional resources
Summary information and several 
in-depth reports can be found on the 
MPCA website. Simply open your web 
browser and enter the search term 
‘MPCA Shell Rock River’ or ‘MPCA 
Winnebago River’ to find the MPCA’s 
Shell Rock River and Winnebago 
River watershed pages. Some of the 
information that you will find includes: 

• The Shell Rock River  
Watershed Monitoring and 
Assessment Report 

• The Shell Rock River  
Watershed Biotic Stressor 
Identification Report 

• The Winnebago River and 
Upper Wapsipinicon River 
Watersheds Monitoring and 
Assessment Report

• The Winnebago River Stressor 
Identification Report

Key Concept: IBI
What is an Index of  
Biological Integrity (IBI)? 
Biological integrity is the ability of a 
stream, lake, or wetland to support 
a healthy and diverse population of 
organisms. An IBI uses a number 
of biological data and indicators 
to create an overall assessment of 
biological conditions. Since an index is 
cumulative assessment, IBIs are used 
to rate resources in relation to  
each other. 
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SURFACE WATER

Streams
• There are 62 active or recently sampled stream 

monitoring sites across the planning area with the 
MPCA maintaining 49 and the SRRWD maintaining 13 
locations. Sites with the largest dataset include major 
tributaries to lakes and the Shell Rock River. Stream 
monitoring locations are shown in Figure 6-2. 

• Water monitoring data includes analysis of a variety 
of potential pollutants and includes Phosphorus, 
Orthophosphorus, Total Suspended Solids, Nitrate and 
Nitrite, Dissolved Oxygen, and Temperature. 

• The USGS maintains a long-term, flow monitoring 
station on the Shell Rock River upstream of the  
Iowa boarder.

• The MPCA conducts stream monitoring roughly 
every 10 years as a part of the intensive watershed 
approach. The first round of monitoring in the Shell 
Rock River and Winnebago River watersheds began in 
2009 and 2015 respectively and the second round was 
completed in 2019/2020.

Lakes
• There are 60 active or recently sampled lake 

monitoring sites across the planning area with the 
MPCA maintaining 48 and the SRRWD maintaining 
12 locations. Sites with the largest dataset include 
Fountain Lake, Pickerel Lake, and Albert Lea Lake. Lake 
monitoring locations are shown in Figure 6-2.

• Water monitoring data includes analysis of a variety of 
potential pollutants with a focus on Phosphorus, Total 
Suspended Solids, water clarity, Dissolved Oxygen, 
Chlorophyll-a, and temperature. 

• The MPCA conducts lake monitoring roughly every 10 
years as a part of the intensive watershed monitoring 
approach. The first round of monitoring in the Shell 
Rock River and Winnebago River watersheds began in 
2009 and 2015 respectively, and the second round was 
completed in 2019/2020. 

• The state’s Citizens Monitoring Program provides 
useful information on lake water clarity which is used 
to calculate long-term water clarity trends. Currently, 
there are five active citizen monitoring sites in the 
planning area.
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GROUNDWATER

• Numerous organizations are involved in monitoring groundwater quality 
and quantity. Figure 5-2 provides a graphical overview of the state agencies 
involved in monitoring groundwater. 

• The MPCA monitors water quality conditions in three rural wells in  
the Shell Rock River Watershed and one rural well in the  
Winnebago River Watershed.

• The MNDNR in partnership with Freeborn County monitors groundwater 
quantity through the MNDNR’s Cooperative Groundwater Monitoring 
Program. There are a total of eight monitoring wells in Freeborn County. 

• The MDA maintains one ambient monitoring well in the planning area and 
monitors for nitrates and pesticides. 

• The MDH requires all new wells installed to be tested for nitrate, arsenic, and 
bacteria. The MDH also monitors all public water systems for drinking water 
standards required in the EPA Safe Drinking Water Act.

• Water from private wells can be tested by Freeborn County  
(https://www.co.freeborn.mn.us/182/Water) or any MDH accredited labs 
(https://www.health.state.mn.us/communities/environment/water/docs/wells/
waterquality/labmap.pdf).

INDICATOR (N .)

A metric, benchmark, or 
measuring stick used to 

determine progress towards 
goals. In some cases, when a 
metric is not clear or feasible, 

the indicator might be the 
number of inputs or  
outputs themselves. 
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HABITAT

• As part of the MPCA’s Intensive Watershed Monitoring Program, rivers and 
select lakes are tested for fish and invertebrate population abundance and 
diversity. The resulting assessment is an index of biologic integrity (IBI). If 
the biological populations are impaired, streams and lakes are assessed to 
determine what is causing the stress to the biologic community. Stressors 
include a loss of habitat, low dissolved oxygen (DO) excessive sediment, 
altered hydrology, or a lack of stream connectivity. Results from this 
assessment can be found in the MPCA’s Stressor Identification Reports.

• The MNDNR’s Watershed Health Assessment Framework (WHAF) 
provides information that helps to target habitat focused projects using the 
Wildlife Action Network Layer and can be accessed at https://www.dnr.state.
mn.us/mnwap/mnwap_resources.html. Additional layers that are included in 
this tool that can be used include perennial cover, wetland loss, soil erosion 
susceptibility, terrestrial habitat, biological diversity, and many other upland 
items. Additionally, the National Wetland Inventory (NWI) inventories 
the existing wetlands, and Duck’s Unlimited has studied where restorable 
wetlands exist.

• The MNDNR fisheries conduct fish-population surveys on most lakes on a 
three- to six-year rotation depending on lake size, public access, and fisheries 
management goals, objectives, and projects.

CLIMATE

Periodic summaries of recent and long-term weather-reporting station data  
may be helpful in modifying monitoring activities and interpreting data to reflect 
weather variability. Data summaries are available from the Minnesota Climatology 
Office (http://climate.umn.edu/) and the Midwestern Regional Climate Center 
(http://mrcc.isws.illinois.edu/CLIMATE/) with local reporting stations near Albert 
Lea. The MNDNR’s WHAF also includes climate summaries for each watershed 
which can be accessed at https://files.dnr.state.mn.us/natural_resources/water/
watersheds/tool/watersheds/climate_summary_index_map.pdf.
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Figure 5-1: Shell Rock River–Winnebago River USGS (Flow), SRRWD (Flow and WQ), and 
MPCA (Biological, Lake, and Stream) Monitoring Locations with Data After the Year 2000.
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Figure 5-2: Schematic of Agencies Involved in Groundwater Monitoring

Future Monitoring Considerations, Resources, and Goals
Additional data, information, and studies are needed to 
better assess watershed conditions, evaluate implementation 
effectiveness and diagnostic analysis, detect trends, and fill 
data gaps. These efforts—aimed to better quantify watershed 
conditions, evaluate implementation effectiveness, and diagnostic 
analysis—will provide the information needed for future 
restoration and protection efforts. A summary of monitoring, 
data acquisition, and studies anticipated over the 10-year plan 
period, including whether efforts are new or continued, are 
indicated in Table 5.4. Additional details for these monitoring 
activities are provided in the implementation schedule located 
in Chapter 4. Specific monitoring efforts identified in the 
implementation schedule are intended to fill existing data 
gaps. These efforts will result in a better understanding of the 
existing areas using soil health practices, locations of flooding in 
Albert Lea, stream bank failures, and degraded lake shoreland 
conditions. Existing surface water quality monitoring will 
continue to be conducted by the SRRWD, to track changes in 
water quality conditions for priority waterbodies throughout 
the planning area. Monitoring locations will be guided in part by 
plan goals and data gaps that are identified during work planning. 
Planning partners will coordinate with state agencies as needed 
to support state monitoring goals such as continuous DO 
monitoring in ditches, assessing existing BMP effectiveness, tillage 
and crop residue surveys, and addition of flow gages.

Table 5-4: Future Monitoring and  
Data Collection Efforts

ARE A EFFORT

NEW 
MONITORING 
EFFORT AS A 

RESULT OF THE 
PL AN

Waterbodies
Water quality monitoring

Inventory failing streambanks

Upland
Quantify existing 
implementation level of soil 
health practices

Flooding
Track instances of flooding in 
Albert Lea

Groundwater

Development of the 
Freeborn County  
Geologic Atlas

Track private well  
testing results

Provide support in 
developing a wellhead 
protection plan

Invasive 
Species

Develop invasive species 
management plan

Shoreland
Collect data to evaluate 
shoreland habitat quality

MINNESOTA STATE AGENCY ROLES IN GROUNDWATER

QUALIT Y QUANTIT Y

• Pesticides
• Fertilizer

• Public water supply
• Well construction
• Health risk assessment

• Chemical release
• Industrial pollutants

• Water supply/
availability

• Natural resource/ 
ecosystem 
functions

Water Table

Confining Layer

Confining Layer

Water Table Aquifer

Buried Aquifer

Bedrock Aquifer
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This section describes how the watershed Partnership will work together, 
how the Plan will be administered, implemented, monitored, and funded.

6 .1 DECIS ION MAKING AND STAFF ING

A Memorandum of Agreement (MOA) was established by the local units of 
government for the development of the Shell Rock River-Winnebago River 
Comprehensive Watershed Management Plan (Plan). The Steering Committee 
recommended that a Joint Powers Collaboration (JPC) be established to form the basis 
of the formal agreement between participating entities to implement the Plan. The 
updated JPC will clearly establish the roles and responsibilities for all the participating 
entities to implement the projects identified in this Plan. The Shell Rock River 
Watershed District (SRRWD) will serve as the lead entity, fiscal agent, and hold final 
approval of bills paid. There will be three main groups in implementation, the Policy 
Advisory Committee (PAC), the Local Implementation Work Group (LIWG), and the 
Technical Advisory Committee (TAC).The JPC will not establish a Joint Powers Entity 
but sets the terms and provisions by which the parties “may jointly or cooperatively 
exercise any power common to the contracting parties or any similar powers, including 
those which are the same except for the territorial limits within which they may be 
exercised.” (Minnesota Statues § 471.59). The draft agreement does not include a 
financial obligation, but rather an ability to share resources. 

Committees
The committees that have been created for the development of this Plan will continue 
in largely the same fashion with slight changes to their naming and composition and will 
carry out the coordinated implementation of the Plan. The parties agree to establish 
a PAC, LIWG, and a TAC. The PAC will be made up of one appointed representative 
from each governing entity and will establish bylaws to describe the functions and 
operations of all committees. The PAC’s role will include providing oversight of plan 
implementation, providing recommendation to approve grant applications, grant 
agreements, interim reports, payment of invoices, and entering into professional 
contracts. The PAC shall also provide recommendation of approval of an annual work 
plan and annual budget consisting of an itemized statement of the Plan, revenues and 
expenses for the ensuing calendar years, and shall be presented to the respective 
governing entities that are represented on the PAC. The LIWG will be made up of local 
staff which will consist of, but not be limited to, local county water planners, watershed 
district staff, SWCD staff, and city staff. The LIWG will be tasked with the logistical day-
to-day decision making in implementing the Plan and prepare the draft annual work plan 
and budget which will be presented to the PAC. Members of the TAC are appointed by 
the PAC and will include individuals from local, state (MPCA, DNR, MDH, MDA), and 
federal agencies, non-profits, and citizen organizations to provide support and make 
recommendations on implementation of the Plan as needed. 

Coordination of Shared Services
The Partnership recognizes the benefit of obtaining efficiencies through shared service 
delivery. Throughout the implementation of the Plan, and particularly at the biennial 
planning and five-year evaluation benchmarks, the committees will assess appropriate 
use of shared services to ensure goals are achieved. 

Establishes roles  
and responsibilities

SRRWD:

MEMOR ANDUM OF 
AGREEMENT(MOA):

Lead entity and fiscal agent at 
the time of plan adoption

POLICY ADVISORY 
COMMIT TEE (PAC)

LOCAL IMPLEMENTATION 
WORK GROUP (L IWG)

TECHNICAL ADVISORY 
COMMIT TEE ( TAC)

One appointed representative 
from each participating entity

Local technical staff from 
participating organizations

Local, state, federal, non-profit, 
citizen, lake associates, etc.)
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Collaboration with Other Units of Government
The PAC and staff will actively seek opportunities for early coordination and collaboration with other units of government including cities, 
townships, federal agencies, and special purpose joint powers boards. Governmental units, including drainage authorities, that are not part 
of the JPC will be invited to participate in implementation activities where those activities are relevant to their own goals or implementation 
measures. Collaboration with state agencies such as BWSR, MPCA, MDH, MDA, and the MNDNR are critical for executing the programs 
and goals of the Plan. Federal government partners, including the U.S. Fish and Wildlife Service (USFWS), U.S. Army Corp of Engineers 
(USACE), U.S. Geologic Survey (USGS), Natural Resources Conservation Service (NRCS), and Farm Service Agency (FSA), are not required 
participants, but their programs and staff expertise are necessary components to fulfilling Plan goals. The LIWG members may collaborate 
with NRCS and the FSA to convene local working groups to align Federal and Plan priorities and actions. 

Collaboration with Others
To a large degree, the success in obtaining the Plan goals will depend on the local support that 
drives its implementation. The Partnership is committed to working with nongovernmental 
entities including civic groups, nonprofit entities, private businesses, volunteers, individuals, 
and foundations, many of which are already involved in protecting and improving resources 
in the Shell Rock River and Winnebago River watersheds. Current examples that highlight 
the partnerships collaboration with the community include the SRRWD’s sponsorship of the 
Community Education Boat House and supporting the Albert Lea Lakes Foundation annual 
lake clean up event.

6 .2 WORK PL AN DEVELOPMENT

Work plan development starts with a LIWG review of recent implementation efforts. The goal of this review will be to achieve 
meaningful results while considering existing conditions and circumstances. Following this review, the LIWG will develop a draft 
annual work plan and budget based on the timing of actions identified in the implementation section of this Plan and available funding. 
The LIWG will present the draft annual work plan and budget to the PAC for recommendation of approval. The LIWG will review 
the PAC’s recommendations to determine if changes will be made to the draft annual work plan. Following the review of the PAC’s 
recommendations, the LIWG will finalize the annual work plan and submit to the entity/ies for approval following the agreed upon 
terms in the JPC. These approved annual work plans will be referenced when submitting the biennial funding requests to BWSR to 
identify the specific work that falls under the BWSR WBIF grant.

Examples of Plan’s  
Potential Partners

• The Nature Conservancy

• Trout Unlimited

• Chamber of Commerce

• Minnesota Land Trust

6 .3 PL AN AMENDMENTS

This Plan is in effect for 10 years after obtaining state approval and local adoption. The activities described in this Plan are voluntary, not 
prescriptive, and are meant to allow flexibility in implementation. During the time that this Plan is in effect, new data will be generated that 
will provide a better understanding of watershed issues and solutions. Administrative authorities, state policies, and resource concerns 
may also change. Changes, additions, or clarifications to the Plan may be necessary to address the new and changing information. A plan 
amendment will be required when the requested change to the Plan includes revising a goal or deletion or adding a priority area. This does 
not include adding Prioritize, Target, or Measure information to an already identified priority area. Additional items may be determined to 
require an amendment. Revision requests that will not warrant an amendment process are listed below (not an exhaustive list). 

• Formatting or reorganization of the Plan;

• Revision of a procedure meant to streamline  
plan administration;

• Clarification of existing plan goals or policies;

• Inclusion of additional data not requiring interpretation;

• Expansion of public process;

• Adjustments to how activities will be carried out within 
the discretion of the JPC, including adding more specific 
prioritized, targeted, or measurable locations and outcomes 
for activities; substituting different activities to achieve a plan 
goal; or removing activities deemed infeasible;

• References to or incorporation of prioritization studies 
completed since Plan approval.

LIWG Drafts Plan
Review + 

Comment by PAC
LIWG reviews PAC’s comments 

and adjusts as needed 
LIWG submits final draft 
Work Plan for Approval



 6 . 0  P L A N  A D M I N I S T R AT I O N  A N D  C O O R D I N AT I O N

Shell Rock River and Winnebago River Comprehensive Watershed Management Plan Page 169 of 181

6 .4 ASSESSMENT AND EVALUATION

Accomplishment Assessment
The LIWG will use the annual work plan and budget as a tracking sheet for implementation actions and costs throughout the planning 
period. The tracking sheet will align anticipated outcomes contained in the annual work plan to measure progress towards planned 
implementation goals. An annual assessment of progress will be made at the beginning of the annual work plan development cycle to 
evaluate progress and adjust as needed based on identified implementation barriers, changes in capacity, and the adoption and success 
of practices and projects.

Progress towards overall measurable goal achievement will include tracking numerical goals, such as the number of septic system fixes; 
estimating pollution reductions using the spreadsheet calculator, models and tools, or verifying outcomes using evidence-based data 
collection and water quality monitoring.

Five-Year Evaluation
At the mid-point of the 10-year plan timeline, the JPC entities will conduct an evaluation of overall progress towards the 10-year and 
long-term goals. The evaluation will begin with an assessment of new data, information, updated models, and trends. This information 
will be used to evaluate whether the Plan’s established measurable goals and priority issues still align with the outcomes of the 
updated information. In addition to reviewing updated data, an assessment will be made as to whether the 10-year goals will be 
met with the current pace of progress. The conclusions of these reviews will determine if additional resources are needed, or if the 
delivery of services should be adjusted to strengthen implementation efforts. If these changes are deemed necessary, the PAC will 
initiate a Plan amendment process. 

Partnership Assessment
The Partnership will regularly assess their performance in implementing the programs and activities in the Plan and achieving goals 
throughout the life of the Plan in informal and formal ways. Informally, the LIWG will make adjustments as needed to leverage the 
Partnership’s collective and individual strengths as funding and collaborative opportunities arise. Formally, the LIWG and the PAC will 
assess the degree to which goals were achieved and how to best organize and align efforts to fulfill Plan goals on a biennial basis. This will 
be done by comparing the plan goals and progress with the tracked progress during work plan development. If implementation progress 
is lacking in areas relative to the planned goals, the LIWG will discuss if and how resources could be better allocated to address these 
shortcomings. This process will ensure resources such as staffing, technical skills, and funding are being allocated efficiently to achieve plan 
goals. Any revisions to the roles and responsibilities amongst the JPC organizations will be reflected in the workplan.

Reporting
The fiscal agent (SRRWD) is responsible for submitting all required reports and completing annual reporting requirements for the 
Plan as required by state law and policy. The JPC organizations will assist in the development of the required reports and will continue 
to file their own reports as required. Additionally, the SRRWD will develop annual reports that highlight project implementation and 
summarize annual monitoring results when possible.

If an amendment is required or requested by a member of the JPC, the PAC will initiate a plan amendment determination 
process following the procedures outlined in the MOA agreement and bylaws. Any party to the agreement may recommend a 
plan amendment. Any such recommendation will be reviewed by the LIWG, whose findings will be provided to the PAC. The 
partnership will consult with their BWSR staff to determine if an amendment is needed when revisions are being considered. The 
PAC will make a determination using the process specified in the bylaws regarding whether to proceed with the amendment. Any 
proposed amendment must undergo a 60-day comment period by all parties to the agreement and all TAC members of the JPC. 
The amendment must include a copy of plan pages showing stricken, added, and changed text and figures. Changes may be shown 
with callouts, notes, or other means. The amendment will be approved by PAC vote after the comment period. After approval, the 
amended Plan will be distributed to all parties including LIWG and TAC members. Expenses will be paid by the parties only as allowed 
in the MOA. When the PAC determines that a proposed amendment is solely for the purposes of one entity (e.g., a county) who has 
adopted the Plan to replace their local water plan, then the cost of the amendment process will be borne by that LGU.
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6 .5 FUNDING

The following sections discuss existing local funding, funding needs, and potential funding sources. The extent to which the Plan 
activities can be accomplished is dependent on the level of funding that is available and staff capacity. The project team developed the 
Plan framework to represent a realistic, yet aggressive Plan. As such, multiple funding tiers were developed for the implementation 
table with the top tier including actions that are expected to be covered by existing funding sources. Additional implementation 
activities were identified for each priority issue that will require funding beyond what is currently available to implement. Potential 
funding sources to implement these additional activities are included in this section. 

Current Local Funding, Annual Plan Cost, and Total Plan Cost
Current local funding and the estimated annual cost to implement the Plan and estimated total cost is outlined in Table 6-1 (costs 
presented in the table reflect total project costs, while various levels of cost sharing will be applied during plan implementation). The 
current local/state base funding amount is a sum of the five-year average of base funding for the SRRWD and annual revenue and 
expenditures for Freeborn County and Freeborn County SWCD based on the percentage of county land area in the Shell Rock 
River–Winnebago River watersheds. Also included in the funding amounts are the expected watershed-based implementation funding 
(WBIF) and secured grant funds. It is expected that the current level of investment by each local government unit will remain the 
same during the Plan time period. 

The estimated cost to implement the Plan is presented by biennium for the funding Tier A projects as described in Chapters 3 and 4. 
All figures are rounded to simplify funding estimates. Details on programs activities, timelines, outcomes are provided in Chapter 4, 
the Targeted Implementation Plan. Note that some year columns show a deficit for funding the Plan. This is due to timing of funding 
and expected projects. Other funding sources will need to be awarded to fill these deficits. Funding sources and opportunities are 
highlighted in the following pages.

Table 6-1: Summary of Current Local Funding, Estimated Annual Cost, and Total Cost to Fund the Plan

ESTIMATED PL AN COST AND BASE LOCAL FUNDING AND SECURED GR ANTS

Years 1 and 2 Years 3 and 4 Years 5 and 6 Years 7 and 8 Years 9 and 10 Total

C
os

ts

Watershed-Wide $102,300 $177,300 $167,300 $167,300 $167,300 $781,500

Fountain Lake $7,240,145 $5,056,900 $1,302,070 $1,302,070 $791,260 $15,693,450

Albert Lea Lake $2,692,000 $440,400 $543,700 $543,700 $343,000 $4,562,300

Shell Rock River $775,625 $228,760 $235,700 $370,125 $409,225 $2,019,435

Winnebago Outlet $1,000 $93,140 $146,180 $255,290 $255,290 $750,900

Total Plan Costs: $10,811,070 $5,996,500 $2,394,950 $2,638,990 $1,966,075 $23,807,585

Fu
nd

s

WBIF* $322,128 $322,128 $322,128 $322,128 $322,128 $1,610,640

Local/State Base 
Funding

$2,696,000 $2,696,000 $2,696,000 $2,696,000 $2,696,000 $13,480,000

LSOHC Grant** $4,013,675 $2,000,000 $2,000,000 -- $8,013,675 

City of Albert Lea 
Secured Project Funds

$2,600,000 - - - - $2,600,000

Total Plan Funds: $9,631,803 $5,018,128 $5,018,128 $3,018,128 $3,018,128 $25,704,315

Funding - Costs: $(1,179,267) $(978,372) $2,623,178 $379,138 $1,052,053 $1,896,730

*WBIF amount may change and is subject to legislative approval

**Includes secured funding for targeted habitat projects
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Table 6-2: Potential Local Funding Sources and Opportunities

CITATION APPLIES TO SUMMARY

§103B.245 Watershed districts
May establish a watershed management tax district within the watershed to pay the costs of: planning 
required under §§103B.231 and 103B.235, the capital costs of water management facilities described in 
the capital improvement program of the plans, and normal and routine maintenance of the facilities.

§103B.251
Watershed districts, 

counties

May certify for payment by the county all or any part of the cost of a capital improvement contained 
in the capital improvement program of plans developed in accordance with §103B.231. Counties 
may issue general obligation bonds to pay all or part of the cost of project. The county may pay 
the principal and interest on the bonds by levying a tax on all property located in the watershed 
or subwatershed in which the bonds are issued. Loans from counties to watershed districts for the 
purposes of implementing this section are not subject to the loan limit set forth in §103D.335

§103E.601

Drainage Authorities

Drainage System Costs: Funding of all costs related to construction, maintenance, and improvement 
of drainage systems is apportioned to property owners within the drainage system based on the 
benefits received from the improved drainage.

§103E.011 
Subdivision 5

External Sources of Funding: A drainage authority can accept and use funds from sources other than 
assessments from benefited landowners for the purposes of flood control, wetland restoration, 
or water quality improvements. Additionally, 103E.015, Subd.1a requires drainage authorities to 
investigate potential use of external funding for the purposes identified in 103E.011, Subdivision 5.

§103B.331  
Subdivisions 3 

and 4

Counties

(3) May charge users for services provided by the county necessary to implement the local water 
management plan. (4) May establish one or more special taxing districts within the county and issue 
bonds to finance capital improvements under the Comprehensive Local Water Management Act. After 
adoption of the resolution, a county may annually levy a tax on all taxable property in the district.

§103B.555 
Subdivisions 1 

and 3

(1) May establish a Lake Improvement District and impose service charges on the users of lake 
improvement district services within the district. May levy an ad valorem tax solely on property 
within the lake improvement district for projects of special benefit to the district; may impose or 
issue any combination of service charges, special assessments, obligations, and taxes. (3) A tax under 
Subdivision 1 may be in addition to amounts levied on all taxable property in the county for the same/
similar purposes.

§103B.355
Water Planning Authority for Special Projects: Counties have authority to levy funds for priority 
projects and to assist SWCDs with program implementation.

§103C.331 
Subdivision 16

County boards on 
behalf of soil and water 
conservation districts

May levy an annual tax on all taxable real property in the district for the amount that the board 
determines is necessary to meet the requirements of the district.

§462.358 
Subdivision 

2b(c)

Municipalities

May accept a cash fee for lots created in a subdivision or redevelopment that will be served by 
municipal sanitary sewer and water service or community septic and private wells. May charge 
dedication fees for the acquisition and development or improvement of wetlands and open space 
based on an approved parks and open space plan.

§444.075

Stormwater Utility Fee: Municipalities (home rule charter or statutory city that is not in an orderly 
annexation process) are authorized to collect stormwater utility fees to build, repair, operate, and 
maintain stormwater management systems. Stormwater utility fees must be set using reasonable 
calculations based on runoff volume or pollution quantities, property classification, or an equitable basis.

Local Funding
Local funds may include general funds, landowner contributions, or those which are derived from the local tax base, including in-kind 
contribution of personnel whose position is funded through locally derived funds. Local funds will be used to fund local priorities and 
programs such as when these local priorities are misaligned with state or federal funded program requirements as well as to provide 
required or additional match for grant programs. A listing of some of the funding mechanisms will be explored as appropriate. Table 
6.2 below shows applicable local funding sources as identified in the BWSR One Watershed, One Plan Guidebook.



Page 172 of 181 Shell Rock River and Winnebago River Comprehensive Watershed Management Plan

6 . 0  P L A N  A D M I N I S T R AT I O N  A N D  C O O R D I N AT I O N

State Funding 
The state of Minnesota funds watershed management programs through various 
capacities, programs, and agencies. The Nonpoint Priority Funding Plan outlines a 
criteria-based process to prioritize Clean Water Fund investments. These high-level 
state priority criteria include: 

Restore those waters that are closest to meeting state water quality standards, 

Protect those high-quality unimpaired waters at greatest risk of becoming 
impaired, and,

Restore and protect water resources for public use and public health, including 
drinking water.

Funding for capital improvement projects may be obtained through legislative 
appropriations directly or through state agency programs that have bond funds 
available, such as RIM. Grants are also available from BWSR, the MPCA, MNDNR, 
MDH, and MDA to fund programs, practices, and projects. Grants are also available 
through legislative commissions, such as the Lessard-Sams Outdoor Heritage Council 
which funds habitat projects, and the Legislative and Citizens Commission on Minnesota 
Resources Environmental Trust Fund, which funds research and innovation funds. State 
revolving fund loans can be obtained from the MPCA and MDA. The state funding 
sources listed above will be pursued during implementation of this Plan to fund projects 
identified in the lower funding tiers in the implementation table.

Federal Funding 
Federal agencies expected to partner and from which funds will be sought include 
USFS, USFWS, USACE, USGS, NRCS, FSA, and EPA. Dam improvement programs that 
address habitat and connectivity concerns may involve partnering with USACE. USGS 
will likely provide support for data acquisition and monitoring programs while USFWS 
may provide land retirement program funds. 

1

2

3

STATE FUNDING 
SOURCES

FEDER AL FUNDING 
SOURCES
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Non-regulatory Ecosystem Service Programs and Trading Opportunities 
Most ecosystem service trading programs are currently facilitated through regulatory 
permits and programs, such as wetland banking. However, demand is increasing to 
provide ecosystem service grants that are not regulatory in scope. Funding initiatives 
that may be available might focus on increasing or protecting habitat for particular 
species, such as endangered or threatened species, or for increasing or protecting 
habitat for a particular ecosystem, such as increasing habitat for pollinators. Funders of 
these programs could come from federal, state, nonprofits, or foundations. 

Additional market-based trading options may be made available during the planning 
period through a pilot water quality trading management plan that was recently finalized 
for the City of Albert Lea (RESPEC et al, 2021). This project developed the framework 
for a trading program for the City’s MS4 permit. The program framework is not yet 
adopted, but if it is put into place during the planning time frame it would add an 
additional funding opportunity. Landowners in the Fountain Lake drainage area would 
be able to secure funds by implementing BMPs that reduce TP leaving their property 
and generating credits that the City would purchase.

Other Funding Sources
Foundations, nonprofit organizations, and private contributions including landowners 
and corporate entities will be sought for Plan implementation activities. Local 
foundations may fund education, civic engagement, and other local priority efforts. 
Several conservation organizations are very active in Minnesota, such as The Nature 
Conservancy, the Audubon Society, and Minnesota Deer Hunters Association. These 
organizations acquire funding of their own and may have project dollars and technical 
assistance that can be leveraged. Finally, major cooperators and funding sources are 
private landowners who typically contribute 25 percent of project costs and may 
donate land, services, or equipment for projects or programs. 

Collaborative Grants 
The Plan JPC staff will develop grant applications and seek funding from various 
governmental and nongovernmental agencies based on the work plan. Individual entities 
will continue to submit grant applications for their existing programs and activities. 
However, grants that focus exclusively on implementing the activities of this Plan will be 
developed and submitted by the parties implementing the Plan.

Potential funding sources (excluding the WBIF grant) for implementing the Plan and the 
types of activities supported by each source are outlined in Table 6.3.

OTHER FUNDING 
SOURCES
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Table 6-3: Potential Grant Funding Sources

SOURCE ORGANIZ ATION PROGR AM/FUND NAME
T YPE OF 

ASS I STANCE
FORM OF 

ASS I STANCE

PROGR AMS

C
on

se
rv

at
io

n

La
nd

 U
se

 M
an

ag
em

en
t

M
on

it
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in
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 D
at

a 
A

cq
ui
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Ed
uc

at
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n 
an

d 
ou

tr
ea

ch

S
T

A
T

E
 F

U
N

D
IN

G

BWSR

Clean Water Fund

Financial

Grant •

RIM Easement •

NRBG Grant • • •

SWCD Local Capacity Service Grants Grant • • • •

Erosion Control and Management 
Program State Cost Share Program

Grant •

DNR

Conservation Partners Legacy Financial Grant •

Aquatic Invasive Species Control Financial/Technical Grant •

Forest Stewardship Program Technical Cost Share •

Aquatic Management Area, Wildlife 
Management Area, Scientific and 
Natural Area

Financial
Fee Title 

Acquisition
•

DNR/Revenue Sustainable Forest Incentive Act Financial Tax Incentive •

MPCA

Clean Water Partnership

Financial

Loan •

State Revolving Fund Loan •

Surface Water Assessment  
Grant (SWAG)

Grant •

MDH

Source Water Protection Grant Financial Grant •

Nitrate Testing Technical Monitoring •

MDA

Ag BMP Loan Program Financial Loan •

Minnesota Ag Water Quality 
Certification Program (MAWQCP)

Financial/Technical/
Regulatory

Grant, Technical 
Assistance, 
Regulatory 
Certainty

• •

LSOHC Outdoor Heritage Funds Financial Grant •

LCCMR Environmental Trust Fund Financial Grant • • •

Legislature Bonding Financial Bond •
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Table 6-3: Potential Grant Funding Sources

SOURCE ORGANIZ ATION PROGR AM/FUND NAME
T YPE OF 

ASS I STANCE
FORM OF 

ASS I STANCE

PROGR AMS

C
on

se
rv

at
io

n

La
nd

 U
se

 M
an

ag
em

en
t

M
on

it
or

in
g,
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at

a 
A

cq
ui

si
ti

on
, S

tu
di

es

Ed
uc

at
io

n 
an

d 
ou

tr
ea

ch

F
E

D
E

R
A

L
 F

U
N

D
IN

G

FSA

Conservation Reserve  
Program (CRP) Financial

Cost Share •

Grassland Reserve Program Cost Share •

NRCS
Conservation Innovation Grant

Financial
Grant • • •

EQIP Cost Share •

USGS Stream Gaging Network Technical Monitoring •

USACE Planning Assistance Technical Planning •

EPA State Revolving Fund Financial Loan •

O
T

H
E

R
 F

U
N

D
IN

G

Ducks Unlimited Financial/Technical
Easement/ 
Cost Share

•

Trout Unlimited Financial/Technical
Easement/ 
Cost Share

•

The Nature 
Conservancy

Financial Easement •

Minnesota Land Trust Financial Easement •

Pheasants Forever Financial •
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APPENDIX C: DATA AND COMMENTS
Appendix C presents all issues and concerns identified in the early stages of the 
planning process. The issues and concerns were taken from previous studies completed 
for the planning area as well as public and committee feedback. These issues and 
concerns were used as the starting point for the prioritization process that resulted in 
the priority issue statements presented in this plan. 
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Issue Statement A1: Surface Water Quantity                                                         
Resource Category: Surface Water 

Landscape and channel alterations have caused adverse impacts to hydrology such as localized 
flooding. There is a risk of increased flooding due to inadequate storage and this risk is 
compounded due to increased rates of extreme weather events. 

Desired Future Condition:  

Eliminate localized flooding during extreme weather events. 

 

Goal 1:  Increase water storage to reduce downstream impacts 

Measurable outcome:  Implement projects that store 6,247 acre-ft over the 10-year planning 
period.   

Restoring wetlands to treat runoff from 8,102 acres of existing cropland will create 6,899 acre-ft of 
cumulative water storage by the end of the 10-year plan period costing $6,099,600. 

Soil Health Practices (cover crops and no-till) implemented on a total of 9,984 acres will provide 
169 acre-ft of cumulative water storage by the end of the 10-year plan period costing $499,300. 

Table 1 Water Storage Measurable Outcomes 

Management 
Area 

Restored 
Wetlands 

(acres) 

Storage achieved 
from restored 

wetlands (acre-ft) 

Soil Health 
Practices 

(acre) 

Storage achieved 
from soil health 

practices (acre-ft) 

Total 
Storage 
Gained 
(acre-ft) 

Cost 

Fountain Lake 391 3,186 5,568 175 3,361 $      3,601,900 
Albert Lea Lake 156 1,027 2,119 67 1,094 $      1,435,400 

Shell Rock 
River Outlet 101 1,379 1,339 30 1,409 $        927,200 

Winnebago 
Outlet 69 362 958 21 383 $        634,400 

Total 717 5,954 9,984 293 6,247 $      6,598,900 

 

Measure: increase acre-feet of storage for each targeted management area as determined by 
implementation of restored wetlands and cover crops or other soil health practices. 

Frequency of measure: Biennial calculation of the amount of acre feet of permanent and 
temporary storage created.  

Potential measures of level of effort/activity to address goal:  

• Acre feet of storage that is created for each on-the-ground implementation action. 
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Targeting implementation activities:  

• Target areas that provide multiple benefits for implementation of restored wetlands and 
cover crops. 

o The results (locations and amount of area treated) from the water quality scenarios 
were used to identify areas for water storage.  

• Combine knowledge of landscape, relationships with landowners, and completed studies 
with targeted scenario results when it comes time for implementation. 

o Use cost effective heat maps from scenarios to guide outreach.  
o Target areas with established relationship and interest with landowners.  

§ Peter Lund Creek drainage area 
§ County Ditch 16 drainage area 

o Leverage existing studies that have identified areas suitable for water storage 
§ Bancroft Creek drainage area (landowners initiated, WSB study was 

conducted with areas identified) 
§ County Ditch 23 (Steward Creek) Drainage Water Management Plan 
§ Draft TMDL Implementation Plan (Barr, 2013) 

o Use Restorable Wetland GIS layer or “Restorable Wetland Prioritization Tool” when 
selecting specific site locations during implementation process. 
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Goal 2:  Reduce the frequency and intensity of flooding  

Measurable outcome: Locations and duration of flooding in the City of Albert Lea will be 
documented. Building a record of localized flooding events will lead to a better understanding that 
will help drive future management decisions that will ultimately lead to a reduction in flooding 
incidents. 

Measure: Project partners will continue to collect data regarding location and flood levels during 
each occurrence including:  

• Number of roadway locations in Albert Lea that flood. 
• Number of days each roadway location is flooded.  

Frequency of measure: Event based.   

Potential measures of level of effort/activity to address goal:  

• Locations where flooding is likely to occur have been identified 
• The geographic extent of flooding will be mapped  

Targeting implementation activities:  

• Target known flooding locations: 
o Lakeview Boulevard and Willamore Road (by Lakeview Park) 
o South Broadway and East 5th Street 
o West Main Street and St. Mary (by Morin Park) 
o Lincoln Avenue (gravel road to city garage) 
o South 4th Avenue and Plainview Lane 

• Implement projects identified in previous studies to address known flooding issues: 
o TH 65 and Clarke: road will be raised  
o Projects from CIP (lift stations, rain gardens, etc) 
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Issue Statement A2: Surface Water Quality                                      
Resource Category: Surface Water 
Lakes and streams are threatened or impaired due to excess pollution including nutrients, 
sediment, and bacteria. These pollutants can cause eutrophication, impact aquatic life, and 
decrease recreational use opportunities. 

Desired future condition:  
All lakes and streams meet or exceed MPCA standards for aquatic life and recreational use. 

 

The methods to determine priority lake and stream resources for targeting implementation activities 
are discussed separately below.  In order to address changing resource conditions, staffing levels, 
and funding levels over the 10-year planning timeframe, an adaptive management approach will be 
developed.  In doing so, thresholds for resource change will be established. When those 
thresholds are met, management protocols and actions will be reviewed and adjusted as 
necessary. Lakes and streams will be reevaluated on a biennial basis to incorporate changes over 
time.   

In this document, lakes and streams are ranked according to metrics and data, but these 
resources are not yet prioritized as far as where implementation efforts should be focused. 
Prioritization will be done in tandem with the development of the implementation table so that the 
level of effort needed to meet goals can be evaluated.  

Goal 1:   Improve lake water quality by decreasing total phosphorus concentrations  

Measurable outcome:  Average summer total phosphorus (TP) concentrations will be reduced for 
the top three priority lakes with TMDL studies completed (Fountain Lake, Albert Lea Lake, and 
Pickerel Lake) while current TP concentrations will be maintained for the remaining lakes.  

Table 2. Lake Measurable Outcomes 

Lake ID Lake Name 
Existing 
TP Load 
(lbs/yr) 

Existing 
Concentration 

(ug/L) 

10-yr TP Target 
Concentration 

(ug/L) 

24001400 Albert Lea* 82,876.60 219 207 

24002500 Pickerel* 3,541.40 147.7 143 

24001800 Fountain Lake West* 21,095.70 272 256 

24001800 Fountain Lake East* 53,766.70 259.7 244 

24003000 State Line* 22,141.40 550 

N/A 24002400 White* 915.5 178.8 

24002800 Bear* 39,503.80 262 
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24001700 Goose***   190 

24003100 Upper Twin** 7,325.00 267.4 

24002700 Lower Twin** 4,739.30 170.2 

24003800 Halls***   99.7 

24004000 School Section** 2,174.50 365.9 

24006800 Mud***   147 

24003700 Sugar** 1,062.60 84 

 Source: *BATHTUB model/TMDL, **LPSS, ***Observed  

 

Measure (units):  average TP (µg/L), chl-a (µg/L), and secchi disk depth (m) in lakes from May-
September.  

Frequency of measure:  To be determined on a lake by lake basis; dependent on monitoring 
schedules. 

Potential measures of level of effort/activity to address goal: 

• Use monitoring data and model scenarios to measure: 
o The reduction in the amount of phosphorus entering the lake from watershed runoff. 
o The reduction in the amount of phosphorus from internal loading due to in-lake 

management activities.  

Targeting/Prioritizing Lakes:  

• Priority lakes were identified following the approach described below with the results 
presented in Table 5.  

• Targeting implementation: 
o Using modeling data and the spreadsheet targeting tool, scenarios were run to 

present the Steering Committee with expected measurable outcomes and costs. 
The base scenario used the current level of implementation which was provided 
by Steering Committee team members. This was then built upon based on 
expected increases in funding. It was determined that funding has been the 
main limiting factor in implementation across the Shell Rock and Winnebago 
watersheds. Increases in implementation above the current levels were allocated 
to priority management areas. These priority management areas were 
determined based on Steering Committee Member’s feedback and location of 
priority lakes using the below lake metric analysis. A final draft scenario was 
created based on this guidance and was used to develop the draft measurable 
outcomes, costs, and targeting of implementation efforts between management 
areas.  
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o During implementation, a cost effectiveness heatmap will be used to target 
outreach efforts for specific BMPs. 

Data Sources Used:  

Prioritization of lakes for TP reduction was completed using the methods described below. 
There are two sources of data that were used.  The first source is the 2019 Shell Rock 
River Watershed District monitoring data and the second is the 2019 LPSS, LBCA, LOBS 
spreadsheet provided by the MPCA, which evaluates data collected through 2018.  
 
Methods:  

Five metrics were used to evaluate lakes: lake size to drainage area, lake land use 
disturbance, percent mean phosphorus (P) from standard, water clarity trend, and 
economic and recreational importance. A summary of each of these metrics and scoring 
methods are outlined in Table 1. The values for all lake metrics except trend were 
scored using a percent rank function. Lake ranking for each metric is shown in Table 2. 
All ranking scores were averaged per lake and then ranked according to this average. 
The final ranking is shown in Table 3.  

1. Lake Size to Drainage Area Ratio 

o What – The characteristics of the lake and a rough estimate of residence 
time which can indicate how upstream land uses vs. in-lake processes 
influence lake water quality. 

o Why – Lakes with a larger lake to watershed ratios may require more 
restoration effort and require a longer period of time for restoration efforts to 
result in lake water quality improvements. 

2. Lakeshed Land-Use Disturbance % 

o What – The percentage of land use that has changed from its original condition 
or has been converted to agricultural or urban land uses. 

o Why – Land cover is an important factor in determining the health of 
downstream waterbodies. Typically, the greater the area that has been 
converted from its native land use or perennial cover, the greater the impact 
on downstream waters. Protecting existing, native land cover in watersheds 
that have a low percentage of disturbance may be an important tool for 
maintaining high water quality lakes and streams. 

3. Percent Mean P from P Standard 
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o What – Lakes that are closer or further from meeting the water quality standard 
(deep or shallow). 

o Why – Addressing lakes that are close to the water quality standard 
provides some assurances that these lakes will not decline into an impaired 
state. 

4. Water Clarity Trend 

o What – the MPCA monitors water clarity data in lakes to evaluate historic and 
current conditions. From these data, trends are identified that reflect both 
historic management successes as well as inform the continuing challenge of 
controlling the more diffuse “nonpoint” polluted runoff sources and the impacts 
of increased water volumes from artificial drainage practices. 

o Why – Understanding which resources that are experiencing an improving or 
declining trend in water quality allows stakeholders to initially focus efforts on 
these lakes, particularly as it relates to how close the lake is to meeting water 
quality standards. 

5. Economic and Recreational Importance 

o What – The value of each lake based on the recreational and economic value 
of each lake. The recreational value was based on the uses provided by each 
lake which included fishing and hunting. Economic value was based on the tax 
value, recreational value, and density of population surrounding each lake.  

o Why – Quantifying each lakes “value” to the local community based on 
economic and recreation is important when considering what lakes are 
important to the local community. Lakes that provide high value in both of 
these categories offer a large return on investment of restoration resources.  
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SUMMARY RESULTS 

Lakes ranked from 1 to 13 using this draft criterion are listed below.  

1. Albert Lea 
2. Pickerel 
3. Fountain Lake 
4. State Line 
5. White 
6. Bear 
7. Goose 
8. Upper Twin 
9. Lower Twin 
9. Halls 
11. School Section 
12. Mud 
13. Sugar 

 
Table 3. Summary of DRAFT Lake Prioritization Criteria 

Priority Value Metric Scoring 

Lake Size to Drainage Area Ratio 
Values for lakes ranged from 5.2 to 428.5. Values were ranked using a 
percent rank function with low ratios having a higher rank and high 
ratios having a lower rank between 0 and 1.  

Lakeshed Land-Use Disturbance % 

Values for lakes ranged from 47 to 90%. Values were ranked using a 
percent rank function with high percent disturbance having a higher 
rank and lower percent disturbance having a lower rank between 0 and 
1.  

% Mean P from P Standard 

Values for lakes ranged from impaired to 44% below the standard. 
Values were ranked using a percent rank function with lakes closer to 
the standard (worse water quality) given a higher rank between 0 and 1.  

Water Clarity Trend 
(evaluated using both improving and 
declining trend) 

Lakes with an increasing clarity trend were given a rank of 1, lakes with 
no trend or not enough data for a trend were given a 0.5, and lakes with 
a decreasing trend were given a 0. No lakes were noted to have a 
decreasing trend. 

Economical and Recreational 
Importance 

Both recreation and economic values were given a score from 1 to 3 
resulting in a total combined score ranging from 2 to 6. Final scores were 
ranked using a percent rank function with high scores ranking higher and 
low scores ranking lower. Economic and Recreational Importance scores 
were given a weight of 2 times other metric values in the final rankings. 
 
Recreation: Lakes providing both fishing and hunting recreational uses 
were scored 3, lakes with one were scored 2, the rest of the lakes were 
scored 1. 
 
Economic: Lakes with high tax values and dense population surrounding 
lake and high recreational value were scored 3, lakes with some but not 
all of these were scored 2, and lakes with no residences or recreation 
were scored 1.  
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Figure 1. Map of Shell Rock River/Winnebago River Lakes with Mean Total Phosphorus Concentrations
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Table 4. Ranking Metrics Using Draft Criteria for Shell Rock River/Winnebago River Lakes. 

Lake ID Lake Name Lake Size to 
Drainage Area 

Ratio 

Lake Land-Use 
Disturbance 

Percent from 
Standard 

Trend Recreational 
Importance 

Economic 
Importance 

Total Economic and 
Recreational  
Importance 

24001400 Albert Lea 35.2 86% -48% Increasing trend 3 3 6 
24002500 Pickerel 6.3 78% 2%  3 3 6 
24001800 Fountain Lake 161.6 86% -76% No evidence of trend 3 3 6 
24003000 State Line 8.19 76% -185% Increasing trend 2 2 4 
24002400 White 6.9 47% -19% Increasing trend 2 3 5 
24002800 Bear 24.1 90% -72% No evidence of trend 2 1 3 
24003100 Upper Twin 48.6 77% -91%  2 1 3 
24001700 Goose 40.8 83% -27%  1 2 3 
24002700 Lower Twin 24.7 71% -13%  2 1 3 
24003800 Halls 515.4 87% 40%  2 1 3 
24004000 School Section 5.2 48% -183%  1 1 2 
24006800 Mud 17.3 59% -175%  1 1 2 
24003700 Sugar 57.8 85% 44%  1 1 2 

 
 
Table 5. DRAFT Ranking Scores for Shell Rock River/Winnebago River Lakes. 

Lake ID Lake Name Lake Size to 
Drainage Area 

Ratio Score 

Lakeshed Land-
Use Disturbance 

Score 

Percent From 
Standard Score 

Trend Score Economic and 
Recreational 

Importance Score 

Overall Score Rank 

24001400 Albert Lea 0.42 0.83 0.50 1 0.83 1.72 1 
24002500 Pickerel 0.92 0.50 0.17 0.5 0.83 1.58 2 
24001800 Fountain Lake 0.08 0.75 0.67 0.5 0.83 1.57 3 
24003000 State Line 0.75 0.33 1.00 1 0.67 1.55 4 
24002400 White 0.83 0.00 0.33 1 0.75 1.48 5 
24002800 Bear 0.58 1.00 0.58 0.5 0.25 0.88 6 
24003100 Upper Twin 0.25 0.42 0.75 0.5 0.25 0.73 7 
24001700 Goose 0.33 0.58 0.42 0.5 0.25 0.72 8 
24002700 Lower Twin 0.50 0.25 0.25 0.5 0.25 0.65 9 
24003800 Halls 0.00 0.92 0.08 0.5 0.25 0.65 9 
24004000 School Section 1.00 0.08 0.92 0.5 0.00 0.50 11 
24006800 Mud 0.67 0.17 0.83 0.5 0.00 0.43 12 
24003700 Sugar 0.17 0.67 0.00 0.5 0.00 0.27 13 
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Goal 2:  Improve stream water quality by reducing E. coli, nutrient, and TSS source 
loading and implementing practices that reduce flow alteration.  

Measurable Outcome:   
• Since E.coli is naturally occurring in streams it is difficult to measure the direct relationship 

between watershed improvement practices and the resulting change in stream E.coli 

concentrations.  Therefore, the measurable outcome for reducing E.coli in streams will be 

based on the number of implementation actions/projects put in place to address E.coli. 

o Replace and/or upgrade 40 failing or non-compliant septic systems. 

o Bring non-compliant feedlots into compliance (1 non-compliant in Shell Rock, 2 non-

compliant in Winnebago) 

o Ensure feedlots that are expanding maintain necessary management practices.    

• Minimum daily dissolved oxygen (DO) concentrations will be above 5 mg/L and mean growing 

season DO flux will stay below 5 mg/L for stream reaches with current monitoring. 

• For streams that are not monitored for DO, measurable goals will be established for total 

phosphorus or total suspended solids concentrations. 

o WQ goals were established for TP and TSS based on the spreadsheet targeting tool’s 

scenario run for the Wedge Creek, Bancroft Creek, Shoff Creek, and Peter Lund 

Creek outlets. The final scenario will be run through HSPF/SAM to generate 

concentrations. Draft load reductions that will be achieved by the end of the planning 

period are shown in the table below. 

 
Table 6. Priority River Outlet Measurable Outcomes 

Management 
Area 

TP Reduction 
(lbs/yr) 

TSS Reduction 
(tons/yr) Cost 

Wedge Creek 
Outlet 

1,222 224 
$ 1,874,650 

Bancroft Creek 
Outlet 

1,434 237 
$ 1,969,050 

Shoff Creek 
Outlet 

535 87 
$ 431,200 

Peter Lund 
Creek Outlet 

1,177 142 
$ 1,567,150 

Total 4,368 690 $ 5,842,050 
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Measure (units):  
• E.coli outcomes will be measured by tracking the number of septic systems replaced per 

year, number of feedlots brought into compliance per year, and number of feedlots that 

expand which require additional management actions per year.  

• DO (mg/L) will be measured using a calibrated Sonde 

• Use HSPF/SAM to track progress at outlets of Wedge Creek, Bancroft Creek, Shoff Creek, 
and Peter Lund Creek towards the measurable goals and use monitored data where 
available to validate modeled results.  
 

Frequency of Measure:  

• E.coli  - biennial evaluation of implementation level of effort.  
• Annual monitoring of minimum DO concentrations and DO flux during sonde deployment 

using protocol identified above. 
• Annual progress tracking using HSPF/SAM and monitoring data where available.  

Potential Measures of Level of Effort/Activity to address goal:  

• Tracking via e-Link or similar BMP database 
• Track pathogen reducing, nutrient reducing, sediment reducing, and habitat improving 

implementation practices/expected reductions annually, and assess whether the resources 
improvement goal was achieved using in-stream monitoring data on a five-year basis.  

• Track miles of improvement and implementation of practices/expected improvements annually.  
• Evaluate using SAM where applicable 

 
Targeting implementation activities:  

• Priority stream reaches were selected based on being major drainages to the priority TMDL 
lakes. Therefore the implementation actions to achieve the TP and TSS measurable goals 
for the priority streams are met through achieving the lake implementation actions.  
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Issue Statement #B1: Erosion and Sediment Control                                                
Resource Category: Surface Water 

Increased and accelerated runoff have caused elevated or fluctuating water levels which result in 
shoreland and streambank erosion. There is increased erosion and sedimentation issues from 
streambanks and shoreland areas as well as from land management practices. These impacts may 
be compounded due to increased rates of extreme weather events.  

Desired Future Condition:  
Excessive erosion and sedimentation is controlled.  
 

Goal 1:  Reduce overland runoff  

Measurable outcome:  

• Implement urban stormwater management practices in the City of Albert Lea over the 10-yr 
plan period 

o Install a minimum of two raingardens 
o Install a minimum of two retention ponds 
o Install a minimum of two stormwater ponds 
o Replace two Sweeper units 

• TSS reductions achieved through implementing BMP’s callout out in Issue Statements A1 
and A2. 

• Increase/Promote awareness of stormwater management (i.e. street sweeping) in smaller 
urban areas. 

Measure:  

• Number of urban BMPs implemented  

Frequency of measure:  Biennial 

Potential measures of level of effort/activity to address goal:  

• Tracking via e-Link or similar BMP database. 
• Annual tracking and reporting of 6 minimum control level activities as required by the MPCA 

permit.  

Targeting implementation activities:  

• Identified areas for urban stormwater practices based on previous studies.  
• Target smaller urban areas for awareness. 
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Goal 2:  Reduce shoreline and streambank erosion.  

Measurable outcome: Stabilize a minimum of 9,800 linear feet of eroding and failing streambanks 
and shoreline and complete inventory of failed streambanks. 

Measure:  

• Linear feet of streambanks and shoreline stabilized (portion of known bank failures). 
• Identify how many streambank assessments should be completed to identify potential 

opportunities for other streambank restoration projects. 
o Conduct inventory of failed streambanks 

Frequency of measure: Biennial  

Potential measures of level of effort/activity to address goal:  

• Tracking via e-Link or similar BMP database 

Targeting implementation activities:  

• Target areas identified in failing streambank inventory: 
o Shell Rock Watershed District inventory of failing banks. 

§ Shoff Creek; Starting at Parcel 341650250, roughly 1400ft 
§ Bancroft Creek; Starting at Parcel 130280061, roughly 8000ft 
§ (Lake shore) Albert Lea Lake Parcel 343250050 400ft 

• Conduct inventory of streambanks where one has not already been completed. 
• Following results of inventory target additional stretches with failed streambanks. 

 

 



 A P P E N D I x  D :  R E S O U R C E  P R I O R I T I Z AT I O N  A N D  I S S U E  S TAT E M E N T S

Shell Rock River and Winnebago River Comprehensive Watershed Management Plan Page D15 

SShheellll  RRoocckk  --  WWiinnnneebbaaggoo  RRiivveerr  CCWWMMPP  IIssssuuee  SSttaatteemmeenntt  FFrraammeewwoorrkk  
 

B2: Protect Soil Health Issue Framework June 8, 2020 Page 15 of 33 

Issue Statement b2: Protect Soil Health                                       
Resource Category: Natural Resources 

Degraded soil health conditions have resulted in reduced agricultural production, decreased nutrient 
and water holding capacity, decreased infiltration, and increased erosion across the landscape.  

Desired Future Condition:  
Implement practices to improve soil health which will lead to increased agricultural production, 
increased nutrient and water holding capacity, increase infiltration, and decrease erosion. Adopting 
practices to increase soil health such as planting cover crops, practicing reduced or no tillage, crop 
rotations, and rotational or prescribed grazing will help achieve the five soil health principals: soil 
armoring, minimizing soil disturbance, plant diversity, continual live plant/root, and livestock 
integration. 

 

Goal 1:  Better understand current soil health conditions in the planning area. 

Measurable outcome: Identify and quantify the existing efforts to improve soil health across the 
planning area while maintaining current outreach and education (1 winter workshop, 1 fall field day, 
roughly 12 posts on FB per year, enter information into Farming in the Heartland twice a year, 
provide No-Till Farmer Online/Magazine Subscriptions to local landowners) 

Measure (units):  

§ Number of acres using soil health (cover crops, reduced or no tillage, rotational grazing) 
practices 

§ Number of research and education activities 

Frequency of measure:  

• Annual tracking of acres using soil health practices 
o This methodology is subject to change and will use the best available information. 

Approach may include: Field surveys, information from NRCS, e-link, satellite 
imagery, GIS analysis. 

• Biennial tally of activities (# of events, # of participation # of website hits, etc) 
 

Analysis and Assessment:  

§ Assessment of current soil health practices and evaluate changes in adoption and soil health 
conditions over the life of the plan.  
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Potential measures of level of effort/activity to address goal: 

• Track number of research and education activities to understand soil health held in the 
project area 

Targeting implementation activities:  

1. Use best available information identify existing efforts across the entire planning area  
2. Project area-wide awareness campaigns for O&E 
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Goal 2:   Increase the number of soil health practices on agricultural land.  

Measurable outcome: 9,984 acres of newly implementing soil health practices.  

Measure (units):  

• The number of acres implemented for each soil health practice 
• BWSR tillage assessment 

 

Frequency of measure:  

• Biennial tracking of acres enrolled; document change over time.  

Potential measures of level of effort/activity to address goal:  

• Track acres of soil health practices installed on cropland via e-Link or similar BMP database  
• BWSR new GIS analysis layers to show implementation of conservation tillage and cover 

crops  
• Potentially enroll a sample of producers willing to have testing done to assess primary soil 

health characteristics.  
• Leverage accepted approach to estimate the water storage gained by adoption of soil health 

practices. 

Targeting implementation activities:  

• Target priority management areas and areas within the management areas that provide 
multiple benefits (cost effective pollutant reduction). 

• Leverage relationships with willing landowners. 
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Issue Statement C1: Protect Sites of High Ecological Value                                   
Resource Category: Natural Resources 

The remaining sites of high ecological value are at risk of degradation and may need protection 
and enhancement. 

Desired Future Condition  

Significant portions of native habitat have been restored.  Resources of high ecological value are 
protected and expanded.  

 

Goal 1:  Protect and enhance outstanding, high, and moderate biologically significant 
areas in the Shell Rock – Winnebago River Watershed 

Measurable outcome: Enhance 1,527 acres of biologically significant areas and expand protected 
area adjacent to biologically significant areas. 

Protect: Land held in perpetual easement as well as state and federal lands.    

Enhance: Remove/replace less desirable or invasive plants with native plants. 

Restore: Create new habitat by changing landuse (i.e. changing row crops to native planting). 

Measure:  

• Number of acres of high ecological value and critical habitat maintained and enhanced. 
• Number of acres of easements established surrounding high ecological and critical value 

habitat.  
• Number and acres of protected habitat that is enhanced 

 

Frequency of measure: Biennial 

Targeting implementation activities:  

• Leverage projects already identified  
• Target protection of critical habitat areas based on: 

o Current rank (High/medium/low) 
o Proximity/adjacent to areas of biological and biodiversity significance 
o Size of basin for enhancement potential. 
o Willing landowners 

Scenario spreadsheet results (multiple benefits) 
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Figure 2. Biologically Significant and Critical Habitat Areas



Page D20 Shell Rock River and Winnebago River Comprehensive Watershed Management Plan

A P P E N D I x  D :  R E S O U R C E  P R I O R I T I Z AT I O N  A N D  I S S U E  S TAT E M E N T S

SShheellll  RRoocckk  --  WWiinnnneebbaaggoo  RRiivveerr  CCWWMMPP  IIssssuuee  SSttaatteemmeenntt  FFrraammeewwoorrkk  
 

C2: Restore Wetland and Upland Habitat Issue Framework                 June 8, 2020
 Page 20 of 33 

Issue Statement C2: Restore Wetland and Upland Habitat                           
Resource Category: Natural Resources 

Land use alterations have reduced, degraded, and decreased the quality and abundance of upland 
and wetland habitat.  

Desired Future Condition  
Significant portions of upland and wetland areas are restored.  

 

Goal 1:  Restore altered wetlands and degraded upland habitat.  

Measurable outcome:   

1. Restore 1,728 acres of upland habitat.  
2. Restore 8,630 acres of wetland habitat. 

o 8,102 (restored wetlands) plus an additional 528 acres from projects identified below.  

Measure:  

• Number of acres of newly restored upland areas and conversion to perennials. 
• Number of acres of newly restored wetlands (includes newly restored wetlands and restoring 

degraded habitat in existing wetlands). 
 

Frequency of measure: Biennial 

Analysis and Assessment: 

• Tracking via e-Link for projects that are implemented within BWSR grants that utilize e-Link 
or similar BMP database 

• GIS analysis 

Targeting implementation activities:  

• Target wetlands based on: 
o Multiple benefits: targeting for upland water storage locations and water quality 

benefits. 
o Wetlands with known degraded habitats. 

§ Miller Track/Orr Wetland 240 acres 090060020, 090060013 (and many other 
parcels) 

§ Vandegrift wetland 140362022, 20 acres 
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§ Bancroft Wetland restoration 50 acres 130210030, 130160060 
§ Pickerel Lake Property 080190090 080200380 and others, 218 acres (with 

upland) 
o Restorable wetland tool 

• Target upland habitat areas based on: 
o Multiple benefits: areas identified in scenario that provide water quality benefits. 
o Areas with poor soils for farming 
o Areas adjacent to critical habitat complexes 
o Size of restoration project (larger being better) 
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Issue Statement C3: Groundwater Quantity and Quality                                     
Resource Category: Groundwater  

Groundwater and drinking water supplies are threatened by human actions as well as naturally 
occurring contaminants. There may be areas that have low groundwater volume which could be 
impacted by high-capacity wells. 
 
Desired Future Condition  
To have sustainable, drinkable groundwater.   

 

Goal 1: Reduce the risk of groundwater contamination  

Measurable outcome:   

• Track Nitrate test results above 3.0 mg/L  
• Ammonia levels in groundwater used for drinking water in the City of Albert Lea do not 

exceed 0.2 mg/L  
• Replace and upgrade 40 failing or non-complaint septic systems. 
• Bring non-compliant feedlots into compliance. 
• Ensure feedlots that are expanding maintain necessary management practices.    
• Seal 5 unused or abandoned wells per year. 
• O&E to increase awareness on Arsenic in groundwater. 

Measure:  

• The number of wells tested and the % of those that are above 3.0 mg/L  
• Average annual ammonia level in groundwater used for drinking water 
• Number of septic systems replaced per year 
• Number of feedlots that expand requiring additional management actions per year. 
• Number of wells sealed per year. 

 

Frequency of measure: Biennial 

Analysis and Assessment:  

• Community well testing events 
• MDA Township Testing Program 
• Freeborn County Feedlot Program 

Targeting implementation activities:  
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• Target well sealing based on public input and requests.  
• Drinking water supply management area (DWSMA) vulnerability is moderate or high; or  
• Pollution sensitivity to wells is high; or  
• Pollution sensitivity to near surface materials is high; or  
• Karst regions; or  
• Well testing show ≥ 5 mg/L nitrate  
• Freeborn County septic inventory (in the Winnebago)  

Implementation Strategies:  

• Manure management planning and implementation 
• Septic System upgrades  
• Feedlot upgrades and treatment of runoff  
• Promote nutrient management practices for agricultural audiences and low-input lawn care 

practices for residential audiences through outreach and education events, workshops, and 
on-line distribution of materials.  

• Increase the number of acres using cover crops to scavenge nutrients.  
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Issue Statement D1: Improve Degraded Aquatic Habitat                                      
Resource Category: Natural Resources 

Fish and macroinvertebrate populations are threatened by a lack of habitat, poor biological quality, 
channelized streams, altered hydrology, and poor water quality due to high sediment loading and 
algal blooms. 

Desired Future Condition  
Habitats that fully support fish and macroinvertebrate communities.  

 

Goal 1:  Restore aquatic habitat  

Measurable outcome:   

• Implement projects targeting biologically impaired stream reaches that address causes 
identified in Stressor I.D. report.  

o Includes upland BMPs identified in scenario results as well as streambank 
stabilization projects.  

• Restore habitat in shallow lakes. 
o Restore State Line Lake habitat (372 acres) from drawdown right now.  

• Track change in macroinvertebrate index of biological integrity (MIBI) and fish index of 
biological integrity (FIBI) scores as new data is made available by MPCA.  

• Restore habitat in Fountain lake 
o Dredging 
o In-lake habitat restoration by creating in-lake habitat structures for improved fisheries 

habitat. 
• O&E on shoreland management and benefits of maintaining buffer along shoreline. 

Measure:  

• Number of projects that provide multiple benefits and address areas with known degraded 
habitat. 

• Track IBI score changes when next SID report is completed. 
• Number of shallow lake habitat restoration projects 
• Number of habitat restoration projects on Fountain Lake 

Frequency of measure: Biennial 

Analysis and Assessment: 

• Tracking/spreadsheet analysis 
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• Watershed Monitoring Report 

Considerations/Notes regarding analysis and assessment:  

• The MPCA 10-year intensive monitoring and assessment must be completed regularly to 
evaluate changes and improvements. 

Targeting implementation activities:  

• Waterbodies with projects already identified. (Draft TMDL Implementation Plan Barr, 2013) 
• Waterbodies with habitat potential. 
• Streams with multiple benefit opportunities: 

o Stream reaches with stressors (from stressor ID) that align with other pollutants 
targeted in higher priority goals.  
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Goal 2:  Decrease rough fish population, abundance, and distribution. 

Measurable outcome:   

• Maintain rough fish so they do not exceed desirable levels (100lbs/hectare) 

Measure:  

• Number of rough fish kills annually, and number of fish barriers installed  
• Pounds of fish removed from lakes via fish kills and carp harvesting  
• Number of radio-telemetry fish to assist in winter removal and tracking efforts.  

 
Frequency of measure: 

• Biennial  

Analysis and Assessment: 

• Tracking of fish kills and barriers with tracking/spreadsheet 
• Surveys of lakes where attempts to reestablish native aquatic vegetation were made 
• AIS infestation list 
• DNR aquatic plant surveys 
• DNR fish stocking data 

Considerations/Notes regarding analysis and assessment:  

• Monitor populations of rough fish in specified lakes over time must be completed regularly to 
evaluate changes.  
 

Targeting implementation activities:  

• Lakes with projects already identified  
• Lakes with internal loading issues and known populations of rough fish 
• Number of aquatic invasive species management plans developed when needed 
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Goal 3: Enhance and restore native aquatic vegetation  

Measurable outcome:  Increased seeding and planting of native plant during restoration and O&E 
on impacts from certain water recreation sports. 

Measure:  

• Number of acres of native aquatic reestablished  
• Number of aquatic acres with improved and increased vegetation  

Frequency of measure: Biennial 

Analysis and Assessment: 

• Surveys of lakes where attempts to reestablish native vegetation were made  
• Use the DNR rating scale from their lake management plans and sets thresholds for 

management intervention.  

Considerations/Notes regarding analysis and assessment:  

• Monitoring must be completed regularly to evaluate change over the 10-year planning period 

Targeting implementation activities:  

• Leverage existing efforts that are being undertaken by all partners and stakeholders  
• Incorporate native plant restoration into future projects where appropriate 
• Target priority lakes 
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Issue Statement D2: Invasive Species                                             
Resource Category: Natural Resources 

Invasive species threaten the health and quality of upland, wetland, riparian, and aquatic 
ecosystems.   Invasive species need to be controlled to reduce their impact. 

Desired Future Condition  
Invasive species have been controlled and no longer impact native ecosystems.  

 

Goal 1:  Reduce aquatic invasive species impact to waterbodies 

This includes all aquatic species such as invasive carp, curly leafed pondweed and Chinese 
mystery snails.  

Measurable outcome:   

• Manage lakes with aquatic invasive species identified. 
o Invasive carp management will follow the same outcomes and measures identified in 

Issue D1 – Improved degraded habitat, Goal 2 – Decrease rough fish population and 
abundance.  

o Treatments for curly leafed pondweed 
• Outreach and education events on invasive species management (educate on all aquatic 

invasives) 
o Topics shared monthly via watershed districts Facebook page and information in 

watershed district’s email chain 3 times per year.  

Measure:  

• Number/type/amount of AIS to control in specified lakes  
• Number of treatments on curly leafed pondweed 
• Number of outreach and education events 
• Monitor known aquatic invasive infestations. 

Frequency of measure: Biennial 

Analysis and Assessment: 

• Surveys of lakes and areas with where attempts to control AIS were made  
• Create track surveys  
• Electrofishing to get biomass index of rough fish 
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Considerations/Notes regarding analysis and assessment:  

• Surveys need to be completed regularly to evaluate changes over time 

Potential measures of level of effort/activity to address goal:  

Targeting implementation activities:  

• Target lakes with existing projects identified. 
o Pickerel Lake 
o White Lake 
o Fountain Lake 
o Albert Lea Lake 

• Target strategic placement from past efforts for fish barriers (headwaters lakes, chain of 
lakes, Bancroft creek) 

• Tagging of rough fish on popular fishing lakes   
• Pit tagging to measure accuracy of fish barriers 
• Target priority lakes infested with curly leafed pondweed 
• Lakes with known aquatic invasive vegetation infestations 
• Education and outreach to prevent introduction of invasive species such as zebra mussels  
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Goal 2: Reduce the area of wetland and upland impacted by invasive species  

This includes species such as purple loosestrife, buckthorn, wild parsnip, and Canadian thistle.  

Measurable outcome:  Implement invasive species management plans to reduce impacts from 
invasive species   

Measure:  

• Annual aggregation of information from invasive species management plans.  Information 
may include;  

o Number of invasive species present in a defined habitat 
o Acres of infestation 
o Number of habitat areas or waterbodies infested in watershed 
o Standardized surveys  

Frequency of measure: Biennial 

Potential measures of level of effort/activity to address goal:  

• Identify annually: 
o Number of infested habitat areas or waterbodies with invasive management plans 

established 
o Number of inspection sites  
o Number of sites and number of acres where invasive species control efforts were 

implemented. 

Targeting implementation activities:  

• Target invasive species management actions tied to upland habitat projects identified in 
higher priority goals.  

• Infested areas within close proximity to high quality habitat 
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Goal 3: No newly detected invasive species will become established   

Measurable outcome:   

• Maintain existing level of aquatic invasive species watercraft inspections 
• Establish one early detection and rapid response plan for a priority lakes 
• Share aquatic invasive species topics monthly via watershed districts Facebook page and 

information in watershed districts email chain 3 times per year.  

Measure:  

• Track efforts being taken to conduct monitoring and outreach 

Frequency of measure: Biennial 

Potential measures of level of effort/activity to address goal:  

• Identify biennial the number of: 
o County Sheriff training 
o infested waterbodies  
o new watercraft inspectors at lakes 
o species of concern detected in the watershed  
o rapid response plans established for lakes 
o lake associations ( I would say community instead of lake associations) monitoring 

for AIS 
o community/public outreach events  
o informational campaigns/radio advertisements. 

Considerations/Notes regarding analysis and assessment:  

• Coordinate with the County Highway (Ag Inspector) department and townships reporting to 
identify potential areas of infestation 

• MNDNR invasive species inventories 
• Leverage information and resources from collaborative resources such as the Midwest 

Invasive Plant Network, among others.  

Targeting implementation activities:  

• Prioritize popular recreation lakes with high traffic public landings 
• Target water users/lakeshore owners with outreach and education materials.  
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Issue Statement E1: Groundwater Protection                 
Resource Category: Groundwater  

Groundwater recharge areas (and particularly karst areas and course textured soils) of watershed 
within the Planning Area are vulnerable to contamination and need to be protected and 
understanding of groundwater resources needs to be improved.  
 
Desired Future Condition  
Increase protection in known highly vulnerable areas, improve understanding of groundwater 
resources, and increase educational opportunities to help public better understand their role in 
improving their drinking water resources. 

 

Goal 1: Protect known highly vulnerable areas 

Measurable outcome:  Land use risk within highly vulnerable areas is reduced by 1370 acres 
through conversion to permanent protection or implementation of cover crops.  

Table 7. Groundwater Protection Measurable Outcomes 
Management Area Cover Crops 

(acres) 
Perennial 

Cover 
(acres) 

Fountain Lake North 291 47 

Fountain Lake South 44 9 

Peter Lund Creek 247 42 

Albert Lea Lake Lakeshed 14 2 

Twin Lakes/Goose Creek 4 1 

Shell Rock Outlet 268 45 

Bear Lake 102 19 

Winnebago Outlet 196 38 

Total 1167 203 

 

Measure: Number of acres converted to permanent protection or reduced risk land uses.  

Frequency of measure: Biennial 

Targeting implementation activities:  

• Focus on areas identified by MDA’s new nitrogen fertilizer rule  
• Drinking water supply management area (DWSMA) vulnerability is moderate or high; or  
• Pollution sensitivity to wells is high; or  
• Pollution sensitivity to near surface materials is high; or  
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• Karst regions; or  
• Well testing show ≥ 5 mg/L nitrate  

Goal 2. Enhance and collaborate with existing wellhead protection planning efforts 
 
Measurable outcome:  Provide support in MDH’s efforts to establish additional wellhead protection 
areas.  

Measure:  

• Participation in the number of wellhead protection plans being developed or implemented 
• Number of wellhead protection plan activities implemented 

Frequency of measure: Biennial 

Targeting implementation activities:  

• Target communities located in areas with high pollution sensitivity in near surface materials. 

 

Goal 3:  Increase understanding of groundwater resources and human influences 

Measurable outcome:  Develop a County Geologic Atlas for Freeborn County and increase public 
awareness of human influences on groundwater quality. 

Measure:  

• Develop County Geologic Atlas 
• Develop County Groundwater Atlas 
• Conduct X number of outreach and educational events on Contaminants of Emerging 

Concern (CEC) 
• Conduct X number of outreach and educational events educating landowners of new 

nitrogen fertilizer restrictions. 

Frequency of measure: Biennial 

Targeting implementation activities:  

Timing will be held off until January for approval process at County.  
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PLANNING AREA COST EFFECTIVENESS MAPS

Figure E.1: Planning Area: Cover Crops Cost Effectiveness with Aquifer Vulnerability
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P L A N N I N G  A R E A  C O S T  E F F E C T I V E N E S S  M A P S

Figure E.2: Planning Area: Restored Wetland Cost Effectiveness
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Figure E.3: Planning Area: Grassed Waterway Cost Effectiveness 
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Figure E.4: Planning Area: WASCOB Cost Effectiveness
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Figure E.5: Planning Area: Perennial Cover Cost Effectiveness with Critical Habitat
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BANCROFT CREEK IMPLEMENTATION TARGETING MAPS

Figure E.6: Bancroft Creek: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.7: Bancroft Creek: Restored Wetland Implementation Targeting Areas for Treating  
    Total Phosphorus 
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B A N C R O F T  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.8: Bancroft Creek: Grassed Waterway Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.9: Bancroft Creek: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus
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B A N C R O F T  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.10: Bancroft Creek: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus
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WEDGE CREEK IMPLEMENTATION TARGETING MAPS

Figure E.11: Wedge Creek: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus
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W E D G E  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.12: Wedge Creek: Restored Wetland Implementation Targeting Areas for Treating  
    Total Phosphorus 
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Figure E.13: Wedge Creek: Grassed Waterway Implementation Targeting Areas for Treating  
    Total Phosphorus
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W E D G E  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.14: Wedge Creek: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.15: Wedge Creek: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus



Page E16 Shell Rock River and Winnebago River Comprehensive Watershed Management Plan

SHOFF CREEK IMPLEMENTATION TARGETING MAPS

Figure E.16: Shoff Creek: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.17: Shoff Creek: Restored Wetland Implementation Targeting Areas for Treating  
    Total Phosphorus 
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S H O F F  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.18: Shoff Creek: Grassed Waterway Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.19: Shoff Creek: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus
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S H O F F  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.20: Shoff Creek: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus
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PETER LUND CREEK IMPLEMENTATION TARGETING MAPS

Figure E.21: Peter Lund Creek: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus
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P E T E R  L U N D  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.22: Peter Lund Creek: Restored Wetland Implementation Targeting Areas for Treating  
    Total Phosphorus 
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Figure E.23: Peter Lund Creek: Grassed Waterway Implementation Targeting Areas for Treating  
    Total Phosphorus
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P E T E R  L U N D  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.24: Peter Lund Creek: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.25: Peter Lund Creek: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus
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ALBERT LEA LAKE IMPLEMENTATION TARGETING MAPS

Figure E.26: Albert Lea Lake: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.27: Albert Lea Lake: Restored Wetland Implementation Targeting Areas for Treating  
    Total Phosphorus 
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A L B E R T  L E A  L A K E  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.28: Albert Lea Lake: Grassed Waterway Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.29: Albert Lea Lake: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus
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A L B E R T  L E A  L A K E  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.30: Albert Lea Lake: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus
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TWIN LAKES/GOOSE CREEK IMPLEMENTATION TARGETING MAPS

Figure E.31: Twin Lakes/Goose Creek: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus
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T W I N  L A K E S / G O O S E  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.32: Twin Lakes/Goose Creek: Restored Wetland Implementation Targeting Areas for  
    Treating Total Phosphorus 
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Figure E.33: Twin Lakes/Goose Creek: Grassed Waterway Implementation Targeting Areas for  
    Treating Total Phosphorus



Page E34 Shell Rock River and Winnebago River Comprehensive Watershed Management Plan

T W I N  L A K E S / G O O S E  C R E E K  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.34: Twin Lakes/Goose Creek: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus 
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Figure E.35: Twin Lakes/Goose Creek: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus
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SHELL ROCK OUTLET IMPLEMENTATION TARGETING MAPS

Figure E.36: Shell Rock Outlet: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.37: Shell Rock Outlet: Restored Wetland Implementation Targeting Areas for Treating  
    Total Phosphorus 
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S H E L L  R O C K  O U T L E T  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.38: Shell Rock Outlet: Grassed Waterway Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.39: Shell Rock Outlet: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus
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S H E L L  R O C K  O U T L E T  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.40: Shell Rock Outlet: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus
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BEAR LAKE IMPLEMENTATION TARGETING MAPS

Figure E.41: Bear Lake: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus
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B E A R  L A K E  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.42: Bear Lake: Restored Wetland Implementation Targeting Areas for Treating  
    Total Phosphorus 
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Figure E.43: Bear Lake: Grassed Waterway Implementation Targeting Areas for Treating  
    Total Phosphorus



Page E44 Shell Rock River and Winnebago River Comprehensive Watershed Management Plan

B E A R  L A K E  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.44: Bear Lake: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus 
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Figure E.45: Bear Lake: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus
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WINNEBAGO OUTLET IMPLEMENTATION TARGETING MAPS

Figure E.46: Winnebago Outlet: Crop Cover Implementation Targeting Areas for Treating  
    Total Phosphorus



 W I N N E B A G O  O U T L E T  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Shell Rock River and Winnebago River Comprehensive Watershed Management Plan Page E47 

Figure E.47: Winnebago Outlet: Restored Wetland Implementation Targeting Areas for Treating  
    Total Phosphorus 
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W I N N E B A G O  O U T L E T  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.48: Winnebago Outlet: Grassed Waterway Implementation Targeting Areas for Treating  
    Total Phosphorus
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Figure E.49: Winnebago Outlet: WASCOB Implementation Targeting Areas for Treating  
    Total Phosphorus
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W I N N E B A G O  O U T L E T  I M P L E M E N TAT I O N  TA R G E T I N G  M A P S

Figure E.50: Winnebago Outlet: Perennial Implementation Targeting Areas for Treating  
    Total Phosphorus
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rreessppeecc..ccoomm  RSI(RCO)-2428/2-20/25 

 
 

3824 Jet Drive 

Rapid City, SD  57703 

P.O. Box 725  ////   Rapid City, SD  57709 

605.394.6400 

EXTERNAL MEMORANDUM 

TToo:: Ms. Emily Zanon 
Watershed Project Manager 
Minnesota Pollution Control Agency 
18 Woodlake Dr. 
Rochester, MN  55904 

cccc::  Project Central File 2428 — Category A 

FFrroomm:: Mr. Seth Kenner 
Staff Engineer 
RESPEC 
P.O. Box 725 
Rapid City, SD  57709 

DDaattee:: October 13, 2020 

SSuubbjjeecctt:: Shell Rock River/Winnebago River Best Management Practice Targeting 
Methodology 

This technical memorandum summarizes work done by RESPEC to target the most beneficial 
and cost-effective locations to place best management practices (BMPs) throughout the 
Shell Rock River and Winnebago River Watersheds. This project was based on Hydrologic 
Simulation Program – FORTRAN (HSPF) Scenario Application Manager (SAM) (hereafter 
referred to as SAM) loads further targeted in mile sections using the raster-based Revised 
Universal Soil Loss Equation (RUSLE) and nutrient-loading calculations. 

OVERVIEW 
The large-scale HSPF model applications for the Shell Rock River and Winnebago River 
Watersheds developed for the Minnesota Pollution Control Agency (MPCA) represent uniform 
loading rates for each land cover within each Hydrologic Unit Code (HUC) 14 (Minnesota 
Department of Natural Resources [MNDNR] Level 7). At the HUC 8-scale and given the 
available observed data, this resolution is adequate for effectively representing the 
predominant sources and general locations of the contributing nutrient and sediment loads. 
However, within each HUC 14, significant variations in watershed characteristics that may not 
be captured by the watershed scale models can occur. The targeting tool will help watershed 
managers to identify areas for implementation at a higher resolution. 

METHODOLOGY 
The first step for targeting higher nutrient- and sediment-loading areas was to choose the 
most appropriate targeting polygons. RESPEC determined that because of the resolution of 
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the tillage information available, polygons at the Public Land Survey System (PLSS) square-mile level 
would be ideal for this project. PLSS square-mile polygons were intersected with the HSPF 
subwatershed and given IDs (Poly_SubIDs) based on county, township, section, range, and 
subwatershed. Poly_SubID polygons are shown in Figure 1. A set of map keys with Poly_SubID values is 
included in Attachment A. The second step was to perform the RUSLE raster calculations and the 
nutrient-loading raster calculations.  
 

FFiigguurree  11..  Polygons Used for Shell Rock River/Winnebago River Best Management Practice Targeting. 

The HSPF-SAM targeting methodology focuses on analyzing the water quality impact of establishing 
cover crops, no-till, and/or Water and Sediment Control Basins (WASCOBs) on row crops in the corn 
and soybean rotation. All of the cropland was assumed to be in this rotation because in this area the 
corn and soybeans make up approximately 99 percent of crops planted. The HSPF modeled loads are 
calibrated to instream observed flow and water quality, which provide better estimates at a larger scale. 
These more accurate large-scale HSPF cropland loads were distributed to cropland in each Poly_SubID 
by calculating the percent of the total high-resolution load on the cropland in each Poly_SubID.  
 
Current sediment loads were estimated using the same spatial datasets and the RUSLE. Current total 
nitrogen loads were estimated spatially based on the Lazarus methodology [Lazarus, 2018] and used 
elevation (i.e., slope), crop type, soil, and county spatial datasets. Current total phosphorus loads were 
estimated as a function of the nitrogen and sediment loads. 
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ESTIMATION OF SEDIMENT LOADING 
The higher-resolution sediment loading was estimated using the RUSLE. The RUSLE [Renard et al., 
1997] is an empirical erosion prediction equation that can be used to estimate the long-term mean 
annual soil loss from several variables. RUSLE is given as: 
 A=RKLSCP  (1) 

where A is the long-term mean annual soil loss (imperial tons per acre), R is the rainfall-runoff erosivity 
factor (hundreds of foot-ton-inches per acre per hour), K is the soil erodibility factor (ton-acre-hours per 
hundred foot-tons per inch), L is the slope length factor, S is the slope steepness factor, C is the cover-
management factor, and P is the support practice factor. Factors L and S are often considered as a 
single factor LS, which is referred to as the combined length-slope factor. Separate rasters were 
developed for each of the five components and soil loss (A) was determined as the product of those 
layers. The following sections detail how each layer used in the RUSLE calculation was developed. 

R FACTOR 
R, the rainfall-runoff erosivity factor, captures the effect of rainfall-runoff processes, storm intensity, 
and total storm energy. Both event-specific and mean annual R values are available from various 
sources. For estimating mean annual erosion, a raster of R values was calculated using Equation 2 for 
the Eastern United States [Cooper, 2011]: 

 1.36R 1.24P  (2) 

where: 

 P = Mean annual precipitation (in)
R = Rainfall erosivity factor.

  

K FACTOR 
The soil erodibility factor, K, represents a soil’s susceptibility to erosion by rainfall and runoff processes. 
K values that correspond to the map unit key (mukey) values in the Gridded Soil Survey Geographic 
database (gSSURGO) were used to create a K-value raster.  

LS FACTOR 
The combined length-slope factor, LS, represents the effects of terrain and hydrology on soil loss. LS is 
the product of the original terms L (the slope-length factor) and S (the slope-steepness factor). LS 
values were estimated by using the relationships shown in Equations 3 and 4, adapted from Moore and 
Wilson [1992], Jain and Kothyari [2000], and Breiby [2006]: 

 sin1 22.13 0.0896
m n

sALS m                  
 (3) 

where As is the specific catchment area with units as m  (the units for area are square meters [m2] 
divided by flow-path width [m ]),  is the slope in degrees, m  is 0.4, and n  is 1.3, with the m  and n 
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exponents relating to the characteristics of erosion in the watershed based on the relative prevalence 
of rill and inter-rill erosion. 

  2FA Cell SizeFA Cell Area FA Cell SizeCell Size Cell SizesA 
     (4) 

where FA is the flow accumulation, which is the number of gridcells upstream of a given gridcell; Cell 
Area is the area of each gridcell; and Cell Size is the edge length of a raster cell (i.e., 9 m for a 9- × 9-m 
grid). Equation 4 assumes that the flow-path width is equal to the Cell Size. A maximum value of flow 
accumulation of 0.001 times the maximum (gridcells) was used to determine which flow paths were 
stream channels/open water. Values above the maximum flow accumulation were set to the maximum 
value. 

C FACTOR 
C, the land-use factor, represents the effect of land use on soil loss. C values (Table 1) were developed 
for each of the National Land Cover Database (NLCD) land uses present in Minnesota and were 
tabulated from Panagos et al. [2015], Doucet-Beer [2012], and Yoo et al. [2013]. 

TTaabbllee  11..    CCoossttss  ffoorr  BBeesstt  MMaannaaggeemmeenntt  PPrraaccttiicceess  IInncclluuddeedd  iinn  TTaarrggeettiinngg  TTooooll  

LLaanndd  
CCoovveerr 

CCooddee CC((aa)) CC((bb)) CC((cc)) 
VVaalluuee  
UUsseedd 

SSoouurrccee 

Open Water 11 0 0 0 0 C(c) 

Developed, Open Space 21 — 0.003 0.003 0.003 C(c) 

Developed, Low Intensity 22 — 0 0.001 0.001 C(c) 

Developed, Medium Intensity 23 — 0 0.001 0.001 C(c) 

Developed, High Intensity 24 — 0 0 0 C(b) 

Barren Land 31 0.1–0.45 0.3 0.7 0.7 C(c) 

Deciduous Forest 41 0.0001–0.003 0.002 — 0.002 C(b) 

Evergreen Forest 42 0.0001–0.003 — 0.0001 0.002 
C(b), 

Deciduous Forest 

Mixed Forest 43 0.0001–0.003 — — 0.002 
C(b), 

Deciduous Forest 

Shrub/Scrub 52 0.01–0.1 — 0.038 0.038 C(c) 

Grasslands/Herbaceous 71 0.01–0.08 0.005 0.042 0.042 C(c) 

Pasture/Hay 81 0.05–0.15 0.05 0.1 0.1 C(c) 

Cultivated Crops 82 0.07–0.35 — 0.24 0.24 C(c) 

Woody Wetlands 90 — 0.001 0.003 0.003 C(c) 

Emergent Herbaceous Wetlands 95 — 0.001 0.003 0.003 C(c) 

(a) Panagos et al. [2015] 
(b) Doucet-Beer [2011] 
(c) Yoo et al. [2013]. 

P FACTOR 
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P, the support practice factor, represents the effect of land management on soil loss. The P value for 
the area was set equal to 1. 
 

RUSLE RESULTS 
Mean annual erosion values were calculated as the product of raster layers R, K, LS, C, and P. Zonal 
statistics were calculated on the resulting RUSLE raster to determine the expected gross soil erosion 
from the cropland within each Poly_SubID. Mean erosion rates (tons per acre per year [tons/ac/yr]) on 
cropland in each Poly_SubID range from less than zero to 82, with an average value of 5.1 tons/ac/yr. 
Figure 2 shows RUSLE calculation results on cropland throughout the project area. 
 
 

FFiigguurree  22..    Sediment-Loading Rate on Cropland in the Project Area Calculated Using Revised Universal Soil Loss Equation.  

ESTIMATION OF NUTRIENT LOADING 
The methodology to estimate nutrient loads at a finer scale was based on regression equations from 
the spreadsheet tool developed by Bill Lazarus [Lazarus and Keller, 2018]. These loads were calculated 
using the methodology outlined in Chapter D4 of the MPCA’s [2013] report Nitrogen in Minnesota 
Surface Waters  using the following spatial datasets: the National Agricultural Statistics Service (NASS) 
Cropland Data Layer (CDL), gSSURGO soil surveys, slope from a digital elevation model (DEM), and 
county boundaries [Mulla et al., 2012]. The loads were developed as a 30- × 30-m grid. Zonal statistics 
were performed on the resulting raster to determine the expected nitrogen loads from the cropland 
within each Poly_SubID. Mean loading rates (pounds per acre per year [lbs/ac/yr]) on cropland in each 
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Poly_SubID range from less than 1 to 22.4 with an average value of 13.8 lbs/ac/yr. Figure 3 shows 
nitrogen calculation results on cropland throughout the project area. 
 

FFiigguurree  33..    Nitrogen-Loading Rate on Cropland in the Project Area Calculated Using the Lazarus Methodology. 

The spatial nitrogen loads were calculated to represent the loads as if the corn and soybean rotation 
was present in each grid cell. The nutrient loads for assuming cover crops were being planted were also 
calculated as a grid using the same methodology but different regression equations. This method 
allowed for a high-resolution representation of cover-crop reductions on cropland in each Poly_SubID. 
Mean loading rates for corn-soybean rotations with cover crops ranged from less than 1 to 
12.8 lbs/ac/yr with an average value of 7.6 lbs/ac/yr.  

TARGETING SPREADSHEET TOOL 
The Targeting Spreadsheet Tool allows the user to specify the fraction of cropland each practice will be 
applied to in each Poly_SubID. The tool uses a treatment train applying cover crops first, followed by 
conservation tillage, followed by wetland restoration to each area. The fraction is entered in the 
“Scenario Builder” tab under “BMP Selection” with “CC” for cover crops, “Till” for conservation tillage, or 
“TWR” for wetland restoration.  
 
BMP prioritization is based on the cost of pollutant removal and, as such, developing estimates of both 
the pollutant removed and cost of BMP construction is necessary. BMP construction costs were 
adapted from construction costs in HSPF-SAM, which were adapted from Minnesota Environmental 
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Quality Incentive Program (EQIP) payment rates. BMP costs are included in Table 2. Costs can be edited 
in the Targeting Spreadsheet Tool in the “Info” tab. BMP removal rates were based on values in SAM  
and the Agricultural BMP Handbook for Minnesota 2017  [Lenhart and Peterson]. BMP efficiency factors 
are summarized in Table 3. Efficiency factors can be edited in the Targeting Spreadsheet Tool in the 
“Info” tab. 

TTaabbllee  22..  CCoossttss  ffoorr  BBeesstt  MMaannaaggeemmeenntt  PPrraaccttiicceess  IInncclluuddeedd  
iinn  tthhee  TTaarrggeettiinngg  TTooooll  

Practice  Cost 
($/ac/yr) 

Cover Crop 37.98 

No-Till 11.03 

Restored Wetlands 31.64 

ac = acres 
yr = year. 

TTaabbllee  33..  UUnniiffoorrmm  BBaassee  RReedduuccttiioonn  EEffffiicciieenncciieess  ffoorr  BBeesstt  MMaannaaggeemmeenntt  PPrraaccttiicceess  IInncclluuddeedd  
iinn  tthhee  TTaarrggeettiinngg  TTooooll  

CCrrooppllaanndd  
TTyyppee  

PPaarraammeetteerr  
CCoovveerr  
CCrroopp  
((%%)) 

NNoo--TTiillll  
((%%))  

RReessttoorreedd  
WWeettllaannddss  

((%%))  

Tile Drained 

TSS 69 74 70 

TN 28 28 47 

TP 24 58 42 

Not Tile Drained 

TSS 74 80 70 

TN 28 32 47 

TP 27 65 42 

TSS = Total Suspended Solids 
TN = Total Nitrogen 
TP = Total Phosphorus. 

The Targeting Spreadsheet Tool also allows the user to view load reduction in any local Poly_SubID, as 
well as the fate of the pollutant to any reach specified in cell M5 of the “Scenario Builder” tab as the 
“Select Reach of Interest.” Fate can be looked up in the tool using a set of fate matrices for TSS, TN, and 
TP developed from SAM. 
 
The last option for the user in the Targeting Spreadsheet Tool is to select whether the tool uses 
nitrogen reductions for the cover crop practice from the Table 3 efficiency factors or efficiencies from 
Lazarus method targeted reductions [Lazarus, 2018]. This specification is selected in the “Info” tab cell 
B2 dropdown as “Efficiency” or “Targeted Loading.” 
 
Once the user selections are made in the Targeting Spreadsheet Tool, the local and specified reach 
reductions can be sorted to find the Poly_SubID locations with the highest reductions of a pollutant per 
acre or the most cost-effectiveness in columns BX through CU. The tool also generates a “Progress  
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Summary” in the top-left side of the “Scenario Builder” tab that summarizes the total cost for selected 
BMPs in all of the Poly_SubIDs; expected local and specified reductions of TP, TN, and TSS; and cost 
effectiveness. 

TARGETING SCENARIO DEVELOPMENT IN SAM 
Poly_SubIDs were prioritized using the Targeting Spreadsheet Tool to run the following set of scenarios 
in SAM with targeted efficiencies: 

1. Conservation tillage on 30 percent of cropland 
2. Fall cover crops on 15 percent of cropland 
3. Fall cover crops on 30 percent of cropland 
4. Conservation tillage on 30 percent + fall cover crops on 50 percent 
5. Increase water storage by 10 percent. 

Outside of the Targeting Spreadsheet Tool, a 30 percent internal loading reduction in all of the modeled 
lakes was represented in SAM as Scenario 6.  
 
For each modeled subwatershed, the acres required to meet the scenarios listed above in the 
Poly_SubID areas with the most effective reductions were entered into a set of SAM scenarios along 
with the adjusted costs and efficiency factors from the Targeting Spreadsheet Tool. Figure 4 shows 
locations for SAM scenario results. Table 4 shows the SAM scenario results (percent reduction) for the 
set of scenarios using the original SAM efficiency factors compared to the targeted SAM efficiency 
factors at five primary locations throughout the project area. The “Increase Water Storage” scenario is 
expected to have a larger impact in SAM than just the efficiency factors shown because this scenario 
reduces flows and, therefore, will lower bed and bank scour.   There are numerous metrics in the tool 
that can be used to develop a targeted scenario using any of the modeled reaches as a location of 
concern. The scenario results presented in Table 4 were developed using a comprehensive targeting 
approach that looks at the effect of all the parameters at all the locations in the table. If a specific 
parameter and location are targeted using the Targeting Spreadsheet Tool it is likely that the reductions 
and effectiveness will be even more improved when compared to the base SAM scenarios. 
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TTaabbllee  44..  PPeerrcceenntt  RReedduuccttiioonnss  ooff  TToottaall  SSuussppeennddeedd  SSoolliiddss,,  TToottaall  NNiittrrooggeenn,,  aanndd  TToottaall  PPhhoosspphhoorruuss  ffoorr  AAlltteerrnnaattiivvee  CCrroopp  
SScceennaarriiooss  OOuuttppuutt  FFrroomm  SSAAMM  UUssiinngg  SSuupppplliieedd  EEffffiicciieennccyy  FFaaccttoorrss  aanndd  AApppplliieedd  UUnniiffoorrmmllyy  ttoo  aa  SSuubbwwaatteerrsshheedd  
iinn  EEaacchh  MMiinnoorr  WWaatteerrsshheedd  iinn  tthhee  PPrroojjeecctt  AArreeaa  ((PPaaggee  11  ooff  33))  

SScceennaarriioo  WWaatteerrsshheedd  
RReeaacchh  

II..DD..  

UUnniiffoorrmm  RReedduuccttiioonnss  
((%%))  

TTaarrggeetteedd  RReedduuccttiioonnss  
((%%))  

TToottaall  
SSuussppeennddeedd  

SSoolliiddss  

TToottaall  
NNiittrrooggeenn  

TToottaall  
PPhhoosspphhoorruuss  

TToottaall  
SSuussppeennddeedd  

SSoolliiddss  

TToottaall  
NNiittrrooggeenn  

TToottaall  
PPhhoosspphhoorruuss  

Scenario 1: 
Conservation 

Tillage on 30% 
of Cropland 

Fountain Lake 
West 

80 17 10 16 24 14 23 

Fountain Lake 
East 

120 18 11 15 21 12 19 

Albert Lea Lake 
West 

140 16 12 10 19 13 11 

Albert Lea Lake 
East 

148 17 12 15 21 12 15 

Shell Rock River 190 16 10 6 19 11 7 

Shell Rock 
Other Area 

213 20 9 17 24 12 22 

Bear Lake 260 20 10 15 28 11 17 

Winne Outlet 310 19 9 16 26 12 20 

Scenario 2: 
Fall Cover 

Crops on 15% 
of Cropland 

Fountain Lake 
West 

80 8 4 3 10 7 6 

Fountain Lake 
East 

120 8 4 3 11 8 6 

Albert Lea Lake 
West 

140 7 4 2 10 9 3 

Albert Lea Lake 
East 

148 8 4 3 11 7 4 

Shell Rock River 190 7 4 1 9 7 2 

Shell Rock 
Other Area 

213 9 4 3 12 9 7 

Bear Lake 260 9 4 3 15 8 5 

Winne Outlet 310 9 4 3 14 10 7 

Scenario 3: 
Fall Cover 

Crops on 30% 
of Cropland 

Fountain Lake 
West 

80 16 8 7 18 14 11 

Fountain Lake 
East 

120 16 8 6 20 15 11 

Albert Lea Lake 
West 

140 14 8 4 18 16 5 
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TTaabbllee  44..  PPeerrcceenntt  RReedduuccttiioonnss  ooff  TToottaall  SSuussppeennddeedd  SSoolliiddss,,  TToottaall  NNiittrrooggeenn,,  aanndd  TToottaall  PPhhoosspphhoorruuss  ffoorr  AAlltteerrnnaattiivvee  CCrroopp  
SScceennaarriiooss  OOuuttppuutt  FFrroomm  SSAAMM  UUssiinngg  SSuupppplliieedd  EEffffiicciieennccyy  FFaaccttoorrss  aanndd  AApppplliieedd  UUnniiffoorrmmllyy  ttoo  aa  SSuubbwwaatteerrsshheedd  
iinn  EEaacchh  MMiinnoorr  WWaatteerrsshheedd  iinn  tthhee  PPrroojjeecctt  AArreeaa  ((PPaaggee  22  ooff  33))  

SScceennaarriioo  WWaatteerrsshheedd  
RReeaacchh  

II..DD..  

UUnniiffoorrmm  RReedduuccttiioonnss  
((%%))  

TTaarrggeetteedd  RReedduuccttiioonnss  
((%%))  

TToottaall  
SSuussppeennddeedd  

SSoolliiddss  

TToottaall  
NNiittrrooggeenn  

TToottaall  
PPhhoosspphhoorruuss  

TToottaall  
SSuussppeennddeedd  

SSoolliiddss  

TToottaall  
NNiittrrooggeenn  

TToottaall  
PPhhoosspphhoorruuss  

Scenario 3: 
Fall Cover 
Crops on 30% 
of Cropland 
(continued) 

Albert Lea Lake 
East 

148 16 9 6 20 14 9 

Shell Rock River 190 15 7 2 17 14 4 

Shell Rock 
Other Area 

213 18 8 7 21 16 13 

Bear Lake 260 19 8 6 26 15 10 

Winne Outlet 310 18 8 7 26 18 13 

Scenario 4: 
Conservation 

Tillage on 30% 
and Fall Cover 
Crops on 50% 

of Cropland  

Fountain Lake 
West 

80 38 23 25 42 38 37 

Fountain Lake 
East 

120 39 23 24 38 33 31 

Albert Lea Lake 
West 

140 34 24 14 33 34 16 

Albert Lea Lake 
East 

148 38 25 22 37 31 24 

Shell Rock River 190 35 21 9 33 28 11 

Shell Rock 
Other Area 

213 43 20 26 41 32 35 

Bear Lake 260 44 22 22 47 29 25 

Winne Outlet 310 42 21 25 45 33 32 

Scenario 5: 
Increase Water 

Storage on 
10% of 

Cropland 

Fountain Lake 
West 

80 1 1 1 8 8 6 

Fountain Lake 
East 

120 1 0 0 6 5 4 

Albert Lea Lake 
West 

140 1 1 1 5 6 3 

Albert Lea Lake 
East 

148 2 1 1 6 5 3 

Shell Rock River 190 1 1 0 5 5 1 

Shell Rock 
Other Area 

213 1 0 1 6 5 5 

Bear Lake 260 1 0 0 7 5 3 

Winne Outlet 310 1 0 1 7 5 4 
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TTaabbllee  44..  PPeerrcceenntt  RReedduuccttiioonnss  ooff  TToottaall  SSuussppeennddeedd  SSoolliiddss,,  TToottaall  NNiittrrooggeenn,,  aanndd  TToottaall  PPhhoosspphhoorruuss  ffoorr  AAlltteerrnnaattiivvee  CCrroopp  
SScceennaarriiooss  OOuuttppuutt  FFrroomm  SSAAMM  UUssiinngg  SSuupppplliieedd  EEffffiicciieennccyy  FFaaccttoorrss  aanndd  AApppplliieedd  UUnniiffoorrmmllyy  ttoo  aa  SSuubbwwaatteerrsshheedd  
iinn  EEaacchh  MMiinnoorr  WWaatteerrsshheedd  iinn  tthhee  PPrroojjeecctt  AArreeaa  ((PPaaggee  33  ooff  33))  

SScceennaarriioo  WWaatteerrsshheedd  
RReeaacchh  

II..DD..  

UUnniiffoorrmm  RReedduuccttiioonnss  
((%%))  

TTaarrggeetteedd  RReedduuccttiioonnss  
((%%))  

TToottaall  
SSuussppeennddeedd  

SSoolliiddss  

TToottaall  
NNiittrrooggeenn  

TToottaall  
PPhhoosspphhoorruuss  

TToottaall  
SSuussppeennddeedd  

SSoolliiddss  

TToottaall  
NNiittrrooggeenn  

TToottaall  
PPhhoosspphhoorruuss  

Scenario 6: 
30% Internal 

Loading 
Reduction in 

Lakes  

Fountain Lake 
West 

80 0 1 2 NA NA NA 

Fountain Lake 
East 

120 0 1 3 NA NA NA 

Albert Lea Lake 
West 

140 0 2 13 NA NA NA 

Albert Lea Lake 
East 

148 0 1 8 NA NA NA 

Shell Rock River 190 0 1 3 NA NA NA 

Shell Rock 
Other Area 

213 0 0 1 NA NA NA 

Bear Lake 260 0 2 3 NA NA NA 

Winne Outlet 310 0 1 1 NA NA NA 
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ATTACHMENT B: SAM TARGETED SCENARIO INPUTS 
CONSERVATION TILLAGE ON 30 PERCENT OF CROPLAND 

TTaabbllee  BB--11..    CCoonnsseerrvvaattiioonn  TTiillllaaggee  oonn  3300  PPeerrcceenntt  ooff  CCrrooppllaanndd  TTaarrggeettiinngg  TTooooll  SSuummmmaarryy  

Progress 
Summary 

Reach 
80 

Reach 
120 

Reach 
140 

Reach 
148 

Reach 
190 

Reach 
213 

Reach 
260 

Reach 
310 

Total Cost 
($/year)  $556,280  

Treated Area 
(acres)  50433 

Percent of Local 
Cropland  30.1% 

Percent of Shell 
Rock  31.7% 

Percent of 
Winnebago  25.7% 

Treated Area 
above Location 
(acres) 

7032  14361  15605  6094  28388  8327  6445  11365 

Percent of 
Cropland above 
Location 

38.9%  32.0%  33.8%  31.7%  32.4%  32.2%  32.2%  30.3% 

TSS Local Load 
Reduction (t/yr)  2817  2817  2817  2817  2817  2817  2817  2817 

TN Local Load 
Reduction (lb/yr)  809745  80974

5 
80974
5  809745  809745  809745  809745  809745 

TP Local Load 
Reduction (lb/yr)  27505  27505  27505  27505  27505  27505  27505  27505 

TSS Local % 
Reduction 
Achieved 

29%  29%  29%  29%  29%  29%  29%  29% 

TN Local % 
Reduction 
Achieved 

10%  10%  10%  10%  10%  10%  10%  10% 

TP Local % 
Reduction 
Achieved 

20%  20%  20%  20%  20%  20%  20%  20% 

Effectiveness 
(%Red/%Area)  0.658  0.658  0.658  0.658  0.658  0.658  0.658  0.658 

Cost 
Effectiveness* 
(/k$/yr) 

1.205  1.205  1.205  1.205  1.205  1.205  1.205  1.205 

TSS Reach Load 
Reduction (t/yr)  406  811  680  234  1178  468  250  445 

TN Reach Load 
Reduction (lb/yr)  87955  16802

6  82781  49212  237109  138712  36130  120154 

TP Reach Load 
Reduction (lb/yr)  3126.8  6193.2  4273.7  2456.6  17876.3  4659.3  1213.5  4018.2 
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TSS Reach % 
Reduction 
Achieved 

26%  23%  21%  24%  21%  27%  30%  28% 

TN Reach % 
Reduction 
Achieved 

12%  10%  10%  9%  9%  11%  10%  11% 

TP Reach % 
Reduction 
Achieved 

24%  20%  22%  24%  17%  23%  22%  22% 

Effectiveness 
(%Red/%Area)  0.531  0.553  0.528  0.600  0.487  0.630  0.640  0.671 

Cost Effectiveness 
(lb/k$/yr)  1.139  0.999  0.940  1.047  0.897  1.143  1.263  1.173 
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TTaabbllee  BB--22..    CCoonnsseerrvvaattiioonn  TTiillllaaggee  oonn  3300  PPeerrcceenntt  ooff  CCrrooppllaanndd  SSAAMM  SScceennaarriioo  IInnppuutt  bbyy  SSuubbwwaatteerrsshheedd  ffrroomm  TTaarrggeettiinngg  TTooooll  

Reach  SAM 
Reach 

SAM Area (Cropland)  SAM Cost  SAM Efficiencies 
(acres)  %  ($/acre/year)  TSS  TN  TP 

10  10  2315  69%  11.03  0.83  0.31  0.63 
12               

13  13  193  50%  11.03  0.86  0.31  0.62 
14            

15  15  1857  50%  11.03  0.92  0.30  0.63 
17  17  571  55%  11.03  0.98  0.30  0.64 
19  19  1397  30%  11.03  0.93  0.31  0.64 
21  21  487  46%  11.03  0.92  0.31  0.64 
30  30  59  25%  11.03  1.36  0.27  0.72 
32            

50  50  84  94%  11.03  0.80  0.32  0.64 
70  70  31  96%  11.03  0.79  0.32  0.63 
72            

73  73  16  97%  11.03 0.80 0.32 0.65 
80  80  21  97%  11.03 0.80 0.32 0.65 
81  81  2096  55%  11.03 0.94 0.31 0.65 

191            

82            

84  84  186  78%  11.03 0.88 0.36 0.70 
85  85  152  97%  11.03 0.80 0.32 0.64 
87  87  50  70%  11.03 1.01 0.38 0.74 
89  89  382  19%  11.03  1.21  0.29  0.68 
91            

93  93  1154  39%  11.03  1.02  0.32  0.68 
95  95  752  19%  11.03  0.95  0.34  0.68 
97  97  1796  36%  11.03  0.92  0.32  0.67 
99  99  518  31%  11.03  0.93  0.31  0.65 

101  101  32  59%  11.03  0.88  0.32  0.65 
102  102  211  57%  11.03  0.82  0.34  0.66 
120            

140  140  1244  95%  11.03 0.77 0.30 0.60 
131  131  591  30%  11.03 1.01 0.31 0.66 
133  133  1530  29%  11.03 1.12 0.29 0.63 
135  135  250  16%  11.03  1.38  0.29  0.62 
137  137  143  47%  11.03 1.12 0.28 0.65 
139  139  772  61%  11.03  0.79  0.30  0.61 
141            

143  143  266  16%  11.03 0.90 0.33 0.66 
145  145  1204  22%  11.03 1.11 0.31 0.66 
147  147  131  67%  11.03 0.80 0.30 0.61 
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148  148  1205  97%  11.03 0.77 0.30 0.61 
150  150  1917  100%  11.03  0.79  0.31  0.63 
151  151  375  8%  11.03  1.08  0.34  0.69 
170  170  2460  61%  11.03  0.83  0.35  0.69 
171  171  136  2%  11.03  1.27  0.31  0.69 
190  190  1800  53%  11.03  0.90  0.36  0.70 
192            

194            

195  195  436  87%  11.03  0.79  0.31  0.63 
197               

199  199  1234  60%  11.03  0.93  0.32  0.66 
201  201  159  31%  11.03  0.82  0.34  0.66 
203  203  566  83%  11.03  0.80  0.32  0.64 
205  205  3862  35%  11.03  0.92  0.37  0.71 
207  207  141  65%  11.03  0.99  0.32  0.66 
209  209  1465  30%  11.03  1.03  0.32  0.67 
211  211  85  48%  11.03  1.03  0.38  0.75 
213  213  379  80%  11.03  0.76  0.32  0.63 
230  230  2354  23%  11.03 0.88 0.41 0.76 
251  251  451  13%  11.03  1.07  0.30  0.64 
253  253  1107  18%  11.03  1.04  0.31  0.65 
255  255  549  29%  11.03  1.20  0.32  0.69 
257  257  2410  49%  11.03  0.95  0.32  0.66 
260  260  1927  53%  11.03  1.07  0.33  0.68 
270  270  184  15%  11.03  0.80  0.34  0.66 
271            

272            

273  273  2123  68%  11.03  0.86  0.36  0.70 
290  290  629  62%  11.03  0.88  0.32  0.65 
291  291  1367  17%  11.03  1.31  0.36  0.75 
310  310  617  28%  11.03  0.85  0.61  0.93 
311               
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FALL COVER CROPS ON 15 PERCENT OF CROPLAND 

TTaabbllee  BB--33..    FFaallll  CCoovveerr  CCrrooppss  oonn  1155  PPeerrcceenntt  ooff  CCrrooppllaanndd  TTaarrggeettiinngg  TTooooll  SSuummmmaarryy  

Progress 
Summary 

Reach 
80 

Reach 
120 

Reach 
140 

Reach 
148 

Reach 
190 

Reach 
213 

Reach 
260 

Reach 
310 

Total Cost ($/year)   $961,506  

Treated Area (acres)  25318.33 

Percent of Local 
Cropland 

15.1% 

Percent of Shell Rock  15.6% 

Percent of Winnebago  13.7% 

Treated Area above 
Location (acres)  2782  7096  8002  2979  13858  4241  3213  6056 

Percent of Cropland 
above Location  15.4%  15.8%  17.3%  15.5%  15.8%  16.4%  16.0%  16.1% 

TSS Local Load 
Reduction (t/yr)  1408  1408  1408  1408  1408  1408  1408  1408 

TN Local Load Reduction 
(lb/yr)  619719  619719  619719  619719  619719  619719  619719  619719 

TP Local Load Reduction 
(lb/yr)  8767  8767  8767  8767  8767  8767  8767  8767 

TSS Local % Reduction 
Achieved  15%  15%  15%  15%  15%  15%  15%  15% 

TN Local % Reduction 
Achieved  8%  8%  8%  8%  8%  8%  8%  8% 

TP Local % Reduction 
Achieved  6%  6%  6%  6%  6%  6%  6%  6% 

Effectiveness 
(%Red/%Area)  0.633  0.633  0.633  0.633  0.633  0.633  0.633  0.633 

Cost Effectiveness* 
(/k$/yr)  0.332  0.332  0.332  0.332  0.332  0.332  0.332  0.332 

TSS Reach Load 
Reduction (t/yr)  167  402  351  128  585  231  134  242 

TN Reach Load 
Reduction (lb/yr)  51573  124696  64606  35534  163529  110763  27480  105205 

TP Reach Load 
Reduction (lb/yr)  794.9  2000.7  1635.8  1007.2  7906.3  1534.5  417.7  1459.8 

TSS Reach % Reduction 
Achieved  11%  12%  11%  13%  10%  13%  16%  15% 

TN Reach % Reduction 
Achieved  7%  7%  8%  7%  6%  9%  7%  10% 

TP Reach % Reduction 
Achieved  6.1%  6.4%  8.5%  9.9%  7.7%  7.5%  7.4%  8.1% 

Effectiveness 
(%Red/%Area)  0.515  0.534  0.527  0.633  0.511  0.603  0.649  0.677 

Cost Effectiveness 
(lb/k$/yr)  0.255  0.271  0.268  0.316  0.254  0.309  0.374  0.351 
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TTaabbllee  BB--44..    FFaallll  CCoovveerr  CCrrooppss  oonn  1155  PPeerrcceenntt  ooff  CCrrooppllaanndd  SSaamm  SScceennaarriioo  IInnppuutt  bbyy  SSuubbwwaatteerrsshheedd  FFrroomm  TTaarrggeettiinngg  TTooooll  

Reach  SAM 
Reach 

SAM Area (Cropland)  SAM Cost  SAM Efficiencies 
(acres)  %  ($/acre/year)  TSS  TN  TP 

10  10  721  21%  37.98  0.80  0.47  0.39 
12            
13  13  179  46%  37.98 0.79 0.45 0.38 
14            
15  15  920  25%  37.98  0.94  0.44  0.39 
17  17  135  13%  37.98  1.40  0.43  0.43 
19  19  666  15%  37.98  0.92  0.46  0.40 
21  21  12  1%  37.98  7.71  0.44  1.13 
30  30  54  23%  37.98  1.26  0.40  0.44 
32            
50  50  32  36%  37.98  0.87  0.49  0.42 
70  70  29  88%  37.98  0.73  0.45  0.38 
72            
73  73  14  89%  37.98  0.74  0.48  0.40 
80  80  19  89%  37.98  0.74  0.38  0.34 
81  81  1282  33%  37.98  0.91  0.45  0.41 

191            
82            
84  84  172  72%  37.98  0.81  0.50  0.41 
85  85  18  12%  37.98  0.55  0.91  0.55 
87  87  46  65%  37.98  0.93  0.59  0.47 
89  89  44  2%  37.98  2.24  0.38  0.51 
91            
93  93  927  32%  37.98  1.12  0.44  0.41 
95  95  367  9%  37.98  0.97  0.51  0.43 
97  97  866  17%  37.98  0.85  0.52  0.43 
99  99  299  18%  37.98  0.89  0.52  0.44 

101  101  10  18%  37.98  1.14  0.57  0.49 
102  102  283  77%  37.98  0.76  0.48  0.40 
120            
140  140  906  69%  37.98  0.79  0.50  0.41 
131  131  126  6%  37.98 1.42 0.41 0.45 
133  133  275  5%  37.98 1.87 0.42 0.42 
135  135  150  9%  37.98 1.56 0.44 0.39 
137  137  184  61%  37.98 1.03 0.41 0.40 
139  139  22  2%  37.98 1.59 0.50 0.45 
141            
143  143  3  0%  37.98 1.19 0.47 0.42 
145  145  1087  20%  37.98 1.08 0.46 0.41 
147  147  18  9%  37.98 1.02 0.42 0.38 



 A P P E N D I x  G :  S P R E A D S H E E T  TA R G E T I N G  T O O L  M E M O

Shell Rock River and Winnebago River Comprehensive Watershed Management Plan Page G29 

MS. Emily Zanon  //  B-8 
October 13, 2020 

Attachment B 

 
 

 

148  148  1114  89%  37.98 0.72 0.47 0.39 
150  150  1830  95%  37.98  0.73  0.44  0.37 
151               
170               
171               
190  190  1048  31%  37.98  0.88  0.57  0.46 
192            
194            
195  195  464  92%  37.98  0.73  0.48  0.40 
197            
199  199  46  2%  37.98  1.08  0.55  0.47 
201            
203  203  1  0%  37.98  0.96  0.43  0.40 
205  205  2792  26%  37.98  0.87  0.57  0.45 
207            
209  209  842  17%  37.98  1.06  0.46  0.42 
211  211  83  46%  37.98  1.01  0.54  0.45 
213  213  12  3%  37.98  2.58  0.37  0.46 
230  230  1164  12%  37.98 0.67 0.62 0.47 
251  251  11  0%  37.98  1.80  0.35  0.41 
253  253  559  9%  37.98  1.06  0.46  0.42 
255  255  510  27%  37.98  1.14  0.49  0.44 
257  257  582  12%  37.98  1.01  0.45  0.41 
260  260  1552  43%  37.98  1.08  0.51  0.43 
270  270  13  1%  37.98  1.08  0.49  0.43 
271            
272            
273  273  1363  44%  37.98  0.82  0.53  0.42 
290            
291  291  748  9%  37.98  1.33  0.54  0.47 
310  310  720  32%  37.98  0.78  0.87  0.56 
311               
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FALL COVER CROPS ON 30 PERCENT OF CROPLAND 

TTaabbllee  BB--55..    FFaallll  CCoovveerr  CCrrooppss  oonn  3300  PPeerrcceenntt  ooff  CCrrooppllaanndd  TTaarrggeettiinngg  TTooooll  SSuummmmaarryy  

Progress 
Summary 

Reach 
80 

Reach 
120 

Reach 
140 

Reach 
148 

Reach 
190 

Reach 
213 

Reach 
260 

Reach 
310 

Total Cost 
($/year)  $1,893,872 

Treated Area 
(acres)  49869.37 

Percent of Local 
Cropland  29.8% 

Percent of Shell 
Rock  30.4% 

Percent of 
Winnebago  28.0% 

Treated Area 
above Location 
(acres) 

5580  13891  15041  5864  27586  7869  6391  12355 

Percent of 
Cropland above 
Location 

30.9%  31.0%  32.6%  30.5%  31.5%  30.5%  31.9%  32.9% 

TSS Local Load 
Reduction (t/yr)  2585  2585  2585  2585  2585  2585  2585  2585 

TN Local Load 
Reduction 
(lb/yr) 

1177931  1177931  1177931  1177931  1177931  1177931  1177931  1177931 

TP Local Load 
Reduction 
(lb/yr) 

16681  16681  16681  16681  16681  16681  16681  16681 

TSS Local % 
Reduction 
Achieved 

27%  27%  27%  27%  27%  27%  27%  27% 

TN Local % 
Reduction 
Achieved 

15%  15%  15%  15%  15%  15%  15%  15% 

TP Local % 
Reduction 
Achieved 

12%  12%  12%  12%  12%  12%  12%  12% 

Effectiveness 
(%Red/%Area)  0.600  0.600  0.600  0.600  0.600  0.600  0.600  0.600 

Cost 
Effectiveness* 
(/k$/yr) 

0.310  0.310  0.310  0.310  0.310  0.310  0.310  0.310 

TSS Reach Load 
Reduction (t/yr)  302  723  604  217  1060  416  230  450 

TN Reach Load 
Reduction 
(lb/yr) 

103178  241680  119231  71159  342506  196464  52914  196635 

TP Reach Load 
Reduction 
(lb/yr) 

1530.8  3722.6  2564.3  1469.5  10493.8  2750.5  726.7  2742.3 
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TSS Reach % 
Reduction 
Achieved 

20%  21%  19%  22%  19%  24%  28%  28% 

TN Reach % 
Reduction 
Achieved 

14%  14%  15%  13%  13%  16%  14%  18% 

TP Reach % 
Reduction 
Achieved 

11.7%  11.9%  13.3%  14.4%  10.2%  13.5%  12.9%  15.2% 

Effectiveness 
(%Red/%Area)  0.486  0.506  0.479  0.542  0.444  0.581  0.577  0.619 

Cost 
Effectiveness 
(lb/k$/yr) 

0.235  0.249  0.231  0.267  0.225  0.283  0.326  0.332 
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TTaabbllee  BB--66..    FFaallll  CCoovveerr  CCrrooppss  oonn  3300  PPeerrcceenntt  ooff  CCrrooppllaanndd  SSAAMM  SScceennaarriioo  IInnppuutt  bbyy  SSuubbwwaatteerrsshheedd  ffrroomm  TTaarrggeettiinngg  TTooooll  

Reach  SAM 
Reach 

SAM Area (Cropland)  SAM Cost  SAM Efficiencies 
(acres)  %  ($/acre/year)  TSS  TN  TP 

10  10  1514  45%  37.98  0.76  0.46  0.39 
12            
13  13  179  46%  37.98  0.79  0.45  0.38 
14            
15  15  1715  46%  37.98  0.86  0.44  0.38 
17  17  528  50%  37.98  0.91  0.43  0.39 
19  19  1190  26%  37.98  0.87  0.46  0.39 
21  21  160  15%  37.98  1.30  0.43  0.43 
30  30  200  84%  37.98  0.76  0.46  0.39 
32            
50  50  32  36%  37.98  0.87  0.49  0.42 
70  70  29  88%  37.98  0.73  0.45  0.38 
72            
73  73  14  89%  37.98  0.74  0.48  0.40 
80  80  19  89%  37.98  0.74  0.38  0.34 
81  81  1936  51%  37.98  0.87  0.46  0.41 

191            
82            
84  84  172  72%  37.98  0.81  0.50  0.41 
85  85  141  89%  37.98  0.74  0.45  0.38 
87  87  46  65%  37.98  0.93  0.59  0.47 
89  89  513  25%  37.98  1.12  0.42  0.41 
91            
93  93  1550  53%  37.98  0.95  0.47  0.41 
95  95  1010  26%  37.98  0.88  0.50  0.42 
97  97  1955  39%  37.98  0.85  0.49  0.41 
99  99  695  42%  37.98  0.86  0.49  0.42 

101  101  10  18%  37.98  1.14  0.57  0.49 
102  102  283  77%  37.98  0.76  0.48  0.40 
120            
140  140  1149  88%  37.98  0.71  0.47  0.39 
131  131  546  28%  37.98 0.94 0.47 0.42 
133  133  836  16%  37.98 1.34 0.42 0.39 
135  135  313  20%  37.98  1.28  0.43  0.38 
137  137  184  61%  37.98 1.03 0.41 0.40 
139  139  821  65%  37.98 0.73 0.44 0.37 
141            
143  143  341  21%  37.98 0.83 0.48 0.40 
145  145  1542  28%  37.98 1.02 0.47 0.41 
147  147  168  85%  37.98 0.74 0.46 0.38 
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148  148  1114  89%  37.98  0.72  0.47  0.39 
150  150  1830  95%  37.98  0.73  0.44  0.37 
151  151  358  7%  37.98  1.00  0.46  0.40 
170  170  2562  64%  37.98  0.74  0.51  0.42 
171  171  680  9%  37.98  0.85  0.49  0.41 
190  190  1252  37%  37.98  0.85  0.56  0.45 
192            
194            
195  195  464  92%  37.98  0.73  0.48  0.40 
197            
199  199  1124  55%  37.98  0.92  0.47  0.42 
201  201  170  33%  37.98  0.76  0.50  0.41 
203  203  444  65%  37.98  0.77  0.46  0.39 
205  205  4118  38%  37.98  0.85  0.55  0.44 
207  207  150  69%  37.98  0.91  0.42  0.37 
209  209  1108  23%  37.98  0.98  0.48  0.42 
211  211  83  46%  37.98  1.01  0.54  0.45 
213  213  208  44%  37.98  0.80  0.46  0.39 
230  230  2060  21%  37.98 0.81 0.57 0.45 
251  251  447  13%  37.98  0.99  0.43  0.39 
253  253  1171  19%  37.98  0.95  0.46  0.40 
255  255  832  44%  37.98  0.92  0.48  0.41 
257  257  2390  48%  37.98  0.88  0.46  0.40 
260  260  1552  43%  37.98  1.08  0.51  0.43 
270  270  768  62%  37.98  0.71  0.47  0.39 
271            
272            
273  273  2476  79%  37.98  0.80  0.50  0.41 
290  290  404  40%  37.98  0.89  0.45  0.40 
291  291  1595  20%  37.98  1.21  0.53  0.46 
310  310  720  32%  37.98  0.78  0.87  0.56 
311               
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TTaabbllee  BB--88..  FFaallll  CCoovveerr  CCrrooppss  oonn  5500  PPeerrcceenntt  ooff  CCrrooppllaanndd  aanndd  CCoonnsseerrvvaattiioonn  TTiillllaaggee  oonn  3300  PPeerrcceenntt  ooff  CCrrooppllaanndd  SSAAMM  
SScceennaarriioo  IInnppuutt  bbyy  SSuubbwwaatteerrsshheedd  FFrroomm  TTaarrggeettiinngg  TTooooll  

Reach  SAM 
Reach 

SAM Area (Cropland)  SAM Cost  SAM Efficiencies 
(acres)  %  ($/acre/year)  TSS  TN  TP 

10  10  2544  75%  48.01  1.03  0.62  0.76 
12  12  1179  45%  37.98  0.81  0.45  0.39 
13  13  243  63%  46.77  1.03  0.59  0.71 
14            

15  15  3235  87%  44.31  0.91  0.55  0.62 
17  17  719  69%  46.75  1.10  0.59  0.72 
19  19  2317  51%  44.63  0.99  0.57  0.64 
21  21  934  88%  43.73  0.89  0.55  0.60 
30  30  200  84%  41.23  0.90  0.51  0.53 
32            

50  50  84  94%  46.10  0.96  0.61  0.78 
70  70  31  96%  46.10  0.95  0.61  0.77 
72            

73  73  16  97%  46.11  0.96  0.63  0.79 
80  80  21  97%  46.11  0.96  0.57  0.76 
81  81  2370  62%  47.73  1.11  0.63  0.78 
191            

82            

84  84  186  78%  46.11  1.05  0.68  0.84 
85  85  152  97%  46.11  0.95  0.61  0.77 
87  87  50  70%  46.11  1.21  0.76  0.91 
89  89  513  25%  46.19  1.42  0.55  0.74 
91  91  353  10%  37.98  0.88  0.47  0.41 
93  93  1688  58%  45.52  1.16  0.60  0.71 
95  95  2382  61%  41.46  0.88  0.54  0.54 
97  97  3168  63%  44.23  0.97  0.58  0.65 
99  99  1020  62%  43.57  0.95  0.58  0.62 
101  101  49  92%  45.07  0.92  0.59  0.66 
102  102  283  77%  46.19  0.97  0.63  0.72 
120            

140  140  1244  95%  46.11  0.95  0.61  0.76 
131  131  1253  63%  43.18  0.98  0.55  0.60 
133  133  1959  37%  46.59  1.31  0.55  0.69 
135  135  576  36%  42.77  1.27  0.50  0.55 
137  137  184  61%  46.59 1.32 0.53 0.73 
139  139  1176  93%  45.22  0.87  0.55  0.62 
141  141  122  54%  37.98 0.96 0.41 0.37 
143  143  1451  90%  40.00  0.78  0.49  0.46 
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145  145  1956  35%  44.77 1.19 0.57 0.66 
147  147  188  96%  45.64 0.89 0.58 0.65 
148  148  1205  97%  46.11  0.94  0.61  0.76 
150  150  1917  100%  47.28  0.94  0.60  0.76 
151  151  987  20%  42.17  1.12  0.53  0.56 
170  170  2569  64%  48.54  0.98  0.71  0.84 
171  171  4119  52%  38.34  0.84  0.46  0.41 
190  190  1800  53%  47.67  1.08  0.71  0.86 
192            

194            

195  195  470  93%  48.21  0.96  0.64  0.76 
197  197  780  41%  37.98  0.90  0.46  0.41 
199  199  1387  67%  47.79  1.13  0.64  0.79 
201  201  473  93%  41.69  0.81  0.53  0.53 
203  203  636  93%  47.80  0.96  0.62  0.75 
205  205  5099  47%  46.33  1.06  0.69  0.78 
207  207  150  69%  48.32  1.20  0.61  0.78 
209  209  3686  76%  42.36  0.92  0.54  0.57 
211  211  91  51%  48.32  1.27  0.75  0.90 
213  213  404  85%  48.32  0.94  0.63  0.76 
230  230  4491  45%  43.76 0.94 0.65 0.68 
251  251  956  27%  43.18  1.04  0.51  0.57 
253  253  3076  51%  41.95  0.93  0.52  0.54 
255  255  1376  72%  42.38  0.95  0.54  0.57 
257  257  3354  68%  45.90  1.05  0.58  0.69 
260  260  1927  53%  48.69  1.31  0.67  0.84 
270  270  1194  96%  39.68  0.75  0.48  0.44 
271            

272            

273  273  2509  80%  47.31  1.01  0.67  0.78 
290  290  877  86%  45.90  0.94  0.59  0.68 
291  291  3963  50%  41.78  1.08  0.54  0.57 
310  310  720  32%  47.43  1.02  1.18  1.08 
311               

 
  



Page G38 Shell Rock River and Winnebago River Comprehensive Watershed Management Plan

A P P E N D I x  G :  S P R E A D S H E E T  TA R G E T I N G  T O O L  M E M O

MS. Emily Zanon  //  B-17 
October 13, 2020 

Attachment B 

 
 

 

INCREASE WATER STORAGE BY 10 PERCENT 

TTaabbllee  BB--99..    IInnccrreeaassee  WWaatteerr  SSttoorraaggee  bbyy  1100  PPeerrcceenntt  TTaarrggeettiinngg  TTooooll  SSuummmmaarryy  

Progress 
Summary 

Reach 
80 

Reach 
120 

Reach 
140 

Reach 
148 

Reach 
190 

Reach 
213 

Reach 
260 

Reach 
310 

Total Cost ($/year) 
$530,561 

Treated Area (acres) 
16768.68 

Percent of Local 
Cropland  10.0% 

Percent of Shell 
Rock  10.5% 

Percent of 
Winnebago  8.7% 

Treated Area above 
Location (acres) 

2825  4723  5102  2049  9183  2713  2103  3860 

Percent of Cropland 
above Location 

15.6%  10.5%  11.0%  10.7%  10.5%  10.5%  10.5%  10.3% 

TSS Local Load 
Reduction (t/yr) 

771  771  771  771  771  771  771  771 

TN Local Load 
Reduction (lb/yr) 

404129  404129  404129  404129  404129  404129  404129  404129 

TP Local Load 
Reduction (lb/yr)  5982  5982  5982  5982  5982  5982  5982  5982 

TSS Local % 
Reduction Achieved  8%  8%  8%  8%  8%  8%  8%  8% 

TN Local % 
Reduction Achieved  5%  5%  5%  5%  5%  5%  5%  5% 

TP Local % 
Reduction Achieved 

4%  4%  4%  4%  4%  4%  4%  4% 

Effectiveness 
(%Red/%Area) 

0.579  0.579  0.579  0.579  0.579  0.579  0.579  0.579 

Cost Effectiveness* 
(/k$/yr) 

0.337  0.337  0.337  0.337  0.337  0.337  0.337  0.337 

TSS Reach Load 
Reduction (t/yr) 

131  217  182  68  318  124  63  120 

TN Reach Load 
Reduction (lb/yr) 

54641  85446  41941  26303  114540  66864  17856  60292 

TP Reach Load 
Reduction (lb/yr) 

810.1  1303.5  901.1  548.0  2707.5  973.0  245.1  862.0 

TSS Reach % 
Reduction Achieved  9%  6%  6%  7%  6%  7%  8%  7% 

TN Reach % 
Reduction Achieved  7%  5%  5%  5%  4%  5%  5%  5% 

TP Reach % 
Reduction Achieved  6%  4%  5%  5%  3%  5%  4%  5% 

Effectiveness 
(%Red/%Area) 

0.467  0.489  0.468  0.535  0.400  0.549  0.537  0.575 

Cost Effectiveness 
(lb/k$/yr) 

0.373  0.271  0.254  0.304  0.237  0.308  0.327  0.322 
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TTaabbllee  BB--1100..    IInnccrreeaassee  WWaatteerr  SSttoorraaggee  bbyy  1100  PPeerrcceenntt  SSAAMM  SScceennaarriioo  IInnppuutt  bbyy  SSuubbwwaatteerrsshheedd  FFrroomm  TTaarrggeettiinngg  TTooooll  

Reach  SAM 
Reach 

SAM Area (Cropland)  SAM Cost  SAM Efficiencies 
(acres)  %  ($/acre/year)  TSS  TN  TP 

10  10  551  16%  31.64  0.73  0.47  0.42 
12  12  327  12%  31.64  0.77  0.47  0.42 
13  13  74  19%  31.64  0.70  0.47  0.42 
14            
15  15  699  19%  31.64  0.70  0.47  0.42 
17  17  155  15%  31.64  0.79  0.47  0.43 
19  19  745  16%  31.64  0.72  0.48  0.42 
21  21  202  19%  31.64  0.70  0.47  0.42 
30  30  43  18%  31.64  0.73  0.48  0.43 
32            
50  50  17  19%  31.64  0.70  0.47  0.42 
70  70  6  19%  31.64  0.70  0.47  0.42 
72            
73  73  2  12%  31.64  0.70  0.47  0.42 
80  80  3  12%  31.64  0.70  0.47  0.42 
81  81  295  8%  31.64  0.79  0.49  0.44 

191            
82            
84  84  23  10%  31.64  0.77  0.53  0.46 
85  85  19  12%  31.64  0.70  0.47  0.42 
87  87  6  9%  31.64  0.88  0.57  0.48 
89  89  128  6%  31.64  0.80  0.49  0.44 
91  91  57  2%  31.64  0.85  0.50  0.45 
93  93  313  11%  31.64  0.83  0.51  0.45 
95  95  286  7%  31.64  0.77  0.52  0.45 
97  97  579  12%  31.64  0.73  0.50  0.44 
99  99  138  8%  31.64  0.78  0.50  0.44 

101  101  7  13%  31.64  0.77  0.46  0.42 
102  102  46  13%  31.64  0.74  0.51  0.44 
120            
140  140  379  29%  31.64  0.71  0.48  0.42 
131  131  106  5%  31.64  0.85  0.50  0.45 
133  133  248  5%  31.64  0.96  0.46  0.43 
135  135  39  2%  31.64  1.29  0.49  0.45 
137  137  56  19%  31.64  1.04  0.45  0.46 
139  139  361  28%  31.64  0.70  0.48  0.42 
141  141  38  17%  31.64 0.95 0.45 0.42 
143  143  311  19%  31.64  0.74  0.47  0.42 
145  145  473  8%  31.64  1.01  0.50  0.46 
147  147  51  26%  31.64  0.72  0.47  0.42 



Page G40 Shell Rock River and Winnebago River Comprehensive Watershed Management Plan

A P P E N D I x  G :  S P R E A D S H E E T  TA R G E T I N G  T O O L  M E M O

MS. Emily Zanon  //  B-19 
October 13, 2020 

Attachment B 

 
 

 

148  148  367  29%  31.64  0.70  0.47  0.42 
150  150  230  12%  31.64  0.70  0.47  0.42 
151  151  408  8%  31.64  0.76  0.50  0.44 
170  170  431  11%  31.64  0.71  0.53  0.45 
171  171  707  9%  31.64  0.78  0.48  0.43 
190  190  256  8%  31.64  0.80  0.55  0.47 
192            
194            
195  195  87  17%  31.64  0.70  0.47  0.42 
197  197  182  10%  31.64  0.81  0.48  0.44 
199  199  258  13%  31.64  0.84  0.49  0.45 
201  201  88  17%  31.64  0.70  0.47  0.42 
203  203  112  17%  31.64  0.71  0.48  0.42 
205  205  1114  10%  31.64  0.78  0.54  0.46 
207  207  32  15%  31.64  0.77  0.49  0.43 
209  209  747  15%  31.64  0.73  0.49  0.43 
211  211  17  9%  31.64  0.93  0.59  0.50 
213  213  75  16%  31.64  0.69  0.50  0.44 
230  230  1013  10%  31.64 0.74 0.51 0.44 
251  251  210  6%  31.64  0.82  0.48  0.43 
253  253  552  9%  31.64  0.79  0.48  0.43 
255  255  283  15%  31.64  0.74  0.49  0.43 
257  257  668  14%  31.64  0.78  0.48  0.43 
260  260  389  11%  31.64  0.89  0.51  0.45 
270  270  229  19%  31.64  0.70  0.47  0.42 
271            
272            
273  273  475  15%  31.64  0.76  0.53  0.46 
290  290  141  14%  31.64  0.80  0.50  0.45 
291  291  756  10%  31.64  0.92  0.52  0.46 
310  310  155  7%  31.64  0.90  0.90  0.63 
311               
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