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Introduction
The Heron Lake Watershed District (HLWD) 10-Year Watershed Management Plan (WMP) identifies water
quality as a priority management issue. The State of Minnesota, through the Minnesota Pollution Control
Agency (MPCA) has listed several lakes and rivers within the HLWD as impaired for water quality standards.
The HLWD has been proactively working to not only to restore impaired waterbodies, but to maintain, improve,
and protect water quality throughout the watershed in a manner that is consistent with user expectations and
community values.
Along with the management of water quality, the WMP identifies water quantity and flooding, biotic habitat, and
wetlands as priority management issues. Managing water quantity to minimize the potential damage to public
and private property due to flooding is of utmost importance to the residents and District Managers with the
HLWD. Flooding along the lower portions of Jack Creek and Okabena Creek near Heron Lake is a recurring
issue within the District. Maintaining, improving, and restoring river, land, and wetland habitat is also an
important factor when implementing water related projects within the HLWD.
To work toward these priority management issues as well as additional water related goals within the HLWD,
best management practices and conservation practices (collectively referred to as “BMPs”) that can
simultaneously improve water quality, reduce flooding, and enhance ecological integrity are prioritized. This
implementation guidance document provides long-term assistance for locating multi-benefit management and
structural practices on the landscape.
The content of this guidance document aggregates, refines, and adds detail to water management strategies
already outlined within other local plans, primarily the West Fork Des Moines River Watershed Targeting and
Prioritizing Endeavor (2017) and the Heron Lake Watershed District Impoundment Reconnaissance Study
(1997). The information can be used to guide BMP implementation decisions on both public and private lands
and coordinate these efforts among local, state, and federal governments; non-profit governmental
organizations; individual producers; and agribusiness. The information in this approach can also serve as part of
the foundation for updating local watershed management plans or identifying water quality benefits that might be
associated with projects initially focused on other outcomes (e.g., flood reduction).
Using existing results from the Prioritize, Target, and Measure Application (PTMApp), technically feasible
locations for BMPs are prioritized into a targeted implementation approach based on the greatest “bang-foryour-buck” for improving water quality (sediment and nutrients) within the HLWD. Estimates of water quality
benefits from these BMPs are provided as a means of proactively managing surface water within the
watershed. Overland sources of sediment and nutrients from agricultural areas are the focus of the approach,
but in no way should this focus be construed as meaning agricultural overland sources are the only source of
sediment and nutrients to surface waters. Runoff from urban areas and land adjacent to lakes and streams can
also contribute sediment and nutrients to surface waters. However, the tool used here is focused on
opportunities to treat sediment and nutrients from overland sources.
As part of the West Fork Des Moines River Watershed Targeting and Prioritizing Endeavor, the boundary of the
HLWD was further broken into eight planning regions to focus PTMApp results and future implementation efforts
(Figure 1). This guidance document consists of eight targeted implementation profiles, one for each planning
region within the HLWD. Each profile consists of four pages containing a series of maps along with associated
information and data. Below is an explanation of the elements contained within each targeted implementation
profile and how each element is intended to be used.
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Figure 1: Planning Regions within the West Fork Des Moines River Watershed. HLWD jurisdictional boundary is
shown in purple.

Source: West Fork Des Moines River Watershed Targeting and Prioritizing Endeavor (2017), Figure 1, pg. 3

Snapshot of Current Conditions
The “Snapshot of Current Conditions” section summarizes the current conditions of assessed lakes and rivers
within the HLWD to prioritize protection and restoration efforts. Defining and prioritizing protection and
restoration is important to identify water quality management needs and align efforts with state funding priorities.
BWSR's Nonpoint Priority Funding Plan for Clean Water Funding Implementation places priority on protection
and restoration activities focused on surface waters that are nearly and barely impaired. To align HLWD
implementation efforts with state-level funding priorities, protection and restoration categories and subcategories
for lakes and rivers were developed and mapped in this guidance document and shown in Attachment A.
Priority implementation for lakes and rivers can be led by maps identifying waterbodies that are nearly or barely
impaired, therefore aligning with BWSR's Nonpoint Priority Funding Plan.
Protection and restoration categories and subcategories were based on a statistical evaluation of available
water quality monitoring data. The monitoring data is based on lakes and stream or river segments, called
Assessment Unit Identification Numbers (AUIDs). Monitoring data and management strategies are commonly
specific to a particular water quality parameter (e.g. total suspended solids, E.coli). Therefore, protection and
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restoration categories and subcategories are defined for each lake or AUID, based on monitoring data for each
water quality parameter.
Lakes and rivers in the “protection” category are broken down into three subcategories:
•
•
•

Above-Average Quality: A lake or portions of a river in this subcategory exhibit water quality
conditions that significantly exceed numeric water quality standards for a given parameter.
Potential Impairment Risk: A lake or portions of a river in this subcategory exhibit conditions near but
not exceeding numeric water quality standards for a given parameter.
Threatened Impairment Risk: A lake or portions of a river in this subcategory are very near exceeding
water quality standards and run the greatest risk of becoming impaired. These are highlighted in the
targeted implementation profiles as “nearly impaired” to align with the Nonpoint Priority Funding Plan.

Lakes and rivers in the “restoration” category are further broken down into two subcategories:
•

•

Low Restoration Effort: A lake or portions of a river in the Low Restoration Effort subcategory exhibit
water quality conditions near designated numeric water quality standards for a given parameter,
therefore requiring relatively low efforts for restoration. These are highlighted in the targeted
implementation profiles as “barely impaired” to align with the Nonpoint Priority Funding Plan.
High Restoration Effort: A lake or portions of a river in the High Restoration Effort subcategory exhibit
water quality conditions that are no longer near designated numeric water quality standards for a given
parameter, therefore requiring relatively high efforts for restoration.

Maps showing lakes and rivers in each of these five restoration and protection categories are provided in
Attachment A. As the highest priority for lake and river protection and restoration efforts are nearly and barely
impaired waterbodies, or “threatened impairment risk” and “low restoration effort” waterbodies respectively,
these waterbodies are shown in the targeted implementation profiles. Maps in the targeted implementation
profiles also show lakes and rivers that are listed as impaired by the MPCA and other non-assessed
waterbodies.
This section summarizes measurable load reduction goals for the planning region outlet. Waterbodies, and the
lands draining into those waterbodies can be targeted for BMP implementation in an effort to achieve water
quality improvement.

Feasible Structural and Management Practices
This section provides statistics on the number of structural and management practices within each of the
individual PTMApp treatment groups, along with examples of the types of practices that could be implemented
within each treatment group. The BMPs displayed do not represent all feasible BMP locations within the
watershed, but instead show the potential BMPs presented from the West Fork Des Moines River Watershed
Targeting and Prioritizing Endeavor implementation scenario 1 and implementation scenario 2.
To consider the sustainability of agricultural production, additional BMP options have been added to this
guidance document to target areas of high potential sediment erosion. Source reduction BMPs (e.g. cover
crops, conservation tillage) aim to increase the sustainability of agricultural production while accruing
environmental benefits, such as a reduction of soil lost from the field. These practices have been prioritized
within areas that are highly susceptible to sediment erosion, or “sediment critical areas” and, as a result should
provide the greatest reduction in sediment loss.
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Practices in the Targeted Implementation Approach
Each targeted implementation profile provides a map of the most cost-effective BMPs with the highest likelihood
of realizing significant sediment and nutrient load reductions, while generating progress towards stated water
quality goals. These BMPs comprise each planning region’s targeted implementation approach. Upon
implementing or installing the selected BMPs, progress toward water quality goals can be monitored and
assessed against expected values.
Statistics are provided showing current sediment and nutrient loads at the planning region outlet, water quality
goals generated as part of this guidance document, and estimated progress toward reaching those goals based
on implementation of the BMPs within the targeted implementation approach. Water quality goals vary by
planning region and are selected to be consistent with local Total Maximum Daily Load (TMDL) study
recommendations (e.g. West Fork Des Moines River and Heron Lake TMDL Implementation Plan) and
statewide strategies (e.g. Minnesota Nutrient Reduction Strategy). Cost-effectiveness curves illustrate the
estimated progress implementation can make toward achieving water quality goals and provide a reasonable
approximation of sediment and nutrient reduction for a given level of investment. Each planning region has a
certain number of practices within its boundary, but many planning regions rely on practices in upstream regions
to fulfill water quality goals within that region.
Planning region goals are meant to achieve the overall goal of a planning region. However, there are often
individual waterbody goals upstream of each planning region outlet that may be more stringent than the goal at
the planning region outlet (Table 1). As a result, BMPs should be selected that will achieve planning region
goals and any individual waterbody goals.
As BMPs are implemented on the landscape, it is likely that adjustments will be made to the BMP selection
process based on available funding and landowner willingness to implement conservation practices. The
targeted BMPs are intended to guide the decision-making process regarding the selection of the most costeffective practices that make progress towards the stated water quality goals of the planning region, as well as
the mission of the HLWD.

Hydrologic Storage
The last page of each implementation profile provides an overview of natural landscape depressions within the
planning region and shows opportunities for additional water storage. This analysis includes water storage
opportunities determined during the Heron Lake Watershed District Impoundment Reconnaissance Study (i.e.
priority impoundments) as well as natural landscape depressions located during a separate geospatial analysis
of the watershed (i.e. 2-yr, 10-yr, and 100-yr storage). Water quality benefits1 of the large impoundments were
estimated outside of the PTMApp processing and analysis but were informed by PTMApp data products.
Impoundment volume was estimated using high resolution topographic landscape relief data and estimates of
impoundment area from the Impoundment Reconnaissance Study. PTMApp results provided estimates of
water volume and water quality parameter mass (sediment, total phosphorus (TP), and total nitrogen (TN))

1

Reported reduction estimates assume the impoundment consists of 100% live storage. In reality, there would likely be
some amount of persistent water ponded at these locations (dead storage) which could decrease the sediment, TP, or TN
reduction potential of the impoundment.
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delivered to each impoundment. In-stream loss of sediment, TP, and TN mass en route to each impoundment
was assumed to be 81% for sediment, 38% for TP, and 35% for TN, which is consistent with median in-stream
loss throughout the watershed. Sediment, TP, and TN mass reductions at the impoundments were estimated
using PTMApp storage practice treatment and mass reduction fractions.
Areas where the impoundments or landscape depressions overlap PTMApp storage practice locations are
highlighted. This analysis of water storage locations was focused on finding storage locations that provide
multiple benefits (e.g. flood reduction, water quality improvement, increased natural habitat, etc.).
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Planning Region 4: Snapshot of Current Conditions
Surface Water Quality

Waterbodies in Need of Restoration or Protection

Streams and lakes within Planning Region 4 have been assessed by water quality parameters based on
available water quality monitoring data. There are five impaired stream reaches and one impaired lake within
the planning region that merit restoration efforts.
The following streams have been identified as key streams requiring restoration attention, as they do not
meet MPCA water quality standards for aquatic life and/or aquatic recreation. Unnamed Creek (AUID
07100001-619), North Branch Jack Creek (-649 and -651), Judicial Ditch 12 (-666), and the planning region
outlet along North Branch Jack Creek (-652) do not meet water quality standards for aquatic life. Corabelle
Lake (51-0054-00) is impaired for aquatic life and aquatic recreation.
Impairments within each of these waterbodies will need to be addressed to work towards restoring the quality
of those waterbodies. Any reduction in upstream sediment and TP erosion will result in reductions at the
watershed outlet, thus working toward achievement of the planning region goal.
Some streams and lakes appearing on the map may have one or more water quality impairments, but are
awaiting the completion of a TMDL report, and are currently listed as unimpaired. Other waterbodies have
not been thoroughly assessed.

Guidance Document Water Quality Goals
The goals used to select structural and management practices for this implementation approach focused
primarily on reducing sediment and phosphorus in streams and lakes. Sediment reduction goals align with
the West Fork Des Moines River Watershed Total Maximum Daily Load Final Report. TP reduction
goals align with the Minnesota Nutrient Reduction Strategy and the EPA Gulf Hypoxia Action Plan.
Once water quality goals are established, practices are chosen by first analyzing the feasibility of
implementing various practices in different locations across the watershed. The probable beneficial progress
that upstream structural or management practices will make toward a water quality goal as measured at a
priority resource point (e.g. watershed outlet) is then estimated.

Reduction Goal (%)
Waterbody Name
(AUID)

Jack Creek, North
Branch
07100001-652
(Planning Region 4
Outlet)

Sediment
tons/yr.
(%)

2,868
30%

Justification for Goal

TP
lbs./yr.
(%)

Sediment

TP

1,094
12%

West Fork Des Moines River
Watershed Total Maximum Daily
Load Final Report

Phosphorus Goal part of the 2008
Gulf Hypoxia Action Plan; Minnesota
Nutrient Reduction Strategy: 2025
Phosphorus Reduction Milestone
(used in lieu of completed TMDL)

HERON LAKE WATERSHED DISTRICT IMPLEMENTATION GUIDANCE DOCUMENT

6

Planning Region 4: Structural and Management Practices
Structural and Management Practices in Planning Region 4
A selection of locations that are technically feasible for structural and management practices within Planning Region
4 are summarized and shown in the table and map to the left. These potential BMPs were selected as part of the
implementation scenarios completed in the West Fork Des Moines River Watershed Targeting and Prioritizing
Endeavor. Additional source reduction BMPs have been added to this selection for agricultural sustainability
purposes, in order to target areas of high sediment erosion. There are many more practices summarized here than
can realistically be implemented. The number and type of practices which can be implemented is largely influenced
by the amount of funding available, what goal(s) are being pursued, and what practices are most locally accepted
by the community for voluntary implementation.
This large list of practices is narrowed down and prioritized to identify what practices will be the focus of planned
implementation efforts. Considering the practicability (e.g. minimum load reduction) and cost-effectiveness of
practices is one way to prioritize practices for implementation that provide the greatest “bang-for-your-buck” in terms
of water quality improvements. Cost-effectiveness of practices is determined by first estimating the total cost of that
practice (2014 Minnesota Environmental Quality Incentives Programs (EQIP) payment schedules) and then
factoring in the water quality benefit from that practice. The practical and most cost-effective practices that accrue
progress toward stated goals become part of the targeted implementation approach.
PTMApp Treatment Group
Storage

Filtration
Infiltration
Protection
Source Reduction

Structural and Management Practices
PTMApp Treatment Group (With Representative BMPs)
Storage (e.g. ponds, WASCOBs)
Filtration (e.g. filter strips)
Infiltration (e.g. infiltration trenches)
Protection (e.g. stream protection, critical area planting)
Source Reduction (e.g. cover crops, conservation tillage)

Practice Type
Structural
Management






Number in
Planning Region
305
2
0
0
389
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NRCS Practice Type(s)
Depressions
Drainage Water Management
Nutrient Removal Wetlands
Water and Sediment Control Basins
Contour Buffer Strip
Multi-species Buffer
None
Stiff Stemmed Grasses
Grass Waterways
Deep Rooted Vegetation
Stream Bank Stabilization
Cover Crops and Conservation Tillage

Management
Practices Quick
Summary:
• Cover crops,
tillage
management
• Targeted to
areas of highest
soil loss

Structural
Practices Quick
Summary:
• WASCOBS,
depressions,
nutrient
removal
wetlands, buffer
strips
• Most costefficient
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Planning Region 4: Practices in the Targeted Implementation Approach
Anticipated Progress Toward Goals from Implementation

Structural
and Management Practices

There are 577 practices selected within Planning Region 4 as
part of the targeted implementation approach: 203 storage
practices, 2 filtration practices, and 372 source reduction
practices.

Shown below are the locations on the landscape of the best, most cost-effective practices for implementation that
generate progress toward stated goals. Practice locations shown do not consider existing practices or factors like
landowner willingness.
Shown to the right are the anticipated costs and water quality value of implementing these structural and management
practices. Shown in the charts are the sediment, TP, and TN goals (horizontal lines - if applicable) for the planning
region. Progress toward goals accomplished through the 577 practices in the targeted implementation approach is
shown by the blue line.

Cumulative Sediment Load Reduction
(tons/yr.)

Locations for Targeting Implementation

Planning Region 4 - Planning Region Outlet
Sediment Cost-Effectiveness Curve

Sediment Goal

4,000
3,000

30%

2,000
1,000
0

Most Cost-Effective Practices
Sediment Load Reduction Goal
$0

$200,000
$400,000
Total Cost ($)

$600,000

Cumulative TP Load Reduction (lbs./yr.)

Planning Region 4 - Planning Region Outlet
Total Phosphorus (TP) Cost-Effectiveness Curve

Existing Load: 9,559 tons/yr.
Target Load Reduction: 2,868 tons/yr.
Anticipated Load Reduction:
3,775 tons/yr.
Progress Towards Goal: 100+%
Total Cost: $615,298
Total Phosphorus Goal

1,200
1,000

Cumulative TN Load Reduction
(lbs./yr.)

Sediment
30%
Reduction

12%

800

Total
Phosphorus
12%
Reduction

600
400
Most Cost-Effective Practices
TP Load Reduction Goal

200
0

$0

$200,000
$400,000
Total Cost ($)

$600,000

Planning Region 4 - Planning Region Outlet
Total Nitrogen (TN) Cost-Effectiveness Curve

Existing Load: 9,116 lbs./yr.
Target Load Reduction: 1,094 lbs./yr.
Anticipated Load Reduction:
1,097 lbs./yr.
Progress Towards Goal: 100%
Total Cost: $615,298
Total Nitrogen Goal

15,000

0%
10,000
5,000
0

Most Cost-Effective Practices
$0

$200,000
$400,000
Total Cost ($)
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$600,000

Total
Nitrogen
Reduction
No Goal Set

Existing Load: 168,285 lbs./yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
14,153 lbs./yr.
Progress Towards Goal: NA
Total Cost: $615,298
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Planning Region 4: Hydrologic Storage
Estimated Water Quality Benefits of Priority Impoundments
Streams and rivers exhibiting accelerated rates of lateral movement, bank slumping, and bank
erosion can contribute to excess sediment in water, degraded water quality, and the loss of
productive land. Within rural areas, a rapid rate of runoff and too much water leads to the flooding
of agricultural crops, the overtopping and washout of roads, damage to bridges and culverts, and
the inundation of rural homes and structures.
Planning Region 4 contains three of the potential water impoundments suggested during the onthe-ground reconnaissance study performed in 1997. All three impoundments shown on the map
to the left (W3, B5, and S2) provide opportunities for large scale water storage. Site W3 consists of
a drained lake basin and could be restored to regain water storage and additional lake/wetland
habitat within the watershed. The table below shows the estimated water quality benefit resulting
from the installation of the individual impoundments.

Priority
Impoundment
W3
B5
S2

Estimated Sediment
Reduction
(tons/yr.)
508
1,225
2,871

Estimated TP
Reduction
(lbs./yr.)
249
656
1,511

Estimated TN
Reduction
(lbs./yr.)
6,805
18,340
42,933

In addition to the impoundments, PTMApp storage practices were also located on the landscape
where they overlap the suggested impoundments (shown in red).

Storage Practices with Multiple Benefits
Additional natural landscape depressional storage locations were identified during a separate
analysis. A landscape depression capable of completely storing the runoff delivered to that
depression from a 2-year, 24-hour precipitation event (equal to dead storage volume) is assumed
to have adequate hydrologic storage to effectively reduce sediment loads delivered to streams.
These depressions, shown in green on the map above (2-yr storage), have the potential to improve
downstream water quality.
Depressions with additional storage volume above dead storage (live storage) are also assumed to
have flood reduction value. Depressions with live storage volume large enough to store 100% or
more of the runoff during a 10-year, 24-hour precipitation event (10-yr storage – shown in light
blue), and those depressions capable of storing 100% or more of the runoff during a 100-year, 24hour precipitation event (100-yr storage – shown in dark blue) have the added potential benefit of
reducing downstream flooding by detaining water in the more upstream portions of the planning
region.

Storage Practices in Non-Contributing Catchments
There are many areas on the landscape within the Heron Lake Watershed that do not contribute overland runoff downstream to the watershed outlet. These areas, called non-contributing catchments, are defined by the 10-yr, 24-hour precipitation
event (i.e. during precipitation events equal to or smaller than the 10-yr, 24-hour event, all of the runoff delivered to that catchment will be retained within the catchment and will not continue downstream). Certain depressional storage locations (2-yr and
10-yr) that are within these non-contributing catchments may offer little additional downstream flood reduction benefit as they may already be providing storage, assuming the depression is not artificially drained. The larger depressional storage
locations (100-yr) within the non-contributing catchments will, however, still offer downstream flood reduction during very large precipitation events (>10-yr, 24-hr) as portions of each non-contributing catchment will become contributing during large
precipitation events.
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Planning Region 5: Snapshot of Current Conditions
Surface Water Quality

Waterbodies in Need of Restoration or Protection

Streams and lakes within Planning Region 5 have been assessed by water quality parameters based on
available water quality monitoring data. There are two impaired stream reaches within the planning region that
merit restoration efforts, as they do not meet MPCA water quality standards for aquatic life and/or aquatic
recreation. Unnamed Creek (AUID 07100001-618) and the planning region outlet along Jack Creek (-549) do
not meet water quality standards for aquatic life.
Impairments within each of these waterbodies will need to be addressed to work toward restoring the quality
of those waterbodies. Any reduction in upstream sediment and TP erosion will result in reductions at the
watershed outlet, thus working toward achievement of the planning region goal, summarized below.
The highest priority for implementation efforts aimed at protecting streams and lakes is targeted towards those
waterbodies that are nearly (“threatened impairment risk”) impaired. Jack Creek is not currently impaired for
sediment per MPCA standards but is nearing impairment levels. This stream needs additional protection
efforts to prevent it from becoming impaired by sediment, along with its existing impairment(s) for other water
quality parameters.
Some streams appearing on the map may have one or more water quality impairments, but are awaiting the
completion of a TMDL report, and are currently listed as unimpaired. Several other waterbodies have not
been thoroughly assessed.

Guidance Document Water Quality Goals
The goals used to select structural and management practices for this implementation approach focused
primarily on reducing sediment and phosphorus in streams and lakes. Sediment reduction goals align with
the Sediment Reduction Strategy for the MN River Basin and South Metro Mississippi River; 2020 Sediment
Reduction Milestone. TP reduction goals align with the Minnesota Nutrient Reduction Strategy and the EPA
Gulf Hypoxia Action Plan.
Once water quality goals are established, practices are chosen by first analyzing the feasibility of
implementing various practices in different locations across the watershed. The probable beneficial progress
that upstream structural or management practices will make toward a water quality goal as measured at a
priority resource point (e.g. watershed outlet) is then estimated.

Reduction Goal (%)
Waterbody Name
(AUID)

Jack Creek
07100001-549
(Planning Region 5
Outlet)

Sediment
tons/yr.
(%)

2,864
(25%)

Justification for Goal

TP
lbs./yr.
(%)

Sediment

TP

1,012
(12%)

Sediment Reduction Strategy for
the MN River Basin and South
Metro Mississippi River; 2020
Sediment Reduction Milestone
(used in lieu of completed TMDL)

Phosphorus Goal part of the 2008 Gulf
Hypoxia Action Plan; Minnesota Nutrient
Reduction Strategy: 2025 Phosphorus
Reduction Milestone (used in lieu of
completed TMDL)
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Planning Region 5: Structural and Management Practices
Structural and Management Practices in Planning Region 5
A selection of locations that are technically feasible for structural and management practices within Planning Region
5 are summarized and shown in the table and map to the left. These potential BMPs were selected as part of the
implementation scenarios completed in the West Fork Des Moines River Watershed Targeting and Prioritizing
Endeavor. Additional source reduction BMPs have been added to this list for agricultural sustainability purposes, in
order to target areas of high sediment erosion. There are many more practices summarized here than can
realistically be implemented. The number and type of practices which can be implemented is largely influenced by
the amount of funding available, what goal(s) are being pursued, and what practices are most locally accepted by
the community for voluntary implementation.
This large list of practices is narrowed down and prioritized to identify what practices will be the focus of planned
implementation efforts. Considering the practicability (e.g. minimum load reduction) and cost-effectiveness of
practices is one way to prioritize practices for implementation that provide the greatest “bang-for-your-buck” in terms
of water quality improvements. Cost-effectiveness of practices is determined by first estimating the total cost of that
practice (2014 EQIP payment schedules) and then factoring in the water quality benefit from that practice. The
practical and most cost-effective practices that accrue progress toward stated goals become part of the targeted
implementation approach.
PTMApp Treatment Group
Storage

Filtration
Infiltration
Protection
Source Reduction

Structural and Management Practices
PTMApp Treatment Group (With Representative BMPs)
Storage (e.g. ponds, WASCOBs)
Filtration (e.g. filter strips)
Infiltration (e.g. infiltration trenches)
Protection (e.g. stream protection, critical area planting)
Source Reduction (e.g. cover crops, conservation tillage)

Practice Type
Structural
Management






Number in
Planning Region
216
0
0
0
370
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NRCS Practice Type(s)
Depressions
Drainage Water Management
Nutrient Removal Wetlands
Water and Sediment Control Basins
Contour Buffer Strip
Multi-species Buffer
None
Stiff Stemmed Grasses
Grass Waterways
Deep Rooted Vegetation
Stream Bank Stabilization
Cover Crops and Conservation Tillage

Management
Practices Quick
Summary:
• Cover crops,
tillage
management
• Targeted to
areas of highest
soil loss

Structural
Practices Quick
Summary:
• WASCOBS,
depressions,
nutrient
removal
wetlands
• Most costefficient over
project life
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Planning Region 5: Practices in the Targeted Implementation Approach
Anticipated Progress Toward Water Quality Goals from Implementation

Structural
and Management Practices

There are 518 practices in the Planning Region 5 targeted
implementation approach: 163 storage practices and 355
source reduction practices.

Shown below are the locations on the landscape of the best, most cost-effective practices for implementation that
generate progress toward stated water quality goals. Practice locations shown do not consider existing practices or
factors like landowner willingness.
Shown to the right are the anticipated costs and water quality value of implementing these structural and management
practices. Shown in the charts are the sediment, TP, and TN water quality goals (horizontal lines - if applicable) for the
planning region. Progress toward goals accomplished through the 518 practices in the targeted implementation
approach is shown by the blue line.

Cumulative Sediment Load Reduction
(tons/yr.)

Locations for Targeting Implementation

Planning Region 5 - Planning Region Outlet
Sediment Cost-Effectiveness Curve

Sediment Goal

3,500
3,000

25%

2,500
2,000
1,500
1,000

Most Cost-Effective Practices
Sediment Load Reduction Goal

500
0

$0

$100,000
$200,000
Total Cost ($)

$300,000

Cumulative TP Load Reduction (lbs./yr.)

Planning Region 5 - Planning Region Outlet
Total Phosphorus (TP) Cost-Effectiveness Curve

Existing Load: 11,455 tons/yr.
Target Load Reduction: 2,864 tons/yr.
Anticipated Load Reduction:
3,016 tons/yr.
Progress Towards Goal: 100+%
Total Cost: $305,258
Total Phosphorus Goal

1,200
1,000

Cumulative TN Load Reduction
(lbs./yr.)

Sediment
25%
Reduction

12%

800

Total
Phosphorus
12%
Reduction

600
400
Most Cost-Effective Practices
TP Load Reduction Goal

200
0

$0

$100,000
$200,000
Total Cost ($)

$300,000

Planning Region 5 - Planning Region Outlet
Total Nitrogen (TN) Cost-Effectiveness Curve

Existing Load: 8,434 lbs./yr.
Target Load Reduction: 1,012 lbs./yr.
Anticipated Load Reduction:
1,012 lbs./yr.
Progress Towards Goal: 100%
Total Cost: $305,258
Total Nitrogen Goal

10,000
8,000

0%

6,000
4,000
2,000
0

Most Cost-Effective Practices
$0

$100,000
$200,000
Total Cost ($)
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$300,000

Total
Nitrogen
Reduction
No Goal Set

Existing Load: 154,149 lbs./yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
8,607 lbs./yr.
Progress Towards Goal: NA
Total Cost: $305,258
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Planning Region 5: Hydrologic Storage
Estimated Water Quality Benefits of Priority Impoundments
Streams and rivers exhibiting accelerated rates of lateral movement, bank slumping, and bank
erosion can contribute to excess sediment in water, degraded water quality, and the loss of
productive land. Within rural areas, a rapid rate of runoff and too much water leads to the flooding
of agricultural crops, the overtopping and washout of roads, damage to bridges and culverts, and
the inundation of rural homes and structures.
Planning Region 5 contains three of the potential water impoundments suggested during the onthe-ground reconnaissance study performed in 1997. All three impoundments shown on the map
to the left (MC-1, S22, and S25) provide opportunities for large scale water storage. Site MC-1
consists of a steep-sided, wide, and long natural landscape depression and was highlighted as one
of the best potential impoundment locations within the watershed. The table below shows the
estimated water quality benefit resulting from the installation of the impoundments.
Estimated Sediment
Estimated TP
Estimated TN
Priority
Reduction
Reduction
Reduction
Impoundment
(tons/yr.)
(lbs./yr.)
(lbs./yr.)
MC-1
2,256
1,162
32,343
S22
3,950
2,015
56,729
S25
5,048
2,555
71,780
In addition to the impoundments, PTMApp storage practices were also located on the landscape
where they overlap the suggested impoundments (shown in red).

Storage Practices with Multiple Benefits
Additional natural landscape depressional storage locations were also identified during a separate
analysis. A landscape depression capable of completely storing the runoff delivered to that
depression from a 2-year, 24-hour precipitation event (equal to dead storage volume) is assumed
to have adequate hydrologic storage to effectively reduce sediment loads delivered to streams.
These depressions, shown in green on the map above (2-yr storage), have the potential to improve
downstream water quality.
Depressions with additional storage volume above dead storage (live storage) are also assumed to
have flood reduction value. Depressions with live storage volume large enough to store 100% or
more of the runoff during a 10-year, 24-hour precipitation event (10-yr storage – shown in light
blue), and those depressions capable of storing 100% or more of the runoff during a 100-year, 24hour precipitation event (100-yr storage – shown in dark blue) have the added potential benefit of
reducing downstream flooding by detaining water in the more upstream portions of the planning
region.

Storage Practices in Non-Contributing Catchments
There are many areas on the landscape within the Heron Lake Watershed that do not contribute overland runoff downstream to the watershed outlet. These areas, called non-contributing catchments, are defined by the 10-yr, 24-hour precipitation
event (i.e. during precipitation events equal to or smaller than the 10-yr, 24-hour event, all of the runoff delivered to that catchment will be retained within the catchment and will not continue downstream). Certain depressional storage locations (2-yr and
10-yr) that are within these non-contributing catchments may offer little additional downstream flood reduction benefit as they may already be providing storage, assuming the depression is not artificially drained. The larger depressional storage
locations (100-yr) within the non-contributing catchments will, however, still offer downstream flood reduction during very large precipitation events (>10-yr, 24-hr) as portions of each non-contributing catchment will become contributing during large
precipitation events.

HERON LAKE WATERSHED DISTRICT IMPLEMENTATION GUIDANCE DOCUMENT
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Planning Region 7: Snapshot of Current Conditions
Surface Water Quality

Waterbodies in Need of Restoration or Protection

Streams and lakes within Planning Region 7 have been assessed by water quality parameters based on
available water quality monitoring data. The following streams have been identified as key streams requiring
restoration attention, as they do not meet MPCA water quality standards for aquatic life and/or aquatic
recreation. Unnamed Creek (AUID 07100001-523), Unnamed Creek (-661), Jack Creek (-514) do not meet
water quality standards for aquatic life. Unnamed Creek (-564) and two reaches of Jack Creek (-658, -659)
including the planning region outlet (-659) do not meet standards for aquatic life and aquatic recreation. East
Graham (53-0020-00), West Graham (53-0021-00), and Second Fulda Lakes (51-0020-00) are impaired for
aquatic life and aquatic recreation.
Impairments within each of these waterbodies will need to be addressed to work towards restoring the quality
of those waterbodies. Any reduction in upstream sediment and TP erosion will result in reductions at the
watershed outlet, thus working toward achievement of the planning region goal.
The highest priority for implementation efforts aimed at protecting or restoring streams and lakes is targeted
towards those waterbodies that are nearly (“threatened impairment risk”) or barely (“low restoration effort”)
impaired. There is one stream and one lake that are not impaired per MPCA standards but are nearing
impairment levels. These waterbodies, listed as threatened impairment risk, need additional protection
efforts to prevent them from becoming impaired by total phosphorus (First Fulda Lake) or nitrogen (Jack
Creek -658), along with their existing impairment(s) for other water quality parameters.
Some streams and lakes appearing on the map may have one or more water quality impairments, but are
awaiting the completion of a TMDL report, and are currently listed as unimpaired. Several other waterbodies
have not been thoroughly assessed.

Guidance Document Water Quality Goals
The goals used to select structural and management practices for this implementation approach focused
primarily on reducing sediment and phosphorus in streams and lakes. Sediment reduction goals align with
the West Fork Des Moines River Watershed Total Maximum Daily Load Final Report. TP reduction
goals align with the Minnesota Nutrient Reduction Strategy and the EPA Gulf Hypoxia Action Plan.
Once water quality goals are established, practices are chosen by first analyzing the feasibility of
implementing various practices in different locations across the watershed. The probable beneficial progress
that upstream structural or management practices will make toward a water quality goal as measured at a
priority resource point (e.g. watershed outlet) is then estimated.

Reduction Goal (%)
Waterbody Name
(AUID)

Jack Creek
07100001-659
(Planning Region 7
Outlet)

Sediment
tons/yr.
(%)

10,199
80%

Justification for Goal

TP
lbs./yr.
(%)

Sediment

TP

1,955
12%

West Fork Des Moines River
Watershed Total Maximum Daily
Load Final Report

Phosphorus Goal part of the 2008 Gulf
Hypoxia Action Plan; Minnesota Nutrient
Reduction Strategy: 2025 Phosphorus
Reduction Milestone (used in lieu of
completed TMDL)
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Planning Region 7: Structural and Management Practices
Structural and Management Practices in Planning Region 7
A selection of locations that are technically feasible for structural and management practices within Planning Region
7 are summarized and shown in the table and map to the left. These potential BMPs were selected as part of the
implementation scenarios completed in the West Fork Des Moines River Watershed Targeting and Prioritizing
Endeavor. Additional source reduction BMPs have been added to this list for agricultural sustainability purposes, in
order to target areas of high sediment erosion. There are many more practices summarized here than can
realistically be implemented. The number and type of practices which can be implemented is largely influenced by
the amount of funding available, what goal(s) are being pursued, and what practices are most locally accepted by
the community for voluntary implementation.
This large list of practices is narrowed down and prioritized to identify what practices will be the focus of planned
implementation efforts. Considering the practicability (e.g. minimum load reduction) and cost-effectiveness of
practices is one way to prioritize practices for implementation that provide the greatest “bang-for-your-buck” in terms
of water quality improvements. Cost-effectiveness of practices is determined by first estimating the total cost of that
practice (2014 EQIP payment schedules) and then factoring in the water quality benefit from that practice. The
practical and most cost-effective practices that accrue progress toward stated goals become part of the targeted
implementation approach.
PTMApp Treatment Group

Storage

Filtration
Infiltration

Protection

Source Reduction

Structural and Management Practices
PTMApp Treatment Group (With Representative BMPs)
Storage (e.g. ponds, WASCOBs)
Filtration (e.g. filter strips)
Infiltration (e.g. infiltration trenches)
Protection (e.g. stream protection, critical area planting)
Source Reduction (e.g. cover crops, conservation tillage)

Practice Type
Structural
Management






Number in
Planning Region
357
8
0
0
496
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NRCS Practice Type(s)
Depressions
Drainage Water Management
Nutrient Removal Wetlands
Water and Sediment Control Basins
Contour Buffer Strip
Multi-species Buffer
None
Stiff Stemmed Grasses
Grass Waterways
Deep Rooted Vegetation
Stream Bank Stabilization
Cover Crops and Conservation Tillage

Management
Practices Quick
Summary:
• Cover crops,
tillage
management
• to areas of
highest soil loss

Structural
Practices Quick
Summary:
• WASCOBS,
filter strips,
nutrient
removal
wetlands
• Most costefficient over
project life
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Planning Region 7: Practices in the Targeted Implementation Approach
Anticipated Progress Toward Goals from Implementation

Structural
and Management Practices

There are 650 practices selected for targeted implementation
within Planning Region 7 of the targeted implementation
approach: 197 storage practices, 8 filtration practices, and
445 source reduction practices.

Cumulative Sediment Load Reduction
(tons/yr.)

Locations for Targeting Implementation

Planning Region 7 - Planning Region Outlet
Sediment Cost-Effectiveness Curve

12,000
10,000

Shown below are the locations on the landscape of the best, most cost-effective practices for implementation that
generate progress toward stated goals. Practice locations shown do not consider existing practices or factors like
landowner willingness.
Shown to the right are the anticipated costs and water quality value of implementing these structural and management
practices. Shown in the charts are the sediment, TP, and TN measurable goals (horizontal lines - if applicable) for the
planning region. Progress toward goals accomplished through the 650 practices in the targeted implementation
approach is shown by the blue line.

Sediment Goal

80%

8,000
6,000
4,000

Most Cost-Effective Practices
Sediment Load Reduction Goal

2,000
0

$0

$1,000,000 $2,000,000 $3,000,000 $4,000,000
Total Cost ($)

Cumulative TP Load Reduction (lbs./yr.)

Planning Region 7 - Planning Region Outlet
Total Phosphorus (TP) Cost-Effectiveness Curve

Existing Load: 12,749 tons/yr.
Target Load Reduction: 10,199 tons/yr.
Anticipated Load Reduction:
4,398 tons/yr.
Progress Towards Goal: 43%
Total Cost: $4,238,461
Total Phosphorus Goal

2,500
2,000

12%

1,500
1,000

Cumulative TN Load Reduction
(lbs./yr.)

Sediment
80%
Reduction

500
0

Most Cost-Effective Practices
TP Load Reduction Goal
$0

$1,000,000 $2,000,000 $3,000,000 $4,000,000
Total Cost ($)

Planning Region 7 - Planning Region Outlet
Total Nitrogen (TN) Cost-Effectiveness Curve

Existing Load: 16,289 lbs./yr.
Target Load Reduction: 1,955 lbs./yr.
Anticipated Load Reduction:
2,379 lbs./yr.
Progress Towards Goal: 100+%
Total Cost: $4,238,461
Total Nitrogen Goal

35,000
30,000

0%

25,000
20,000
15,000
10,000
5,000
0

Most Cost-Effective Practices
$0

$1,000,000 $2,000,000 $3,000,000 $4,000,000
Total Cost ($)
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Total
Phosphorus
12%
Reduction

Total
Nitrogen
Reduction
No Goal Set

Existing Load: 317,861 lbs./yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
31,300 lbs./yr.
Progress Towards Goal: NA
Total Cost: $4,238,461
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Planning Region 7: Hydrologic Storage
Estimated Water Quality Benefits of Priority Impoundments
Streams and rivers exhibiting accelerated rates of lateral movement, bank slumping, and bank
erosion can contribute to excess sediment in water, degraded water quality, and the loss of
productive land. Within rural areas, a rapid rate of runoff and too much water leads to the flooding
of agricultural crops, the overtopping and washout of roads, damage to bridges and culverts, and
the inundation of rural homes and structures.
Planning Region 7 contains one of the potential water impoundments suggested during the on-theground reconnaissance study performed in 1997. The impoundment shown on the map to the left
(GL 17) provides an opportunity for large scale water storage. Site GL 17 consists of a steep-sided
incised valley and was highlighted as the best potential impoundment location within the
watershed. The table below shows the estimated water quality benefit resulting from the installation
of the impoundment.

Priority
Impoundment

Estimated Sediment
Reduction
(tons/yr.)

Estimated TP
Reduction
(lbs./yr.)

Estimated TN
Reduction
(lbs./yr.)

GL17

1,130

637

17,766

In addition to the impoundments, PTMApp storage practices were also located on the landscape
where they overlap the suggested impoundments (shown in red).

Storage Practices with Multiple Benefits
Additional natural landscape depressional storage locations were also identified during a separate
analysis. A landscape depression capable of completely storing the runoff delivered to that
depression from a 2-year, 24-hour precipitation event (equal to dead storage volume) is assumed
to have adequate hydrologic storage to effectively reduce sediment loads delivered to streams.
These depressions, shown in green on the map above (2-yr storage), have the potential to improve
downstream water quality.
Depressions with additional storage volume above dead storage (live storage) are also assumed to
have flood reduction value. Depressions with live storage volume large enough to store 100% or
more of the runoff during a 10-year, 24-hour precipitation event (10-yr storage – shown in light
blue), and those depressions capable of storing 100% or more of the runoff during a 100-year, 24hour precipitation event (100-yr storage – shown in dark blue) have the added potential benefit of
reducing downstream flooding by detaining water in the more upstream portions of the planning
region.

Storage Practices in Non-Contributing Catchments
There are many areas on the landscape within the Heron Lake Watershed that do not contribute overland runoff downstream to the watershed outlet. These areas, called non-contributing catchments, are defined by the 10-yr, 24-hour precipitation
event (i.e. during precipitation events equal to or smaller than the 10-yr, 24-hour event, all of the runoff delivered to that catchment will be retained within the catchment and will not continue downstream). Certain depressional storage locations (2-yr and
10-yr) that are within these non-contributing catchments may offer little additional downstream flood reduction benefit as they may already be providing storage, assuming the depression is not artificially drained. The larger depressional storage
locations (100-yr) within the non-contributing catchments will, however, still offer downstream flood reduction during very large precipitation events (>10-yr, 24-hr) as portions of each non-contributing catchment will become contributing during large
precipitation events.

HERON LAKE WATERSHED DISTRICT IMPLEMENTATION GUIDANCE DOCUMENT
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Planning Region 8: Snapshot of Current Conditions
Surface Water Quality

Waterbodies in Need of Restoration or Protection

Streams and lakes within Planning Region 8 have been assessed by water quality parameters based on
available water quality monitoring data. There is one impaired stream reach within the planning region that
merits restoration efforts. Elk Creek (AUID 07100001-656) is the planning region outlet and does not meet
water quality standards for aquatic life or aquatic recreation.
Impairments within this waterbody will need to be addressed to work towards restoring water quality. Any
reduction in upstream sediment and TP erosion will result in reductions at the watershed outlet, thus working
toward achievement of the planning region goal.
Some streams appearing on the map may have one or more water quality impairments, but are awaiting the
completion of a TMDL report, and are currently listed as unimpaired. Several other waterbodies have not
been thoroughly assessed.

Guidance Document Water Quality Goals
The goals used to select structural and management practices for this implementation approach focused
primarily on reducing sediment and phosphorus in streams and lakes. Sediment reduction goals align with
the West Fork Des Moines River Watershed Total Maximum Daily Load Final Report. TP reduction
goals align with the Minnesota Nutrient Reduction Strategy and the EPA Gulf Hypoxia Action Plan.
Once water quality goals are established, practices are chosen by first analyzing the feasibility of
implementing various practices in different locations across the watershed. The probable beneficial progress
that upstream structural or management practices will make toward a water quality goal as measured at a
priority resource point (e.g. watershed outlet) is then estimated.

Reduction Goal (%)
Waterbody Name
(AUID)

Elk Creek
07100001-656
(Planning Region 8
Outlet)

Sediment
tons/yr.
(%)

13,151
75%
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Justification for Goal

TP
lbs./year
(%)

Sediment

TP

1,369
12%

West Fork Des Moines River
Watershed Total Maximum
Daily Load Final Report

Phosphorus Goal part of the 2008
Gulf Hypoxia Action Plan; Minnesota
Nutrient Reduction Strategy: 2025
Phosphorus Reduction Milestone
(used in lieu of completed TMDL)
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Planning Region 8: Structural and Management Practices
Structural and Management Practices in Planning Region 8
A selection of locations that are technically feasible for structural and management practices within Planning Region
8 are summarized and shown in the table and map to the left. These potential BMPs were selected as part of the
implementation scenarios completed in the West Fork Des Moines River Watershed Targeting and Prioritizing
Endeavor. Additional source reduction BMPs have been added to this list for agricultural sustainability purposes, in
order to target areas of high sediment erosion. There are many more practices summarized here than can
realistically be implemented. The number and type of practices which can be implemented is largely influenced by
the amount of funding available, what goal(s) are being pursued, and what practices are most locally accepted by
the community for voluntary implementation.
This large list of practices is narrowed down and prioritized to identify what practices will be the focus of planned
implementation efforts. Considering the practicability (e.g. minimum load reduction) and cost-effectiveness of
practices is one way to prioritize practices for implementation that provide the greatest “bang-for-your-buck” in terms
of water quality improvements. Cost-effectiveness of practices is determined by first estimating the total cost of that
practice (2014 EQIP payment schedules) and then factoring in the water quality benefit from that practice. The
practical and most cost-effective practices that accrue progress toward stated goals become part of the targeted
implementation approach.
PTMApp Treatment Group
Storage

Filtration
Infiltration
Protection
Source Reduction

Structural and Management Practices
PTMApp Treatment Group (With Representative BMPs)
Storage (e.g. ponds, WASCOBs)
Filtration (e.g. filter strips)
Infiltration (e.g. infiltration trenches)
Protection (e.g. stream protection, critical area planting)
Source Reduction (e.g. cover crops, conservation tillage)

Practice Type
Structural
Management






Number in
Planning Region
124
19
0
0
343
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NRCS Practice Type(s)
Depressions
Drainage Water Management
Nutrient Removal Wetlands
Water and Sediment Control Basins
Contour Buffer Strip
Multi-species Buffer
None
Stiff Stemmed Grasses
Grass Waterways
Deep Rooted Vegetation
Stream Bank Stabilization
Cover Crops and Conservation Tillage

Management
Practices Quick
Summary:
• Cover crops,
tillage
management
• Targeted to
areas of highest
soil loss

Structural
Practices Quick
Summary:
• WASCOBS,
filter strips,
nutrient
removal
wetlands
• Most costefficient over
project life
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Planning Region 8: Practices in the Targeted Implementation Approach
Anticipated Progress Toward Goals from Implementation

Structural
and Management Practices

There are 454 practices selected for targeted implementation
within Planning Region 8 of the targeted implementation
approach: 96 storage practices, 19 filtration practices, and
339 source reduction practices.

Shown below are the locations on the landscape of the best, most cost-effective practices for implementation that
generate progress toward stated goals. Practice locations shown do not consider existing practices or factors like
landowner willingness.
Shown to the right are the anticipated costs and water quality value of implementing these structural and management
practices. Shown in the charts are the sediment, TP, and TN measurable goals (horizontal lines - if applicable) for the
planning region. Progress toward goals accomplished through the 454 practices in the targeted implementation
approach is shown by the blue line.

Cumulative Sediment Load Reduction
(tons/yr.)

Locations for Targeting Implementation

Planning Region 8 - Planning Region Outlet
Sediment Cost-Effectiveness Curve

Sediment Goal

14,000
12,000

75%

10,000
8,000
6,000
4,000

Most Cost-Effective Practices
Sediment Load Reduction Goal

2,000
0

$0

$200,000
$400,000
Total Cost ($)

$600,000

$800,000

Cumulative TP Load Reduction (lbs./yr.)

Planning Region 8 - Planning Region Outlet
Total Phosphorus (TP) Cost-Effectiveness Curve
1,600
1,400
1,200
1,000
800
600
400
200
0

Cumulative TN Load Reduction
(lbs./yr.)

Sediment
75%
Reduction

Existing Load: 17,534 tons/yr.
Target Load Reduction: 13,151 tons/yr.
Anticipated Load Reduction:
4,662 tons/yr.
Progress Towards Goal: 35%
Total Cost: $813,144
Total Phosphorus Goal

12%

Most Cost-Effective Practices
TP Load Reduction Goal
$0

$200,000

$400,000
$600,000
Total Cost ($)

$800,000

Planning Region 8 - Planning Region Outlet
Total Nitrogen (TN) Cost-Effectiveness Curve

Existing Load: 11,405 lbs./yr.
Target Load Reduction: 1,369 lbs./yr.
Anticipated Load Reduction:
1,292 lbs./yr.
Progress Towards Goal: 94%
Total Cost: $813,144
Total Nitrogen Goal

14,000
12,000

0%

10,000
8,000
6,000
4,000
2,000
0

Most Cost-Effective Practices
$0

$200,000
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$400,000
$600,000
Total Cost ($)

Total
Phosphorus
12%
Reduction

$800,000

Total
Nitrogen
Reduction
No Goal Set

Existing Load: 208,113 lbs./yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
13,170 lbs./yr.
Progress Towards Goal: NA
Total Cost: $813,144
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Planning Region 8: Hydrologic Storage
Estimated Water Quality Benefits of Priority Impoundments
Streams and rivers exhibiting accelerated rates of lateral movement, bank slumping, and bank
erosion can contribute to excess sediment in water, degraded water quality, and the loss of
productive land. Within rural areas, a rapid rate of runoff and too much water leads to the flooding
of agricultural crops, the overtopping and washout of roads, damage to bridges and culverts, and
the inundation of rural homes and structures.
Planning Region 8 does not contain any of the potential water impoundments suggested during the
on-the-ground reconnaissance study performed in 1997.

Storage Practices with Multiple Benefits
Additional natural landscape depressional storage locations were also identified during a separate
analysis. A landscape depression capable of completely storing the runoff delivered to that
depression from a 2-year, 24-hour precipitation event (equal to dead storage volume) is assumed
to have adequate hydrologic storage to effectively reduce sediment loads delivered to streams.
These depressions, shown in green on the map above (2-yr storage), have the potential to improve
downstream water quality.
Depressions with additional storage volume above dead storage (live storage) are also assumed to
have flood reduction value. Depressions with live storage volume large enough to store 100% or
more of the runoff during a 10-year, 24-hour precipitation event (10-yr storage – shown in light
blue), and those depressions capable of storing 100% or more of the runoff during a 100-year, 24hour precipitation event (100-yr storage – shown in dark blue) have the added potential benefit of
reducing downstream flooding by detaining water in the more upstream portions of the planning
region.

Storage Practices in Non-Contributing Catchments
There are many areas on the landscape within the Heron Lake Watershed that do not contribute overland runoff downstream to the watershed outlet. These areas, called non-contributing catchments, are defined by the 10-yr, 24-hour precipitation
event (i.e. during precipitation events equal to or smaller than the 10-yr, 24-hour event, all of the runoff delivered to that catchment will be retained within the catchment and will not continue downstream). Certain depressional storage locations (2-yr and
10-yr) that are within these non-contributing catchments may offer little additional downstream flood reduction benefit as they may already be providing storage, assuming the depression is not artificially drained. The larger depressional storage
locations (100-yr) within the non-contributing catchments will, however, still offer downstream flood reduction during very large precipitation events (>10-yr, 24-hr) as portions of each non-contributing catchment will become contributing during large
precipitation events.
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Planning Region 9: Snapshot of Current Conditions
Surface Water Quality

Waterbodies in Need of Restoration or Protection

Streams and lakes within Planning Region 9 have been assessed by water quality parameters based on
available water quality monitoring data. There are currently no impaired stream reaches or impaired lakes
within the planning region that merit restoration efforts.
Some streams and lakes appearing on the map may have one or more water quality impairments, but are
awaiting the completion of a TMDL report, and are currently listed as unimpaired. Several other waterbodies
have not been thoroughly assessed.
Although there are no MPCA listed impairments within the waterbodies within Planning Region 9, not all
streams have been assessed. Efforts to protect these waterbodies will help to keep the unimpaired water
from becoming impaired and will help alleviate downstream impairments. Any reduction in upstream
sediment and TP erosion will result in reductions at the watershed outlet, thus working toward achievement
of the planning region goal.

Guidance Document Water Quality Goals
The goals used to select structural and management practices for this implementation approach focused
primarily on reducing sediment and phosphorus in streams and lakes. Sediment reduction goals align with
the Sediment Reduction Strategy for the MN River Basin and South Metro Mississippi River; 2020 Sediment
Reduction Milestone. TP reduction goals align with the Minnesota Nutrient Reduction Strategy and the EPA
Gulf Hypoxia Action Plan.
Reduction Goal (%)
Once water quality goals are established, practices are chosen by first analyzing the feasibility of
implementing various practices in different locations across the watershed. The probable beneficial progress
that upstream structural or management practices will make toward a water quality goal as measured at a
priority resource point (e.g. watershed outlet) is then estimated.

Waterbody Name
(AUID)

Okabena Creek
07100001-512
(Planning Region 9
Outlet)

Sediment
tons/yr.
(%)

1,765
25%

Justification for Goal

TP
lbs./yr.
(%)

Sediment

TP

636
12%

Sediment Reduction Strategy for the
MN River Basin and South Metro
Mississippi River; 2020 Sediment
Reduction Milestone (used in lieu of
completed TMDL)

Phosphorus Goal part of the 2008 Gulf
Hypoxia Action Plan; Minnesota Nutrient
Reduction Strategy: 2025 Phosphorus
Reduction Milestone (used in lieu of
completed TMDL)
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Planning Region 9: Structural and Management Practices
Structural and Management Practices in Planning Region 9
A selection of locations that are technically feasible for structural and management practices within Planning Region
9 are summarized and shown in the table and map to the left. These potential BMPs were selected as part of the
implementation scenarios completed in the West Fork Des Moines River Watershed Targeting and Prioritizing
Endeavor. Additional source reduction BMPs have been added to this list for agricultural sustainability purposes, in
order to target areas of high sediment erosion. There are many more practices summarized here than can
realistically be implemented. The number and type of practices which can be implemented is largely influenced by
the amount of funding available, what goal(s) are being pursued, and what practices are most locally accepted by
the community for voluntary implementation.
This large list of practices is narrowed down and prioritized to identify what practices will be the focus of planned
implementation efforts. Considering the practicability (e.g. minimum load reduction) and cost-effectiveness of
practices is one way to prioritize practices for implementation that provide the greatest “bang-for-your-buck” in terms
of water quality improvements. Cost-effectiveness of practices is determined by first estimating the total cost of that
practice (2014 EQIP payment schedules) and then factoring in the water quality benefit from that practice. The
practical and most cost-effective practices that accrue progress toward stated goals become part of the targeted
implementation approach.
PTMApp Treatment Group

Storage

Filtration
Infiltration

Protection

Source Reduction

Structural and Management Practices
PTMApp Treatment Group (With Representative BMPs)
Storage (e.g. ponds, WASCOBs)
Filtration (e.g. filter strips)
Infiltration (e.g. infiltration trenches)
Protection (e.g. stream protection, critical area planting)
Source Reduction (e.g. cover crops, conservation tillage)

Practice Type
Structural
Management






Number in
Planning Region
111
19
0
2
258
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NRCS Practice Type(s)
Depressions
Drainage Water Management
Nutrient Removal Wetlands
Water and Sediment Control Basins
Contour Buffer Strip
Multi-species Buffer
None
Stiff Stemmed Grasses
Grass Waterways
Deep Rooted Vegetation
Stream Bank Stabilization
Cover Crops and Conservation Tillage

Management
Practices Quick
Summary:
• Cover crops,
tillage
management
• Targeted to
areas of highest
soil loss

Structural
Practices Quick
Summary:
• WASCOBS,
filter strips,
nutrient
removal
wetlands
• Most costefficient over
project life
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Planning Region 9: Practices in the Targeted Implementation Approach
Anticipated Progress Toward Goals from Implementation

Structural
and Management Practices

There are 374 practices selected for targeted implementation
within Planning Region 9 of the targeted implementation
approach: 98 storage practices, 19 filtration practice, 2
protection practices, and 255 source reduction practices.

Shown below are the locations on the landscape of the best, most cost-effective practices for implementation that
generate progress toward stated goals. Practice locations shown do not consider existing practices or factors like
landowner willingness.
Shown to the right are the anticipated costs and water quality value of implementing these structural and management
practices. Shown in the charts are the sediment, TP, and TN measurable goals (horizontal lines - if applicable) for the
planning region. Progress toward goals accomplished through the 374 practices in the targeted implementation
approach is shown by the blue line.

Cumulative Sediment Load Reduction
(tons/yr.)

Locations for Targeting Implementation

Planning Region 9 - Planning Region Outlet
Sediment Cost-Effectiveness Curve

Sediment Goal

2,500
2,000

25%

1,500
1,000
Most Cost-Effective Practices
Sediment Load Reduction Goal

500
0

$0

$50,000

$100,000
Total Cost ($)

$150,000

$200,000

Cumulative TP Load Reduction (lbs./yr.)

Planning Region 9 - Planning Region Outlet
Total Phosphorus (TP) Cost-Effectiveness Curve

Cumulative TN Load Reduction
(lbs./yr.)

Sediment
25%
Reduction

Existing Load: 7,061 tons/yr.
Target Load Reduction: 1,765 tons/yr.
Anticipated Load Reduction:
2,111 tons/yr.
Progress Towards Goal: 100+%
Total Cost: $191,883
Total Phosphorus Goal

700
600

12%

500
400
300
200

Most Cost-Effective Practices
TP Load Reduction Goal

100
0

$0

$50,000

$100,000
Total Cost ($)

$150,000

$200,000

Planning Region 9 - Planning Region Outlet
Total Nitrogen (TN) Cost-Effectiveness Curve

Existing Load: 5,302 lbs./yr.
Target Load Reduction: 636 lbs./yr.
Anticipated Load Reduction:
640 lbs./yr.
Progress Towards Goal: 100%
Total Cost: $191,883
Total Nitrogen Goal

7,000
6,000

0%

5,000
4,000
3,000
2,000
1,000
0

Most Cost-Effective Practices
$0

$50,000
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$100,000
Total Cost ($)

$150,000

Total
Phosphorus
12%
Reduction

$200,000

Total
Nitrogen
Reduction
No Goal Set

Existing Load: 80,057 lbs./yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
6,108 lbs./yr.
Progress Towards Goal: NA
Total Cost: $191,883
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Planning Region 9: Hydrologic Storage Locations
Estimated Water Quality Benefits of Priority Impoundments
Streams and rivers exhibiting accelerated rates of lateral movement, bank slumping, and bank
erosion can contribute to excess sediment in water, degraded water quality, and the loss of
productive land. Within rural areas, a rapid rate of runoff and too much water leads to the flooding
of agricultural crops, the overtopping and washout of roads, damage to bridges and culverts, and
the inundation of rural homes and structures.
Planning Region 9 does not contain any of the potential water impoundments suggested during the
on-the-ground reconnaissance study performed in 1997.

Storage Practices with Multiple Benefits
Additional natural landscape depressional storage locations were also identified during a separate
analysis. A landscape depression capable of completely storing the runoff delivered to that
depression from a 2-year, 24-hour precipitation event (equal to dead storage volume) is assumed
to have adequate hydrologic storage to effectively reduce sediment loads delivered to streams.
These depressions, shown in green on the map above (2-yr storage), have the potential to improve
downstream water quality.
Depressions with additional storage volume above dead storage (live storage) are also assumed to
have flood reduction value. Depressions with live storage volume large enough to store 100% or
more of the runoff during a 10-year, 24-hour precipitation event (10-yr storage – shown in light
blue), and those depressions capable of storing 100% or more of the runoff during a 100-year, 24hour precipitation event (100-yr storage – shown in dark blue) have the added potential benefit of
reducing downstream flooding by detaining water in the more upstream portions of the planning
region.

Storage Practices in Non-Contributing Catchments
There are many areas on the landscape within the Heron Lake Watershed that do not contribute overland runoff downstream to the watershed outlet. These areas, called non-contributing catchments, are defined by the 10-yr, 24-hour precipitation
event (i.e. during precipitation events equal to or smaller than the 10-yr, 24-hour event, all of the runoff delivered to that catchment will be retained within the catchment and will not continue downstream). Certain depressional storage locations (2-yr and
10-yr) that are within these non-contributing catchments may offer little additional downstream flood reduction benefit as they may already be providing storage, assuming the depression is not artificially drained. The larger depressional storage
locations (100-yr) within the non-contributing catchments will, however, still offer downstream flood reduction during very large precipitation events (>10-yr, 24-hr) as portions of each non-contributing catchment will become contributing during large
precipitation events.
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Planning Region 11: Snapshot of Current Conditions
Surface Water Quality

Waterbodies in Need of Restoration or Protection

Streams and lakes within Planning Region 11 have been assessed by water quality parameters based on
available water quality monitoring data. There is one impaired stream reach and one impaired lake within the
planning region that merit restoration efforts.
The following streams require restoration attention, as they do not meet MPCA water quality standards for
aquatic life and recreation. Heron Lake Outlet (AUID 07100001-527) is the planning region outlet. It does not
meet water quality standards for aquatic life. Timber Lake (32-0058-00) is impaired for aquatic recreation.
Impairments within each of these waterbodies will need to be addressed to work towards restoring the quality
of those waterbodies. Any reduction in upstream sediment and TP erosion will result in reductions at the
watershed outlet, thus working toward achievement of stated planning region goals.
Some streams and lakes appearing on the map may have one or more water quality impairments, but are
awaiting the completion of a TMDL report, and are currently listed as unimpaired. Several other waterbodies
have not been thoroughly assessed.

Guidance Document Water Quality Goals
The goals used to select structural and management practices for this implementation approach focused
primarily on reducing sediment and phosphorus in streams and lakes. Sediment reduction goals align with
the West Fork Des Moines River Watershed Total Maximum Daily Load Final Report. TP reduction goals
align with the Draft Des Moines River Basin River Eutrophication Total Maximum Daily Load.
Once water quality goals are established, practices are chosen by first analyzing the feasibility of
implementing various practices in different locations across the watershed. The probable beneficial progress
that upstream structural or management practices will make toward a water quality goal as measured at a
priority resource point (e.g. watershed outlet) is then estimated.

Reduction Goal (%)
Waterbody Name
(AUID)

Heron Lake
Watershed Outlet
07100001-527
(Planning Region
11 Outlet)

Justification for Goal

Sediment
tons/yr.
(%)

TP
lbs./yr.
(%)

Sediment

TP

26,611
70%

16,996
50%

West Fork Des Moines River
Watershed Total Maximum
Daily Load Final Report

Draft Des Moines River Basin River
Eutrophication Total Maximum Daily
Load
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Planning Region 11: Structural and Management Practices
Feasible Structural and Management Practices in Planning Region 11
A selection of locations that are technically feasible for structural and management practices within Planning Region
11 are summarized and shown in the table and map to the left. These potential BMPs were selected as part of the
implementation scenarios completed in the West Fork Des Moines River Watershed Targeting and Prioritizing
Endeavor. Additional source reduction BMPs have been added to this list for agricultural sustainability purposes, in
order to target areas of high sediment erosion. There are many more practices summarized here than can
realistically be implemented. The number and type of practices which can be implemented is largely influenced by
the amount of funding available, what goal(s) are being pursued, and what practices are most locally accepted by
the community for voluntary implementation.
This large list of practices is narrowed down and prioritized to identify what practices will be the focus of planned
implementation efforts. Considering the practicability (e.g. minimum load reduction) and cost-effectiveness of
practices is one way to prioritize practices for implementation that provide the greatest “bang-for-your-buck” in terms
of water quality improvements. Cost-effectiveness of practices is determined by first estimating the total cost of that
practice (2014 EQIP payment schedules) and then factoring in the water quality benefit from that practice. The
practical and most cost-effective practices that accrue progress toward stated goals become part of the targeted
implementation approach.
PTMApp Treatment Group
Storage

Filtration
Infiltration
Protection
Source Reduction

Structural and Management Practices
PTMApp Treatment Group (With Representative BMPs)
Storage (e.g. ponds, WASCOBs)
Filtration (e.g. filter strips)
Infiltration (e.g. infiltration trenches)
Protection (e.g. stream protection, critical area planting)
Source Reduction (e.g. cover crops, conservation tillage)

Practice Type
Structural
Management






Number in
Planning Region
114
1
0
0
288
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NRCS Practice Type(s)
Depressions
Drainage Water Management
Nutrient Removal Wetlands
Water and Sediment Control Basins
Contour Buffer Strip
Multi-species Buffer
None
Stiff Stemmed Grasses
Grass Waterways
Deep Rooted Vegetation
Stream Bank Stabilization
Cover Crops and Conservation Tillage

Management
Practices Quick
Summary:
• Cover crops,
tillage
management
• Targeted to
areas of highest
soil loss

Structural
Practices Quick
Summary:
• WASCOBS,
filter strips,
nutrient
removal
wetlands
• Most costefficient over
project life
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Planning Region 11: Practices in the Targeted Implementation Approach
Anticipated Progress Toward Goals from Implementation

Locations for Targeting Implementation

Planning Region 11 - Planning Region Outlet
Sediment Cost-Effectiveness Curve

Cumulative Sediment Load Reduction
(tons/yr.)

Structural
and Management Practices

There are 361 practices selected for targeted implementation
within Planning Region 11 of the targeted implementation
approach: 85 storage practices, 1 filtration practices, and
275 source reduction practices.

30,000
25,000

Shown below are the locations on the landscape of the best, most cost-effective practices for implementation that
generate progress toward stated goals. Practice locations shown do not consider existing practices or factors like
landowner willingness.
Shown to the right are the anticipated costs and water quality value of implementing these structural and management
practices. Shown in the charts are the sediment, TP, and TN measurable goals (horizontal lines - if applicable) for the
planning region. Progress toward goals accomplished through the 361 practices in the targeted implementation
approach is shown by the blue line.

Sediment Goal

70%

20,000

Most Cost-Effective Practices
Sediment Load Reduction Goal

15,000
10,000
5,000
0

$0

$5,000,000
Total Cost ($)

$10,000,000

Existing Load: 38,016 tons/yr.
Target Load Reduction: 26,611 tons/yr.
Anticipated Load Reduction:
8,312 tons/yr.
Progress Towards Goal: 31%
Total Cost: $10,447,733
Total Phosphorus Goal

20,000
16,000

50%

12,000
Most Cost-Effective Practices
TP Load Reduction Goal

8,000
4,000
0

Cumulative TN Load Reduction
(lbs./yr.)

Cumulative TP Load Reduction (lbs./yr.)

Planning Region 11 - Planning Region Outlet
Total Phosphorus (TP) Cost-Effectiveness Curve

$0

$5,000,000
Total Cost ($)

$10,000,000

Planning Region 11 - Planning Region Outlet
Total Nitrogen (TN) Cost-Effectiveness Curve

Total Nitrogen Goal

0%

20,000
0

Most Cost-Effective Practices
$0
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$5,000,000
Total Cost ($)

$10,000,000

Total
Phosphorus
50%
Reduction

Existing Load: 33,993 lbs./yr.
Target Load Reduction: 16,996 lbs./yr.
Anticipated Load Reduction:
4,092 lbs./yr.
Progress Towards Goal: 24%
Total Cost: $10,447,733

60,000
40,000

Sediment
70%
Reduction

Total
Nitrogen
Reduction
No Goal Set

Existing Load: 894,452 lbs./yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
57,801 lbs./yr.
Progress Towards Goal: NA
Total Cost: $10,447,733
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Planning Region 11: Hydrologic Storage
Estimated Water Quality Benefits of Priority Impoundments
Streams and rivers exhibiting accelerated rates of lateral movement, bank slumping, and bank
erosion can contribute to excess sediment in water, degraded water quality, and the loss of
productive land. Within rural areas, a rapid rate of runoff and too much water leads to the flooding
of agricultural crops, the overtopping and washout of roads, damage to bridges and culverts, and
the inundation of rural homes and structures.
Planning Region 11 does not contain any of the potential water impoundments suggested during
the on-the-ground reconnaissance study performed in 1997.

Storage Practices with Multiple Benefits
Additional natural landscape depressional storage locations were also identified during a separate
analysis. A landscape depression capable of completely storing the runoff delivered to that
depression from a 2-year, 24-hour precipitation event (equal to dead storage volume) is assumed
to have adequate hydrologic storage to effectively reduce sediment loads delivered to streams.
These depressions, shown in green on the map above (2-yr storage), have the potential to improve
downstream water quality.
Depressions with additional storage volume above dead storage (live storage) are also assumed to
have flood reduction value. Depressions with live storage volume large enough to store 100% or
more of the runoff during a 10-year, 24-hour precipitation event (10-yr storage – shown in light
blue), and those depressions capable of storing 100% or more of the runoff during a 100-year, 24hour precipitation event (100-yr storage – shown in dark blue) have the added potential benefit of
reducing downstream flooding by detaining water in the more upstream portions of the planning
region.

Storage Practices in Non-Contributing Catchments
There are many areas on the landscape within the Heron Lake Watershed that do not contribute overland runoff downstream to the watershed outlet. These areas, called non-contributing catchments, are defined by the 10-yr, 24-hour precipitation
event (i.e. during precipitation events equal to or smaller than the 10-yr, 24-hour event, all of the runoff delivered to that catchment will be retained within the catchment and will not continue downstream). Certain depressional storage locations (2-yr and
10-yr) that are within these non-contributing catchments may offer little additional downstream flood reduction benefit as they may already be providing storage, assuming the depression is not artificially drained. The larger depressional storage
locations (100-yr) within the non-contributing catchments will, however, still offer downstream flood reduction during very large precipitation events (>10-yr, 24-hr) as portions of each non-contributing catchment will become contributing during large
precipitation events.
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Planning Region 12: Snapshot of Current Conditions
Surface Water Quality

Waterbodies in Need of Restoration or Protection

Streams and lakes within Planning Region 12 have been assessed by water quality parameters based on
available water quality monitoring data. There is one impaired stream reach and three impaired lakes within
the planning region that merit restoration efforts. Division Creek (AUID 07100001-529) does not meet water
quality standards for aquatic life. Teal (32-0053-00), Heron (Duck – 32-0057-02), and Heron (North Heron –
32-0057-05) Lakes are impaired for aquatic recreation.
Impairments within each of these waterbodies will need to be addressed to work towards restoring the quality
of those waterbodies. Any reduction in upstream sediment and TP erosion will result in reductions at the
watershed outlet, thus working toward achievement of stated planning region goals.
Some streams and lakes appearing on the map may have one or more water quality impairments, but are
awaiting the completion of a TMDL report, and are currently listed as unimpaired. Several other waterbodies
have not been thoroughly assessed.

Guidance Document Water Quality Goals
The goals used to select structural and management practices for this implementation approach focused
primarily on reducing sediment and phosphorus in streams and lakes. Sediment reduction goals were not set
for North Heron Lake’s outlet, however there will likely be reductions due to implementation of structural and
management practices to reach upstream goals. TP reduction goals align with the West Fork Des Moines
River and Heron Lake TMDL Implementation Plan*.
Reduction Goal (%)
Once water quality goals are established, practices are chosen by first analyzing the feasibility of
implementing various practices in different locations across the watershed. The probable beneficial progress
that upstream structural or management practices will make toward a water quality goal as measured at a
priority resource point (e.g. watershed outlet) is then estimated.

* 79% load reduction goal is inclusive of point sources, non-point sources, and internal loading.

Waterbody Name
(AUID)

Heron Lake (North
Heron)
32-0057-05
(Planning Region
12 Outlet)

Sediment
tons/yr.
(%)

No Goal

Justification for Goal

TP
lbs./yr.
(%)

Sediment

TP

28,859*
79%

Sediment goals were not set for this lake,
although some reduction in sediment
loading is expected with practices targeted
to TP goals and other upstream protection
and restoration efforts.

West Fork Des Moines River
and Heron Lake TMDL
Implementation Plan
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Planning Region 12: Structural and Management Practices
Structural and Management Practices in Planning Region 12
A selection of locations that are technically feasible for structural and management practices within Planning Region
12 are summarized and shown in the table and map to the left. These potential BMPs were selected as part of the
implementation scenarios completed in the West Fork Des Moines River Watershed Targeting and Prioritizing
Endeavor. Additional source reduction BMPs have been added to this list for agricultural sustainability purposes, in
order to target areas of high sediment erosion. There are many more practices summarized here than can
realistically be implemented. The number and type of practices which can be implemented is largely influenced by
the amount of funding available, what goal(s) are being pursued, and what practices are most locally accepted by
the community for voluntary implementation.
This large list of practices is narrowed down and prioritized to identify what practices will be the focus of planned
implementation efforts. Considering the practicability (e.g. minimum load reduction) and cost-effectiveness of
practices is one way to prioritize practices for implementation that provide the greatest “bang-for-your-buck” in terms
of water quality improvements. Cost-effectiveness of practices is determined by first estimating the total cost of that
practice (2014 EQIP payment schedules) and then factoring in the water quality benefit from that practice. The
practical and most cost-effective practices that accrue progress toward stated goals become part of the targeted
implementation approach.
PTMApp Treatment Group

Storage

Filtration
Infiltration

Protection

Source Reduction

Structural and Management Practices
PTMApp Treatment Group (With Representative BMPs)
Storage (e.g. ponds, WASCOBs)
Filtration (e.g. filter strips)
Infiltration (e.g. infiltration trenches)
Protection (e.g. stream protection, critical area planting)
Source Reduction (e.g. cover crops, conservation tillage)

Practice Type
Structural
Management






Number in
Planning Region
143
5
0
0
161
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NRCS Practice Type(s)
Depressions
Drainage Water Management
Nutrient Removal Wetlands
Water and Sediment Control Basins
Contour Buffer Strip
Multi-species Buffer
None
Stiff Stemmed Grasses
Grass Waterways
Deep Rooted Vegetation
Stream Bank Stabilization
Cover Crops and Conservation Tillage
Management
Practices Quick
Summary:
• Cover crops,
tillage
management
• Targeted to
areas of highest
soil loss

Structural
Practices Quick
Summary:
• WASCOBS,
filter strips,
nutrient
removal
wetlands
• Most costefficient over
project life
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Planning Region 12: Practices in the Targeted Implementation Approach
Anticipated Progress Toward Goals from Implementation

Structural
and Management Practices

There are 229 practices selected for targeted implementation
within Planning Region 12 of the targeted implementation
approach: 85 storage practices, 5 filtration practices, and
139 source reduction practices.

Cumulative Sediment Load Reduction
(tons/yr.)

Locations for Targeting Implementation

Planning Region 12 - Planning Region Outlet
Sediment Cost-Effectiveness Curve

Sediment Goal

10,000
8,000

Shown below are the locations on the landscape of the best, most cost-effective practices for implementation that
generate progress toward stated goals. Practice locations shown do not consider existing practices or factors like
landowner willingness.
Shown to the right are the anticipated costs and water quality value of implementing these structural and management
practices. Shown in the charts are the sediment, TP, and TN measurable goals (horizontal lines - if applicable) for the
planning region. Progress toward goals accomplished through the 229 practices in the targeted implementation
approach is shown by the blue line.

0%

Sediment
Reduction
No Goal Set

6,000
4,000
2,000
0

Most Cost-Effective Practices
$0

$2,500,000

$5,000,000
Total Cost ($)

$7,500,000 $10,000,000

Total Phosphorus Goal

35,000
30,000

79%

25,000
20,000
15,000

Most Cost-Effective Practices
TP Load Reduction Goal

10,000
5,000

Cumulative TN Load Reduction
(lbs./yr.)

Cumulative TP Load Reduction (lbs./yr.)

Planning Region 12 - Planning Region Outlet
Total Phosphorus (TP) Cost-Effectiveness Curve

Existing Load: 53,763 tons/yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
8,971 tons/yr.
Progress Towards Goal: NA
Total Cost: $9,771,290

0

$0

$2,500,000

$5,000,000 $7,500,000
Total Cost ($)

$10,000,000

Planning Region 12 - Planning Region Outlet
Total Nitrogen (TN) Cost-Effectiveness Curve

Existing Load: 36,531 lbs./yr.
Target Load Reduction: 28,859 lbs./yr.
Anticipated Load Reduction:
3,763 lbs./yr.
Progress Towards Goal: 13%
Total Cost: $9,771,290
Total Nitrogen Goal

70,000
60,000

0%

50,000
40,000
30,000
20,000
10,000
0

Most Cost-Effective Practices
$0

$2,500,000
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$5,000,000 $7,500,000 $10,000,000
Total Cost ($)

Total
Phosphorus
79%
Reduction

Total
Nitrogen
Reduction
No Goal Set

Existing Load: 1,017,327 lbs./yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
58,023 lbs./yr.
Progress Towards Goal: NA
Total Cost: $9,771,290
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Planning Region 12: Hydrologic Storage
Estimated Water Quality Benefits of Priority Impoundments
Streams and rivers exhibiting accelerated rates of lateral movement, bank slumping, and bank
erosion can contribute to excess sediment in water, degraded water quality, and the loss of
productive land. Within rural areas, a rapid rate of runoff and too much water leads to the flooding
of agricultural crops, the overtopping and washout of roads, damage to bridges and culverts, and
the inundation of rural homes and structures.
Planning Region 12 does not contain any of the potential water impoundments suggested during
the on-the-ground reconnaissance study performed in 1997.

Storage Practices with Multiple Benefits
Additional natural landscape depressional storage locations were also identified during a separate
analysis. A landscape depression capable of completely storing the runoff delivered to that
depression from a 2-year, 24-hour precipitation event (equal to dead storage volume) is assumed
to have adequate hydrologic storage to effectively reduce sediment loads delivered to streams.
These depressions, shown in green on the map above (2-yr storage), have the potential to improve
downstream water quality.
Depressions with additional storage volume above dead storage (live storage) are also assumed to
have flood reduction value. Depressions with live storage volume large enough to store 100% or
more of the runoff during a 10-year, 24-hour precipitation event (10-yr storage – shown in light
blue), and those depressions capable of storing 100% or more of the runoff during a 100-year, 24hour precipitation event (100-yr storage – shown in dark blue) have the added potential benefit of
reducing downstream flooding by detaining water in the more upstream portions of the planning
region.

Storage Practices in Non-Contributing Catchments
There are many areas on the landscape within the Heron Lake Watershed that do not contribute overland runoff downstream to the watershed outlet. These areas, called non-contributing catchments, are defined by the 10-yr, 24-hour precipitation
event (i.e. during precipitation events equal to or smaller than the 10-yr, 24-hour event, all of the runoff delivered to that catchment will be retained within the catchment and will not continue downstream). Certain depressional storage locations (2-yr and
10-yr) that are within these non-contributing catchments may offer little additional downstream flood reduction benefit as they may already be providing storage, assuming the depression is not artificially drained. The larger depressional storage
locations (100-yr) within the non-contributing catchments will, however, still offer downstream flood reduction during very large precipitation events (>10-yr, 24-hr) as portions of each non-contributing catchment will become contributing during large
precipitation events.
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Planning Region 13: Snapshot of Current Conditions
Surface Water Quality

Waterbodies in Need of Restoration or Protection

Streams and lakes within Planning Region 13 have been assessed by water quality parameters based on
available water quality monitoring data. There are three impaired stream reaches and two impaired lakes
within the planning region that merit restoration efforts. Unnamed Creek (AUID 07100001-614), Unnamed
Creek (-518), and the planning region outlet along Okabena Creek (-602) do not meet water quality
standards for aquatic life. Okabena Creek also does not meet standards for aquatic recreation. Flahtery
Lake (32-0045-00) and South Heron Lake (32-0057-07) are impaired for aquatic recreation.
Impairments within each of these waterbodies will need to be addressed to work toward restoring the quality
of those waterbodies. Any reduction in upstream sediment and TP erosion will result in reductions at the
watershed outlet, thus working toward achievement of stated planning region goals.
Some streams and lakes appearing on the map may have one or more water quality impairments, but are
awaiting the completion of a TMDL report, and are currently listed as unimpaired. Several other waterbodies
have not been thoroughly assessed.

Guidance Document Water Quality Goals
The goals used to select structural and management practices for this implementation approach focused
primarily on reducing sediment and phosphorus in streams and lakes. Sediment reduction goals align with
the West Fork Des Moines River Watershed Total Maximum Daily Load Final Report. TP reduction goals
align with the Minnesota Nutrient Reduction Strategy and the EPA Gulf Hypoxia Action Plan.
Once water quality goals are established, practices are chosen by first analyzing the feasibility of
implementing various practices in different locations across the watershed. The probable beneficial progress
that upstream structural or management practices will make toward a water quality goal as measured at a
priority resource point (e.g. watershed outlet) is then estimated.

Reduction Goal (%)
Waterbody Name
(AUID)

Okabena Creek
07100001-602
(Planning Region
13 Outlet)

Sediment
tons/yr.
(%)

7,493
50%

Justification for Goal

TP
lbs./yr.
(%)

Sediment

TP

2,168
12%

West Fork Des Moines River
Watershed Total Maximum Daily
Load Final Report

Phosphorus Goal part of the 2008 Gulf
Hypoxia Action Plan; Minnesota
Nutrient Reduction Strategy: 2025
Phosphorus Reduction Milestone (used
in lieu of completed TMDL)
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Planning Region 13: Structural and Management Practices
Structural and Management Practices in Planning Region 13
A selection of locations that are technically feasible for structural and management practices within Planning Region
13 are summarized and shown in the table and map to the left. These potential BMPs were selected as part of the
implementation scenarios completed in the West Fork Des Moines River Watershed Targeting and Prioritizing
Endeavor. Additional source reduction BMPs have been added to this list for agricultural sustainability purposes, in
order to target areas of high sediment erosion. There are many more practices summarized here than can
realistically be implemented. The number and type of practices which can be implemented is largely influenced by
the amount of funding available, what goal(s) are being pursued, and what practices are most locally accepted by
the community for voluntary implementation.
This large list of practices is narrowed down and prioritized to identify what practices will be the focus of planned
implementation efforts. Considering the practicability (e.g. minimum load reduction) and cost-effectiveness of
practices is one way to prioritize practices for implementation that provide the greatest “bang-for-your-buck” in terms
of water quality improvements. Cost-effectiveness of practices is determined by first estimating the total cost of that
practice (2014 EQIP payment schedules) and then factoring in the water quality benefit from that practice. The
practical and most cost-effective practices that accrue progress toward stated goals become part of the targeted
implementation approach.
PTMApp Treatment Group

Storage

Filtration
Infiltration

Protection

Source Reduction

Structural and Management Practices
PTMApp Treatment Group (With Representative BMPs)
Storage (e.g. ponds, WASCOBs)
Filtration (e.g. filter strips)
Infiltration (e.g. infiltration trenches)
Protection (e.g. stream protection, critical area planting)
Source Reduction (e.g. cover crops, conservation tillage)

Practice Type
Structural
Management






Number in
Planning Region
354
0
2
0
623
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NRCS Practice Type(s)
Depressions
Drainage Water Management
Nutrient Removal Wetlands
Water and Sediment Control Basins
Contour Buffer Strip
Multi-species Buffer
None
Stiff Stemmed Grasses
Grass Waterways
Deep Rooted Vegetation
Stream Bank Stabilization
Cover Crops and Conservation Tillage
Management
Practices Quick
Summary:
• Cover crops,
tillage
management
• Targeted to
areas of highest
soil loss

Structural
Practices Quick
Summary:
• WASCOBS,
infiltration
trenches,
ponds
• Most costefficient over
project life
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Planning Region 13: Practices in the Targeted Implementation Approach
Anticipated Progress Toward Goals from Implementation

Structural
and Management Practices

There are 784 practices selected for targeted implementation
within Planning Region 13 of the targeted implementation
approach: 235 storage practices, 2 infiltration practices, and
547 source reduction practices.

Shown below are the locations on the landscape of the best, most cost-effective practices for implementation that
generate progress toward stated goals. Practice locations shown do not consider existing practices or factors like
landowner willingness.
Shown to the right are the anticipated costs and water quality value of implementing these structural and management
practices. Shown in the charts are the sediment, TP, and TN measurable goals (horizontal lines - if applicable) for the
planning region. Progress toward goals accomplished through the 784 practices in the targeted implementation
approach is shown by the blue line.

Cumulative Sediment Load Reduction
(tons/yr.)

Locations for Targeting Implementation

Planning Region 13 - Planning Region Outlet
Sediment Cost-Effectiveness Curve
8,000
6,000

50%

Most Cost-Effective Practices
Sediment Load Reduction Goal

2,000
0

$0

$1,000,000
Total Cost ($)

$2,000,000

Existing Load: 14,986 tons/yr.
Target Load Reduction: 7,493 tons/yr.
Anticipated Load Reduction:
3,993 tons/yr.
Progress Towards Goal: 53%
Total Cost: $2,482,869
Total Phosphorus Goal

2,500
2,000

12%

1,500
1,000

Cumulative TN Load Reduction
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Total Cost ($)
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Planning Region 13 - Planning Region Outlet
Total Nitrogen (TN) Cost-Effectiveness Curve

Existing Load: 18,070 lbs./yr.
Target Load Reduction: 2,168 lbs./yr.
Anticipated Load Reduction:
2,112 lbs./yr.
Progress Towards Goal: 97%
Total Cost: $2,482,869
Total Nitrogen Goal

30,000
25,000

0%

20,000

Total
Phosphorus
12%
Reduction

Total
Nitrogen
Reduction
No Goal Set

15,000
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5,000
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$0

$1,000,000
Total Cost ($)
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$2,000,000

Existing Load: 318,692 lbs./yr.
Target Load Reduction: No Goal
Anticipated Load Reduction:
25,845 lbs./yr.
Progress Towards Goal: NA
Total Cost: $2,482,869
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Planning Region 13: Hydrologic Storage
Estimated Water Quality Benefits of Priority Impoundments
Streams and rivers exhibiting accelerated rates of lateral movement, bank slumping, and bank
erosion can contribute to excess sediment in water, degraded water quality, and the loss of
productive land. Within rural areas, a rapid rate of runoff and too much water leads to the flooding
of agricultural crops, the overtopping and washout of roads, damage to bridges and culverts, and
the inundation of rural homes and structures.
Planning Region 13 contains one of the potential water impoundments suggested during the onthe-ground reconnaissance study performed in 1997. The impoundment shown on the map to the
left (HL 36) provides an opportunity for large scale water storage and would provide additional
shallow lake and wetland habitat within the watershed. The table below shows the estimated water
quality benefit resulting from the installation of the impoundment.

Priority
Impoundment

Estimated Sediment
Reduction
(tons/yr.)

Estimated TP
Reduction
(lbs./yr.)

Estimated TN
Reduction
(lbs./yr.)

HL36

40

33

919

In addition to the impoundments, PTMApp storage practices were also located on the landscape
where they overlap the suggested impoundments (shown in red).

Storage Practices with Multiple Benefits
Additional natural landscape depressional storage locations were also identified during a separate
analysis. A landscape depression capable of completely storing the runoff delivered to that
depression from a 2-year, 24-hour precipitation event (equal to dead storage volume) is assumed
to have adequate hydrologic storage to effectively reduce sediment loads delivered to streams.
These depressions, shown in green on the map above (2-yr storage), have the potential to improve
downstream water quality.
Depressions with additional storage volume above dead storage (live storage) are also assumed to
have flood reduction value. Depressions with live storage volume large enough to store 100% or
more of the runoff during a 10-year, 24-hour precipitation event (10-yr storage – shown in light
blue), and those depressions capable of storing 100% or more of the runoff during a 100-year, 24hour precipitation event (100-yr storage – shown in dark blue) have the added potential benefit of
reducing downstream flooding by detaining water in the more upstream portions of the planning
region.

Storage Practices in Non-Contributing Catchments
There are many areas on the landscape within the Heron Lake Watershed that do not contribute overland runoff downstream to the watershed outlet. These areas, called non-contributing catchments, are defined by the 10-yr, 24-hour precipitation
event (i.e. during precipitation events equal to or smaller than the 10-yr, 24-hour event, all of the runoff delivered to that catchment will be retained within the catchment and will not continue downstream). Certain depressional storage locations (2-yr and
10-yr) that are within these non-contributing catchments may offer little additional downstream flood reduction benefit as they may already be providing storage, assuming the depression is not artificially drained. The larger depressional storage
locations (100-yr) within the non-contributing catchments will, however, still offer downstream flood reduction during very large precipitation events (>10-yr, 24-hr) as portions of each non-contributing catchment will become contributing during large
precipitation events.
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Table 1: Goals for the impaired waterbodies within the Heron Lake Watershed District.

Reduction Goal (%)
Waterbody Name
(AUID)

Planning
Region

Unnamed Creek*
07100001-619

4

Jack Creek, North
Branch*
07100001-649

4

Judicial Ditch 12*
07100001-666

4

Jack Creek, North
Branch*
07100001-651

4

Jack Creek, North
Branch
07100001-652
(Planning Region 4
Outlet)

4

Corabelle Lake
51-0054-00

4

Sediment
tons/yr.
(%)

TP
lbs./yr.
(%)

2390

1094

25%

12%

2390

1094

25%

12%

2390

1094

25%

12%

2868

1094

30%

12%

2868

1094

30%

12%

No Goal

3
41%

Justification for Goal
Sediment

TP

Sediment Reduction Strategy for the MN River
Basin and South Metro Mississippi River; 2020
Sediment Reduction Milestone (used in lieu of
completed TMDL)

West Fork Des Moines River Watershed Total
Maximum Daily Load Final Report. Sediment load
goal for mid-range flows within North Branch Jack
Creek (07100001-505). North Branch Jack Creek
(-505) has been split into many separate stream
reaches. The watershed outlet is location along (652), the most downstream of those reaches and
the planning region outlet.

Sediment goals were not set for these lakes as
sediment is not a factor in impairment status;
some reduction in sediment loading is expected
with practices targeted to achieve TP goal

Phosphorus Goal part of the 2008 Gulf Hypoxia
Action Plan; Minnesota Nutrient Reduction
Strategy: 2025 Phosphorus Reduction
Milestone (used in lieu of completed TMDL)

Draft Des Moines River Basin Watershed
TMDL Assessment Report (2019)

Reduction Goal (%)
Waterbody Name
(AUID)

Planning
Region

Unnamed creek*
07100001-618

5

Jack Creek
07100001-549
(Planning Region 5
Outlet)

5

Jack Creek*
07100001-514

7

Judicial Ditch 26
07100001-523

7

Unnamed creek*
07100001-661

7

Unnamed creek*
07100001-564

7

Jack Creek*
07100001-658

7

Jack Creek
07100001-659
(Planning Region 7
Outlet)

7

Sediment
tons/yr.
(%)

TP
lbs./yr.
(%)

2864

1012

25%

12%

2864

1012

25%

12%

3187

1955

25%

12%

1842

361

25%

12%

3187

1955

25%

12%

685

163

25%

12%

10199

1955

80%

12%

10199

1955

80%

12%

Justification for Goal
Sediment

TP

Sediment Reduction Strategy for the MN River
Basin and South Metro Mississippi River; 2020
Sediment Reduction Milestone (used in lieu of
completed TMDL)

Sediment Reduction Strategy for the MN River
Basin and South Metro Mississippi River; 2020
Sediment Reduction Milestone (used in lieu of
completed TMDL)

West Fork Des Moines River Watershed Total
Maximum Daily Load Final Report. Sediment load
goal for mid-range flows within Jack Creek
(07100001-509). Jack Creek (-509) has been split
into many separate stream reaches. The
watershed outlet is location along (-659), the most
downstream of those reaches and the planning
region outlet.

Phosphorus Goal part of the 2008 Gulf Hypoxia
Action Plan; Minnesota Nutrient Reduction
Strategy: 2025 Phosphorus Reduction
Milestone (used in lieu of completed TMDL)

Reduction Goal (%)
Waterbody Name
(AUID)

Planning
Region

Sediment
tons/yr.
(%)

Second Fulda Lake
51-0020-00

7

No Goal

First Fulda Lake
51-0021-00

7

No Goal

East Graham Lake†
53-0020-00

7

No Goal

West Graham Lake
53-0021-00

7

Elk Creek
07100001-656
(Planning Region 8
Outlet)

Okabena Creek
07100001-512
(Planning Region 9
Outlet)

8

9

No Goal

TP
lbs./yr.
(%)
145
18%

91
17%

1231
49%

707

Justification for Goal
Sediment

TP

Sediment goals were not set for these lakes,
although some reduction in sediment loading is
expected with practices targeted to achieve
Lakes of Phosphorus Sensitivity Significance
(LPSS) TP goal

Calculated Load Goals to Reach Target TP
Concentration for MN DNR Lakes of
Phosphorus Sensitivity Significance (LPSS)

Sediment goals were not set for these lakes as
sediment is not a factor in impairment status;
some reduction in sediment loading is expected
with practices targeted to achieve TP Goal

Draft Des Moines River Basin Watershed
TMDL Assessment Report (2019)

52%

13151

1369

75%

12%

1765

636

25%

12%

West Fork Des Moines River Watershed Total
Maximum Daily Load Final Report. Sediment load
goal for mid-range flows within Elk Creek
(07100001-507). Elk Creek (-507) has been split
into many separate stream reaches. The
watershed outlet is location along (-656), the most
downstream of those reaches and the planning
region outlet.
Sediment Reduction Strategy for the MN River
Basin and South Metro Mississippi River; 2020
Sediment Reduction Milestone (used in lieu of
completed TMDL)

Phosphorus Goal part of the 2008 Gulf Hypoxia
Action Plan; Minnesota Nutrient Reduction
Strategy: 2025 Phosphorus Reduction
Milestone (used in lieu of completed TMDL)

Reduction Goal (%)
Waterbody Name
(AUID)

Planning
Region

Heron Lake
Watershed Outlet
07100001-527
(Planning Region 11
Outlet)

11

Timber Lake
32-0058-00

11

Sediment
tons/yr.
(%)

TP
lbs./yr.
(%)

26611

16996

70%

50%

No Goal

Heron Lake (North
Heron)
32-0057-05
(Planning Region 12
Outlet)

12

No Goal

Teal Lake
32-0053-00

12

No Goal

Heron Lake (Duck)
32-0057-02

Division Creek
07100001-529

12

12

No Goal

9
61%

28859
79%

Justification for Goal
Sediment

TP

West Fork Des Moines River and Heron Lake
TMDL Implementation Plan

Draft Des Moines River Basin River
Eutrophication Total Maximum Daily Load

Sediment goals were not set for these lakes as
sediment is not a factor in impairment status;
some reduction in sediment loading is expected
with practices targeted to achieve TP goal

Draft Des Moines River Basin Watershed
TMDL Assessment Report (2019)

Sediment goals were not set for these lakes,
although some reduction in sediment loading is
expected with practices targeted to achieve
TMDL TP goal

West Fork Des Moines River Watershed Total
Maximum Daily Load Final Report. Load goal is
inclusive of point sources, non-point sources, and
internal loading.

Sediment goals were not set for these lakes as
sediment is not a factor in impairment status;
some reduction in sediment loading is expected
with practices targeted to achieve TP goal

Draft Des Moines River Basin Watershed
TMDL Assessment Report (2019)

West Fork Des Moines River Watershed Total
Maximum Daily Load Final Report. Sediment
load goal for mid-range flows Division Creek.

Phosphorus goal part of the 2008 Gulf Hypoxia
Action Plan; Minnesota Nutrient Reduction
Strategy: 2025 Phosphorus Reduction
Milestone (used in lieu of completed TMDL)

164
62%

183*
69%

37634

32*

70%

12%

Reduction Goal (%)
Waterbody Name
(AUID)

Planning
Region

Unnamed Creek
07100001-518

13

Unnamed Creek
07100001-614

13

Okabena Creek
07100001-602
(Planning Region 13
Outlet)

13

Flahtery Lake
32-0045-00

13

Heron Lake (South
Heron)
32-0057-07

13

Sediment
tons/yr.
(%)

TP
lbs./yr.
(%)

13441

32*

25%

12%

3747

2168*

25%

12%

7493

2168

50%

12%

No Goal

No Goal

67
67%

209*
79%

Justification for Goal
Sediment

TP

Sediment Reduction Strategy for the MN River
Basin and South Metro Mississippi River; 2020
Sediment Reduction Milestone (used in lieu of
completed TMDL)
West Fork Des Moines River Watershed Total
Maximum Daily Load Final Report. Sediment load
goal for mid-range flows within Okabena Creek
(07100001-506). Okabena Creek (-506) has been
split into many separate stream reaches. The
watershed outlet is location along (-656), the most
downstream of those reaches and the planning
region outlet.
Sediment goals were not set for these lakes as
sediment is not a factor in impairment status;
some reduction in sediment loading is expected
with practices targeted to achieve TP Goal
Sediment Goals were not set for these lakes,
although some reduction in sediment loading is
expected with practices targeted to achieve
TMDL TP goal

Phosphorus Goal part of the 2008 Gulf Hypoxia
Action Plan; Minnesota Nutrient Reduction
Strategy: 2025 Phosphorus Reduction
Milestone (used in lieu of completed TMDL)

Draft Des Moines River Basin Watershed
TMDL Assessment Report (2019)
West Fork Des Moines River Watershed Total
Maximum Daily Load Final Report:
Excess Nutrients (North and South Heron
Lake), Turbidity, and Fecal Coliform Bacteria
Impairments

*These waterbodies did not have associated PTMApp priority resource points. Annual load (sediment and TP) estimates were taken from the next downstream priority resource point.
†load per season (121 days)

Photo: Heron Lake Watershed District
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