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INTRODUCTION AND BACKGROUND
REPORT OVERVIEW
The Watershed Management Authority (WMA) has identified eight primary resource concerns for
the Boone River Watershed including; Shorelines and Riparian Areas, Plant and Animal
Communities, Sediment, Nutrients, Stormwater, Public Access, Flood Resiliency, and Hazard
Mitigation. This report focuses on Shorelines and Riparian Area current conditions and is one of
eight reports developed for each of these concerns. Information contained in this report will
facilitate the identification of resource and implementation priorities that will be used in the
development of the Boone River Watershed Management Plan. Additionally, data gaps that are
limiting such prioritization have been identified for future consideration.
INTRODUCTION TO RESOURCE
Riparian areas are transition zones between an upland area and a water body. The importance
of riparian areas in any landscape setting cannot be overstated, and a review of the literature
shows their effectiveness in filtering sediment, nitrate, phosphates, and bacteria from agricultural
runoff (Lowrance, Altier, Newbold, Schnabel, Groffman, Denver & Todd, 1995, 1997; USDA,
1991). These areas provide critical habitat for numerous species of wildlife and help stabilize
streambanks under drought and high streamflow conditions. Finally, riparian areas can also
provide shade to the stream, which cools water temperatures and helps to increase dissolved
oxygen levels.
Riparian areas extend approximately 100 miles along both sides of Boone River, from its
headwaters to its confluence with the Des Moines River. Additionally, there are more than 140
miles of tributaries and ditches in the watershed. The Boone River is currently listed as “impaired”
due to high concentrations of bacteria (IDNR, 2020a). Fish kills have occurred in Boone River in
addition to several tributaries including; Eagle Creek, Lyons Creek, Little Eagle Creek, West Otter
Creek, and Drainage Ditch 97. These fish kills, which were caused by ammonia/fertilizer or animal
waste spills, resulted in impairment listings by the Iowa Department of Natural Resources (IDNR).
While riparian health and function does play a role in bacteria filtration, there were no links
between the bacteria impairment and fish kills identified.
Lake shorelines serve as a buffer between riparian areas and the waterline. Natural lake
shorelines generally contain diverse native vegetation that serves as unique wildlife habitat, acts
as a buffer for wave action, and provides filtration during runoff events. Waves caused by wind
and watercraft can directly cause erosion of a shoreline which degrades riparian habitat and
contributes to lake turbidity. This erosion occurs on the face (slope) of the bluff and the shore area
including beaches and dunes. Landforms composed of bedrock or cohesive sediments (clay or
till) are generally much more resistant to erosion, whereas those composed of noncohesive/unconsolidated materials (sand and gravel) erode at a much higher rate. Additionally,
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the nearshore profile, or depth of water just offshore, can have a significant impact on the size of
wave reaching the shore.
There are five public access lakes within the Boone River Watershed. These lakes provide a total
of 1,248 surface acres and 55,641 linear feet of shoreline (JEO, 2020). Two of these lakes,
Cornelia and Briggs Woods, are currently listed as “impaired” (IDNR, 2020a). Cornelia Lake
exhibits excessive turbidity while Briggs Woods Lake exhibits high concentrations of bacteria and
elevated pH levels. While shoreline erosion can contribute to lake turbidity the extent of this
contribution at Lake Cornelia has not been studied. Shoreline conditions at Briggs Woods Lake
are most likely not linked to elevated bacteria and pH.
The enhancement of riparian areas in the Boone River Watershed supports water quality, wildlife,
and flood mitigation goals established by federal, state, and local authorities.
EXISTING DATA
Studies that provide a quantifiable assessment of current riparian function have not been
conducted in the Boone River Watershed or are not publicly available. Water quality projects are
currently ongoing, or have been completed in four smaller drainages; Eagle Creek, Eagle Grove,
Lyons Creek, and Prairie Creek. Planning efforts associated with these projects have included
stream assessments. Specifically, streambank erosion rates have been estimated for Eagle
Creek and Eagle Grove drainages. Erosion estimates for multiple monitoring sites indicate highly
variable rates throughout both stream networks. Streambank erosion rates varied from less than
5 tons/year to over 50 tons/year for the sites monitored.
Studies that pertain to historic or current shoreline conditions have not been conducted on any of
the five public lakes in the Boone River Watershed.
STATE OF THE RESOURCE
CURRENT CONDITIONS
The following summarizes the state of the resource based upon existing data provided by the
WMA and project partners.

STREAMS AND DITCHES
The Boone River Watershed is comprised of approximately 240 miles of river, streams, and
drainage ditches (Table 1). The Boone River extends approximately 99.6 miles from its
headwaters to the confluence with the Des Moines River. Tributaries in the Boone River
Watershed comprise another 116.2 miles of stream while the cumulative length of drainage
ditches is approximately 29 miles. Since riparian areas extend along both sides of a river, stream,
or drainage, there is a total of approximately 480 miles of riparian area in the Boone River
Watershed. Drainage ditches can provide a unique ecosystem, however, in many cases these
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systems are overlooked when it comes to watershed management. These systems are often
considered nothing more than conduits for water transport from wet or moist areas, when indeed
they serve as crucial sites for contaminant transfer and transformation. Finding a balance between
efficient water transport and ditch water quality improvements is a growing field of concern
(Bennett et al., 2005).
Table 1: Length of the Boone River and its Tributaries
Stream Name

Boone River
White Fox Creek
Eagle Creek
Prairie Creek
Middle Branch Boone River
Drainage Ditch 3
Otter Creek
Brewers Creek
Buck Creek
Drainage Ditch 2
Drainage Ditch 105
Unnamed Creek
Drainage Ditch 4
Drainage Ditch 94
Buttermilk Creek
Total

Stream Length (Mi)

99.6
31.9
29.8
18.7
11.6
10.6
9.9
5.8
5.3
5.2
2.9
2.7
2.7
2.6
0.5
239.7

FISH PASSAGE
Throughout much of Iowa, including the Boone River Watershed, there are numerous man-made
obstructions or obstacles on rivers and streams. These obstacles create barriers to fish passage
and migration. Many aquatic species rely on the ability to move throughout a stream system to
find habitat or opportunities to breed, raise young, feed, or escape adverse conditions. The
primary obstacles present include low head dams and perched culverts. There is one low head
dam in the watershed, located near Webster City on the Boone River. In 2014, IDNR completed
a dam removal/modification project near Goldfield that is now a whitewater feature.
Additional barriers to fish and aquatic life passage exist between the riparian areas, oxbows, and
other habitat. These are primarily the result of removal of riparian vegetation, sedimentation,
stream downcutting, and field leveling. Another common obstruction to fish passage is a perched
culvert, which is one with an outlet elevated above the downstream water surface, allowing a
freefall condition. This condition requires migrating fish to leap into the culvert from the
downstream pool. This is rarely possible, especially for smaller minnow-type fish species. IDNR
data indicates there are numerous perched culverts throughout the watershed, as shown in Figure
1.
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Figure 1: Map of Perched Culverts in the Watershed (Ament, 2020)
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LAKES
The five public access lakes in the Boone River Watershed encompass a total of 1,248 surface
acres and provide 55,641 feet (10.5 miles) of shoreline (Table 2). Provided below is a brief
summary of expected shoreline concerns for each lake. A location map of each lake is located in
the Public Access Current Conditions Report.
Table 2: Area and shoreline length for lakes in the Boone River Watershed.
Lake Name
Big Wall Lake
Lake Cornelia
Briggs Woods Lake
St. Benedict Pond
Fishpond Park
Totals

County
Wright
Wright
Hamilton
Kossuth
Wright
NA

Surface Area
(Acres)
935
243
59
10
1
1,248

Shoreline Length
(ft)
29,964
12,717
9,183
2,964
813
55,641

Big Wall Lake
Big Wall Lake is located in a Wildlife Management Area southeast of Clarion. This is the largest
public lake in the Boone River Watershed encompassing 935 acres with 29,964 feet of shoreline.
Approximately 1,400 feet of shoreline has been developed, which is approximately 5% of the total.
The amount of developed shoreline is low and motorized watercraft is not allowed on the lake
which reduces excessive wave action and associated erosion. The amount of erosion on
developed portions of the shoreline is largely dictated by the type, condition, and function of
current protective measures.

Lake Cornelia
Lake Cornelia is located northeast of Clarion. The lake encompasses 243 surface acres and has
12,717 feet of shoreline. The shoreline of Lake Cornelia has seen extensive shoreline
development. Approximately 8,963 feet of shoreline has been developed for residential housing
which equates to more than 70% of the total shoreline length. The amount of erosion on
developed portions of the shoreline is largely dictated by the type, condition, and function of
current protective measures.

Briggs Woods Lake
Briggs Woods Lake is located in a county park south of Webster City. The lake encompasses 59
acres and has 9,183 feet of shoreline. Shoreline development is limited to recreational access
and use. Gas powered motors are not allowed on the lake limiting watercraft impacts to
shorelines. The potential for significant shoreline erosion is low barring future shoreline
disturbances.
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St. Benedict Pond
St. Benedict Pond is located southwest of Benedict in a State Wildlife Area. The lake
encompasses 10 surface acres and has 2,964 feet of shoreline. This is a natural area with no
shoreline development. Additionally, motorized watercraft are not allowed on the pond. The
potential for significant shoreline erosion is low barring future shoreline disturbances.

Fishpond Park Lake
Fishpond Park Lake serves as a city park lake in Eagle Grove. It encompasses less than 1 acre
and has 813 feet of shoreline. Motorized watercraft are not allowed on the lake. The potential for
significant shoreline erosion is low barring future shoreline disturbances. Fishpond Park Lake was
not addressed in the Eagle Grove Watershed Management Plan.
HISTORICAL CHANGES

RIPARIAN AREAS
Impacts to riparian areas can stem from urban development, agricultural activities, and even
recreational activities. Changes in land cover and land use over time can be an indicator of
potential impacts to riparian areas.
“The Western Corn Belt Plains and more specifically, the Des Moines Lobe, was once mostly
covered with tallgrass prairie and interspersed depressional wetlands. Currently, over 80 percent
of the Western Corn Belt Plains is now used for cropland agriculture and much of the remainder
is in forage for livestock. The advent of improved farm implements, coupled with a rapidly
expanding population base devoted mostly to agriculture, had a devastating and permanent
impact on Iowa’s native plant communities” (IDNR, 2015).
Land cover changes were assessed using USDA’s Crop Data Layer (CDL) from 2009 and 2018
(Table 3). Results indicate minimal changes to developed land and the amount of land used for
crop production. While there was a 20% decrease in forested land and a 26% decrease in the
amount of grass and pasture in the watershed, the acres of water and wetlands increased by
108%. These changes in land cover may have been due, at least in part, to rainfall, weather
patterns, and timing of data collection. While there have been large changes to land cover
historically, changes in the past 10 years have been minimal.
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Table 3: Land Cover Changes in the Boone River Watershed from 2009 to 2018
Land Cover Type
2009
2018
Change
Crop Production
487,478 491,689
4,211
Developed
38,830
38,341
-489
Grassland/Pasture
36,140
26,847
-9,293
Forest
11,260
9,044
-2,216
Water & Wetlands
7,004
14,579
7,575
Other
298
511
213
Data Source: USDA, 2020a

% Change
1%
-1%
-26%
-20%
108%
71%

An evaluation of land cover within 180 foot on each side of all perennial streams (360-foot buffer)
was conducted for the same 10-year period (2009-2018) using CDL data. The 180-foot area is
based on the maximum distance for riparian forest buffers under NRCS practice standard 391.
All available land cover types were placed into three categories: Water and Riparian Vegetation,
Agricultural Crops, and Developed. Riparian vegetation includes grass, shrubs, forest, and
wetlands (Figure 2). In 2018, approximately 79% of the land cover along perennial streams was
comprised of water and vegetation consistent with healthy riparian areas. Approximately 16% of
the land cover was in agricultural crops and 5% in developed areas. All land cover categories
exhibited minimal changes over the 10 year period. The biggest change was an increase in land
used for crop production which increased from 1,440 acres in 2009 to 1,582 acres in 2018 for a
1.5% increase.

Water & Riparian Vegetation

Agricultural Crops

Developed

9000
8000
7000

Acres

6000
5000
4000
3000
2000
1000
0
2009

2018
Year

Data Source: USDA, 2020a

Figure 2: Land Cover Within 180-feet of All Perennial Streams in the Boone River
Watershed
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LAKE SHORELINES
Lake shoreline development can impact the riparian vegetation and overall function; however,
changes in land use along lake shorelines has been very minimal within the watershed. Lake
Cornelia has the most extensively developed shoreline, where residential housing and road
construction has occurred on more than 70% of the shoreline area.
CURRENT PROJECTS AND PROGRAMS
Lake Shorelines
The IDNR conducts statewide lake monitoring and administers the Iowa Lake Restoration
Program. Lake Cornelia, Briggs Woods, and Little Wall Lakes are monitored under the Ambient
Lake Monitoring Program. While the lake restoration program addresses shoreline erosion as part
of comprehensive projects, there are no lakes in the watershed on the IDNR list of proposed lake
restoration sites (IDNR, 2020b). Shoreline stabilization is not listed as a concern in any of the
current watershed management plans.
Riparian Areas
Several local, state, and federal authorities have established projects, programs, and/or priorities
that directly or indirectly involve riparian areas. Moreover, a multitude of government agencies,
nonprofit organizations, and special interest groups serve as “partners” to provide specific
services, expertise, or funding to a project.

PRIMARY FEDERAL AGENCIES AND PROGRAMS
USDA – Natural Resources Conservation Service
Riparian buffers are noted within at least 14 parts under the United States Code (USC), and at
least 47 parts of the Code of Federal Regulation (CFR) (USEPA, 2005). As mentioned in the CFR,
the USDA administers programs to provide financial assistance to establish or protect riparian
buffers.
In 2009 the USDA-NRCS initiated the Mississippi River Basin Healthy Watersheds Initiative
(MRBI) that spans across 13 states. This initiative uses several Farm Bill programs, including the
Environmental Quality Incentives Program (EQIP) and the Agricultural Conservation Easement
Program (ACEP), to help landowners sustain America’s natural resources through voluntary
conservation. The overall goals of MRBI are to improve water quality, restore wetlands and
enhance wildlife habitat while ensuring economic viability of agricultural lands (USDA, 2020b).
The initiative is currently involved in watershed projects in the Prairie Creek and Eagle Creek
drainages. These projects involve a multitude of partners consisting of landowners, producers,
government agencies, conservation-based organizations, and organizations representing
agricultural producers.
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United States Fish and Wildlife Service
The U.S. Fish and Wildlife Service administers the “Partners for Fish and Wildlife Program”. This
program provides technical and financial assistance to landowners interested in restoring and
enhancing wildlife habitat on their land. Projects are custom designed to meet landowners’ needs.
All private landowners interested in restoring wildlife habitat on their land are eligible to participate.
Current partners include farmers, ranchers, forest landowners, recreational landowners,
corporations, local governments, and universities.
The Nature Conservancy
The Nature Conservancy assists with projects designed to protect land and water. They are
currently a partner on the Boone River Watershed Nutrient Management initiative. To date, they
have completed 32 oxbow restoration projects within the watershed. Oxbows improve riparian
area functions including creating fish and wildlife habit; capturing nutrients and sediments; and
provide floodwater storage.

PRIMARY STATE PROGRAMS & INITIATIVES
Riparian areas provide unique wildlife habitat in addition to providing extensive benefits to water
quality. Two primary state programs/initiatives directly relate to the protection/enhancement of
riparian resources; Iowa’s Wildlife Action Plan and the Iowa Nutrient Reduction Strategy.
Iowa’s State Wildlife Action Plans conserve wildlife and natural places. They assess the health of
each state’s wildlife and habitats, identify the problems they face, and outline the actions that are
needed to conserve them over the long term (IDNR, 2015).
The Iowa Nutrient Reduction Strategy is a science and technology-based framework to assess
and reduce nutrients to Iowa waters and the Gulf of Mexico. It is designed to direct efforts to
reduce nutrients in surface water from both point and nonpoint sources in a scientific, reasonable
and cost-effective manner (IDNR, 2020c).

LOCAL/REGIONAL IMPLEMENTATION EFFORTS
There are four watershed management plans in existence within smaller drainages in the Boone
River Watershed (Table 4, Figure 3). While none of these plans address lake shoreline protection,
they all incorporate riparian enhancements into the land treatment program. Lyons Creek
Watershed Management Plan is no longer “active”, as the project ended in approximately 2016
after a decrease in participation.
Riparian buffer enhancement can be achieved via several practices supported in ongoing
watershed projects. Specifically, wetland creation, near stream buffers, and oxbow restorations
will improve overall riparian conditions within the drainage. The area covered by current plans is
185,313 acres or approximately 32% of the Boone River Watershed.
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Table 4: Watershed Management Plans Currently Being Implemented in the Boone River
Watershed
Watershed

Planning Area (ac)

% of the Boone River
Watershed

Prairie Creek

90,000

15%

Eagle Creek

70,000

12%

Eagle Grove

14,240

3%

Lyons Creek

11,073

2%

185,313

32%

Total Planning Area
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Figure 3: Areas in The Boone River Watershed Addressed by Current Watershed
Management Plans
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FUTURE TRENDS
In addition to providing extensive wildlife benefits and reducing erosion, riparian buffers located
along intermittent and perennial streams play an important role in the ecosystem by providing
pollutant filtration. The net loss of riparian areas in the watershed will directly result in degraded
water quality and loss of unique habitat. The onset of new partnerships, programs, initiatives, and
projects targeted at natural resource protection will hopefully not only result in no net loss of
riparian areas but lead to increases.
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RECOMMENDATIONS
GOALS
The following goals have been developed for discussion with the WMA to facilitate the protection
of shorelines and riparian areas within the Boone River Watershed. It is anticipated that these
goals may be modified for inclusion in the final Boone River Watershed Management Plan.
Lake Shorelines
1. Periodically evaluate lake shoreline conditions to identify areas exhibiting moderate to
severe erosion.
2. Work with the appropriate management authority to address lake shoreline erosion
concerns.
3. Include lake resources in future water quality assessments and watershed management
plans.
4. Evaluate impacts to lake shorelines on all future development projects.
Riparian Area Management
1. To the extent possible, support on-going efforts to protect riparian areas in the Eagle
Creek, Eagle Grove, Lyons Creek, and Prairie Creek drainages.
2. Evaluate riparian corridor health and function in priority sub-watersheds.
3. Evaluate opportunities to restore or enhance degraded riparian corridors and shorelines.
4. Minimize impacts of future development on riparian areas and shorelines.
5. Minimize impacts of agricultural activities on riparian areas.
6. Minimize the impacts of recreational activities and new recreational facilities on riparian
areas and shorelines.
7. Assist in the development of conservation plans for landowner adjacent to streams.
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IMPLEMENTATION

STRATEGIES
The overall framework for protecting riparian areas across the Boone River Watershed requires
a multi-faceted approach that includes both regulatory and non-regulatory efforts. Regulatory
efforts such as development and building restrictions should be periodically reviewed by cities
and counties to assure the adequate level of riparian protection is being provided to areas within
the Boone River Watershed.
Non-regulatory efforts to protect riparian areas involve the voluntary adoption of management
practices that will enhance existing riparian areas or create new riparian areas. The voluntary
adoption of management practices can be achieved on a targeted or non-targeted basis. Nontargeted implementation of management practices across the Boone River Watershed can be
accomplished through existing USDA programs such as EQIP. These programs provide all
landowners, both in and outside of priority areas, access to technical and financial assistance.
Targeted implementation of management practices can be accomplished through “projects”
focused in a priority area, which is generally a smaller drainage. This would be a continuation of
projects that are currently being implemented in Eagle Creek, Eagle Grove, and Prairie Creek.
Targeted projects can bring additional cost-share and more implementation flexibility. In most
cases, the decision by a landowner or producer to implement or adopt a “practice” is financially
based. Commodity prices change much quicker than state or federal programs which can either
create opportunities to work with landowners/producers or detract from their interest in doing
conservation work. Adjusting cost share or incentives can help address issues surrounding low
commodity prices.

ACTION STEPS
•
•
•
•

Prioritize HUC 12 sub-drainages for targeted implementation.
In priority HUC 12s collect the information necessary to evaluate riparian health and
function.
For lake resources in priority HUC 12s, evaluate shoreline conditions and function.
Create a plan for restoring or protecting any riparian areas or shorelines that are identified
as degraded or at-risk

PROJECT OPPORTUNITIES
As mentioned, watershed management plans have been prepared for four sub-watersheds
totaling 185,313 acres or 32% of the Boone River Watershed. Some management measures
included in these plans will improve existing or create new riparian habitat. Those are; stream
buffers, wetland creation, and oxbow restoration. Projected needs for these management
measures in the sub-watersheds mentioned above were used to estimate future needs in the
remaining portion of the drainage or approximately 395,873 acres (Table 5). It should be noted
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that additional practices and updated cost estimates could be provided in the Boone River
Watershed Management Plan, if necessary.
Table 5: Estimated Need for Riparian Practices in the Boone River Watershed

Practice

Wetland Creation (# of
sites)
Oxbow Restoration (# of
sites)
Riparian Buffers (acres)
TOTAL

# Targeted
in Existing
Plans

# Expected
for the
Boone
Watershed(a)

Estimated
Cost Based
on
Expected
Needs (b)

25

53 $20,806,081

42
200
-

90
$1,080,000
427
$1,132,207
- $23,018,288

(a) Based on recommended practices in ongoing management plans.
(b) Based on average practice cost from ongoing management plans. Average practice cost
of $12,000 provided by TNC.
The NRCS EQIP program maintains multiple practices that are designed to directly address
problems along shorelines and riparian areas. These are summarized in Table 6, and should be
considered for implementation through the Boone River Watershed Management Plan.
Table 6: Summary of NRCS Practices Which Address Shorelines and Riparian Areas
Practice Code
580
391
604
578
395
472
554
659
657

JEO Consulting Group, Inc.

Practice Name
Streambank and Shoreline Protection
Riparian Forest Buffer
Saturated Buffer
Stream Crossing
Stream Habitat Improvement and Management
Access Control
Drainage Water Management
Wetland Enhancement
Wetland Restoration
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EDUCATION STRATEGIES
It is imperative that all resource managers, decision makers, and general public understand the
value of riparian areas, related issues, management tools, and costs associated with the
protection and restoration of shorelines and riparian areas. This can only be achieved through
continuous communication, education, information transfer, and monitoring and assessment.
Specific education strategies should be considered within the context of the overall goals and
recommendations in the Boone River Watershed Management Plan. Some topics to consider
include:
•
•
•
•
•

The positive environmental benefits of a healthy riparian buffer, specifically for streambank
stability
How stream morphology and natural channel stability affect land use management and
infrastructure design considerations
Nutrient loading reduction services that healthy riparian areas provide
Flood reduction impacts that a healthy riparian buffer or restored oxbows can provide.
The benefits that that a healthy riparian buffer can provide to fish and wildlife habitat.
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