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WINONA LAKE BANK STABILIZATION 
DESIGN/BUILD REPORT 

KOSCIUSKO COUNTY, INDIANA 
 

EXECUTIVE SUMMARY 
 

In 2008, the Kosciusko County Community Fair, Inc (KCCF) received an Indiana 
Department of Natural Resources (IDNR) Lake and River Enhancement (LARE) grant to 
design and build a bank stabilization project along the shoreline of Winona Lake in 
Warsaw, Indiana.  The goal of the project was to design and implement a bioengineered 
shoreline stabilization technique for the purpose of reducing sedimentation and the 
delivery of sediment attached nutrients into the Lake.  JFNew was contracted to 
complete the design, provide construction oversight, and install native plant material.  G 
and G Hauling and Excavating was contracted to construct the project. 
 
A total of thirteen hundred feet (396.2 m) of shoreline was stabilized utilizing three 
similar applications.  Seven hundred seventy five feet (236.2 m) of shoreline was 
stabilized using a stone toe and soil-encapsulated lift bioengineering technique.  A 
stone toe was established to provide stabilization to the previously eroded toe of slope.  
A soil-encapsulated lift was constructed on top of the stone toe to rebuild the bank.  The 
soil-encapsulated lift was seeded with a mixture of deep-rooted native plant species that 
will provide long term bank stabilization.  Native shrubs were installed between the 
stone toe and the soil encapsulated lift and emergent vegetation was planted within the 
stones to help stabilize the bank and provide overhead cover for fish and aquatic biota.  
A 20 foot (6.1 m) prairie buffer was also planted along the shoreline within this section 
to filter nutrients and sediments from overland stormwater runoff generated from the 
Fairgrounds. 
 
Three hundred twenty five feet (99.1 m) of shoreline was stabilized using a stone toe 
only.  The original bank was then dressed with topsoil and seeded with a cool season 
turf grass.  Straw was spread over the area to protect the seed and facilitate 
germination. 
 
Two hundred feet (61.0 m) of shoreline was stabilized using a stone toe and emergent 
vegetation.  The original bank was dressed with topsoil and seeded with a cool season 
turf grass.  The seeded area was then covered with a straw erosion control blanket to 
minimize erosion during the establishment period. 
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WINONA LAKE BANK STABILIZATION 
DESIGN/BUILD REPORT 

KOSCIUSKO COUNTY, INDIANA 
 
1.0 STATEMENT OF PROJECT PURPOSE 
The purpose of this project was to reduce the transfer of nutrients from the sediment-
water interface to the water column by stabilizing 1,300 feet (396.2 m) of Winona Lake 
shoreline, provide fish and wildlife habitat, and provide shoreline restoration educational 
opportunities adjacent to the Kosciusko Community Fairgrounds. 
 
2.0 GENERAL OVERALL PROJECT DESCRIPTION 
Winona Lake is a 562-acre (277.4 ha) lake located one mile (1.6 km) southeast of 
Warsaw, Indiana in Kosciusko County.  The bank stabilization site is located on the 
north side of the lake on a parcel owned by the Kosciusko County Community Fair 
(Figure 1). 
 

 
Figure 1.  Approximate project location. 
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The Kosciusko Community County Fairground is located on the northern shoreline of 
Winona Lake.  The fairground is used throughout the year for 4-H functions, including 
the annual county fair, and for various other events that are open to the public.  
Additionally, the Fair Board operates a semi-primitive campground during the summer 
months along the west end of the property.  Approximately 1,300 feet (396.2 m) along 
the northern shoreline of Winona Lake was severely eroding into the lake.  Previous 
efforts by the Fair Board to “clean up” the areas by removing vegetation and cutting 
trees resulted in an eroding shoreline, which has receded several feet over the past two 
decades (Figures 2 and 3).  In communication with members of the Fair Board and 
maintenance staff, it was noted that trucks used to park on the lakeward side of the 
existing cottonwood trees.  The erosion was occurring because the bank vegetation was 
composed primarily of turf grass, which provided very little resistance to wave action 
which was undermining the bank.  Sediment derived from the bank was entering 
Winona Lake and contributing to the nutrient loading of the Lake. 
 

 
Figure 2.  Example of eroding shoreline near the west end of the project prior to 
construction. 
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Figure 3.  Example of eroding shoreline near the east end of the project prior to 
construction. 
 
2.1 Landowner Permission 
At the November 2007 Kosciusko Fair Board meeting, the proposed bank stabilization 
project was presented by JFNew.   The proposed project was approved after discussion 
during the December 2007 Fair Board meeting.  Written permission was not obtained 
due to the bank stabilization project being located solely on the sponsor’s property. 
 
2.2 Permit Requirements 
An Indiana Department of Natural Resources (IDNR) Lakes Preservation permit was 
required for the proposed project.  The IDNR, Division of Water, issued a permit for the 
project on February 2, 2007.  The proposed project also required a Section 401 Water 
Quality Certification from the Indiana Department of Environmental Management 
(IDEM) because the lake is a “Waters of the State”.  The Water Quality Certification 
from IDEM was issued on August 15, 2007.  A copy of this was forwarded to the U.S. 
Army Corps of Engineers (USACOE) because the lake is a “Waters of the United 
States.”  The USACOE authorized the project under their Section 404 Regional General 
Permit in a letter dated June 12, 2007.  Copies of the permits and correspondence can 
be found in Appendix A. 
 
2.3 Contractors 
G and G Hauling and Excavating, Warsaw, IN, was contracted to complete the 
installation of the stone toe and soil encapsulated lifts.  JFNew was contracted to 
provide design, construction oversight and plant material along with the installation of 
the plant material, surveying, and environmental assessment. 
 
2.4 Project Timing 
In 2006, the Kosciusko County Fair Board received a complaint from neighboring 
properties that the erosion occurring at the Fairgrounds was contributing to the 
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sediment loading in a nearby channel thus restricting boat traffic.  The Fair Board was 
requested to stabilize the erosion by the Kosciusko Soil and Water Conservation 
District.  Early in 2007, the Fair Board applied for permits to install limestone rip rap that 
was denied by the permitting agencies.  The permit application was then revised to 
include a bioengineered shoreline stabilization technique, which was then permitted. 
 
After the permits were issued in 2007, a preliminary design was completed in November 
2008.  Construction activities began in late January 2009 by installing the stone toe 
during the drawdown of the lake.  The soil encapsulated lifts were constructed 
beginning in May 2009 and the final native plant and seed installation was completed in 
May and June 2009. 
 
2.5 Project Accomplishments 
A total of 1,300 feet (396.2 m) of shoreline was stabilized.  This included 1,300 feet 
(396.2 m) of stone toe, 775 feet (236.2 m) of soil-encapsulated lifts and 200 feet (61.0 
m) of native shoreline planting. Seeding and erosion control material were utilized on 
0.26 acres (0.11 ha) to protect areas above the shoreline that were disturbed during 
construction.  A low profile prairie buffer was planted on 0.41 acres (0.17 ha) adjacent to 
the soil encapsulated lifts. 
 
2.6 Future Project Inspection and Maintenance 
The project was constructed entirely on land owned and managed by the Kosciusko 
County Fair.  Although the site is privately owned, the public is often allowed to use the 
area for recreational activities such as camping.  The Fair Board will primarily be 
responsible for the inspection and maintenance of the project site.  The Kosciusko 
County Fair currently maintains the property and all facilities located on the Fairgrounds.  
The project site should be inspected on an annual basis for the next three to five years.  
At a minimum, the project site should be inspected in early spring soon after ice melt.  
Potential failure of erosion stabilization measures may include portions of the soil-
encapsulated lifts being torn away from the shoreline, displacement of stone along the 
toe, or rill erosion caused by overland flow.  Any issues identified within the project site 
shall be addressed as soon as possible by the Kosciusko County Fair.  To ensure the 
success of the native vegetation, three weeding and two mowing events are 
recommended throughout the growing season for the first two years to remove non-
native and exotic species.  After the third year, periodic weeding shall be sufficient to 
maintain the vigor of the native vegetation.  A maintenance schedule is included in 
Appendix B. 
   
 



Winona Lake Bank Stabilization Design/Build Report August 2009 
Kosciusko County, Indiana 
 

JFNew Project# 0810131.00 Page 5 

 

3.0 PROJECT SPECIFIC DESIGN AND CONSTRUCTION 
The shoreline stabilization project incorporated the use of three techniques: soil-
encapsulated lifts constructed on a stone toe, which incorporated a native vegetation 
buffer, and shrubs; a stone toe with native emergent vegetation; and a stone toe (Figure 
4).  In total, 1,300 feet (396.24 m) of stabilization took place along the lakeshore which 
included 200 feet (61.0 m) of stone with emergent vegetation (Treatment 1), 775 feet 
(236.2 m) of soil-encapsulated lifts/stone toe/native vegetation (Treatment 2) and 325 
feet (99.1 m) of stone toe (Treatment 3).  Four access points to the lake were 
constructed using glacial field stone to halt erosion at concentrated stormwater runoff 
points and provide access for persons using the lake for recreational purposes.  Details 
for each treatment area can be found in Appendix  C.   
 

 
Figure 4. Location of shoreline stabilization along Winona Lake’s northern 
shoreline. 
 
Treatment 1 consisted of 6-inch (15.2 cm) glacial stone toe approximately three feet 
(0.9 m) high and four feet (1.2 m) wide placed on a non-woven geotextile fabric (Figure 
5).  This stone toe was placed directly against the original bank to minimize disturbance 
along the shoreline.  A blend of cool season turf grass was seeded at a rate of 135 lb/ac 
(152.6 kg/ac) on a layer of topsoil immediately above the stone toe and blended into the 
existing grade.  190 native plant plugs were installed within the rock toe and along the 
water’s edge (Table 1).  A typical representation of a completed section of Treatment 1 
can be found in Figure 6. 
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Figure 5. Typical cross section of Treatment 1. 
 

 
Figure 6. Completed section of Treatment 1. 
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Table 1. Native plant plugs installed in Treatment area 1. 
Common Name Scientific Name Quantity 

Sweet Flag Acorus calamus 38 
Blue Flag Iris Iris virginica shrevei 38 
Common Arrowhead Sagittaria latifolia 38 
Hard-stemmed Bulrush Scirpus acutus 38 
Great Bulrush Scirpus validus 38 
 Total 190 
 
Soil-encapsulated lifts were used for construction along 775 feet (236.2 m) of shoreline 
in Treatment 2 of the project site as this portion of the shoreline was the most suitable 
for lift construction and receives the least foot traffic (Figure 2).  A glacial stone toe 
consisting of 6-inch (15.2 cm) diameter fieldstone was installed 3 feet (0.9 m) out into 
the lake to a height of approximately three foot (0.9 m) (Figure 4).  The stone toe is 
designed to dissipate the wave’s energy, thereby preventing further shoreline erosion 
along this portion of the shoreline.  The toe was also used as the base for creating soil-
encapsulated lifts.  Lifts were constructed by wrapping coir fabric around a soil lift that 
was keyed into the bank (Figure 7). 
 

 
Figure 7. Typical cross section of Treatment 2. 
 
A native grass seed mix was used beneath the coir fabric while a native seed mix 
comprised of native grasses and forbs were installed as a buffer above the lift using a 
no-till drill.  Specific species included in these seed mixes can be found in Appendix B 
within the plan set.  Native red-osier dogwood shrubs were placed between the stone 
toe and the soil-encapsulated lift approximately every three feet (0.9 m).  532 native 
plant pugs were installed within the upland portion of the project and adjacent to the 
access areas (Table 2).  The objective of the plug planting was to provide 
demonstration areas for fairground users to observe native plants used for shoreline 
stabilization projects.  The native plants and shrubs will provide protection and habitat 
for fish and wildlife along the water’s edge while the deep rooted grasses will help 
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stabilize the banks.  The fabric will typically last for a minimum of three years, allowing 
enough time to establish permanent vegetation cover for erosion control.  Figure 8 
illustrates the soil-encapsulated lift treatment during construction. 
 

 
Figure 8. Construction of soil-encapsulated lift in Treatment 2. 
 
Utilizing the same stone as the toe with an additional layer of No. 2 stone, four access 
points were constructed by placing the stone on a non-woven geotextile fabric to a width 
of six feet (1.8 m).  These access points will allow lake users direct access to the water 
without walking through the vegetation (Figure 9).   
 

 
Figure 9. Stone access point located in Treatment 2. 
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Table 2. Native plant plugs installed in Treatment area 2. 
Common Name Scientific Name Quantity 

Sand Coreopsis Coreopsis lanceolata 76 
Pale Purple Coneflower Echinacea pallida 76 
Rattlesnake Master Eryngium yuccifolium 38 
Marsh Blazing Star Liatris spicata 38 
Wild Bergamont Monarda fistulosa 76 
Royal Catchfly Silene regia 38 
Compass plant Silphium perfoliatum 38 
Prairie Dock Silphium terebinthinaceum 38 
Little Bluestem Schizachyrium scoparium 76 
Common Spiderwort Tradescantia ohiensis 38 
 Total 532 
 
Treatment 3 utilized 6-inch (15.2 cm) diameter glacial stone to protect 325 feet (99.1 m) 
of shoreline along the eastern portion of the site (Figure 10).  The stone was placed 
over a non-woven geotextile fabric to create a toe approximately four feet (1.2 m) wide 
with a height of approximately three foot (0.9 m) (Figure 8).  Due to the heavy foot traffic 
and number of boat docks located within this area, native vegetation was not utilized 
within this area.  After placing topsoil to blend the stone toe into the surrounding grade, 
a mixture cool season turfgrass was seeded at a rate of 135 lb/ac (152.6 kg/ac) and 
covered with straw to facilitate germination.  Figure 11 illustrates the installation of the 
stone toe along Treatment 3. 
 

 
Figure 10.  Typical cross section of Treatment 3.  
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Figure 11. Treatment 3 after installation of stone toe. 
 
4.0 PROJECT SUMMARY 
Waves generated from wind energy and boat wakes were pounding against the Winona 
Lake shoreline causing portions of shoreline to become eroded.  The turbulence caused 
by wave action against the shoreline causes the toe of the slope to cut away thus 
allowing the upper portion of the bank to fall in.  This turbulence also re-suspends 
bottom sediments thereby increasing the transfer of nutrients from the sediment-water 
interface to the water column.  Continuous disturbance in shallow areas along the 
shoreline also reduces the growth of shoreline vegetation.  The purpose of this project 
was to reduce erosion along the Winona Lake shoreline and the delivery of eroded 
materials from the project site into Winona Lake.  This was accomplished by stabilizing 
a portion of the eroded shoreline along Winona Lake’s north shore.  The construction of 
the project was completed in June 2009.  Monitoring of the project site is recommended 
for the next three to five years. 
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Winona Lake – Kosciusko County Community Fair 
Recommended Lakeshore Maintenance Activities 
 
Natural Buffer Area Maintenance 
 
Natural areas are dynamic systems, and a maintenance plan requires flexibility in order to 
accommodate the development of the site. Native plants tend to germinate and develop at a slower 
rate than ornamental perennials or turfgrass. Regular maintenance during the native plant 
establishment period, usually three to seven years, greatly improves the success of the project. The 
maintenance of the natural areas can include exotic and invasive species control, reseeding, 
replanting, and monthly site inspections. Species such as canada thistle, cattails, reed canary 
grass, common reed, and purple loosestrife are noxious weeds that establish quickly in newly 
disturbed area.  Upon establishment, these species spread exponentially to nuisance levels, crowding 
out other desirable plants and reducing the overall diversity and aesthetics of a site.  A focused and 
dedicated maintenance program will reduce the competition from weed species, allowing desirable 
native plants to develop.  Techniques such as mowing, chemical applications, prescribed burning, 
hand weed removal, overseeding, and replanting need to be implemented to ensure project success. 
 
Overview of Techniques 
 
MOWING 
During the establishment period the developing native plants concentrate their energy toward 
expanding their root systems.  Non-native plants tend to concentrate energy towards developing the 
above-ground portions (vegetative) of the plants.  Due to this difference in development we can 
suppress the non-native plants without negatively impacting the desirable natives by mowing.  The 
native areas should be mowed at approximately 6- 8 inches with a tractor-mounted rotary mower 
(bush hog).  1-3 mowings may be performed during a growing season, depending on the height and 
growth of the given vegetation.  Ragweed, Queen Anne’s lace, and clover species are best 
controlled through mowing events.  
 
CHEMICAL APPLICATIONS 
Selective herbicide applications should be used to reduce the unwanted non-native weed populations 
in the natural areas.  Selective herbicide applications will consist of a crew of state-licensed herbicide 
applicators canvassing the area in search of undesirable plant species. Many perennial weed species in 
upland and wetlands, such as canada thistle, cattails, and purple loosestrife are best controlled 
through chemical applications.   
 
PRESCRIBED BURNING 
Prescribed burning simulates historical processes that once maintained prairies, and can be very 
effective in native plant management.  Burning will greatly reduce the number of woody species, 
while enhancing the health of the herbaceous species.  Fire also clears thatch, making way for new 
growth in the spring.  The black, burned surface absorbs and retains heat, giving natives an early start 
in the spring.  At the end of the third season of establishment, the site should possess a sufficient fuel 
matrix to conduct a prescribed burn.  This is the ideal and most cost effective form of management 
for native plant communities.  A prescribed burn should only occur after a burn plan has been 
developed and local permits have been acquired.  Professional companies, IDNR staff, and local fire 
departments are sources for burning service.  As a general rule of thumb, fall burning will tend to 
favor the forbs, while spring burning favors the grasses.   
 
 



HAND WEED REMOVAL 
On very small infestation areas or on sites where chemical applications cannot be performed target 
species may be removed by hand.  Removed plants will be discarded off-site and/ or left on-site in a 
manner that will not allow the plant to regrow.   
 
OVERSEEDING/ REPLANTING 
The need for overseeding or replanting can usually be determined by the middle of the first growing 
season following installation.  It is important to note that most native species grow slowly from seed. 
Therefore, it may be difficult to assess the development of a recently planted site by searching for 
native grass and forb species. However, some indicators are usually present that will forecast a 
successful planting, such as cover crop germination.  Overseeding and/or replanting should be done 
in areas that are in need of remediation.  
 
Maintenance Schedule 
 

Year Timing Maintenance Required 

2009 

August 
Mow buffer area 6"- 8".  Use weed whips to trim shoreline where lifts were installed.  
*Heavy equipment should not be used on the constructed lift portion of the 
shoreline. 

September 15-
30 

Overseed bare areas of the constructed lift with a slope stabilization seed mix 
which can be purchased from JFNew. 

October Remove temporary fencing used to protect shoreline planting from goose damage. 

2010 

May 
Selectively apply appropriate herbicide to perennial weeds identified within the 
planting area such as canada thistle, curly dock, cattails and purple loosestrife.

June 15-30 
Mow buffer area 6"- 8".  Use weed whips to trim shoreline where lifts were installed.  
*Heavy equipment should not be used on the constructed lift portion of the 
shoreline. 

July 
Selectively apply appropriate herbicide to perennial weeds identified within the 
planting area such as canada thistle, curly dock, cattails and purple loosestrife.

August 
Mow buffer area 6"- 8".  Use weed whips to trim shoreline where lifts were installed.  
*Heavy equipment should not be used on the constructed lift portion of the 
shoreline. 

September  
Selectively apply appropriate herbicide to perennial weeds identified within the 
planting area such as canada thistle, curly dock, cattails and purple loosestrife.

2011 

May 
Selectively apply appropriate herbicide to perennial weeds identified within the 
planting area such as canada thistle, curly dock, cattails and purple loosestrife. 

June 15-30 
Mow buffer area 6"- 8".  Use weed whips to trim shoreline where lifts were installed.  
*Heavy equipment should not be used on the constructed lift portion of the 
shoreline. 

July 
Selectively apply appropriate herbicide to perennial weeds identified within the 
planting area such as canada thistle, curly dock, cattails and purple loosestrife.

August 
Assess the growth of the native red-osier dogwood shrubs and trim if necessary.  
Also remove and treat stumps with herbicide for other aggressive woody species 
such as cottonwood and willow. 

October 
Implement a prescribed burn within the buffer area.  Prescribed burn assistance 
can be provided by JFNew upon request. 
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