EDELWEISS FARMS STREAMBANK RESTORATION PROJECT
FINAL REPORT
PROJECT TITLE: Upper Genesee River Streambank Restoration – Fillmore, NY
FUNDED BY: USEPA Great Lakes Restoration Initiative, GL-00E02237
PROJECT PERIOD: September 1, 2017 through December 30, 2020
PROJECT DESCRIPTION
This project stabilized of 1,980 linear feet of un-buffered agricultural field (Edelweiss Farms) along the
west bank of the Genesee River in the Town of Hume, New York. It reduced sediment and phosphorus
loads to the river by adding new riparian zone while emphasizing the use of bioengineering techniques
and habitat enhancement. Stabilization of the riverbank and the establishment of a vegetated buffer on
the reduced bank slope has significantly reduced the rate of erosion and the subsequent loss of
agricultural land and with it the loss of fertile topsoil.

BEFORE

AFTER

BACKGROUND
Streambank erosion is a major contributor to the sediment and nutrient loading in the Upper Genesee
River. Given the steep topography and soils of the area, some streambank erosion would be expected.
Monitoring and modeling studies by SUNY Brockport (2013) indicated that streambank erosion and the
presence of agricultural lands without riparian buffers cause increased sediment and nutrient loading in
this section of the river. This study suggested that a streambank stabilization program would effectively
address this issue in the Upper Genesee River.
Conditions like this are not unique and have been found to occur at many locations along the Upper
Genesee River. Genesee RiverWatch conducted a study in 2015 to characterize the degree of
streambank erosion on specific segments of the Genesee River in the Town of Caneadea, Allegany
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County, New York. This study identified 17 river bank segments that should be considered for
restoration in that area. One of those sites was owned by Edelweiss Farms. We approached the owner in
2016 to see if he was interested in pursuing a project to restore the river bank on his property in the
Town of Caneadea, NY. He said he was interested in restoring streambanks on his land in that Town but
had a more pressing issue with one of his fields a few miles downstream in the Town of Hume north of
the Village of Fillmore, NY. Upon inspection of the site it was agreed that the Fillmore site was more in
need of repair than the Caneadea site.
The analysis of the Fillmore site was based upon a period from 2003 to 2016. Provided below is a screen
shot of the output of that analysis. The yellow shading in that image below shows how much land the
farmer had lost in this section of the river over that period.

Edelweiss Farms: Site Meander Analysis

APPROACH
Design: The design needed to address two major erosion-related conditions that exist at this site today.
The first one is that the river had significantly eroded the toe of the bank and has caused undercutting
and sloughing of the stream bank resulting in high, steep, vertical banks that are susceptible to more
erosion. The design called for a significant amount of stone embedded in the stream channel to protect
against scouring of the toe area of the stream bank. We planned to go as far along the river bank with
stone/rip rap as the project budget would allow and finish the remaining bank with toe wood
construction. Below are diagrams depicting typical rip rap and toe wood construction.
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The second condition was that there was no vegetated buffer between the agricultural crops and the
top edge of the eroding stream bank (See photo below.). The design required grading of the streambank
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to provide a stabilized slope suitable to establishment of vegetative cover and at the top of bank
providing some additional vegetated buffer between the crop field and streambank.

This design would provide habitat improvements for the species listed below.
1. Frogs and turtles because of the improved access to the water via the newly vegetated riparian
area.
2. Birds, insects, water fowl, and aquatic mammals because of the vegetative and protective
riparian area created in this project.
3. The vegetated areas created by this restoration project will help prevent erosion of the soil and
nutrients that can adversely affect river water quality.
Permitting: A preapplication meeting was held with representatives of the entities listed below to
review the project scope and preliminary design in order to solicit their input on environmental
concerns, permitting issues, and schedule.
•
•
•
•
•
•

Landowner
NYS Department of Environmental Conservation (NYSDEC) – Region 9
US Army Corps of Engineers (USACE)
Allegany County Soil and Water Conservation District
Agricultural Engineering Services
Genesee Riverwatch.
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It was agreed that this project would require environmental permits from NYSDEC and USACE. These
permits would be contingent upon a “no further work” determination from the results of a Phase I
archeological assessment. They also identified the need for a flood plain permit from the Town of Hume.
Construction: Bid packages would be prepared and distributed to interested contractors. The bids
received would then be evaluated and a contractor selected.
Riparian Planting: The design specified the type and location of various tree and bush species that
should be planted in the riparian zone. We planned to buy the plant materials specified in the design
and arrange for volunteers to help with the planting.

PROJECT OUTPUTS:
The anticipated outputs of the implementation of this project were:
1. Reduced Rates of Soil Erosion - Reduce the amount of farmland lost by erosion; and
2. Reduced Loading of Sediment and Nutrients – Reduce the sediment and phosphorus loading.
Measurement and Tracking of Results: The project goals below were established when the project
proposal was submitted for funding in 2017.
Measure
Soil Erosion

Phosphorus
Loading
Sediment
Loading

Description
The number of acres of land loss avoided
per year as a result of project
implementation.
The number of pounds of phosphorus
loss to the river avoided per year as a
result of project implementation.
The number of tons of sediment loss to
the river avoided per year as a result of
project implementation

Project Goal
Reduce annual rate
from 0.67 acres per year
to zero
Reduce phosphorus
loading by 100.7 pounds
per year
Reduce sediment
loading by 192.4 tons
per year

Soil Erosion: The rate of soil erosion is determined from the meander analysis discussed above.
The number of acres measured from the analysis divided by the 12-year period yields the goal.
Phosphorus and Sediment Loads: The Environmental Protection Agency describes their
Spreadsheet Tool for Estimating Pollutant Load (STEPL) as tool comprised of simple algorithms
to calculate nutrient and sediment loads from different land uses and the load reductions that
would result from the implementation of various best management practices (BMPs).
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RESULTS
Permitting: The Joint Application for environmental permits was submitted to NYSDEC and USACE in
June 2018. Once the archeological assessment was completed in September 2018 and a no further work
determination was made by the NYS Parks, Recreation, and Historic Preservation we received the three
permits listed below in December 2018.
1. 401 Water Quality Certification from NYS Department of Environmental Conservation.
2. Excavation and Fill in Navigable Waters (NP27) from the US Army Corps of Engineers.
3. Flood Plain Permit from the Town of Hume, NY.
Construction: Our project budget allowed us to use stone/rip rap to stabilize 1,700 feet of streambank.
The remaining 250 was finished with toe wood construction techniques by the landowner at his
expense. Work was initiated in January 2019 and completed in March 2019. A riparian seed mix was
planted in a 30 foot wide section along the whole bank above the rip rap and toe wood construction.

STONE

TOE WOOD
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Riparian Zone: A 30-foot-wide section of the relatively flat portion of the bank above the stone/rip rap
construction along the whole length of the project was planted with seven different species of trees in
late May through early June 2019. It took four days of preparation by a small team and two days of work
by 20 volunteers to plant over 1,800 bare root seedlings. The species planted were:
1.
2.
3.
4.
5.
6.
7.

Highbush Cranberry;
Sycamore;
Red Maple;
Red Oak;
Black Cherry;
Sugar Maple/Silver Maple; and
Sumac.

RIPARIAN PLANTING

RIPARIAN ZONE
One Year Later
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Post-Construction Monitoring & Maintenance: Once construction was completed and the riparian zone
planted our team regularly inspected the site to look for changes and identify the need for corrective
action. Our site inspection in July 2019 revealed the need for some further work in portions of the
project. Genesee RiverWatch plans to conduct regular inspections of this site on an ongoing basis.
Section of Streambank from Upstream End to the Overflow Channel: The riparian buffer in this
section (1,500 feet) looked great. Most (90+%) of the seedlings survived and were growing
nicely. Most of the tubes/stakes are in a vertical position and full of growing trees. All of the
stone placed in this section looked great too. However, the upstream end of this section where
the stone work begins needed some additional work to prevent water from getting behind the
rip-rap. It was decided, in consultation with the landowner, to add 50 feet of toe wood
construction in this section. That work was completed in September 2020.

Section of Streambank Downstream of Overflow Channel: A few large stones and many smaller
ones seemed to have moved initially in this 200 foot section. The riparian buffer in this section is
essentially the same as it was prior to the project work. The growth of natural vegetation looks
adequate. Subsequent inspections of this section since 2019 have not uncovered any issues.
Section of Streambank Where Toe Wood Construction was Utilized: We ran out of budget for
stone after 1,700 feet of streambank stabilization with rip rap was complete. This caused us to
implement toe wood construction that the landowner could do with materials available at the
site and the use of his excavator. The log and root wad work look great. Some live stakes did not
survive. The riparian buffer planting has grown well. Most of the seedlings (80+%) survived and
are growing nicely. The transition to the last section of the bank looks good. Subsequent
inspections of this section since 2019 have not uncovered any issues.
Bank Downstream of Toe Wood: This section starts 1,950 feet from the upstream end of this
project seems to be unaffected. Toe wood section will protect this section from further erosion.
Subsequent inspections of this section since 2019 have not uncovered any issues.
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Measurement and Tracking Results
GLRI Action Plan II: The applicable measures in the GLRI Action Plan II that are associated with the
objective of reducing nutrient loads from agricultural watersheds by implementing agricultural practices
or nutrient reduction practices in targeted GLRO watersheds are:
1. Number of GLRI-funded nutrient and sediment reduction projects in targeted
watershed; and
2. Projected phosphorus reductions from this GLRI-funded project in targeted watersheds.
Original Project Goals: The table below contains the project goals established when our grant
application was submitted in 2017. All three goals were achieved. However, since that time we have
developed a new method for calculating phosphorus and sediment loadings.
Measure
Soil Erosion

Phosphorus
Loading
Sediment
Loading

Description
The number of acres of land loss avoided
per year as a result of project
implementation.
The number of pounds of phosphorus
loss to the river avoided per year as a
result of project implementation.
The number of tons of sediment loss to
the river avoided per year as a result of
project implementation

Project Goal
Reduce annual rate
from 0.67 acres per year
to zero
Reduce phosphorus
loading by 100.7 pounds
per year
Reduce sediment
loading by 192.4 tons
per year

The table below compares the results of this project using our new method versus using the
Environmental Protection Agency Spreadsheet Tool for Estimating Pollutant Load (STEPL). This tool is
comprised of simple algorithms to calculate nutrient and sediment loads from different land uses and
the load reductions that would result from the implementation of various best management practices
(BMPs). Our new method is described below the table comparing the original goals to the result
calculated using our new method.
Measure
Soil Erosion
Phosphorus Loading
Sediment Loading

Original Project Goal
0.67 acres per year to zero
100.7 pounds per year
192.4 tons per year

New Method
No change
4,800 pounds per year
7,300 tons per year

The new method derives the sediment and phosphorus loads from the number of acres of soil lost per
year, the average depth of soil, and the phosphorus content of the soil.
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Location Maps:
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