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Alternative #1-9: Dam Removal Analysis within the Village of Honeoye 
Falls 

This measure is intended to assess the effectiveness of removing the Tompkinson, 
Kenyon & Tompkinson (TK&T) and Hamilton Mill Dams along Honeoye Creek in the 
Village of Honeoye Falls located at river stations 839+00 and 850+50, respectively 
(Figure 7-28). 

Figure 7-28. Location map for Alternative #1-9. 

The existing dam structure of the TK&T Dam has a dam height of 9 ft and length of 175 
ft, while the Hamilton Dam has a height of 4 ft and length of 200 ft. Both dams are 
class A or “low hazard” dams, while the TK&T Dam has a purpose designation of 
“Other” and the Hamilton Dam is designed as “Recreation” (NYSDEC 2021b). The two 
dams are in close proximity to each other (approximately 1,300 ft) and are separated 
by the East Street bridge crossing over Honeoye Creek. 

According to the FEMA FIS profile for Honeoye Creek, the TK&T dam experiences 
backwater as a result of the close proximity of both the East Street bridge and Hamilton 
Dam (FEMA 2008b). In addition, the FEMA FIRM displays significant backwater flooding 
upstream of the East Street bridge and the Hamilton Dam (FEMA 2008a). 
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By removing the dams, the cross-section flow area of the channel would increase and 
the potential for sediment, debris, and ice to accumulate or catch on the dams would 
be reduced, thereby reducing the flood risk to areas adjacent to and immediately 
upstream of the dams. Table 29 outlines the results of the existing conditions model 
simulations for each dam removal and the combined dam removal scenarios. Figures 7-
29 through 7-31 display the profile plots for each dam removal scenario. Full model 
outputs for this alternative can be found in Appendix H. 

Table 29. Summary Table for Alternative #1-9 Existing Conditions Results 

Existing Conditions Reductions in Water Surface Elevations (feet) 

TK&T Dam 
Removal 

Hamilton Dam 
Removal 

Combined Dam 
Removal 

Open-Water Up to 6.1-ft Up to 1.7-ft Up to 6.1-ft 

Total Length of Benefited Area 600-ft 1,700-ft 2,900-ft 

River Stations 833+00 to 839+00 845+00 to 862+00 833+00 to 862+00 

Table 30 outlines the results of the future conditions model simulations for each dam 
removal and the combined dam removal scenarios. 

Table 30. Summary Table for Alternative #1-9 Future Conditions Results 

Future Conditions Reductions in Water Surface Elevations (feet) 

TK&T Dam 
Removal 

Hamilton Dam 
Removal 

Combined Dam 
Removal 

Open-Water Up to 6.3-ft Up to 1.7-ft Up to 6.3-ft 

Total Length of Benefited Area 600-ft 1,700-ft 2,900-ft 

River Stations 833+00 to 839+00 845+00 to 862+00 833+00 to 862+00 
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Figure 7-29. HEC-RAS model simulation output results for Alternative #1-9 for the existing 
condition (red) and TK&T Dam Removal (blue) scenarios. 
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Figure 7-30. HEC-RAS model simulation output results for Alternative #1-9 for the existing 
condition (red) and Hamilton Dam Removal (blue) scenarios. 
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Figure 7-31. HEC-RAS model simulation output results for Alternative #1-9 for the existing 
condition (red) and Combined Dam Removal (blue) scenarios. 
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The potential benefits of this strategy are limited to immediately upstream of each dam 
for the individual and combined dam removal scenarios. The WSELs in the vicinity of 
East Street remain unchanged from the existing conditions model results. The natural 
waterfall that exists where the current Hamilton Dam structure is located influences 
WSELs in this reach and limits the potentially benefitted areas both upstream and 
downstream of the Hamilton Dam. 

Several factors must be considered when evaluating potential dam removal projects, 
including (Duda and Bellmore 2021): 

• Legal requirements, such as obtaining the necessary federal and local permits 
• Obtaining funding, identifying and getting input from stakeholders 
• Determining whether mitigation projects are necessary or required to minimize 

dam removal effects 
• Technical difficulty, expense, and time horizon of a proposed dam removal 
• Dam ownership (whether the dam is publicly or privately owned) and the 

purpose and size of the dam 
• Reservoir sedimentation, the status and ecology of the river and surrounding 

project lands 
• Testing requirements to categorize sediment held behind the dam for the 

presence or absence of hazardous materials 
• Infrastructure downstream of the dam 
• Any necessary environmental compliance mandates 

Dam removal is an important tool for river restoration and addressing aging 
infrastructure. It is an ongoing activity that will continue as a large number of aging 
dams that are no longer serving their original purposes, have become safety liabilities, 
or represent potential for significant restoration action are taken down (Duda and 
Bellmore 2021). 

Rivers are resilient to the changes and disturbance that accompany the removal of a 
dam, with many of the changes occurring rapidly and representing an improvement in 
water quality, hydrological flows, and migratory movement of aquatic animals. Yet, 
some of the outcomes of dam removal may play out over longer time periods, 
depending on such factors as the life history of key species or implementation of other 
complementary river restoration actions (Duda and Bellmore 2021). 

In New York State, a joint permit application from the NYSDEC and USACE may be 
required in order to remove a dam or other impoundment. The NYSDEC is entrusted 
with the regulatory power to oversee dam safety. To protect people from the loss of life 
and property due to flooding and/or dam failure, the NYSDEC Dam Safety Section, in 
cooperation with the USACE, reviews proposed dam removals, conducts dam safety 
inspections, and monitors projects for compliance with dam safety criteria. Coordination 
should occur with the NYSDEC as they need to be the non-federal sponsor on these 
types of projects. 

In addition, a FEMA BCA would need to be performed to determine the cost-
effectiveness of the alternative prior to applying for FEMA mitigation grant programs 
funding. The BCR must be greater than or equal to 1.0 in order for the project to be 
considered cost effective. 
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The ROM cost estimate for each dam removal scenario is highly dependent on the 
presence or absence of contaminants in any sediment impounded behind the dam. 
Therefore, we are unable to calculate a ROM cost at this time. 

It should be noted that by removing one or both of the dams the potential flood risk for 
downstream areas could be altered resulting in negative effects to downstream areas. 
Ramboll recommends additional research, data, and modeling, including advanced 2-D 
modeling, to more accurately determine the effects of removing one or both of the 
dams to downstream areas. 

HIGH-RISK AREA #2 

Alternative #2-1: Flood Benches at Confluence of Honeoye and Mill 
Creeks 

Installing a flood bench would provide additional storage and floodplain width over and 
above the current storage and width provided by the adjacent overbank areas, which 
could potentially reduce damages in the event of flooding and address issues within 
High-Risk Area #2. Three potential flood benches were modeled in the vicinity of the 
confluence of Honeoye and Mills Creeks in the Hamlet of Honeoye (Figure 7-32): 

• Flood Bench A is approximately 17 acres in size and located between river 
stations 1841+00 to 1848+00 

• Flood Bench B is approximately 8 acres in size and located between river 
stations 1838+00 to 1848+00 

• Flood Bench C is approximately 13 acres in size and located between river 
stations 1820+00 to 1830+00 
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Figure 7-32. Location map for Alternative #2-1. 

The flood bench designs used for the proposed condition model simulation set the 
minimum bench elevation approximately equal to the bankfull elevation, which was an 
average depth of 6 ft for Flood Bench A, 2 ft for Flood Bench B, and 1.5 ft for Flood 
Bench C. 

The flood benches are within the FEMA designated SFHA or Zone AE, which are areas 
subject to inundation by the 1% ACE with base flood elevations determined and where 
mandatory flood insurance purchase requirements and floodplain management 
standards apply (FEMA 2008b). Appendix F depicts a flood mitigation rendering of a 
flood bench illustrating before and after landscape features. 

For this alternative, open-water, debris-obstruction, and ice-jam simulations were 
performed to test the effectiveness of the alternative at reducing WSELs for Flood 
Bench A and B only. Flood Bench C is downstream of the Main Street/US-20A bridge 
and would have minimal influence on WSELs upstream of the bridge crossing. 

Table 31 outlines the results of the existing and future conditions model simulations for 
each flood bench. Figures 7-33 and 7-39 display the profile plots for each flood bench 
alternative. Full model outputs for this alternative can be found in Appendix H. 
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Table 31. Summary Table for Alternative #2-1 Existing Conditions Results Based on Open-Water, 
Debris-Obstruction, and Ice-Jam Conditions 

Existing Conditions Reductions in Water Surface Elevations (feet) 

Flood Bench A Flood Bench B Flood Bench C 

Open-Water Up to 0.8-ft Up to 0.5-ft Up to 0.5-ft 

Total Length of Benefited Area 2,050-ft 2,050-ft 2,325-ft 

River Stations 1867+00 to 
1887+50 

1867+00 to 
1887+50 

1833+50 to 
1856+75 

Debris Obstruction Up to 0.7-ft Up to 0.4-ft N/A 

Total Length of Benefited Area 2,050-ft 2,050-ft N/A 

River Stations 1867+00 to 
1887+50 

1867+00 to 
1887+50 N/A 

Ice Jam Up to 0.7-ft Up to 0.4-ft N/A 

Total Length of Benefited Area 2,050-ft 2,050-ft N/A 

River Stations 1867+00 to 
1887+50 

1867+00 to 
1887+50 N/A 
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Figure 7-37. HEC-RAS debris obstruction model simulation output results for Alternative #2-1 for 
the existing condition (red), existing condition with debris (blue), and Flood Bench B with debris 

(green) scenarios. 
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Figure 7-38. HEC-RAS ice cover model simulation output results for Alternative #2-1 for the 
existing condition (red), existing condition with ice cover (blue), and Flood Bench B with ice cover 

(green) scenarios. 
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Figure 7-39. HEC-RAS model simulation output results for Alternative #2-1 for the existing 
condition (red) and Flood Bench C (blue) scenarios. 
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Table 32 outlines the results of the future conditions model simulations for each initial 
condition scenario. 

Table 32. Summary Table for Alternative #2-1 Future Conditions Results Based on Open-Water, 
Debris-Obstruction, and Ice-Jam Conditions 

Future Conditions Reductions in Water Surface Elevations (feet) 

Flood Bench A Flood Bench B Flood Bench C 

Open-Water Up to 0.8-ft Up to 0.5-ft Up to 0.5-ft 

Total Length of Benefited Area 2,050-ft 2,050-ft 2,325-ft 

River Stations 1867+00 to 
1887+50 

1867+00 to 
1887+50 

1833+50 to 
1856+75 

Debris Obstruction Up to 0.7-ft Up to 0.3-ft N/A 

Total Length of Benefited Area 2,050-ft 2,050-ft N/A 

River Stations 1867+00 to 
1887+50 

1867+00 to 
1887+50 N/A 

Ice Jam Up to 0.8-ft Up to 0.4-ft N/A 

Total Length of Benefited Area 2,050-ft 2,050-ft N/A 

River Stations 1867+00 to 
1887+50 

1867+00 to 
1887+50 N/A 

Flood benches generally provide flood protection for localized areas in the vicinity of 
and immediately upstream and/or downstream of the bench. Based on the analysis of 
high-risk areas, flood benches located both upstream of the confluence of Honeoye and 
Mill Creeks and downstream of the Main Street/US-20A bridge would provide flood 
protection in this reach from open-water flooding for each flood bench alternative. In 
addition, flood benches upstream of the confluence would provide flood protection from 
debris buildup and ice-jam flooding. 

To evaluate the effectiveness of the flood mitigation impacts, the project team analyzed 
each flood bench independently. However, there is the potential for added benefits 
(i.e., reduction in WSELs, less flooding, reduced erosion, etc.) when multiple flood 
mitigation projects are built in conjunction. For areas that experience significant flood 
damages or chronic flooding, it is recommended that multiple flood mitigation 
strategies in conjunction be considered and evaluated by affected communities. 

Also, it should be noted that this alternative was evaluated based solely on Honeoye 
Creek and its hydrological and hydraulic features. The effects of Mill Creek on Honeoye 
Creek in this reach were not taken into consideration. Mill Creek and its influences on 
Honeoye Creek are assessed in Section 7.3. 

The Rough Order Magnitude cost for each flood bench alternative is: 

• Flood Bench A: $8.6 million 

• Flood Bench B: $2.9 million 

• Flood Bench C: $4.1 million 
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These ROM cost estimates do not include land acquisition costs for survey, appraisal, 
and engineering coordination. In addition, the NYSDEC will require wetland 
delineations, an analysis for any endangered and/or threatened species within the 
proposed project area, and information regarding access during construction for this 
mitigation alternative. 

Alternative #2-2: Increase Size of Main Street/US-20A Bridge Opening 

This measure is intended to address issues within High-Risk Area #2 by increasing the 
width of the Main Street/US-20A bridge opening, which would increase the cross-
sectional flow area of the channel located at river station 1835+00 (Figure 7-40). 

Figure 7-40. Location map for Alternative #2-2. 

The bridge is owned by the NYSDOT and has no pier in the channel. The existing bridge 
structure has a bridge span of 75 ft, width of 50 ft, and deck thickness of 3.5 ft (Figure 
7-41). The flooding in the vicinity of the Main Street/US-20A bridge poses a flood-risk 
threat to nearby residential and commercial properties and state-, county-, and town-
owned infrastructure. Appendix F depicts a flood mitigation rendering of a bridge 
widening scenario. 
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Figure 7-41. Main Street/US-20A bridge, Honeoye, NY. 

Based on orthoimagery of the area, the meanders in the creek channel upstream of the 
bridge crossing, coupled with the confluence of Mill Creek, act as impediments to flow, 
reducing water velocities and allowing sediment and debris to aggregate and restrict 
flow in this area (NYSOITS 2018). 

As shown in Figure 6-4, the FEMA FIRM displays significant backwater upstream of the 
bridge crossing (FEMA 1984a). There are FIS profiles for Honeoye Creek in the Town of 
Richmond (FEMA 194b). 

By increasing the opening span of the bridge structure, the cross-sectional flow area of 
the channel would increase and the potential for sediment, debris, and ice to 
accumulate or catch on the upstream face of the bridge would be reduced, thereby 
reducing flood risk to areas adajcent to and immediately upstream of the bridge. 

Typically, the bridge widening design would be selected to ensure that the 1% ACE 
WSEL could successfully pass under the Main Street/US-20A bridge without significant 
backwater upstream of the bridge. However, due to the limitations and restrictions in 
the areas immediately adjacent to the creek in the vicinity of the bridge (i.e., 
developed areas, structures, etc.), the bridge could not be realistically widened to 
achieve the desired result. Instead, the bridge widening design selected for this 
proposed condition model utilized the maximum area available to realistically widen the 
bridge opening. The bridge widening design increased the span of the bridge opening 
from 75 ft to 90 ft by widening the bridge on the right bank by 15 ft. This measure 
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would potentially reduce the flood risk and benefit the properties adjacent to and 
immediately upstream of N Main Street/NY-65. 

Table 33 outlines the results of the existing conditions model simulations for each initial 
condition scenario. Figures 7-42 through 7-44 display the profile plots for each initial 
condition scenario. Full model outputs for this alternative can be found in Appendix H. 

Table 33. Summary Table for Alternative #2-2 Existing Conditions Results Based on Open-Water, 
Debris-Obstruction, and Ice-Jam Conditions 

Existing Conditions Reductions in Water Surface Elevations (feet) 

Open-Water Up to 2.3-ft 

Total Length of Benefited Area 2,750-ft 

River Stations 1860+00 to 1887+50 

Debris Obstruction Up to 1.9-ft 

Total Length of Benefited Area 2,750-ft 

River Stations 1860+00 to 1887+50 

Ice Jam Up to 2.9-ft 

Total Length of Benefited Area 2,750-ft 

River Stations 1860+00 to 1887+50 

Table 34 outlines the results of the future conditions model simulations for each initial 
condition scenario. 

Table 34. Summary Table for Alternative #2-2 Future Conditions Results Based on Open-Water, 
Debris-Obstruction, and Ice-Jam Conditions 

Future Conditions Reductions in Water Surface Elevations (feet) 

Open-Water Up to 2.3-ft 

Total Length of Benefited Area 2,750-ft 

River Stations 1860+00 to 1887+50 

Debris Obstruction Up to 1.4-ft 

Total Length of Benefited Area 2,750-ft 

River Stations 1860+00 to 1887+50 

Ice Jam Up to 3.0-ft 

Total Length of Benefited Area 2,750-ft 

River Stations 1860+00 to 1887+50 

RAMBOLL | AUGUST 2022 FINAL 150/223 



   

 

 

   
  

  

  

 

 
           

    

Ramboll - Resilient New York Flood Mitigation Initiative 

Figure 7-42. HEC-RAS model simulation output results for Alternative #2-2 for the existing 
condition (red) and bridge widening (blue) scenarios. 
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Figure 7-43. HEC-RAS debris obstruction model simulation output results for Alternative #2-2 for 
the existing condition (red), existing condition with debris (blue), and bridge widening with 

debris (green) scenarios. 
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Figure 7-44. HEC-RAS ice cover model simulation output results for Alternative #2-2 for the 
existing condition (red), existing condition with ice cover (blue), and bridge widening with ice 

cover (green) scenarios. 
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The potential benefits of this strategy are limited to immediately upstream of the Main 
Street/US-20A bridge. The primary benefits of increasing the bridge opening would be 
to increase the flow capacity of the bridge structure and reduce the potential of 
backwater from high-flow events, debris obstructions, and ice jams. 

To evaluate the effectiveness of the flood mitigation impacts, the project team analyzed 
this alternative independent of any other proposed mitigation alternative. However, 
there is the potential for added benefits (i.e., reduction in WSELs, less flooding, 
reduced erosion, etc.) when multiple flood mitigation projects are built in conjunction. 
For areas that experience significant flood damages or chronic flooding, it is 
recommended that multiple flood mitigation strategies in conjunction be considered and 
evaluated by affected communities. 

Also, it should be noted that this alternative was evaluated based solely on Honeoye 
Creek and its hydrological and hydraulic features. The effects of Mill Creek on Honeoye 
Creek in this reach were not taken into consideration. Mill Creek and its influences on 
Honeoye Creek are assessed in Section 7.3. 

In addition, widening the bridge opening would potentially allow more water to flow 
during high-flow events, which could alter the potential flood risk for downstream areas 
resulting in negative effects to these areas. Ramboll recommends additional research, 
data, and modeling to more accurately determine the effects of widening the bridge to 
downstream areas. 

The Rough Order Magnitude cost for this strategy is approximately $5.1 million, which 
does not include land acquisition costs for survey, appraisal, and engineering 
coordination. Additional engineering consideration would also be required to determine 
if increasing the bridge opening would alter the structural integrity of the bridge in any 
way. 

Alternative #2-3: Streambank Stabilization Downstream of Main 
Street/US-20A 

Streambank erosion is a natural process that occurs when the forces of flowing water 
exceed the ability of the soil and vegetation to hold the banks in place. The forces that 
cause erosion increase during flood events, and most erosion occurs at these times. 
Human disturbances to watersheds that increase frequency and magnitude of runoff 
events also increase streambank erosion. Human disturbances include logging, mining, 
agriculture, and urbanization. Typical urban or suburban developments which may 
impact a stream include houses, garages, parking lots, and walkways, including areas 
cleared of forest and replaced by tailored lawns (GSWCC 2000). 

Loss of streambank and streamside vegetation reduces the resisting forces and makes 
streambanks more susceptible to erosion. This is often the single greatest contributing 
factor to harmful or accelerated erosion on small- and medium-size streams. 
Streambank vegetation may be removed intentionally for various reasons, or its loss 
may be inadvertent due to trampling by animals or humans (GSWCC 2000). 

Streambank stabilization measures work either by reducing the force of flowing water, 
increasing the resistance of the bank to erosion, or some combination of both. 
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Generally speaking, there are four approaches to streambank protection: 1) the use of 
vegetation, 2) soil bioengineering, 3) the use of rock work in conjunction with plants, 
and 4) conventional bank armoring. Re-vegetation includes seeding and sodding of 
grasses, seeding in combination with erosion control fabrics, and the planting of woody 
vegetation (shrubs and trees). Soil bioengineering systems use woody vegetation 
installed in specific configurations that offer immediate erosion protection, 
reinforcement of the soils, and in time a woody vegetative surface cover and root 
network. The use of rock work in conjunction with plants is a technique which combines 
vegetation with rock work. Over time, the plants grow and the area appears and 
functions more naturally. Conventional armoring is a fourth technique which includes 
the use of rock, known as riprap, to protect eroding streambanks (GSWCC 2000). 

Streambank stabilization can also play a vital role in flood risk management in areas 
located in flood-prone areas. The magnitude of that risk is a function of the flood 
hazard, the characteristics of a particular location (i.e., elevation, proximity to the 
waterway, susceptibility to fast-moving flows, etc.), measures that have been taken to 
mitigate the potential impact of flooding, the vulnerability of people and property, and 
the consequences that result from a particular flood event. A flood risk management 
strategy identifies and implements measures that reduce the overall risk, and what 
remains is the residual risk. In developing the strategy, those responsible judge the 
costs and benefits of each measure taken and their overall impact in reducing the risk 
(NRC 2013). 

Through historical flood reports, stakeholder engagement meetings, and/or field work, 
numerous areas along Honeoye Creek in the Hamlet of Honeoye have been identified as 
areas for potential streambank stabilization strategies. These areas have been outlined 
in Figure 7-45. 
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Figure 7-45. Location map for Alternative #2-3. 

Appendix G contains detailed discussion of various streambank stabilization strategies, 
including drawings, definitions, ideal locations, design and construction considerations, 
maintenance, and ROM costs. 

Transport of sediment and debris in streams is predominantly controlled by stream 
transport capacity, sediment physiochemical characteristics and supply rate. Several 
hydraulic and geomorphologic factors determine stream transport capacity including 
channel width, flow depth and cross-sectional geometry, bed slope and roughness, and 
discharge velocity and volume. In general, the more turbulent energy available for 
suspension and mobilization of sediment, the greater the sediment transport capacity 
per unit of stream width, and the larger the size of sediment particles that can be 
moved (USEPA 2009a). 

Larger sediments and debris generally experience more episodic movement over longer 
time scales through watersheds. Smaller sediments generally move more continuously 
and within a shorter time scale. This difference is due to the fact that larger sediments 
and debris rely on larger, more powerful flows for transport, which occur episodically 
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and less frequently than flows able to move smaller particles, such as the bankfull 
discharge (USEPA 2009a). 

To assess the applicability of different streambank stabilization strategies under higher 
frequency-lower flow conditions, channel velocity (feet per second) and shear stress 
(pounds per square foot) were calculated using the HEC-RAS software for the existing 
conditions model at the 10% ACE; the results are summarized in Table 35. 

Table 35. HECRAS Existing Condition Model Output of Channel Velocity (ft/s) and Shear Stress 
(lb/sq ft) at the 10% Annual Chance Event for Alternative #2-3 

Source: USACE 2021 

River Station Channel Velocity 
(ft/s) 

Channel Shear Stress 
(lb/sq ft) 

186160 Main Street / US-20A 

186101 8.31 1.4 

185993 3.99 0.31 

185674 9.33 2.12 

185350 1.76 0.11 

184844 1.8 0.13 

184142 1.56 0.09 

183381 4.46 0.56 

183032 3.69 0.38 

182508 1.91 0.11 

180910 1.52 0.06 

Based on the existing conditions model output for channel velocity and shear stress, 
Table 36 summarizes the applicability of potential streambank strategies for this 
proposed alternative. 
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Table 36. Potential Streambank Stabilization Strategies for Alternative #2-3 

Source: NRCS 2009 

Type of Treatment Type of Sub-Treatment 

Brush Mattresses Staked only with rock riprap toe (grown) 

Coir Geotextile Roll Roll with Polypropylene rope mesh staked and with rock riprap toe 

Gravel/Cobble 12-inch 

Soil Bioengineering 

Live brush mattress (grown) 

Vegetated coir mat 

Live willow stakes 

Brush layering (initial/grown) 

Boulder Clusters 

Boulder - Very large (>80-in diameter) 

Boulder - Large (>40-in diameter) 

Boulder - Medium (>20-in diameter) 

Small (>10-in diameter) 

Also, it should be noted that this alternative was evaluated based solely on Honeoye 
Creek and its hydrological and hydraulic features. The effects of Mill Creek on Honeoye 
Creek in this reach were not taken into consideration. Mill Creek and its influences on 
Honeoye Creek are assessed in Section 7.3. 

Due to the variable, conceptual, and site-specific nature of streambank stabilization 
strategies, no ROM Cost Estimates were determined for this measure. Additional 
geomorphic and engineering analyses, including additional modeling, would be 
necessary in order to determine the most appropriate streambank stabilization strategy 
and its associated costs. 

Alternative #2-4: Sediment Removal Analysis in the Vicinity of Main 
Street/US-20A 

This measure is intended to address issues within High-Risk Area #2 by increasing the 
flow capacity of Honeoye Creek by removing the accumulated sediment and/or debris 
upstream of Main Street/US-20A located at river station 1835+00 (Figure 7-46). The 
flooding in the vicinity of the Main Street/US-20A bridge poses a flood-risk threat to 
nearby residential and commercial properties and state-, county-, and town-owned 
infrastructure. 
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Figure 7-46. Location map for Alternative #2-4. 

Based on orthoimagery of the area, the meanders in the creek channel upstream and 
downstream of the bridge crossing, coupled with the confluence of Mill Creek, act as 
impediments to flow, reducing water velocities and allowing sediment and debris to 
aggregate and restrict flow in this area (NYSOITS 2018). 

As shown in Figure 6-4, the FEMA FIRM displays significant backwater upstream of the 
bridge crossing (FEMA 1984a). There are no FIS profiles for Honeoye Creek in the Town 
of Richmond (FEMA 1984b). 

By removing sediment from approximately 1,500 ft upstream of the Main Street/US-
20A bridge at an average depth of 1.5 ft, and 2,000 ft downstream at an average depth 
of 2.5 ft within the Honeoye Creek channel, the flow capacity of the creek can be 
increased allowing more volume of water to flow through the Main Street/US-20A 
bridge, potentially reducing flood risk and/or backwater effects from the structure 
during high-flow events. 
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In addition, according to historical flood reports, stakeholder engagement meetings, 
and field work, the Main Street/US-20A was identified as a hydraulic structure that 
experiences debris blockage and ice jams resulting in backwater flooding during higher 
peak flow events (FEMA 1984b; NYSDEC 2021a). 

For this alternative, open-water, debris-obstruction, and ice-jam simulations were 
performed to test the effectiveness of the alternative at reducing WSELs. Table 37 
outlines the results of the existing conditions model simulations for each initial 
condition scenario. Figures 7-47 through 7-49 display the profile plots for each initial 
condition scenario for the sediment removal alternative. Full model outputs for this 
alternative can be found in Appendix H. 

Table 37. Summary Table for Alternative #2-4 Existing Conditions Results Based on Open-Water, 
Debris-Obstruction, and Ice-Jam Conditions 

Existing Conditions Reductions in Water Surface Elevations (feet) 

Open-Water Up to 0.3-ft 

Total Length of Benefited Area 2,800-ft 

River Stations 1833+50 to 1861+50 

Debris Obstruction Up to 0.3-ft 

Total Length of Benefited Area 2,800-ft 

River Stations 1833+50 to 1861+50 

Ice Jam Up to 0.3-ft 

Total Length of Benefited Area 2,800-ft 

River Stations 1833+50 to 1861+50 

Table 38 outlines the results of the future conditions model simulations for each initial 
condition scenario. 

Table 38. Summary Table for Alternative #2-4 Future Conditions Results Based on Open-Water, 
Debris-Obstruction, and Ice-Jam Conditions 

Future Conditions Reductions in Water Surface Elevations (feet) 

Open-Water Up to 0.3-ft 

Total Length of Benefited Area 2,800-ft 

River Stations 1833+50 to 1861+50 

Debris Obstruction Up to 0.3-ft 

Total Length of Benefited Area 2,800-ft 

River Stations 1833+50 to 1861+50 

Ice Jam Up to 0.3-ft 

Total Length of Benefited Area 2,800-ft 

River Stations 1833+50 to 1861+50 

RAMBOLL | AUGUST 2022 FINAL 160/223 



   

 

 

   
  

  

  

 

 
         

     

Ramboll - Resilient New York Flood Mitigation Initiative 

Figure 7-47. HEC-RAS model simulation output results for Alternative #2-4 for the existing 
condition (red) and sediment removal (blue) scenarios. 
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Figure 7-48. HEC-RAS debris obstruction model simulation output results for Alternative #2-4 for 
the existing condition (red), existing condition with debris (blue), and sediment removal with 

debris (green) scenarios. 
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Figure 7-49. HEC-RAS ice cover model simulation output results for Alternative #2-4 for the 
existing condition (red), existing condition with ice cover (blue), and sediment removal with ice 

cover (green) scenarios. 
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Any strategy that involves removing sediment from the channel, such as dredging, 
requires extensive environmental and modeling studies, application, sampling, testing, 
certification, permitting, operational and maintenance plans with proof of financial 
viability, and a significant proposal justification including only viable alternatives and 
greatest benefit with least amount of impact. The NYSDEC Technical & Operations 
Guidance Series (TOGS) 5.1.9 In-Water and Riparian Management of Sediment and 
Dredged Material (2004) should be used to determine the procedure and necessary 
steps in order to develop a sediment removal strategy. 

There are a number of federal, state, and local regulatory controls in place which apply 
to in-water and riparian sediment management projects. The applicability of these 
controls to each project depends on the particular circumstances of each case, such as 
the sediment classification and the intended use or management of the removed 
material (NYSDEC 2004). 

Some or all of the following New York State and Federal Permits may be required: Use 
and Protection of Waters Permit; Freshwater Wetlands Permit; Tidal Wetlands Permit; 
State Pollutant Discharge Elimination System Permit; Clean Water Act § 401 Water 
Quality Certification and § 404 Permit and Rivers and Harbors Act § 10 Permits, issued 
by the USACE. An antidegradation review and Wild, Scenic and Recreational Rivers 
Program permits may also be required (NYSDEC 2004). 

In addition, the process of removing sediment can have negative effects on aquatic 
ecosystems, including: 

• Fundamentally changing the composition of aquatic habitats 

• Potentially releasing pollutants into the water column that were previously 
secured in the channel sediments 

• Directly or indirectly leading to the loss of plants and animals that live in 
sediments 

• Reducing sediment supply downstream 

• Removing larger gravels and cobbles that can destabilize the channel bed 
substrate, exposing smaller-sized sediments and making them easier to move 
downstream 

• Increasing flood risk downstream by increasing the volume of water carried 

• Triggering erosion of the bed and banks by altering flow velocities and volumes 
(SEPA 2010) 

The potential benefits of this strategy are limited to the vicinity of Main Street/US-20A. 
The primary benefit of removing sediment would be to increase the flow capacity 
through the structure and reduce the potential of debris and ice creating obstructions or 
jams upstream of the structure. 

It should be noted that a full geomorphological and sediment analysis would be 
required in order to progress this alternative. For this study, no historical 
geomorphological study was performed. In addition, upstream sources of sediment 
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from both Honeoye and Mill Creeks would need to be addressed prior to removing any 
sediment from Honeoye Creek to maintain the desired flood mitigation benefits. 

Also, it should be noted this alternative was evaluated based solely on Honeoye Creek 
and its hydrological and hydraulic features. The effects of Mill Creek on Honeoye Creek 
in this reach were not taken into consideration. Mill Creek and its influences on 
Honeoye Creek are assessed in Section 7.3. 

The Rough Order Magnitude cost for this strategy is approximately $2.9 million, which 
does not include land acquisition costs for survey, appraisal, and engineering 
coordination, and any removal and/or disposal costs associated with the removed 
sediment. In addition, the NYSDEC will require wetland delineations, an analysis for any 
endangered and/or threatened species within the proposed project area, and 
information regarding access during construction for this mitigation alternative. 

Alternative #2-5: Debris and Sediment Management Downstream of 
Main Street/US-20A 

This measure is intended to manage sediment and debris downstream of the Main 
Street/US-20A bridge (Figure 7-50). Sediment sources downstream of the bridge are 
driven by riverine processes, which occurs due to the natural sediment transport and 
streambank erosion that happens along Honeoye Creek and its main tributary in the 
Town of Richmond, Mill Creek. As the sediment aggrades at the bridge and downstream 
areas, the channel geometry is altered, and the in-channel flow area is reduced. This, 
in turn, reduces the volume of water that can be transported safely within the channel 
without overtopping the banks. In addition, if large portions of sediment are 
transported downstream from upstream sources, such as Mill Creek, then sediment 
management and reduction measures should be considered and employed first to 
reduce sediment loads along both Honeoye and Mill Creeks. 
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Figure 7-50. Location map for Alternative #2-5. 

Sediment and debris management is necessary to address existing conditions 
downstream of the Main Steet/US-20A. Figure 7-51 displays sediment aggradation and 
debris downstream of the Main Steet/US-20A bridge (Ramboll 2022). The existing 
sediment and debris restricts the flow of water and has the potential to cause 
backwater flooding upstream of the bridge. 
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Figure 7-51. Sediment aggradation downstream of Main Street/US-20A, Richmond, NY. 

A sediment management strategy that involves removing sediment from the channel, 
such as dredging, requires extensive environmental and modeling studies, application, 
sampling, testing, certification, permitting, operational and maintenance plans with 
proof of financial viability, and a significant proposal justification, including only viable 
alternative and greatest benefit with least amount of impact. The NYSDEC Technical & 
Operations Guidance Series (TOGS) 5.1.9 In-Water and Riparian Management of 
Sediment and Dredged Material (2004) should be used to determine the procedure and 
necessary steps in order to develop a sediment removal strategy. 

The basic steps involved in the application process and technical review of a sediment 
assessment and management plan involves the following: 

1. A pre-application meeting with the NYSDEC to discuss all application, permitting, 
and information needs 

2. A sampling plan to determine sampling requirements for proper characterization 
of proposed sediments and material to be removed 

3. Laboratory analysis of sampled material 

4. Evaluation of laboratory results 

5. Determination of appropriate management options based on sediment class 

6. Development of permit conditions for the process of removing sediments and 
materials, and the management of the removed materials 

7. Maintenance and monitoring of operations for the management plan (NYSDEC 
2004) 
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Due to the complex nature of sediment transport during riverine processes, no 
modeling simulations were performed for this alternative. However, it is recommended 
that any sediment/debris management plan return and/or maintain the natural channel 
width and area so that the channel can successfully pass the bankfull discharge. 
According to the USGS StreamStats software, the bankfull width and area of Honeoye 
Creek downstream of Main Street/US-20A is 68 ft and 223 ft2, respectively (USGS 
2021d). 

Sediment management at the Main Street/US-20A bridge crossing can improve water 
quality and in-channel flow area of Honeoye Creek, thereby reducing flood risk for 
areas in the vicinity of the outlet. However, the process of removing sediment can also 
fundamentally change the composition of aquatic habitats and potentially release 
pollutants into the water column that were previously secured in the channel 
sediments. 

Also, it should be noted that this alternative was evaluated based solely on Honeoye 
Creek and its hydrological and hydraulic features. The effects of Mill Creek on Honeoye 
Creek in this reach were not taken into consideration. Mill Creek and its influences on 
Honeoye Creek are assessed in Section 7.3. 

The Rough Order Magnitude cost for this measure is $470,000, which does not include 
engineering coordination or disposal of any dredged materials. In addition, the NYSDEC 
will require wetland delineations, an analysis for any endangered and/or threatened 
species within the proposed project area, and information regarding access during 
construction for this mitigation alternative. 

MILL CREEK 

Due to the complex nature of the confluence of Honeoye and Mill Creeks, the project 
team determined that a 2-D H&H model was necessary to accurately and appropriately 
model the existing and proposed conditions in the hamlet. Model domain, input data, 
and methodology are all described in Section 6.1.3. 

Alternative #3-1: New Channel Geomorphology and Confluence with 
Mill Creek 

This measure is intended to change the channel geomorphology and flow path of Mill 
Creek at the confluence with Honeoye Creek in the Hamlet of Honeoye, which would 
reduce erosion, sediment aggradation, and the potential for backwater flooding within 
the Mill Creek floodplain (Figure 7-52). 
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Figure 7-52. Location map for Alternative #3-1. 

The channel design used for the proposed condition model simulation set the minimum 
channel elevation to match the upstream to downstream tie-in elevation for both 
Honeoye and Mill Creeks. The proposed Mill Creek channel is approximately 350-ft 
shorter than the original channel, with a minimum channel elevation of 802 ft NAVD88. 
The Honeoye Creek channel elevation would remain unchanged. Channel bank 
elevations for the proposed Mill Creek channel on the left bank were set to 804 ft 
NAVD88 (Figure 7-53). 
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Figure 7-53. HEC-RAS terrain data for Alternative #3-1. 
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The proposed channel modifications are within the FEMA designated SFHA or Zone A, 
which are areas subject to inundation by the 1% ACE, but where base flood elevations 
and flood hazard factors were not determined, and where mandatory flood insurance 
purchase requirements and floodplain management standards apply (FEMA 1984b). 

The FEMA FIS profile plot for Mill Creek indicates significant backwater from Honeoye 
Lake in the vicinity of the confluence (FEMA 1984b). In addition, the FEMA FIRM 
displays significant backwater upstream of the Main Street/US-20A bridge crossing and 
the confluence of Honeoye and Mill Creeks (FEMA 1984a). 

Due to the complex nature of 2-D debris and sediment modeling, for this alternative, 
only open-water simulations were performed to test the effectiveness of the alternative 
at reducing WSELs. Table 39 outlines the results of the existing conditions model 
simulations for each initial condition scenario. Figure 7-54 displays the profile plot for 
the channel modification alternative. Full model outputs for this alternative can be 
found in Appendix H. 

Table 39. Summary Table for Alternative #3-1 Existing and Future Conditions 

Existing Conditions Reductions in Water Surface Elevations (feet) 

Open-Water Up to 0.3-ft 

Total Length of Benefited Area 850-ft 

River Stations 1+00 to 9+50 

Future Conditions Up to 0.3-ft 
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Figure 7-54. HEC-RAS model simulation output results for Alternative #3-1 for the existing 
condition (blue) and modified channel (red) scenarios. 
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A sediment management strategy that involves removing sediment from the channel, 
such as dredging, requires extensive environmental and modeling studies, application, 
sampling, testing, certification, permitting, operational and maintenance plans with 
proof of financial viability, and a significant proposal justification, including only viable 
alternatives and greatest benefit with least amount of impact. The NYSDEC Technical & 
Operations Guidance Series (TOGS) 5.1.9 In-Water and Riparian Management of 
Sediment and Dredged Material (2004) should be used to determine the procedure and 
necessary steps in order to develop a sediment removal strategy. 

There are a number of federal, state, and local regulatory controls in place which apply 
to in-water and riparian sediment management projects. The applicability of these 
controls to each project depends on the particular circumstances of each case, such as 
the sediment classification and the intended use or management of the removed 
material (NYSDEC 2004). 

Some or all of the following New York State and Federal Permits may be required: Use 
and Protection of Waters Permit; Freshwater Wetlands Permit; Tidal Wetlands Permit; 
State Pollutant Discharge Elimination System Permit; Clean Water Act § 401 Water 
Quality Certification and § 404 Permit and Rivers and Harbors Act § 10 Permits, issued 
by the USACE. An antidegradation review and Wild, Scenic and Recreational Rivers 
Program permits may also be required (NYSDEC 2004). 

In addition, the process of removing sediment can have negative effects on aquatic 
ecosystems, including: 

• Fundamentally changing the composition of aquatic habitats 

• Potentially releasing pollutants into the water column that were previously 
secured in the channel sediments 

• Directly or indirectly leading to the loss of plants and animals that live in 
sediments 

• Reducing sediment supply downstream 

• Removing larger gravels and cobbles can destabilize the channel bed substrate, 
exposing smaller-sized sediments and making them easier to move downstream 

• Increasing flood risk downstream by increasing the volume of water carried 

• Triggering erosion of the bed and banks by altering flow velocities and volumes 
(SEPA 2010) 

The potential benefits of this strategy are limited to the vicinity of Main Street/US-20A 
and upstream areas on Honeoye and Mill Creeks. The primary benefits of the channel 
modification and sediment removal would be to increase the flow capacity through the 
structure and reduce the potential of debris and ice creating obstructions or ice jams 
upstream of the structure. 

It should be noted that a full geomorphological and sediment analysis would be 
required in order to progress this alternative. For this study, no historical 
geomorphological study was performed. In addition, upstream sources of sediment 
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Ramboll - Resilient New York Flood Mitigation Initiative 

from both Honeoye and Mill Creeks would need to be addressed prior to removing any 
sediment from Honeoye Creek to maintain the desired flood mitigation benefits. 

To evaluate the effectiveness of the flood mitigation impacts, the project team analyzed 
this alternative independently of other alternatives. However, there is the potential for 
added benefits (i.e., reduction in WSELs, less flooding, reduced erosion, etc.) when 
multiple flood mitigation projects are built in conjunction. For areas that experience 
significant flood damages or chronic flooding, it is recommended that multiple flood 
mitigation strategies in conjunction be considered and evaluated by affected 
communities. 

The Rough Order Magnitude cost for this measure is $530,000, which does not include 
land acquisition costs for survey, appraisal, and engineering coordination and 
acquisition or disposal of any fill or dredged materials. In addition, the NYSDEC will 
require wetland delineations, an analysis for any endangered and/or threatened species 
within the proposed project area, and information regarding access during construction 
for this mitigation alternative. 

Alternative #3-2: Streambank Stabilization Adjacent to 8565-8615 
Main Street 

Streambank erosion is a natural process that occurs when the forces of flowing water 
exceed the ability of the soil and vegetation to hold the banks in place. The forces that 
cause erosion increase during flood events, and most erosion occurs at these times. 
Human disturbances to watersheds that increase frequency and magnitude of runoff 
events also increase streambank erosion. Human disturbances include logging, mining, 
agriculture, and urbanization. Typical urban or suburban developments which may 
impact a stream include houses, garages, parking lots and walkways, including areas 
cleared of forest and replaced by tailored lawns (GSWCC 2000). 

Loss of streambank and streamside vegetation reduces the resisting forces and makes 
streambanks more susceptible to erosion. This is often the single greatest contributing 
factor to harmful or accelerated erosion on small- and medium-size streams. 
Streambank vegetation may be removed intentionally for various reasons, or its loss 
may be inadvertent due to trampling by animals or humans (GSWCC 2000). 

Streambank stabilization measures work either by reducing the force of flowing water, 
increasing the resistance of the bank to erosion, or some combination of both. 
Generally speaking, there are four approaches to streambank protection: 1) the use of 
vegetation, 2) soil bioengineering, 3) the use of rock work in conjunction with plants, 
and 4) conventional bank armoring. Re-vegetation includes seeding and sodding of 
grasses, seeding in combination with erosion control fabrics, and the planting of woody 
vegetation (shrubs and trees). Soil bioengineering systems use woody vegetation 
installed in specific configurations that offer immediate erosion protection, 
reinforcement of the soils, and in time a woody vegetative surface cover and root 
network. The use of rock work in conjunction with plants is a technique which combines 
vegetation with rock work. Over time, the plants grow and the area appears and 
functions more naturally. Conventional armoring is a fourth technique which includes 
the use of rock, known as riprap, to protect eroding streambanks (GSWCC 2000). 
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Streambank stabilization can also play a vital role in flood risk management in areas 
located in flood-prone areas. The magnitude of that risk is a function of the flood 
hazard, the characteristics of a particular location (i.e., elevation, proximity to the 
waterway, susceptibility to fast-moving flows, etc.), measures that have been taken to 
mitigate the potential impact of flooding, the vulnerability of people and property, and 
the consequences that result from a particular flood event. A flood risk management 
strategy identifies and implements measures that reduce the overall risk, and what 
remains is the residual risk. In developing the strategy, those responsible judge the 
costs and benefits of each measure taken and their overall impact in reducing the risk 
(NRC 2013). 

Through historical flood reports, stakeholder engagement meetings, and/or field work, 
numerous areas along Honeoye Creek in the Hamlet of Honeoye have been identified as 
areas for potential streambank stabilization strategies. These areas have been outlined 
in Figure 7-55. 

Figure 7-55. Location map for Alternative #3-2. 
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Appendix G contains detailed discussion of various streambank stabilization strategies, 
including drawings, definitions, ideal locations, design and construction considerations, 
maintenance, and ROM costs. 

Transport of sediment and debris in streams is predominantly controlled by stream 
transport capacity, sediment physiochemical characteristics and supply rate. Several 
hydraulic and geomorphologic factors determine stream transport capacity including 
channel width, flow depth and cross-sectional geometry, bed slope and roughness, and 
discharge velocity and volume. In general, the more turbulent energy available for 
suspension and mobilization of sediment, the greater the sediment transport capacity 
per unit of stream width, and the larger the size of sediment particles that can be 
moved (USEPA 2009a). 

Larger sediments and debris generally experience more episodic movement over longer 
time scales through watersheds. Smaller sediments generally move more continuously 
and within a shorter time scale. This difference is due to the fact that larger sediments 
and debris rely on larger, more powerful flows for transport, which occur episodically 
and less frequently than flows able to move smaller particles, such as the bankfull 
discharge (USEPA 2009a). 

To assess the applicability of different streambank stabilization strategies under higher 
frequency-lower flow conditions, channel velocity (feet per second) and shear stress 
(pounds per square foot) were calculated using the HEC-RAS software for the existing 
conditions model at the 10% ACE; the results are summarized in Table 40. 

Table 40. HECRAS Existing Condition Model Output of Channel Velocity (ft/s) and Shear Stress 
(lb/sq ft) at the 10% Annual Chance Event for Alternative #3-2 

Source: USACE 2021 

River Station Channel Velocity 
(ft/s) 

Channel Shear Stress 
(lb/sq ft) 

33+00 4.151 0.971 

31+00 5.706 1.743 

29+00 5.155 2.347 

27+00 5.813 0.897 

25+00 6.614 0.863 

23+00 4.563 2.541 

21+00 4.29 3.017 

19+00 4.106 0.565 

17+00 4.836 1.326 

15+00 4.134 4.1 

Based on the existing conditions model output for channel velocity and shear stress, 
Table 41 summarizes the applicability of potential streambank strategies for this 
proposed alternative. 
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Table 41. Potential Streambank Stabilization Strategies for Alternative #3-2 

Source: NRCS 2009 

Type of Treatment Type of Sub-Treatment 

Brush Mattresses Staked only with rock riprap toe (grown) 

Soil Bioengineering 

Coir Roll 

Vegetated coir mat 

Live brush mattress (grown) 

Brush layering (initial/grown) 

Boulder Clusters 

Boulder - Very large (>80-in diameter) 

Boulder - Large (>40-in diameter) 

Boulder - Medium (>20-in diameter) 

Small (>10-in diameter) 

Due to the variable, conceptual, and site-specific nature of streambank stabilization 
strategies, no ROM Cost Estimates were determined for this measure. Additional 
geomorphic and engineering analyses, including additional modeling, would be 
necessary in order to determine the most appropriate streambank stabilization strategy 
and its associated costs. 

Alternative #3-3: Streambank Stabilization Downstream of East Lake 
Road 

Streambank erosion is a natural process that occurs when the forces of flowing water 
exceed the ability of the soil and vegetation to hold the banks in place. The forces that 
cause erosion increase during flood events, and most erosion occurs at these times. 
Human disturbances to watersheds that increase frequency and magnitude of runoff 
events also increase streambank erosion. Human disturbances include logging, mining, 
agriculture, and urbanization. Typical urban or suburban developments which may 
impact a stream include houses, garages, parking lots, and walkways, including areas 
cleared of forest and replaced by tailored lawns (GSWCC 2000). 

Loss of streambank and streamside vegetation reduces the resisting forces and makes 
streambanks more susceptible to erosion. This is often the single greatest contributing 
factor to harmful or accelerated erosion on small- and medium-size streams. 
Streambank vegetation may be removed intentionally for various reasons, or its loss 
may be inadvertent due to trampling by animals or humans (GSWCC 2000). 

Streambank stabilization measures work either by reducing the force of flowing water, 
increasing the resistance of the bank to erosion, or some combination of both. 
Generally speaking, there are four approaches to streambank protection: 1) the use of 
vegetation, 2) soil bioengineering, 3) the use of rock work in conjunction with plants, 
and 4) conventional bank armoring. Re-vegetation includes seeding and sodding of 
grasses, seeding in combination with erosion control fabrics, and the planting of woody 
vegetation (shrubs and trees). Soil bioengineering systems use woody vegetation 
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installed in specific configurations that offer immediate erosion protection, 
reinforcement of the soils, and in time a woody vegetative surface cover and root 
network. The use of rock work in conjunction with plants is a technique which combines 
vegetation with rock work. Over time, the plants grow and the area appears and 
functions more naturally. Conventional armoring is a fourth technique which includes 
the use of rock, known as riprap, to protect eroding streambanks (GSWCC 2000). 

Streambank stabilization can also play a vital role in flood risk management in areas 
located in flood-prone areas. The magnitude of that risk is a function of the flood 
hazard, the characteristics of a particular location (i.e., elevation, proximity to the 
waterway, susceptibility to fast-moving flows, etc.), measures that have been taken to 
mitigate the potential impact of flooding, the vulnerability of people and property, and 
the consequences that result from a particular flood event. A flood risk management 
strategy identifies and implements measures that reduce the overall risk, and what 
remains is the residual risk. In developing the strategy, those responsible judge the 
costs and benefits of each measure taken and their overall impact in reducing the risk 
(NRC 2013). 

Through historical flood reports, stakeholder engagement meetings, and/or field work, 
numerous areas along Honeoye Creek in the Hamlet of Honeoye have been identified as 
areas for potential streambank stabilization strategies. These areas have been outlined 
in Figure 7-56. 
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Figure 7-56. Location map for Alternative #3-3. 

Appendix G contains detailed discussion of various streambank stabilization strategies, 
including drawings, definitions, ideal locations, design and construction considerations, 
maintenance, and ROM costs. 

Transport of sediment and debris in streams is predominantly controlled by stream 
transport capacity, sediment physiochemical characteristics and supply rate. Several 
hydraulic and geomorphologic factors determine stream transport capacity including 
channel width, flow depth and cross-sectional geometry, bed slope and roughness, and 
discharge velocity and volume. In general, the more turbulent energy available for 
suspension and mobilization of sediment, the greater the sediment transport capacity 
per unit of stream width, and the larger the size of sediment particles that can be 
moved (USEPA 2009a). 

Larger sediments and debris generally experience more episodic movement over longer 
time scales through watersheds. Smaller sediments generally move more continuously 
and within a shorter time scale. This difference is due to the fact that larger sediments 
and debris rely on larger, more powerful flows for transport, which occur episodically 
and less frequently than flows able to move smaller particles, such as the bankfull 
discharge (USEPA 2009a). 
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To assess the applicability of different streambank stabilization strategies under higher 
frequency-lower flow conditions, channel velocity (feet per second) and shear stress 
(pounds per square foot) were calculated using the HEC-RAS software for the existing 
conditions model at the 10% ACE; the results are summarized in Table 42. 

Table 42. HECRAS Existing Condition Model Output of Channel Velocity (ft/s) and Shear Stress 
(lb/sq ft) at the 10% Annual Chance Event for Alternative #3-3 

Source: USACE 2021 

River Station Channel Velocity 
(ft/s) 

Channel Shear Stress 
(lb/sq ft) 

50+50 7.995 1.229 

48+50 6.602 0.938 

46+50 7.715 1.252 

44+50 5.346 1.758 

42+50 6.302 2.91 

40+50 9.462 1.726 

38+50 5.378 0.669 

Based on the existing conditions model output for channel velocity and shear stress, 
Table 43 summarizes the applicability of potential streambank strategies for this 
proposed alternative. 

Table 43. Potential Streambank Stabilization Strategies for Alternative #3-3 

Source: NRCS 2009 

Type of Treatment Type of Sub-Treatment 

Brush Mattresses Staked only with rock riprap toe (grown) 

Coir Geotextile Roll Roll with Polypropylene rope mesh staked and with rock riprap toe 

Gravel/Cobble 12-in 

Soil Bioengineering 

Vegetated coir mat 

Live willow stakes 

Live brush mattress (grown) 

Brush layering (initial/grown) 

Boulder Clusters 

Boulder - Very large (>80-in diameter) 

Boulder - Large (>40-in diameter) 

Boulder - Medium (>20-in diameter) 

Small (>10-in diameter) 

Due to the variable, conceptual, and site-specific nature of streambank stabilization 
strategies, no ROM cost estimates were determined for this measure. Additional 
geomorphic and engineering analyses, including additional modeling, would be 
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necessary in order to determine the most appropriate streambank stabilization strategy 
and its associated costs. 

Alternative #3-4: Sediment and Debris Management Study for Mill and 
Upper Honeoye Creeks 

This measure is intended to perform a sediment and debris management study on Mill 
Creek and the confluence with Honeoye Creek. The objective of this study would be to 
provide an effective method to identify areas within the Mill and Upper Honeoye Creek 
basins where sediment and debris build-up contribute to flooding risk, and to gather 
information necessary to develop a management plan to reduce those risks. The plan 
would necessitate the collection and assessment of watershed-wide conditions in a 
holistic systems-based approach to best understand and plan mitigative measures. 

A primary goal will be to reduce flooding by lowering surface water elevations caused 
by undersized infrastructure, excessive deposition and debris, uncontrolled sediment 
sources, head cutting or downcutting of the channel, and loss of natural floodplains. 
Many of these situations are a result of basin-wide conditions related to changes in land 
use, landcover and runoff, stormwater management, upstream sediment sources, 
upstream woody debris, and stream bed and bank erosion. Practical solutions and 
actions would be presented to meet these goals in an ecologically sustainable manner. 

Numerous watershed-wide characteristics and conditions can contribute to or cause 
increased flooding risk. Incompletely understood and poorly planned actions may 
worsen flooding risk, create negative unintended consequences, be prohibitively 
expensive, ineffective, a waste of dollars, and cause unnecessary ecological damage. 

A management plan is a process that should incorporate the input of all the different 
people who live, work and play in the watershed when determining how the watershed 
should be managed. The sediment and debris management plan should be a dynamic, 
ever changing, process-driven document that helps to define future direction for the 
watershed and be updated periodically, as and if improvements or changes in 
conditions within the creek basin occur, such as creation of floodplain areas, 
bridge/culvert resizing, or alterations to creek channel dimensions. 

The study would provide an understanding of the intricacies, complexities, and 
interrelationships involved in water resource management; outline common issues 
faced by different municipalities along Mill and Upper Honeoye Creeks; and identify 
specific strategies and measures to address these issues. Within the Mill and Upper 
Honeoye Creek basins, diverse solutions and abatement programs of various county, 
state, local, and federal agencies should be integrated into a coordinated, 
comprehensive, interagency, watershed-based approach to management. A uniform, 
organized, well thought-out water resources strategy would provide for a more effective 
delivery of programs; reduce duplication of efforts and agency conflicts; identify 
program gaps; clarify agency roles and responsibilities; provide a means of identifying 
and obtaining future funding opportunities; and would result in the overall 
enhancement of water resources within the Mill and Upper Honeoye Creek basins. 

The ROM cost estimate for a sediment and debris management study would be 
$80,000. 
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8. BASIN-WIDE MITIGATION ALTERNATIVES 

Non-structural measures attempt to avoid flood damages by modifying or removing 
properties currently located within flood-prone areas. These measures do not affect the 
frequency or level of flooding within the floodplain; rather, they affect floodplain 
activities. In considering the range of non-structural measures, the community needs to 
assess the type of flooding which occurs (depth of water, velocity, duration) prior to 
determining which measure best suits its needs (USACE 2016b). 

ALTERNATIVE #4-1: EARLY-WARNING FLOOD DETECTION SYSTEM 

Early-warning flood detection systems can be implemented, which can provide 
communities with more advanced warning of potential flood conditions. Early forecast 
and warning involve the identification of imminent flooding, implementation of a plan to 
warn the public, and assistance in evacuating persons and some personal property. A 
typical low cost early-warning flood detection system consists of commercially available 
off-the-shelf components. The major components of an early-warning flood detection 
system are a sensor connected to a data acquisition device with built-in power supply 
or backup, some type of notification or warning equipment, and a means of 
communication. 

For ice-jam warning systems, conditions are generally monitored using a pressure 
transducer. The data acquisition system performs two functions: it collects and stores 
real-time flood stage data from the pressure transducer, and initiates the notification 
process once predetermined flood-stage conditions are met (USACE 2016b). 

This method can also be supplemented by an ice-jam prediction calculation procedure 
using the freezing degree-day (FDD) method to forecast the ice thickness at critical 
locations to inform early action to control ice (Shen and Yapa 2011). The method 
involves a small computer tool that goes through all the ice calculations and gives the 
output in a graphical format of the predicted ice thickness with time. This can be 
quickly implemented and can be a very good solution due to its low cost, and low labor 
and maintenance requirements. The method needs only the forecasted air temperature 
and current water level at the critical location. During severe winter conditions, the ice 
thickness prediction can be used to help prepare and coordinate resources needed for a 
potential ice jam event and consequential flooding. For regular winter conditions, the 
tool can be used as a quick ice-thickness monitoring mechanism. 

The pressure transducer system can be powered from an alternating current source via 
landline or by batteries that are recharged by solar panels. The notification process can 
incorporate standard telephone or cellular telephone. Transfer of data from the system 
can be achieved using standard or cellular telephone, radio frequency telemetry, 
wireless internet, or satellite transceivers. Emergency management notification 
techniques can be implemented through the use of radio, siren, individual notification, 
or a reverse 911 system. More elaborate means include remote sensors that detect 
water levels and automatically warn residents. These measures normally serve to 
reduce flood hazards to life, and damage to portable personal property (USACE 2016b). 
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The Rough Order Magnitude cost for this strategy is approximately $120,000, not 
including annual maintenance and operational costs. 

ALTERNATIVE #4-2: RIPARIAN RESTORATION 

Riparian ecosystems support many critically important ecological functions, but most 
riparian areas have been severely degraded by a variety of human disturbances within 
the Honeoye Creek watershed. Restoration, which is defined as the process of 
reestablishing historical ecosystem structures and processes, is being used more often 
to mitigate some of the past degradation of these ecosystems (Goodwin et al. 1997). 

Adoption of a process-based approach for riparian restoration is key to a successful 
restoration plan, and in riparian systems, flooding disturbance is a key process to 
consider. Successful restoration depends on understanding the physical and biological 
processes that influence natural riparian ecosystems, and the types of disturbances to 
anthropogenic modifications that cause damage to riparian areas. In this case, 
alteration of historical flooding processes has caused degradation of the riparian 
system. 

Riparian ecosystems generally consist of two flooding zones: Zone I occupies the active 
floodplain and is frequently inundated, and Zone II extends from the active floodplain 
to the valley wall. Successful restoration depends on understanding the physical and 
biological processes that influence natural riparian ecosystems and the types of 
disturbance that have degraded riparian areas. Adoption of a process-based approach 
for riparian restoration is key to a successful restoration plan. Disturbances to riparian 
ecosystems in the Honeoye Creek watershed have resulted from streamflow 
modifications by dams, reservoirs, and diversions; stream channelization; direct 
modification of the riparian ecosystem; and watershed disturbances (Goodwin et al. 
1997). 

With ecological processes in mind, a successful riparian restoration plan should focus on 
four key areas: (1) interdisciplinary approaches, (2) a unified framework, (3) a better 
understanding of fundamental riparian ecosystem processes, and (4) restoration 
potential more closely related to disturbance type (Goodwin et al. 1997). 

Three issues should be considered regarding the cause of the degraded environment: 
(1) the location of the anthropogenic modification with respect to the degraded riparian 
area, (2) whether the anthropogenic modification is ongoing or can be eliminated, and 
(3) whether or not recovery will occur naturally if the anthropogenic modification is 
removed (Goodwin et al. 1997). 

Riparian restoration requires a deep understanding of physical and ecological conditions 
that exist and that are desired at a restoration site. These conditions must be naturally 
sustainable given a set of water, sediment, and energy fluxes. If the conditions cannot 
be naturally sustained, the restoration will fail to meet the original goals (Goodwin et 
al. 1997). 
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ALTERNATIVE #4-3: DEBRIS MAINTENANCE AROUND INFRASTRUCTURE 

Multiple areas in the Honeoye Creek watershed were identified as catchpoints for debris 
and sediment. Areas where debris maintenance should be employed or continued to be 
employed are: 

• The downstream reach of Honeoye Creek from Main Street/US-20A in the 
Hamlet of Honeoye, which is maintained by the Town of Richmond 

• Mill Creek in the vicinity of East Lake Road and downstream to the confluence 
with Honeoye Creek in the Town of Richmond 

Debris, such as trees, branches and stumps are an important feature of natural and 
healthy stream systems. In a healthy stream network, woody debris helps to stabilize 
the stream and its banks, reduce sediment erosion, and slow storm-induced high 
streamflow events. Fallen trees and brush also form the basis for the entire aquatic 
ecosystem by providing food, shelter, and other benefits to fish and wildlife. In the 
headwaters of many streams, woody debris influences flooding events by increasing 
channel roughness, dissipating energy, and slowing floodwaters, which can potentially 
reduce flood damages in the downstream reaches. Any woody debris that does not 
pose a hazard to infrastructure or property should be left in place and undisturbed, 
thereby saving time and money for more critical work at other locations (NYSDEC 
2013). 

However, in some instances, significant sediment and debris can impact flows by 
blocking bridge and culvert openings and accumulating along the stream path at 
meanders, contraction/expansion points, etc., which can divert stream flow and cause 
backwater and bank erosion. When debris poses a risk to infrastructure, such as 
bridges or homes, it should be removed. Provided fallen trees, limbs, debris and trash 
can be pulled, cabled or otherwise removed from a stream or stream bank without 
significant disruption of the stream bed and banks, a permit from the NYSDEC is not 
required. Woody debris and trash can be removed from a stream without the need for a 
permit under the following guidelines: 

• Fallen trees and debris may be pulled from the stream by vehicles and 
motorized equipment operating from the top of the streambanks using winches, 
chains and or cables. 

• Hand-held tools, such as chainsaws, axes, handsaws, etc., may be used to cut 
up the debris into manageable-sized pieces. 

• Downed trees that are still attached to the banks should be cut off near the 
stump. Do not grub (pull out) tree stumps from the bank; stumps hold the bank 
from eroding. 

• All trees, brush, and trash that is removed from the channel should not be left 
on the floodplain. Trash should be properly disposed of at a waste management 
facility. Trees and brush can be utilized as firewood. To prevent the spread of 
invasive species, such as Emerald Ash Borer, firewood cannot be moved more 
than 50 miles from its point of origin. 
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• Equipment may not be operated in the water, and any increase in stream 
turbidity from the removal must be avoided (NYSDEC 2013). 

Any work that will disturb the bed or banks of a protected stream (gravel removal, 
stream restoration, bank stabilization, installation, repair, replacements of culverts or 
bridges, objects embedded in the stream that require digging out, etc.) will require an 
Article 15 permit from the NYSDEC. Projects that will require disturbance of the stream 
bed or banks, such as excavating sand and gravel, digging embedded debris from the 
streambed, or the use of motorized vehicular equipment such as a tractor, backhoe, 
bulldozer, log skidder, four-wheel drive truck, etc. (any heavy equipment), in the 
stream channel or anywhere below the top of banks will require either a Protection of 
Waters or Excavation or Fill in Navigable Waters Permit (NYSDEC 2013). 

In addition, sediment control basins along Honeoye Creek could be established to 
reduce watercourse and gully erosion, trap sediment, reduce and manage runoff near 
and downstream of the basin, and to improve downstream water quality. A sediment 
control basin is an earth embankment or a combination ridge and channel generally 
constructed across the slope and minor watercourses to form a sediment trap and 
water detention basin. The basin should be configured to enhance sediment deposition 
by using flow deflectors, inlet and outlet selection, or by adjusting the length to width 
ratio of the creek channel. Additional hydrologic and hydraulic studies should be 
performed to identify the optimal locations for the sediment control basins. Operation 
and maintenance costs to maintain the embankment, design capacity, vegetative cover, 
and outlet of the basin should be considered (NRCS 2002). 

Consultation with the NYSDEC can help determine if, when and how sediment and 
debris should be managed and whether a permit will be required. 

The Rough Order Magnitude cost for this strategy is up to $20,000, not including 
annual maintenance and operational costs. 

ALTERNATIVE #4-4: DETENTION BASIN AND WETLAND MANAGEMENT 

Stormwater detention basins and wetlands are designed and constructed to contain 
and/or filter pollutants that flush off of the landscape. Without proper maintenance, 
nutrients such as nitrogen and phosphorus that are typically found in stormwater runoff 
can accumulate in the basin and/or wetlands leading to degraded conditions such as 
low dissolved oxygen, algae blooms, unsightly conditions, and odors. Excess sediment 
from the watershed upstream can also accumulate in the basins and wetlands. This 
sediment can smother the vegetation and clog any filtering structures or outlets. In 
addition, standing water in basins can heat up during the summer months. This warmer 
water is later released into neighboring waters, which can have negative impacts on 
aquatic life (USEPA 2009b). 

Without proper maintenance, excess pollutants in ponds and wetlands may actually 
become sources of water quality issues such as poor water color/clarity/odor, low 
dissolved oxygen leading to plant die-off, and prevalence of algal blooms. When these 
basins and wetlands are “flushed” during a large rain event, the excess nutrients 
causing these problems may be transferred to the receiving waterbody (USEPA 2009b). 
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Maintenance is necessary for detention basins and wetlands to operate as designed on 
a long-term basis. The pollutant removal, channel protection, and flood control 
capabilities of basins and wetlands will decrease if any of the following occur (USEPA 
2009b): 

• Sediment accumulates reducing the storage volume 
• Debris blocks the outlet structure 
• Pipes or the riser are damaged 
• Invasive plants take over the planted vegetation 
• Slope stabilizing vegetation is lost 
• The structural integrity of the embankment, weir, or riser is compromised 

Detention basin and wetland maintenance activities range in terms of the level of effort 
and expertise required to perform them. Routine basin and wetland maintenance, such 
as mowing and removing debris or trash, is needed multiple times each year but can be 
performed by citizen volunteers. More significant maintenance such as removing 
accumulated sediment is needed less frequently, but requires more skilled labor and 
special equipment. Inspection and repair of critical structural features such as 
embankments and risers, needs to be performed by a qualified professional (e.g., 
structural engineer) who has experience in the construction, inspection, and repair of 
these features (USEPA 2009b). Water level management, if control structures are 
available, can be an effective tool to meet a range of pond and wetland habitat and 
process management objectives. 

Program managers and responsible parties need to recognize and understand that 
neglecting routine maintenance and inspection can lead to more serious problems that 
threaten public safety, impact water quality, and require more expensive corrective 
actions (USEPA 2009b). 

It should be noted that the NYSDEC would not approve sediment detention ponds below 
mean high water. However, consideration would be given to plans for such structures 
that were part of a flood mitigation project, such as a floodplain bench. 

ALTERNATIVE #4-5: ICE MANAGEMENT 

This strategy is intended to control ice-jam formation by maintaining ice coverage in 
high-risk sections of Honeoye Creek. Ice management strategies include various 
methods of preventing ice jams by breaking ice using various ice cutting patterns and 
techniques, as well as various equipment and personnel. Ice-jam mitigation strategies 
are very much site dependent. A strategy that works for a certain reach of a river may 
not work for another reach in the same river due to river morphology and 
hydrodynamics. Therefore, each of these strategies need to be analyzed with numerical 
modeling and simulations to check if they work for a considered area/reach of a river 
before implementing or recommending with the previous observational experience 
alone. Suggested locations for ice cutting operations would be provided based on 
anticipated effectiveness, site accessibility, and historical occurrences of ice jams. 
Criteria and scheduling would be provided by county and/or state agencies and 
determined based on environmental conditions (e.g., temperature, ice thickness, 
weather forecast) (USACE 2016c). 
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The standard strategies that are widely accepted and practiced in cold-region 
engineering, such as in central New York, are listed below with greater detail provided 
in Appendix E: 

• Ice breaking – either through the use of explosives or ice-breaker ferries and 
cutters that either cut ice free from the banks or cross-cut ice to hasten the 
release of ice in order to prevent ice-jam formations 

• Trenchers and special design trenching equipment – used to dig ditches 
customarily, but can be used to cut ice to hasten release downstream 

• Channeling plow – plow mounted to a sledge drawn by a tractor that breaks and 
clears ice from channel 

• Water jet and thermal cutting – supersonic water streams and thermal cutting 
tools to separate ice and move it downstream 

• Hole cutting – drill large holes into the ice to reduce the integrity of the ice cover 
and curtail ice formation 

• Air bubbler and flow systems – release air bubbles and mix heated effluent into 
the cold water to suppress ice growth 

• Ice forecasting systems – systems designed to monitor ice cover on waterways 
and alert local communities when there is the potential for an ice jam 

• Ice retention structures – such as ice booms or inflatable dams designed to force 
ice floes into or stop ice floes at a specific area 

• Removal of bridge piers, heated bridge piers, or heated riverbank dikes (USACE 
2006) 

Generally, the FDD method as previously discussed, is a good technique to first predict 
ice thickness at critical locations, such as bridges or flow constriction structures using 
the forecasted air temperature. This method will let the community officers know the 
severity of any possible ice jams based on future air temperature, allowing for time to 
get equipment and labor ready for the forthcoming ice jam. A small computer program 
could be used to do the iterative calculations faster, so that any non-technical user can 
use it to foresee the ice jam (Shen and Yapa 2011). 

Another technique is maintaining a calibrated ice model to predict possible ice jam 
locations using forecasted air temperature and flow. This will be a comprehensive 2-D 
river ice simulation model (RICEN) (Shen et al. 1995) or Comprehensive River Ice 
Simulation System (CRISSP 2D) (CEATI 2005) that predicts the fate of ice evolution 
from fall to spring. 

Ramboll suggests performing a freeze-up or a break-up ice model simulation study 
prior to implementing any of the above discussed strategies. The basic data needs and 
steps involved in an ice simulation analysis are also outlined in Appendix E. 

Due to the variable nature of ice jam occurrence and severity, no cost estimates were 
prepared for this alternative. 
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ALTERNATIVE #4-6: FLOOD BUYOUT PROGRAMS 

Buyouts allow state and municipal agencies the ability to purchase developed properties 
within areas vulnerable to flooding from willing owners. Buyouts are effective 
management tools in response to natural disasters to reduce or eliminate future losses 
of vulnerable or repetitive loss properties. Buyout programs include the acquisition of 
private property, demolition of existing structures, and conversion of land into public 
space or natural buffers. The land is maintained in an undeveloped state for public use 
in perpetuity. Buyout programs not only assist individual homeowners, but are also 
intended to improve the resiliency of the entire community in the following ways 
(Siders 2013): 

• Reduce exposure by limiting the people and infrastructure located in vulnerable 
areas 

• Reduce future disaster response costs and flood insurance payments 

• Restore natural buffers such as wetlands in order to reduce future flooding levels 

• Reduce or eliminate the need to maintain and repair flood control structures 

• Reduce or eliminate the need for public expenditures on emergency response, 
garbage collection and other municipal services in the area 

• Provide open space for the community 

Resilience achieved through buyouts can have real economic consequences in addition 
to improved social resilience. According to FEMA, voluntary buyouts cost $1 for every 
$2 saved in future insurance claims, an estimate which does not include money saved 
on flood recovery and response actions, such as local flood fighting, evacuation and 
rescue, and recovery expenses that will not be incurred in the future. In order to 
achieve these goals, buyouts need to acquire a continuous swatch of land, rather than 
individual homes in isolated areas, or only some of the homes within flood-prone areas 
(Siders 2013). 

Buyout programs can be funded through a combination of federal, state or local funds, 
and are generally made available following a nationally recognized disaster. FEMA 
administers programs to help with buyouts under the Stafford Disaster Act, and the 
Department of Housing and Urban Development (HUD) administers another program 
through Community Development Block Grants (CDBG). These funding sources can 
reduce the economic burden on the local community. However, these funds also come 
with guidelines and regulations that may constrain policy makers’ options on whether to 
pursue a buyout strategy, and how to shape their programs. FEMA funds may be used 
to cover 75% of the expenses, but the remaining 25% must come from another non-
federal source. In most cases, the buyout must be a cost-effective measure that will 
substantially reduce the risk of future flooding damage (Siders 2013). 

For homes in the SFHA, FEMA has developed precalculated benefits for property 
acquisition and structure elevation of buildings. Based on a national analysis that 
derived the average benefits for acquisition and elevation projects, FEMA has 
determined that acquisition projects that cost $276,000 or less, or elevation projects 
that costs $175,000 or less, and which are located in the 1% ACE (i.e., 100-yr 
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recurrence interval) floodplain are considered cost-effective and do not require a 
separate benefit-cost analysis. For projects that contain multiple structures, the 
average cost of all structures in the project must meet the stated criteria. If the cost to 
acquire or elevate a structure exceeds the amount of benefits listed above, then a 
traditional FEMA approved benefits-cost analysis must be completed (FEMA 2015). 

In the Honeoye Creek watershed, there are approximately 706 tax parcels within the 
FEMA 1- and 0.2% annual chance flood hazard zones. Of the 706 tax parcels, 485 are 
classified as residential with a total full market value of $96.7 million, and 82 are 
classified as commercial with a total full market value of $22.9 million. Table 44 
summarizes the number of parcels and their full market value within the three high-risk 
flood areas (NYSGPO 2021). Figure 8-1 displays the tax parcels that intersect the FEMA 
flood zones, including generalized locations of FEMA repetitive loss properties. In 
addition, there are four FEMA Repetitive Loss (RL), including one Severe Repetitive Loss 
(SRL) property located within the Honeoye Creek watershed (FEMA 2019). 

Table 44. Summary Table for Tax Parcels within FEMA Flood Zones in High-Risk Areas along 
Honeoye Creek 

Source: NYSGPO 2021 

High-Risk Flood Area Number of Parcels Full Market Value 

#1: Village of Honeoye Falls, Town of Mendon, 
Monroe County, New York 220 $46.5 million 

#2: Hamlet of Honeoye, Town of Richmond, 
Ontario County, New York 100 $18.6 million 

Mill Creek, Town of Richmond, 
Ontario County, New York 

28 $6.2 million 

Total 348 $71.3 million 

Due to the variable nature of buyout programs, no ROM cost estimate was produced for 
this study. It is recommended that any buyout program begin with a cost-benefit 
analysis for each property. After a substantial benefit has been established, a buyout 
strategy study should be developed that focuses on properties closest to Honeoye 
Creek in the highest-risk flood areas and progresses outwards from there to maximize 
flood damage reductions. In addition, structures located adjacent to flood prone 
infrastructure (i.e., bridges, culverts, etc.) should also be considered high-risk and 
prioritized in any buyout program strategy. A potential negative consequence of buyout 
programs is the permanent removal of properties from the floodplain, and resulting tax 
revenue, which would have long-term implications for local governments and should be 
considered prior to implementing a buyout program. 
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Figure 8-1. Tax parcels within FEMA flood zones, Honeoye Creek, Monroe, Livingston, and Ontario 
Counties, NY. 
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ALTERNATIVE #4-7: FLOODPROOFING 

Floodproofing is defined as any combination of structural or nonstructural adjustments, 
changes, or actions that reduce or eliminate flood damage to a building, contents, and 
attendant utilities and equipment (FEMA 2000). Floodproofing can prevent damage to 
existing buildings and can be used to meet compliance requirements for new 
construction of residential and non-residential buildings. 

The most effective flood mitigation methods are relocation (i.e., moving a home to 
higher ground outside of a high-risk flood area) and elevation (i.e., raising the entire 
structure above BFE). The relationship between the BFE and a structure's elevation is 
one of many factors in determining the flood insurance premium. Buildings that are 
situated at or above the level of the BFE have lower flood risk than buildings below BFE 
and tend to have lower insurance premiums than buildings situated below the BFE 
(FEMA 2015b). 

In some communities, where non-structural flood mitigation alternatives are not 
feasible, structural alternatives such as flood proofing may be a viable alternative. The 
National Flood Insurance Program has specific rules related to flood proofing for 
residential and non-residential structures. These can be found in the Code of Federal 
Regulations (CFR) 44 CFR 60.3 (FEMA 2000). 

For communities that have been provided an exception by FEMA, the CFR allows for the 
floodproofing of residential basements as outlined in 44 CFR 60.6 (c) “a permit can be 
obtained to floodproof a residential building basement, if it can demonstrate an 
adequate warning time under a flood depth less than 5 feet and a velocity less than 5 
fps.” Floodproofing residential basements should be considered during the design phase 
of a structure prior to construction. For existing structures, floodproofing residential 
basements can be a difficult, complex, and expensive measure to achieve. Instead, 
residential structures should be raised above the BFE in accordance with local 
regulations. Floodproofing is allowed for non-residential structures, with design 
guidelines outlined in FEMA P-936 – Floodproofing Non-Residential Structures (FEMA 
2000; FEMA 2013). The local floodplain administrator should carefully review local 
ordinances, the CFR and available design guidelines before issuing a permit for 
structural flood proofing. Floodproofing strategies include: 

Interior Modification/Retrofit Measures 

Interior modification and retrofitting involve making changes to an existing building to 
protect it from flood damage. When the mitigation is properly completed in accordance 
with NFIP floodplain management requirements, interior modification/retrofit measures 
could achieve the somewhat similar results as elevating a home above the BFE. Keep in 
mind, in areas where expected base flood depths are high, the flood protection 
techniques below may not provide protection on their own to the BFE or, where 
applicable, the locally required freeboard elevation (FEMA 2015b). 
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Examples include: 

• Basement Infill: This measure involves filling a basement located below the BFE 
to grade (ground level). 

• Abandon Lowest Floor: This measure involves abandoning the lowest floor of a 
two or more story slab-on-grade residential building. 

• Elevate Lowest Interior Floor: This measure involves elevating the lowest 
interior floor within a residential building with high ceilings. 

Dry floodproofing 

A combination of measures that results in a structure, including the attendant utilities 
and equipment, being watertight with all elements substantially impermeable to the 
entrance of floodwater and with structural components having the capacity to resist 
flood loads (FEMA 2015b). 

Although NFIP regulations require non-residential buildings to be watertight and 
protected only to the BFE for floodplain management purposes (to meet NFIP 
regulations), protection to a higher level is necessary for dry floodproofing measures to 
be considered for NFIP flood insurance rating purposes. Because of the additional risk 
associated with dry floodproofed buildings, to receive an insurance rating based on 1% 
ACE (100-yr) flood protection, a building must be dry floodproofed to an elevation at 
least 1 ft above the BFE (FEMA 2013). 

In New York State, only non-residential buildings are allowed to be dry floodproofed 
and the building must be dry floodproofed to an elevation of at least 2 ft above the 
BFE. New York State has higher freeboard standards than federal regulations at 44 CFR 
Part 60.3. Care must be taken to check the NYS Building Code for more stringent 
guidelines. 

Examples include: 

• Passive Dry Floodproofing System: This measure involves installing a passive 
(works automatically without human assistance) dry floodproofing system 
around a home to protect the building from flood damage. 

• Elevation: This measure involves raising an entire residential or non-residential 
building structure above BFE. 

Wet floodproofing 

The use of flood-damage-resistant materials and construction techniques to minimize 
flood damage to areas below the flood protection level of a structure, which is 
intentionally allowed to flood (FEMA 2015b). 

Examples include: 

• Flood Openings: This measure involves installing openings in foundation and 
enclosure walls located below the BFE that allow automatic entry and exit of 
floodwaters to prevent collapse from the pressures of standing water. 
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• Elevate Building Utilities: This measure involves elevating all building utility 
systems and associated equipment (e.g., furnaces, septic tanks, and electric and 
gas meters) to protect utilities from damage or loss of function from flooding. 

• Floodproof Building Utilities: This measure involves floodproofing all building 
utility systems and associated equipment to protect it from damage or loss of 
function from flooding. 

• Flood Damage-Resistant Materials: This measure involves the use of flood 
damage-resistant materials such as non-paper-faced gypsum board and terrazzo 
tile flooring for building materials and furnishings located below the BFE to 
reduce structural and nonstructural damage and post-flood event cleanup. 

Barrier Measures 

Barriers, such as floodwalls and levees, can be built around single or multiple 
residential and non-residential buildings to contain or control floodwaters (FEMA 
2015b). Although floodwalls or levees can be used to keep floodwaters away from 
buildings, implementing these measures will not affect a building’s flood insurance 
rating unless the flood control structure is accredited in accordance with NFIP 
requirements (44 CFR §65.10) and provides protection from at least the 1% ACE (100-
yr) flood. Furthermore, floodwalls or levees as a retrofit measure will not bring the 
building into compliance with NFIP requirements for Substantial Improvement/Damage 
(FEMA 2013). Barrier measures require ongoing maintenance (i.e., mowing, etc.) which 
should be factored into any cost analysis. In addition, barrier measures tend to create a 
false sense of security for the property owners and residents that are protected by 
them. If a barrier structure is not properly constructed or maintained and fails, 
catastrophic damages to surrounding areas can occur. 

• Floodwall with Gates and Floodwall without Gates: These two measures involve 
installing a reinforced concrete floodwall, which works automatically without 
human assistance, constructed to a maximum of four feet above grade (ground 
level). The floodwall with gates is built with passive flood gates that are 
designed to open or close automatically due to the hydrostatic pressure caused 
by the floodwater. The floodwall without gates is built using vehicle ramps or 
pedestrian stairs to avoid the need for passive flood gates. 

• Levee with Gates and Levee without Gates: These two measures involve 
installing an earthen levee around a home, which works automatically without 
human assistance, with a clay or concrete core constructed to a maximum of six 
feet above grade (ground level). The levee with gates is built with passive flood 
gates that are designed to open or close automatically due to hydrostatic 
pressure caused by the floodwater. The levee without gates is built using vehicle 
access ramps to avoid the need for passive flood gates. 

Modifying a residential or non-residential building to protect it from flood damage 
requires extreme care, will require permits, and may also require complex, engineered 
designs. Therefore, the following process is recommended to ensure proper and timely 
completing of any floodproofing project (FEMA 2015b): 

RAMBOLL | AUGUST 2022 FINAL 193/223 



   

 

 

   
  

  

  

 

           
         

      

              
  

        

     

        
      

          
 

      

           

          
         

           
       

        

      

         
        

            
            

            
     

          
          

        
         
        

         
        

         
 

            
          

      
           

            
             

Ramboll - Resilient New York Flood Mitigation Initiative 

• Consult a registered design professional (i.e., architect or engineer) who is 
qualified to deal with the specifics of a flood mitigation project 

• Check your community’s floodplain management ordinances 

• Contact your insurance agent to find out how your flood insurance premium may 
be affected 

• Check what financial assistance might be available 

• Hire a qualified contractor 

• Contact the local building department to learn about development and permit 
requirements, and to obtain a building permit 

• Determine whether the mitigation project will trigger a Substantial Improvement 
declaration 

• See the project through to completion 

• Obtain an elevation certificate and an engineering certificate (if necessary) 

No cost estimates were prepared for this alternative due to the variable and case-by-
case nature of the flood mitigation strategy. Local municipal leaders should contact 
residential and non-residential building owners that are currently at a high flood risk to 
inform them about floodproofing measures, the recommended process to complete a 
floodproofing project, and the associated costs and benefits. 

ALTERNATIVE #4-8: AREA PRESERVATION/FLOODPLAIN ORDINANCES 

This alternative proposes municipalities within the Honeoye Creek watershed consider 
watershed and floodplain management practices such as preservation and/or 
conservation of areas along with land use ordinances that could minimize future 
development of sensitive areas such as wetlands, forests, riparian areas, and other 
open spaces. It could also include areas in the floodplain that are currently free from 
development and providing floodplain storage. 

A watershed approach to planning and management is an important part of water 
protection and restoration efforts. New York State’s watersheds are the basis for 
management, monitoring, and assessment activities. The NYS Open Space 
Conservation Plan, NYSDEC Smart Growth initiative and the Climate Smart 
Communities (CSC) Program address land use within a watershed (NYSDEC 2014). 
Land use planning should be incorporated into a municipalities comprehensive plan or, 
if a comprehensive plan does not exist, passed as a series of ordinances that consider 
more restrictive floodplain development regulations besides the New York State 
minimum requirements. 

Natural floodplains provide flood risk reduction benefits by slowing runoff and storing 
flood water. They also provide other benefits of considerable economic, social, and 
environmental value that should be considered in local land-use decisions. Floodplains 
frequently contain wetlands and other important ecological areas which directly affect 
the quality of the local environment. Floodplain management is the operation of a 
community program of preventive and corrective measures to reduce the risk of current 
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and future flooding, resulting in a more resilient community. These measures take a 
variety of forms, are carried out by multiple stakeholders with a vested interest in 
responsible floodplain management, and generally include requirements for zoning, 
subdivision or building, building codes, and special-purpose floodplain ordinances. While 
FEMA has minimum floodplain management standards for communities participating in 
the National Flood Insurance Program, best practices demonstrate the adoption of 
higher standards which will lead to safer, stronger, and more resilient communities 
(FEMA 2006). 

For floodplain ordinances, the NYSDEC has a sample of regulatory requirements for 
floodplain management that a community can adopt within their local flood damage 
prevention ordinance. If a community is interested in updating their local law to include 
regulatory language promoting floodplain management, it is recommended that they 
reach out to the NYSDEC for more information. 

In addition, the Community Rating System (CRS) program through FEMA is a voluntary 
incentive program that recognizes and encourages community floodplain management 
activities that exceed the minimum NFIP requirements. Participating communities are 
able to get discounted rates on the flood insurance premiums for residents in the 
community. Adopting these enhanced requirements and preserving open space for 
floodplain storage earns points in the CRS program, which can lead to discounted flood 
insurance premiums. 

Further hydrology and hydraulic model scenarios could be performed to illustrate how 
future watershed and floodplain management techniques could benefit the communities 
within the Honeoye Creek watershed. 

ALTERNATIVE #4-9: COMMUNITY FLOOD AWARENESS AND 
PREPAREDNESS PROGRAMS/EDUCATION 

Disaster resilience encompasses both the principles of preparedness and reaction within 
the dynamic systems, and focuses responses on bridging the gap between pre-disaster 
activities and post-disaster intervention, and among structural/non-structural 
mitigation. Integral to these concepts is the role of the community itself, and how the 
community adapts to being prepared for disasters and, ultimately, how the community 
takes on the effort of disaster risk reduction. By consulting the community at risk, the 
local stakeholder concerns can be taken into consideration, and thus be addressed 
accordingly in the post-disaster recovery stage (Nifa et al. 2017). 

Community flood awareness programs should focus on a multi-scale, holistic strategy of 
preparedness and resilience, and in this way attempt to achieve a substantial reduction 
of disaster losses, in lives, and in the social, economic, and environmental assets of the 
community. This approach should incorporate four functions of flood education (Dufty 
2008): 

1. Preparedness conversion: learning related to commencing and maintaining 
preparations for flooding. 

2. Mitigation behaviors: learning and putting into practice the appropriate actions 
for before, during and after a flood. 
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