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Project Purpose

•Planning-level study of flooding risk within the 
project watershed

•Goals
• Develop a comprehensive understanding of the 
existing flood risk

• Develop data to assist the community and Lyon 
County with future development

• Develop regional and local flood mitigation 
alternative solutions

• Develop a benefit-cost analysis for a selected 
mitigation alternative
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Project Funding

•FEMA Cooperative Technical Partner (CTP Grant)
•Lyon County (In-Kind Support)
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Project Elements

❖Public Meetings

•Meeting #1 – February 22, 2023
• Introduced the project
•Heard your experiences, received your 
input

•Meeting #2 – Tonight
•Present the Project Findings
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Project Elements

❖Technical Project Elements
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• Data Collection
• Topographic Mapping (LiDAR)
• Watershed Assessment (landforms)
• Flood Risk Assessment

• Hydrologic Modeling
• Hydraulic (2D) Modeling

• Flood Risk Classification (people, buildings, roads)
• Sediment Engineering
• Regional Alternatives
• Benefit-Cost Analysis



Project Elements

❖Data Collection
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• Previous Studies
• Flood Insurance Studies
• FEMA Floodplain Mapping
• County Layers

• Land Use
• Building Footprints
• Assessor Parcels



Project Elements

❖Data Collection
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• Topographic Mapping
• USGS LiDAR (2017, 2020)



Project Elements

❖Data Collection
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• Landform Assessment
• Alluvial Fans
• Playas



Project Elements

❖Hydrologic Modeling
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• New NDOT Method for Storm 
Shape

• 5-year, 24-hour storm
• 25-year, 24-hour storm
• 100-year, 6-hour storm
• 100-year, 24-hour storm

• NDOT Method for Soil Infiltration
• Green and Ampt method

Comparison of 6-hour and 24-hour storm 
shapes



Project Elements

❖Hydraulic Modeling
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• Latest technology: 2-dimenstional (FLO-2D)
• Two model areas (upper and lower)
• Topography (LiDAR)
• Land Use
• Hydraulic structures (culverts)
• Floodplain cross-sections

• Verification
• Resident information
• USGS Regression

Model boundaries

Existing culverts



Project Elements
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Project Elements

❖Sediment Engineering
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• Collected Sediment Samples
• Quantify sediment being 
transported during floods



Project Elements

❖Verification of Results
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• USGS Regression Data
• Resident flooding experience



Project Elements

❖Flood Risk Classification
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• Pedestrians
• Vehicles
• Buildings



Project Elements

❖Flood Risk Classification
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• Pedestrians
• Vehicles
• Buildings



Project Elements

❖Flood Risk Classification
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• Pedestrians
• Vehicles
• Buildings

• Low: depth < 6 inches
• Moderate: 6 in > depth < 1 foot
• High: depth > 1 foot



Project Elements

❖Mitigation Alternatives
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• Stagecoach Unique 
Challenges

• Minimal drainage infrastructure
• Alluvial fans, distributary flow
• Closed basin watershed

• Develop both Regional and 
Local mitigation alternatives



Project Elements

❖Regional Alternatives
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• Six regional basins with 
collector and conveyance 
channels

• Mitigation challenges

Large Storm Volumes + Large Sediment Volumes = Large 
Basins
Large Basins + High Gradient Topography = Large 
Costs



Project Elements

❖Local Alternatives
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• Four areas where local 
alternatives would be 
beneficial

• Empey Channel – collects and 
drains flow from west of Empey 
Drive

• Help with roadway drainage and 
sediment



Project Elements

❖Concept Design Plans
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• Plans were developed for each 
alternative

• Integrated into the FLO-2D 
model for verification



Project Elements

❖Mitigation Alternative Costs
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Project Elements
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Benefits Summary - Buildings
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Benefits Summary
Depth Reduction 
25-year, 24-hour Storm
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Benefits Summary
Depth Reduction 
100-year, 24-hour Storm
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Benefits Summary
Flood Risk Quick Reference
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Benefits Summary
Benefit-Cost Analysis
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• FEMA procedures
• Building Damages
• Content Damages
• Displacement Costs

• Needed to apply for federal grant 
opportunities for mitigation construction 
projects

• Benefit-Cost Ratio > 1 = Good

FEMA Damage 
Curves



Benefits Summary
Benefit-Cost Analysis
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• Project Team selected Empey 
Channel

Structure and Displacement 
Loss Estimates and Project 

Benefits

Final Benefit Cost 
Ratio



Project Elements
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