
1Aerial photo of 2018 flooding at Augusta and Highway 287, courtesy of Montana Department of Transportation.

ELK CREEK – AUGUSTA Flood Mitigation



2018 flooding
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Photograph courtesy of Carol Fletcher

Photograph courtesy of USGS
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Photograph by Mark Taylor via Great Falls Tribune
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2018 flooding
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Drone footage by Into the Little Belts 



2018 flooding Mt highway 287 
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Photographs courtesy of the Montana Department of Transportation.



Mt highway 21 flooding
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Photographs courtesy of the Montana Department of Transportation.



1964 Aerial flood photographs
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Photographs courtesy of the Great Falls Tribune

MT-21 aerial photograph of the 1964 flood.



1964 flood at Gibson Reservoir

9
Photograph by USGS



Augusta Flood Mitigation Project
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› Develop Flood Study
⁄ Quantify existing conditions, evaluate effectiveness of alternatives
⁄ Leverage existing data and work to-date

» Lewis and Clark Conservation District
» Montana Department of Transportation

› Public Engagement
⁄ Two Public Meetings to gather local insights and feedback

› Develop Flood Mitigation Engineering Recommendations Report
⁄ Used to leverage grant funding opportunities
⁄ Used to guide community 



Historic summary
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› Large Floods in:
⁄ 1948
⁄ 1953
⁄ 1964
⁄ 1975
⁄ 2011
⁄ 2018
⁄ 2019

› Past studies:
⁄ 1980 FEMA FIS
⁄ 2019-2020 (Confluence and 

Applied Geomorphology)
⁄ 2020 MDT/DOWL Hydrology 

at MT-21



Hydrologic assessment summary
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› Flooding most pronounced around Augusta due to the flat, wide floodplain

› Water is routed by irrigation ditches, borrow ditches, and stream channels

› Roads and large debris jams create backwater

› Changing channel morphology due to sediment transport during floods



Why is a flood study necessary?
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› Understand how the network of ditches and stream channels route water

› Extent of backwatering from road networks and crossings

› Assess potential mitigation solutions

› Flood study is necessary for floodplain permitting

› Federal Grant eligibility
⁄ Project included in PDM Plan
⁄ Develop benefit cost analysis (FEMA grants) 



hydraulics
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› Elk Creek, Elk Creek overflow, hogan Slough
⁄ Utilized measured flows at USGS gage  

» USGS 06084500 Elk Creek at Augusta MT

⁄ All flooding sources modeled in one 2D area
⁄ Bridges and Culverts based on RPA survey and field measured elevations
⁄ Study area:

» Upstream Extent: 0.5 mi NE of Smith and Elk Creek confluence
» Downstream Extent: 0.25 mi NE of abandoned railroad berm east of Augusta

⁄ Simulated the Existing Conditions (EX) – 1964, 1975, 2018 floods
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Simulation animation - ex
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› Floods of interest:
• 2018 flood event – 6,580 cfs (10-25 year)

• 1975 flood event – 8,500 cfs (25-50 year)

• 1964 flood event – 12,000 cfs (50-100 year)



Hydraulic results summary
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› Elk Creek Main Channel and Floodplain

› Elk creek overflow channel and Floodplain

› Hogan’s slough Channel and Floodplain

% of Total Flow - 2018 % of Total Flow - 1975 % of Total Flow - 1964

US Highway 287 MT Highway 21 US Highway 287 MT Highway 21 US Highway 287 MT Highway 21

Elk Creek Main 37% 86% 35% 81% 33% 75%

Elk Creek Overflow 44% 43% 42%

Hogan's Slough 19% 14% 22% 19% 25% 25%



Flood Mitigation topics
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› Collect additional Insight and feedback from community

› Evaluate feasibility and effectiveness of alternatives in Hydrologic
assessment:

⁄ Divert to East Canal and Infiltrate 
⁄ Prevent floodwater capture by 435 ditches at Clemons Rd
⁄ Highway 287

› Develop a Matrix of options ranging in ease, cost, and permitting



Potential mitigation alternatives
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› channel and floodplain debris removal, Culvert Maintenance

› Structure assessment and Upsizing

› Route floodwaters away from high-risk areas (such as town)
⁄ Expand existing infrastructure to route excess flood waters

› Realign highway 287



Channel, Floodplain, Culvert
Debris Removal
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› Generally Low cost

› Annual Monitoring, Maintenance

› Permitting May be required

› Coordinated Effort with CD and FWP for Any
Channel Activity



Limiting borrow ditch ability to funnel flood waters
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› Ex. : Highway 435 borrow ditches

› Lower cost option

› Shorter Timeframe

Figure from the Post-Flooding Hydrological Assessment by Confluence and Applied Geomorphology (2020). 



Structure assessment and upsizing
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› US Highway 287 structures

› Elk Creek Overflow structures

› MT 21 structures
⁄ MDT Project Ongoing



Route floodwaters away from high-risk areas
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› Utilize existing infrastructure:
⁄ Irrigation ditches such as Hogan’s Slough

› High cost, long-Term

› Impact to irrigation and ag operation



Route floodwaters away from high-risk areas
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› Utilize existing infrastructure:
⁄ Irrigation ditches such as Hogan’s Slough

› High cost, long-Term

› Impact to irrigation and ag operation



Route floodwaters away from high-risk areas
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› Utilize existing infrastructure:
⁄ Irrigation ditches such as Hogan’s Slough

› High cost, long-Term

› Impact to irrigation and ag operation



Realign US Highway 287

26

› US Highway 287 is a large bottleneck

› High cost, Long Term

› Evaluate effectiveness in model

› Collaborate with MDT

Figure from the Post-Flooding Hydrological Assessment by Confluence and Applied Geomorphology (2020). 

View south across US Highway 287 showing damming of flood waters, 
flow from right to left.



Permitting
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› 310 Permit – Lewis and Clark conservation District
⁄ Work on bed or bank of perennial stream

› 404 – US Army Corps of Engineers
⁄ Placing fill or dredging in Waters of US

› Floodplain Permit
⁄ Work within the FEMA 100-year floodplain
⁄ Issued by Lewis and Clark County



Online survey for Comments
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› https://www.surveymonkey.com/r/JMY3GFJ

› Comment on any flooding related topic
⁄ Emphasis on observations and mitigation ideas

› Open until 3/18

https://www.surveymonkey.com/r/JMY3GFJ


Next Steps
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› Collect Comments and Feedback from this meeting

› Simulate feasible alternatives to evaluate effectiveness (March ‘22)

› Hold Meeting 2 (April ‘22) to present results and recommendations

› Collect comments and feedback

› Final report – June ‘22
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QUESTIONS AND DISCUSSION

Photo by Mark Taylor

Photo by Lewis and Clark County

Augusta Flood Mitigation – February 2022 Meeting
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