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Up the Creek Without a Paddle but with a 
Very Elaborate HEC-RAS Model: 
 

A Letter of Map Revision for a 
Small Community 

2017 AMFM  |  March 7th  |  Missoula, Montana 

Jonathan Weaver, P.E., CFM 
Project Manger 
Great West Engineering 

Brian P. Bender, AICP CEP, CFM 
City Administrator / Floodplain Administrator 
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Overview 
o Setting 
o Historical Context 
o Flood Mitigation 
o 2011 Flood 
o Post Flood Actions 
o LOMR Coordination 
o Elected Officials 
o Engineering (Technical Stuff) 
o Public Engagement  
o Local Floodplain Administrator 
o Lessons Learned 
o Questions 
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Setting 

o Cottonwood Creek’s 

watershed consists of 42 

square miles. 

 

o Flows through the City of 

Deer Lodge before draining 

into the Clark Fork River 
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Setting 

o Cottonwood Creek’s 100 Year 

Floodplain Occupies 5% of the City.  

 

o An urbanized channel with armored 

banks, physical encroachments, and 

a history of public indifference. 
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Historical Context 
o The community experienced 

several flooding events 

with the most destructive 

being 1964 & 1981. 

 

o Local officials after each 

event devised another 

project to lessen the 

damage from future floods.  
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Aerial Photo-1981 Flood (Source: MDT) 

1820 cfs 
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2011 Flood 

o Cottonwood Creek flooded in 

June 2011 after a significant 

rain on snow event. 

o Flood waters rushed through the 

center of Deer Lodge causing 

mayhem. 
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2011 Flood 
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Post Flood Action 

o The event occurred in the midst 

of a multi-phased flood control 

project. 

 

o Post flood worked included 

rebuilding floodwalls and 

replacing Center Street & Main 

Street Bridges 
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Elected Officials 

County Commissioners 
 
o Is this really necessary? 

 
o After the initial skepticism – they are fully 

committed to the project  
 

o Recognized the LOMR validates all the 
improvements 
 

o Confidence in Great West Engineering 

http://www.powerpointstyles.com/


Powerpoint Templates Page 11 

Historical Context 
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Second Street Bridge 
  

 
 

 

Before 
After 

1 ton posting! 
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Before 

After 
Main Street Bridge 
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Center Street Bridge 
 
 
 

 

Before 
After 

Bridge closed, hole in deck, 
scoured foundation 
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Historical Context 
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Coordination 
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Hydrology 

USGS Gage 12324250 
Cottonwood Creek at 

Deer Lodge MT 
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Hydrology 

Return 
Interval 

Effective 
FIS (cfs) 

10-year 517 
50-year 833 
100-year 1,140 
500-year 2,000 
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Hydrology 

http://www.powerpointstyles.com/


Powerpoint Templates Page 22 

Hydrology 

Q100 estimates (documented in FIS) ranged from 
581 cfs to 2,360 cfs 

Return 
Interval 

Effective 
FIS (cfs) 

At-site 
regression 
(cfs) 

Regional 
regression 
(cfs) 

At-site 
regression 
weighted 
with 
regional 
regression 
(cfs) 

10-year 
50-year 
100-year 
500-year 
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Hydrology 

Return 
Interval 

Effective 
FIS (cfs) 

At-site 
regression 
(cfs) 

Regional 
regression 
(cfs) 

At-site 
regression 
weighted 
with 
regional 
regression 
(cfs) 

10-year 517 
50-year 833 
100-year 1,140 
500-year 2,000 
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Hydrology 

Return 
Interval 

Effective 
FIS (cfs) 

At-site 
regression 
(cfs) 

Regional 
regression 
(cfs) 

At-site 
regression 
weighted 
with 
regional 
regression 
(cfs) 

10-year 517 624 
50-year 833 1,170 
100-year 1,140 1,490 
500-year 2,000 2,480 
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Hydrology 

Return 
Interval 

Effective 
FIS (cfs) 

At-site 
regression 
(cfs) 

Regional 
regression 
(cfs) 

At-site 
regression 
weighted 
with 
regional 
regression 
(cfs) 

10-year 517 624 305 
50-year 833 1,170 494 
100-year 1,140 1,490 581 
500-year 2,000 2,480 820 
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Hydrology 

Return 
Interval 

Effective 
FIS (cfs) 

At-site 
regression 
(cfs) 

Regional 
regression 
(cfs) 

At-site 
regression 
weighted 
with 
regional 
regression 
(cfs) 

10-year 517 624 305 543 
50-year 833 1,170 494 853 
100-year 1,140 1,490 581 978 
500-year 2,000 2,480 820 1,310 

http://www.powerpointstyles.com/


Powerpoint Templates Page 27 

Hydrology 
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Effective Flood Maps and Model 
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Effective Flood Maps and Model 
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Effective Flood Maps and Model 

http://www.powerpointstyles.com/


Powerpoint Templates Page 31 

Effective Flood Maps and Model 
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Effective Flood Maps and Model 
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Hydraulics 
Cross section layout & general approach 

• 60 cross sections 
• 6000 linear feet 
• 14 bridges or culverts 
• Buildings modeled as obstructions 

(or ineffective flow) 
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Hydraulics 
Cross section layout & general approach 

http://www.powerpointstyles.com/


Powerpoint Templates Page 35 

Hydraulics 
Cross section layout & general approach 
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Hydraulics 
Interstate 90 Crossing 
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Hydraulics 
Cross section layout & general approach 
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Hydraulics 
Clark St. Overflow 
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Hydraulics 
Cross section layout & general approach 
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Hydraulics 
Overflow to north 
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Hydraulics 
Encroachment Analysis (Floodway) 
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Special Flood Hazard Area (SFHA) 

Flood 
Fringe 

Flood 
Fringe FLOODWAY 

0.5 ft. SURCHARGE 
BFE BFE 

• Flood Fringe - Encroachment Area or Area of the Floodplain that 
could be used for development by raising the ground 
– Encroachment cannot cause more than 0.5 ft. rise 

• FLOODWAY – Regulatory Area Only - Limited Development and no 
Encroachment allowed – Not a Physical Feature. 
 

How is a Floodway 
Determined? 
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Effective/Proposed Comparison 
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Effective/Proposed Comparison 
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Effective/Proposed Comparison 
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Final Maps & FIS 

http://www.powerpointstyles.com/


Powerpoint Templates Page 47 

Final Maps & FIS 
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Final Maps & FIS 
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Public Engagement 
Applied multiple ways to involve the public 
 
o Letters directly to property owners 

 
o Announcements at public meetings:  

 
 Including combined sessions between 

County Commissioners & City Council 
 

o Notices in the Silver State Post 
 

o Map displays 
 

o Website postings 

http://www.powerpointstyles.com/


Powerpoint Templates Page 50 

Floodplain Administrator 

Education! 
 

o Advised elected officials of: 
 
 Technical requirements  

 
 Timelines and schedules 

 
 Importance (legality) 

 
 Nuances of the process 

 
 Explanations to the public 
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Brian’s Lessons Learned 

o Have fun! 
 

o Be an advocate for community. 
 

o Gain & keep the trust of elected officials. 
 

o Do not use jargon when talking with property 
owners. 
 

o Be patient. 
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Jonathan’s Lessons Learned 

o Early coordination with DNRC and FEMA is important. 
 
o Use software that can do integrated modeling and mapping. 
 
o Topographic work maps don’t communicate to the public very well. 

o Use pre- and post- comparison maps. 
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Questions? 

2017 AMFM  |  March 7th  |  Missoula, Montana 

Jonathan Weaver, P.E., CFM 
jweaver@greatwesteng.com 
406.495.6171 
 

Brian P. Bender, AICP CEP, CFM 
bbender.deerlodge@gmail.com 
406.846.2238 ext. 307 
 

Contact Information: 
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