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drought, fire, flood 
 

     Donald Watson, FAIA 
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drought, fire, flood 
 

   
 
 How can Montana best achieve a prosperous, resilient future? 
 

         MOTIVATING QUESTION  
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I - MITIGATION PRINCIPLES & MEASURES 
• drought 
• fire 
• flood 
  
II - WHAT WORKS 
• integrated watershed planning 
• community design workshops 
• model projects   
 

                        OUTLINE 
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drought 
 

DROUGHT is an extended period of below normal precipitation which causes 
damage to crops and other ground cover, diminishes stream flow, depletes soil 
and moisture, and‚—because of these effects—causes social, environmental, 
and economic impacts to Montana. 
                                Montana Drought Response Plan (1995) 
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USDA NRCS Montana Water Supply Outlook June 1, 2012 
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Montana Governor’s Drought Advisory Committee Governor’s Report FY 2012 
Also see: USDA NRCS Montana Water Supply Outlook June 1, 2012 
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DNRC  Montana State Water Supply Initiative – 2015  
• http://www.dnrc.mt.gov/wrd/water_mgmt/state_water_plan/ 
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Montana NRCS  Creating Native Landscapes in the Northern Great  
Plains and Rocky Mountains  www.mt.nrcs.usda.gov/technical/ecs/plants/xeriscp/ 

DROUGHT MEASURES 

Native landscapes 
Grasses & wildflowers 
Trees & shrubs 
Water conservation 
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DROUGHT MEASURES 

11 Montana NRCS  Creating Native Landscapes in the Northern Great  
Plains and Rocky Mountains  www.mt.nrcs.usda.gov/technical/ecs/plants/xeriscp/ 



  Trees as water pumps 

DROUGHT MEASURES 

Watson & Adams Design for Flooding 
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Rainwater harvesting 
Composting 
Xeriscape  
Soil conservation 
Biodiversity / birds & insects 
 
 
 

DROUGHT MEASURES 
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Gates Prize Eawag Toilet 

Water efficient plumbing 
Grey water recovery 

Sloan AQUS Water Reclamation 

DROUGHT MEASURES 
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Education 
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fire 

“Drought conditions, the build-up of hazardous fuels, and more homes in 
fire-prone landscapes are changing how we experience wildfire in 
America.” 
    National Association of State Foresters 

  November 26, 2007 16 



LARGE FIRES 2000-October 2012  DNRC 2012  Annual Report dnrc.mt.gov/ 
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14 communities across Montana have taken actions… to earn Firewise 
recognition. 
 
Studies by scientists in Montana indicate that the trend toward longer and 
often drier fire seasons will continue for some time.  

DNRC June 2010 Montana’s State Assessment of Forest Resources Base Findings &  
GIS Methodology  •  dnrc.mt.gov/forestry/Assistance/Documents/SAMethodology2010 
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WILDLAND URBAN INTERFACE  DNRC 2012  Annual Report dnrc.mt.gov/ 
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U.S. Dept. of the Interior 
Bureau of Land Management  (BLM) 
 
 FIRE MANAGEMENT STRATEGY  (representative only) 
 
 • 

 
 
• 
 
• 
 
• 

 
 
Avoid dozer line construction within riparian area…qualified resource advisor, 
will review the flagged location for the fire line and identify concerns… 
 
Encourage use of natural firebreaks and existing roads to contain wildland fire.  
 
Protect and/or maintain municipal watersheds. 
  
To minimize spread of noxious and invasive plant species, equipment used for 
suppression should be cleaned before arriving on-site and prior to leaving the 
incident.  

         FIRE PRINCIPLES 

US Dept. of Interior  BLM  Miles City Office  Fire Management Plan 2004   
http://www.blm.gov/mt/st/en/prog/fireaviation/fire_management_plans.html 
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State of California  100’ Defensible Space  calfire.ca.gov/communications/firesafety 
Also see: NFPA (2013) Community Wildfire Safety through Regulation: Best Practices Guide 

FIRE MEASURES 

Defensible space 
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Colorado Springs Fire Department  What Can You Do to Reduce Wildfire Risk? 
www.springsgov.com/units/fire/wildfire/WM_Brochure.pdf 

Fire resistant landscaping 

FIRE MEASURES 
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Education 
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flood 
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 

Watson & Adams Design for Flooding 
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WATER BALANCE ACCOUNT 
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Watson & Adams Design for Flooding 



NATURAL  HYDROLOGY 
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ALLUVIAL FAN – UNCERTAIN FLOW FLOODING 
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Irrigation gate build after 2010 flood damaged 
by recent flood water on Boxelder Creek 

Great Falls Tribune.com  Ebb and Flow: Northcentral Montana officials  
considering emergency  declarations for flooding  PHOTO: Larry Beckner 

Crews use heavy equipment to shore up 
Lower Boxelder Road  June 4, 2013  
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Brandon Udelhoven shared these photos from near Winifred and says:  
"We have received almost 3.5 inches over night…all the creeks are flooding and washing away 
roads and crossings. My father says this is the most water he's seen in his 62 years of life.” 

KRTV.com June 3, 2013 Flooding continues in Montana 
http://www.krtv.com/news/flooding-continues-in-montana-viewer-photos 31 



   UNHEALTHY MEADOW  Trout Unlimited My Healthy Stream (2012) 
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   HYDRIC LANDSCAPE    Trout Unlimited My Healthy Stream (2012) 
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Stream corridor / riparian buffer 

     FLOOD MEASURES 
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Watson & Adams Design for Flooding 



Trout Unlimited My Healthy Stream (2012) 

Riparian zone protection  
Instream fish restoration 
Willow weaving 
Silt reduction 
Culvert replacement 
Irrigation canal screening 
 

     FLOOD MEASURES 
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Trout Unlimited My Healthy Stream  (2012) 

     FLOOD MEASURES 
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Solar pump installed by rancher to bring water to cattle and encourage 
grazing in uplands away from newly fenced and replanted riparian zone. 

www.fws.gov/endangered/news/pdf/2001 
Riparian zone protection  

     FLOOD MEASURES 
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Detention / Retention ponds 
 
 
 

     FLOOD MEASURES 

DETENTION 
Temporary holding area 
 
 
 
 
 
 
 
RETENTION 
Clean and absorb into soils /aquifer 

38 



Flood Barriers 
 
 
 

     FLOOD MEASURES 

L:  www.floodsense.UK 
R: FEMA 551 Selecting Appropriate Mitigation Measures for Floodprone Structures  
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Levees 
 
 
 

     FLOOD MEASURES 

American Society of Civil Engineers So You Live Behind A Levee!  
content.asce.org/ASCELeveeGuide.html 
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High Performance Turf Reinforcement Mats 
 
 
 

     FLOOD MEASURES 

FEMA http://www.fema.gov/mitigationbp/brief.do?mitssId 

http://www.conteches.com/Products/Erosion-Control 
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Temporary Flood Defenses 
 
 
 

     FLOOD MEASURES 

42 VPDelta www.dutchwatersector.com/news-events/news/6465-flood-proof-holland-
opens-test-facility-for-new-temporary-flood-defence-systems. 

Water gate (BDFS) roll-out  plastic construction 
 
 
 
 
 
BoxBarrier (BAM/Infra /GMB) Box 
 
 
 
 
 
Green Soil Bag degradable, fill with sand, clay 
grass seeds and roots 



Redundant systems 
 
 
 

     FLOOD MEASURES 

Left and bottom right: https://en.wikipedia.org/wiki/Ditch 
Upper right: www.mt.nrcs.usda.gov/technical/images/forestimages 

                               SHELTER BELT   Montana 
 
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 
 
 
DRAINAGE DITCH behind LEVEE  Holland 
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https://en.wikipedia.org/wiki/Ditch


Remove pollutants while maintaining saturation of wetland (hydric) soils. 
Univ. of New Hampshire Stormwater Center • www.unh.edu/unhsc 

Subsurface gravel wetland 

     FLOOD MEASURES 
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Structural soil cells, Washington, DC 
PHOTO: Casey Trees 

Green infrastructure 

     FLOOD MEASURES 
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Watson & Adams Design for Flooding 



Curb “bump outs” & porous paving 

     FLOOD MEASURES 
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Watson & Adams Design for Flooding 

Presenter
Presentation Notes
PP-01-FLW-1910.jpg



RESIDENTIAL BUILDING 

FEMA Publication 551 Selecting Appropriate Mitigation Measures for  
Floodprone Structures (2007) 
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COMMERCIAL BUILDING 
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Watson & Adams Design for Flooding 



FLOODPROOFING “wet” vs. “dry” 

® FloodVent 
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Watson & Adams Design for Flooding 



Aquarium of the Pacific Long Beach CA  Main Street Design Education 
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Watson & Adams Design for Flooding 
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drought, fire, flood 
 
 
I - MITIGATION PRINCIPLES & MEASURES 
• drought 
• fire 
• flood 
  
II - WHAT WORKS 
• integrated watershed planning 
• community design workshops 
• model projects   
 

                        OUTLINE 
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REGIONAL: INTEGRATED  WATERSHED PLANNING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conserve and improve natural environmental / ecosystem services. 
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MUNICIPAL: RESILIENT COMMUNITY WORKSHOPS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Engage private and public stakeholders in community / 
neighborhood plans and projects. 
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Waverly Iowa Smart Planning Workshop 
Flood mitigation planning for a small town (pop. 10,000). FEMA/EPA (2010) 

 

                    CASE STUDY 1 

Community engagement 
Flood recovery / mitigation 
Economic Development 
Smart Growth planning 
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    1 COMMUNITY ASSET ANALYSIS 
 

                    CASE STUDY 1 
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    2 FLOOD MITIGATION / GREENWAY TRAILS 
 

                    CASE STUDY 1 
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    3 GREEN/BLUE INFRASTRUCTURE 
 

                    CASE STUDY 1 
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Economic revitalization 
Vision Climate positive model 
Local food / agriculture 
Energy self-sufficiency 
Education & Research 
Community outreach 
 
 
 

The Oberlin Project   http://www.oberlinproject.org/   
Also: It Begins With a Seed  http://www.bnim.com/bookshelf/oberlin-project 

 Proposed Town Center Arts Enterprise Zone   

Lewis Center Oberlin College  

                    CASE STUDY 2 
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http://www.oberlinproject.org/


LOCAL: MODEL PROJECTS 
Incentivize catalyst projects to lead the way. 
 
 
 
 
 
 
 
 
 

TRAIL MAGIC Energy  Positive Home 
Oberlin, OH   Donald Watson, FAIA 

Passive & Active solar 
Climate positive 
Energy / Food producing 
Zero landfill waste 
Organic garden 
Fish pond / water reserve 
Research / training 
Affordable / replicable 
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LOCAL: MODEL PROJECTS 
Incentivize catalyst projects to lead the way. 
 
 
 
 
 
 
 
 
 

MEDICAL OFFICE BUILDING CHEYENNE I   
Medical Center Blvd. Houston Joe Webb, AIA  

Green roof 
Xeric landscape 
Annual water storage 
Flood control  
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CENTER FOR INTERACTIVE RESEARCH ON SUSTAINABILITY (CIRS)  
Vancouver Busby / Perkins + Will, Architects    http://cirs.ubc.ca/ 

LOCAL: MODEL PROJECTS 
Incentivize catalyst projects to lead the way. 
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http://cirs.ubc.ca/


                    WIN-WIN NEGOTIATION 

Developer’s initial proposal Amended plan after negotiation 
63 

Watson & Adams Design for Flooding 



    
 
drought, fire, flood 
 

          MOTIVATING QUESTION  
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 How can Montana best achieve a prosperous, resilient future? 
 



Donald Watson, FAIA 
EarthRise design 
www.DonaldWatson.com 
 

Thank you! 
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http://www.DOnaldWatson.com


A 
 
 
B 
 
 
C 
 
 
D 
  
 
 
 

OUR COMMUNITY HAS AN EXCELLENT PLAN. 
 Let me tell you about it. 
 
WE ARE WELL ON OUR WAY. 
 We are working on these steps. 
 
WE HAVE A START.  
 We need to work on these steps. 
 
WE ARE A BIT BEHIND. 
         We need a bit of assist on these steps. 
 
 
 
 
 

BREAK OUT DISCUSSION 

66 
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