
Hydrology First: 
Exploring New Approaches 

to Runoff and Flood Risk 
Management
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Degraded hydrology contributes to all of 
WI’s water management problems:

WDNR 2021



Benefits of watershed-scale 
hydrologic assessment & restoration
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Responses

Processes

(Harman et al. 2012 - A Function-Based Framework for Stream Assessment and Restoration Projects) 

Stream Functions Pyramid
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Lake Superior Basin Natural Flood Management Initiatives

2018

-Scoped FEMA proposal to study degraded 
hydrology and restoration opportunities in MRW. 
-Formed Natural Flood Management (NFM) 
technical team.
-Reinvigorated Lake Superior Collaborative with 
shared goals and increased capacity. 

Articulate Problem

2020

-Legislature invested in NFM demonstration 
projects (2019 WI Act 157)*.
-Hosted design charrette to collaboratively 
develop NFM design concepts and demo plan. 
-Secured more capacity for design and engineering 
of projects identified in NFM demo plan.

Demonstrate NFM Strategies

-WWA developed and released flood 
hazards case s tudy.
-Established Marengo River 
Watershed (MRW) as pilot area for 

col laborative assessment and action. 

Define Problem / 

Explore Opportunities

2019

-Launched FEMA-funded NFM 
assessment in MRW.
-Developed integrated protocols for 
assessing infrastructure and 
hydrologic conditions.
-Integrated local road crew, resource 
manager and water resources 
knowledge into NFM assessment.

Assess Vulnerabilities

20212017

- 31 partners document NFM Initiative 
ripple effects.
- NOAA invests in Hydrologic & Hydraulics 
modeling and engineering for MRW.
-Legislation creates hydrologic restoration 
general permit (2021 WI Act 77)*. 

Evaluate Projects / 

Accelerate Restoration



Town of 
Ashland



FEMA Advance Assistance 

2019 WI Act 157

9-Key Element, LWRM plans

Lake Superior Collaborative

Repetitive Loss (x2)

Repetitive Loss (x3)

Culverts

Great Lakes Road Stream 

Crossing Inventory Method



Gullying → Wetland Drainage

Photo: Mark Dryer
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Disconnected Floodplains
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Fluvial Erosion Hazards (FEH)

FEMA Advance Assistance: Where is loss of wetland storage 

and floodplain disconnection occurring because of FEHs?

Gullies Incision Headcuts



Adapting FEH & 
River Process Corridor 
assessment methods 

https://extension.umass.edu/riversmart/



Headwaters Sensitivity
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Channel Conditions
Risks: 

—Headcuts & incision

—Drainage network extension

—Loss of headwater wetlands

—Mass wasting



2019 WI Act 157 



2019 WI Act 157

Incised Meadow/Ravine

Gullying

Disconnected meadow (sediment)



NFM Toolbox
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Marengo Valley
NFM Strategy



Tactic #1 Ravine NFM
Goal: Reduce flow velocities & sediment loads

Mimic woody debris accumulation, 

Build riffles and pools,

Force flows onto historic floodplain surface, 
repair incised channel, restore wet meadow 

Observe hydrologic response to combo of practices: 
● Post-assisted log structures (PALS)
● Root wads, log jams, bioengineering
● Beaver dam analogs (BDAs)
● Rock riffle/vortex weirs 



Tactic #2. 
On-Farm 

NFM
Floodplain 

reconnection

Tactic 2. Flood 
ResilientCulvert
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Fancy Creek Watershed

Platteville

Richland Center



Fancy Creek Floodplain



Straightened, incised 
channel acts like a ditch 



Historic channel and 
disconnected wet meadow
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Benefits of Watershed-Scale NFM



Slow the Flow Team





Funded by: 



Methods





Barriers to watershed-scale/ 
hydrology-focused work:

•
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Building the policy/program supports for HA/HA
- Pilot Projects -
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Building the policy/program supports for HA/HA
- Improving Permit Efficiencies -
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Building the policy/program supports for HA/HR
- Enabling Cost Share & Tech Support -



• Establish new funding streams or align 
existing funding

• Support additional pilot project(s) in 
flood prone communities

• Collaborate on baseline data 
development initiatives

• Continue soliciting input to better 
understand and help address local 
support needs 

Building the policy/program supports for HA/HR
- Goals/Next Steps -



Questions/Discussion?

Tracy Hames


