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Under S404/CWA, there’s a mitigation sequence: permitted wetland alterations must first be avoided, then minimized, then compensated for
ELI reports: 2.9B is spent annually, nationwide, on last part of this sequence: compensatory mitigation
Research: mitigation often falls short of acreage goals (for replacing permitted wetland losses) and rarely achieves functional (ES) goals
2001 pub—NRC/Zedler--“Compensating for wetland losses under the CWA”
Stresses importance of functional replacement and location within watershed – over on-site/in-kind approach – as a way to attain greater success
2008 EPA and ACOE pass “mitigation rule” requiring a ‘watershed approach’
The Rule gives us a list of ingredients: what to include in a WA – the parameters
BUT-- no recipe for how to put all of those ingredients together– how to create & implement a watershed approach
ELI/TNC partnership—to develop/test/implement an approach and methods – in 3 pilot ws’s across US
Goals for these pilots:
Increase success & sustainability of comp mitig
Provide a framework for guiding projects toward watershed needs/goals/conservation priorities (ws context)
And foremost goal: to tether both reg and non-reg conservation to the same objective: watershed health and functionality
So they can work together toward the same outcomes



• Restoration 

• Re-establishment 

• Rehabilitation 

• Creation 

• Enhancement 

• Protection 

Site ID: Types of Opportunities 
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Under S404: several types of compensatory mitigation that may be considered
This plan IDs and prioritizes restoration opps and protection opps
And for restoration: a focus on “re-establishment” of wetlands that have been converted and lost due to ditching/draining/filling



Site ID: Results 

Presenter
Presentation Notes
We found:
Wetlands formerly occupied over ¼ of the ws – all of the colored areas (84K ac)
<2/3 of wetlands remain (AQUA)
Of the >1/3 that have been lost, about 1/3 are “potentially restorable” (RED)
PINK areas are former wetlands that aren’t restorable due to current land use/landcover 
e.g., areas that have already been developed aren’t good restoration opps

Obviously, that’s a lot of opportunities, so we needed to prioritize among them
1st: by assessing watershed needs (and context): a WS profile
Then: by ranking individual sites that can best meet those needs




Watershed Profile: Ecosystem Service Losses 
(Based on NWI+) 

 Flood Abatement 

Surface Water Supply 

Water Quality Protection 

Carbon Storage 
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Once we figured out where acres had been lost, we needed to translate that into functional terms
Q: what services have we lost (and where, and how much) along with our wetland acres?
That Q formed the basis of our Watershed Profile

How: (similar to St. Croix project w/ St. Mary’s – but more GIS-automated – NWI+)
 By assessing how wetlands provided ES’s historically (based on historic wetland distribution)
 And then by assessing how current wetlands provide ES’s
 And then comparing the two
 Comparison is an index of change
 Different color ramp for each of the 3 major drainages
 Darker colors = greater loss of ecosystem services





Site Selection 
Flood Abatement 

Surface Water Supply 

Water Quality 

Carbon Storage 

Ecosystem Services 
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In summary, we’ve generated lots of maps to help prioritize wetland conservation at a watershed scale
And we’re also recommending a route through these data, so that conservation practitioners can arrive at the top tier of sites that meet their particular conservation goals…
Designed to be flexible, according to the needs/mission/goals of the conservation pracititioner…

Determine objectives (e.g., address flooding problems in Oconto, improve water quality in the Bay of GB, …)
Then: Use the watershed profiles to determine in which subwatershed to concentrate efforts (where greatest opps exist)
Then: select a specific site, within that subwatershed, to restore or preserve
Based on potential to perform multiple services
Or—can go back to any of the underlying maps, and select sites based on targeted ES’s

All of this information – also available via an online mapping tool: 





But What About Wildlife? 
Site Prioritization: Wildlife Habitat 

Forested Swamps 
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For Wildlife Habitat, we dove in a bit deeper and used an approach originally developed in MKE River Basin by Joanne Kline, Tom Bernthal, & Gary Casper (the Wildlife Tool)
1st step: Went to the WAP to determine which habitats are conservation priorities for this particular WS
Forested swamp is one of these local habitat priorities
Then, 
ID which spp rely on those habitats – specifically in this watershed
Selected Northern flying squirrel to represent cedar swamps
And CAWA to represent deciduous swamps in heavily forested areas
Then, we took everything we know about these species (the complete suite of upland and wetland habitat types they need to survive, their preferences for how those habitats are arranged on the landscape)…







Forested Swamps Integrated Landscapes Open Wetlands & Waters 

Beaches Shrub Swamps Riparian Areas Migratory Shorebirds 

Site Prioritization: Wildlife Habitat 
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 and we did that for all of the important wildlife and habitats in the watershed



Site Prioritization: Wildlife Habitat 
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Finally, we layered all of the wildlife maps together, so that we know – on a site by site basis – the relative importance of sites to Duck-Pensaukee wildlife
Darker shades indicate higher priority
RED: PRW’s (restoration priorities)
GREEN: Existing wetlands (preservation & mgmt priorities)
PURPLE: Adjacent uplands that are critical to wildlife (preservation & mgmt priorities)



Site Prioritization: Ecosystem Services 
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The watershed profile can help to guide conservation investments toward the most suitable subwatersheds
But it’s a landscape-level planning tool, and can’t be used to rank individual sites
To rank individ sites – we developed additional methods
Looked at 7 ES’s (I’ll list them in a minute)
This is a count of how many ES’s might be provided at hi levels at individ sites
Red color-ramp is for PRW’s (dark red = the most ES’s that stand to be gained if restored)
Green color ramp is for current wetlands (dark green = the most ES’s that stand to be maintained if site is preserved)
This is a composite map – the end result of individual assessments for each of 7 ES’s





http://maps.tnc.org/DuckPenTool 

http://maps.tnc.org/DuckPenTool/
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