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Conserving vulnerable waters: a 
portfolio-watershed approach 

 

Aram JK Calhoun and colleagues 
calhoun@maine.edu 



Keynote 

We must conserve vulnerable water 
resources through local, collaborative 
initiatives that support livelihoods of all 
biota. 



We are not against industry or economic prosperity; 
We want to work towards a society that cherishes 
people, the planet, and the economy-all at the same 
time. 
 --anonymous but upset EPA employee 



Outline 

• Wetland regulatory framework  

• Vulnerable wetlands  

• Watershed-scale functions based on latest 
research 

• Conservation challenges 

• Example of conserving a vulnerable wetland 







Ebb and flow 
Interstate commerce 
Permanent and flowing 

Navigable Waters 









Vulnerable Waters or “Geographically 
Isolated Wetlands” 

• Non-perennial streams: headwater streams 
• Wetlands outside of floodplains 
• Seasonal wetlands 
 





 







Concern: current Federal and State Regulations fail to 
conserve the majority of vulnerable wetlands 



Why are vulnerable wetlands 
important? 



Creed et al.  Nature 
Geoscience 





Meta-ecosystems 

• Hydrology 
• Ecology 
• Biogeochemistry 

Loreau et al. 2003 
Ecology Letters 



“Geographically Isolated 
wetlands” 

Set of ecosystems 
connected by spatial 
flows of energy, 
materials and organisms 
across ecosystem 
boundaries 







Hydrology… 



Vernal Pool Hydrology 
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Biogeochemical functions… 



Lydia Kifner 
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Ecology 

Conservation Biology Volume 20, No. 5, 1457–1465 

Photo: K. Hoffmann 



Ecology Carly Eakin 
Luke Groff 
Kris Hoffmann 
Tom Hastings 
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Watershed Functions? 





YES!!! 



Challenges and the road to solutions 



Managing at this scale is challenging…. 



Use diverse ecosystems… 

Breeding habitat 

Baldwin et al 2006 
JHerp 



(Cohen et al. 2016) 
 

• Channel connected 
• Intermittent connectivity 
• Infrequent connectivity 
 
 

 

Varying  degrees of connectivity 



And Functions…..  
 
• Channel connected 
• Intermittent connectivity 
• Infrequent connectivity 
 
 

 



Current regulations do not recognize  
meta-ecosystem functions 



2015 Clean Water Rule: Vulnerable 
wetlands 

• Focus on watershed scale  

• Special attention to vulnerable wetlands 



Portfolio Watershed 
Approach 



Frog’s eye and  Bird’s eye  
views 









Tried, but not true 

• Traditional top-down regulation 

• Incidental conservation 

• Voluntary protection 

 



Example of portfolio approach 



Innovative approaches 

• Local “ownership” of strategies 

• Local intelligence 

• Flexibility 

• Attention to socio-economic realities 



Turning Contention into 
Collaboration 
Stakeholder solutions 

Levesque, VR, AJK Calhoun, KP Bell, and  TR 
Johnson.  2017.  Society and Natural  
Resources  Vol. 30  



 6.5 years  (60+ meetings) 
Development community 
 Economists/Appraisers 
 Biologists 
 Citizens 
 2 towns, 7 state and federal agencies 
 2 Land trusts 
 



 



Orono 

Topsham 

Orono 
Brunswick 
Scarborough 
Wayne  
Readfield 

Topsham 
Yarmouth 
Windham 
Freeport 
Cumberland 
Bar Harbor 

Beyond mapping… 



Vernal Pool Special Area Management 
Plan 



Growth area Rural area 





250 feet 





o Town driven,  optional mitigation tool;  

o Better conserves vernal pools and local 
economies 

o Treats vernal pools as meta-ecosystems 

o Meets the mission of the CWA  

 

 

 

 

 

 



Link to SAMP 

http://www.nae.usace.army.mil/Missions/Regul
atory/Vernal-Pools/ 
 

http://www.nae.usace.army.mil/Missions/Regulatory/Vernal-Pools/
http://www.nae.usace.army.mil/Missions/Regulatory/Vernal-Pools/
http://www.nae.usace.army.mil/Missions/Regulatory/Vernal-Pools/
http://www.nae.usace.army.mil/Missions/Regulatory/Vernal-Pools/


Colleagues and Funding 
Faculty: Aria Amirbahman, Dana Bauer, Kathleen P. Bell, 
Krista Capps, Mac Hunter, Jessica Jansujwicz, Mike 
Kinnison, Cyndy Loftin, Bridie McGreavy, Eric Nelson, Steve 
Norton 
 
Graduate Students: Jessica Balukas ,Carly Eakin, Luke Groff, 
Kristine Hoffmann, Jared Homola, Lydia Kifner,, Mitchell 
Jones, Vanessa Levesque, Laura Podzikowski 
 
Photo credits:  Kristine Hoffmann, Luke Groff, Dawn 
Morgan, Lydia Kifner, Tom Hastings, Aram Calhoun 
 
Funding: National Science Foundation, Department of 
Wildlife, Fisheries and Conservation Biology, Center for 
Sustainability Solutions 





Of Pools and People  

www.vernalpools.me  and  Facebook 



 

Discussion? 



Maine VP SAMP Team 
• University of Maine  (Bell, Calhoun, Hunter, Kinnison, Levesque, 

Loftin, Morgan,Owen) 
• US Army Corps of Engineers (Ladd, Clement, McCarthy) 
• US Environmental Protection Agency (Kern) 
• US Fish and Wildlife Service (Mahaney) 
• Maine DEP (Mullen) 
• Maine DACF (Hertz, Puryear) 
• Maine DIFW (deMaynadier, Shearin, Walker) 
• Topsham Economic and Community Development (Shattuck) 
• Town of Orono, ME (Richert, Gordon, Shepherd, Thompson) 
• Town of Topsham, ME (Roedner, Melanson, Eyreman ) 
And representatives from the following groups: 
• Real estate and  development community (Howard, Spann, 

Wasileski) 
• Real estate appraisal (Siegel) 
• Land trusts both local and regional (OLT, BTLT) 
• Private consultant (Eyreman) 
  




