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Cape Cod has a Water Problem!
	
  



Causes	
  

Nitrogen	
  limits	
  growth	
  of	
  algae	
  in	
  salt	
  water	
  
	
  
Coastal	
  populaBons	
  growing	
  fast	
  
	
  
Nitrogen	
  comes	
  from	
  mulBple	
  sources	
  
	
  
Nitrogen	
  not	
  removed	
  by	
  most	
  wastewater	
  treatment	
  
	
  
Problem	
  not	
  limited	
  	
  to	
  Cape	
  Cod	
  or	
  MassachuseEs	
  



Consequences	
  

Increased	
  growth	
  of	
  phytoplankton,	
  aEached	
  and	
  free-­‐
living	
  algae	
  
	
  
Loss	
  of	
  eelgrass	
  habitat	
  
	
  
Loss	
  of	
  eelgrass	
  nursery	
  funcBons	
  for	
  fish	
  and	
  shellfish	
  
	
  
More	
  frequent	
  hypoxia	
  and	
  fish/shellfish	
  kills	
  
	
  
Increased	
  odors,	
  lower	
  quality	
  of	
  life	
  and	
  economic	
  value	
  



LiEle	
  Pond,	
  Falmouth,	
  July	
  2012	
  

Photo	
  Janice	
  Welenc	
  



Large Body of Science!

Deegan	
  et	
  al.	
  2002	
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  Estuaries	
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Monitoring Documents Decline	
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Monitoring Documents Decline	
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Monitoring Documents Decline	
  

Buzzards	
  Bay	
  CoaliBon	
  2013	
  



Monitoring Documents Decline	
  

Provincetown	
  Center	
  for	
  Coastal	
  Studies	
  2013	
  



Modeling Provides Path Forward	
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Between a Rock and a Hard Place!

Cannot	
  achieve	
  goals	
  without	
  treaBng	
  wastewater	
  

Very	
  high	
  level	
  treatment	
  required	
  to	
  meet	
  N	
  removal	
  goals	
  

High	
  level	
  of	
  treatment	
  expensive	
  and	
  energy	
  intensive	
  

State	
  encourages	
  return	
  of	
  water	
  to	
  same	
  watershed	
  

Backyard	
  denitrificaBon	
  systems	
  not	
  reliable	
  	
  

Cheapest	
  alternaBves	
  less	
  palatable	
  and	
  hard	
  to	
  mandate	
  

	
  



Mumford	
  Cove,	
  ConnecBcut	
  Case	
  Study	
  

Univ.	
  of	
  CT,	
  CT	
  DEP	
  



A Way Forward	
  
Low	
  Hanging	
  Fruit	
  



A Way Forward	
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Enhance Ecosystem Service of N Removal!

Groffman	
  et	
  al.	
  2005	
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A Way Forward	
  
Projects	
  in	
  Phases	
  

Voters	
  approved	
  a	
  $3.4	
  million	
  ProposiBon	
  2½	
  debt	
  
exclusion	
  to	
  fund	
  a	
  water	
  filtraBon	
  plant	
  for	
  the	
  town's	
  main	
  
water	
  source	
  at	
  Long	
  Pond	
  and	
  an	
  addiBonal	
  $5.6	
  million	
  to	
  
begin	
  implementaBon	
  of	
  the	
  town's	
  comprehensive	
  
wastewater	
  treatment	
  plan.	
  That	
  quesBon	
  passed	
  5,094	
  to	
  
3,646,	
  with	
  58	
  percent	
  voBng	
  in	
  favor.	
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  2013	
  



A Way Forward	
  

Good	
  Science	
  is	
  EssenBal	
  (and	
  Valuable)	
  
	
  

MulBple	
  Approaches	
  
	
  

RestoraBon	
  as	
  Experiment	
  


