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April 2011 Town Meeting unanimously passed Article 17, appropriating $2.7 million 
to proceed with sewer design and alternative demonstration projects

Voters approved this measure on a town-wide ballot, supporting it by a 2:1 margin

January 10, 2014, Secretary of Office of Energy and Environmental Affairs issued a 
Certificate of Adequacy for Falmouth’s Final Comprehensive Wastewater 
Management Plan (FCWMP).  The Secretary’s Certificate endorses sewering Lower 
Little Pond watershed and gives the Town 5 years to evaluate alternatives elsewhere

Falmouth’s
Estuaries Restoration Plan



It all started with Little Pond:
Let’s watch the video!

2 acres in Little Pond off Narragansett St. 
Alternate area off Brockton St.



• Install a quantity of oysters that will yield a 
DETECTABLE change in water quality

• Monitor and measure water quality over the 
three year demonstration period

• Measure nitrogen uptake to establish TMDL-
credit for oysters 

• Monitoring and measure for Resource 
Protection goals of Conservation Commission

• Measure public acceptance
• Evaluate implementation logistics 

Little Pond Project Goals:



• June 2015: 2 million oyster seed installed in upweller
• July  2015: 2 million oyster seed planted in Little Pond
• August 29, 2015: Oysters moved to second growing location due 

to prolonged anoxic event 
• November 2015:  Division of Marine Fisheries (DMF)-approved 

Relay to West Falmouth Harbor, Green Pond

2015 Project Implementation



2015 Green Pond Relay Location



2015 West Falmouth Relay Locations



Little Pond Monitoring Plan 
for MA DEP and Conservation Commission 

• Water Quality “Grab-sampling” at 10 locations

• Turbidity

• In-situ sensors for data with high temporal resolution

• Flora and fauna

• Buffer to wetlands



2013 - 2015 Turbidity Data Analysis:
Oysters increase clarity of the water

• In 2013, 2014, light penetration increased at the site closest to the oyster 
rack, LP OYS2, and then increased at the site directly below LP OYS2

• Linear trend of decreasing light extinction coefficients from the head to the 
mouth of Little Pond when excluding the site closest to the oyster rack 
(r2=0.99)

• Data more pronounced in 2013, associated with lower chlorophyll pigment 
concentration

2015 showed marked 
DECREASE in water 

clarity – oysters removed 
in August



• Absolute TN levels in in Little Pond did not change significantly from 2006 MEP 
findings

• Hypoxic conditions (low DO) in 2012 – 2015 consistent with conditions from 2006 
MEP findings 

• Deployment of oysters in Little Pond produced modest LOCALIZED water quality 
improvements 

– The primary mechanism of this water quality improvement appears to be the uptake of phytoplankton

• Several independent measurements support this conclusion:
– Turbidity, Pigments and TN increased when oysters were removed for September and 

October
– In 2013, 2014, grab samples for chlorophyll α shows reduced phytoplankton at LP-1.3 on the 

ebbing tide

– In 2013, 2014, grab samples for pheophytin a show an increase within the deployment area

– In 2013, 2014, nutrient data show a decrease in total nitrogen (TN) at LP-1.3, within the 
Demo Site, compared to upgradient sites, on the ebbing tide

– In 2013, 2014, nutrient data shows lower POC and PON at LP-1.3 than in stations above the 
Demo Site

Conclusions:



• Deployment of oysters in Little Pond did not have negative impacts to 
biota, water quality, buffer to resource areas

• Removal of oysters is correlated with decreased water clarity and 
increased pigments

Conclusions, ctd:



Next Steps: Continue to evaluate shellfish 
potential in Falmouth’s 13 other estuaries



Bournes Pond Shellfish Planning

= Approximately 2 acres 

• Bournes Pond is 153 acres 
• 15 acres available for shellfish gear 

per Army Corps of Engineers rule
• Growing 500,000 oysters this 

summer
• Evaluating maximum numbers of 

oysters and quahogs



Other initiatives:

• Continued use of Little Pond as a nursery for 
growing oysters for one season

• Relay of oysters to other estuaries for harvest
• Budget neutral approach to municipal propagation:

• Sale of larger (2”) seed that would be too large 
for harvest at end of second growing season

• Oyster bed in West Falmouth Harbor
• Additional upweller (9 total)
• Quahog propagation
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Questions
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Massachusetts Alternative Septic System Test Center
A division of Barnstable County Department of Health 
and Environment

George Heufelder, Director
Barnstable County Department of Health and Environment
gheufelder@barnstablecounty.org

mailto:gheufelder@barnstablecounty.org
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The project is a collaborative effort that draws upon the combined expertise and 
ideas of many individuals including: Damann L. Anderson, P.E., a researcher of 
passive nitrogen removal systems for the State of Florida Onsite Sewage Nitrogen 
Reduction Study (FOSNRS); George Loomis, an onsite septic system specialist and 
published author from the University of Rhode Island; Dr. Will Robertson of the 
University of Waterloo; Jose Amador, a soil scientist at the University of Rhode 
Island; John Eliasson with the Wastewater Management Section of Washington 
State Department of Health’s Division of Environmental Public Health; Dave Potts 
of Geomatrix LLC; and Rob Jamieson, Ph.D., P.Eng, Associated Professor and 
Canada Research Chair in Cold Regions Ecological Engineering with Dalhousie 
University’s Environmental Engineering Program. More recently, Barnstable 
County Department of Health and Environment is collaborating with Suffolk 
County Health Department and New York and Stony Brook University, Center for 
Clean Water Technology. 

This project was funded in part by a grant from the Massachusetts Department of Environmental Protection and the U.S. Environmental 
Protection Agency under the 319(b) Competitive Grant Program.  Mention of any product or procedure does not constitute an 
endorsement and the opinions expressed herein do not necessarily reflect those of the  supporting agencies. Partial  funding was also 
supplied though MADEP as part of the Section 208 Project. 



SENIOR STORMWATER POLICY ANALYST, US ENVIRONMENTAL PROTECTION AGENCY 

Panel| Implementing Local Solutions: Projects Across the Cape

Ray Cody



Green Infrastructure Implementation Case Study: Design and Construction 
of Stormwater Best Management Practice Retrofits for the Control of 
Nitrogen on Cape Cod

R. Cody
Surface Water Branch
U.S. EPA – Region 1
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Site 1: Town of Barnstable
Hyannis Inner Harbor, Barnstable, MA

- parcel:  0.35 acres 
- drainage area:  6.9 acres
- IC: 3.5 acres (~ 51% IC)
- MS4 trunk line runs through the site
- drains to Hyannis Inner Harbor 

impaired for TN and fecal coliform
- Total attenuated watershed N load: 41.5%
- subwatershed N load reduction

target (NRT):  19.6-52.8% 
- percent NRT due to stormwater / IC: 21%
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Site 2: Town of Chatham
Undeveloped Town parcel near Oyster Pond, Chatham, MA

- parcel:  3.19 acres
- drainage area: 16.9 acres
- IC: 5.7 acres (34% IC)
- MS4 trunk line runs by the site
- drains to Oyster Pond, 

impaired for TN and fecal coliform
- watershed/subwatershed N load reduction 

target (NRT):  74-88.2% 
- percent NRT due to stormwater:  15%
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Site Constraints

Hyannis Inner Harbor, Barnstable, MA
- parcel:  0.35-ac, 0.19-ac available (54%) 
- park site, high traffic area
- very shallow groundwater

Oyster Pond, Chatham, MA
- parcel:  3.19-ac, 0.33-ac available (10%)
- wetland complex
- shallow groundwater 
- deep drain line
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Barnstable N BMP Retrofit Construction
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Existing Conditions

MS4 Trunk Line



Barnstable N BMP Retrofit Construction
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Initial Excavation Logistics: Materials Mngt



Barnstable N BMP Retrofit Construction
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Bottom Liner Install

Site Access Logistics; GW



Barnstable N BMP Retrofit Construction
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Installing Top Liner and Biosoil over ISRISR Stone Delivery



Barnstable Retrofit Completed; During Storm 
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Chatham N BMP Retrofit Construction
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Site Clearing

Existing Conditions



Chatham N BMP Retrofit Construction
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Rough Excavation

Site Clearing [cont.]



Chatham N BMP Retrofit Construction
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Diversion Structure

Bottom Liner – ISR Stone



Chatham N BMP Retrofit Construction
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Biosoil Grading; Outlet Structure Array

Delivering ISR Stone



Chatham N BMP Retrofit Construction
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Access Road Gate

BMP Inlet and Structure Array



Chatham N BMP Retrofit
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Completed BMP Retrofit



Performance Assessment
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To Be Determined . . .

Approach: allow BMP anerobe populations to establish over ~1-year, then install 
monitoring equipment:

-sample inlet to BMP, outlet from BMP, existing drainage system bypass.  
-sample each for flow and nutrients with auto-samplers and volunteers

Monitoring Plan and Quality Assurance Project Plan (QAPP) currently under 
development

Schedule:
- start fall 2016
- ~ 20 storm events per year
- 3+ years of performance monitoring

Complication: Barnstable – observed base flow; 17.5 gal/min; spring only?



Performance Assessment
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Anticipated Performance:



Performance Assessment
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Anticipated Performance:



Questions?



June 23-24 | Resort and Conference Center at Hyannis
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