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Memorandum  

To: Barnstable Town Council 

From: Scott Horsley, Chairperson, CWMP Ad Hoc Committee 

Re: Recommendations 

Date: July 9, 2026 

 
It has been a pleasure to work with my fellow Ad Hoc Committee members over the last 

year reviewing the status of the Comprehensive Wastewater Management Plan (CWMP) 

and its implementation (See Figure 1)1. I also want to recognize and compliment the 

professional town staff including the Department of Public Works who have assisted us 

throughout the process and have diligently attended and participated in every meeting. 

 

 

Summary of Recommendations 
 
1. Adopt a Health Regulation to implement septic system upgrades to nitrogen-reducing 

(NR) systems in coastal areas. 

 
2. Support the restoration of wetlands at the cranberry bogs at the headwaters of the 

Marstons Mills River. 

 
3. Assist with a pilot project to evaluate alternative phosphorus mitigation approaches and 

technologies at a freshwater pond. 
 
 

 

1 https://barnstablewaterresources.com/ad-hoc-committee/ 

Figure 1 – CWMP Ad Hoc 

Committee Members 

(Replaced by Barry Sheingold) 
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4. Re-formulate the CWMP Ad Hoc Committee into a standing advisory committee to 

continue to identify and help develop alternative approaches to achieving the CWMP goals 

and other water quality initiatives. 

 

Specific Findings and Recommendations 
 
I think it is fair to say that the implementation of the CWMP is a complex process. It 

involves science, engineering, regulatory analysis, planning, finances, public education, 

and politics. We have done our best to understand and integrate these various disciplines 

in our deliberations and discussions. 

 
Our more detailed findings and recommendations are as follows: 

 
1. In general, we believe that the CWMP is an excellent plan to address the town’s 

wastewater and water quality challenges. 

 
2. The CWMP clearly recognizes the value of adaptive management and encourages the 

integration of alternative technologies and approaches to “value engineer” the project 

towards the most effective outcomes that are possible. 

 
3. We believe that while the conventional sewer collection and treatment plan outlined in 

the CWMP can solve the town’s water quality problems there are several emerging 

alternative technologies and approaches that may provide opportunities to optimize the 

plan to be more cost-effective and possibly could achieve measureable benefits within a 

shorter timeframe. 

 
4. In 2015 the Cape Cod 208 Plan Update prepared by the Cape Cod Commission 

identified an extensive list of alternative technologies that could potentially supplement 

conventional sewer collection and treatment systems. The 208 Plan recommends a hybrid 

approach to wastewater planning combining conventional technologies (such as 

centralized collection and treatment) in the more densely-developed downtown areas 

along with alternative technologies in the more rural areas. Since that time, significant 

progress has been made on several of these alternative technologies through pilot 

projects. 

 
5. In particular, we believe that the following list of alternative technologies and 

approaches warrant further investment by the town. 
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• nitrogen-reducing septic systems 

• phosphorus-reducing septic systems 

• urine diversion and composting toilets 

• wetland restoration in cranberry bogs 

• dredging of Mill Pond 

• other alternative technologies as referenced in the Cape Cod Section 

208 Plan, such as stormwater management and aquaculture. (including 

stormwater management and aquaculture) 

 
6. We believe that if the town can successfully deploy these alternative technologies in a 

timely manner that it may be possible to significantly reduce the need for the Phase 3 

sewer area. This could represent significant cost savings as the proposed collection 

system in that area of town is complex and expensive due to the hilly terrain (requiring 

costly pump stations) and relatively low density of homes. A significant reduction of the 

Phase 3 collection system could reduce costs and could also help mitigate the significant 

challenges associated with treated wastewater disposal at the central treatment plant in 

Hyannis. 

 
7. Another significant advantage of these alternative technologies is the reduced 

timeframe when we might see results. In that groundwater moves slowly (approximately 1 

foot per day) it will take decades for to realize water quality benefits of some of the 

proposed sewering areas located at significant distances from the shoreline. In contrast, 

upgrading septics to nitrogen-reducing systems in near-shore areas, and restoring 

wetlands such as the Marstons Mills bogs and Mill Pond along the Marstons Mills River will 

improve water quality within a matter of weeks, months, or a few years. 

 
8. Nitrogen-reducing (NR) septic systems (formerly known as enhanced innovative and 

alternative or EIA). The best performing systems (NitROE and Nitrex) utilize woodchip 

bioreactors as an intermediary process between a standard septic tank and leaching field 

(see Figure 2). Significant progress has been made in the development and testing of NR 

septic systems. In particular, a pilot project conducted at Shubaels Pond in Marstons Mills 

by the Barnstable Clean Water Coalition with assistance from USGS, USEPA, and the 

Nature Conservancy has documented performance of the NR systems at an average 

effluent concentration of 7.6 mg/liter and 90% removal of nitrogen2. Some of these 

systems have treated effluent concentrations as low as 3 mg/liter (similar to the target 
 

 

2 Erban et al., “Reducing wastewater nitrogen loading by >90% with carbon-amended septic systems: A field 
demonstration in Barnstable (Cape Cod), Massachusetts)”, Journal of Environmental Management, 2024  
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effluent concentration at the Hyannis sewage treatment plant). At an average cost of 

approximately $55,000 this makes these systems cost competitive3. 

 

Figure 2 – Nitrogen-Reducing (Enhanced IA) Septic System 

 

9. We recommend that the Barnstable Board of Health adopt a health regulation requiring 

NR septic system upgrades within a 1000-foot buffer zone to waters within the town’s 

nitrogen sensitive areas, except for the Phase 1 and 2 sewer areas (see attached proposed 

regulation). This would provide immediate reductions in nitrogen loading to our bays. At an 

estimated groundwater flow rate of approximately 1 foot/day these nearshore septic 

system upgrades (within 1000 feet of the shoreline) can begin reducing nitrogen 

concentrations in our bay waters within 1 – 3 years4. 

 
10. Another benefit of these NR systems is the probable extended longevity of leaching 

fields. In addition to reducing nitrogen loading by as much as 90% these NR systems also 

 

3 Actual costs range from as little as $30,000 when a retrofit can be constructed that utilizes an existing septic 
tank and leaching field to $80,000 where site constraints require additional facilities such as a pump 
chamber. 
4 According to a GIS analysis conducted by the Barnstable DPW there are approximately XXX homes (septic 
systems) within these areas. 
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significantly reduce particulates, known as total suspended solids (TSS). This translates to 

a reduction in lifecycle costs. 

 
11.  The administration of Nitrogen-Reducing Systems to accelerate the removal of nitrogen may 

require a "Responsible Management Entity (RME)" to oversee the operation, maintenance, and 

monitoring of these systems. The RME may be a function of an existing Town Department or an outside 

entity.The Massachusetts Septic System Test Center (MASSTC) has begun the formulation 

of a “Septic Utility Program” (SUP) and can provide guidance and technical support to assist 

the town in the development of an RME. A probable advantage of an RME/SUP is improved 

water quality performance of these systems. MADEP has indicated that they will provide 

nitrogen reduction credits based upon actual water quality (effluent) measurements. It is 

therefore in the town’s interest to have an RME/SUP structure that can optimize the 

performance of these NR systems. 

 
12. Phosphorus-reducing (PR) septic systems (to restore and protect lake and pond water 

quality). Unlike our bays that are primarily impacted by nitrogen fresh-water lakes and 

ponds are impacted by phosphorus. There are a few ICA technologies that have achieved 

pilot and provisional approvals for phosphorus from MADEP. While these systems have not 

achieved the same level of documentation as the NR systems, their performance is 

encouraging and they may provide a cost- effective solution to restore water quality in the 

town’s freshwater lakes and ponds. 

 
13. Composting and urine diversion (UD) toilets. These two technologies provide 

excellent source control of nutrients (nitrogen and phosphorus). While they may not be 

universally adopted by homeowners, they could provide cost-effective options for some 

lake-shore homes. Urine diversion can be most easily adapted to buildings that currently 

have urinals in place such as businesses and town offices. We recommend that the town 

encourage and continue to evaluate the adoption of these technologies in appropriate 

locations. 

 
14. We recommend that the town support a pilot project (similar to Shubaels Pond) to 

install and test Phosphorous-Reducing Innovative/Alternative Septic Systems, composting, 

and/or UD systems within the recharge area to one of the town’s ponds. The pilot project 

should be in an area where groundwater flow directions are well established and the 

recharge area/shoreline of the pond is verified. Monitoring should include system 

performance and monitoring of groundwater and surface water. The pilot project should 

also carefully document costs. 
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Several pond projects were identified in the 2024 CWMP Annual Report for potential 

sewering including Long Pond (Marstons Mills), and Shubaels Pond. Significant progress has 

already been made at Shubaels Pond with the installation of NR septic systems. The town 

has completed a diagnostic study of Long Pond (Marstons Mills). These ponds are located at 

significant distances from the Phase 2 sewer trunk line. Therefore, they may be a good 

candidates for the pilot testing to explore cost-effective options to the sewering plan.   

 

 

15. The current wetland restoration project at the Marstons Mills cranberry bogs being 

conducted by the Barnstable Clean Water Coalition (BCWC) provides a significant 

opportunity to mitigate water quality issuesin the Three Bays estuary5. The bogs are located at 

the headwaters of the Marstons Mills River with a flow time of no more than a few hours to 

Warren’s Cove and the Three Bays estuary indicating that interventions here can be 

translated into real water quality benefits in the bay the same day. The first phase of this 

project has been to construct a series of “mesocosm” cells6 to evaluate alternative 

wetland designs. Preliminary test results at mesocosm facilities in the upper cranberry 

bogs are showing encouraging results with nitrate-nitrogen attenuation rates of 80 – 90% 

(see Figures 3 and 4). This project represents a unique opportunity for a “real-time” water 

quality improvement that can be realized within one or two growing seasons compared to 

other areas of the watershed where groundwater flow travel times will postpone observed 

water quality benefits in the bay waters by several decades7. We recommend that the 

town partner with BCWC and provide financial assistance to value-engineer the design to 

optimize nitrogen removal and construct the restoration project at the Marstons Mills bogs. 

 

16. The current wetland restoration project at the Marstons Mills cranberry bogs being 

conducted by the Barnstable Clean Water Coalition (BCWC) provides a significant 

opportunity to mitigate water quality issues in the Three Bays estuary5. The bogs are located 

at the headwaters of the Marstons Mills River with a flow time of no more than a few hours 

to Warren’s Cove and the Three Bays estuary indicating that interventions here can be 

translated into real water quality benefits in the bay the same day. The first phase of this 

project has been to construct a series of “mesocosm” cells6 to evaluate alternative 

wetland designs. Preliminary test results at mesocosm facilities in the upper cranberry 

bogs are showing encouraging results with nitrate-nitrogen attenuation rates of 80 – 90% 

(see Figures 3 and 4). This project represents a unique opportunity for a “real-time” water 

quality improvement that can be realized within one or two growing seasons compared to 

other areas of the watershed where groundwater flow travel times will postpone observed 

water quality benefits in the bay waters by several decades7. We recommend that the 

town partner with BCWC and provide financial assistance to value-engineer the design to 

optimize nitrogen removal and construct the restoration project at the Marstons Mills bogs. 
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Figure 3 – Marstons Mills Cranberry Bogs – Wetland Restoration Project (Source: Barnstable Clean Water 

Coalition) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5 For more information about this project: https://bcleanwater.org/wp-content/uploads/2025/09/BCWC- 
Newsletter-Summer-2025-FINAL.pdf 
6 Mesocosms are medium-scale technologies that can be constructed in a cost-effective manner and where 
inflows and outflows can be controlled to provide performance data. 



8  

7 Disclosure Scott is working as consultant to BCWC on this project. 
 
 
 
 
 

 

Figure 4 – Mesocosm cells at Marstons Mills Cranberry Bogs 
 
 

16. Mill Pond (fronting on Route 149) has been described as the “gateway” to the Three Bays 
estuary (see Figure 5). The Marstons Mills River collects nitrogen from its watershed and 
flows through this pond just upstream of Warrens Cove. A recent publication by the United 
States Geological Survey (USGS) indicates that 18 kg/day of nitrogen flows via the Marstons 
Mills River to Mill Pond8.Mill Pond has almost completely filled with sediment during its 350-year 
history and has lost most of its nitrogen removal capacity. The late Dr. Brian Howes (SMAST and 
Massachusetts Estuaries Project) provided consulting services to the town and recommended that 
significant improvements in nitrogen removal could be achieved by dredging the pond and returning 
it to its original depth. A feasibility study is currently underway by the Woods Hole Group under 
contract with the town. At an estimated cost of $1.7 – 5.3 million this project is estimated to 
attenuate 3700 – 5000 kg of nitrogen/year9. Assuming a lifecycle analysis of at least 30 years this 
would provide nitrogen attenuation at a very low cost ($15 – 35/kg)10. We recommend that the town 
support implementation of this dredging project. 

 

8 Linking stream-reach nitrogen loads and groundwater “reachsheds” to inform wastewater-nitrogen 
management actions, Cape Cod, Massachusetts, Timothy D. McCobba,*, Denis R. LeBlancb, Jeffrey R. 
Barbaroc, Marcel Belavala Journal of Hydrology: Regional Studies 62(2025) 102787. 
9 Woods Hole Group, Inc. Town of Barnstable Mill Pond Dredging and Restoration Project Alternatives Analysis 
(Draft Report), October 2025 
10 Although we have not been able to establish a specific unit cost for the Barnstable CWMP, centralized 
sewering and treatment typically costs $300/kg or more. 
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Figure 5 – Cranberry Bogs, Mill Pond, Marstons Mills River, and Three Bays Estuary 
 

 
 

17. We also recommend that the town continue to explore and implement other 

alternative technologies identified in the Cape Cod Section 208 Plan. These include 

stormwater management, aquaculture, and fertigation wells. 

 

• Several stormwater retrofit projects have already been undertaken by the town (see 

Figure 6). These projects have multiple benefits beyond nutrient attenuation including 

the reduction of pathogens, hydrocarbons, and metals that can impact bathing beaches 

and shellfishing areas. 
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Figure 6 – Stormwater Bioretention Project – Cotuit Town Dock 

 

• Aquaculture provides in-water filtering of organic nitrogen that is suspended in the 

water column. The Cape Cod Technology matrix provides a method to quantify 

nitrogen reduction benefits. The town should encourage expansion of 

shellfish/aquaculture project and track increases in shellfish harvest since the 

Massachusetts Estuary Project (MEP) studies were conducted in 2006. 

 
• Fertigation wells can be used to recapture nitrogen-enriched groundwater 

(preventing if from discharging to the bays or ponds) and applying it to golf courses, 

athletic fields, and other turfrass areas as a substitute for commercial applications 
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of synthetic fertilizers (see Figure 7). The Pinehills golf course in Plymouth 

implemented this technology and recapture significant nutrient (nitrogen and 

phosphorus) from groundwater (upgradient from a freshwater pond), applying this 

to the golf course. 

Figure 7 – Fertigation Well – Recapturing Nitrogen-Enriched Groundwater and Recycling It to Turfgrass 

 

• Permeable Reactive Barriers are geochemical compounds such as a carbon slurry that are 
injected or emplaced into the nutrient rich areas of groundwater that reduces nitrogen 
prior to its discharge into a surface water. PRB’s can be comprised of other compounds to 
reduce phosphorous and other contaminants. The technology has been successfully  
implemented in numerous areas including Barnstable and other Cape Cod Towns.  It 
requires advanced knowledge of groundwater flow and existing water quality. 

 

 
 

Figure 8 – Permeable Reactive Barrier 
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18. Finally, we recommend that the Town Council consider reformulating the CWMP AdHoc 

Committee into a continuing Water Ǫuality Advisory Committee. Many of the 

recommendations that we are making will require continuing research and oversight. 

Additionally, the CWMP includes a range of projects with established water resource 

management objectives for estuaries, ponds, and water supply.,A standing Water Resource 

Advisory Committee can serve an ongoing advisory role by facilitating community input 

throughout the development of these projects and promoting adaptive management of the 

CWMP, thereby supporting the most effective strategies for restoring and protecting the 

town’s water resources. 

 


	Summary of Recommendations
	Specific Findings and Recommendations

