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A. EXECUTIVE SUMMARY 

Introduction 

 

In 2009, the Town of Brewster, through its Comprehensive Water Planning Committee (CWPC), 
embarked on a project to develop an Integrated Water Resource Management Plan (IWRMP).  In 
2011, the Town completed Phase I of the project that documents existing water quality 
conditions for the Town’s public supply wells, fresh water ponds and coastal waters. 
 

The Horsley Witten Group (HW) was hired to perform the Phase II work in December 2011.  
The goals of Phase II were to: 
 

 Analyze the extent of nitrogen reduction needed to protect and restore Pleasant Bay, with 
a focus on septic system management as the largest source of nitrogen to the Bay; 

 Evaluate current and future water quality conditions for the Town’s public supply wells 
and also determine if there is sufficient water available for potable uses based on future 
growth in town; 

 Conduct a preliminary retrofit analysis to identify stormwater improvements that will 
provide water quality treatment and reduce impacts on receiving waters, and identify 
improvements to the Town’s regulations to better manage stormwater across the Town; 
and 

 Further evaluate fresh water pond impacts in town, and make recommendations for how 
the Town and pond shore residents can minimize phosphorus inputs to the ponds that 
have a direct impact on water quality. 

 
The results of these analyses are described below. 
 

Wastewater 

 

The wastewater analysis in Phase II concentrated in two specific areas:  
 

1. An evaluation of the nitrogen reductions needed to meet the water quality goals for 
Pleasant Bay as described in the state’s Total Maximum Daily Load (TMDL) report for 
the estuary; and 

2. An analysis of the properties in town where the use of an onsite system may be limited by 
poor soils or shallow depths to groundwater. 

 
The nitrogen load reductions listed in the Pleasant Bay TMDL were analyzed and strategies for 
meeting the required reductions were developed.  For Pleasant Bay, most of the manageable 
nitrogen loads are from septic systems (75%), fertilizers (16%) and stormwater (9%).  The 
TMDL for Pleasant Bay set the nitrogen load reductions for 19 sub-embayments.  HW simplified 
the results by grouping sub-embayments by common drainage areas and load reductions to create 
four planning areas.  The loads and loading reductions for Brewster’s four planning areas ranged 
from 27.8 to 35.6% for current conditions and 42.2 to 58.3% for buildout conditions.  The 
nitrogen loading reductions needed in Brewster for the four planning units range from 141 to 
3,240 pounds of nitrogen per year (lb N/yr) for current conditions and 395 to 5,359 lb N/yr for 



Integrated Water Resources Management Plan  Horsley Witten Group, Inc. 
Town of Brewster, MA Page ES-2 January 2013 

buildout conditions.  The largest load reductions are needed in the Pleasant Bay planning area as 
it has the largest area geographically.  This is where the Captains Golf Course and Cape Cod 
National Golf Course are located such that fertilizer management is important in this planning 
area. 
   
Two key findings came from this analysis.  First, the level of nitrogen reduction required within 
Brewster can most likely be managed without the need for a full-scale centralized treatment 
facility.  Second, the management of the Captains Golf Course over the last 6-8 years has 
significantly reduced the amount of fertilizers applied to the course, and this action will 
minimize the extent of nitrogen treatment needed for wastewater systems within the watershed.  
Looking forward, the following strategies will be considered in Phase III to develop a nitrogen 
management plan for the Pleasant Bay watershed.  The list of potential options includes: 
 

 The use of onsite, alternative nitrogen treatment systems; 
 One or more cluster or neighborhood treatment systems; 
 Additional fertilizer reductions at the Captains Golf Course; 
 The use of irrigation/interceptor wells to capture nitrogen and return it to a beneficial use 

such as golf course or agricultural irrigation where the nitrogen uptake by vegetation can 
occur; 

 The use of permeable reactive barriers to treat nitrogen in groundwater before it reaches 
Pleasant Bay.  These could be constructed as shallow trenches with a media that 
promotes the treatment of nitrogen, or could be built as injection wells where a solution is 
injected into groundwater to promote nitrogen treatment; and 

 The use of alternative toilets, such as composting or urine diverting toilets to prevent 
nitrogen from entering groundwater through a septic system. 

 

As these options are evaluated in Phase III, the opportunities for collaboration with neighboring 
towns will also be considered and further discussions on regional opportunities are anticipated. 
 
Along with the nitrogen analysis for Pleasant Bay, HW evaluated areas in town where septic 
systems may be constrained by poor soils or shallow depths to groundwater.  Current soil 
constraints affect some 448 parcels with high groundwater table or low permeability (tight) soils.  
The most significant soil restrictions are along the northern coast.  There are about 131 parcels 
that might possibly be affected by a projected sea level rise of three feet by 2100 mostly in areas 
where groundwater is currently close to the land surface.  The wastewater analysis proposed for 
Phase III will evaluate options for future upgrades of systems impacted by soils or depth to 
groundwater. 
 

Water 

 

The Town currently has excellent water quality in its public drinking water wells and most of its 
private wells.  There are four public water wells in Brewster (with one in development and 
another one planned) and about 600 private water wells.  A main reason for the excellent water 
quality in the public supply wells is the extent of protected open space within the land areas that 
contribute water to the wells; areas known in Massachusetts as Zone IIs.  About 40% of the Zone 
II areas in Brewster are protected as conservation land.   
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Measured nitrate concentrations for the public wells have consistently been low (0.25 mg/L) and 
a nitrogen loading analysis for the Zone IIs projected that nitrogen concentrations at buildout 
would only range from 0.6 to 1.57 mg/L, far below the drinking water standard of 10 mg/L.  
Thirty three private drinking water wells had at least one measured concentration over 5 mg/L, of 
which five are in excess of 10 mg/L. 
 

The Town has consistently met its permitted withdrawal of 1.57 million gallons per day (mgd) 
and HW estimates that permitted number will not be exceeded until 2020.  Future water demand 
has been projected by the State to reach 2.1 mgd by 2026.  Current water demand in Brewster 
ranges from 0.75 mgd in the winter to a peak of 2.25 mgd in the summer when vacationers 
arrive.  The new wells should provide flexibility and help meet the variable demand. 
 
Stormwater 

 
Phase II stormwater activities involved a detailed review of existing federal, state and local 
regulations that control stormwater management in Brewster and the development of a series of 
recommendations to amend the local regulations to improve stormwater practices. 
 

Brewster’s stormwater system is currently regulated by the Phase II Municipal Separate Storm 
Sewer System (MS4) permit.  The MS4 permit is currently in draft form and will likely be out 
sometime in 2013.  The final MS4 permit will most likely require detailed stormwater 
infrastructure mapping, illicit connection and sediment by-laws, and implementation of Best 
Management Practices (BMPs) to meet approved TMDL pollutant reductions.  Current mapping 
of stormwater infrastructure is currently underway. 
 

Detailed recommendations are provided to mandate improved stormwater management across 
the Town, including reductions in allowed impervious cover to minimize stormwater runoff, the 
application of low impact development (LID) practices, and the use of BMPs to treat nitrogen 
and phosphorus to limit discharge of these pollutants to fresh water ponds and coastal estuaries. 
 

To demonstrate these BMPs, HW worked with the Town on an assessment of existing 
stormwater discharges to evaluate how to best retrofit them to increase nitrogen and phosphorus 
treatment.  Using best-available mapping and field visits, HW identified 19 sites with 
opportunities for installing new or retrofit stormwater systems in Brewster.  Of these sites, three 
highest priority locations were selected in consultation with the Town and HW developed 20% 
designs for Town Hall, Breakwater Landing, and Walker’s Pond sites.  Phase III will include the 
final design of the upgraded stormwater management system for one of these sites. 
 

Fresh Water Ponds 

 
Based on Phase I work, the water quality for Brewster’s approximately 80 ponds was reviewed 
and summarized.  There are 28 ponds without data, 36 with zero or minor impacts, and 17 with 
major impacts.  Of those with major impacts, five require a nutrient TMDL for phosphorus.  The 
restoration of many of the impaired ponds will require a detailed, site specific assessment of the 
current phosphorus loadings from multiple sources within the watersheds that contribute surface 
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water runoff and groundwater to each pond.  Brewster has begun this process with the funding of 
a detailed study of the Mill Ponds with results expected by the end of 2012. 
 

In the absence of a specific study for each pond, HW developed a series of recommendations that 
can be adopted by the Town, or implemented by pond shore residents to minimize phosphorus 
inputs.  These include recommendations to: 
 

 Require specific design standards for upgrades of septic systems within 300 feet of a 
pond shore; 

 Continue to identify and retrofit direct stormwater discharges to ponds from roads and 
parking lots;  

 Continue outreach to homeowners on proper fertilizer practices and low/no phosphorus 
detergents; 

 Create a pilot vegetative buffer adjacent to a pond; and 

 Continue to encourage proper management of pet waste.   
 
It is anticipated that many of these proposals will be advanced as part of Phase III to help 
minimize current phosphorus loadings to Brewster’s ponds. 
 
Outreach and Education 

 
To engage the Brewster residents in the IWRMP, HW developed a project website with a 
description of the project and links to many prior reports and maps.  The website can be accessed 
from the Town’s home page (www.town.brewster.ma.us) by clicking on the “Water Planning” 
button.  HW also provided informational materials including a brochure and a poster.  The 
project progress was documented and presented at four public community meetings (see the “Get 
Involved!” Tab of the website for copies of the presentations). 
 




