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ES-1 Population Figures for Dennis (1951 & 1999)

ES. 1 Introduction
Over the last three years the Town of Dennis (the Town) has been working 
through its Wastewater Implementation Committee (WIC), formerly the 
Comprehensive Wastewater Management Task Force (CWMTF) to develop 
a program to address wastewater management needs, protect drinking water 
sources, protect freshwater ponds, and restore valuable saltwater estuaries. 
Protection and restoration of these valuable water resources is extremely 
important to maintaining the quality of life and economic health of the town. 
These efforts and the resultant recommendations for the community to imple-
ment over the next 40 years are summarized in this Comprehensive Wastewater 
Management Plan (CWMP).

ES.1 Purpose and Background
In January 2014, the then CWMTF contracted 
with CDM Smith to work collaboratively on this 
important project as their water resources consul-
tant and to provide guidance and technical support 
during the process. This work is mostly driven by 
the significant population growth and resulting 
development that has occurred since 1951 as shown 
in Figure ES-1. The population of Dennis in 1950 
was 2,500 which grew to 15,900 in 1999. As of 2010 
the number of year round residents is 14,207 with 
an estimated seasonal increase to 63,000. The Town 
of Dennis does not have any wastewater collection 
system or municipal wastewater facilities. 

In the past few years, nitrogen related issues have 
become a driving force in influencing several Cape 
Cod communities to begin considering wastewater 
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programs. The Massachusetts Executive Office of Energy and Environmental 
Affairs (EOEEA), working through the Massachusetts Department of 
Environmental Protection (MassDEP) and the University of Massachusetts 
(UMass) Dartmouth School for Marine Science and Technology (SMAST), 
has been working with Coastal Zone Management (CZM), the Cape Cod 
Commission (CCC), and several municipalities to determine the nitrogen 
sensitivity of southeastern Massachusetts’ coastal embayments and estuaries, an 
effort referred to as the Massachusetts Estuaries Project (MEP). These areas are 
important ecosystems that provide habitat for shellfish and sea grasses as well as 
breeding grounds for offshore marine fisheries. Based on the MEP work which 
includes water quality monitoring in Dennis, the town became aware that reduc-
tions in nitrogen loading from on-site wastewater disposal systems would likely 
be instrumental in preserving the health of the Towns local coastal environ-
ments. Preserving each of these resources is a high priority for the quality of life 
that the town’s residents, business owners and tourists have come to expect and 
enjoy. With this knowledge, but without the MEP studies completed, the Town 
of Dennis initiated planning to identify baseline water and wastewater needs and 
priorities in preparation for when specific nitrogen loading goals became avail-
able through the MEP. Two of the four MEP reports for Dennis are now avail-
able. As nitrogen reduction to estuaries and embayments is the most significant 
driver in the planning process, these reports provided sufficient information for 
the town to develop a longterm recommended program. 

It is important to note that acceptance of the recommended program does not 
lock the Town into every aspect of the wastewater plan. Instead, it gives the 
Town a roadmap for wastewater management that can be modified appropriately 
to meet the needs of the community. As long as the program meets the regula-
tory requirements and the goals of the Town, it can and should be modified as it 
is implemented.

ES1.2 Environmental Review Process
This Draft CWMP has been prepared and submitted as part of an Expanded 
Environmental Notification Form (EENF) to the Massachusetts Environmental 
Policy Act (MEPA) Unit of the Massachusetts EOEEA. This document is concur-
rently undergoing review by the CCC as a Development of Regional Impact 
(DRI) and for consistency with the county’s wastewater plan. The Draft CWMP 
has been included as part of the EENF, with the goal of receiving review com-
ments from MEPA to eventually submit a Final Environmental Impact Report 
for approval. 

The Town of Dennis has implemented a thorough public outreach program 
throughout the present wastewater planning initiative. The Town welcomes 
comments on this EENF/Draft CWMP and looks forward to continuing to 
work collaboratively with the community, the town’s WIC, the CCC, the MEP, 
MassDEP, adjacent communities, residents, and other interested parties as it 
implements the recommended program over the next 40 years.
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Algae Bloom in Swan Pond.

ES.2 The Issue Dennis is Facing
The Town of Dennis currently faces threats to the 
health of its saltwater, freshwater, and groundwater 
resources. In recent years, excessive levels of nutrients, 
specifically nitrogen and phosphorus, have resulted 
in algal blooms in several of the town’s surface water 
bodies. In 2009, an algal bloom occurred in Swan Pond 
creating aesthetically displeasing waters, fish kills due 
to depleted oxygen levels in the pond, and an odor that 
permeated the neighborhood for weeks. This event, as 
well as similar events at other area water bodies, was 
predominately caused by nitrogen originating from 
onsite wastewater systems (fully functioning Title 5 
septic systems, cesspool systems, etc.) in the areas that 
contribute groundwater to the pond, referred to as the 
pond’s watershed. Swan Pond is not alone in these problems. The Bass River and 
Herring River watersheds have also been identified as areas with high nitrogen 
sensitivity. Scargo Lake and other freshwater systems in town are facing similar 
issues, but due to excessive levels of phosphorus from similar sources.

ES2.1 Key Drivers
Without prompt and targeted actions, the problems identified above will 
continue to worsen. As water quality declines, the tourist industry will decline 
as well. Waters that are periodically covered with mats of algae, that smell like 
decaying fish, and that do not support the ecology associated with the beauty of 
Cape Cod’s waterways, will not draw an audience. Tourists and residents alike 
will be drawn to other locations. Property values and tax revenues in coastal 
areas will decline, and the burden of maintaining town services will shift inland, 
to those who can least afford it. Thus, it is imperative for Cape Cod communities 
like Dennis to deal with these water quality issues before irreparable economic 
and quality of life damage is done.

ES2.2 Discussion of Water Quality Regulations
The Dennis CWMP presents a recommended program that complies with cur-
rent water quality regulations. However, due to the cost of this overall program 
some Dennis stakeholders have questioned the cost benefit of full compliance 
and whether the appropriate standards are being applied to the specific scenarios 
encountered in the Town. The vast majority believe water quality is extremely 
important to the quality of life in Town and that a nutrient problem exists 
that must be addressed in the near future. The critical question is how far the 
program needs to go in order to adequately address the issue. 

Figure ES-2 shows the locations of the saltwater estuaries and embayments in 
Dennis. Five of the town’s six embayments are included in the MEP study areas, 
as shown in Table ES-1 below.

Scargo Lake and Cape Cod Bay

Sesuit Harbor
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The MEP results determine the acceptable levels of nitrogen that can be dis-
charged to each watershed while maintaining a healthy water environment. These 
results are presented in two parts: 1) the amount of total controllable nitrogen 
requiring reduction in order to meet water quality goals, and 2) the amount of 
septic system nitrogen reduction required to meet those same goals. Controllable 
nitrogen includes sources such as stormwater runoff, fertilizer use, and leachate 
from landfills, in addition to wastewater. While addressing septic system nitrogen 
may be the most straight-forward means of quantifiable nitrogen reduction, it is 
not the only option. Therefore, by presenting these two values for each watershed, 
a range of options to deal with nitrogen reduction can be considered. 

Table ES-1
Dennis Ponds Health Assessment Summary and Recommendations

Name Pond Trophic 
Status Monitor

Investigate 
Road Runoff 
Contribution

Investigate 
Potential 
Contaminant 
Sources

Shoreline 
Development

Aunt Pattys Pond * X X Low-Medium

Bakers Pond Oligotrophic X X Low

Cash Pond * X Low

Cedar Pond Eutrophic X X X Medium-High

Clay Pond   X X Low-Medium

Coles Pond Eutrophic X Low-Medium

Duck Pond * X X X Medium-High

Eagle Pond Mesotrophic X X X Low

Flax Pond Mesotrophic X X X Low-Medium

Follins Pond * X X X High

Fresh Pond Eutrophic X X Low

Funn Pond** * X X Medium

Grassy Pond * X Low

Great Pond Plash * X Low

Hiram Pond Eutrophic X X X Medium

Jonathans Pond * X X Low-Medium

Kelleys Pond * X X Medium-High

Little Coles Pond * X Low

Northern Simmons Pond Oligo-mesotrophic X Low

Pine Pond * X X X Medium

Run Pond Meso-eutrophic X X Low

Scargo Lake Meso-eutrophic X X X Medium

Southern Simmons Pond * X X Low

Swan Pond * X X X High

The Plashes * X Low

Uncle Stephens Pond * X X Medium

Weir Creek * X X X Low-Medium

White Pond Oligo-mesotrophic X X Low

Whittemores Pond * X X X Medium-High

Notes: Eutrophic - Excess levels of nutrients are present and the water body is exhibiting signs of impairment.
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The results for each watershed with a completed MEP study are presented in Table 
ES-2. Note that within each watershed shown, reduction percentages vary widely 
from one subwatershed to another. Breakdowns by subwatershed can be found 
in Section 2 of the report and must be considered in the development of options 
to achieve required nitrogen reduction goals. Typically, watershed areas farther 
upstream require higher nitrogen reduction, while the areas closer to the ocean and 
those that experience a greater degree of tidal flushing require less intervention.

The Massachusetts Department of Public Health (MDPH) administers the “Beach 
Program” for all beaches in the Commonwealth. Beaches are sampled regularly for 
bacteria during the swimming season, at a frequency based on historic beach water 
quality. Dennis has a mix of saltwater beaches at the shorelines and freshwater 
beaches at ponds. The sampling frequency for all beaches in Dennis is weekly. This 
sampling is solely for the purpose of evaluating the public health risks of contact 
recreation and therefore focuses on bacteria levels only. Similar to the drinking 
water standards noted above, meeting recreational (bacterial) water quality 
standards does not equate to meeting the nutrient levels necessary for a healthy 
ecosystem.

Sesuit Harbor

Dennis has 23 marine beaches and three freshwater beaches that are tested as part 
of this program. Five years of beach sampling results were examined for this study, 
from 2009 through 2013, with between 13 and 18 sampling events per year. Each 
beach was thus subject to roughly 70 sampling events over the five-year period. Of 
the three freshwater beaches tested, all tests met the required bacterial standards. 
At the saltwater beaches, only one beach met the required levels in all samples 
(West Dennis Beach), while 21 beaches had between one and four measurements 
above the regulatory thresholds. The remaining two beaches, Bayview and Clipper 
Lane, had five and 11 measurements above the regulatory thresholds, respectively.

Therefore, recreational water quality has largely been in compliance with regula-
tory standards. Isolated instances have occurred where the bacterial limits have 
been exceeded, usually in response to a stormwater discharge after a rainfall 
event. However, these have not typically resulted in beach closures, since the 
present regulations allow many beaches to remain open if a sample the following 
day is tested and found to be in compliance with regulatory thresholds.

Past Enforcement Actions
The Town has seen past enforcement actions on properties due to groundwater 
problems arising from wastewater management problems from septic systems 

MEP Watershed
Total Controllable Load 

Decrease to Meet Threshold 
(% change)

MEP Scenario Septic Load 
Decrease to Meet Threshold 

(% change)
Bass River -47.4% -59.5%

Swan Pond River -75.5% -100.0%

Herring River -23.6% -38.5%
Table ES-2  Decrease in Present Attenuated Loading to Meet Nitrogen Thresholds
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and cesspools. Most recently, in 2012, Grindell’s Ocean View campground closed 
because of MassDEPs consent order requiring the facility to address it’s wastewa-
ter discharge. A luxury condominium complex has since opened on the property, 
including an on-site treatment system to address their wastewater discharge. 
Similarly, Campers Haven in Dennis Port is under a consent order to address 
their wastewater discharge by late 2018. Other cottage colonies including, Chase’s 
Ocean Grove, Salt Air Village and Curtis Pine Grove are also facing regulatory 
pressure to address their wastewater discharge. MassDEP is closely watching the 
progress of all Cape Cod Communities in addressing their impacted embay-
ments and estuaries. 

In February 2017, MassDEP issued a response letter to the Town of Harwich, 
coping the Town Administrator for the Town of Dennis and Department of 
Public Works Director for Yarmouth regarding regulatory action that the 
Department may take if the Cape Cod communities slow or fail to make progress 
towards addressing impaired estuarine systems on Cape Cod. MassDEP identi-
fied the following as potential actions that could be taken:

 �Designation of Nitrogen Sensitive Areas (NSAs). MassDEP could designate 
watersheds to embayments that exceed their critical load to be nitrogen sensi-
tive if needed to meet water quality gals as identified in the total maximum 
daily loads (TMDLs) and Surface Water Quality Regulations (314 CMR 4.00). 

 �Changes to groundwater discharge permit and regulations. MassDEP could 
tighten current permit limits, requiring additional treatment of septic system 
effluent (i.e. innovative and alternative solutions) and also remove the Title 
5 Exemption, which exempts on-site septic systems that discharge less than 
10,000 gallons per day. 

 � Formation of Water Pollution Abatement Districts (WPADs). WPADs can be 
formed by the Department for the prompt and efficient abatement of water pol-
lution within cities or towns. The WPAD would be responsible for developing 
watershed plans, applying for requisite permits and construction and operating 
the treatment works necessary to meeting permitting requirements.

The application are on-site systems for addressing the TMDLs in Dennis was 
evaluated as part of this CWMP and it was found that this alternative is more 
costly to the homeowner than the recommended plan presented herein. 

ES2.3 Drinking Water Supplies
Dennis Water District’s drinking water supplies were evaluated in terms of both 
overall water quality and nitrogen levels. The overall quality of Dennis’ ground-
water supplies was found to be very good, with no measurements exceeding 
federal Safe Drinking Water Act standards over the last five years. 

Nitrate (nitrogen) levels were examined both in relation to public health impacts 
and as an indicator of wastewater and stormwater influence on town drinking 
water supplies. Regulatory thresholds for nitrate in drinking water include a 

Scargo Lake and Cape Cod Bay
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10 mg/L limit according to the Safe Drinking Water Act and a 5 mg/L goal 
established by the CCC. None of Dennis Water District’s 22 wells have exceeded 
either of these nitrate levels in any single sample in the 22-year period examined 
(1993 through 2014). Furthermore, none of the town’s wells have exhibited a trend 
of steadily increasing nitrate over time. Average nitrate levels over the period 
examined were below 1.0 mg/L in thirteen of the town’s wells, between 1.0 and 2.0 
mg/L in six wells, and between 2.0 and 3.0 mg/L in three wells. Background levels 
with no impact from development are typically considered to be less than 1.0 mg/l 
nitrate. 

It is worth noting that these public health-related nitrate thresholds (5 and 10 
mg/L) are much higher than the thresholds established for healthy estuarine 
ecosystems (typically 0.5 mg/L or less); therefore, it is common to meet drinking 
water standards while still greatly exceeding the nitrogen levels in groundwater 
required to protect the saltwater environment.

ES.2.4 Freshwater Ponds
As noted above, freshwater ponds are typically threatened by excessive levels of 
phosphorus, which is typically the limiting nutrient in freshwater systems. This 
means that small increases in phosphorus above typical background levels can 
spur unwanted growth of algae, which in turn can decrease oxygen levels in the 
bottom layers of a pond, especially during the warmer months. 

Eleven of Dennis’ freshwater ponds are sampled routinely as part of the Cape Cod 
Pond and Lake Stewardship (P.A.L.S.) program. Ten years of historic data from 
these sampling events were examined as part of this evaluation, along with more 
detailed data from site-specific studies at particular ponds. From this information, 
six ponds were identified as having impaired water quality: Cedar Pond, Coles 
Pond, Fresh Pond, Hiram Pond, Run Pond, and Scargo Lake. Of these six ponds, 
all except for Run Pond have medium to high density shoreline development 
which contributes to water quality impairment. Therefore, nutrient reduction 
methods will be considered for the watersheds to these ponds in the development 
of a recommended program for water quality improvements moving forward.

ES.2.5 Title 5
Multiple areas throughout town have been identified as having historic septic 
system failures but the primary locations are south of Route 28, with the 
exception of the area just north of Route 28, surrounding Swan Pond, the area 
just north of Route 6 and a cluster within the Chase Garden Creek watershed, 
adjacent to Cape Cod Bay. The problems with Title 5 septic systems are gener-
ally encountered in areas with low permeability soils, small lots and high 
groundwater. 

ES.2.6 Economic Development 
The town of Dennis has developed several areas where growth and economic 
development or redevelopment are desired. These areas have been identified by 
the Dennis Planning Department and Planning Board and factor into the town’s 
long-term goals for economic viability. 
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In the 10-year period between 1999 and 2009, Dennis’ residential tax payers 
changed from paying 89 percent of the tax burden to 93 percent, with com-
mercial entities only comprising 7 percent of the tax base in 2009. While in 1999, 
the average home paid $7 in taxes for every dollar paid by commercial entities, in 
2009, the average residence paid $12 for every commercial dollar paid. Since the 
town prioritizes maintaining its existing open spaces and residential neighbor-
hoods, the logical location for economic growth is within the existing com-
mercial areas. The existing village center areas of Dennis Port and West Dennis, 
the older hotel areas in Dennis Port, the Route 28 commercial strip, and the area 
around Exit 9 present opportunities to balance the town’s tax base and enhance 
economic stability via smart growth. 

Figure ES-3 shows the locations of the planning districts. All of these areas are 
proposed for inclusion in the wastewater management program developed as 
part of this CWMP since higher density development is being proposed in each 
location. 

ES-3 Dennis Planning Districts
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ES.2.7 Regional Opportunities  
The Town of Dennis has been in discussions with the neighboring towns of 
Harwich and Yarmouth to potentially form a regional wastewater utility. Dennis 
and Yarmouth share a portion of Bass River watershed, while Dennis and 
Harwich share a portion of both Swan Pond and Herring River watersheds. The 
three towns met on March 8, 2016 with their respective board of selectmen, 
wastewater committees and concern citizens to listen to a proposed com-
munity partnership approach. Discussions between the three communities are 
continuing. An update on the status of the formation of a regional utility will be 
included in the Final CWMP. 

ES.3 The Proposed Dennis Solution
The recommended wastewater program for the Town of Dennis includes a 
collection system utilizing one centralized treatment facility. Components would 
be phased in over 40 years. The implementation of such a program will allow 
Dennis to meet its water resource management needs as defined throughout this 
report, including consistency with the MEP and subsequent Total Maximum 
Daily Load (TMDL) nitrogen reduction goals as well as the protection of 
freshwater resources including ponds and drinking water resources. This section 
describes the recommended program components for the collection systems, 
wastewater treatment, effluent recharge with a permeable reactive barrier (PRB), 
and Aquaculture. It also presents a wastewater phasing plan over a 40-year 
period for implementation. The recommended non-infrastructure program 
components include fertilizer and stormwater management programs, potential 
land use changes, open space acquisition, and several community involved 
conservation and pollution reduction programs.

ES.3.1 Cape Cod Commission 208 Plan
The CCC’s Area-wide Water Quality Management Plan Update (“the 208 Plan”) 
has been developed to address these same federal regulatory requirements.

The 208 Plan discusses the nitrogen problem Cape-wide and presents a suite 
of options towns can consider in solving their nitrogen loading issues. The 208 
Plan’s recommendations are based on meeting the goals outlined in each MEP 
report. The CCC has designated each Cape Cod town as the Waste Management 
Agency (WMA) responsible for meeting the Clean Water Act requirements for 
water resource protection.

The Town of Dennis has reviewed the work performed by the CCC since the 
final 208 Plan was approved in 2015. Dennis’s plan is in line with the 208 Plan 
since Dennis’s approach is based on the MEP nitrogen loading models with the 
goal of achieving the most efficient sewershed footprint while keeping costs to a 
minimum. The town of Dennis’s wastewater scenarios utilized a hybrid approach 
similar to that suggested in the 208 Plan, combining both traditional and non-
traditional technologies with an iterative process involving many stakeholders, 
including the WIC, Board of Selectmen, the public and other town committees. 
to develop the most cost effective recommended program. This CWMP/EENF 
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also incorporates an adaptive management strategy, whereby ongoing monitor-
ing and analysis will result in continually revisiting and updating the plan 
accordingly. Regional solutions are also highly recommended in the 208 Plan 
and are being considered by the Town as a collaborative approach to addressing 
shared watersheds and as a potential cost savings, as described above.

The proposed solution presented in the CWMP addresses the controllable 
nitrogen within the watersheds in the Town, as detailed in the MEP reports. The 
plan meets the nitrogen reduction targets presented in the MEP reports and 
accepted by MassDEP for each of the watersheds. As identified above, the plan is 
a hybrid approach using traditional sewering, aquaculture and PRBs to compre-
hensively address nitrogen reduction targets. The proposed plan was designed 
such that the buildout wastewater flows were accounted for, to allow for new and 
smart growth within the Town. The Town of Dennis will work with the CCC 
throughout the acceptance and implementation of their CWMP, as required to 
align with the 208 Plan.

ES.3.2 Alternatives: Title 5 Systems, 
I/A Systems, and Treatment Plants
Over the course of the CWMP development, the Town considered 
many alternatives to the system layouts and locations, to the 
selection of appropriate technologies for wastewater conveyance and 
treatment, to effluent recharge sites and uses, and to cost recovery 
approaches. Figure ES-4 shows the typical percent nitrogen removal 
of several treatment technologies that were considered in develop-
ment of the CWMP. 

Over the course of the CWMP process, the Town explored many 
alternatives to the wastewater treatment plant program ultimately 
recommended. Smaller, decentralized service areas with smaller 
treatment facilities were explored. The Town looked at the scenario of having three 
different wastewater treatment plants with three different effluent recharge sites. 
The cost for this and similar decentralized approaches to wastewater management 
were much higher and therefore rejected by the Town.

ES.4 Recommended Wastewater Program
ES.4.1 Infrastructure Components 
The recommended plan provides collection and conveyance, treatment, and 
effluent recharge for about 1.7 mgd of annual average daily flow of wastewater 
from the MEP watersheds and other selected portions of Dennis. Figure ES-5 
shows the components of the recommended program. This is a future flow pro-
jection developed from the buildout analysis in the MEP models with assistance 
and updates from the Dennis Planning Department as well as CCC. 

Conceptual sewer service areas shown were selected based on the amount of 
nitrogen required to be removed in a specific watershed, addressing the Town’s 
needs and selecting higher density ares to keep sewering costs lower. The sewer 

ES-4 Percent Nitrogen Removal for Several 
Treatment Technologies



12

Executive Summary |  

DENNIS.EXECUTIVE.SUMMARY.05-2017
preserving our water resources
Dennis

"M

"M

"M

"M

"M

"M

"M

"M

"M

"M

"M

"M
"M

"M
"M

"M

"M

"M

"M

"M

"M

"M

"M

!V

!V

Bass River

Swan Pond

Nantucket Sound

Follins Pond

Cape Cod Bay

MAIN STREET

OLD BASS RIVER ROAD

SETUCKET ROAD

CRANBERRY HIGHWAY

DEPOT STREET

LOWER COUNTY ROAD

UPPER COUNTY ROAD

GREAT WESTERN ROAD

SC
H

O
O

L 
ST

RE
ET

S YARM
OUTH ROAD

HIGHBANK RD

AI
RL

IN
E R

OAD

AIRLIN
E RO

AD

£¤6

EAST W
EST DEN

NIS RO
AD

M
AIN STREET

EA
ST

 W
ES

T 
DE

N
N

IS
 R

O
AD

YARMOUTH

HARWICH

BREWSTER

Site 1

Site 2

Legend
Vacuum Main
Pressure Main
Force Main
Gravity Main

!V Vacuum Station
"M Pump Station

Treatment Sites

Recommended Areas
to be Sewered

Figure 14-1

NEWELLJD     F:\Dennis\DATA\MXD\Dennis_Figure_14-1_Recommended_Sewered_Areas.mxd     12/21/2016

0 0.5 1

Miles

NComprehensive Wastewater
Management Plan

December 2016
1 in = 3,000 ft

Town of Dennis, MA

Sewered Parcels

Figure ES-5



  | Executive Summary

13DENNIS.EXECUTIVE.SUMMARY.05-2017
preserving our water resources
Dennis

area includes sewering as many existing developed parcels as necessary in the Bass River 
and Swan Pond River watersheds in order to meet the nitrogen removal requirements. The 
sewered area includes multiple planning district areas. Aquaculture is included in both the 
Bass River and Swan Pond River watersheds. 

ES.4.2 Non-Infrastructure Components 
Non-infrastructure components of the recommended program include a public participa-
tion and outreach program, fertilizer education, stormwater best management practices 
(BMPs), freshwater ponds evaluation, sampling and restoration, continued saltwater 
sampling, low impact landscaping, water conservation programs, inflow prevention 
programs, on-site system support, school education programs, land use and open space 
changes, innovative and alternative technologies committee, boat pump outs in Dennis 
marinas, and the shellfish program. Highlights of the non-infrastructure components are 
described below. 

Public Outreach
Public participation and outreach has been a priority during the CWMP/EENF process, 
starting in 2005 when informational public outreach efforts under the Phase I Needs 
Assessment were initiated to gain participation and feedback from residents and business 
owners. Developing positive public relations – defined as an ongoing, informative conversa-
tion between the Town and various stakeholders – during the planning phase translates to 
enhanced public acceptance during the implementation of any project. Ultimately, buy-in 
from involved citizens, stakeholders like business and community groups, and the public at 
large will be required to gain acceptance of proposals to fund this water quality effort.

Avenues of public outreach that the WIC has used and will continue throughout the CWMP 
development and implementation are listed below. More detail is provided for each:

 �Branding
 �Website
 �Publications
 �Mailings

 � Information Displays and Booths
 � Social Media
 �Committee Meetings
 �Community Meetings

Fertilizer Education
The fertilizer education program will focus on ideal application types and rates of 
fertilizer use and on resident awareness of the negative effects of over-fertilization 
or inappropriate use. The program will also target portions of Dennis located 
upstream from the most sensitive water sources and may include website 
resources, handout materials, collaboration with local landscaping companies, 
and other regional and County initiatives for the benefit of the Town.

Stormwater BMPs
The stormwater BMP program will focus on ideal application of BMPs at the 
drain features throughout Dennis. The program will target those portions of town 
located upstream from the most sensitive water sources in subwatersheds with the 
highest nitrogen loads  as well as phosphorous in freshwater ponds from storm-
water and will include several stormwater controls and/or practices on all new 
work. As the program is developed, the town will decide which types of controls 
are most appropriate. 

Stormwater Retention Basin
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Freshwater Ponds Evaluation, Sampling and Restoration
The Town of Dennis has approximately 29 ponds with a total 
area of 749 acres, including three ponds shared with neighboring towns. The 
Dennis Local Comprehensive Plan stresses the importance of maintaining the 
health and quality of the Town’s freshwater resources. The Plan states that the 
freshwater shorelines are classified as “coastal plain pondshores,” which provide 
habitat to rare and endangered plants and animals. The Cape Cod Pond and Lake 
Stewardship (PALS) program has consistently sampled up to seventeen locations 
annually in eleven of Dennis’ ponds, typically in August and/or September.

The growing number of pond restoration actions on Cape Cod suggests that 
many ponds are reaching their tipping points, where further alterations to the 
environment will result in sometimes dramatic changes in water quality. Cedar 
Pond was observed as having macrophytes, aquatic plants, along the northern 
shoreline; current orthophotos show this growth in the southeastern area of the 
pond as well. Generally, historical orthophotos show multiple instances of algal 
growth. Below are some preliminary steps that should be taken to protect or 
restore Dennis’s ponds.

1. Continue sampling 
2. Perform an inventory of all stormwater pipes draining to ponds 
3. Investigate other potential contaminant sources
4. Determine uses and ponds to support 

Innovative and Alternative Technologies Committee
Because of the high costs today of providing proven nitrogen removal treat-
ment technology to the very stringent standards required to meet the proposed 
TMDLs, there are several innovative and alternative (I/A) technologies being 
tested. As described earlier, the currently available I/A technologies do not meet 
the nitrogen removal requirements or their use was not cost effective. However, 
development of new technologies should always be monitored and evaluated for 
incorporation into this recommended wastewater program. The Dennis program 
has been designed with significant flexibility such that it would allow potential 
technology improvements to be incorporated in the future as appropriate. Dennis 
will create a committee that will monitor alternative systems going forward.

Boat Pump Out in Dennis Marinas
Currently the Sesuit Harbor, Bass River Marina, Swan River along with the entire 
Nantucket Sound and Cape Cod Bay, are federally designated no-discharge 
areas. This designation prohibits the dumping of boat wastewater into the 
harbors and their tributaries. The Dennis Harbormaster and the Marine Water 
Quality Committee have worked extensively with Massachusetts CZM and EPA 
officials to enhance a holding tank discharge system that is already available to 
boaters in Dennis. The Town provides this service and it is considered to be valu-
able and proactive program that protects the town’s valuable coastal resources. 
To continue its effectiveness, the Town should regularly review its ability to 
effectively provide this service in the marinas throughout Dennis.

Boat Pump Out Sign
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Dennis Shellfish Program
The Town of Dennis Wastewater Implementation Committee and Shellfish Advisory 
Committee have agreed to conduct a small scale program of oyster aquaculture as 
a nitrogen remediation strategy for the Town’s wastewater mitigation planning in 
the Swan Pond Watershed. The proposed project will occupy less than a half-acre 
of surface water in the 150 acre Swan Pond, and will be sited in such a way that 
minimizes impacts to residents or recreation. The floating cages employed during the 
growing season (April to November) will be sunk to the bottom and not be visible 
in the winter. The goal of the project is to demonstrate that good oyster growth and 
survival can occur in this watershed, and that if installed on a larger scale, could have 
a meaningful beneficial impact on water quality. Water quality and oyster biomass 
monitoring during the two year project is expected to allow extrapolation of those 
beneficial impacts from near-field measurements that would help in determining 
other potential locations for aquaculture. The Town hopes to fund this program 
beginning in 2017 and last for two years. 

ES4.3 Governance
The Board of Selectmen (BOS) have been reviewing and discussing several models to 
help oversee the implementation of the recommended wastewater program. Currently 
they are the WMA for the Town and will submit the water quality plan to the CCC in 
May 2017. While no formal governance structure has been adopted by the Town to 
date the plan is for the BOS to oversee the planning, design and construction of each 
program phase. The operation of oversight will be determined over the next year.

ES4.4 No Build Alternative 
The No-Build alternative involves the continued use of onsite Title 5 septic systems 
and innovative and alternative (I/A) systems where needed to meet the wastewater 
needs of the community. MassDEP indicates that the baseline, or No-Build, alterna-
tive, which focuses on optimization of existing facilities, should be evaluated “with 
respect to potential effects on surface water quality; groundwater quality (if appli-
cable); land use limitations; and socio-economic factors (e.g., residential, industrial, 
and health hazards).” None of these factors can reach an acceptable level of service 
under the No-Build alternative.

As such, continued use of on-site systems town-wide would not be cost effective to 
achieve the nitrogen levels required to restore the local embayments to the highest 
and best use water quality goals described in the MEP documents. Based on this 
data, surface water quality cannot be adequately maintained using the No-Build 
alternative. The drinking water in Dennis demonstrates excellent quality and as 
such it is important to note that the need to protect drinking water quality is not a 
significant driver for sewering at this time although a few wells do show nitrogen 
levels above expected background concentrations for nitrogen. 

The No-Build alternative also presents land use limitations, specifically in the 
South Dennis and other areas of desired growth throughout town. Without off-site 
wastewater management options, desired land uses are expected to be severely 
restricted by Title 5.
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The Town relies on tourism for jobs and revenue which is the direct result of the 
high quality natural resources on Cape Cod. Furthermore, many residents choose 
to reside in Dennis due to its natural beauty and the recreational opportunities 
afforded by its beaches, ponds, and scenic waterways. Protection of these resources 
is critical to the health and well-being of the Town. While the No-Build Alternative 
is obviously the least expensive option when only considering capital costs, the 
long-term impact on the economic viability of the Town must also be considered, 
along with the many qualitative factors related to aesthetics, quality-of-life, and 
environmental preservation. The No-Build Alternative would not adequately 
preserve these valuable resources, would be in violation of the TMDL require-
ments for the Town’s three embayment’s that have TMDLs, and is not considered a 
viable option by state, county, and local officials.

ES.5 Phasing Plan and Costs
ES5.1 Phasing Plan
There are several issues that need to be considered in developing the phasing 
plan for implementing the recommended wastewater program in the Town. The 
CWMP addresses many of these issues but conditions and priorities will change 
over the next 40 years that will impact current day decisions. Thus, the phasing 
plan will need to be constantly monitored and periodically modified as it is 
implemented via a process known as adaptive management.  

The following bullets outline the important factors that went into developing the 
recommended phasing plan. The plan was developed through coordination with the 
Town’s WIC and regulatory drivers.  Current issues that need to be considered in 
developing the phasing plan include: 

 �Title 5 septic system issues; 
 �  Freshwater ponds water quality; 
 �  Future growth and economic development potential; 
 �  Regionalization opportunities; 
 �  TMDL (MEP) issues; and 
 �  Program Costs. 

Figure ES-6 shows the phasing plan. Details of the proposed phasing program are 
described below.

Dennis’ proposed wastewater management program includes a mix of fertilizer and 
stormwater credits, aquaculture, sewering, wastewater treatment, effluent recharge, 
and PRBs. The sewer footprint includes sewering as many existing developed parcels 
as necessary in the Bass River and Swan Pond River watersheds in order to meet the 
nitrogen removal requirements. The sewering plan includes a portion of existing 
developed parcels, plus all of the economic planning districts development along the 
southern coast of town. 

Dennis evaluated various collection system technology options and chose a hybrid 
system of gravity, pressure, and vacuum sewers. Each sewer type will be applied in 
the appropriate location, allowing each technology to take advantage of the natural 
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geography and topography in Dennis. There would also be one wastewater 
treatment facility and two recharge sites in town. While the plan exceeds the 
nitrogen removal requirements of the MEP, it has been laid out to meet the infra-
structure needs of other town goals such as economic growth and Title 5 issues. 
Wastewater flows for Dennis are summarized in Table 1. Figure 1 in Appendix A 
shows Dennis’ recommended plan. 

Dennis has begun developing a phasing plan that will be refined over the coming 
year. It proposes a 40-year, 8-phase approach to implement its recommended 
wastewater management plan. The preliminary 5-year phases are described in 
more detail below. In addition, each phase includes aquaculture, stormwater 
BMPs, and fertilizer education.

 �Phase 1: Construction of its WWTF and a recharge facility with a PRB; 
construction of a sewer “spine” from the WWTF to the commercial planning 
district along Route 28; sewering in residential areas adjacent to Bass River and 
East-West Dennis (Route 134);

 �Phase 2: Sewering in WWTF-adjacent developed areas and commercial plan-
ning districts, and sewering in areas north and west of Swan Pond;

 �Phase 3: Sewering in commercial planning districts on the southeast coast (i.e. 
hotel area) and in Dennisport; construction of aquaculture and other non-
traditional treatment technologies;

 �Phase 4: Expansion of the Town’s WWTF and construction of an additional 
recharge facility with a PRB at Site 2; sewering in areas adjacent to Route 6;

 �Phase 5: Sewering the areas south of Swan Pond;

 �Phase 6: Sewering the area north of Route 6 and west of Old Bass River Road;

 �Phase 7: Sewering the area northwest of Route 6 adjacent to Follins Pond; and

 �Phase 8: Sewering the area north of Site 2. 

In subsequent meetings, Dennis has discussed modifying its recommended plan 
to address additional Areas of Concern (AOC) that are characterized by high 
groundwater and very small lots even though groundwater flow from those areas 
discharges directly to Nantucket Sound. So while current cost projections dis-
cussed below only reflect Scenario 6A (i.e. the town’s recommended plan), future 
costs should account for allowances in future flow increases (larger pipe sizes, 
increased capacity in a pumping station, etc.) to accommodate the Scenario 7A 
areas and additional effluent recharge areas should also be identified to account 
for the increased flow. 

Sewer service areas in Phases 5, 6, 7, and 8 can be adjusted as needed to meet 
local needs and based on feedback from water quality monitoring. The order in 
which these phases are implemented is also flexible and can be adjusted to meet 
those same needs. 
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ES5.2 Recommended Cost Recovery Plan
The Town of Dennis’s recommended program for nitrogen management is 
a costly town-wide program which includes sewer installation, wastewater 
treatment and effluent recharge, as well as a number of non-infrastructure 
solutions such as public education and aquaculture. The total cost by phase for 
the different components of the plan is shown in Table ES-3 and the timeline 
for funding requests with a summary of the activities to take place during those 
years is shown in Table ES-4. 

Table ES-3 
Details of Phasing Plan Costs by Phases 1-8 

Phase
Collection and 

Conveyance 
System

Treatment 
Facility

Effluent Recharge 
with Conveyance 

and PRB

Non-Traditional 
Technologies

Design 
and 

Permitting
Total

1 $24 M $29 M $13 M $4.5 M $7 M $77 M

2 $16 M $4.1 M $2 M $22.6 M

3 $13 M $1 M $14.6 M

4 $7 M $ 9 M $10 M $3 M $29 M

5 $20 M $2 M $22 M

6 $14 M $1 M $15 M

7 $16 M $2 M $18 M

8 $14 M $1 M $15.7 M

Total (Rounded) $124.7 M $38 M $23 M $8.6 M $19 M $213 M

To present the range of cost recovery options to the Town, a number of 
approaches have been discussed during the development of this CWMP. The 
WIC, in discussions with Town staff and representatives, decided to create a Cost 
Recovery Subcommittee to further delve into cost recovery model components 
for use in funding the implementation of the wastewater plan. They will evalu-
ate and develop scenarios specific to Dennis and develop a recommended cost 
recovery model in 2017. That recommended program will be presented in the 
Final CWMP.

The WIC established the three tenets of wastewater recovery cost sharing, and 
put that philosophy into a revenue-generating mechanism that the town will use 
to fund the wastewater program. The net costs (total costs less grants or other 
subsidies) of building Dennis’s wastewater program should be paid for by the 
Town. 

The following cost recovery options are preferred by the WIC and listed below 
based on the tenets mentioned above and the methods available to the town. 
These methods would be used to repay capital funds borrowed to implement the 
recommended program, which are typically borrowed via the Clean Water State 
Revolving Fund (SRF) loans for a 20 or 30 year period at up to 2 percent interest. 

 �Town-wide Property Tax Fund – Costs can be recovered from all property 
owners within the town through the general tax fund; 
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Table ES-4
Timeline of Phasing Plan Costs by Phases 1-8

Capital Outlay Committee  -  Requirements for CWMP

2018 Funding 
Request Phase 1 Total = $77 Mil

1 $7.0 Mil For design and permitting of Phase 1

2 $4.5 Mil For implementation of non-traditional technologies

3 $41.0 Mil For construction of WWTF and effluent recharge with PRB at Site 1

4 $24.1 Mil For construction of Phase 1 sewer area

2023 Funding 
Request Phase 2 Total = $24 Mil

1 $2.1 Mil For design and permitting of Phase 2

2 $4.1 Mil For implementation of non-traditional technologies

3 $16.4 Mil For construction of Phase 2 sewer area

2028 Funding 
Request Phase 3 Total = $15 Mil

1 $1.3 Mil For design and permitting of Phase 3

2 $13.3 Mil For construction of Phase 3 sewer area

2033 Funding 
Request Phase 4 Total = $29 Mil

1 $2.6 Mil For design and permitting of Phase 4

2 $19 Mil For construction of WWTF expansion and effluent recharge with PRB at Site 2

3 $7.1 Mil For construction of Phase 4 sewer area

2038 Funding 
Request Phase 5 Total = $27 Mil

1 $2.0 Mil For design and permitting of Phase 5

2 $19.6 Mil For construction of Phase 5 sewer area

2043 Funding 
Request Phase 6 Total = $9 Mil

1 $1.4 Mil For design and permitting of Phase 6

2 $13.5 Mil For construction of Phase 6 sewer area

2048 Funding 
Request Phase 7 Total = $11 Mil

1 $1.6 Mil For design and permitting of Phase 7

2 $16.4 Mil For construction of Phase 7 sewer area

2053 Funding 
Request Phase 8 Total = $17 Mil

1 $1.4 Mil For design and permitting of Phase 8

2 $14.3 Mil For construction of Phase 8 sewer area

Total Funding 
Request Phases 1-8 Total (rounded) = $207 million
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 �Water Bill Surcharges/Sewer Enterprise Account Charges – Surcharges on 
water bills, charged according to water usage, can be used to offset a portion of 
the capital costs as well as some operation and maintenance costs;

 � Infrastructure Investment Fund - A real estate tax surcharge of up to 3% can 
be set aside into a Municipal Water Infrastructure Investment Fund, outside of 
Proposition 2½, as allowed through recent state legislation. (2014 legislation 
M.G.L. Chapter 40, Section 39M);

 � Landfill Solar Fund Revenues – A few years ago the Town install a large solar 
field on their capped landfill and they intend to utilize about half of the rev-
enues received for a dedicated wastewater account. Recently Special Legislation 
was approved to allow this to occur. The account has been established as of 
May 2017.

The net cost of the program will be recovered using one or more of these 
methods. 

Town of Dennis Solar Farm
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ES.6 WIC and Other Stakeholders
The Town’s water quality and wastewater planning effort is being overseen by the 
Dennis WIC. The committee consists of 17 members; six community volunteers 
appointed by the Board of Selectmen, two members of the Board of Selectmen, 
two members of the Board of Health, and one member of the economic develop-
ment committee. Staff support was assigned by the Town Administrator in con-
sultation with the Board of Selectmen. There are six permanent staff assigned to 
support the Committee.  There is a representative from the Town Administrators 
Office, the Town Engineer, the Director of the Office of the Board of Health, a 
member of the DPW senior management team, the Conservation Agent, and a 
member of the Dennis Water District professional operational staff. The Dennis 
Health Director serves as the liaison between town staff and the Committee. The 
Town Administrator also provides organizational support and coordination.

The Committee was created in 2016 by the Board of Selectmen following 
completion of the Water Quality Evaluation and Mitigation Alternative Study 
which was led by the CWMTF. Previous efforts led by the CWMTF were being 
funded and coordinated through the Dennis Water District but has since shifted 
to the Health Department, and the WIC remains the overseeing town committee 
for this initiative.

The work of this committee is also being coordinated with other Town com-
mittees and departments, including the Board of Selectmen, the Water Quality 
Advisory Committee, the Planning Department, the Natural Resources 
Department, the Engineering Department, Finance Committee, and the Dennis 
Water District. Meetings have been conducted with each of these stakeholders, 
and coordination will continue throughout the project to achieve consistency 
between the WIC’s recommendations and other town initiatives such as the 
Local Comprehensive Plan.

In January 2014, the CWMTF contracted with CDM Smith to work collab-
oratively on this important project as their water resources consultant and to 
provide guidance and technical support during the process.
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Organization of This CWMP
This report is divided into fifteen sections. The sections are as follows:

 �Executive Summary presents an overview of the report and the findings.

 � Section 1 introduces the CWMP project and details the purpose, the scope, 
existing conditions, and the organization of the report.

 � Section 2 describes the findings of the MEP for the four applicable watersheds 
in Dennis.

 � Section 3 discusses the health of the Town’s freshwater ponds and associated 
wastewater needs identified to help protect these resources.

 � Section 4 provides a summary of existing groundwater quality and water 
supply well data in Dennis.

 � Section 5 discusses the health of the Town’s freshwater and saltwater beaches.

 � Section 6 discusses the applicable water quality regulations. 

 � Section 7 provides details of the wastewater needs assessment, including the 
original assessment performed in 2005, as well as provides an update.

 � Section 8 summarizes the estimated water usage and subsequent wastewater 
flows to be used in scenario planning.

 � Section 9 describes the town-wide evaluation of potential wastewater treat-
ment and effluent recharge sites and recommends specific sites to be carried 
forward for further analysis.

 � Section 10 presents the various water quality management scenarios and 
includes a recommendation on scenarios to carry forward for further analysis.

 � Section 11 summarizes the hydrogeologic evaluations of the preferred effluent 
recharge sites.

 � Section 12 provides a summary and recommendation on the various collec-
tion, treatment, and effluent recharge systems that could be implemented as 
part of the recommended plan.

 � Section 13 presents the cost results of the final scenarios and ultimately recom-
mends one scenario to be the recommended wastewater program.

 � Section 14 details the components of the recommended program including, 
capital and O&M costs, phasing, and non-infrastructure components.

 � Section 15 outlines the potential cost recovery approach.

 � Section 16 includes the EENF. 


