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1 Introduction  

1.1 Background  

The Farm River and its Watershed  

Nearly 18 miles long, the Farm River is located in 
New Haven and Middlesex Counties in south-central 
Connecticut.  Its watershed (Figure 1-1) covers an 
area of approximately 25.5 square miles, or 16,300 
acres, within the towns of (from greatest to least 
land area in the watershed): North Branford, East 
Haven, Branford, Wallingford, Durham, Guilford, and 
North Haven.  
 
The headwaters of the Farm River are located in 
North Branford and Wallingford.  The river is fed by 
small streams as it flows south-southwesterly 
through a narrow coastal watershed comprised of 16 
local drainage basins. Major tributaries are Gulf 
Brook, Maloney Brook, and Burrs Brook.  The 
watershed is approximately 14 miles long and two 
miles wide and drains into the Central Basin of Long 
Island Sound between the embayments of New 
Haven Harbor and Granite Bay (Branford).  Water is 
diverted from the Farm River and Lake Saltonstall, 
the major surface water feature in the south-central 
portion of the watershed, to provide drinking water 
for the region.  
 
The final reach of the river, approximately two miles 
in length, and its bordering wetlands are tidally 
influenced and classified as an emergent estuary.  
Estuaries are a unique habitat in that both saltwater 
and freshwater processes influence this segment of 
the river. Certain marine species, including fish, have adapted to rely on estuaries for shelter and as nursery 
habitats. The Farm River Estuary (Estuary) is also an important economic resource for East Haven and Branford and 
continues to support multiple uses in recreation and tourism. 
 
A diverse range of land uses define the Farm River watershed. While concentrations of residential and commercial 
development are more common in the watershed south of Foxon Road/State Route 80, this area also contains a 
few sizable undeveloped tracts of forests, inland wetlands, and the Estuary.  The upper watershed is more rural 
and contains residential development at a relatively lower density (suburban and exurban) and smaller pockets of 
commercial development.  In addition, the central and northern portions of the watershed north of Foxon Road 
���}�v�š���]�v�•���v�����Œ�o�Ç�����o�o���}�(���š�Z�����Á���š���Œ�•�Z�����[�•��remaining agricultural lands and the majority of its forested lands.  In 2015, 
�h�v�]�À���Œ�•�]�š�Ç���}�(�����}�v�v�����š�]���µ�š�[�•�������v�š���Œ���(�}�Œ���>���v�����h�•���������µ�����š�]�}�v�����v�����Z���•�����Œch (UConn-CLEAR) identified much of this 
forest as Core Forest, particularly lands owned and managed by the South Central Connecticut Regional Water 

Figure 1-1. Farm River watershed 
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Authority (RWA), which protect public 
drinking water supplies.  Overall, land cover 
in the watershed is predominantly 
deciduous and coniferous forest (43%) 
followed by developed areas, including turf 
and grass (36%) and agriculture (10%).  The 
Tilcon Quarry in North Branford comprises 
���‰�‰�Œ�}�Æ�]�u���š���o�Ç���î�9���}�(���š�Z�����Á���š���Œ�•�Z�����[�•���o���v����
area.  Major regional transportation 
corridors in the watershed include 
Interstate 95 and U.S. Route 1.  Interstate 
91 is approximately two miles west of and 
runs parallel to the watershed.  Other 
major roads are State Roads 17, 22, 80, and 
100. 
 
 

 
Issues Facing the Farm River Watershed  

Degraded  and Threatened Surface Water Quality  
Like many coastal and urbanized watersheds in Connecticut, the Farm River has been impacted by historical 
development and land use activities in its watershed.  Surface water quality along much of the river and some of 
its tributaries is degraded due to elevated levels of fecal indicator bacteria (e.g., Enterococci, Escherichia coli, fecal 
coliform) and excess nutrients (phosphorus and nitrogen), which result from stormwater runoff, agriculture, failing 
septic systems, illicit discharges, nuisance wildlife/pets (primarily in urban areas), and other sources.  In addition, 
stream flow in portions of the Farm River and its tributaries has been reduced during certain periods of the year 
due to water diversions and reduced recharge resulting from development.  This has resulted in water quality 
�^�]�u�‰���]�Œ�u���v�š�•�U�_���Á�Z�]���Z���u�����v�•���š�Z���š���š�Z�����Á���š���Œ���}���]���•�������v�v�}�š���•�µ�‰�‰�}�Œ�š�������Œ�š���]�v���š�Ç�‰���•���}�(���µ�•���•���•�µ���Z�����•���Œ�����Œ�����š�]�}�v���}�Œ��
sustaining habitat for aquatic life.  Because the Farm River flows into Long Island Sound, the excess nutrients, 
sediment, and other pollutants carried by the river influence the water quality of the Sound and nearby 
embayments.  Section 2.3 of this Plan provides more information on the water quality issues associated with the 
Farm River, its tributaries, and the Estuary.  
 
Watershed Development  
Analysis by UConn-���>�����Z���•�Z�}�Á�•���š�Z���š�U���(�Œ�}�u���í�õ�ô�ñ���š�}���î�ì�í�ñ�U�����v�����•�š�]�u���š�������ò�ñ�ô�������Œ���•���}�(���š�Z�����Á���š���Œ�•�Z�����[�•���o���v�������Œ������
have been converted from undeveloped to developed land cover types (or nearly double if turf and grass are 
included as developed land cover).1  In the same time period, the largest decreases are seen in forest land cover 
(715 acres lost) and agricultural fields (670 acres lost).  �'�]�À���v���š�Z�����Á���š���Œ�•�Z�����[�•���o�}�����š�]�}�v in the region, there is 
potential for significant future development to further impact water quality and environmental resources in the 
watershed. In the preparation of this Plan, stakeholders expressed concern about development and its effects, 
particularly the related increase in nonpoint source pollution and loss of open space and riparian buffers.  
Nonpoint source (NPS) pollution is any source of water pollution that comes from the many diffuse activities in the 
watershed and is transported by stormwater to surface waters, either as runoff or untreated discharge from 
stormwater drainage systems.  Examples of NPS pollution in the watershed are: oils, grease, and chemicals found 
in runoff from urbanized areas; excess fertilizers and other chemicals (herbicides, insecticides) applied to 

                                                      
1 UCONN-CLEAR. Connecticut and Long Island Sound Land Cover and Change �t 1985 to 2015. 2016. Available at 
https://clear.uconn.edu/projects/landscape/LIS/stats/change7dates.htm#top 

Aerial view of Lake Saltonstall and the Farm River (left) near the 
head of the Farm River Estuary. Image source: RWA. 
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agricultural fields and landscaped areas; bacteria from livestock, pet waste (urban areas) and faulty septic systems; 
particles of sediment from construction activities, some agricultural fields, winter road-sanding, and stream bank 
erosion; and atmospheric deposition.  �����^�v�}�v�‰�}�]�v�š���•�}�µ�Œ�����_���]�•���}�v�����š�Z���š��does not meet the ���o�����v���t���š���Œ�������š�[�•��
�����(�]�v�]�š�]�}�v���}�(���^�‰�}�]�v�š���•�}�µ�Œ����,�_��which is any discernible, confined, and discrete conveyance from which pollutants are 
or may be discharged (e.g., discharge from industrial facilities or treatment plants; identified leaks, spills, and illicit 
connections).2 
 
Stormwater runoff and direct discharges of untreated stormwater from developed areas are known sources of 
pollutants (nutrients, bacteria, sediment, etc.) that impact water quality.  Water quality impairments in the 
watershed coincide with developed areas that have high levels of impervious cover and few or no natural areas to 
intercept and infiltrate precipitation. Throughout the watershed, development has altered or removed the 
naturally vegetated buffers along rivers and streams, lakes and ponds, and the Estuary (naturally vegetated 
riparian areas ���o�}�v�P���š�Z�����Á���š���Œ�[�•�������P�������Œ�����š�������µ�(�(���Œ��zones that benefit water quality).  
 
Agricultural Land Use  
The Farm River, as its name implies, is characterized by agricultural lands (approximately 10% of the watershed 
land area) that are concentrated along the river and its tributaries in the middle and upper portions of the 
watershed and within the public drinking water supply watershed areas.  Nonpoint source runoff from agricultural 
lands also contribute to the water quality impairments in the Farm River. 
 
Drinking Water Suppl ies and Source Water Protection  
Source water refers to the ground and surface waters that provide the water we drink and use every day. 
Adequate water quality �t and quantity �t of surface waters in the Farm River watershed is essential to the regional 
public water supply provided by RWA.  From Lake Saltonstall, Lake Galliard, and the Farm River and its tributaries, 
RWA provides potable water that is distributed to nearly 500,000 residences and businesses, as well as 
municipalities and emergency services within 
and outside of the watershed.  Most of the 
watershed, approximately 72%, is located 
within areas that drain to these source 
waters (i.e., source water area).  
Development and land use activities in these 
areas pose a continued threat to drinking 
water sources.  Consequently, the Farm River 
watershed is the focus of ongoing source 
water protection efforts by RWA and other 
groups, which are also concerned with 
balancing withdrawals of surface waters for 
drinking water with in-stream aquatic habitat 
and ecological objectives.  A key objective of 
this Plan is to identify measures that address 
urban and agricultural nonpoint source 
pollution and protect drinking water supplies, 
as well as the downstream water quality of 
Long Island Sound. 
 

                                                      
2 U.S. EPA. Basic Information about Nonpoint Source (NPS) Pollution. 2021. Available at https://www.epa.gov/nps/basic-
information-about-nonpoint-source-nps-pollution 

Figure 1-2.  Hydrologic cycle depicting the relationship between 
surface runoff, groundwater recharge, and streamflow. (From 
�t�Z�]�š�š���u�}�Œ�������v�����^���Z�}�v���Á���]�•�X���^�d�Z�����,�Ç���Œ�}�o�}�P�]�����~�t���š���Œ�•�����Ç���o���X�_��
Kansas Geological Survey) 
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Source water in the Farm River watershed also includes groundwater.  The watershed is underlain by a high 
percentage (roughly 20%) of stratified drift, which is layered deposits of sand, gravel, silt, and clay.  Formed by 
glacial meltwater deposits typical of New England valleys, the sediments provide a strong connection between 
groundwater aquifers and surface waters in the watershed (Figure 1-2).3  The groundwater stored in these high-
yield sand and gravel aquifers provides a significant amount of the drinking water via private and community wells.  
Groundwater also supplements stream flows in the Farm River and some tributaries, supporting base flows (and 
habitat) in periods of little precipitation.  The connection between groundwater and surface water via these 
deposits allows for quick infiltration and makes the aquifers susceptible to contamination.  In addition, aquifers 
can be depleted by excessive withdrawals or over-consumption.  Development also increases surface runoff and 
reduces the amount of precipitation that infiltrates to replenish groundwater aquifers.  As developed land area 
increases in the watershed, so does the demand for water and the potential to contaminate groundwater, deplete 
aquifers, lower stream flows, and stress fish and wildlife that rely on aquatic habitat. 
 
Hydro -modification  
Hydro-modification is the alteration of the natural flow of water through the landscape, generally in the form of 
channelization, impediments to flow (e.g., dams, undersized culverts), and modifications to stream banks and 
shorelines.  Such alterations ���]�u�]�v�]�•�Z�������•�š�Œ�����u�[�•���v���š�µ�Œ���o��hydrologic and hydraulic functions, or flow regime, and 
can exacerbate and create new sources of nonpoint source pollution.  Segments of the Farm River and its 
tributaries have been channelized, disconnected from wetlands and floodplains, diverted for water supply, or 
otherwise modified over the long history of development in the region.  
 
In developed areas of the watershed, stream channels have been artificially straightened and deepened by historic 
land use practices or as a result of increased erosive velocities due to urbanization and stormwater runoff.  Water 
withdrawn or diverted from the Farm River for drinking water supplies, combined with the export of wastewater 
to treatment facilities located outside the watershed, can exacerbate low-flow conditions during dry periods, 
contributing to higher concentrations of nonpoint source pollutants and degraded aquatic habitats. 
 
Climate Chang e  
Climate research has identified new and evolving stresses on water quality and quantity.  Of primary concern to 
the health of the Farm River watershed and its communities are water quality and quantity-related impacts caused 
by: 1) increases in the frequency, intensity, and duration of coastal flooding events caused by sea level rise and 
storm surge, 2) increases in inland flooding due to changing patterns in precipitation and the intensity of storms, 
including hurricanes, and 3) increased risk of drought and low streamflow during summer and fall due to rising 
temperatures.  Future climate change is projected to result in increased temperatures and precipitation intensity, 
which favors runoff generation and subsequent transport of sediment and nutrients to receiving waters in the 
watershed.  Water in Long Island Sound and its embayments is expected to continue to become warmer and more 
acidic, accelerating the processes that lead to water quality degradation, like hypoxia.  These interdependent 
���Z���v�P���•�����v�����•�š�Œ���•�•���•�����}�v�š�]�v�µ�����š�}�����o�š���Œ���š�Z�������•�š�µ���Œ�Ç�[�•�����v�À�]�Œ�}�v�u���v�š���o�����}�v���]�š�]�}�v�•�����v�����(�µ�Œ�š�Z���Œ�������P�Œ���������Z�����]�š���š���š�Z���š��
support shellfish, vertebrates, and other marine fauna.  
 
Capacity Building and Community Engagem ent  
The success of this Plan depends on effective leadership and participation by stakeholders, support of the Plan 
recommendations by the watershed municipalities, and funding and technical assistance for implementation.  
Fortunately, significant local support for and engagement �]�v���š�Z�����&���Œ�u���Z�]�À���Œ���Á���š���Œ�•�Z�����[�•���‰�Œ�}�š�����š�]�}�v�����v�����Œ���•�š�}�Œ���š�]�}�v��

                                                      
3 Markstrom, S.L. et al. 2012. Integrated watershed-scale response to climate change for selected basins across the United 
States: U.S. Geological Survey Scientific Investigations Report 2011�t5077. 
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already exists.  The Southwest Conservation District (SWCD), U.S. Department of Agriculture Natural Resources 
Conservation Service (NRCS), Connecticut Department of Energy and Environmental Protection (CT DEEP), RWA, 
Save the Sound, watershed municipalities, and many other stakeholders share a set of goals to protect, sustain, 
and enjoy the natural resources provided by the watershed.  Strengthening the local capacity for implementing 
this Plan, and building on it through the existing network of leadership, volunteers, and programs, is critical to 
beginning and sustaining the watershed plan implementation process.  
 
The growth and continued success of watershed management lies to a great degree in engaging the residents and 
businesses in the Farm River watershed. Initially, engagement builds awareness of the watershed�[�• unique 
resources as well as the issues it faces that degrade those resources.  Continued engagement, primarily through 
regular outreach, further informs community members about the ongoing work by stakeholders and the 
opportunities for them to get involved in improving and protecting water quality as volunteers, funders, 
homeowners, or business owners.  In addition to outreach initiatives, community engagement can be fostered by 
promoting and improving access to the Farm River and its tributaries.  In certain areas of the watershed, the high 
�o���À���o���}�(�������À���o�}�‰�u���v�š���o�]�u�]�š�•���š�Z�����‰�µ���o�]���[�•�����������•�•�����o�}�v�P���š�Z����Farm River and its tributaries.  Improved access is needed 
to enhance recreational opportunities and public appreciation and stewardship of the river, with a focus on 
disadvantaged or Environmental Justice Communities in the watershed. 
 

1.2 Prior Watershed and Source Water 
Protection Planning  

Previous planning efforts in the Farm River watershed have focused on source water protection, local and regional 
land use planning, and water quality assessments.  This watershed management plan integrates and builds upon 
previous and ongoing source water protection and related work, which is summarized in Table 1-1. The major 
elements of the RWA source water protection program in the watershed are described in Section 2.9 of this Plan.   
 

1.3 Why Develop a Watershed Plan?  

The major watershed stakeholders �t SWCD, Connecticut Council on Soil and Water Conservation, NRCS, RWA, the 
watershed�[�• municipalities, Save the Sound,4 CT DEEP, and others �t recognize the need to address water quality 
issues in the Farm River watershed.  In addressing these issues that affect health of our communities, wildlife and 
their habitats, an important step is to develop and implement a watershed management plan, which will serve as a 
road map to achieve the following overarching goals: 
 

�x Help return impaired waters to swimmable and fishable conditions 
�x Protect high quality waters including drinking water supplies 
�x Reduce downstream water quality impacts to Long Island Sound  
�x Address both urban and agricultural nonpoint sources of pollution 
�x Identify management measures that provide related benefits such as habitat restoration, flood 

protection, and climate resilience 
 
The objectives of this watershed management plan are to: 
 

�x Characterize current baseline water quality and land use conditions in the watershed 
�x Evaluate contributing factors and pollutant sources in areas of known impairments  

                                                      
4 Save the Sound is a local non-for-profit organization that has been dedicated for decades to protecting and improving the 
environment in Connecticut and around Long Island Sound. www.savethesound.org 



 
 

Farm River Watershed Management Plan  6 

�x Identify and prioritize actions over the next 10 years to reduce pollutant inputs to impaired waters and 
protect high quality waters including drinking water supplies 

�x Identify water quality monitoring needs to support plan implementation 
�x Raise public awareness of water quality and related projects/programs 
�x Increase community involvement and strengthen stakeholder partnerships 
�x Satisfy both NRCS National Water Quality Initiative (NWQI) requirements for watershed assessments, and 

U.S. Environmental Protection Agency (EPA) and Connecticut Department of Energy and Environmental 
Protection�[�• (CT DEEP) requirements for watershed-based plans  

 
Ultimately, the Farm River Watershed Management Plan is a guidance document designed to resolve surface 
water quality impairments and related water resource issues within the Farm River watershed.  This document is 
intended to help make all aware of how individual and collective actions are interconnected and can impact the 
�Á���š���Œ�•�Z�����[�•���Á���š���Œ���Œ���•�}�µ�Œ�����•�X�����h�v�o���•�•�������Œ�����}�u�u���v�����š�]�}�v���]�•���]�����v�š�]�(�]���������•�������Œ���‹�µ�]�Œ�����������š�]�}�v���µ�v�����Œ�����v�����Æ�]�•�š�]�v�P���o�}�����o�U��
state or federal regulation or permit, the recommendations in this Plan for specific projects/actions are to be 
voluntary undertakings, carried out with cooperative partners working together to protect and improve water 
quality.  Towards this end, the Plan identifies potential partners and funding sources to assist with implementing 
the recommendations presented in Sections 3 and 4. 
 

1.4 Plan Development Process  

The SWCD, Connecticut Council on Soil and Water Conservation (Council), RWA, and other stakeholders partnered 
to obtain funding for development of the Farm River Watershed Management Plan.  Funding for the project was 
provided by the U.S. Department of Agriculture Natural Resources Conservation Service (USDA-NRCS) through the 
National Water Quality Initiative (NWQI).  From a competitive list of proposed nationwide projects, the Farm River 
watershed was selected as a pilot project for development of a watershed plan to identify measures that address 
urban and agricultural nonpoint source pollution and protect drinking water supplies, as well as the downstream 
water quality of Long Island Sound.  Local matching funds and in-kind services were also provided by SWCD and 
RWA�X�����&�µ�•�•���˜���K�[�E���]�o�o�U���/�v���X���Á���•���Œ���š���]�v���������Ç���^�t�������š�}���o���������š�Z���������À���o�}�‰�u���v�š���}�(���š�Z�����&���Œ�u���Z�]�À���Œ���t���š���Œ�•�Z������
Management Plan.  
 
Development of this Watershed Management Plan has been consistent with the NWQI Watershed Assessment 
process and requirements as documented in Title 180, National Planning Procedures Handbook, Part 600, Subpart 
�&�U���^���Œ�����Á�]���������}�v�•���Œ�À���š�]�}�v���W�o���v�v�]�v�P�_���~�í�ô�ì-NPPH-600-F).  The purpose of the watershed assessment is to identify 
the primary water quality resource concerns of the watershed, the water quality objectives, and to what extent 
the problems can be addressed through NRCS technical and financial assistance.  
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Table 1-1. Previous Planning and Assessment Documents for the Farm River Watershed 

Document/Information Source Author (Date) Notes 
Connecticut Integrated Water Quality Report to 
Congress 

CT DEEP (2018 and 2020) Released every two years and describes the state�[�•�������š�]vities to monitor, assess and 
report on the quality of its waters relative to attainment of designated uses established 
���Ç���š�Z�����^�š���š���[�•���t���š���Œ���Y�µ���o�]�š�Ç Standards. 

���}�v�•�µ�u���Œ�•�[�����v�v�µ���o���Z���‰�}�Œ�š���}�v���t���š���Œ���Y�µ���o�]�š�Ç RWA 
(through 2020) 

Annual summary of water quality an���o�Ç�•�]�•�����v�����Œ���•�µ�o�š�•���(�Œ�}�u���Z�t���[�•���u�}�v�]�š�}�Œ�]�v�P���‰�Œ�}�P�Œ���u�U��
as required under the Safe Drinking Water Act.   

Branford Plan of Conservation and Development Town of Branford (2019) 

A planning document developed by a municipality (or regional entity) to identify the 
c�}�u�u�µ�v�]�š�Ç�[�•���P�}���o�•�����v�������µ�]�o�������}�v�•���v�•�µ�•�����Œ�}�µ�v�����(�µ�š�µ�Œ�����o���v�����µ�•�������v���������}�v�}�u�]�������v�����•�}���]���o��
development, which includes strategies and actions to regarding conservation of natural 
resources and open space. 

North Branford Plan of Conservation and 
Development 

Town of North Branford 
(2019) 

East Haven Plan of Conservation and Development Town of East Haven 
(2018) 

South Central Region: Plan of Conservation and 
Development  

SCRCOG (2018) 

South Central Region Multi-Jurisdiction Hazard 
Mitigation Plan  

SCRCOG (2018) ���v���]�v�À���v�š�}�Œ�Ç�����v�������•�•���•�•�u���v�š���}�(���š�Z�����Œ���P�]�}�v�[�•���v���š�µ�Œ���o���Z���Ì���Œ���•�U�����Æ�]�•�š�]�v�P���Œ���•�}�µ�Œ�����•�U�����v�����š�Z����
potential actions to protect life, property and critical infrastructure. 

Coordinated Water System Plan, Part III:  Final 
Integrated Report for the Central Connecticut Public 
Water Supply Management Area 

Central Region Water 
Utility Coordinating 
Committee (2018) 

Regional water supply analysis and long-�Œ���v�P�����‰�o���v�v�]�v�P�U�����•���Œ���‹�µ�]�Œ���������Ç�����}�v�v�����š�]���µ�š�[�•��
Public Act 85-�ñ�ï�ñ�U���^���v�������š�����}�v�����Œ�v�]�v�P���������}�v�v�����š�]���µ�š���W�o���v���(�}�Œ���W�µ���o�]�����t���š���Œ��Supply 
���}�}�Œ���]�v���š�]�}�v�X�_�� 

Regional Framework for Coastal Resilience SCRCOG (2017) An assessment of potential risks to coastal municipalities in central CT from large storm 
events. Recommendations focus on increasing resiliency of natural ecosystems along 
the coastline. 

Land Use Plan RWA (2016) �d�Z�]�Œ�����u���i�}�Œ���µ�‰�����š�����š�Z���š�������•���Œ�]�����•���Z�t���[�•���o���v���Z�}�o���]�v�P�•�U���š�Z���]�Œ���‰�o���v�•���(�}�Œ���(�µ�š�µ�Œ�����µ�•���•�U���]�š�•��
management as open space for source water protection. 

Town of Branford Coastal Resilience Plan Town of Branford (2016) Coastal resilience plan for Town of Branford. 
A Statewide Total Maximum Daily Load for Bacteria 
Impaired Waters, Appendix 48: Sub-Regional Basin 
CT5112 �t Farm River 

CT DEEP (2012) Section of the statewide bacteria TMDL relevant to the Farm River watershed.  Includes 
load reduction estimates and water quality data related to cause of impairment. 

Source Water Protection Plan for the Farm River 
Watershed 

Farm River Source Water 
Steering Committee 
(2011) 

A management plan to reduce or eliminate risks to drinking water quality of public 
water systems in the watershed, including small public systems with wells and the 
larger system with reservoirs serving communities inside and outside of the watershed. 
Section 3.0 discusses flooding, flood zones, and land use associated with the Farm River. 

Source Water Assessment Report CT Department of Public 
Health (2003) 

���v���]�v�]�š�]���o�����•�•���•�•�u���v�š���}�(���Z�t���[�•���E�}�Œ�š�Z�����Œ���v�(�}�Œ�����Z���•���Œ�À�}�]�Œ���^�Ç�•�š���u���š�}���‰�Œ�}�À�]���������µ�•�š�}�u���Œ�•��
with information on public drinking water, sources of potential contamination, and 
recommendations to target and implement source water protection. 

Farm River Watershed Planning Report USDA Soil Conservation 
Service (1980) 

Planning report prepared under the authority of the Watershed Protection and Flood 
Prevention Act (PL-566), for the Connecticut Department of Environmental Protection, 
the New Haven County Soil and Water Conservation District, and the towns of East 
Haven and North Branford, to address flooding in the Farm River watershed. 
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This Plan is also consistent with EPA and CT DEEP 
guidance for watershed-based plans.  The guidance 
outlines nine key elements (see text box on this page) 
that establish the structure of the plan, including specific 
goals, objectives, and strategies to protect and restore 
water quality; methods to build and strengthen working 
partnerships; a dual focus on addressing existing 
problems and preventing new ones; a strategy for 
implementing the plan; and a feedback loop to evaluate 
progress and revise the plan as necessary.  Following this 
approach will enable implementation projects under this 
plan to be considered for funding under Section 319 of 
the Clean Water Act and improve the chances for 
funding through other state and federal sources.  
 
Table 1-2 �]�•�������^���Œ�}�•�•�Á���o�l�_�������š�Á�����v���š�Z�������W���[�•���v�]�v����
elements for watershed based plans, the NWQI 
Watershed Assessment requirements, and how the Farm 
River Watershed Management Plan addresses both sets 
of requirements. 
 
Project Steering Committee  

A steering committee was formed for the Farm River NWQI Source Water Plan project (Project Steering 
Committee) to help guide the development of the watershed management plan.  The Project Steering Committee 
met approximately bi-monthly prior to and during the plan development process starting in February 2019. Sub-
committees were also formed, organized around major issues.  The Project Steering Committee consisted of 
representatives from SWCD , the Council, RWA, NRCS, CT DEEP, Connecticut Department of Public Health (CT 
DPH), UConn-CLEAR, Save the Sound, EPA, Trout Unlimited, the watershed municipalities, and other organizations. 
Members of the Project Steering Committee and other individuals involved in the plan development process are 
listed in the Acknowledgments section at the beginning of this document. 
 
Existing Watershe d Characteristics  

Existing information was reviewed to document the physical, land use, and water quality characteristics of the 
Farm River watershed. The project team (SCWD, UConn-���>�����Z�U���&�µ�•�•���˜���K�[�E���]�o�o�•���Œ���À�]���Á���������Æ�]�•�š�]�v�P���Á���š���Œ�•�Z�����������š���U��
studies, and reports; created GIS mapping; and performed spatial analyses of the data at the watershed and 
subregional basin scale.  The outcome of this task provided the basis for the information presented in Section 2 �t 
Watershed Characteristics.  
 
Stakeholder Workshop  

A workshop meeting was held on August 19, 2020 to receive stakeholder input for the development of the Farm 
River Watershed Management Plan.  The main objectives of the workshop were �š�}���Œ���À�]���Á���š�Z�����Á���š���Œ�•�Z�����[�•��
conditions and characteristics, provide an update �}�v���š�Z�����W�o���v�[�•�������À���o�}�‰�u���v�š�U�����v�����P���š�Z���Œ���o�}�����o���]�v�(�}�Œ�u���š�]�}�v���}�v��
water quality, the locations of potential impacts, other issues of concern, and potential management

1. Identify causes and sources of pollution  
2. Estimate pollutant loading to the 

watershed and the expected load 
reductions  

3. Describe management measures that will 
achieve load reductions and targeted 
critical areas  

4. Estimated amount of technical and 
financial assistance and the relevant 
authorities needed to implement the plan  

5. Develop and information/education 
compone nt  

6. Develop a project schedule  
7. Describe the interim, measurable 

milestones  
8. Identify indicators to measure progress  
9. Develop a monitoring component  

EPA Nine Key Elements of a  
Watershed Based Plan  
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Table 1-2. How this Plan addresses the EPA Nine Key Elements and NWQI Watershed Assessment requirements 

EPA Nine Elements NWQI Requirements Location in Farm River Watershed Management 
Plan 

1. Impairment Identification of causes of impairment and 
pollutant sources or groups of similar 
sources that need to be controlled to 
achieve needed load reductions, and other 
goals identified in the watershed plan 

Identification of water quality impairments 
and treatments needed to prevent current or 
future risk of impairments to source water 
protection areas 

�x Section 2 (Watershed Characteristics) 
 

2. Load Reduction An estimate of the load reductions 
expected from management measures 

Analysis, such as load reduction modeling,  of 
the existing and potential conditions to 
identify the areas in greatest need of 
treatment 

�x Section 5 (Management Measures and 
Pollutant Load Reductions) 

�x Appendix C (Pollutant Load Modeling 
Documentation) 

3. Management 
Measures 

A description of the nonpoint source 
management measures that will need to 
be implemented to achieve load 
reductions, and a description of the critical 
areas in which those measures will be 
needed to implement this plan 

Identification of contaminants or conditions 
of concern that pose a risk to drinking water 
and would benefit from source water 
protection measures 

�x Section 3 (Management Recommendations) 
�x Section 4 (Site-Specific Project Concepts) 
 

4. Technical and 
Financial 
Assistance 

An estimate of the amounts of technical 
and financial assistance needed, 
associated costs, and/or the sources and 
authorities that will be relied upon to 
implement this plan 

Identification of the primary water quality 
resource concerns, objectives, and to what 
extent the problem can be addressed through 
NRCS technical and financial assistance 

�x Section 3 (Management Recommendations) 
recommendations tables 

�x Section 4 (Site-Specific Project Concepts) 
�x Section 6 (Funding Sources) 
�x Appendix B (Site-Specific Project Concept Cost 

Estimates) 

5. Public Information 
and Education 

An information and education component 
used to enhance public understanding of 
the project and encourage their early and 
continued participation in selecting, 
designing, and implementing the nonpoint 
source management measures  

Development of an outreach plan from the 
assessment to target agricultural producers in 
those areas for an elevated level of outreach 

�x Section 1.5 (Public Participation and Outreach) 
�x Section 3.7 (Education and Outreach) 

6. Schedule A schedule for implementing the nonpoint 
source management measures identified 
in this plan that is reasonably expeditious 

A schedule for implementing the preferred 
conservation practices recommended in the 
assessment 

�x Section 3 (Management Recommendations) 
recommendations tables 
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Table 1-2. How this Plan addresses the EPA Nine Key Elements and NWQI Watershed Assessment requirements 

EPA Nine Elements NWQI Requirements Location in Farm River Watershed Management 
Plan 

7. Milestones A description of interim measurable 
milestones for determining whether 
nonpoint source management measures 
or other control actions are being 
implemented 

Establishment of interim metrics to 
determine if objectives for producer 
participation and the implementation of 
conservation practices are being met  

�x Section 3 (Management Recommendations) 
recommendations tables 

 

8. Performance 
Criteria 

A set of criteria that can be used to 
determine whether loading reductions are 
being achieved over time and substantial 
progress is being made toward attaining 
water quality standards 

An evaluation of meeting project goals and 
the water quality objectives for agricultural 
lands that may pose a risk to source water 
protection areas 

�x Section 3 (Management Recommendations) 
recommendations tables 

 

9. Monitoring A monitoring component to evaluate the 
effectiveness of the implementation 
efforts over time, measured against the 
performance criteria established 

Maintenance and expansion of monitoring 
programs to determine whether water quality 
objectives are being met for the watershed 

�x Section 3 (Management Recommendations) 
recommendations tables 

�x Section 3.8 (Monitoring and Assessment) 
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recommendations.  To encourage participation of municipal staff, land use commissioners, and other local 
community stakeholders during the Covid-19 public health crisis, the workshop was structured as a virtual event in 
the evening and made open to the public.  A summary of the workshop discussion and its outcomes is available in 
Appendix E of this Plan. 
 
Visual Field Assessments  

�&�µ�•�•���˜���K�[�E���]�ol, SWCD, and Save the Sound conducted visual field assessments to identify restoration, conservation, 
and retrofit opportunities in stream corridors and upland portions of the watershed to reduce bacteria and 
nutrient loads to the impaired water bodies.  Sites were selected for visual field assessment based on known or 
suspected pollutant sources or areas of concern, input from the project partners and the stakeholder workshop, 
and streamwalks conducted by volunteers and Save the Sound.  The assessments were conducted using standard 
field methods and protocols adapted from NRCS and the Center for Watershed Protection for visually assessing 
stream reaches, riparian corridors, residential neighborhoods, and hotspot land uses. 
 
Site-Specific Project  Recommendations  

Site-specific restoration and conservation project recommendations were developed for the sites evaluated during 
the visual field assessments.  Recommendations were developed and prioritized for over 40 sites assessed in the 
visual field assessments.  With input from the Project Steering Committee, ten of these sites were selected for the 
development of concept designs of the site-specific recommendations.  The concept designs are presented in 
Section 4 of this Plan, and full list of site-specific recommendations in the watershed is provided in Appendix A. 
 
Pollutant Load Modeling  

Pollutant loads were modeled for the Farm River subwatersheds to guide the development of the watershed 
management plan and to estimate existing pollutant loads and anticipated load reductions associated with the 
plan recommendations.  The modeling methods and results are discussed in Section 5 of this Plan. 
 
Watershed Management Plan  

Recommended management measures were developed based on information from the previous tasks and refined 
with input from the Project Steering Committee, resulting in the management recommendations presented in 
Section 3 of this Plan.  A draft version of the Farm River Watershed Management Plan was reviewed by the Project 
Steering Committee, other stakeholders, and the public.  �/�v�����µ�P�µ�•�š���î�ì�î�í�U���&�µ�•�•���˜���K�[�E���]�o�o���]�v���}�Œ�‰�}�Œ���š�������š�Z����
�Œ���À�]���Á���Œ�•�[�����}�u�u���v�š�•���]�v�š�}���š�Z����finalized Plan. 
 

1.5 Public Participation and Outreach  

Public participation and outreach was conducted as part of the planning process to increase public understanding 
of issues affecting the watershed, to encourage participation �]�v���š�Z�����W�o���v�[�•�������À���o�}�‰�u���v�š�U��and to build support for 
implementation of its recommendations.  
 
While some outreach objectives in 2020 and 2021 were impacted by the COVID-19 pandemic, project stakeholders 
were successful in modifying their approach to recruiting/training volunteers and building awareness about water 
�‹�µ���o�]�š�Ç�����}�v�����Œ�v�•�����v�����š�Z�]�•���W�o���v�[�•�������À���o�}�‰�u���v�š�X���� 
 

�x To educate and train volunteers on streamwalks and assessment protocol (Section 2.3), SWCD and Save 
the Sound created an online training session that included a virtual streamwalk, so that volunteers could 
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observe an in-the-field streamwalk being conducted. Following the live training in July 2020, a recorded 
version was broadcast on local television and posted on YouTube.   
 

�x A public stakeholder workshop meeting was held on August 19, 2020 to present information on the Farm 
River watershed, the watershed planning process, results of initial technical analyses, general 
recommendations for reducing pollutant loads to local rivers and streams, and to provide an opportunity 
for public feedback and input on the plan development process. 
 

�x In December 2020, a presentation on this Plan and its development was given at an event hosted by the 
local organization Friends of the Farm River Estuary. 
 

�x A meeting of agricultural producers was held on February 25, 2021.  The meeting was coordinated by 
�E�Z���^�U���^�t�����U�����v�����&�µ�•�•���˜���K�[�E���]�o�o�X�����t�Z�]�o�����•ome insight was gained into the �‰�Œ�}���µ�����Œ�•�[�����}�v�����Œ�v�•�������}�µ�š 
water quality and the structural and non-structural practices employed to improve it, further efforts are 
required to engage more members of the agricultural community. 

 
The draft Farm River Watershed Management Plan was presented to the public on the evening of August 11, 2021 
at a virtual Public Information Meeting.  Questions and comments were received during and following the 
meeting, and these comments have been incorporated into this Plan. The meeting�[�• presentation materials are 
also provided in Appendix F. 
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2 Watershed Characteristics  

2.1 Watershed Description  

The Farm River watershed is a coastal drainage basin in south-central Connecticut, covering approximately 25 
square miles in the towns of North Branford, East Haven, Branford, Wallingford, Durham, Guilford, and North 
Haven (Table 2-1).  The watershed is the westernmost Subregional Basin within the Regional Basin identified by CT 
�������W�����•���^South Central Eastern Complex.�_�� Sixteen Local Basins (LBAS #5112-00 through 5112-15) comprise the 
watershed (Figure 2-1).   
 
Table 2-1. Watershed composition by municipality 

Municipality     Acres Square Miles Percent of Watershed 

North Branford 7,921 12.38 48.5 
East Haven 4,255 6.65 26 
Branford  2,820 4.41 17.2 
Wallingford 1,049 1.64 6.4 
Durham 220 0.34 1.3 
Guilford  74 0.12 0.5 
North Haven 20 0.03 0.1 

Watershed Total 16,359 25.57 100% 
 
The Farm River begins east of Pistapaug Pond near the Wallingford-North Branford town line and flows south-
southwesterly through its relatively narrow basin to Long Island Sound.  The river is fed by relatively small streams 
that flow toward the river from the east and west.  The subwatershed for the main stem of the Farm River (LBAS 
#5112-00) �������}�µ�v�š�•���(�}�Œ�����o�u�}�•�š���Z���o�(���}�(���š�Z�����Á���š���Œ�•�Z�����[�•�����Œ���]�v���P�������Œ�������~�í�î���•�‹�µ���Œ�����u�]�o���•�•�����v����extends nearly 14 miles 
from its headwaters near Pistapaug Pond to Long Island Sound.  Local Basins associated with the watershed�[s other 
major tributaries and waterbodies are: Pistapaug Pond, Gulf Brook, Burrs Brook, Maloney Brook, and Lake 
Saltonstall.  Local Basins, ���o�•�}���Œ���(���Œ�Œ�������š�}�����•���^subwatersheds�U�_ in the Farm River watershed are summarized in 
Table 2-2. 
 
Along the East Haven-Branford town line, the Farm River is tidally influenced from just south of U.S. Route 1, at the 
north end of the Estuary, to the mouth of the river at Long Island Sound.  The Estuary is approximately 233 acres in 
area, or 0.36 square miles, and functions as a transition zone between marine ecosystems and freshwater 
�����}�•�Ç�•�š���u�•���š�Z���š�����Œ�������u�}�v�P���v���š�µ�Œ���[�•���u�}�•�š���‰�Œ�}���µ���š�]�À�����Z�����]�š���š�•�X  Numerous small streams drain directly from 
uplands surrounding the Estuary.  Most tributaries are unnamed and drain relatively localized areas. 
 
The Farm River watershed is served by three types of drinking water systems �t the regional public water supply 
system operated by RWA that relies on surface water, smaller community and non-community public water 
systems that rely on groundwater, and private groundwater wells.  Pistapaug Pond, located at the top of the 
watershed in Wallingford and Durham, serves as a public water supply for residents of Wallingford outside of the 
Farm River Watershed.  A more detailed summary of these public water supplies is provided in Section 2.9.  
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Figure 2-1. Farm River Watershed and Local Basins (Subwatersheds)  
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Table 2-2. Local Basins in the Farm River watershed  

CT DEEP Local 
Basin (LBAS) # Acres Percent of 

Watershed Town(s) Description 

5112-00 7,748 47.3 
N. Branford, E. Haven, 
Branford, Wallingford, 
Guilford, Durham 

Farm River, from headwaters to 
discharge point from watershed 

5112-01 396 2.4 Wallingford/N. Branford West of Pistapaug Pond 

5112-02 860 5.3 Wallingford/Durham Pistapaug Pond 

5112-03 619 3.8 N. Branford Northeast of Gulf Brook 

5112-04 303 1.9 N. Branford Between Gulf Brook & Farm River 

5112-05 815 5.0 N. Branford/Guilford Gulf Brook 

5112-06 241 1.5 N. Branford West of Forest Road 

5112-07 475 2.9 N. Branford Between Lake Galliard & Farm River 

5112-08 318 1.9 E. Haven/N. Branford West of Pages Mill Pond 

5112-09 340 2.1 E. Haven, N. Haven Northeast of Maloney Brook 

5112-10 1,053 6.4 N. Branford, Branford Burrs Brook 

5112-11 654 4.0 E. Haven, N. Haven Maloney Brook 

5112-12 350 2.1 Branford West of Lake Saltonstall (central) 

5112-13 319 1.9 Branford West of Lake Saltonstall (north) 

5112-14 601 3.7 Branford West of Lake Saltonstall (south) 

5112-15 1,269 7.8 E. Haven/Branford Lake Saltonstall 
Watershed 
Total: 16,359 100%   

 
North of Foxon Road/CT-80 the watershed, sometimes described in this Plan ���•���š�Z�����^�µ�‰�‰���Œ���Á���š���Œ�•�Z�����U�_���]�•���‰�Œ�]�u���Œ�]�o�Ç��
rural with areas of low-density and medium-density residential land cover.  Rural, undeveloped areas are 
predominantly farmland or forest; nearly all of the agricultural land in the watershed.  Much of the forest in the 
upper watershed is owned by RWA and managed as open space to protect the public drinking water supply.  Near 
���v�����•�}�µ�š�Z���}�(���&�}�Æ�}�v���Z�}�������~�]�X���X�U���^�o�}�Á���Œ���Á���š���Œ�•�Z�����_�•�U���o���v�������}�À���Œ��is mainly medium- and high-density residential and 
commercial development.  This contrast in land cover and land use between the upper and lower watersheds is 
seen in similarly sized coastal watersheds in Connecticut.  Development in the lower watershed is balanced to 
some degree by large undeveloped areas, primarily forested lands near Lake Saltonstall managed by RWA as 
source water protection areas, and the Farm River Estuary.  
 
Major roads located in the watershed include Interstate 95, U.S. Route 1, and State Roads 17, 22, 80, and 100. 
Approximately two miles west of the watershed is Interstate 91 and its corridor.  Additional transportation 
infrastructure in the watershed includes arterial railroad line, located mostly along the Interstate 95 corridor.  
 
Major physical features and landmarks in the watershed include Lake Saltonstall, the Farm River Estuary, and the 
bedrock controlled Saltonstall Ridge and Totoket Mountain, which form the eastern boundary of the watershed. 

 
2.2 Hydrology and Streamflow  

The hydrology of the Farm River watershed �t the distribution and flow of groundwater and surface water �t is 
influenced by many factors including soil characteristics and the underlying geology, topography and landforms, 
the shape and configuration of the watershed, and land use activities such as development patterns and water 
diversions.  Average annual precipitation in the watershed and region is approximately 47 inches, distributed 



 
 

Farm River Watershed Management Plan                                                                                             16  

relatively evenly throughout the year.5  Climate change has already resulted in an increase in annual precipitation 
in Connecticut and is expected to further alter precipitation patterns toward higher rainfall intensity and higher 
severity of drought periods.6 
 
The amount of rainfall that infiltrates into the ground and is available to replenish groundwater and stream 
baseflow, as opposed to the fraction that discharges more quickly to receiving waters as surface runoff, varies 
significantly by location in the watershed given the multiple factors that influence runoff generation.  The valley 
floor generally consists of floodplain soils underlain by sand and gravel, which is conducive to infiltration and 
groundwater recharge, while in the upland areas, soils are formed in glacial till and are steep and shallow to 
bedrock on the eastern side of the valley, which tend to generate greater amounts of runoff.  The narrow shape of 
the watershed, steep bedrock ridge to the east, and historical development patterns have also influenced the 
flashiness of the river during heavy storms, which contributes to stream erosion and sediment/pollutant transport 
in wet weather. 
 
The U.S. Geological Survey (USGS) began operating a stream gauge along the Farm River in February 2020.  The 
stream gauge is located at Totoket Road�U���Œ�}�µ�P�Z�o�Ç���]�v���š�Z���������v�š���Œ���}�(���š�Z�����Á���š���Œ�•�Z���������v�����µ�‰�•�š�Œ�����u���}�(���Z�t���[�•���u���]�v��
diversion to Lake Saltonstall.  Approximately 12.9 square miles of the Farm River watershed is upstream of the 
gauge.  Figure 2-2 shows instantaneous discharge (i.e., streamflow) measured at the stream gauge for the 
approximately 1-year period of record, as well as mean monthly discharge for the corresponding period.  Mean 
monthly streamflow at this location varied considerably throughout the year, ranging from a high of approximately 
48 cubic feet per second (cfs) in April to a low of approximately 4 cfs in August and September.  Instantaneous 
streamflow (top graph) increased by an order of magnitude or more during storm events, with a peak discharge of 
nearly 500 cfs during the brief period of record. 
 

 

                                                      
5 Mean annual precipitation based on precipitation records at Tweed New Haven Airport for the period 1981 to 2010 (NOAA 
National Climatic Data Center: https://www.ncdc.noaa.gov/cdo-web/) 

6 Connecticut Institute for Resilience and Climate Adaptation. Connecticut Physical Climate Science Assessment Report. 2019. 74 
pages. Available at: https://circa.uconn.edu/wp-content/uploads/sites/1618/2019/08/CTPCSAR-Aug2019.pdf 

Figure 2-2. Instantaneous discharge (left) and mean monthly discharge (right) in cubic feet per second of the Farm 
River at Totoket Road (Source: USGS)  

 



 
 

Farm River Watershed Management Plan                                                                                             17  

2.3 Water Quality  

Water quality in the Farm River watershed is mixed.  In certain tributaries and stream segments, water quality is 
good with adequate in-stream flows.  These segments support healthy populations of resident fish species and 
macroinvertebrates.  Similarly, the public drinking water supply sources managed by RWA are well-protected by 
surrounding undeveloped lands and are characterized by high-quality waters.  On the other hand, the long history 
of development and certain land use activities have adversely impacted much of the Farm River and some of its 
tributaries, which in turn have contributed to water quality issues in the Farm River Estuary and downstream 
embayments including Long Island Sound.  The water quality impairments and impaired designated uses 
summarized in this section ���Œ�����(�Œ�}�u�����d���������W�[�•���î�ì�î�ì���/�v�š���P�Œ���š�������t���š���Œ���Y�µ���o�]�š�Ç���Z���‰�}�Œ�š (IWQR),7 a biennial report 
�Œ���‹�µ�]�Œ���������Ç���š�Z�����&�������Œ���o�����o�����v���t���š���Œ�������š���}�v���š�Z�����•�š���š���[�•���}�v�P�}�]�v�P���Á���š���Œ���‹�µ���o�]�š�Ç���u�}�v�]�š�}�Œing and assessments.  
 
Water Quality Impairments  

In the Farm River watershed, eight stream segments and the Farm River Estuary segment were assessed by CT 
DEEP for the 2020 IWQR.  Of these, all three segments of the Farm River, the Estuary segment, and three tributary 
segments are listed as impaired (i.e., do not meet water quality standards) for at least one designated use category 
(Figure 2-3 and Table 2-3).  As defined in Section 40 CFR 131.3(f) of the Clean Water Act, designated uses are 
�^�š�Z�}�•�����µ�•���•���•�‰��cified in water quality standards for each waterbody or segment whether or not they are being 
���š�š���]�v�����X�_  The water quality impairments identified by CT DEEP are due to specific pollutants (i.e., fecal indicator 
bacteria nutrients, turbidity, and sodium) based on water quality assessments, or non-pollutant causes such as 
flow regime modification.  Water quality issues associated with other pollutants commonly found in stormwater 
and nonpoint source runoff, such as vehicle fluids/petroleum products and other winter deicing constituents, have 
not been adequately assessed to determine the impairment status relative to these other pollutants. 
 

�x Farm River.  All four segments of the river were assessed, and three are listed as impaired: 

1. Segment CT5112-00_01 �~�^�&���Œ�u River (East Haven)-�ì�í�_�•���]�•���ò�X�í�ð���u�]�o���•�����v�������Æ�š���v���•���(�Œ�}�u���š�Z����
beginning of the Estuary (south of U.S. Route 1) upstream to its confluence with Burrs Brook.  
This segment is impaired for the designated uses of recreation and aquatic life.  

2. Segment CT5112-00_02 �~�^�&���Œ�u���Z�]�À���Œ���~�E�}�Œ�š�Z�����Œ���v�(�}�Œ���•-�ì�î�_�•���]�•���í�X�î�ð���u�]�o���•�����v�������Æ�š���v���•���(�Œ�}�u���š�Z����
confluence with Burrs Brook upstream to Pages Millpond outlet dam.  This segment is 
impaired for the designated uses of recreation and aquatic life. 

3. Segment CT5112-00_03a �~�^�&���Œ�u���Z�]�À���Œ��(North Branford)-�ì�ï���U�_�•���]�•���ð���u�]�o���•�����v�������Æ�š���v���•���(�Œ�}�u���š�Z����
inlet to Pages Millpond upstream to the confluence with Gulf Brook. Appendix A-1 of the 
�/�t�Y�Z���•�š���š���•���š�Z���š�����•�•���•�•�u���v�š�•���Ç�]���o���������^�]�v�•�µ�(�(�]���]���v�š���]�v�(�}�Œ�u���š�]�}�v�_���Œ���P���Œ���]�v�P���]�u�‰���]�Œ�u���v�š�•���(�}�Œ���š�Z����
designated uses of recreation and aquatic life. 

4. Segment CT5112-00_03b �~�^�&���Œ�u���Z�]�À���Œ���~�E�}�Œ�š�Z�����Œ���v�(�}�Œ���•-�ì�ï���_�•���]�•���ð�X�ô�ó���u�]�o���•�����v�������Æ�š���v���•���(�Œ�}�u��
the confluence with Gulf Brook upstream to its headwaters near Hyla Lane.  This segment is 
impaired for the designated use of fish, other aquatic life, and wildlife due to flow regime 
modification.  Appendix A-�í���}�(���š�Z�����/�t�Y�Z���•�š���š���•���š�Z���š�����•�•���•�•�u���v�š�•���Ç�]���o���������^�]�v�•�µ�(�(�]���]���v�š��
�]�v�(�}�Œ�u���š�]�}�v�_���Œ���P���Œ���]�v�P���]�u�‰���]�Œ�u���v�š�•���(�}�Œ���š�Z���������•�]�P�v���š�������µ�•�����}�(���Œ�����Œ�����š�]�}�v�X 

�x Farm River Estuary.  The estuary segment CT-C1_011 �~�^�>�/�^���������/�v�v���Œ��- �&���Œ�u���Z�]�À���Œ�U�������•�š���,���À���v�_�•���]�•���ì�X�ò�ò��
square miles and extends from State Route 142 to the saltwater limit just upstream of U.S. Route 1.  The 

                                                      
7 ���d���������W�[�•���î�ì�î�ì���/�t�Y�Z�����v�������o�o���Œ���‰orts to Congress since 2004, are available at https://portal.ct.gov/DEEP/Water/Water-
Quality/Water-Quality-305b-Report-to-Congress 
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Estuary is impaired for the designated uses of recreation and aquatic life due to low dissolved oxygen and 
excess nutrients and total nitrogen.  Use of shellfish harvesting was not assessed.  

 
Embayment at the Mouth of Farm River.  This segment CT-C2_015-�^�����~�^�>�/�^���������^�Z�}�Œ����- Pages Cove, 
���Œ���v�(�}�Œ���_�•���]�•���ì�X�ó�ï���•�‹�µ���Œ�����u�]�o���•�����v�������Æ�š���v���•���(�Œ�}�u��Mansfield Point to the Johnson Point area and out 
approximately 1,000 feet offshore.  This segment is impaired for the designated uses of recreation and 
aquatic life due to low dissolved oxygen and excess nutrients and total nitrogen.  (Note: this segment is 
outside the Farm River watershed but is included here because it is the receiving waterbody of the Farm 
�Z�]�À���Œ�[�•�����]�•���Z���Œ�P���X�• 
 

�x Burrs Brook.  Segment CT5112-�í�ì�z�ì�í���~�^���µ�Œ�Œ�•�����Œ�}�}�l-�ì�í�_�•���]�•�������•���Œ�]�����������•�������]�v�P���í�X�ï�ñ���u�]�o���•�����v�������Æ�š���v���]�v�P��
from the confluence with Farm River to the outl���š���(�}�Œ���^�s�]���[�•���W�}�v���X�_�����d�Z�]�•���•���P�u���v�š���]�•���]�u�‰���]�Œ�������(�}�Œ���š�Z����
designated use of aquatic life due to high levels of sodium and turbidity.  Appendix A-1 of the IWQR states 
�š�Z���š�����•�•���•�•�u���v�š�•���Ç�]���o���������^�]�v�•�µ�(�(�]���]���v�š���]�v�(�}�Œ�u���š�]�}�v�_���Œ���P���Œ���]�v�P���]�u�‰���]�Œ�u���v�š�•���(�}�Œ���š�Z���������•�]�P�v���š������use of 
recreation. 
 

�x Gulf Brook.  Segment CT5112-�ì�ñ�z�ì�í���~�^�'�µ�o�(�����Œ�}�}�l���~�E�}�Œ�š�Z�����Œ���v�(�}�Œ���•-�ì�í�_�•���]�•���ï�X�ð�î���u�]�o���•�����v�������Æ�š���v���•���(�Œ�}�u���]�š�•��
confluence with the Farm River to its headwaters west of Reeds Gap Road near the North 
Branford/Guilford town line.  This segment is impaired for the designated use of fish, other aquatic life, 
and wildlife due to flow regime modification. Recreation use was not assessed. 
 

Table 2-3. Impaired waterbody segments in the Farm River watershed 

Impaired Segment Impaired Designated Use Cause TMDL Status 

CT5112-00_01 
Farm River (East Haven)-01 

Habitat for Fish, Other Aquatic Life 
and Wildlife; Recreation 

Escherichia coli; Cause 
Unknown 

CT Statewide 
Bacteria TMDL, 
2012 

CT5112-00_02 
Farm River (North 
Branford)-02 

Habitat for Fish, Other Aquatic Life 
and Wildlife; Recreation; drinking 
water 

Escherichia coli; Cause 
Unknown 

CT Statewide 
Bacteria TMDL, 
2012 

CT5112-00_03b*  
Farm River (North 
Branford)-03b 

Habitat for Fish, Other Aquatic Life 
and Wildlife 

Flow regime modification No TMDL 

CT-C1_011*  
LIS CB Inner - Farm River, 
East Haven 

Habitat for Fish, Other Aquatic Life 
and Wildlife 

Dissolved oxygen, 
nutrients and total 
nitrogen 

No TMDL 

CT5112-10_01 
Burrs Brook-01 

Habitat for Fish, Other Aquatic Life 
and Wildlife 

Turbidity, sodium No TMDL 

CT5112-05_01*  
Gulf Brook (North 
Branford)-01 

Habitat for Fish, Other Aquatic Life 
and Wildlife 

Flow regime modification No TMDL 

*Segment is newly listed in 2020 IWQR 
 
�W�}�š���v�š�]���o���•�}�µ�Œ�����•���}�(���������š���Œ�]�����]�v���š�Z�����Á���š���Œ�•�Z�������]�v���o�µ�������^�v�}�v�‰�}�]�v�š���•�}�µ�Œ�����•�_���•�µ���Z as diffuse stormwater runoff, 
failing or malfunctioning septic systems, agricultural activities including but not limited to farms in the upper 
watershed, and waste from wildlife and pets.  �^�W�}�]�v�š���•�}�µ�Œ�����•�_���}�(���������š���Œ�]�����]�v���o�µ���������]�•���Z���Œ�P���•���(�Œ�}�u���D�µ�v�]���]�‰���o��
Separate Storm Sewer Systems (MS4s), potential illicit discharges, and runoff from industrial and commercial 
facilities.  Sources of excess nutrients in the watershed include failing or malfunctioning septic systems, agricultural 
and urban runoff, sedimentation, and atmospheric deposition. 
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Figure 2-3.  Water Quality Impairments (2020) in the Farm River watershed  
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Total Maximum  Daily Load ( TMDL) Analysis and Target Load Reductions  

���d���������W�����}�u�‰�o���š�����������^�^�š���š���Á�]�������������š���Œ�]�����d�}�š���o���D���Æ�]�u�µ�u�������]�o�Ç���>�}�����_���~�d�D���>�•���(�}r 176 impaired waterbody 
segments, including the Farm River8, based on the 2010 Impaired Waters List.  The TMDL sets target reductions in 
fecal indicator bacteria and establishes a framework for restoring water quality of the impaired segments.  Water 
quality data was collected by CT DEEP from two sampling stations on the lower Farm River.  The segment CT5112-
00_01, from the Estuary to Burrs Brook, was sampled in 2003, 2004, and 2006-2009; the segment CT5112-00_02, 
from Burrs Brook to Pages Mill Pond, was sampled in 1998 and 2000.  Based on this data, these segments were 
included in ���}�v�v�����š�]���µ�š�[�•���^�š���š���Á�]�������������š���Œ�]�� TMDL in 2012, which established that: 
 

�x Farm River segment CT5112-00_01 requires: (1) a 91% reduction in geometric mean fecal coliform levels, 
and (2) a 98% reduction in single sample fecal coliform levels (98% of samples having less than 410 
colonies/100ml) 
 

�x Farm River segment CT5112-00_02 requires: (1) a 91% reduction in geometric mean fecal coliform levels, 
and (2) a 75% reduction in single sample fecal coliform levels (75% of samples having less than 410 
colonies/100ml) 

 
No TMDL, and thus no recommended reductions, have been established for the remaining upstream impaired 
segments of the Farm River, its tributaries, or the Estuary listed in 2020.  In lieu of a TMDL, some watersheds have 
relied on other published data on bacteria levels to guide management decision to improve and protect water 
quality.9   
 
Water Quality Monitoring  

CT DEEP monitors ambient water quality at two locations within the watershed (Table 2-4 and Figure 2-3), in 
addition to reviewing data collected by other agencies and organizations.  These data are incorporated into the 
biennial IWQR and TMDLs.  Due to constrained resources, CT DEEP has a limited number of fixed stations across 
the state that are monitored on an annual basis.  Additional assessments are conducted annually on a five-year 
rotating basis by major watershed throughout the state (i.e., one year the focus will be the Housatonic River Major 
Basin, and another it will be the Connecticut River Major Basin).  As such, the 2012 TMDL for the Farm River 
watershed is based on limited water quality monitoring data between 1998 and 2009; additional monitoring was 
conducted in 2013 and 2018.  
 

Table 2-4. CT DEEP Ambient Water Quality Monitoring Stations 

Ambient Water 
Quality Station ID 

TMDL 
Station ID Waterbody Location 

15388 932 Farm River (East Haven)-01 Off Gloria Place, East Haven 
15025 69 Farm River (North Branford)02 Totoket Road, North Branford 

 
Water quality is also monitored by CT DEEP through ongoing data collection on fish communities and 
macroinvertebrate diversity.  Fish species counts are routinely conducted during a whole community census at 
established monitoring stations.  Similarly, macroinvertebrate organisms �t such as aquatics insects, worms, and 
                                                      
8 A Statewide Total Maximum Daily Load for Bacteria Impaired Waters and Appendix 48: Sub-Regional Basin CT5112 �t Farm 
River, CT DEEP. Available at portal.ct.gov/DEEP/Water/TMDL/Total-Maximum-Daily-Load 

9 Mullaney, J.R., 2013, Nutrient concentrations and loads and Escherichia coli densities in tributaries of the Niantic River 
estuary, southeastern Connecticut, 2005 and 2008�t2011: U.S. Geological Survey Scientific Investigations Report 2013�t5008, 
27 pages. Available at Mullaney, J.R., 2013, Nutrient concentrations and loads and Escherichia coli densities in tributaries of 
the Niantic River estuary, southeastern Connecticut, 2005 and 2008�t2011: U.S. Geological Survey Scientific Investigations 
Report 2013�t5008, 27 pages, at http://pubs.usgs.gov/sir/2013/5008/ 
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crustaceans �t �Z���À�����������v�����}�o�o�����š�������•�]�v�������š�Z�����í�õ�ó�ì�[�•���š�}�����•�•���•�•���Á���š���Œ���‹�µ���o�]�š�Ç���]�v�����}�v�v�����š�]���µ�š�X  Table 2-5 summarizes 
the data history of the nine sampling locations in the Farm River watershed, as identified by �š�Z�����^���d���������W���&�]�•�Z��
���}�u�u�µ�v�]�š�Ç�������š�����s�]���Á���Œ�_���~statewide data is available through the Viewer cteco.uconn.edu/projects/fish/).  
 
Fish, macroinvertebrate, water quality, and water quantity data are evaluated against state water quality 
standards every two years, as required under the Federal Clean Water Act, and published in the biennial IWQR.  
 

Table 2-5. CT DEEP Fish & Macroinvertebrate Sampling Locations 

Station ID Location Fish Species Counts 
(year) 

Macroinvertebrate 
Genera Counts (year) 

15065 Farm River off Gloria Place,  East Haven 2006 2013 

15023 Farm River at SR-142/ Hemingway Ave. 
crossing,  East Haven 2003 -- 

18157 Lake Saltonstall, East Haven 1987-2008, 2001, 
2011, 2014, 2017 -- 

14194 Farm River south of Totoket Road crossing, 
N. Branford 1990, 1999 1990 

15067 Farm River, west of Totoket Valley Park, N. 
Branford 2013 2013 

14193 
Farm River near intersection of SR-
22/Forest Road and Gulf Brook Drive, N. 
Branford 

2011, 2012 2013 

17312 �'�µ�o�(�����Œ�}�}�l���}�(�(���d�}�u�u�Ç�[�•���W���š�Z�U���E�X�����Œ���v�(�}�Œ�� 2009, 2013 2013 

15018 Farm River east of Farmington Drive, N. 
Branford 2003, 2013 2013 

16648 Farm River west of Reeds Gap Road, N. 
Branford 1990 1990 

 
USGS established a monitoring station at a co-located stream gauge (site # 01195399) in the Farm River in 
February 2020 to support efforts by CT DEEP to evaluate nutrient loads into Long Island Sound.10  At the time of 
this Plan, continuous streamflow, and monthly and storm-event nutrient samples, are being collected at the site 
for use in developing an updated statewide nutrient model.  The Farm River was selected because, as a small 
coastal stream, it filled a data-gap in the monitoring design; additionally, the river is the primary tributary to a 
priority embayment complex identified by CT DEEP for further study and development of an embayment-specific 
estuarine nutrient process model.  The site is located above �Z�t���[�• water diversion to Lake Saltonstall to reflect the 
upstream nutrient contributions to the Estuary.  These projects are associated with the ���d���������W�[�•��Second 
Generation Nitrogen Strategy11 and �š�Z�����>�}�v�P���/�•�o���v�����^�}�µ�v�����^�š�µ���Ç�[�• Comprehensive Conservation and Management 
Plan.12  Sampling is also being conducted by USGS, with support from SWCD, for fecal indicator bacteria 
(Escherichia coli and fecal coliform) to support the development and implementation of this watershed 
management plan. 
 
Streamwalks, or visual stream assessments, were organized and conducted in 2020 by SWCD and Save the Sound, 
as one of many recent efforts to expand community engagement in the watershed, advance the watershed 
planning process, and identify potential projects that will improve water quality.  Streamwalks are a simplified 
assessment practice used to evaluate the condition of aquatic ecosystems associated with streams.  To gauge the 
overall condition of a stream and its riparian buffers and floodplains, streamwalks use an informal evaluation of in-
stream habitat, vegetative protection, bank erosion, floodplain connection, vegetated buffer width, floodplain 

                                                      
10  Station data is available at https://waterdata.usgs.gov/usa/nwis/uv?01195399. 
11 CT DEEP. 2019. ���}�v�v�����š�]���µ�š�[�•���^�����}�v�����'���v���Œ���š�]�}�v���E�]�š�Œ�}�P���v���^�š�Œ���š���P�Ç�U���>�}�v�P���/�•�o���v�����^�}�µ�v���U���î�ì�í�ó-2022. 
12 Long Island Sound Study. 1994. Comprehensive Conservation and Management Plan. 
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vegetation and habitat, and floodplain encroachment.  Streamwalks can also identify problem areas and provide a 
basis for further investigations and potential restoration projects, in addition to creating opportunities for public 
participation (as volunteers) and outreach.  Volunteer training was based on the methodology developed by NRCS, 
which has been used in similar assessments in the West River and Mill River watersheds.  In 2020, SWCD and Save 
the Sound staff and 20 volunteers from throughout the watershed assessed more than 10 miles of stream, 
assessing 14 of the 20 river segments north of the Farm River Estuary.  Additional segments of the river and the 
Estuary are expected to be completed in 2021. 
 
From 2001-2009, �Z�t���[�•���Á���š���Œ���‹�µ���o�]�š�Ç���u�}�v�]�š�}�Œ�]�v�P���‰�Œ�}�P�Œ���u included sampling at six locations on the Farm River 
for the following parameters: total coliform, Escherichia coli, color, turbidity, pH, total organic carbon, iron, 
manganese, sodium, total phosphorous, total Kjeldal nitrogen, nitrate (NO3) and total nitrogen.  Sampling was 
done quarterly at these locations, as well as the tributary Burrs Brook and the Hosley Brook diversion to Lake 
Saltonstall.  Through this period and to present, RWA has monitored water quality at Lake Saltonstall.  Generally, 
two locations are sampled monthly during the growing season along in-lake profiles (surface to bottom at two 
sites) at one meter intervals; parameters include: temperature, pH, specific conductance, turbidity, dissolved 
oxygen, chlorophyll-a and phycocyanin (an indicator of cyanobacteria).  Data on nutrients, algae, and physical 
conditions are collected.  In 2019, RWA resumed monitoring monthly at two locations on the Farm River, which 
can include supplemental event-based sampling and occasional sampling of Burr Brook.  Current parameters are: 
temperature, pH, specific conductance, turbidity and dissolved oxygen.  Laboratory samples are also collected for 
total phosphorous, total nitrogen, nitrogen oxides (NOx), total organic carbon, and dissolved organic carbon.  
 
Save the Sound also coordinates the Unified Water Study (UWS), a water quality program designed to collect 
standardized data in Long Island Sound and its embayments.  Save the Sound developed the monitoring protocol 
and partnered with local groups to launch the program in 2017 in selected embayments in New York and 
Connecticut.  In 2018, the local conservation organization Friends of the Farm River Estuary successfully applied to 
Save the Sound to manage water quality sampling in the Farm River Estuary.  Four stations were established in the 
Estuary and the embayment (outside of the watershed); the Farm River watershed contains one station, located 
approximately 0.2 miles north of State Route 142. The stations have been sampled annually for UWS Tier I 
parameters: dissolved oxygen, water clarity, temperature, salinity, and chlorophyll-a.  All data and monitoring 
protocols are publicly available at www.savethesound.org/water-monitoring-ecological-health. 
 

2.4 Land Cover and Land Use  

Both the distribut�]�}�v���}�(���o���v�������}�À���Œ���~�‰�Z�Ç�•�]�����o���^���}�À���Œ�]�v�P�_���}�(���š�Z�����o���v���•�����‰��) and land use (how people make use of 
land) within a watershed play important roles in shaping the spatial patterns and sources of NPS pollution and 
water quality.  The conversion of forests, floodplains, and other natural areas to developed land, which increases 
impervious cover (Section 2.5) and eliminates key natural landscape functions, is central to determining how 
changes in the rate and volume of stormwater contribute to water quality impairments. 
 

Land Cover  

Figure 2-4 shows the distribution of land cover across the Farm River watershed based on the most recent (2015) 
land cover data available from UConn-CLEAR.  The watershed is nearly 44% forested, including forested wetlands 
(Table 2-6).  Forested land cover is followed by all developed land cover types (Developed, Turf and Grass, Other 
Grass, and Agriculture, Barren, Utility ROW), which account for approximately 50% of land cover in the watershed.  
Agriculture accounts for just over 9% of the watershed.  Most of the land classified as Barren is part of the Tilcon 
quarry in North Branford off Forest Road.  Open water and non-forested wetlands make up 6% of the watershed.   
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Table 2-6 pro�À�]�����•�������•�µ�u�u���Œ�Ç���}�(���š�Z�����Á���š���Œ�•�Z�����[�•���o���v�������}�À���Œ�U���‰ublished by UConn-CLEAR, for 1985 and 2015, 
showing how land cover has changed in the watershed over this 30-year period.  Similar to many other suburban 
watersheds in Connecticut over this period, agriculture and forest (over 2 square miles) has been converted to 
developed land cover types as a result of development. 
 
Land Use 

Land use classifications in the Farm River watershed were obtained from the watershed municipalities via parcel 
data made available by the South Central Regional Council of Governments (SCRCOG).  Residential use is the 
���}�u�]�v���v�š�������À���o�}�‰�������o���v�����µ�•�����š�Z�Œ�}�µ�P�Z�}�µ�š���š�Z�����Á���š���Œ�•�Z�����U�����}�u�‰�Œ�]�•�]�v�P���ð�í�9���}�(���š�Z�����Á���š���Œ�•�Z�����[�•���o���v�������Œ�������~Table 2-7; 
Figure 2-5).  An additional 9.7% of parcels are associated with other land use categories related to development 
(Commercial, Institutional, Industrial, Mixed Use).  Development is concentrated in the lower watershed (southern 
North Branford, East Haven, Branford) south of Foxon Road, and in particular near the Interstate-95 corridor. 
Parcels classified as Open Space account for over a quarter of the land use in the watershed.  
 

Table 2-6. Land cover in the Farm River watershed in 1985 and 2015 

Land Cover 1985 Area 
(sq. mi.) 

1985 
Percent  
Cover 

2015 Area 
(sq. mi.) 

2015 
Percent 
Cover 

Change 
(sq. mi.) 

Developed 5.26 22.80 6.50 25.41 +1.24 

Turf and Grass 1.81 8.49 2.42 9.46 +0.61 

Other Grass 0.52 2.70 0.7 2.72 +0.18 

Agriculture 3.42 11.15 2.38 9.31 -1.04 

Deciduous Forest 10.61 38.52 9.57 37.45 -1.04 

Coniferous Forest 0.93 3.56 0.88 3.45 -0.05 

Water 1.10 4.26 1.14 4.47 +0.04 

Non-Forested Wetlands 0.01 0.04 0.01 0.03 0 

Tidal Wetlands 0.42 1.64 0.42 1.61 0 

Forested Wetlands 0.81 2.93 0.73 2.87 -0.08 

Barren 0.56 3.44 0.71 2.79 +0.15 

Utility ROW (forest) 0.12 0.47 0.11 0.43 -0.01 

Watershed Total 25.57 100% 25.57 100%  
 
It should be noted that uncategorized land parcels (No Land Use, Other, no classification) account for nearly 22% 
of �š�Z�����Á���š���Œ�•�Z�����X�����������}�u�‰���Œ�]�•�}�v���}�(���š�Z�����Á���š���Œ�•�Z�����[�•���u���‰�‰�]�v�P���}�(���o���v�������}�À���Œ�����v�����o���v�����µ�•�����~Figures 2-4 and 2-5, 
respectively) suggests that these uncategorized parcels are primarily a mix of agricultural, residential, and open 
space land uses.  A parcel-based lan�����µ�•���������š���P�}�Œ�Ç���(�}�Œ�����P�Œ�]���µ�o�š�µ�Œ�����Á���•���v�}�š�����À���]�o�����o�������š���š�Z�����š�]�u�����}�(���š�Z�]�•���W�o���v�[�•��
development. 
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Figure 2-4.  Land Cover 

  




































































































































































































































































































































































































































