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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 

contains nearly all of the watershed’s remaining agricultural lands and the majority of its forested lands.  In 2015, 

University of Connecticut’s Center for Land Use Education and Research (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 

approximately 2% of the watershed’s land 

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 

“impairments,” which means that the waterbodies cannot support certain types of uses such as recreation or 

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-CLEAR shows that, from 1985 to 2015, an estimated 658 acres of the watershed’s land area 

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).  Given the watershed’s location 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 – 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.  A “nonpoint source” is one that does not meet the Clean Water Act’s 

definition of “point source,” 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 along the water’s edge create buffer 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 Supplies 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 – and quantity – 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 
Whittemore and Schoneweis. “The Hydrologic (Water) Cycle.” 
Kansas Geological Survey) 

https://www.epa.gov/nps/basic-information-about-nonpoint-source-nps-pollution
https://www.epa.gov/nps/basic-information-about-nonpoint-source-nps-pollution
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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 diminish a stream’s natural 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 Change  

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 

changes and stresses continue to alter the Estuary’s environmental conditions and further degrade habitat that 

support shellfish, vertebrates, and other marine fauna.  

 

Capacity Building and Community Engagement 

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 in the Farm River watershed’s protection and restoration 

                                                      
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 2011–5077. 

 



 
 

Farm River Watershed Management Plan  5 

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’s 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 

level of development limits the public’s access along the 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 – SWCD, Connecticut Council on Soil and Water Conservation, NRCS, RWA, the 

watershed’s municipalities, Save the Sound,4 CT DEEP, and others – 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: 

 

 Help return impaired waters to swimmable and fishable conditions 

 Protect high quality waters including drinking water supplies 

 Reduce downstream water quality impacts to Long Island Sound  

 Address both urban and agricultural nonpoint sources of pollution 

 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: 

 

 Characterize current baseline water quality and land use conditions in the watershed 

 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 

https://www.savethesound.org/
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 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 

 Identify water quality monitoring needs to support plan implementation 

 Raise public awareness of water quality and related projects/programs 

 Increase community involvement and strengthen stakeholder partnerships 

 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’s (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 

watershed’s water resources.  Unless a recommendation is identified as a required action under an existing local, 

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.  Fuss & O’Neill, Inc. was retained by SWCD to lead the development of the Farm River Watershed 

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 

F, “Areawide Conservation Planning” (180-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’s activities to monitor, assess and 
report on the quality of its waters relative to attainment of designated uses established 
by the State’s Water Quality Standards. 

Consumers’ Annual Report on Water Quality RWA 
(through 2020) 

Annual summary of water quality analysis and results from RWA’s monitoring program, 
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 
community’s goals and build consensus around future land use and economic and social 
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) An inventory and assessment of the region’s natural hazards, existing resources, and the 
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-range planning, as required by Connecticut’s 
Public Act 85-535, “An Act Concerning a Connecticut Plan for Public Water Supply 
Coordination.”  

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) Third major update that describes RWA’s landholdings, their plans for future uses, its 
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 – 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) 

An initial assessment of RWA’s North Branford Reservoir System to provide customers 
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 is a “crosswalk” between the EPA’s nine 

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 Watershed 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-CLEAR, Fuss & O’Neill) reviewed existing watershed data, 

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 – 

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 to review the watershed’s 

conditions and characteristics, provide an update on the Plan’s development, and gather local information on 

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 

component 

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 

 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 

 Section 5 (Management Measures and 
Pollutant Load Reductions) 

 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 

 Section 3 (Management Recommendations) 

 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 

 Section 3 (Management Recommendations) 
recommendations tables 

 Section 4 (Site-Specific Project Concepts) 

 Section 6 (Funding Sources) 

 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 

 Section 1.5 (Public Participation and Outreach) 

 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 

 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  

 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 

 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 

 Section 3 (Management Recommendations) 
recommendations tables 

 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 

Fuss & O’Neill, 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.  In August 2021, Fuss & O’Neill incorporated the 

reviewers’ comments into the 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 in the Plan’s development, 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 

quality concerns and this Plan’s development.   

 

 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.   

 

 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. 

 

 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. 

 

 A meeting of agricultural producers was held on February 25, 2021.  The meeting was coordinated by 

NRCS, SWCD, and Fuss & O’Neill.  While some insight was gained into the producers’ concerns about 

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’s 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 

DEEP as “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) accounts for almost half of the watershed’s drainage area (12 square miles) and 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, also referred to as “subwatersheds,” 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 

ecosystems that are among nature’s most productive habitats.  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 – 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 as the “upper watershed,” is primarily 

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 

and south of Foxon Road (i.e., “lower watershed”), land cover 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 – the distribution and flow of groundwater and surface water – 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 
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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, roughly in the center of the watershed and upstream of RWA’s main 

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)  

 

https://www.ncdc.noaa.gov/cdo-web/
https://circa.uconn.edu/wp-content/uploads/sites/1618/2019/08/CTPCSAR-Aug2019.pdf
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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 are from CT DEEP’s 2020 Integrated Water Quality Report (IWQR),7 a biennial report 

required by the Federal Clean Water Act on the state’s ongoing water quality monitoring 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 

“those uses specified in water quality standards for each waterbody or segment whether or not they are being 

attained.”  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. 

 

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

1. Segment CT5112-00_01 (“Farm River (East Haven)-01”) is 6.14 miles and extends from the 

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 (“Farm River (North Branford)-02”) is 1.24 miles and extends from the 

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 (“Farm River (North Branford)-03a,”) is 4 miles and extends from the 

inlet to Pages Millpond upstream to the confluence with Gulf Brook. Appendix A-1 of the 

IWQR states that assessments yielded “insufficient information” regarding impairments for the 

designated uses of recreation and aquatic life. 

4. Segment CT5112-00_03b (“Farm River (North Branford)-03b”) is 4.87 miles and extends from 

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-1 of the IWQR states that assessments yielded “insufficient 

information” regarding impairments for the designated use of recreation. 

 Farm River Estuary.  The estuary segment CT-C1_011 (“LIS CB Inner - Farm River, East Haven”) is 0.66 

square miles and extends from State Route 142 to the saltwater limit just upstream of U.S. Route 1.  The 

                                                      
7 CT DEEP’s 2020 IWQR and all reports to Congress since 2004, are available at https://portal.ct.gov/DEEP/Water/Water-

Quality/Water-Quality-305b-Report-to-Congress 

https://portal.ct.gov/DEEP/Water/Water-Quality/Water-Quality-305b-Report-to-Congress
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-SB (“LIS CB Shore - Pages Cove, 

Branford”) is 0.73 square miles and extends from 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 

River’s discharge.) 

 

 Burrs Brook.  Segment CT5112-10_01 (“Burrs Brook-01”) is described as being 1.35 miles and extending 

from the confluence with Farm River to the outlet for “Vic’s Pond.”  This segment is impaired for the 

designated use of aquatic life due to high levels of sodium and turbidity.  Appendix A-1 of the IWQR states 

that assessments yielded “insufficient information” regarding impairments for the designated use of 

recreation. 

 

 Gulf Brook.  Segment CT5112-05_01 (“Gulf Brook (North Branford)-01”) is 3.42 miles and extends from its 

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 

 

Potential sources of bacteria in the watershed include “nonpoint sources” such 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.  “Point sources” of bacteria include discharges from Municipal 

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  

CT DEEP completed a “Statewide Bacteria Total Maximum Daily Load” (TMDL) for 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 Connecticut’s Statewide Bacteria TMDL in 2012, which established that: 

 

 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) 

 

 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 – such as aquatics insects, worms, and 

                                                      
8 A Statewide Total Maximum Daily Load for Bacteria Impaired Waters and Appendix 48: Sub-Regional Basin CT5112 – 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 2008–2011: U.S. Geological Survey Scientific Investigations Report 2013–5008, 
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 2008–2011: U.S. Geological Survey Scientific Investigations 
Report 2013–5008, 27 pages, at http://pubs.usgs.gov/sir/2013/5008/ 

file://///private/DFS/ProjectData/P2020/0260/A10/Deliverables/Watershed%20plan/The%20A%20Statewide%20Total%20Maximum%20Daily%20Load%20for%20Bacteria%20Impaired%20Waters%20and%20Appendix%2048:%20Sub-Regional%20Basin%20CT5112%20–%20Farm%20River%20are%20available%20from%20CT%20DEEP%20at%20portal.ct.gov/DEEP/Water/TMDL/Total-Maximum-Daily-Load.
http://pubs.usgs.gov/sir/2013/5008/
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crustaceans – have been collected since the 1970’s to assess water quality in Connecticut.  Table 2-5 summarizes 

the data history of the nine sampling locations in the Farm River watershed, as identified by the “CT DEEP Fish 

Community Data Viewer” (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 Gulf Brook off Tommy’s Path, N. Branford 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 RWA’s water diversion to Lake Saltonstall to reflect the 

upstream nutrient contributions to the Estuary.  These projects are associated with the CT DEEP’s Second 

Generation Nitrogen Strategy11 and the Long Island Sound Study’s 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. Connecticut’s Second Generation Nitrogen Strategy, Long Island Sound, 2017-2022. 
12 Long Island Sound Study. 1994. Comprehensive Conservation and Management Plan. 

http://cteco.uconn.edu/projects/fish/
https://waterdata.usgs.gov/usa/nwis/uv?01195399
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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, RWA’s water quality monitoring program 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 distribution of land cover (physical “covering” of the landscape) 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.   

 

http://www.savethesound.org/water-monitoring-ecological-health
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Table 2-6 provides a summary of the watershed’s land cover, published 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 

dominant developed land use throughout the watershed, comprising 41% of the watershed’s land area (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 the watershed.  A comparison of the watershed’s mapping of land cover and land use (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 land use category for agriculture was not available at the time of this Plan’s 

development. 
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Figure 2-4.  Land Cover 
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Figure 2-5.  Parcel-Based Land Use 
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Table 2-7. Parcel-based land use in the Farm River watershed 

Land Use  Area (sq. mi.) Percent of Watershed 

Residential 10.53 41.2 

Commercial 0.9 3.5 

Industrial 1.21 4.7 

Institutional 0.27 1.1 

Mixed Use 0.1 0.4 

Open Space 6.71 26.3 

No Land Use 3.54 13.8 

Other  1.41 5.5 

no classification 0.61 2.4 

Watershed Total 25.28* 98.9% 

   

 

2.5 Impervious Cover 

Impervious cover refers to any surface that prevents natural infiltration of stormwater into the soil, most notably 

buildings and pavement.  Urban stormwater runoff generated in developed areas from buildings, pavement, and 

other impervious surfaces is a significant source of pollutants to the Farm River and its Estuary and tributaries 

(Figure 2-6).  Stormwater flowing off of impervious surfaces typically contains pollutants associated with 

atmospheric deposition, vehicles, industrial and commercial operations, lawns, construction sites, and human and 

animal activities.  Without treatment, these pollutants may be conveyed during storm events from an impervious 

surface directly to a nearby waterbody or to a storm drainage system that eventually discharges to a waterbody.  

This impact is combined with the loss of areas that infiltrate rainfall/runoff into the ground and help to filter out 

pollutants.  In addition, impervious surfaces, especially those connected to traditional, piped storm drainage 

systems, increase the volume, peak flow rates, and velocity of stormwater runoff to receiving waters.  This can 

contribute to higher flood risk, channel erosion, sedimentation, and reduced groundwater recharge and base flow 

to streams, particularly during dry periods.  

 

In contrast, subwatersheds north of Foxon Road the average 7.28% impervious cover (excluding the Farm River 

subwatershed north of Foxon Road, which has impervious cover in the range of 8% to 15%).  Subwatersheds with 

the lowest percentage of impervious cover are those containing large tracts of RWA’s source water protection area 

in North Branford.  Totaling more than 5,700 acres of which is core forest, this source water protection area 

includes the entire subwatershed for Gulf Brook (Local Basins 5112-04) and most of an unnamed tributary (5112-

05) (2.37%and 2.77% impervious cover, respectively).  Remaining subwatersheds in the upper portion of the Farm 

River watershed have impervious cover below 10%.  The percentage of impervious cover in Farm River 

subwatersheds is provided below in Table 2-8. 

  

*remaining area of 0.29 square miles (1.1%) is water 
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Figure 2-6.  Impervious Cover  
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Table 2-8. Percent impervious cover of the Farm River subwatersheds 

Local Basin 
Imperious Cover 

(acres) 
Percent Cover in 
Local Basin (%) 

5112-00 966.4 10.60 

5112-01 35.4 8.94 

5112-02 51.2 5.76 

5112-03 28.6 4.61 

5112-04 8.1 2.77 

5112-05 9.5 2.37 

5112-06 29.0 12.03* 

5112-07 14.4 3.04 

5112-08 24.3 7.65 

5112-09 30.2 8.89 

5112-10 127.6 12.12* 

5112-11 175.7 26.84* 

5112-12 32.8 10.61 

5112-13 73.1 22.91* 

5112-14 68.9 11.47 

5112-15 45.6 6.67 

Watershed Total:   1,720.9 acres       Watershed Average:   9.52% 

* impervious cover above 12% threshold (From Connecticut Watershed Response Plan for 
Impervious Cover: “A target of 12% IC [impervious cover] represents the level of imper-
vious cover in the contributing watershed, below which a stream is likely to support a 
macroinvertebrate community that meets aquatic life use goals in Connecticut Water 

Quality Standards.” 13 

 

2.6 Open Space 

Open space plays a critical role in protecting and preserving the health of a watershed by limiting development and 

impervious cover, preserving natural areas for pollutant attenuation, and supporting other planning objectives 

such as farmland preservation, community preservation, passive recreation, habitat, and water supply protection.   

Open space includes both privately and publicly owned public open space; in the watershed, the former is 

protected by land trusts and other conservation-minded organizations, and the latter is land owned by the local, 

state, or federal government.  Open spaces are lands that are used for recreation or other purposes and may 

currently be lightly developed and subject to future, more intensive development, if not protected.  Permanently 

protected open space is land that has been set aside specifically to prevent future development through 

conservation easements, its purchase for the intent of conservation, or other restrictions on a property’s 

development.  Protecting open space from development through these methods is also an effective strategy for 

protecting the quantity and quality of local water resources. 

 

Approximately 36%, nearly 5,900 acres, of land within the Farm River watershed is protected open space (Figure 2-

7).  For the purposes of this Plan, protected open space includes town-owned parks, recreation areas, and 

preserves; land permanently protected by land trusts; State of Connecticut properties that are undeveloped; and 

source water protection areas owned and managed by RWA.  Properties enrolled in PA490 are not included, as 

those lands are not permanently protected land, and some recently protected forest and farmland may not be   

                                                      
13 CT DEEP. Connecticut Watershed Response Plan for Impervious Cover. 2015. 18 pages. Prepared by FB Environmental 

Associates, Inc.  
  Available at: https://portal.ct.gov/-/media/DEEP/water/IC/watershed_response_plan_for_IC/CTICResponsePlandocumentpdf.pdf 

https://portal.ct.gov/-/media/DEEP/water/IC/watershed_response_plan_for_IC/CTICResponsePlandocumentpdf.pdf
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Figure 2-7. Protected Open Space  
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included.  Source water protections areas, which are natural areas strategically preserved to protect public water 

supplies, account for 60%, or 5.6 square miles, of the protected open space in the watershed.  Most of this is 

located in either of the two large source water protection areas that surround Lake Saltonstall (East Haven) and 

the subwatershed of Gulf Brook and portions of adjacent subwatersheds (North Branford).  The latter is the 

northern section of a much larger, contiguous source water protection areas that extends east and south to Lake 

Galliard (more detail on public water supplies and source water protection areas are in Section 2.9).  Other notable 

protected open space areas in the Farm River watershed include Beacon Hill Preserve (59 acres, Branford land 

Trust), East Haven Marsh Wildlife Area (separate parcels protected by state, municipal, and private entities), and 

East Haven Rifle Range (112 acres, State of Connecticut).  Additional public and private land conservation efforts 

are underway to increase the amount of protected open space in the watershed.   

 

2.7 Geology, Soils, and Topography 

Bedrock Geology 

The watershed’s underlying bedrock is an assemblage of sedimentary and igneous/volcanic rocks that formed 

around 200 million years as tensional forces opened a Central Connecticut Valley, extending to northern 

Massachusetts.14  The narrow shape of the watershed is largely dictated by traprock ridges located east and west 

of the watershed.  Composed of basalt, traprock is more resistant to weathering and erosion than, and thus 

confines drainage to, the sedimentary rocks underlying the Farm River watershed.  While outcrops and ledges are 

more prevalent at higher elevations in the watershed, exposed bedrock and soils characterized as shallow or 

moderately shallow to bedrock are common.  

 

Surficial Geology and Soils 

The soft sediment deposits over the bedrock, or surficial geology, has been shaped by glaciation and is another 

major factor influencing topography, soils, and drainage characteristics within the watershed.  Glacial advance and 

retreat carved rock ledges and removed existing soil, and deposited two types of glacial drift: unstratified drift, or 

till, and stratified drift, or glacial outwash.15  Till is typically a hard-packed and jumbled mixture of unsorted glacial 

sediments, deposited directly by the ice and forms a mantle of varying thicknesses and infiltration capacities.  

Stratified drift refers to sorted layers of mainly silt, sand, and gravel that glacial meltwaters deposited where the 

Farm River flows today (Figure 2-8).  93% of the watershed’s deposits (over 3,200 acres, or 5 square miles) are 

classified as “coarse stratified drift,” which provide greater pore area to store and transmit groundwater.  

According to CT DEEP, coarse stratified drift contains the most productive aquifers in the state and, at the same 

time, are the most susceptible to contamination.  This susceptibility is due to their high hydraulic conductivity 

coupled with their occurrence in more urbanized valleys and bottomlands.  

 

USDA-NRCS classifies soils into Hydrologic Soil Groups that characterize a soil’s runoff versus infiltration potential 

after prolonged wetting.  Group A soils are the most well-drained, meaning that they have low runoff potential and 

high infiltration potential.  At the other extreme, Group D soils are the most poorly-drained.  Water movement 

through Group D soils is restricted, causing them to have high runoff potential and low infiltration potential.  

Group D soils are frequently either (1) high in clay content or (2) shallow soils over an impermeable layer (i.e., 

shallow bedrock or dense glacial till) or a shallow water table.  Group B and C soils complete the continuum   

                                                      
14 Sharp, Penelope C.; Lewis, Ralph S.; Wagner, David L.; and Lee, Cara, "Bulletin No. 41: Trap Rock Ridges of Connecticut: 

Natural History and Land Use" (2013). Bulletins. 41. https://digitalcommons.conncoll.edu/arbbulletins/41 
15 Stone, Janet et al. Surficial Materials Map of Connecticut. Published by the USGS with the CT Department of Environmental 

Protection Geological and Natural History Survey. Scale 1:125,000. 

https://digitalcommons.conncoll.edu/arbbulletins/41
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Figure 2-8.  USDA-NRCS Hydrologic Soil Groups

Hydrologic Soil 

Groups 
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between these extremes.  Group B soils have moderately low runoff potential and unimpeded water transmission 

through the soil, while group C soils have moderately high runoff potential and are somewhat restrictive of water 

movement.  Dual Groups (A/D, B/D, C/D) signifies a variability in classification depending on the presence of a 

high water table; for example, the infiltration capacity of a well-draining soil (Group A) located in uplands will be 

reduced to poor (Group D) when located in a wetland or floodplain. Figure 2-8 shows the distribution of soils in 

the watershed according to their Hydrologic Soil Group, and Table 2-9 summarizes the percentage of Hydrologic 

Soil Group soils in each subwatershed. 

 

Approximately 41% of the Farm River watershed is comprised of soils classified in Groups A and B, which have the 

greatest potential infiltration capacity.  These areas are generally more conducive to infiltration-based Low Impact 

Development and green stormwater infrastructure practices.  Higher infiltration capacity also makes these areas 

more susceptible to groundwater contamination.  Soils with low (Group C) and poor infiltration capacity (Group D) 

comprise approximately 38% of the watershed’s soils, which increases to 53% when Dual Groups are included.   

 

Topography and Landform 

The overall landform of the Farm River 

watershed varies considerably, from the 

relatively level uplands near the coast to an 

increasing mix of rolling hills and steep slopes 

in the upper watershed.  At the northern limit 

of the watershed, the landscape rises to a 

maximum elevation of 725 feet above sea 

level in Tri-Mountain State Park in 

Wallingford.  Typical elevations in the upper 

watershed range from approximately 60 feet 

to 600 feet above sea level (Figure 2-9).   As a 

result, the upper reaches of the Farm River 

and its tributaries are characterized by 

steeper slopes and swifter, shallow waters 

with more riffles than pools.  A good example 

is Gulf Brook, which drops from 580 feet to 

130 feet at its confluence with the Farm 

River. 

 

The watershed’s lowest elevation is in the 

Farm River Estuary, located south of U.S. 

Route 1 in East Haven and Branford.  Overall, 

relief in the lower watershed is more 

subdued, and its typical elevation ranges from 

sea level to approximately 310 feet above sea 

level.  Channel slopes are generally less steep 

in the valleys of the lower watershed, with 

longer pools and flats.  However, channel 

slope is steeper for some tributaries, such as 

those east of Lake Saltonstall (e.g., Beaver 

Swamp Book), that begin along the relatively 

steep slopes of traprock ridges east and west 

of the watershed. 

 

Figure 2-9. Relief Map 
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2.8 Wetlands, Riparian Areas, and Forests 

Wetlands 

Wetlands are lands where saturation with water is the dominant factor in determining the nature of soil 

development and plant and animal communities living in the soil and on its surface.  Wetlands vary widely in type 

and characteristics, from forested red maple swamps to wet meadows to the brackish tidal wetlands characteristic 

of the Estuary.  Wetlands are an important natural resource in a watershed, providing water quality benefits by 

removing pollutants and mitigating flooding.  The extent and distribution of wetland soils (which are the defining 

characteristic for inland wetlands in Connecticut) in the Farm River watershed are shown in Figure 2-10 and Table 

2-9. Inland wetland soils make up approximately 15% of the watershed overall, with 9.3% consisting of poorly 

drained and very poorly drained soils, and the remaining 6% consisting of alluvial and floodplain soils.  Inland 

wetland soils comprise between approximately 7% and 37% of the land area in the respective subwatersheds of 

the Farm River.  

 

Table 2-9.  Extent of inland wetland soils in the Farm River subwatersheds  

Local Basin # 
Percentage of Area Characterized  

as Inland Wetland Soils 

5112-00 16.2 

5112-01 11.3 

5112-02 12.8 

5112-03 30.5 

5112-04 13.3 

5112-05 10.9 

5112-06 14.7 

5112-07 13.6 

5112-08 21.7 

5112-09 14.2 

5112-10 13.0 

5112-11 7.1 

5112-12 27.4 

5112-13 14.0 

5112-14 36.8 

5112-15 0.5 

Watershed 15.3% 

 

Riparian Areas 

Riparian areas have unique soil, vegetation, and habitat value because they are strongly influenced by their 

proximity to water.  Healthy riparian areas are characterized by naturally vegetated areas along watercourses and 

waterbodies that provide habitat to a diverse array of plants and animals.  Also referred to as vegetated or stream 

“buffers,” these areas can slow stormwater runoff, trap sediment and other pollutants, provide shade to the 

stream, and a food source for wildlife.  Conversely, riparian areas that are developed or lack a stand of natural, 

undisturbed vegetation are limited in their ability to filter stormwater and pollutants, leaving rivers and streams 

vulnerable to water quality issues.   
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Figure 2-10. Forests, Wetlands, & Habitat Areas 
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Slopes, soils, vegetation type and vegetation width all influence the effectiveness of riparian buffers to protect 

water quality.  Further, studies have found that minimum buffer widths required to accomplish different 

management goals and across jurisdictions are not uniform.16 17  In general, a minimum buffer width is 

recommended to be no less than 35 feet, although the recommended optimal width in the range of 80 to 300 feet 

is typical to sufficiently protect water quality and sustain habitat.  

 

UConn-CLEAR has analyzed its 2015 land cover data within riparian areas throughout Connecticut.  For the 

analysis, riparian areas were defined as 300 feet from the water edge of waterbodies and from the centerline of 

mapped rivers and streams (Table 2-10 and Figure 2-11).  Land cover types were grouped by their effectiveness as 

riparian buffer.  Overall, more than 50% of the riparian areas in the Farm River watershed were undeveloped 

(Forest and Wetland types) in 2006, with the percent of undeveloped riparian land cover in the subwatersheds 

ranging from 6.6% to 95.5%; the latter is Gulf Brook’s subwatershed, which is within RWA’s source water 

protection areas in North Branford.  23.6% of the watershed’s riparian areas were developed (Developed, Turf & 

Grass, Other Grass, Barren, Utility ROW) in 2006.  As expected, the most developed subwatersheds are around and 

south of Foxon Road, although the subwatershed with the second highest developed riparian area is farther north, 

paralleling Village Street in North Branford.  It should be noted that the analysis doesn’t effectively capture the 

near full development along the Farm River south of Foxon Road, because the Farm River subwatershed (LBAS 

#5112-00) has a large undeveloped component in the upper watershed.     

 

In 2006, Agricultural Fields accounted for 10.9% of the total watershed’s land within riparian areas.  Seven of the 

16 subwatersheds had 0% or less than 1%.  The subwatershed’s riparian area located west of Barberry Road in East 

Haven (LBAS # 5112-08) had the highest percentage at 68% of Agricultural Fields.  The remaining subwatersheds, in 

northeastern East Haven and North Branford, range from 6.7% to 31.5%.   

 

Forests 

Watershed forest cover provides numerous benefits including habitat for terrestrial and aquatic wildlife, improved 

soil and water quality, improved regional air quality, reduction in stormwater runoff, flooding, and stream channel 

erosion.  Large, unfragmented forested areas play a critical role with regard to watershed integrity and the 

protection of water resources.  Urbanization and fragmentation of forestland associated with land development 

have been shown to adversely affect stream water quality and ecological health.  

 

To better understand the scale and distribution of forest fragmentation in the Farm River watershed, UConn-

CLEAR’s analysis of 2006 land cover is used to differentiate the types of forested land cover (Table 2-11 and Figure 

2-10).  Forest cover classes were developed to quantify the impact of “edge effects,” which are the abrupt changes 

between two significantly different habitats that are adjacent to each other.  The four types of forest cover are:18 

 

1. Patch – forest along the edge of an interior gap in a forest degraded by edge effects 

2. Edge – forest along the exterior perimeter that are degraded by edge effects 

3. Perforated – small, isolated fragments of forest surrounded by non-forest land use and completely 

degraded by edge effects 

4. Core – forest that is not degraded by edge effects. Core forest is further divided into blocks depending on 

size: small (less than 250 acres), medium (250-500 acres), and large (greater than 500 acres). 

                                                      
16 Hawes, E. and M. Smith. 2005. Riparian Buffer Zones: Functions and Recommended Widths. Prepared for Eightmile River Wild 

and Scenic Study Committee. 
17 Lee, P., C. Smyth, and S. Boutin. 2004. Quantitative review of riparian buffer width guidelines from Canada and the United 

States. Journal of Environmental Management 70: 165-180. 
18 Hurd, J., Civco, D. 2010. Assessing Forest Fragmentation in Connecticut using Multi-temporal Land Cover.  University of 

Connecticut-CLEAR Publication Number 100305.1. 
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Table 2-10.  Riparian corridor land cover, by subwatershed* 

Local Basin 
# 

Developed 
Turf & 
Grass 

Other 
Grass 

Agricultural 
Field 

Deciduous 
Forest 

Coniferous 
Forest 

Forested 
Wetlands 

Non-
Forested 
Wetlands 

Tidal Barren 
Utility 
ROW 

5112-00 31.5 11.6 2.2 11.8 37.2 0.5 1.8 0.01 1.9 0.7 0.2 

5112-01 18.7 22.5 3.7 0 52.4 2 0.6 0 0 0 0 

5112-02 14.1 10.7 0.8 8.3 40.4 5.3 4.7 0 0 0.4 0 

5112-03 7.4 2.9 1 31.5 56.2 0.6 0 0 0 0.4 0 

5112-04 2 0 0 9.8 47.7 0 0.5 0 0 0.2 0 

5112-05 3 0.7 0.3 0.5 75.6 15.3 4.6 0 0 0 0 

5112-06 38.1 34.6 0 6.7 11.3 0 9.4 0 0 0 0 

5112-07 5.1 3.8 5.9 27.8 44 0 0.5 0 0 12.8 0 

5112-08 20.7 3.6 1.1 68 6.6 0 0 0 0 0 0 

5112-09 25.3 6.3 4 20.3 41.1 0 1.7 0 0 0.1 1.1 

5112-10 38.3 13.6 6.9 0 35.7 2.8 1.9 0 0 0.1 0.7 

5112-11 57.4 8.9 13.7 0 19.6 0 0 0 0 0.4 0 

5112-12 10.6 3.2 6.1 0.8 52 1.6 23.1 0.001 0 0 2.2 

5112-13 26.8 4.6 0.3 0.005 30.9 30.6 5.2 0 0 1.6 0 

5112-14 22.7 2.6 .5 14.8 12.6 0.9 45.9 0 0 0 0 

5112-15 11.3 1.2 0.2 0 50.1 18.7 3.2 0.009 0 0.02 0.5 

Watershed  23.6% 8.7% 2.4% 10.9% 42.1% 3.9% 4.4% <0.1% 0.9% 0.9% 0.2% 

   * from UConn-CLEAR, using 2006 Land Cover data limited to 300-foot area adjacent to a waterbody or on either side of a watercourse 
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Figure 2-11.  Riparian Corridor Land Cover 
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Based on UConn-CLEAR’s 2006 forest cover analysis, forest cover in the Farm River subwatersheds varied between 

17.8% and 97% (Table 2-12).  The five subwatersheds with the highest total forest cover are those owned and 

managed by RWA as source water protection areas located around Lake Saltonstall and Gulf Brook (Figure 2-10). 

These are wholly or mostly comprised of large tracts of core forest protected by RWA.  Many of the small tracts of 

core forest in the watershed are also protected by CT DEEP, private land trusts, and the watershed’s municipalities.  

Total forest cover in the remaining 11 subwatersheds is generally between 30% and 50%, with degraded forest 

classes (Patch, Perforated, Edge) making up 45% to 99% of that forest cover.  Forest cover throughout the 

watershed is nearly split between core forest (20.3%) and the degraded classes (24.8%). 

 

 Table 2-11. Distribution of forest types in the Farm River watershed, by subwatershed 

Local Basin 
# 

Forest Type (%) 
Total Acres 
Core Forest Patch 

Forest 
Perforated 

Forest 
Edge Forest Core Forest 

5112-00 6.1 18 5.1 11.9 3184.3 

5112-01 3 20.2 0.7 40.7 255.6 

5112-02 3.6 17.4 0.1 15.6 315.7 

5112-03 4.6 28.2 1.3 8.8 265.7 

5112-04 0.1 16 0 69 258.0 

5112-05 0.02 2.98 1.1 92.9 790.6 

5112-06 7.3 28.4 1.1 3.6 97.4 

5112-07 0.3 16.4 0.6 46.8 304.3 

5112-08 9.1 8 0.5 0.2 56.6 

5112-09 4.6 32.3 0.9 13.1 173.0 

5112-10 5.8 15.4 1.4 9.6 339.2 

5112-11 8.4 8.9 0.4 2 128.9 

5112-12 1.1 22.8 0.2 19.5 152.7 

5112-13 3.5 23.8 1.2 18.2 149.1 

5112-14 3.5 16.7 0.5 26 280.7 

5112-15 0.4 12 0.5 39.7 667.4 

Watershed 4.8 18.9 1.1 20.3 7,419.2 

 

2.9 Drinking Water Supply 

The South Central Connecticut Regional Water Authority, also known as the Regional Water Authority (RWA), 

produces an average of 48 million gallon of water per day to supply potable water to communities in 15 towns in 

south-central Connecticut.  A significant portion of this regional public water supply system is produced from 

sources within the Farm River watershed.  RWA owns and manages public water supply infrastructure in the 

watershed that includes reservoirs, diversions, distribution networks, and over 3,500 acres of protected land.  The 

primary source water in the watershed is Lake Saltonstall, which receives surface water via natural drainage and 

diversions managed by RWA.  Other diversions from the Farm River and its tributaries send water to Lake Galliard, 

located in North Branford just outside the watershed.  RWA supplies potable water from multiple reservoirs and 

aquifers to 15 municipalities and nearly 500,000 residences and businesses within and outside of the Farm River 

watershed (Figure 2-12). 

 

Surface water is diverted from the Farm River and its tributaries to Lake Saltonstall and Lake Galliard. Lake 

Saltonstall, situated in the south-central portion of the watershed, comprises roughly 10% (48 million gallons/day) 

of RWA’s supply, serving East Haven, Branford, and the Morris Cove section of New Haven.  Lake Galliard, located 

east of the watershed in North Branford, is RWA’s largest source water and accounts for approximately 60% of 
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their total supply.  In addition, eight known water diversions, which operate on the basis of water quality and 

quantity, convey water from the Farm River and its tributaries to the reservoirs: 

 

 Farm River, in North Branford, to Lake Galliard  

 Farm River, in East Haven, to Lake Saltonstall 

 Four diversions from tributaries on the west side of Totoket Ridge, in North Branford, to Lake Galliard  

 Lake Galliard to a RWA treatment facility that provides water within and outside the Farm River 

watershed 

 Lake Saltonstall to a RWA treatment facility that provides water within and outside the Farm River 

watershed 

 

The contributing drainage areas associated with the 

RWA diversions along the Farm River and its 

tributaries, and the area that drains directly to Lake 

Saltonstall, are collectively referred to as the 

“source water area,” which accounts for 

approximately 73% of the watershed (Figure 2-13). 

RWA owns and manages undeveloped land within 

the source water area (Lake Saltonstall and the 

diversions along Totoket Ridge) for source water 

protection.  Seventeen other small public water 

supplies that use groundwater operate within the 

Farm River watershed.  The Wellhead Protection 

Areas (WHPAs) – the land areas from which 

groundwater will flow to a well under pumping 

conditions – for these public water systems are also 

located within the watershed.  

 

A smaller public water supply is managed by the 

town of Wallingford as a municipal public water 

supply to approximately 14,215 customers located 

outside of the Farm River watershed.  Located in 

Wallingford, Durham and North Branford, the 

northernmost subwatershed in the Farm River is 

occupied by Pistapaug Pond, a 136-acre reservoir 

that outlets to the Farm River via an unnamed 

tributary 1.5± miles long.  According to town staff, 

the water level of Pistapaug Pond is carefully managed and only supplies water to the Farm River in rare high-

water conditions; lagoons at the facility, which store water used to backflush filters at the facility, occasionally 

drain to a tributary top the Farm River.  The water treatment facility at Pistapaug Pond, operated by Wallingford’s 

Water & Sewer Division, was constructed in 1993 and is capable of treating up to 12 million gallons per day. The 

Division also manages at least two diversions to Pistapaug Pond, source water protection area around the pond, 

and distribution system to its residents.  

 

Groundwater aquifers in the watershed also provide drinking water for private and community wells.  The land 

area that contributes water to surface or groundwater drinking water supplies is referred to as the “source water 

area” and includes approximately 75% of the Farm River watershed.  

 

  

Figure 2-12. Regional Water Authority public water 
supply service area 
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Figure 2-13. Drinking water supplies and source water area 
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Development and land use activities in the source water area and WHPAs 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 water and groundwater 

with in-stream aquatic habitat and ecological objectives. 

 

2.10 Wastewater 

Sanitary Sewers 

Sanitary sewers serve approximately 36% of the watershed including communities in East Haven, Branford, North 

Branford, and Wallingford.  Similar to the geography of existing development in the watershed, sewered areas are 

mainly concentrated in the lower watershed and portions of North Branford.  Expanded service areas are proposed 

in several locations in Branford and North Branford (Figure 2-14).  Wastewater is pumped to wastewater 

treatment facilities (WWTF) in New Haven and Branford; there are no treatment facilities nor discharges of treated 

wastewater within the Farm River watershed. 

 

The majority of the sewered area in the Farm River watershed is located within East Haven, which is a “constituent 

municipality” of the Greater New Haven Water Pollution Control Authority (GNHWPCA).  GNHWPCA is a regional 

authority created by state statute (Connecticut General Statute §§ 22a-500-519) to operate the wastewater 

system including the WWTF in New Haven and to otherwise manage the collection, treatment, and disposal of 

sewage for the four constituent municipalities.  Treated wastewater is discharged into Long Island Sound and must 

meet both federal and state effluent quality standards.   

 

Subsurface Sewage Disposal Systems 

The rest of the watershed is served by privately-owned subsurface sewage disposal systems, most of which are 

conventional septic systems.  Larger subsurface disposal systems typically serve apartments, condominiums, res-

taurants, and other commercial buildings.  Subsurface disposal systems that are properly designed, installed, and 

maintained provide a safe and efficient way of disposing domestic sewage.  Failing or older, sub-standard systems 

can impact surface water and groundwater quality and can expose the public to untreated sewage and be a source 

of bacteria, pathogens, and nutrients to the Farm River and other surface waterbodies.  Figure 2-14 shows general 

soil suitability ratings, based on NRCS soil survey information, for subsurface sewage disposal in the watershed. 

 

Septic systems on sites with design flows of 7,500 gallons per day (GPD) and less are under the jurisdiction of the 

Connecticut Department of Public Health (CT DPH) and the Local Directors of Health.  In general, systems of this 

size are permitted by local health directors and health districts, a process which includes: permit issuance, site 

investigation, plan review, approval to construct, system inspection, approval to discharge and enforcement of all 

newly constructed, repaired, altered or extended systems. However, plans for large septic systems serving 

buildings with design flows of 2,000 to 7,500 GPD must be approved by CT DPH.  The towns of East Haven, 

Branford, and North Branford are part of the East Shore District Health Department (ESDHD).  The town of 

Wallingford is served by an independent health district, the Wallingford Health Department (WHD).  North Haven 

is part of the Quinnipiack Valley Health District (QVHD), although the small area of the watershed in North Haven is 

sewered.  Even smaller areas of the watershed in Guilford and Durham are undeveloped. 

 

According to discussions with ESDHD and WHD, failing or older, sub-standard residential septic systems are 

relatively isolated problems in the watershed, with annual failure rates of 1 percent or less in residential areas. 

Older residential neighborhoods with poor soils are most likely to experience failure or have substandard 

performance, and such systems in close proximity to rivers and streams can potentially impact surface water 

quality.  Subsurface systems that serve apartment complexes, condos, and commercial businesses in the   
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Figure 2-14.  Sewer service areas and soil suitability ratings for subsurface sewage disposal systems  
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watershed are a potentially more significant source of water quality impacts.  Facilities with new or existing 

subsurface systems (>7,500 GPD) are required to obtain a CT DEEP permit, which requires oversite/maintenance of 

the system by the facility owner.  If the facility owner does not operate or maintain the system in accordance with 

their permit, it may take a while for CT DEEP to take action due to limited state resources for inspection and 

enforcement. 

 

2.11 Stormwater 

Stormwater discharges from the municipal storm drainage systems within the Farm River watershed are regulated 

under the CT DEEP General Permit for the Discharge of Small Municipal Separate Storm Sewer Systems (MS4), or 

MS4 Permit.  The Connecticut Department of Transportation (CT DOT) is also required to address the quality of 

stormwater discharges from the state transportation system in the watershed through compliance with its own 

MS4 Permit.  These permits establish requirements for implementing structural and non-structural measures that 

will reduce pollutant discharges from municipal and state storm drainage systems.  Through their MS4 Permit 

stormwater management programs, the watershed municipalities and CT DOT have developed and are 

implementing a variety of measures to address stormwater quality issues associated with municipal/state activities 

as well as land development and redevelopment projects.  Other stormwater-related pollutant sources in the 

watershed include runoff from private residential, commercial, and industrial activities, construction site runoff, 

and nonpoint source runoff from agricultural operations.  Figure 2-15 shows the mapped municipal stormwater 

drainage systems in the watershed that were available at the time this Plan was developed.  Mapping of the 

drainage systems owned or managed by the state of Connecticut can be viewed online on the CTDOT Drainage 

Network Interactive Map at https://ctdot.maps.arcgis.com/apps/webappviewer/index.html?id=5f28d298a 

4ef41d9bc6339a66dee764e. 

  

https://ctdot.maps.arcgis.com/apps/webappviewer/index.html?id=5f28d298a%204ef41d9bc6339a66dee764e
https://ctdot.maps.arcgis.com/apps/webappviewer/index.html?id=5f28d298a%204ef41d9bc6339a66dee764e
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Figure 2-15.  Available mapping of municipal storm drainage systems  
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3 Management Recommendations  

This section describes recommended actions to achieve the over-arching objectives of the Farm River Watershed 

Management Plan as outlined in Section 1.  The recommendations include watershed-wide and targeted actions:  

 

 Watershed-wide Recommendations are actions that can be implemented throughout the Farm River 

watershed.  These measures can be implemented in most areas of the watershed and are intended to 

address nonpoint source pollution.  The water quality benefits of these measures are primarily long-

term and cumulative in nature resulting from runoff reduction, source control, pollution prevention, 

and improved stormwater management. 

 

 Targeted Recommendations include site-specific projects and/or actions intended to address issues 

within specific subwatershed or drainage areas, rather than watershed-wide.  Targeted 

recommendations also include actions to address common types of problems that are identified at 

representative locations throughout the watershed, but where additional field assessments or 

evaluations are required to develop site-specific recommendations.  Targeted recommendations can 

have both short- and long-term benefits. Section 4 of this Plan provides further detail on site-specific 

restoration concepts for the Farm River watershed. 

 

Recommendations related to drinking water supplies and source water protection are included in the individual 

topics that are presented in this section, reflecting the Plan’s integrated approach to watershed management and 

source water protection.  The Plan recommendations are also classified according to their timeframe and 

implementation priority.  Recommendations include ongoing, short-term, mid-term, and long-term actions: 

 

 Ongoing Actions are actions that should occur annually or more frequently such as routine water 

quality monitoring, fundraising, and education and outreach.  

 

 Short-Term Actions are initial actions to be accomplished within the first two years of plan 

implementation.  These actions have the potential to demonstrate immediate progress and success 

and/or help establish the framework for implementing subsequent plan recommendations.  

 

 Medium-Term Actions involve continued programmatic and operational measures, delivery of 

educational and outreach materials, and construction of larger retrofit and/or restoration projects 

between two and five years after plan adoption.  

 

 Long-Term Actions consist of continued implementation of watershed projects, as well as an evaluation 

of progress, accounting of successes and lessons learned, and updates to the Plan.  Long-term actions 

are intended to be completed between five and ten years or longer after plan adoption.  The feasibility 

of long-term actions, many of which involve significant infrastructure improvements, depends upon the 

availability of sustainable funding or financing mechanisms. 

 

As discussed in Section 1, this Plan is a guidance document that seeks to address surface water quality impairments 

and source water protection within the Farm River watershed.  Unless identified as a required action under an 

existing local, state or federal regulation or permit (e.g., MS4 Permit), the recommendations in this plan for specific 

projects/actions are intended to be voluntary undertakings, carried out with willing, cooperative partners, working 

together to protect and improve water quality.  This Plan identifies potential partners and funding sources to assist 

with implementing the recommendations presented herein.  While some potential funding sources for specific 

management measures are suggested in the subsections and associated tables that follow, a more extensive list of 
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potential funding opportunities is provided Appendix D (as well as in the tables of management recommendations 

throughout Section 3). 

 

3.1 Capacity Building  

The success of any watershed based plan depends on effective leadership, active participation by the watershed 

stakeholders, and local “buy-in” of the Plan recommendations by the watershed communities, in addition to 

funding and technical assistance.  In the Farm River watershed, local support and capacity for sustainable 

watershed management already exists in the leadership of local and regional stakeholders, including but not 

limited to the Project Steering Committee, watershed municipalities, CT DEEP, private non-profit conservation 

groups, and local residents and businesses.  Strengthening local capacity to implement this Plan, by building on the 

existing networks of volunteers and programs, is a critical and ongoing part of the Plan’s implementation process. 

Table 3-1 summarizes capacity building recommendations, which are described below in greater detail. 

 

3.1.1 Create Management Framework and Lead Entity 

Recommended Actions 
 

 Establish a Farm River Watershed Coalition.  For several years, an active group of stakeholders have 

participated in the Project Steering Committee to identify management goals and coordinate project 

implementation in the Farm River watershed.  The development of this Plan is a result of their 

commitment.  To capitalize on this foundation, implementation of this Plan would be significantly 

enhanced by the creation of a formal organization dedicated to achieving its goals, objectives, and 

actions.  To improve water quality and the ecological health of the watershed and Long Island Sound, a 

formal watershed coalition or similar organization can include a wide array of stakeholders: municipal 

staff and land-use board members, local and regional land trusts, water utilities, agricultural producers, 

USDA-NRCS, EPA, and environmental professionals and advocates.  In addition, a representative from CT 

DEEP could be invited to participate in an advisory role to committee to bring a coalition’s goals, 

achievements, and concerns to the appropriate CT DEEP divisions and staff.  In pursuit of its mission to 

restore and preserve the Farm River and its tributaries to fully support all uses, a watershed coalition 

would: 

o Manage efforts and pursue opportunities to build their capacity through new or expanded 

partnerships, programs, and implementations 

o Develop and implement work plans according to the recommendations of adopted watershed 

planning documents 

o Use existing sub-committees to implement Plan recommendation as prioritized by the 

committees’ work plans, and encourage volunteers with a particular interest or area of 

expertise to participate on the sub-committees   

o Develop educational materials, campaigns, and public events with a primary goal of creating 

regular and ongoing outreach opportunities to inform the public and/or gain their input on 

watershed management 

 

 Create a paid “watershed coordinator” position through the Southwest Conservation District (modeled 

after the successful Niantic River Watershed Coordinator through the Eastern Connecticut Conservation 

District) or another stakeholder entity.  The Watershed Coordinator could be tasked with leading 

implementation activities such as:  

o Assisting in the development annual work plans (i.e., specific “to-do” lists) 

o Identifying funding sources and pursuing grant funding for projects 
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o Periodically reviewing and updating action items in this Plan 

o Coordinating and leading outreach activities 

o Hosting public meetings to celebrate accomplishments, recognize participants, review lessons 

learned, and solicit feedback on plan updates and next steps 

o Creating and updating a website on the Farm River watershed to serve as a centralized source 

of information on the watershed and implementation activities 

 

3.1.2 Promote Inter-Municipal Coordination 

Many of the recommendations in this Plan will benefit from a partnership among the watershed municipalities.  

For example, applying jointly for grants to fund implementations allows for the sharing of grant-writing assistance, 

leveraging of match and in-kind services, and pursuit of multi-town projects (e.g. outreach, river corridor or 

Estuary implementations).  Additionally, a watershed partnership permits the sharing of technical and human 

resources, volunteers, equipment, and materials.  Endorsement of the watershed plan by the watershed 

municipalities is an important first step in implementing the Plan recommendations. 

 

Recommended Actions 
 

 Obtain endorsement of the Plan by municipal leaders in all towns in the Farm River watershed.  The 

Project Steering Committee should seek endorsement of the Plan – through a watershed agreement, 

municipal compact, or similar mechanism – by municipal leaders from all towns in the Farm River 

watershed.  Such an endorsement would encourage inter-municipal coordination and accountability and 

formalize the municipalities’ agreement to support implementation of this Plan through funding, staff, or 

other resources. 

 

3.1.3 Promote Regional Collaboration 

Many watershed organizations and municipalities in Connecticut are involved in watershed management and 

source water protection to meet common resource protection objectives and are faced with similar water quality 

issues.  Lessons learned from other watershed planning and source water protection efforts in Connecticut and the 

Long Island Sound watershed can help to improve the effectiveness of this Plan.  This objective is to coordinate 

water quality planning with other watershed groups to share ideas and strengthen regional watershed 

management efforts.  

 

Increasingly, neighborhood groups with missions that are not specifically environmentally-focused are recognizing 

the synergies between their goals and watershed and ecosystem health.  Pursuing partnerships with these 

organizations can also expand the scope and reach of watershed management efforts.  

 

Recommended Actions 
 

 Engage and involve the following local, state, and regional organizations with an interest in the Farm 

River watershed and other neighboring or regional watershed initiatives.  These groups should work 

together to implement this Plan.  Implementation is most effective when municipalities work together 

with volunteers, advocates, and local stewards (i.e., grassroots involvement). 

o Municipalities in the watershed: East Haven, North Branford, Branford, Wallingford, Guilford, 

Durham, and North Haven 

o U.S. Environmental Protection Agency, Region 1 

o U.S. Department of Agriculture – Natural Resources Conservation Service 
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o U.S. Geological Survey 

o Long Island Sound Study 

o Connecticut Department of Energy and Environmental Protection 

o Connecticut Association of Conservation Districts 

o Connecticut Institute for Resilience and Climate Adaptation 

o Center for Land Use Education and Research (CLEAR), at the University of Connecticut 

o Nonpoint Education for Municipal Officials (NEMO), a program of University of Connecticut 

o Connecticut Department of Agriculture 

o Connecticut Department of Transportation 

o Connecticut Department of Public Health 

o Southwest Conservation District 

o Regional Water Authority  

o Greater New Haven Water Pollution Control Authority 

o South Central Regional Connecticut Council of Governments (SCRCOG) 

o Save the Sound   

o Friends of the Farm River Estuary 

o North Branford Land Trust 

o East Haven Land Trust 

o Branford Land Trust 

o Wallingford Land Trust 

o Branford Shellfish Commission 

o East Shore Health District 

o Connecticut Land Conservation Council 

o Rivers Alliance of Connecticut 

 

 Leverage the Connecticut Source Water Collaborative implement the recommendations of this Plan.  

The Connecticut Source Water Collaborative, modeled after successful national, state, and regional 

initiatives, is a group of partner organizations that work together to protect public drinking water supplies 

through source water protection efforts.  Organizations that belong to the Connecticut Source Water 

Collaborative are highlighted in the above list. 

 

3.1.4 Identify and Pursue Funding 

Many actions in this plan are only achievable with sufficient funding and staffing.  A variety of funding 

opportunities should be pursued to implement the recommendations outlined in this plan. 

 

Recommended Actions 
 

 Review and prioritize potential funding sources that have been preliminarily identified in this Plan (see 

Section 6).  

 Prepare and submit grant applications for projects identified in this Plan on an ongoing basis.  

 Pursue funding for ongoing, long-term water quality monitoring within the watershed. 

 Advocate for state and federal funding, working jointly with other watershed organizations in the region 

and state.
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Table 3-1. Capacity building recommendations 

Actions & Milestones Who Timeframe 
Products/ 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding 
Sources 

1. Create a formal Farm River Watershed 
Coalition to support current projects and 
build capacity to implement the Plan 
recommendations  

Project Steering 
Committee, 
SWCD, NRCS, 
municipalities 

0-2 years  Incorporation as a 
501(c)(3) 
organization 

$ Grant funding 

2. Create a paid watershed coordinator 
position, and maintain financial support 
for the position 

Watershed 
Coalition 

0-3 years  Funding secured and 
position filled 

$$ Grant funding 

3. Obtain endorsement of the Plan by 
municipal leaders in all towns in the 
Farm River watershed 

Project Steering 
Committee, 
SWCD, 
municipalities 

0-1 year  Formal endorsement 

 Media coverage of 
endorsement 

$  

4. Engage and involve local, state, and 
regional organizations. Leverage 
Connecticut Source Water Collaborative 
partner organizations. 

Watershed 
Coalition, NRCS, 
SWCD 

Ongoing  Active participation 
in watershed plan 
activities by 
organizations 

$  

5. Identify and pursue funding 
 Review and prioritize funding sources 
 Prepare and submit grant applications 

Watershed 
Coalition, SWCD, 
Save the Sound, 
municipalities 

Ongoing  List of funding 
sources and funding 
pursued 

$$ See Section 6 and 
Appendix D of this 
plan for funding 
sources 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

SWCD = Southwest Conservation District  NRCS = Natural Resources Conservation Service
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3.2 Stormwater Runoff from Developed Areas 

Stormwater runoff from developed land uses, whether discharged directly to a waterbody or to a storm drainage 

system, is one of the largest pollutant sources in the Farm River watershed.  Some limited control measures have 

been implemented in the watershed through the CT DEEP stormwater general permits and through voluntary 

watershed management efforts.  Additional measures are needed watershed to address the impacts of 

stormwater runoff on the Farm River, its tributaries, and Long Island Sound.  Strategies for reducing the impacts of 

stormwater runoff include, but are not limited to, updating local land use regulations and policies, implementing 

green stormwater infrastructure and low impact development techniques through new development, 

redevelopment, and retrofit projects, and targeted outreach and education.   

  

3.2.1 Green Infrastructure and Low Impact 

Development 

Green infrastructure (GI) and Low Impact Development (LID) 

refer to systems and practices that reduce runoff through the use 

of vegetation, soils, and natural processes to manage and cleanse 

water and create healthier urban and suburban environments.19 

GI/LID includes stormwater management practices such as rain 

gardens, permeable pavement, green and blue roofs, green 

streets, infiltration planters, trees wells and tree box filters, and 

rainwater harvesting.  These practices capture, filter, manage, 

and/or reuse rainfall close to where it falls, to remove pollutants, 

reduce stormwater runoff volume, recharge ground water 

supplies, and control flows to receiving surface waters.  GI/LID 

practices can remove bacteria in stormwater through filtration, 

sedimentation, and inactivation by exposure to sunlight.  GI/LID 

practices can also remove nitrogen in stormwater runoff through 

treatment mechanisms involving vegetation and soil. 

 

In addition to reducing runoff and improving water quality, GI/LID 

has been shown to provide other social and economic benefits 

such as reduced energy consumption, decreased urban heat island effects, better air quality, increased carbon 

reduction and sequestration, higher property values, new recreational opportunities, improved economic vitality, 

greater adaptation to climate change, and enhanced human health and well-being.20  For these reasons, many 

communities are exploring the use of and are adopting GI/LID within their municipal infrastructure programs.  

 

As with all stormwater management practices, regular maintenance is required for the successful operation of 

GI/LID practices.  Accumulated sediment and debris can reduce treatment effectiveness, hydraulic performance, 

and infiltration capacity of the practice.  Some GI/LID practices such as infiltration and bioretention systems 

require more intensive or frequent maintenance.  Compared to surface practices such as bioretention systems, 

swales, and surface infiltration basins, below-ground practices such as subsurface infiltration systems are generally 

                                                      
19 Environmental Protection Agency, U.S. (EPA), 2014. Coastal Stormwater Management Through Green Infrastructure: A 

Handbook for Municipalities. EPA 842-R-14-004. December 2014 
20 Center for Neighborhood Technology, and American Rivers. 2010. The Value of Green Infrastructure.  80 pages.  
    Available at: https://www.cnt.org/sites/default/files/publications/CNT_Value-of-Green-Infrastructure.pdf 

Green Infrastructure (GI) is defined 

as the natural and man-made 

landscapes and features that can be 

used to manage runoff. Examples of 

natural green infrastructure include 

forests, meadows and floodplains. 

Examples of man-made green 

infrastructure include green roofs, rain 

gardens and rainwater cisterns. 

 

Low Impact Development (LID) is a 

site design strategy that maintains, 

mimics or replicates pre-development 

hydrology through the use of 

numerous site design principles and 

small scale treatment practices 

distributed throughout a site to 

manage runoff volume and water 

quality at the source. 

 

 

 

https://www.cnt.org/sites/default/files/publications/CNT_Value-of-Green-Infrastructure.pdf
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more susceptible to maintenance issues, since subsurface practices are less visible and property owners are less 

likely to observe nascent issues. 

 

There are additional opportunities for GI/LID practices throughout the Farm River watershed, though the 

opportunities vary depending on the available land area, subsurface conditions such as soil permeability and depth 

to groundwater, and other site-specific factors.  Good candidates for GI/LID retrofits include public rights-of-way, 

municipal and commercial parking lots, and parking lots and roads associated with residential development, such 

as in developed areas around the Estuary (East Haven, Branford) and residential communities east of Lake 

Saltonstall (Branford).  Candidate sites for stormwater retrofits exist in virtually all of the Farm River 

subwatersheds but are most prevalent in areas with high impervious cover: headwaters of the Farm River (Local 

Basin # 5112-00, -01, and -02), Maloney Brook subwatershed (North Branford), Burrs Brook subwatershed (North 

Branford), Farm River subwatershed south of Gulf Brook and north of Augur Road (North Branford), and Farm 

River subwatershed south of Totoket Road (North Branford, East Haven, Branford).  Figure 2-6 shows UConn-

CLEAR’s estimate of impervious cover in the watershed in 2012. 

 

Table 3-2 summarizes GI/LID recommendations for the Farm River watershed. 

 

Recommended Actions 
 

 Pursue funding for and implement site-

specific stormwater retrofits – projects 

that modify existing developed sites to 

reduce and/or treat stormwater runoff 

through stormwater infiltration, reuse, 

and treatment practices such as the 

retrofit concepts proposed in Section 4 

and Appendix A of this Plan.  Other 

potential retrofit projects, such as 

modifying older-style detention basins to 

retain and infiltrate stormwater runoff, 

could be identified through streamwalks, 

track down surveys, and future retrofit 

assessments.  The watershed 

municipalities are required to implement stormwater retrofit projects to meet goals established in the CT 

DEEP MS4 General Permit for disconnecting Directly Connected Impervious Area (DCIA) through the use 

of GI/LID practices (see Section 3.2.3 for more detailed recommendations for MS4 programs). 

 

 Incorporate GI/LID into municipal projects, including parking lot upgrades and roadway projects using 

“green streets” approaches.21  Use of GI/LID in municipal projects will allow the MS4-regulated 

communities in the watershed to meet the stormwater retrofit and impervious area disconnection goals 

of the CT DEEP MS4 General Permit. 

 

 Develop and implement targeted GI/LID master plans for high-priority areas in the watershed.  The 

master plans should include GI/LID retrofits of municipal and commercial properties and within the 

municipal right-of-way in residential neighborhoods, incorporating the retrofit concepts illustrated in 

                                                      
21 Environmental Protection Agency. 2008. Managing Wet Weather with Green Infrastructure, Municipal Handbook: Green 

Streets. 19 pages.  
    Available at: https://www.epa.gov/sites/production/files/2015-10/documents/gi_munichandbook_green_streets_0.pdf 

Figure 3-1. Example of bioretention “bumpout” designed 
to intercept and infiltrate runoff from the street.  

https://www.epa.gov/sites/production/files/2015-10/documents/gi_munichandbook_green_streets_0.pdf
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Section 4 of this Plan.  High-priority areas could be identified by those containing: listed “impaired waters” 

(Figure 2-3, Table 2-3), estimated impervious cover above 11% (Figure 2-6), or a trend in water quality 

monitoring data indicating chronic or increased NPS pollution.  Potential high-priority areas for GI/LID 

master plans include: 

o Local drainage areas around the Farm River Estuary (East Haven, Branford) 

o Burrs Brook (North Branford) 

o Subwatersheds east of Lake Saltonstall (Branford) 

o Maloney Brook (North Branford) 

 

 Actively educate, encourage, and support commercial property owners and developers to incorporate 

GI/LID approaches into new construction and redevelopment projects.  

 

 Stormwater utilities and non-traditional stormwater program funding and financing.  Large-scale 

implementation of GI/LID will require non-traditional funding and financing.  Explore possible long-term 

financing sources including stormwater authorities and fee-based stormwater utilities, property tax 

credits or rebates, green bonds and community-based public-private partnerships.  For example, a 

potential model for the Farm River watershed communities is the City of New London, which 

implemented a stormwater utility fee several years ago.  The New London stormwater utility assesses a 

fee for all parcels in the City based on the amount of impervious cover on each parcel, generating 

approximately $1.2 million annually for storm system infrastructure maintenance, capital improvements, 

and permit compliance.  Stormwater utilities provide a more equitable means of funding municipal 

stormwater programs compared to property taxes since property owners pay their “fair share” of the 

need municipal stormwater infrastructure investment based on their contribution of stormwater runoff.  

In 2021, An Action Concerning Climate Change Adaptation (HB 6441) was signed into law, which expands 

the authority to establish municipal stormwater authorities, and associated stormwater fee-based 

utilities, to all cities and towns in Connecticut.  

Site-Specific Stormwater Retrofits in the Farm River Watershed 

 
An assessment was performed to 

identify opportunities and develop 

concepts for site-specific stormwater 

retrofits in the Farm River watershed.   

The assessment began with a screening 

evaluation of the watershed to identify 

areas with the greatest feasibility for 

and potential benefits from retrofits 

using green stormwater infrastructure.  

Field inventories were conducted by 

Fuss & O’Neill, Save the Sound, and 

Southwest Conservation District at over 

40 sites with the greatest opportunity for 

retrofits. For 10 of the sites visited, retrofit 

concepts have been developed to 

represent the array of green 

infrastructure and restoration practices 

that can be implemented throughout 

the watershed. The concepts are 

provided in Section 4.   Other retrofit 

opportunities resulting from the field 

assessments are listed in Appendix A. 
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Table 3-2. Green Infrastructure and Low Impact Development recommendations 

Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding Sources 

1. Implement the GI/LID retrofit 
projects identified in this Plan 

 Pursue and obtain funding 
 Design and construct 

projects 

Municipalities, 
Watershed Coalition, 
SWCD, Save the 
Sound, consultants 

Ongoing 
implementation 

 Funding obtained 

 Projects designed 
and constructed 

$$$$  Municipal funding 

 319 NPS Grant 

 NFWF Long Island 
Sound Futures Fund 

 UConn Stormwater 
Corps (technical 
assistance) 

 STEAP Grant 

 American Rescue Plan 
Act funding (COVID-19 
relief) 

 Stormwater Utilities 

 CWF and DWSRF 

 FEMA HMA Grant 
Programs 

 CT Green Bank 
 
 

2. Incorporate GI into municipal 
projects including parking lot 
upgrades and “green streets” 
projects 
 Develop municipal stormwater 

retrofit plans (MS4 Permit) 
 Identify capital projects 
 Pursue and obtain funding 
 Design and construct projects 

Municipalities, 
Watershed Coalition, 
SWCD, Save the 
Sound, consultants 

0-2 years 
(complete 
retrofit plans 
and identify 
capital projects) 
 
Ongoing 
implementation 

 Retrofit plans 
completed 

 Projects identified 

 Funding obtained 

 Projects designed 
and constructed 

$$$$ 

3. Develop and implement GI/LID 
master plans for high-priority areas 
in the watershed 
 Develop master plan and design 

concepts 
 Pursue and obtain funding 
 Design and construct projects 

Municipalities, 
Watershed Coalition, 
SWCD, Save the 
Sound, consultants 

2-5 years 
(develop plan) 
 
5-10 years (plan 
implementation) 

 Master plan 
completed 

 Funding obtained 

 Projects designed 
and constructed 

 

$$$$ 

4. Encourage and support commercial 
property owners and developers in 
incorporating GI/LID in re-use or 
new development projects 

Property owners, 
contractors, 
municipalities, 
Watershed Coalition, 
SWCD 

5-10 years  Outreach 

 Completed projects 
with GI/LID 

$$$$ Private sources, public-
private partnerships, and 
funding sources listed 
above 

5. Support training opportunities for 
municipal staff and local con-
tractors on construction, operation, 
and maintenance of GI/LID systems 

Municipalities, 
Watershed Coalition, 
SWCD, consultants, 
State of Connecticut, 
NEMO (UConn-
CLEAR) 

Ongoing 
implementation 

 Training completed 
by municipal staff 
and contractors  

$$  
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Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding Sources 

6. Pursue sustainable, long-term 
funding and financing for large-
scale GI implementation 

Watershed Coalition,  
Regional Planning 
Agencies, SWCD, 
Save the Sound 

5-10 years  Framework and 
action plan to 
evaluate and 
implement 
stormwater 
infrastructure 
financing 

$$$$ See above 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

SWCD = Southwest Conservation District  NEMO = Nonpoint Education for Municipal Officials 

CWF = Connecticut Clean Water Fund  DWSRF = Drinking Water State Revolving Fund 

STEAP = Small Town Economic Assistance Program 

FEMA HMA = Federal Emergency Management Agency Hazard Mitigation Assistance Grant Programs (BRIC, FMA, HMGP)  

319 Nonpoint Source (NPS) Grant funds can be used for projects that exceed MS4 Permit minimum requirements 
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3.2.2 Homeowner Practices 

Residential land use accounts for a large percentage of the developed land in the watershed, and these areas are a 

significant source of runoff and nonpoint source pollutant loads to the Farm River and its tributaries.  The actions 

of individual homeowners can reduce runoff and pollutant loads that flow overland and directly into waterbodies 

or into the storm sewer systems that discharge at outfall pipes into waterbodies.  The previous section describes 

larger-scale green infrastructure recommendations primarily targeted at the watershed municipalities, institutions, 

and private development.  However, a range of LID and other small-scale best practices can also be implemented 

by homeowners on individual residential lots. 

 

Residential BMPs on individual lots target small areas, requiring the participation of many homeowners to make a 

measurable difference across a watershed.  For the successful implementation of residential/small-scale practices, 

a coordinated effort is needed for widespread participation in such a program, which typically includes a 

combination of targeted outreach and education programs, technical assistance, and even financial subsidies to 

homeowners.  

 

Recommendations for implementation of homeowner BMPs in the Farm River watershed are described below and 

summarized in Table 3-3. 

 

Recommended Actions 
 

 Residential BMP and educational programs.  Continue to offer programs to encourage residential BMPs 

and to educate homeowners about them, including programs focused on how to: 

o Nurture native plants, especially in buffer areas near rivers, streams, ponds, and wetlands 

o Keep wetlands and streams free of yard waste and litter 

o Limit the amount of paved areas and reduce the size of grass lawns 

o Create rain gardens and similar places to intercept and infiltrate runoff into the ground 

o Plant or grow natural buffer areas along the edges of rivers/streams, lakes/ponds, and 

wetlands; do not mow or conduct other landscaping activities in buffers 

o Reduce or eliminate use of fertilizers and pesticides, especially near waterbodies 

o Dispose of pet waste in the trash or a pet-waste processor 

o Have septic tanks pumped and inspected regularly 

o Check and fix all the taps on sinks, baths, toilets, and hoses for leaks and drips 

o Dispose of unused and unwanted medications in the trash; dispose of any materials (cleaners, 

paint, gasoline/oil, etc.) only at hazardous waste collection locations 

 

 Septic system programs.  Given the age and location of many septic systems in the watershed, it is 

recommended that a program is developed to assist homeowners in evaluations.  The program should 

begin with homes and businesses closest to waterbodies currently listed by CT DEEP as impaired by excess 

nutrients or bacteria: the Farm River below Pages Millpond, in North Branford, and the Farm River Estuary 

(the embayment south of the watershed is also impaired).  This scope can be refined further through 

discussions with East Shore District Health Department (covering North Branford, East Haven, and 

Branford) regarding their records of septic system repairs and replacements within the watershed.  

 

 Residential BMP incentive programs.  Consider residential BMP incentive programs to encourage the 

implementation of LID practices by homeowners, which will help reduce the burden on municipal 

stormwater infrastructure for managing runoff from residential lots.  Other incentives to encourage 

residential property owners to use LID include: 
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o Stormwater Fee Discounts or Credits – reduced fees or utility bills by installing LID practices;  

which would require a stormwater utility or similar fee-based system 

o Rebates and Installation Financing – funding, property tax credits (i.e., reduction in property 

taxes), or reimbursements to property owners who install green infrastructure 

o Certification and Recognition Programs – certification of residential properties as watershed-

friendly by implementing LID practices 

o Municipal sponsored public workshops on how to build rain gardens emphasizing the increase in 

property value and curb appeal of LID landscaping 

 

 Disconnection of rooftop runoff.  Continue to encourage the disconnection of rooftop runoff from storm 

drainage systems by redirecting roof leaders from rain gutters to pervious lawn areas and through the use 

of dry wells, rain barrels or rain gardens.  Downspout disconnection is a cost-effective option for 

municipalities looking to reduce the volume of untreated stormwater and the cost of its management.  In 

addition, pavement removal and the use of pervious materials for patios, walkways and driveways should 

be encouraged and demonstrated as additional homeowner BMPs that reduce runoff and pollutant loads 

to waterbodies. 

 

o Workshop and Give-Away Programs – rain barrel workshops for homeowners that provide a free 

(or reduced cost) rain barrel to each participating household, along with training on how to 

install and maintain the rain barrel.  GNHWPCA partners with the New Haven Bioregional Group 

to provide rain barrels and installation workshops, while RWA has a rain barrel program that 

offers rain barrels for purchase at a significant discount. 

 

 
Image sources: City of Palo Alto Stormwater Program (left) and New Haven 
Bioregional Group and Frank Panzarella (right). 

 

Figure 3-2. Diagram of a rain barrel retrofitted to an existing downspout (left).  The New Haven Bioregional Group 
provides free rain barrels to property owners in the New Haven area (right). Volunteers work in partnership with the 
Greater New Haven Water Pollution Control Authority. The Regional Water Authority also has a rain barrel program 
which provides rain barrels for purchase at a significant discount. 
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Table 3-3. Homeowner recommendations 

Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated Costs 
Potential Funding 
Sources 

1. Promote residential BMPs by 
homeowners (see Education and 
Outreach recommendations) 

Watershed 
Coalition, SWCD, 
municipalities, 
GNHWPCA, RWA 

Ongoing  Materials 
disseminated 

 Number of 
homeowners 
participating 

$$ Municipal funds, 
Stormwater 
Utilities, 
Sustainable CT 
Community Match 
Fund 

2. Encourage disconnection of rooftop 
runoff 
 Integrate disconnection BMPs in 

outreach materials  
 Incorporate disconnection as a BMP 

in local land use regulations 

Watershed 
Coalition, SWCD, 
municipalities, 
GNHWPCA, RWA 

0-2 years 
 
2-5 years (land 
use regulations) 

 Updated outreach 
materials  

 Updated land use 
regulations 

 Volume of runoff 
diverted 

$ 
 
 
$ 

RWA and 
GNHWPCA/New 
Haven Bioregional 
Group rain barrel 
programs 

3. Evaluate and implement other 
residential BMP incentive programs 
 Evaluate feasibility of alternative 

programs 
 Implement program(s) 

 

Watershed 
Coalition and other 
local stakeholders 
 

2-5 years 
(establish 
program) 
 
Ongoing 
implementation 
thereafter 

 Program(s) 
identified, funding 
secured 

 Program 
established 

 Number of 
homeowners 
participating  

 Volume of runoff 
diverted 

$$ (initial 
program 
implementation) 
 
$ (individual 
residential 
actions) 

Grants, 
Stormwater 
Utilities and 
associated fee 
credits 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

SWCD = Southwest Conservation District 

GNHWPCA = Greater New Haven Water Pollution Control Authority 

RWA = Regional Water Authority 
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3.2.3 Municipal Stormwater Management Programs (MS4) 

Stormwater discharges from the municipal storm 

drainage systems in all towns in the Farm River 

watershed are regulated under the CT DEEP General 

Permit for the Discharge of Stormwater from Small 

Municipal Separate Storm Sewer Systems (MS4 Permit 

or MS4 General Permit).  Stormwater discharges 

associated with state drainage systems are regulated 

under a similar MS4 Permit issued specifically to the 

Connecticut Department of Transportation (CT DOT). 

Both permits establish requirements for implementing 

BMPs that will reduce pollutant discharges from 

municipal and state storm drainage systems. 

 

Through their MS4 Permit stormwater management 

programs and other planning initiatives, the watershed 

municipalities have developed Stormwater 

Management Plans and are implementing a variety of 

BMPs to address stormwater quality issues associated 

with municipal activities, as well as land development 

and redevelopment projects.22  

 

Compliance with the illicit discharge detection and 

elimination (IDDE) program requirements of the MS4 

Permit can help to significantly reduce bacteria and 

nutrient loadings where illicit connections are present 

and particularly where they contribute to the 

recreational impairments in the watershed.  Outfall 

screening for bacteria or nutrients is required where a 

MS4 discharges to an impaired water for which bacteria or nutrients are the pollutants of concern.  Other 

minimum control measures apply to municipal operations, such as reducing road sanding or increasing street 

sweeping.  The MS4 Permit also requires a reduction in Directly Connected Impervious Area (DCIA), through the 

use of green infrastructure and Low Impact Development practices at private or municipal redevelopment projects 

or retrofits, in order to retain/infiltrate stormwater runoff from impervious surfaces. 

 

Municipal stormwater management program recommendations are summarized in Table 3-4. 

                                                      
22 For towns in the Farm River watershed, municipal Stormwater Management Plans are available online for East Haven, North 

Branford, Branford, Wallingford, North Haven, and Durham. 
  

Compliance with MS4 Permits 
 

Connecticut’s revised MS4 General Permit 

went into effect on July 1, 2017.  All watershed 

communities are regulated under the MS4 

General Permit. These communities have 

developed Stormwater Management Plans 

that outline steps that each town will take to 

comply with the 6 minimum control measures in 

the permit, which include: 

1. public education 

2. public involvement 

3. illicit discharge detection and elimination 

4. construction site runoff control 

5. post-construction runoff control 

6. pollution prevention and good 

housekeeping  

 

Stormwater discharges associated with the 

state drainage system are regulated under a 

similar MS4 permit issued specifically to the 

Connecticut Department of Transportation, 

which became effective July 1, 2019. 

 

Reduction of bacteria and nutrient loads in 

stormwater discharges from the municipal and 

state storm drainage systems is a focus of 

efforts by the Farm River watershed 

municipalities and CT DOT in complying with 

their MS4 permits. 
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Table 3-4. Municipal stormwater management program recommendations 

Action & Milestones Who Timeframe 
Products/ 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding Sources 

1. Continue to implement municipal 
Stormwater Management Programs 

 IDDE Program Implementation 

 Stormwater Retrofit Planning  

 Implementation of DCIA Reduction 
Projects  

 Post-Construction Stormwater 
Management Land Use Regulations 
Update  

 Annual Reporting and Employee 
Training  

 Good Housekeeping and Pollution 
Prevention 

Municipalities,  
CT DOT 

Ongoing  Compliance with 
permit deadlines 
for mapping, 
outfall 
monitoring, 
regulatory 
updates, etc. 

$$$$ Municipal and state funds 
(permit requirements not 
eligible for federal 319 
NPS Grant funding), 
Stormwater Utilities 

2. Evaluate benefits of a regional 
stormwater collaborative for the New 
Haven area  

Municipalities,  
CT DOT, SCRCOG, 
SWCD 

Ongoing  Collaborative 
established, 
meetings held 

$$ Municipal and state funds 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

CT DOT = Connecticut Department of Transportation              SCRCOG = South Central Regional Council of Governments 

SWCD -= Southwest Conservation District
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Recommended Actions  
 

 MS4 stormwater management programs. The watershed municipalities and CT DOT should continue to 

implement stormwater management programs for their regulated MS4s, as required by the MS4 Permit. 

Ensure that the stormwater management programs focus on the Farm River watershed and its water 

quality impairments with an emphasis on implementations within the designated “Priority Areas.”  

Specific actions relevant to the impairments in the Farm River watershed include: 

o Dry weather screening of outfalls in “priority areas” (defined by the MS4 permit) for evidence of 

illicit discharges 

o Catchment investigations for outfalls known or suspected of having illicit discharges 

o Elimination of illicit discharges identified 

o Wet weather monitoring of stormwater outfalls that discharge directly to impaired waterbodies 

o Update of local land use regulations to reflect more stringent stormwater retention and 

treatment standards and promote the use of green infrastructure and LID practices 

o Development of a stormwater retrofit plan to identify opportunities for LID retrofits on municipal 

properties and within the municipal right-of-way, such as the site-specific BMP concepts 

presented in Section 4 of this watershed plan 

o Tracking and disconnection of impervious area through private or municipal redevelopment 

projects and stormwater retrofits 

o Implementation of a maintenance plan that ensures the effective, long-term operation of 

stormwater management structures that are owned or managed by the municipality 

 

 Regional stormwater collaborative.  Watershed municipalities, CT DOT, and other regional partners like 

the Southwest Conservation District and SCRCOG should explore the benefits of a regional stormwater 

collaborative for the New Haven area, including the Farm River watershed communities.  Stormwater 

collaboratives provide municipalities with a regional approach and shared resources to address the 

management of pollution from municipal stormwater discharges.  A model is the Eastern Connecticut 

Stormwater Collaborative (ECSC), which formed in 2018 and is coordinated by the Eastern Connecticut 

Conservation District.  At the time of writing this Plan, ECSC includes 38 member towns from the 

Southeastern Connecticut Council of Governments and the Northeastern Connecticut Council of 

Governments. Stakeholders in the Farm River watershed should investigate the value and feasibility of 

options for this region, such as: discussing with ECSC an expansion of the collaborative to southwestern 

Connecticut; or, establishing a collaborative in the region modeled after ECSC that would be a program of 

a regional organization like SWCD or SCRCOG. 

 

3.2.4 Wastewater Disposal Systems 

A significant portion of communities in the Farm River watershed rely on private septic systems for wastewater 

disposal (also referred to as on-site sewage disposal or subsurface sewage disposal systems).  Failing or older, sub-

standard septic systems can impact surface water and groundwater quality and can be a source of bacteria and 

nutrients to the Farm River and its tributaries.  Local health department regulate the installation of subsurface 

sewage disposal systems and are responsible for site inspections, plan review, issuing permits and the inspections 

of all new, repair and replacement systems.  Plans for septic systems serving buildings with design flows of 2,000 

to 7,500 GPD must be approved by the Connecticut Department of Public Health.  Disposal systems on sites with 

design flows exceeding 7,500 GPD, alternative sewage disposal systems, and community sewage systems are 

permitted by the Connecticut Department of Energy and Environmental Protection.  Towns in the Farm River 

watershed are served by the following health departments: 
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 East Shore District Health Department (East Haven, North Branford, Branford) 

 Wallingford Health Department 

 Quinnipiack Valley Health District (North Haven) 

 Guilford Health Department 

 Durham Health Department 

 

According to 2018 data available from SCRCOG, approximately 36% of the land area in the Farm River watershed is 

served by sanitary sewers; proposed service extensions at this time would add an additional 4% of land area in the 

watershed.  Sewer service areas in North Branford and East Haven are managed by the Greater New Haven Water 

Pollution Control Authority (GNHWPCA).  Sewage is pumped to GNHWPCA’s treatment facility in New Haven, and 

the treated effluent is discharged to Long Island Sound.  Service areas in Branford are managed by the town of 

Branford’s Water Pollution Control Authority, whose WWTF and discharge are located outside of the Farm River 

watershed.  

 

From the 2018 mapping of existing service areas, the distribution of service covers all of East Haven and most of 

Branford in the watershed; service is not shown for residential areas off Cherry Hill Road and Parish Farm Road, 

both located east of Lake Saltonstall.  In North Branford, the majority of the existing service areas are located 

south of Borrelli and Mill Roads, which does not include a growing residential and commercial areas along the 

Farm River between Augur Road and Foote Hill Road. Potential vulnerabilities in the existing wastewater 

infrastructure were discussed in two regional reports by SCRCOG (Regional Framework for Coastal Resilience, 

2017; South Central Region Multi-Jurisdiction Hazard Mitigation Plan, 2018) and municipal resilience and hazard 

mitigation plans (East Haven Natural Mitigation Plan Update, 2012; Branford Coastal Resilience Plan, 2016).  

 

Recommendations regarding wastewater disposal systems in the watershed are summarized in Table 3-5. 

 

Recommended Actions 
 

 Explore the feasibility of expanding sewer service in areas that are densely developed, currently served 

by outdated subsurface sewage disposal systems, have soils with poor infiltration capacity (refer to areas 

mapped as having low, very low, or extremely low potential for subsurface sewage disposal in Figure 2-

14), and are consistent with municipal land use planning objectives.  New or expanded sewer service 

areas that are located in the drainage area of a public water supply or tributaries with good water quality 

should be assessed for direct and indirect (i.e., induced development) impacts to water quality.  Sewer 

service should not be expanded in designated sewer avoidance areas to preserve the rural/conservation 

character of such areas of the watershed (e.g., Farm River corridor in North Branford). 

 

 Support the recommendations in municipal and regional plans to improve or protect wastewater 

infrastructure in the Farm River watershed.  These plans contain assessments and prioritized 

recommendations for the long-term safety, resiliency, and management of wastewater collection in the 

watershed.  

 

 Continue to encourage regular maintenance of septic systems by providing homeowners with 

educational materials and programs on how to identify malfunctions systems and procedures to inspect, 

clean, and repair or upgrade septic systems.  Health Departments and Health Districts should develop and 

disseminate septic system educational materials for homeowners in their respective communities. 

Regulated MS4 communities that support such efforts can use these actions to meet the public 

outreach/education minimum control measure of the MS4 Permit and their municipal Stormwater 

Management Plans.  
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 Explore options for offering group discounts to homeowners to regularly pump and repair septic 

systems. 

 

 Inventory and map the larger, State-regulated subsurface sewage disposal systems in the Farm River 

watershed.  Coordinate with CT DPH and/or CT DEEP to review records related to system performance 

and corrective actions taken to resolve prior performance issues. Identify high-priority systems for 

ongoing oversight based on consideration of system size, soils, proximity to waterbodies, and 

performance history. 

 

 Consider strengthening state and local regulations in the watershed to require regular septic system 

inspection and maintenance and upgrades to sub-standard systems, such as requiring systems to pass an 

inspection upon the sale of a property and be upgraded if necessary. 

 

 Require the use of innovative alternative septic system designs for lots that are too small or too 

constrained by groundwater and setbacks to be suitable for a standard system.  

 

 Consider implementing a denitrification standard for new and replacement subsurface sewage disposal 

systems in source water areas – the land area that contributes water to surface or groundwater drinking 

water supplies, which comprise nearly 75% of the Farm River watershed – and near coastal waters. 

 



 

Farm River Watershed Management Plan 63 

 

Table 3-5. Wastewater disposal system recommendations 

Actions & Milestones Who Timeframe 
Products/ 
Evaluation Criteria 

Estimated Costs 
Potential Funding 
Sources 

1. Evaluate feasibility of expanding sewer 
service in targeted portions of the 
watershed  

Municipalities, 
GNHWPCA, Health 
Districts 

Ongoing  Sewers constructed 
in priority areas  

$$$$ CWF 

2. Support the implementation of regional 
and municipal projects to protect and 
improve vulnerable wastewater 
infrastructure in the watershed 

Watershed Coalition, 
Municipalities, 
GNHWPCA 

0-2 years  Summary report of 
RWMP’s 
assessments and 
recommendations  

$ CWF 

3. Provide homeowner outreach on septic 
systems and explore options for group 
discounts to homeowners to pump and 
repair septic systems 

Health Districts, 
Watershed Coalition 

2-5 years  Outreach materials 
provided or made 
available to 
homeowners 

$$  

4. Inventory, review, and prioritize larger, 
State-regulated subsurface sewage 
disposal systems in the watershed 

Watershed Coalition, 
CT DPH,  
Health Districts 

2-5 years  List and map of high 
priority systems for 
additional oversight 

$$  

5. Strengthen state and municipal 
regulations regarding septic system 
inspection, maintenance, and 
repair/upgrade 
 

 

CT DPH, CT DEEP, 
municipalities, 
Health Districts 

5-10 years  Amended 
regulations 

$$$$ CT DEEP 
Supplemental 
Environmental 
Project Funds, CT 
DEEP 319 NPS 
Grants  

6. Require the use of innovative 
alternative septic system designs and 
denitrification standards 

Municipalities, CT 
DPH, CT DEEP, 
Health Districts 

5-10 years  Amended 
regulations and 
requirements 

$$$$ CT DEEP 
Supplemental 
Environmental 
Project Funds, CT 
DEEP 319 NPS 
Grants  

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

CT DPH = Connecticut Department of Public Health 

CT DEEP = Connecticut Department of Energy and Environmental Protection    CWF = Connecticut Clean Water Fund
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3.2.5 Illicit Discharges  

Illicit discharges are non-stormwater flows that discharge or leak into the stormwater system or discharge directly 

into surface waters.  Wastewater connections to the storm drain system, sanitary sewer overflows, and illegal 

dumping or improper disposal of wastes down storm drains are among the types of illicit discharges that may exist 

in residential and commercial areas within the watershed. Identifying and eliminating these discharges is an 

important means of pollution source control for the watershed.  The sources of dry weather discharges of bacteria 

and nutrients such as illicit connections are the most likely to include human sources and need to be identified and 

effectively managed.  Controlling dry weather discharges of bacteria and other pollutant sources is typically more 

cost-effective than trying to address pollutant sources in wet weather conditions. 

 

All towns in the watershed are MS4-regulated communities and subject to the requirements of the CT DEEP MS4 

Permit.  The permit requires these municipalities to implement an ordinance or other regulatory mechanism to 

effectively prohibit non-stormwater discharges into the municipal storm drainage system, as well as sanctions to 

ensure compliance.  This includes developing and implementing an Illicit Discharge Detection and Elimination 

(IDDE) program to systematically find and eliminate sources of non-stormwater discharges to the municipal 

separate storm sewer system and implement procedures to prevent such discharges.  CT DOT is also subject to 

similar IDDE requirements under its own MS4 Permit.  

 

Recommendations relative to illicit discharges in the Farm River watershed are summarized in Table 3-6. 

 

Recommended Actions  
 

 Develop and implement IDDE programs as required by the MS4 Permit.  All of the watershed towns and 

CT DOT should continue to implement IDDE programs for their respective regulated areas within the Farm 

River watershed.  The IDDE programs should include stormwater pollutants of concern – fecal indicator 

bacteria and nitrogen – consistent with the water quality impairments in the watershed.  The IDDE 

programs should include: 

 

o IDDE legal authority 

o Outfall mapping 

o Written IDDE Plan  

o Outfall screening and sampling 

o Catchment investigations and discharge removal projects 

o Education and outreach to municipal staff and the public 
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Table 3-6. Illicit discharge recommendations 

Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding 
Sources 

1. Implement IDDE program consistent with 
MS4 Permit requirements 
 IDDE legal authority 
 Outfall mapping 
 IDDE Plan  
 Outfall screening and sampling 
 Catchment investigations and 

discharge removal projects 
 Education and outreach to municipal 

staff and the public 

Municipalities, CT 
DOT, support from 
the Watershed 
Coalition 

Ongoing 
implementation 

 Compliance with 
permit deadlines for 
mapping, outfall 
monitoring, 
regulatory updates, 
etc. 
 

 Refined data for 
identifying BMP 
priority areas 

$$$$ Municipal funds 
(permit 
requirements not 
eligible for federal 
319 NPS Grant 
funding), 
Stormwater Utilities 
 
State funds (CT 
DOT) 
 
 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

CT DOT = Connecticut Department of Transportation 
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3.2.6 Commercial Businesses and Industrial Facilities 

Although comprising less than 10% of the watershed area, commercial and industrial land uses have the potential for 

higher pollutant loads due to the contaminant sources associated with these activities and the significant runoff 

generated from these often highly impervious sites.  Much of the commercial development in the watershed is 

concentrated in the lower watershed (south of Foxon Road) and along main roads near the Farm River.  While many of 

these facilities may be subject to the CT DEEP General Permit for the Discharge of Stormwater associated with 

Commercial Activity (Commercial General Permit) or General Permit for the Discharge of Stormwater associated with 

Industrial Activity (Industrial General Permit), smaller facilities or certain activities may fall outside of the applicability of 

these general permits.  However, even entities that are not subject to these general permits should identify and 

implement practices that address potential point and nonpoint pollutant sources.  Recommendations related to reducing 

the impacts from commercial and industrial land uses are summarized in Table 3-7. 

 

Recommended Actions  
 

 Conduct outreach to commercial business owners in the watershed explaining how their activities can 

contribute to the water quality impairments of the Farm River and its tributaries. 

 

 Consider establishing or strengthening municipal ordinances that require covered trash enclosures, setback 

distances from streams and catch basins, and frequent cleaning to reduce bacteria and nutrient loads associated 

with dumpsters.  This is consistent with the good housekeeping requirements in the CT DEEP industrial and 

commercial stormwater permit programs, which apply to certain categories of industrial facilities and to larger 

commercial sites such as shopping centers.  Leaking dumpsters can be a major source of fecal indicator bacteria 

and nutrients.  Include best practices for dumpster and trash management in targeted outreach to commercial 

and industrial entities. 

 

 Review the commercial and industrial facilities in the watershed to identify sites that are subject to the CT 

DEEP industrial and commercial stormwater permit programs but not registered currently. 

 

 Ensure appropriate and effective management of stormwater runoff from industrial facilities in the 

watershed. Stormwater discharges from industrial facilities in the watershed can impact the water quality of the 

Farm River and its tributaries and public drinking water supplies. Industrial facilities in the watershed are also 

subject to the CT DEEP General Permit for Stormwater Discharges Associated with Industrial Activity, which 

prescribes pollution prevention practices, discharge monitoring, and stormwater treatment where necessary to 

avoid water quality impacts to receiving waters. The Watershed Coalition, working cooperatively with facility 

owners and CT DEEP, should review pollution prevention practices and stormwater monitoring data for existing 

industrial facilities in the watershed, particularly for facilities that discharge stormwater to impaired segments of 

the Farm River and its tributaries. For example, stormwater drainage systems and settling basins for a portion of 

the Tilcon Quarry discharge to wetlands and tributaries that flow to Burrs Brook, which is currently listed by CT 

DEEP as impaired due to turbidity and high levels of sodium.   

 
Continue to promote programs that support and recognize businesses that commit to environmental 
stewardship, in particular initiatives that address water quality and water consumption.  An example program is 
Connecticut’s Green Lodging Certification program, which encourages water conservation, minimized use of 
fertilizer in landscaping, and installation of green infrastructure to manage runoff.  New programs that support 
watershed businesses’ efforts to improve water quality and quantity should be considered.  Potential programs 
could assist owners/managers in: auditing their current water use, reducing consumption, recommending green 
infrastructure retrofits, and identifying and eliminating illicit discharges.  
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Table 3-7. Commercial businesses and industrial facilities recommendations 

Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding 
Sources 

1. Conduct outreach to commercial and industrial 
business owners 

 

Municipalities (MS4 
Permit outreach), 
Watershed 
Coalition 

Ongoing   Outreach completed as 
documented in MS4 annual 
Reports 

$$ Municipal funds 
(permit 
requirements not 
eligible for 
federal 319 NPS 
Grant funding), 
Stormwater 
Utilities 

2. Establish or strengthen municipal ordinances 
requiring covered trash enclosures and 
frequent cleaning 
 Review existing regulations/ordinances 
 Amend regulations or adopt new ordinances 

Municipalities (MS4 
Permit IDDE 
Ordinance) 

Ongoing   New or modified ordinance or 
other enforceable regulatory 
mechanism 

$$ 

3. Review commercial and industrial facilities to 
identify sites that need to be registered under 
the CT DEEP stormwater general permit 
programs 
 Develop list of facilities in watershed 
 Identify which facilities are not registered 
 Notify unregistered facilities of need for 

permit coverage 

CT DEEP 2-5 years  Non-compliant sites identified 
and notified 

$$ 

4. Ensure appropriate and effective management 
of stormwater runoff from industrial facilities in 
the watershed 

Facility owners, 
municipalities, CT 
DEEP, Watershed 
Coalition 

2-5 years  Review of facility stormwater 
pollution prevention practices 
and discharge sampling 
results 

$$$ 

5. Promote existing programs and the 
development of new ones that support and 
assist businesses in environmental stewardship  

Watershed 
Coalition, CT DEEP, 
SWCD, NRCS, 
municipalities 

Ongoing  Outreach  

 Enrollment in existing 
programs 

 Development of new 
programs 

$$ 
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Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding 
Sources 

6. Promote green infrastructure stormwater 
control measures and vegetated buffer 
restoration as retrofits or during 
redevelopment of commercial sites 

Watershed 
Coalition, SWCD, 
Save the Sound, 
municipalities 

Ongoing  Outreach to commercial 
property owners 

 Updated land use regulations 
to require GI/LID for 
commercial redevelopment 

$$$ Private sources, 
public-private 
partnerships, and 
funding sources 
listed in Table 3-2 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000  

CT DEEP = Connecticut Department of Energy and Environmental Protection 

SWCD = Southwest Conservation District                        STS = Save the Sound    

IDDE = Illicit Discharge Detection and Elimination  NRCS = Natural Resources Conservation Service
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 Promote green infrastructure stormwater control measures and vegetated buffer restoration as 

retrofits or during the redevelopment of large commercial sites.  Potential projects sites* are: 

o Business district at Main Street and Hemingway Avenue (East Haven) 

o Main St/U.S. Route 1 (East Haven, Branford) 

o Commercial properties around the Farm River Estuary (East Haven, Branford) 

o Commercial properties on Foxon Road/CT-80, between Crest Avenue and Arthur Road (North 

Branford)  

o Commercial properties at the intersection of Middletown Avenue/CT-17 and Forest road/CT-22 

(North Branford) 

 
* Site screening and visual field assessments conducted in the fall and winter of 2020. See Appendix A for site  

descriptions and site-specific recommendations for green infrastructure in these areas of the watershed 

 

3.2.7 Vegetated Buffers  

Vegetated buffers are naturally vegetated areas adjacent to streams, ponds, lakes, and wetlands that are not 

routinely or extensively landscaped.  Also referred to as riparian or stream buffers, vegetated buffers help 

encourage infiltration of rainfall and runoff and reduce flooding.  The buffer area provides a living “cushion” 

between upland land use and surface water resources, protecting water quality, the hydrologic regime of the 

waterway and stream structure.  Vegetated buffers filter out pollutants, capture sediment, protect streambanks 

from erosion, regulate stream water temperature, and process many contaminants through vegetative uptake. 

Vegetated buffers can also provide habitat and travel corridors for animals, many of which are dependent on 

riparian features for survival.  Reduced buffer width and degradation of vegetative cover can reduce the benefits 

to water quality, as well other ecological functions and societal values that vegetated buffers provide.  In general, 

vegetated buffers are as effective along small streams as large streams, since most water delivered to larger 

streams was delivered from small streams in surrounding uplands.  

 

As described in Section 2.8, the stream corridors in many reaches of the Farm River and its tributaries are 

characterized by limited or no vegetated buffer due to residential and commercial development and agricultural 

uses.  In many areas of the watershed, commercial developments, residential properties, public roads, and 

agricultural areas have replaced natural vegetation in the riparian corridor to the edge of stream banks.  

 

Recommendations related to vegetated buffers in developed areas are summarized in Table 3-8.  Additional 

recommendations for restoration of vegetated buffers and filter strips for agricultural operations are addressed in 

Section 3.3. 

 

Recommended Actions 
 

 Encourage the creation and protection of backyard buffers in residential areas near stream corridors. 

o Educate homeowners about the value and importance of vegetated buffers by building on 

existing vegetated buffer outreach and educational programming (e.g., River Smart program, 

public recognition programs for cooperating landowners, Streamside Landowners’ Guide to the 

Quinnipiac Greenway, Audubon’s school and backyard habitat programs, riparian resources from 

UConn-CLEAR, and others).  See Section 3.7 for additional details on homeowner outreach and 

education recommendations. 

https://www.riversmartct.org/
https://clear.uconn.edu/tools/habitats/riparian.htm


 
 

Farm River Watershed Management Plan 70 

Table 3-8. Vegetated buffer recommendations 

Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding 
Sources 

1. Encourage backyard vegetated buffers  
 Provide homeowner education by 

building on existing materials and 
programs (see Education and Outreach 
recommendations) 

Municipalities (MS4 
Permit compliance), 
Watershed 
Coalition, CT DEEP 

Ongoing   Educational materials 
disseminated 

$$ Municipal funds, 
Stormwater 
Utilities  

2. Implement priority buffer restoration 
projects 
 Conduct more detailed assessment to 

identify priority restoration project sites 
 Pursue and obtain funding 
 Design and construct projects 

Watershed 
Coalition, SWCD, 
Save the Sound, 
municipalities, 
owners/managers 
of protected open 
space, 
consultants 

Ongoing  Priority projects 
identified 

 Funding secured 

 Projects designed and 
constructed 

$$$ Section 319 NPS 
Grant Program and 
other grants; 
NFWF; CT Open 
Space Grants 
(Greenway 
Program); Trout 
Unlimited; America 
the Beautiful tree 
grant program 

3. Consider the adoption of setback zones in 
priority areas. Continue to enforce municipal 
regulations that protect wetlands, 
watercourses, and adjacent upland buffers.  
 Review existing regulations 
 Amend regulations 

Municipalities Ongoing  Modified or updated 
land use regulations 

$$$ Municipal funds 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

SWCD = Southwest Conservation District  NFWF = National Fish and Wildlife Foundation
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o Develop programs to educate and incentivize private landowners and homeowners to restore 

and maintain vegetated buffers, particularly those adjacent to waterbodies listed as impaired 

(Section 2.3).  Outreach can include buffer restoration workshops or developing resources 

(brochures, websites, etc.) on buffer creation & maintenance, recommended native plants, and 

water quality benefits.  Additional streams and waterbodies to prioritize include:  

 Maloney Brook 

 Hosley Brook 

 Farm River Estuary 

 Pages Millpond 

 Graniss Pond 

 Foxon Pond (source water areas surrounding the PWS reservoirs of Lake Saltonstall, 

managed by RWA, and Pistapaug Pond, managed by Wallingford’s Sewer & Water 

Division).  

o Recognize the efforts of homeowners and other land owners to establish, restore and maintain 

healthy buffer areas. 

 

 Engage the participation of volunteers in buffer implementation projects. 

 

 Implement priority buffer restoration projects based on streamwalks and track down surveys.  Potential 

buffer restoration approaches for the watershed include installation of new buffers, widening of existing 

buffers, invasive species removal/management, and tree planting/reforestation.  Several potential buffer 

restoration projects are highlighted in the site-specific restoration concepts presented in Section 4.  

 

 Pursue restoration projects on publicly-owned properties that can also serve as high-profile 

demonstrations on buffer restoration.  Such sites may be utilized for long-term studies to monitor water 

quality or other characteristics in restored areas.  Potential sites include: 

o State, municipal, and land trust properties around the Farm River Estuary 

o East Haven: undeveloped municipal properties along the Farm River 

o North Branford: municipal properties in the Burrs Brook subwatershed 

 

 Target the acquisition or legal protection of riparian parcels as protected open space to preserve 

vegetated buffers and, if possible, provide public access to the Farm River and its tributaries.  

 

 Prioritize vegetated buffer protection through establishing setback zones in municipal inland-

wetland/watercourse regulations or the adoption of riparian overlay zones (see recommendation in 

Section 3.5).  As part of the regulatory updates required by the MS4 Permit, consider amending land use 

regulations to incorporate incentives for developers to restore or establish vegetated buffers as part of 

new development or redevelopment projects.  Continue to enforce municipal regulations that protect 

wetlands, watercourses, and adjacent upland buffers. 

 

3.2.8 Wildlife and Pet Waste  

Wildlife and domesticated animals can be a source of nutrients and fecal indicator bacteria that impacts stream 

water quality.  Fecal material can be deposited directly into waterbodies, as well as from stormwater and dry-

weather washing of feces deposited on the ground into storm sewers and receiving waters.  In Connecticut’s 

coastal watersheds, domesticated animals (dogs and cats) and waterfowl, especially Canada geese, can be 

significant contributors in parks (including dog parks), landscaped shorelines, golf courses, and commercial areas. 
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Flocks of waterfowl are observed in coastal areas as well as public parks and playing fields close to watercourses in 

the Farm River watershed. 

 

Of the watershed communities, only Branford has existing programs to discourage feeding waterfowl and 

ordinances on pet waste disposal (i.e., “pooper scooper” laws).  However, enforcement of such regulatory controls 

is difficult, and solutions to nuisance waterfowl problems are complex.  Like most wildlife, Canada geese are 

persistent when they become habituated to an area that is considered safe and has a reliable food source.  

 

An effective nuisance waterfowl control strategy is needed, focusing on education and outreach and other proven 

control methods.  Proven strategies include habitat modifications to create vegetated buffers consisting of tall 

grasses, shrubs, or trees, along ponds or streams.  Geese prefer to feed on short grass in open areas within sight of 

a body of water.  Tall grasses, shrubs, and trees can serve as a deterrent and cause them to relocate.  Vegetated 

buffers can also reduce nonpoint source pollution.  

 

Recommendations related to wildlife and pet waste are summarized in Table 3-9. 

 

Recommended Actions 
 

 Continue nuisance waterfowl deterrent efforts – habitat modification, barriers/exclusion and other 

methods – to reduce feeding of waterfowl by the public, waterfowl nesting, and terrestrial waterfowl 

habitat in the watershed.  Creation of vegetated buffers along ponds and streams as a form of habitat 

modification (to disrupt travel and sight lines) is the preferred deterrent method since it also provides 

water quality benefits. 

 

 Develop and provide information to the public that discourages the feeding of wildlife, including 

brochures, websites, and additional signage in public parks.  Materials should emphasize that feeding of 

waterfowl such as ducks, geese, and swans can be harmful to their health; emphasizing the protection of 

waterfowl health is often the most effective strategy. 

 

 Expand existing regulatory controls that prohibit the feeding of waterfowl, including the potential for 

fines.  

 

 Provide pet waste bag dispensers and disposal cans at high-use areas and conveniently spaced intervals 

on trails and in open space areas.  At municipal parks and trailheads, provide signs regarding pet waste 

disposal requirements and leash laws at the disposal cans.  Consider allowing advertising on signs placed 

at pet waste bag dispensers and disposal cans to partially offset the cost.  Provide educational materials 

regarding the impact of improperly disposed pet waste in pet stores, animal shelters, veterinary offices, 

and other sites frequented by pet owners. 
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Table 3-9. Wildlife and pet waste recommendations 

Actions & Milestones Who Timeframe 
Products &  
Evaluation Criteria 

Estimated Costs 
Potential 
Funding Sources 

1. Continue waterfowl deterrent efforts 
 Physical barriers 
 Regulatory controls 
 Signage 
 Educational programs 

Municipalities 
(MS4 Permit 
compliance) 
 

Ongoing   Waterfowl programs 
implemented 

 Number of 
municipalities 
participating 

$$ Municipal funds 
Stormwater 
Utilities, 
Sustainable CT 
Community 
Match Fund 

2. Implement and enforce pet waste 
programs 
 Provide bag dispensers and disposal 

cans at parks, trails, and dog parks 
 Provide park and trail signage 
 Provide educational materials 

Municipalities 
(MS4 Permit 
compliance) 
 
Local 
veterinarians, pet 
stores, dog 
kennels, pet 
supply and feed 
stores, etc. to help 
educate the public 
and encourage 
participation  

Ongoing   Pet waste programs 
implemented 

 Number of 
municipalities 
participating 

 Number of 
businesses and other 
partners 
participating 

$$ Municipal funds, 
Stormwater 
Utilities, 
contributions 
from businesses, 
Sustainable CT 
Community 
Match Fund 
 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 
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3.3 Agricultural Nonpoint Source Runoff  

When not managed properly, nonpoint source runoff from agricultural lands can impact surface waters and 

groundwater.  As discussed in Section 2, agricultural uses account for approximately 10% of the land area in the 

Farm River watershed and approximately 11% of the watershed’s riparian areas (areas adjacent to surface waters). 

Much of the agricultural land in the watershed is located adjacent to the Farm River and its tributaries and within 

areas that contribute to public drinking water supplies (i.e., source water areas) (see Figure 3-3).  

 

Water quality contaminants commonly associated with agricultural operations include excess nutrients (nitrogen 

and phosphorus primarily from fertilizers and animal wastes), bacteria/pathogens and organic materials (primarily 

from animal wastes), sediment (from field erosion, areas with frequent animal or vehicle traffic), pesticides 

(applied to crops), salts (from evaporation of irrigation water), and petroleum products (from farm equipment). 

These pollutants can enter watercourses through direct surface runoff or through infiltration to groundwater, 

which can then discharge to surface waters. 

 

The Plan recommendations include implementation of conservation practices, which can be effective for reducing 

sediment, bacteria, and nutrient loads from the smaller farms and agricultural operations that are common in the 

Farm River watershed.  The Plan also includes recommendations related to the permanent protection of farmland 

in the watershed to prevent unprotected agricultural lands from being developed in the future. 

 

Recommended Actions 

 

 Develop inventory of agricultural producers and conservation practices in the watershed. With the 

cooperation of land owners and agricultural producers, an inventory of agricultural lands and uses within 

the watershed should be developed, and these sites should be prioritized for more detailed assessment to 

identify site-specific nonpoint source pollution sources and recommend conservation practices.  Given the 

limited access to privately-own agricultural lands, visual assessments and the resulting site-specific 

recommendations in the watershed (see Section 4) were focused primarily on green stormwater 

infrastructure and restoration opportunities on municipal properties.  Assessments of privately-owned 

agricultural lands were limited to windshield surveys and review of aerial imagery.  Municipal properties 

leased and managed as farmland were also screened, and some were evaluated for conservation practice 

opportunities in the field during the visual assessments, with the intention that these sites can serve as 

models for the various types of practices applicable to privately-owned or operated farms.  

 

The watershed contains areas of agricultural land located adjacent to or in close proximity to the Farm 

River and its tributaries.  The following concentrated areas of farms and agricultural activities, primarily in 

North Branford and Wallingford, are located adjacent to or in close proximity to the Farm River and its 

tributaries.  These areas, and other with similar land use in the watershed, and their activities have the 

potential to impact water quality and are therefore candidates for more detailed follow-up assessments. 

 

o Along the Farm River, near the intersection of Old Post Road and CT-17/Middletown Avenue 

o Along the Farm River, near the intersection of Augur Road and CT-22/Forest Road 

o Along an unnamed tributary (LBAS # 5112-09) located west of Barberry Road 

o Along the Farm River, near Pages Millpond 

o Along Hosley Brook (LBAS # 5112-14), west of Lake Saltonstall 
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 Work with agricultural producers to 

implement site-specific agricultural 

conservation practices.  The Watershed 

Coalition should partner with landowners, the 

Southwest Conservation District, and NRCS to 

provide outreach to agricultural producers on 

the water quality impacts of agricultural 

operations and conservation practices.  A 

variety of agricultural conservation practices 

can be implemented to reduce the potential 

water quality impacts of agricultural nonpoint 

source runoff, including: 

 

o Livestock exclusion fencing 

o Manure collection and storage 

o Nutrient management (remove, 

reuse, land application) 

o Cover crops 

o Contour planting 

o Vegetated buffers, filter strips 

o Filter berms 

o Covering heavy use areas 

o Diverting clean water 

o Soil health management (disturbing 

the soil as little as possible, growing 

as many different species of plants as 

practical, keeping living plants in the 

soil as often as possible, and keeping 

the soil covered). 

 

Several of these conservation practices and 

related financial and technical assistance 

programs are addressed in more detail at the 

end of this section. 

 

 Promote conservation of farmland to prevent future development of agricultural lands.  Future 

development of farmland into non-agricultural uses, such as residential subdivisions or commercial 

development, has the potential to increase pollutant loads to the Farm River and degrade water quality. 

Some of the agricultural land in the Farm River watershed is permanently protected from development 

through agricultural conservation easements or purchase of development rights (PDR) programs. Other 

agricultural lands are temporarily protected through the P.A. 490 Program, which provides tax relief for 

owners of farmland in exchange for not developing the land for a ten-year period.  However, land in the 

P.A. 490 Program is not permanently protected – land can be removed from the program and potentially 

developed in the future for non-agricultural uses.  

 

The following recommendations are intended to promote and increase conservation of farmland in the 

Farm River watershed to protect water quality: 

 

Figure 3-3. Distribution of agricultural land within 
the Farm River watershed and source water areas 
associated with public drinking water supplies 
(shown in blue) 
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o Educate agricultural land owners and producers about the available farmland conservation 

programs and options, emphasizing permanent protection of farmland through agricultural 

conservation easements and PDR programs. 

o Future open space acquisitions should include farmland and forest along the Farm River and its 

tributaries, especially those properties with high conservation value and adjacent to other 

existing open space. 

o Discourage large-scale development, such as residential subdivisions, on agricultural land. 

o Preserve the conservation character of the Farm River corridor in North Branford and 

Wallingford, consistent with the planning goals and zoning in both communities.  Any future 

development of farmland in the watershed should be consistent with these objectives and be 

capable of being served by private wells and septic systems. 

 

Table 3-10 summarizes recommendations related to agricultural lands and activities in the Farm River watershed.  

 

Manure Management 

Livestock waste is a source of bacteria (and associated pathogens) and excess nutrients that requires ongoing 

management.  Farms in the watershed contain different types of livestock including cows, horses, pigs, domestic 

fowl (chickens, turkeys), goats, and sheep.  All livestock produce wastes that vary in bacteria and nutrient 

concentration.23 24  Without proper management, manure can contribute bacteria, nutrients and sediment that is 

transported to waterbodies by stormwater runoff and when livestock have direct access to waterbodies.  In 

addition, bacteria and phosphorus can attach to soil particles and be flushed into waterbodies when stormwater 

runoff washes loose soil or particles from high-traffic areas. 

 

Manure management practices depend on the type and scale of the agricultural operation.  For example, dairy 

operations and equestrian facilities typically collect and store manure.  In these scenarios, manure piles should at a 

minimum be located away from wetlands and waterbodies, and runoff should be minimized and drain away from 

catch basins and surface waters.  Similarly, poultry manure is often used as fertilizer and, prior to its application, 

may be stockpiled in fields without cover and close to surface waters.  To reduce exposure to rain, manure piles 

should be located away from wetlands and waterbodies, covered and, if feasible, stored in a containment 

structure.  Containment structures also reduce the potential for bacteria and nutrients to impact groundwater.  

The scale of the operation would dictate the size and scope of these management practices. 

 

Small farms and equestrian operations with few head are relatively common in the watershed and may not have 

the resources to implement the most advanced manure management practices.  Educational outreach may be 

more effective in these cases, where the management solutions can be tailored to the scale and specific needs of 

each operation. 

 

                                                      
23 Ruddy, B.C., Lorenz, D.L., and Mueller, D.K. 2006. County-Level Estimates of Nutrient Inputs to the Land Surface of the 

Conterminous United States, 1982–2001: U.S. Geological Survey Scientific Investigations Report 2006-5012, 17 p. 
24 Wagner, K. and Moench, E. 2009. Education Program for Improved Water Quality in Copano Bay: Task Two Report. Texas 

Water Resources Institute Technical Report No. 347. Texas A&M University System. 
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Table 3-10. Agricultural nonpoint source pollution recommendations 

Actions & Milestones Who Timeframe 
Products & 

Evaluation Criteria 

Estimated 

Costs 
Potential Funding Sources 

1. Develop inventory of agricultural producers 

and conservation practices in the 

watershed 

Watershed 

Coalition, SWCD, 

NRCS, land owners 

0-2 years  Inventory of 

agricultural 

producers and 

practices completed 

$$$ NRCS (NWQI and others) 

2. Provide outreach to agricultural producers 

on the water quality impacts of agricultural 

operations and agricultural conservation 

practices  

 

Watershed 

Coalition, SWCD, 

NRCS, land owners 

0-2 years 

Ongoing 

 Outreach materials 

disseminated 

$$ NRCS (NWQI and others), 

USDA Farm Service 

Agency, CT Dept. of 

Agriculture, University of 

Connecticut Cooperative 

Extension System, 

Connecticut Agricultural 

Experiment Station  

3. Work with agricultural producers to 

implement site-specific agricultural 

conservation practices 

 Reach out to owners and operators 

 Conduct site assessments with 

owner/operator permission 

 Develop concept-level 

recommendations for site-specific 

agricultural conservation practices 

 Partner with owners and operators to 

identify projects and financial/technical 

assistance 

 Design and construct projects 

Watershed 

Coalition, SWCD, 

NRCS, land owners 

2-5 years 

Ongoing 

 Farm owners and 

operators contacted 

 Site assessments 

completed and 

recommendations 

provided 

 Technical & financial 

assistance provided 

 Projects completed  

 Number of partners 

participating 

$$$ to $$$$ NRCS (NWQI and others), 

USDA Farm Service 

Agency, Connecticut Dept. 

of Agriculture FLRP, 

University of Connecticut 

Cooperative Extension 

System, Connecticut 

Agricultural Experiment 

Station, CT DEEP 319 NPS 

Grants 

4. Promote conservation of farmland to 

prevent future development of agricultural 

lands 

North Branford, 

Wallingford, NRCS, 

land owners 

2-5 years 

Ongoing 

 Outreach materials 

disseminated 

 Farmland parcels 

identified for future 

acquisition 

$ to $$$$ Municipalities, Drinking 

Water SRF (CT DPH), NRCS 

(NWQI and others), Open 

Space and Watershed Land 
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Actions & Milestones Who Timeframe 
Products & 

Evaluation Criteria 

Estimated 

Costs 
Potential Funding Sources 

 Educate land owners and producers 

about the available farmland 

conservation programs and options 

 Target farmland along Farm River and 

tributaries for future open space 

acquisition 

 Update and/or implement land use 

policies, zoning, regulations, etc. 

 Land use policy 

updates and/or 

ongoing 

implementation 

(North Branford and 

Wallingford) 

Acquisition Grant Program 

(CT DEEP) 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

CT DEEP = Connecticut Department of Energy and Environmental Protection 

NRCS = Natural Resources Conservation Service   SWCD = Southwest Conservation District 

CT DPH = Connecticut Department of Public Health         FLRP = Connecticut Department of Agriculture Farmland Restoration Program 

DWSRF = Drinking Water State Revolving Fund
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Vegetated Buffers and Filter Strips 

As described in Section 3.2.7, vegetated buffers are vegetated areas adjacent to streams, ponds, and wetlands that 

can provide a variety of water quality and other benefits.  Filter strips, similar to vegetated buffers, are small strips 

or areas of vegetated land, often used at the edges of fields, to reduce agricultural nonpoint source pollution. 

 

Typical of most agriculture in New England, farmland in the Farm River watershed is commonly located close to 

streams and often has intermittent or perennial streams flowing next to or between cultivated fields, pastures, or 

farm yards.  On these sites, providing vegetated buffers and filter strips is effective at decreasing velocity of runoff, 

which allows for trapping sediment and infiltrating water and potential dissolved inorganic pollutants (i.e., 

nitrogen, phosphorus) into the soil for uptake by vegetation. 

 

Agricultural operations in the watershed have animal grazing areas through which intermittent streams or 

drainage channels flow.  In these cases, exclusion fencing should be used to keep animals out of the stream and 

out of the vegetated buffer or filter strip.  Fencing, vegetated buffers, and filter strips from pastures is often 

necessary to protect water quality.  Exclusion fencing (board, barbed, high tensile or electric wire) is commonly 

used to exclude livestock from streams and vegetated buffers and filter strips to improve or protect water quality 

and reduce soil erosion and sedimentation.  Where a stream or pond serves as a source of drinking water for 

livestock, provisions for an alternative water supply for livestock (off-channel watering hole or groundwater well) 

may be necessary. 

 

Filter Berms   

Filter berms are structural measures that consist of a stable, permeable berm such as gravel or compost, placed at 

the downgradient edge of an agricultural field, manure storage and composting facilities, and areas with high 

livestock use.  The filter media in the berm serves to both filter the runoff from the fields and provide some 

opportunity for cation exchange of dissolved pollutants.  Filter berms are designed to follow an elevation contour 

and are turned up at the ends, resembling a horseshoe, to provide runoff storage.  Runoff temporarily pools 

behind the berm, then filters through it and infiltrates into the ground.  For this reason, berms are best located 

downgradient from sources of bacteria and nutrients.  Filter berms are best suited for treating small, frequent 

storms, where water is captured and infiltrated. In larger storms, the berm reduces flow velocity and stores some 

stormwater, allowing sediment-bound pollutants to settle before the treated stormwater is slowly released. 

 

Filter berms typically have a small constructed footprint and represent simple and cost-effective solutions to runoff 

management and pollutant reduction.  When properly designed and sited, they blend into the landscape. 

Maintenance requirements are also low; stored sediment must be periodically removed and the grass on the filter 

berm mowed, if desired. 

 

Financial and Technical Assistance 

Implementing management measures on farms that improve and protect water quality requires some capital 

investment that is often beyond the means of the individual land owner.  The State of Connecticut and U.S. 

Department of Agriculture both recognize this challenge and administer programs to support agricultural 

producers in conservation efforts.  Outreach and technical assistance programs provided by federal and state 

agencies include USDA-NRCS, USDA Farm Service Agency, Connecticut Department of Agriculture, University of 

Connecticut Cooperative Extension System, Connecticut Agricultural Experiment Station, Connecticut’s 

Conservation Districts, and CT DEEP. 

 

Agricultural producers in Connecticut can receive support from USDA-NRCS, which provides financial and technical 

assistance to: address natural resource concerns; maintain and improve their existing conservation systems and 
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adopt additional conservation activities to address priority resource concerns; manage financial risk through 

diversification, marketing or natural resource conservation practices; protect, restore, and enhance wetlands, 

grasslands, and working farms and ranches through conservation easements; restore, enhance and protect 

forestland resources on private and tribal lands through easements and financial assistance; promote the recovery 

of endangered or threatened species; improve plant and animal biodiversity; and enhance carbon 

sequestration through a variety of programs authorized through the Farm Bill. 

 

The development of this Plan is funded largely by the National Water Quality Initiative (NWQI), a USDA-NRCS 

program that offers financial and technical assistance to agricultural producers interested in improving water 

quality and aquatic habitats in priority watersheds with impaired streams.  Upon completion of this Plan, NWQI 

can direct additional financial and technical assistance to agricultural producers in the watershed as part of the 

plan implementation phase.  NRCS programs, like Environmental Quality Incentives Program (EQIP) and 

Conservation Stewardship Program (CSP), are voluntary conservation programs to assist agricultural producers 

with implementing structural and management conservation practices to their farms that promote agricultural 

production and environmental quality as compatible goals.  Through EQIP and other programs, agricultural 

producers receive financial and technical assistance to implement practices on working agricultural land.  

 

The Connecticut Department of Agriculture provides funding through its Farmland Restoration Program (FLRP) that 

may support the goals of this Plan.  The program provides support to projects that include installation of fencing to 

keep livestock in reclaimed pasture areas and/or out of riparian areas, as well as funding to clear and remove 

trees, stumps, stones and brush to create or restore agricultural use. 

 

3.4 Climate Resilience 

The Farm River watershed, like other watersheds throughout Connecticut, is vulnerable to the effects of climate 

change - more frequent drought and an increase in short-duration, heavy precipitation events and flooding 

combined with warmer temperatures.  In terms of water quality, the watershed faces an increased risk of harmful 

algal blooms, a change in temperature regimes, and increase in sediment and nutrient loads that can impact high-

quality headwater streams and further degrade impaired waters including Long Island Sound.  A decline in water 

quality can also have negative impacts on recreational use and local economies.  

 

In 2016, the Town of Branford completed a coastal resilience planning process that culminated in the release of 

the Town of Branford Coastal Resilience Plan.  The plan identifies a number of policy recommendations and 

adaptation projects to make the community more resilient to coastal flooding and the impacts of sea level rise and 

storm surge.  The 2016 plan does not specifically address risks along the Farm River on the western side of 

Branford, since the Farm River is mostly surrounded by undeveloped marsh and preserves, including the Beacon 

Hill Preserve and the East Haven Wildlife Area, with limited assets vulnerable to sea level rise and storm surge. 

 

In 2017, SCRCOG released the Southern Connecticut Regional Framework for Coastal Resilience, a planning study to 

assess the potential impacts of sea level rise, storms, and increased rainfall on coastal communities, public 

infrastructure, and natural resources.25  The report also identifies and prioritizes projects that increase resiliency 

and contains recommendations that align with the management objectives of the Farm River Watershed 

Management Plan.  These include policy changes, education/outreach initiatives, and projects to improve or 

                                                      
25 Whelchel, A.W., E. Livshits, M. Fulda, M. Sloan, C. Rappa, K. Deneault (2017) The Southern Connecticut Regional Framework 

for Coastal Resilience Final Report. South Central Regional Council of Governments, The Nature Conservancy, Connecticut 
Metropolitan Council of Government. North Haven, Connecticut. 
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protect infrastructure.  A summary of the projects and planning recommendations for the Farm River watershed 

that are relevant to this Plan include: 

 

 Maple Street Bridge Riparian Restoration and Bank Stabilization, East Haven - The project, located near 

the north end of Maple Street where it intersects with North High Street and Hunt Lane, would retrofit 

the existing landscape and available open space to provide additional flood storage with temporary 

wetlands and bank stabilization.  A component of the project would focus on re-aligning the upper portion 

of the Farm River to improve flood conveyance. Bank stabilization strategies would also be applied to 

mitigate future erosion along this section of the river.  The final component of this project would focus on 

retrofitting a portion of the open space with two tier berms or floodplain benches that would provide 

further flood protection of adjacent and nearby properties along the Farm River. 

 

 Farm River Restoration, East Haven – This project would address flooding and flood damages along the 

Farm River in East Haven, while restoring natural ecosystems through the use of nature-based solutions. 

The project incorporates bioengineered banks, green infrastructure, and hybrid approaches along the 

Farm River’s riparian corridor to improve the overall watershed health.  Strategies include installing 

floodplain benches, berms, and vegetated swales along the banks of the Farm River to help improve flood 

conveyance.  Other green infrastructure techniques include curbside bioswales, pervious pavement, tree 

box plantings, bioretention cells, rain gardens and other forms of green street concepts to reduce runoff 

and alleviate future flooding of critical infrastructure.  

 

 Green Stormwater Infrastructure, East Haven – The plan includes a number of green stormwater retrofit 

projects at public and private properties, similar to the retrofit concepts identified in Section 4 of this 

Plan. These projects include:  

o Laurel Woods Green Infrastructure Retrofit and Bank Stabilization 

o Totoket Valley Church and Our Lady Valley Pompeii Church Green Infrastructure Retrofits 

o Kennedy Memorial Field Green Infrastructure Retrofits 

o Green Streets Retrofits (Waldo Street, Edgar Street, Burgess Street, Memorial Field) 

 

Climate change also poses a potential risk to the public water systems in the Farm River watershed.  An increase in 

precipitation may potentially increase flooding events and associated risks to public water system wells and 

surface water intakes.  An increase in stormwater runoff and in seasonal droughts poses a risk to surface water 

sources and an increased risk of harmful algal blooms (longer algal bloom season, increased number of blooms, 

and warmer temperatures favoring blue-green algae that may produce toxins as well as compounds that impact 

taste and odor).  In 2018, CT DPH released a Drinking Water Vulnerability Assessment and Resilience Plan, including 

a vulnerability assessment of Connecticut Community Water Systems (CWSs) in the four coastal counties 

(Fairfield, New Haven, Middlesex, and New London) impacted by Superstorm Sandy.  The assessment identifies 

options and alternatives to mitigate the vulnerabilities identified and to improve resiliency. 

 

Table 3-11 summarizes recommendations relative to climate resilience in the Farm River watershed. 

 

Recommended Actions 
 

 Prepare and update municipal climate change vulnerability assessments and adaptation plans.  Similar 

to the coastal resilience plan developed by the Town of Branford (2016) and the regional coastal resilience 

framework developed by the regional COGs and The Nature Conservancy (2017), the inland communities 

in the Farm River watershed (North Branford and Wallingford) are encouraged to prepare and periodically 
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update climate change vulnerability assessments and adaptation plans to address vulnerable 

infrastructure, homes and businesses, water supplies, and natural resources.  

 

 Implement nature-based climate adaptation strategies that enhance resilience to flooding, drought, 

and water quality in the Farm River watershed.  The watershed municipalities should incorporate nature-

based solutions (green stormwater infrastructure, floodplain restoration and creation, riparian buffer 

restoration, wetland restoration, living shorelines, land conservation, culvert upsizing, etc.) whenever 

possible, into climate adaptation implementation strategies.  Nature-based solutions are projects that 

protect, restore, and/or manage an existing ecological system, and/or mimic natural processes, to 

safeguard public health and clean water, increase natural hazard resilience, and sequester carbon. 

Incorporating nature-based solutions in planning and design projects results in long-term, cost-effective 

strategies that benefit both human and natural systems.  The site-specific project concepts in Section 4 of 

this Plan and the climate adaptation concepts identified in the Southern Connecticut Regional Framework 

for Coastal Resilience include examples of nature-based solutions that should be implemented in the Farm 

River watershed to provide flood mitigation, water quality, and ecological benefits. 

 

 Implement climate adaptation strategies and projects identified through the Resilient Connecticut 

project.  Resilient Connecticut, led by the Connecticut Institute for Resilience & Climate Adaptation 

(CIRCA) at UConn, in coordination with state agencies, regional councils of governments and 

municipalities, provides a regional resilience and adaptation planning framework, planning tools, and 

technical resources for the communities in Fairfield and New Haven Counties.  The Resilient Connecticut 

project should inform municipal resilience planning, policies, and adaptation projects of the Farm River 

watershed communities. 

 

 Conduct assessments of road-stream crossings to identify and prioritize culverts and bridges in the 

watershed for replacement and upsizing based on current and projected future hydraulic capacity, 

geomorphic risk, structural condition, stream connectivity and aquatic passage, and flood impact 

potential.  Upgrade existing vulnerable stream crossings by replacing culverts or bridges with more 

resilient and ecologically-friendly designs. 

 

 Update design storm precipitation amounts in state and municipal policies and regulations to promote 

more resilient water infrastructure design. At a minimum, design of new or replacement water 

infrastructure such as storm drainage systems, road-stream crossings, and reservoir infrastructure, etc. 

should use design storm amounts and intensities based on NOAA Atlas 14 (or the Northeast Regional 

Climate Center atlas) to represent current observed precipitation conditions. For more resilient water 

infrastructure design, consider a 20% increase or greater in design rainfall amounts, which is consistent 

with climate change projections for extreme precipitation under a medium to high emissions scenario and 

a 50- to 100-year planning horizon. Another alternative is to consider higher design storm amounts that 

reflect observed precipitation such as use of the 90th percentile NOAA Atlas 14 values rather than the 50th 

percentile (median) NOAA Atlas 14 values. CT DEEP is in the process of updating design precipitation 

amounts as part of the ongoing updates of the Connecticut Stormwater Manual and Connecticut 

Guidelines for Soil Erosion and Sediment Control. The state should continue to regularly review and 

update design storm precipitation to account for ongoing changes in both observed and projected future 

precipitation. 
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Table 3-11. Climate resilience recommendations 

Actions & Milestones Who Timeframe 
Products & 

Evaluation Criteria 

Estimated 

Costs 
Potential Funding Sources 

1. Implement nature-based climate 

adaptation strategies that enhance 

resilience to flooding, drought, and water 

quality  

 Prepare and update municipal climate 

change vulnerability assessments and 

adaptation plans 

 Implement site-specific adaptation 

projects identified in Section 4 of this 

Plan, Southern Connecticut Regional 

Framework for Coastal Resilience, and 

Resilient Connecticut project 

Municipalities, 

Watershed 

Coalition, SWCD, 

NRCS , CIRCA, Save 

the Sound 

2-5 years 

(prepare 

plans) 

 

5-10 years 

(implement 

projects 

from plans) 

 Plans prepared 

 Implementation 

projects identified, 

designed, and 

constructed 

$$$$  NFWF Long Island 

Sound Futures Fund 

 FEMA HMA (BRIC, FMA, 

HMGP) 

 319 NPS Grants 

 NRCS PL-566 

 NRCS RCPP 

 American Rescue Plan 

funding (COVID-19 

relief) 

 Stormwater Utilities 

2. Conduct road-stream crossing assessments  Watershed 

Coalition, SWCD, 

Save the Sound, 

consultants 

2-5 years  Number of crossings 

assessed 

$$$$ 

3. Update design storm precipitation in 

municipal regulations and policies 

Municipalities 0-2 years  Land use regulations 

and design standards 

updated 

$$ 

4. Advocate for the state to regularly update 

design storm precipitation for more  

        resilient water infrastructure design

CT DEEP and other 

state agencies, 

Watershed 

Coalition 

Ongoing  Manuals and state 

guidance updated 

 Update interval (e.g. 

5 years) established 

$$ 

5. Incorporate assessment of climate change 

impacts into future water supply planning 

RWA and other 

public water 

suppliers 

5-10 years  Updated water 

supply plans 

$$$  DWSRF 

 FEMA HMA (BRIC, FMA, 

HMGP) 
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Actions & Milestones Who Timeframe 
Products & 

Evaluation Criteria 

Estimated 

Costs 
Potential Funding Sources 

6. Implement adaptation strategies to 

enhance the resilience of public water 

systems 

RWA and other 

public water 

suppliers 

5-10 years  Updated plans and 

policies 

$$$$  American Rescue Plan 

funding (COVID-19 

relief) 

7. Implement adaptation strategies to 

enhance the resilience of private wells 

Homeowners and 

municipalities 

2-5 years  Homeowner 

outreach conducted 

 Best practices 

implemented by 

homeowners 

$$ 

8. Preserve properties landward of tidal 

marsh along the Farm River Estuary to 

allow for marsh migration resulting from 

sea level rise 

East Haven, 

Branford 

Ongoing  Properties acquired 

or conservation 

easements obtained 

$$$$  Municipalities 

 Land trusts 

 CT DEEP Open Space 

and Watershed Land  

 Acquisition Grant 

Program 

 USFWS National 

Coastal Wetlands 

Conservation Grant 

Program 

 NRCS Floodplain 

Easement Program 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

USDA-NRCS = U.S. Department of Agriculture, Natural Resources Conservation Service 

FEMA HMA = Federal Emergency Management Agency Hazard Mitigation Assistance Grant Program 

PL-566 = Watershed and Flood Prevention Operations Program        RCPP = Regional Conservation Partnership Program 

CT DEEP = Connecticut Department of Energy and Environmental Protection SWCD = Southwest Conservation District 

CIRCA = Connecticut Institute for Resilience and Climate Adaptation       FMA = Flood Mitigation Assistance     

BRIC = Building Resilient Infrastructure and Communities       DWSRF = Drinking Water State Revolving Fund  

HMGP = Hazard Mitigation Assistance Program
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 Incorporate assessment of climate change impacts (changing rainfall patterns, flooding, sea level rise, 

drought management) into future water supply planning (e.g., Water Supply Plan updates) for public 

water systems in the Farm River watershed, including RWA and other small public water supplies. 

 

 Implement adaptation strategies to enhance the resilience of public water systems in the Farm River 

watershed.  Options to address climate change and improve resiliency include many of the 

recommendations described elsewhere in this Plan, as well as recommendations from the 2018 CT DPH 

Drinking Water Vulnerability Assessment and Resilience Plan: 

o Elevate public water supply wellheads in areas vulnerable to riverine flooding 

o Assess reservoir infrastructure (e.g., dams and spillways) for their capacity to address future 

flooding and extreme precipitation events 

o Implement green infrastructure strategies and nature-based solutions in source water areas to 

improve resilience 

o Acquire land to minimize pollution to wells or to further limit development in groundwater 

recharge areas 

o Incorporate a resiliency metric into sanitary surveys 

o Increase testing frequency for smaller public water systems 

o Reevaluate drought triggers, especially systems that have experienced serious impacts in the 

past 

o Perform drought modeling that includes consideration of future climate changes 

 

 Implement adaptation strategies to enhance the resilience of private wells in the Farm River watershed. 

Best practices for homeowners with private wells include:  

o Elevating the wellhead  

o Testing well water frequently 

o Connecting to a public water supply if available  

o Having a backup generator of a plan for storage in the event of an emergency 

 

Resilience strategies that can be implemented by the watershed municipalities or regional health districts 

include: 

o Educating residents and developers on the importance of upgrading older wells and locating 

wells outside the flood zone 

o Ensuring that private well regulations reflect flood proofing standards 

o Incentivizing annual residential private well testing 

 

3.5 Land Use Policy and Planning 

Municipal land use plans and regulations help to shape the development patterns within a watershed and can play 

a significant role in protecting water quality and other natural resources at the watershed scale.  These commonly 

include municipal plans of conservation and development, resilience and natural hazard plans, zoning and 

subdivision regulations, inland wetlands and watercourses regulations, stormwater regulations, and aquifer 

protection regulations, all of which shape the type and density of development and land use activities within a 

watershed.  Local land use regulations often vary by municipality within a watershed, and regulations are 

periodically revised in response to development pressure, shifts in attitude toward natural resource protection, 

and political and socioeconomic factors.  Because a watershed management plan encompasses multiple 

municipalities, a watershed-based regulations review also provides an opportunity for towns to compare their 

regulatory mechanisms to those of neighboring municipalities.  By doing so, they can evaluate the relative merits 
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of different approaches, adopt the best models, and improve region-wide consistency in how the common water 

resource is managed. 

 

Table 3-12 summarizes land use policy and planning recommendations for the Farm River watershed.    

 

Recommended Actions 
 

 Reference the Farm River Watershed Management Plan in municipal POCD updates.  The Farm River 

Watershed Management Plan and its recommendations should be referenced by the watershed 

municipalities in future updates to municipal Plans of Conservation and Development (POCDs).  Serving as 

a road map for decision-making and land use planning, POCDs should emphasize that municipal leaders 

and land use agencies (i.e., inland wetlands and watercourses, planning and zoning, conservation) 

consider new or updated regulations that address the long-term protection of water resources and 

aquatic habitats. 

 

 Review and update land use regulations in the watershed towns for consistency in requiring sustainable 

development practices to protect and improve water quality such as Low Impact Development 

techniques, green infrastructure, and other nature-based solutions.  High priorities are to: 

 

o Review and update existing municipal land use policy and regulations to require and eliminate 

barriers to using green infrastructure and LID for new development and redevelopment projects 

and to meet MS4 Permit requirements.  Evaluate the land use regulations in the watershed 

towns for consistent application of GI/LID requirements for new development and 

redevelopment projects, especially in zoning districts of certain density or uses(s) and near the 

Farm River and its major tributaries.  According to information presented in their 2020 MS4 

Annual Reports, the communities that comprise the majority of the Farm River watershed land 

area – East Haven, Branford, and North Branford – had yet to fully implement the necessary land 

use regulatory updates to meet the MS4 Permit requirements for LID and post-construction 

stormwater management.  

 

o Incorporate the latest updates of the Connecticut Stormwater Quality Manual, Connecticut Soil 

Erosion and Sediment Control Guidelines, and associated LID appendices into local land use 

policy and regulations.  Updated versions of these design guidelines are anticipated to be 

released by CT DEEP in 2022. 

 

o Promote local bioretention design standards for enhanced nitrogen removal.  Bioretention 

systems and other filtration/infiltration-based stormwater control measures with underdrains 

should be designed with an internal water storage layer by raising the underdrain outlet to 

enhance removal of nitrogen and other pollutants.  The internal water storage layer improves 

exfiltration, thereby reducing pollutant loads to the receiving waterbody, and creates an 

anaerobic environment that enhances the process of denitrification, a biological reaction that 

converts nitrate into atmospheric nitrogen gas. 

 

o Strengthen and improve uniformity of local wetland regulations and their enforcement 

throughout the watershed.  For example, watershed towns currently regulate their respective 

Upland Review Areas (URA) at varying distances from the edge of wetlands and watercourses 

(East Haven, Wallingford, and North Haven, 50 feet; Branford 100 feet; North Branford, 100 feet 

and 200 feet from the Farm River).  Watershed towns are encouraged to establish a minimum 
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URA width of 100 feet, which is the width recommended by CT DEEP26 and the Connecticut 

Association of Conservation and Inland Wetlands Commissions (CACIWC).27  While the URA only 

expands jurisdiction and carries no restrictions on activities, such changes would require 

municipal review and permit approval for activities regulated by local wetlands regulations 

within 100 feet of surface waters. 

 

o Adopt an ordinance or other regulatory mechanism, as required by the MS4 Permit, to effectively 

prohibit non-stormwater discharges into municipal storm drainage systems.  North Branford has 

an illicit discharge ordinance, while East Haven and Branford are in the process of implementing 

similar ordinances. 

 

 Review the existing land use policies, plans, and regulations of the watershed municipalities relative to 

climate resilience.  Recommend new or modified land use policies and/or regulations that could be 

implemented by the municipalities to enhance flood resilience, water quality, and ecological health with a 

focus on preserving undeveloped land, siting development in locations less vulnerable to flooding, and 

promoting designs that reduce runoff and are less likely to be damaged in a flood. 

 

 Consider establishing aquifer protection overlay zones. 

East Haven, Branford, and North Branford should consider 

establishing overlay zones and associated regulations to 

protect aquifer recharge areas along the Farm River and 

its tributaries.  Known as groundwater or aquifer 

protection overlay zones, their purpose is to protect 

private and public drinking water supplies from land uses 

that can contaminate aquifers, especially shallow ones 

and those located in coarse stratified drift.  As an initial 

step in this process, the municipalities should evaluate the 

feasibility of such overlay zones and develop 

recommendations for updates to existing zoning 

regulations. 

 

 Consider establishing river corridor protection overlay 

zones.  River corridor protection overlay zones, also 

known as riparian overlay zones or streambelt zoning, are 

designed to provide more comprehensive protection to 

watercourses and the natural systems adjacent to rivers, 

streams, lakes, and ponds that influences water and 

habitat quality.  An Upland Review Area gives local agencies the authority to review regulated activities 

near wetlands and watercourses but does not expressly protect riparian areas.  As of 2017, 34 

Connecticut towns had adopted versions of river corridor protection through overlay zones, with some 

municipalities forming regional partnerships among several towns to protect major rivers (Farmington, 

Housatonic, and Shepaug Rivers) and estuaries (Connecticut River).  For the Farm River watershed,  

                                                      
26 CT Department of Environmental Protection, Bureau of Water Management. Guidelines for Upland Review Area Regulations. 

1997. Available at portal.ct.gov/-/media/DEEP/water/wetlands/uplandreviewdocumentjune1997PDF.PDF 
27 CACIWC. A Statement on Upland Review Areas for Connecticut Municipal Inland Wetlands and Watercourse Commissions. 

2006. Available at www.caciwc.org/library/H%207-06%20URA%20Statement%208-1-06.pdf 

Figure 3-4. Diagram of a typical residential 
groundwater well.  
(Image source: US EPA) 

https://portal.ct.gov/-/media/DEEP/water/wetlands/uplandreviewdocumentjune1997PDF.PDF
https://www.caciwc.org/library/H%207-06%20URA%20Statement%208-1-06.pdf
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Table 3-12. Land use policy and planning recommendations 

Actions & Milestones Who Timeframe 
Products & 

Evaluation Criteria 

Estimated 

Costs 

Potential Funding 

Sources 

1. Reference Farm River Watershed 

Management Plan in POCD updates 

Municipalities, SCRCOG During next 

10-yr update 

 Updated POCDs $ Municipal funds 

2. Review and update municipal land use 

regulations to protect and improve 

water quality 

 Require use of GI and LID techniques 

for new development and 

redevelopment 

 Eliminate barriers to LID 

 Incorporate latest update of CT 

stormwater design manuals 

 Promote local bioretention design 

standards for enhanced nitrogen 

removal 

 Strengthen and improve uniformity 

of local wetland regulations  

 Adopt illicit discharge ordinances 

Municipalities 0-2 years 

(elements 

required by 

MS4 Permit) 

 

2-5 years 

(other 

elements) 

 Adopted or revised 

land use regulations 

or policies 

$$$ NFWF Long Island 

Sound Futures 

Fund, Stormwater 

Utilities 

3. Review the existing land use policies, 

plans, and regulations of the watershed 

municipalities relative to climate 

resilience; recommend new or modified 

land use policies and/or regulations 

Municipalities 2-5 years  Policy review and 

recommendations 

 

$$$ 

 

 

 

NFWF Long Island 

Sound Futures 

Fund, Stormwater 

Utilities 

4. Provide training for municipal land use 

commission members on changes to 

local regulations or policy. 

Municipalities Ongoing  Trainings completed $  

5. Consider establishing aquifer protection 

overlay zones 

Municipalities (East 

Haven, Branford, North 

Branford) 

2-5 years  Feasibility evaluation 

recommendations 

$$$ NFWF Long Island 

Sound Futures 

Fund 
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Actions & Milestones Who Timeframe 
Products & 

Evaluation Criteria 

Estimated 

Costs 

Potential Funding 

Sources 

6. Consider establishing river corridor 

protection overlay zones 

Municipalities 5-10 years  Feasibility evaluation 

recommendations 

$$$$ NFWF Long Island 

Sound Futures 

Fund 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

NFWF = National Fish and Wildlife Foundation 
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successful streambelt zoning could be modeled on these existing regulations and should consider the following 

components: 

o Focus the overlay zone to priority areas in the municipality by identifying wetlands and/or 

watercourses by their name or a description in regulatory language.  

 

o Establish a setback of a specific distance, or phased setback. For example, a setback of 50 feet can 

be chosen, or a phased setback (e.g., 30’/20’) can be established with greater protections 

established closer to the waterbody. 

 

o Limit disturbance by restricting designated activities within the overlay zone, such as septic 

systems, vegetation management/removal (e.g., timber harvest), excavation, and certain new 

structures.  

 

o Limit or prohibit riparian forest conversion, and require vegetative cover that is natural and not 

landscaped or extensively managed like turfgrass, garden beds, stump removal, grubbing, and 

understory removal.  To maintain the tree canopy needed to shade and support cold-water 

stream habitat, tree removal should be limited to only those identified by a qualified individual as 

hazardous. 

 

3.6 Open Space and Natural Lands Conservation & Restoration 

The value of undeveloped open space to protecting and improving surface water quality and drinking water 

supplies cannot be overstated.  Undeveloped land, especially forest, provides the soils, vegetation, and the natural 

processes in terrestrial or aquatic ecosystems to collect, filter, and slowly release precipitation to groundwater and 

surface waters. These functions are most effective when protected open spaces are well distributed in a watershed 

and are located in areas that protect waterbodies from stormwater originating in developed areas.28  While the 

term open space can include buffers and public properties like athletic fields and parks, the management 

recommendations in this section focus on conservation and restoration of undeveloped open spaces whose natural 

character and processes benefit water quality.  

 

Open space planning in the Farm River watershed is documented primarily in municipal plans of conservation and 

development (all towns have POCDs).  Each POCD describes the permanent protection of open space as a high 

priority and contains goals and actions to identify/assess, fund, and manage properties for the preservation of open 

space. From surveys and public meetings, residents in all towns communicated that open space preservation is a 

high priority, as well as concerns about the loss or degradation or open spaces and natural resources.  

 

In the regional POCD completed by SCRCOG in 2018, open space is discussed relative to public access (i.e., 

recreational trails), public water supplies operated by RWA, coastal resilience, and farmland preservation.  The 

regional POCD’s Action Agenda identified strategies to preserve and protect natural resources and their processes: 

 

1. Encourage resident access to open spaces and recreational assets within the region through the expansion 

of existing bike/pedestrian network connecting open spaces and other existing/proposed regional trail 

connections. 

2. Promote educational and marketing materials on the diverse open space and passive recreational 

opportunities available in the region to encourage stewardship. 

                                                      
28 Open Space Institute. 2018. Literature Review: Forest Cover & Water Quality – Implication for Land Conservation.  

Available at s3.amazonaws.com/osi-craft/Forest-Cover-Water-Quality-Report-2018-6-30-Final.pdf?mtime=20181024125329 

https://s3.amazonaws.com/osi-craft/Forest-Cover-Water-Quality-Report-2018-6-30-Final.pdf?mtime=20181024125329
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3. Support and assist communities in coordinating open space preservation efforts among adjacent 

municipalities, identifying innovative funding sources for open space acquisition, and in proactively 

educating major land owners on estate planning. 

4. Foster collaboration among various agencies that purchase and maintain open space in the region 

(municipalities, land trusts, water companies, etc.) by convening groups to share information and 

techniques, and to identify opportunities to improve efficiency. 

5. Explore the feasibility of developing a regional open space plan to promote and expand regional open 

space network. 

 

In 2016, CT DEEP released the Connecticut Comprehensive Open Space Acquisition Plan, also known as the 2016-

2020 Green Plan (Green Plan).29 Updated every five years, the Green Plan provides a 5-year Action Strategy to 

prioritize the areas and acreage targeted for the state’s goal for open space preservation, with an emphasis on 

utilizing open space to buffer the impacts of climate change.  

 

In the context of protecting and improving water quality, open space planning should be done at the watershed 

level.  Existing plans are defined by political boundaries that do not align with the watershed and generally contain 

objectives broader than improving water quality in the Farm River watershed.  Open space planning should be 

coordinated across the watershed and should focus on the role of open space in protecting surface water quality 

and drinking water supplies, as well as the ecological health of the Farm River, the Estuary, its tributaries, and Long 

Island Sound. 

 

In addition to preservation of existing open space, other related strategies focus on restoration and enhancement 

of previously developed or impacted lands - riparian corridors, floodplains, wetlands, and forests – to provide 

increased water quality, ecological, recreational, and natural hazard resilience benefits.  Such strategies typically 

involve the use of nature-based solutions such as floodplain restoration, floodplain creation, riparian buffer 

restoration, wetland restoration, and forest conservation. 

 

Table 3-13 summarizes open space and natural lands conservation and restoration recommendations for the Farm 

River watershed. 

 

Recommended Actions 
 

 Form a coalition of open space preservation stakeholders focused on conservation of undeveloped land 

in the Farm River watershed.  The coalition would be responsible for identifying and prioritizing strategies 

(including funding), formalizing communication among partners, and developing criteria or methodologies 

for identifying parcels to protect.  Other activities may include wetland or floodplain restoration projects,

data collection related to other recommendations, and engaging community members through outreach or 

invitations to volunteers on specific projects or watershed-wide efforts for open space planning.

 Develop goals and actions in future updates of municipal open space plans that are specific to improving

and maintaining water quality in the Farm River watershed.  Conservation planning can be implemented 

at the watershed or sub-watershed scale to envision growth/conservation scenarios and make 

recommendations that identify undeveloped areas important to protecting surface water quality and 

source waters in the Farm River watershed.  For example, preservation is recommended for headwater 

areas of the Farm River and its major tributaries, certain floodplains and wetlands (e.g., Burrs Brook, 

Maloney Brook), uplands listed as high-priority acquisitions, and areas susceptible to flooding. In addition

29 CT DEEP. Connecticut Comprehensive Open Space Acquisition Plan, 2016-2020 Green Plan. 2016. Available at
portal.ct.gov/DEEP/Open-Space/The-Green-Plan#Download

https://portal.ct.gov/DEEP/Open-Space/The-Green-Plan#Download
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 Case Study: Open Space Protection for Water Quality in the Farm River Watershed 

 
The Trust for Public Land (TPL) is 

working with the North Branford 

Land Conservation Trust (NBLCT) 

to assess open space 

conservation along the Farm 

River.  One potential project 

(right) would protect over 1,000 

feet of streambanks along the 

Farm River. This parcel also buffers 

protected farmland and is 

adjacent to lands owned by 

RWA.  When combined, the result 

is an area of protected open 

space that will have added 

ecological benefits for the Farm 

River watershed. 

 

Undeveloped open space is a 

cost-effective solution to protect 

water quality. By keeping the 

land undeveloped, precipitation 

can infiltrate naturally through the 

soil and moves more slowly to 

surface waters.  Additionally, this 

process removes pathogens, 

nutrients and other pollutants. 

Studies have also shown that 

prevention can be up to 200 

times less costly than treating 

public drinking water for 

contaminants.  Other land uses, 

such as residential development, 

can impact the surface water 

quality with the creation of new 

impervious surfaces that increase 

runoff rates, volumes and 

temperatures of surface waters. 

 

Finally, protecting open space lands have additional benefits for the community: enhanced property 

values, improved air quality, preservation of community character, and increasing passive 

recreational opportunities in the community (TPL 2003).  Through proactive partnerships and projects 

to conserve source water watershed lands, decision makers can improve water quality and benefit 

local residents and businesses. 

 

U.S. Environmental Protection Agency, Introduction to EPA's Drinking Water Source Protection Programs, 

www.epa.gov/ogwdw000/dwa/electronic/swp/swp.pdf. For this study, the communities’ “contamination costs” 

included remediation activities, replacing water supplies, and providing interim water. Their “prevention costs” 

included delineating a prevention area, identifying sources of contamination, developing an initial management 

plan, and planning for alternative water supplies and other responses in case of emergency. 

 

TPL link to toolkit https://www.tpl.org/sites/default/files/cloud.tpl.org/pubs/water_ct_water_toolbook.pdf 

http://www.epa.gov/ogwdw000/dwa/electronic/swp/swp.pdf
https://www.tpl.org/sites/default/files/cloud.tpl.org/pubs/water_ct_water_toolbook.pdf
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to targeting surface water quality, open space planning should emphasize the value of protecting 

stratified drift deposits, inland wetlands, and other areas known to recharge groundwater aquifers.  

 

 Identify funding opportunities for open space land acquisition.  Work with town leaders to provide a line 

item for open space funding in municipal budgets; research grant programs offered by public agencies 

and private grantors to conserve land; consider localized fundraising campaigns for specific land 

acquisition projects.  

 

 Identify parcels in the watershed for restoration or enhancement through the use of nature-based 

solutions such as floodplain restoration, floodplain creation, riparian buffer restoration, wetland 

restoration, and forest conservation. Identify and prioritize parcels and projects that will provide water 

quality, ecological, recreational, and climate resilience benefits.  Ensure that restored lands are 

permanently protected by a conservation restriction or other type of legal instrument.  

 

 Strengthen the overall capacity and capability of open space programs in the watershed through 

regional partnerships among stakeholders involved in open space protection and management.  Such 

regional collaboratives can more successfully develop strategic planning, secure funds, and implement 

projects to acquire or conserve new open space.  A potential resource may be the Connecticut Land Trust 

Advancement Initiative, a program of Connecticut Land Conservation Council (CLCC) to support the 

development of regional conservation partnerships and provide training and technical assistance to land 

trusts. The Land Trust Alliance offers a range of additional programs, training, and support for individual 

land trusts as well as regional collaboratives. 

 

 Protect and connect core forests in the Farm River watershed.  Much of the Farm River watershed’s 

existing core forest – which is particularly important for drinking water supply protection, wildlife habitat, 

and ecological resilience – is owned and protected by RWA, CT DEEP, private land trusts, or the watershed 

municipalities.  The core forest in the watershed should continue to receive the highest levels of 

permanent protection, and connections should be preserved between core forest, waterways and 

wetlands and wildlife habitat linkages.  Actively discourage conversion of forest, particularly core forest, 

for industrial solar projects, while increasing incentives for renewable energy projects in the built 

environment, such as on brownfields or along highway infrastructure. 

 

 Consider a No-Net-Loss of Forest (NNLF) Policy for the Farm River watershed.  Consistent with the 2020 

recommendations of the Forests Sub-Group of the Governor’s Council on Climate Change (GC3) Working 

and Natural Lands Working Group, consider implementing a NNLF policy for the watershed or for the 

watershed’s source water areas at a minimum.  A NNLF policy could be piloted in the Farm River 

watershed (with potential application statewide) and could include one or more of the following 

elements, as recommended by the GC3: 

 

o Avoid Forest Conversion and Protect Healthy, Intact Forests – protect existing public- and 

privately-owned forestland from conversion to non-forest purposes to retain the benefits of 

water quality, increased carbon storage, biodiversity, public health, etc. 

 

o Offset All Planned or Permitted Forest Losses – it is not practical to protect all forested areas 

from conversion. However, all planned or permitted forest losses should be offset through a 

combination of compensatory reforestation, replanting programs, and local or regional forest 

mitigation banks 
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Table 3-13. Open Space and natural lands conservation and restoration recommendations 

Actions & Milestones Who Timeframe 
Products/ 

Evaluation Criteria 

Estimated 

Costs 

Potential Funding 

Sources 

1. Form a coalition of watershed 

partners focused on land 

conservation in the Farm River 

watershed  

Watershed Coalition, 

land trusts, 

municipalities, CT 

DEEP, RWA 

2-5 years  Coalition formed 

 Work plans and actions 

developed and 

implementation begun 

$$$  Municipal funds 

 Land trusts 

 CT DEEP Open Space 

and Watershed Land 

Acquisition Grant 

Program 

 CT DEEP Recreation 

and Natural Heritage 

Trust Program 

 CTDEEP Urban 

Forestry Grant 

Programs 

 USDA-NRCS RCPP 

 FEMA HMA (BRIC, 

FMA, HMGP) 

 DWSRF 

 NFWF New England 

Forests and Rivers 

Fund 

 NFWF National 

Coastal Resilience 

Fund 

 Corporate Wetlands 

Restoration 

Partnership 

 Wildlife 

Conservation Society 

Climate Adaptation 

Fund 

2. Develop goals and actions in future 

updates of municipal open space 

plans that are specific to improving 

and maintaining water quality in the 

Farm River watershed  

Land trusts, 

municipalities, 

SCRCOG, Watershed 

Coalition 

2-5 years  Updated local and 

regional open space plans 

with specific goals and 

actions to address water 

quality in the Farm River 

watershed 

$$ 

3. Identify funding opportunities, and 

secure funding for land acquisition 

 Municipal budget line items 

 Grant programs 

 Local fundraising 

Land trusts, 

Watershed Coalition, 

CT DEEP, 

municipalities 

Ongoing  Funding sources 

identified, funding 

pursued/secured 

$$$$ 

4. Identify and prioritize parcels in the 

watershed for restoration or 

enhancement through the use of 

nature-based solutions  

Watershed Coalition, 

land trusts, 

municipalities  

5-10 years  Assessments conducted 

and parcels identified and 

prioritized 

$$$ 

5. Explore the development of a 

regional network or collaborative 

dedicated to strengthen capacity of 

open space programs in the 

watershed  

Watershed Coalition, 

land trusts, 

municipalities, RWA, 

Connecticut Land 

Conservation Council  

2-5 years  Collaborative formed 

 Training and technical 

assistance provided to 

land trusts and 

municipalities 

$$$ 

6. Protect and connect core forests in 

the Farm River watershed 

 Preserve and protect existing core 

forest 

Municipalities, RWA, 

Watershed Coalition, 

land trusts 

Ongoing  Policy and planning 

measures implemented 

by municipalities and 

RWA 

$$$ 
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Actions & Milestones Who Timeframe 
Products/ 

Evaluation Criteria 

Estimated 

Costs 

Potential Funding 

Sources 

 Preserve connections between 

core forest, waterways and 

wetlands, and wildlife habitat 

linkages 

 NOAA Community-

Based Restoration 

Program Partnership 

 CT In-lieu Fee 

Program 

 
7. Consider a No-Net-Loss of Forest 

(NNLF) Policy for the Farm River 

watershed. 

Municipalities, 

Watershed Coalition, 

land trusts 

  NNLF policy measures 

implemented through 

municipal planning and 

zoning 

$$$ 

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

USDA-NRCS = U.S. Department of Agriculture, Natural Resources Conservation Service 

RCPP = Regional Conservation Partnership Program 

FEMA HMA = Federal Emergency Management Agency Hazard Mitigation Assistance Grant Program 

CT DEEP = Connecticut Department of Energy and Environmental Protection 

SCRCOG = South Central Regional Council of Governments   RWA = Regional Water Authority 

BRIC = Building Resilient Infrastructure and Communities   FMA = Flood Mitigation Assistance     

HMGP = Hazard Mitigation Assistance Program    NNLF = No Net Loss of Forest 

DWSRF = Drinking Water State Revolving Fund 
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o Provide Incentives for Stewardship and Retention of Privately Owned Forest - include financial 

and technical assistance measures to engage private landowners in maintaining and increasing 

sequestration and storage of forest carbon as well as incentives for critical ecosystem services 

that their forests provide (i.e., water quality, wildlife habitat, flood mitigation). 

 

3.7 Education and Outreach  

The successful management of the Farm River watershed benefits from an informed, engaged and committed 

group of organizations, agencies, municipal officials and staff, and local community members.  The public is often 

unaware of the influential role they have in protecting water resources, because municipalities and state agencies 

are not granted the authority under current state or federal laws to mandate nonpoint source pollution reduction 

projects on privately owned properties (except for those activities or uses that violate land use regulations).  In 

response, inspiring residents and business owners to voluntarily implement best practices on their own properties 

is critical to meeting water quality goals at the landscape or watershed scale.  Ongoing public education programs 

on environmental stewardship that teach people about individual actions they can take to protect and improve 

water resource conditions are necessary to the long-term success of watershed management.  Increasing residents 

and business owners’ awareness and understanding of sources of and solutions to degraded water quality is the 

first step in building long-term support for an engaged community attentive to local environmental issues and 

initiatives.  Starting with the outreach and education programs already in place within the Farm River watershed, 

there is opportunity to expand and refine these activities, as staffing and funding resources allow.  

 

3.7.1 Future Goals and Core Outreach Messages 

Core outreach messages should focus on the positive and negative factors affecting water quality, impacts of 

impaired water quality, and overall “health” of groundwater and surface waters in the Farm River watershed, 

particularly public drinking water supplies.  In particular, outreach should increase awareness about the links 

between the causes of impaired waters (excess nutrients/bacteria, hydromodification, runoff) and the impacts 

observed firsthand or reported in the news (beach closures, shellfish bed closures, algal blooms, turbid rivers and 

streams).  New and expanded education programs, workshops, guided site walks, and volunteer opportunities 

should prioritize the raising awareness of and addressing the sources and impacts of NPS pollution.  Additionally, 

outreach should identify and incorporate ways to address new challenges, such as the impacts of climate change, 

which may include sea level rise, inland flooding, infrastructure vulnerabilities, and water quality impacts. 

 

Future education and outreach should address the core messages surrounding nitrogen and bacterial pollution, 

while targeting these stakeholder-prioritized outreach topics. Future outreach topics should include: 

 

 Investment in Green Infrastructure/Low Impact Development (GI/LID) practices can help to improve 

water quality and reduce flooding in developed areas through increased infiltration, pollutant control, and 

flow attenuation (to reduce erosion). 

 Riparian buffer establishment and maintenance practices can improve water quality, provide benefits to 

streamside property owners, and are simple and inexpensive to implement.  

 Improved landscaping management practices can reduce pollutant loads, improve habitat, and reduce 

property management costs. 

 Proper management and disposal of animal waste (livestock, pets, and waterfowl) can reduce bacterial 

loadings that can impact water quality.  

 Rain barrels and rooftop disconnection on residential and some commercial properties can prevent roof 

runoff from discharging directly into the storm drainage system or nearby waterbodies.  Homeowners can 

use the collected rainwater for irrigation, outdoor washing, and other non-potable applications. 
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 Inspection, maintenance, upgrade, and repair of residential septic systems can significantly reduce 

bacterial and nutrient loading.  

 Open space and natural lands conservation and restoration can provide a combination of suitable 

habitat, public recreation areas, and water quality benefits including protection of drinking water 

supplies. 

 Climate resiliency planning and projects can also address water quality objectives through improved 

management of stormwater and chronic flooding, strengthening vulnerabilities in infrastructure, and 

restoration/protection high-priority natural landscapes like wetlands, riparian zones, buffers, and aquifer 

recharge areas. 

 Ongoing watershed management projects, monitoring and research can demonstrate the range of 

existing initiatives to understand and improve water quality and effectively raise awareness on these 

issues and their status. 

3.7.2 Primary Audiences, Media Formats, and Tailored Messages 

The outreach and educational recommendations in this Plan are focused to reach five primary audiences, which 

have the greatest potential to affect long-term change and improve water resource conditions in the Farm River 

watershed:  

 

 Residents and landowners 

 Municipal staff and volunteer commissions 

 Businesses, commercial land owners, and institutions 

 Agricultural operations  

 Youth and students. 

Outreach materials and activities should be tailored and delivered in formats appropriate for the intended 

audience(s), with particular emphasis on outreach to and engagement of diverse stakeholders and climate 

vulnerable communities in the watershed.  A variety of media formats to consider include but are not limited to: 

direct mail, events, websites, social media, interpretive signs, radio/television/print news, personal contact 

(workshops, presentations, guided site tours, classroom and outdoor activities, volunteer engagement, etc.), and 

demonstrations of best management practices.  

 

Resident and Landowner Outreach and Education 

An objective of this Plan is to build awareness of environmental stewardship and land management practices that 

can result in an increase in implemented BMPs that reduce water quality impacts associated with residential land 

use, which is approximately 42% of the Farm River watershed. A centralized homeowner outreach program 

focused on water quality issues and initiatives in the Farm River watershed would allow for the long-term 

development of messaging/branding, recurring programs, and a foundation for the expansion of outreach 

programs and initiatives.  A successful example of such a program is Be River Smart in the Pomperaug River 

watershed, located in western Connecticut (www.pomperaug.org/riversmart).  The River Smart program is led 

cooperatively by Housatonic Valley Association, Pomperaug River Watershed Coalition, Kent Land Trust, 

Weantinoge Heritage Land Trust, Rivers Alliance of Connecticut, and the Farmington River Watershed Association. 

The program provides educational brochures online for homeowners on a number of topics, including LID, lawn 

care practices, water conservation, pet waste disposal, and septic system maintenance.  

 

Outreach messages to residents and landowners in the Farm River watershed should focus on: 

 

 

https://www.pomperaug.org/riversmart
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Encouraging the Use of Residential LID Practices 

Homeowners should be educated about and encouraged to implement Green Infrastructure or Low Impact 

Development (LID) practices on their properties.  

 

 Encourage reductions in impervious areas typical with driveways, sidewalks, and patios through use of 

permeable pavements/pavers that allow stormwater infiltrate.  Efforts can also emphasize replacing 

mowed turf grass, which has a lower infiltration capacity than natural areas.  

 

 Promote the construction of BMPs that infiltrate stormwater such as rain gardens, vegetated swales, 

gravel-filled infiltration trenches, and dry wells in areas located safely away from drinking water wells, 

septic systems, and property boundaries. 

 

 Provide “how-to” education and outreach to homeowners, neighborhood groups, and roofing contractors 

on disconnecting roof downspouts and installing/maintaining residential rain gardens and rain barrels. 

The Connecticut NEMO web site provides a wealth of information about residential rain gardens: 

nemo.uconn.edu/raingardens/. 

 

 Provide residential LID incentive programs similar to that led by Eastern Connecticut Conservation 

District’s 100 Rain Gardens & 100 Rain Barrels, Save the Sound’s Reduce Runoff initiative 

(www.reducerunoff.org/), and programs to provide rain barrels by RWA and GNHWPCA. 

 

Promoting Rooftop Disconnection 

Residences in most areas of the watershed contribute 

runoff from rooftops to the storm drainage system. 

Downspout disconnection (also referred to as “roof leader 

disconnection”) is a cost-effective, on-site option for 

reducing the volume and cost of stormwater that requires 

public management.  Opportunities exist at virtually every 

residence to disconnect rooftop runoff from the storm 

drainage system and reduce the quantity of runoff by 

redirecting the runoff to pervious areas, rain gardens, or 

into rain barrels to store water for watering outdoor plants 

during dry periods. The major benefits include:  

 

 Reduced volumes of flows and associated 

pollutant loads conveyed to watercourses (via 

runoff or storm drain discharge) 

 Reduced volume of flow to the municipal storm 

drainage system (MS4)  

 Increased infiltration and groundwater recharge  

 Ability to reuse rainwater for non-potable needs 

(watering plants, car washing) 

Since individual rooftop disconnections address a relatively 

small area, achieving a significant level of disconnection 

through the watershed requires the participation of many 

homeowners to make a measurable difference.  As a result, 

Figure 3-5a & b. Examples of GI/LID retrofits for 
homeowners to manage stormwater runoff. 

City of Plano, TX 

Getty Images 

PERMEABLE DRIVEWAY 

RAIN GARDEN 

http://nemo.uconn.edu/raingardens/
http://www.reducerunoff.org/
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a coordinated effort is required for widespread participation in such a program which typically includes a 

combination of targeted outreach, technical assistance and support, and financial subsidies to homeowners or the 

business community.  Recommended actions include:  

 

 Encourage disconnection of rooftop runoff from the storm drainage system and impervious areas by 

redirecting runoff to pervious areas, infiltrating dry wells, rain barrels, or rain gardens.  

 

 Distribute educational materials on designing, constructing or installing, and maintaining rain gardens and 

rain barrels.  The Connecticut NEMO website provides a wealth of information about residential rain 

gardens: nemo.uconn.edu/raingardens. 

 

• Consider coordinating a program of rain barrel workshops, building on programs in the Farm River 

watershed by GNHWPCA, the New Haven Bioregional Group, and RWA.  Similar programs have been 

successfully implemented elsewhere in Connecticut that offer low-cost rain barrel conversion kits and up-

cycled 55 gallon plastic drums to residents and other workshop participant (e.g. Project Rain Barrel, 

www.rivernetwork.org/connect-learn/project-rain-barrel).  

 

Promoting Sustainable Lawn Care Practices and Creating Backyard Habitat 

Sustainable lawn care practices can reduce nutrient loadings and artificial chemical inputs, and promote water 

conservation.  Since many homeowners hire landscaping companies to perform these services, it is necessary to 

reach out to both property owners and landscaping companies throughout the watershed to promote adoption of 

landscaping and lawn care practices that will improve water quality.  

 

Outreach to property owners and landscaping professionals on sustainable lawn care practices should: 

 

 Use outreach materials and educational programs to emphasize the benefits of watershed-friendly 

landscaping practices in improving the health local streams and Long Island Sound 

 Encourage the responsible disposal of leaves and lawn clippings, which includes not dumping them in 

nearby wetlands, waterbodies, or riparian areas. Promote municipal curbside leaf collection programs 

and/or the benefits of composting organics on site 

 Promote and consider subsidizing soil testing for watershed landowners to better calibrate fertilizing 

requirements and prevent over-application. A range of soil tests for lawn, garden, and farm fields is offed 

by UConn’s Soil Nutrient Analysis Laboratory (soiltest.uconn.edu). 

 Explain the benefits the use of slow-release fertilizers and encourage their use 

 Highlight the responsible application of fertilizers during dry weather periods 

 Promote lawn aeration as a means to improve infiltration, nutrient retention, and turf health.  

 Provide outreach and support landowners in using Integrated Pest Management (IPM) practices as an 

alternative to pesticide use 

 Underscore appropriate mowing heights as a means to conserve water and improve turf health  

 Encourage reductions in turf areas by promoting the replacement of lawn with low to no-mow grass, 

ground cover, or native flowering plant species as these may reduce property management costs by 

reducing the need for water, fertilizers and pesticides, and mowing 

 Develop a sustainable lawn care “pledge program” for homeowners to provide ongoing outreach/support 

and acknowledge those adopting the recommended practices 

Disposing of Pet Waste 

Pet waste represents a small but manageable source of the overall bacterial load in the Farm River watershed. 

While solutions are simple and inexpensive—cleaning up after pets—the challenge for advocates lies in reaching 

https://nemo.uconn.edu/raingardens/
https://www.rivernetwork.org/connect-learn/project-rain-barrel/
https://soiltest.uconn.edu/
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the dog owners throughout the watershed and creating an outreach strategy with enough social incentive to spur 

a change in behavior.  

 

In public parks and along town sidewalks, availability of free baggies to pick up pet waste and trash receptacles for 

proper disposal of pet waste are a simple, inexpensive solution that can encourage pet owners to clean up after 

their pet.  In addition, signage and print handouts placed near bag stations can be used to spread the message. 

 

It may be more difficult to influence behavior on private property.  In this case, a mass-media campaign using 

electronic and print media may be the most effective way to reach pet owners.  Emphasizing the health and 

hygiene benefits of proper pet waste disposal within private properties can be an effective route to encouraging 

behavior change. 

 

Establishing and Maintaining Riparian Buffers 

Significant attention should be given to property owners along the Farm River 

and its tributaries, as their land may have a direct connection to runoff and 

water quality.  Property owners who take steps to establish and maintain 

naturally vegetated riparian buffers can create measureable improvements in 

local in-stream conditions. 

 

Tall grass, shrub, or forested riparian buffers along the stream corridor are an 

efficient method of removing or reducing bacteria, nutrients, sediments and 

other pollutants carried in stormwater runoff.  In addition, riparian buffers 

stabilize banks, deter geese from shoreline areas, and reduce water 

temperatures by providing shade. Since 

roughly 45% of the land cover in the 

watershed’s riparian areas area 

comprised of developed, agricultural, and 

turf or other grasses (Table 2-11), 

outreach to all streamside landowners 

and residents is an important vehicle for 

implementing riparian buffers on a large 

scale.  

 

Outreach efforts should: 

 

 Emphasize the relationships between water quality, ecological health, and public health 

 Educate residents about the critical importance of riparian buffers, even relatively narrow buffers, in 

improving water quality by trapping pollutants and preventing stream bank erosion  

 Highlight design details for buffers that can maintain views of and access to the stream 

 Provide tips and advice for self-installation of riparian buffers such as planting tips, contact information 

for local nurseries, and plantings lists 

 Underscore the benefits of riparian buffers with regard to improving property values, beautifying 

property, and reducing property maintenance 

Maintaining Septic Systems 

As described in Section 2, loading of bacteria and nutrients can be caused by failing or under-performing septic 

systems on residential properties.  Adverse effects to water quality typically become more severe the closer those 

properties are located to waterbodies, storm drains, and aquifer recharge areas.  Since actual septic failures or 

Figure 3-6. Guides with 
technical assistance for 
CT homeowners on 
maintaining adequate 
riparian areas and 
stream buffers.  
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potential failure rates can be difficult to quantify, preventative measures, including homeowner education, may be 

the best way to manage this problem. 

 

Outreach and education for septic system owners should: 

 

 Educate owners of septic systems about proper care and maintenance, and the benefits of a properly 

functioning system 

 Encourage homeowners to have periodic inspections of their septic system to ensure proper functioning 

 Identify common signs of malfunctioning septic systems 

 Outline list of steps to take if a malfunction is suspected 

 Communicate the water quality issues associated with leaking or malfunctioning septic systems 

 

Ideally, municipalities or local health districts should distribute educational materials every few years and to new 

homeowners (and/or when a deed transfer occurs).  Simple outreach materials, such as a brochure, could be 

disseminated in coordination with health district initiatives and by municipal departments and commissions 

related to land use or building.  As an incentive for watershed towns, outreach pertaining to septic system 

maintenance can also be used to meet the public outreach/education minimum control measure of the MS4 

Permit and related municipal stormwater management plans.  

 

Outreach to Municipal Staff and Volunteer Commissions 

A key objective of this Plan (and the MS4 General Permit) is to advance local government awareness, 

understanding, and stewardship of the watershed through pollution prevention, education on Best Management 

Practices, regulatory enhancements, and involvement in watershed management activities.  Municipal properties, 

such as public works facilities and schools, and operations (maintenance of streets, bridges, stormwater drainage, 

parks and open space, municipal buildings) can impact water quality by contributing pollutants to the storm 

drainage system or directly to surface waters or groundwater.  Improving the awareness of municipal employees 

about the potential impact of their operations on water quality and environmental resources in the watershed is 

an important objective.  

 

The science of watershed protection, including management and regulatory mechanisms that promote and protect 

watershed resources, has advanced significantly over the past decade.  For example, many communities in 

Connecticut have adopted regulations that promote or require LID and green infrastructure techniques and 

implement illicit detection and elimination (IDDE) programs. Municipalities should encourage members of land use 

commissions within the watershed to partake in educational opportunities and training regarding water quality 

protection, pollution prevention, and the regulatory enhancements implemented in other Connecticut towns. 

Suggested outreach topics include common municipal activities and operations that can reduce bacteria and 

nutrient loads to the Farm River and its tributaries; this includes parks and open space maintenance, green 

infrastructure and LID implementation, storm sewer system and BMP maintenance, and identification and removal 

of illicit connections. 

 

Outreach to municipalities should: 

 

 Support municipalities with regard to providing annual pollution prevention and good housekeeping 

training for all municipal employees whose activities potentially impact stormwater and water quality. 

The training should include municipal personnel with responsibility for public works, parks and recreation, 

building maintenance, lakes and pond management, and water/wastewater. 
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 Provide training for municipal reviewers (municipal land use commissions and boards, planners, etc.) of 

land development projects and designers (developers, architects, engineers, contractors, etc.).  Suggested 

training topics include riparian buffer protection; LID and green infrastructure; operation and 

maintenance, and testing/reporting requirements for larger, permitted wastewater treatment systems; 

and construction erosion and sediment controls.  Training on these topics could be offered by: 

 

o Building on previous stream buffer outreach and educational programming developed by the 

watershed towns, such as webpages for Branford and Wallingford’s residents on protecting 

surface water protection and water conservation 

o Providing targeted workshops for municipal parks and recreation employees on maintaining 

adequate riparian buffers on public property, invasive plant management, and organic lawn care 

practices. Include discussion of Connecticut’s Greenway program30 as a mechanism for 

identifying and prioritizing riparian parcels when considering new open space acquisitions or 

restoration of existing municipal properties, as many greenways follow river corridors. 

o Promoting and co-hosting topical training opportunities offered by Connecticut Sea Grant, 

UConn-Center for Land Use Education and Research (CLEAR), NEMO, CT DEEP, regional Councils 

of Governments, and partnering environmental organizations.  

o Collaborating with local health districts, CT DPH, and CT DEEP to provide outreach related to 

performance and compliance with large wastewater treatment system permits. 

 

 Encourage building inspectors in watershed towns to receive regular training on stormwater management 

and related topics.  Building inspectors in Connecticut must earn a requisite amount of continuing 

education credits each year.  Existing training programs may not address stormwater, LID, green 

infrastructure or erosion and sedimentation control methods. Training should also be encouraged on 

sanitary sewer and stormwater connection inspections.  

 

 Continue the practice of inviting and involving municipal staff and land use commission members in 

ongoing and upcoming restoration projects, outreach events, and clean-ups in the Farm River watershed. 

 

 Once a watershed coalition is established, include its participation in municipal stormwater management 

committees and provide ongoing support to municipalities in achieving the minimum control 

requirements of the MS4 Permit program. 

 

 Notify municipal partners of funding opportunities to implement of LID and green infrastructure projects, 

riparian buffer enhancements, and other pollution prevention initiatives that can be implemented on 

town-owned properties. 

                                                      
30 https://portal.ct.gov/DEEP/Outdoor-Recreation/Greenways/Greenways 

https://portal.ct.gov/DEEP/Outdoor-Recreation/Greenways/Greenways
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Outreach to Businesses, Commercial 

Landowners, and Institutions 

Many different kinds of business and institutional properties are 

located within the watershed.  Whether located directly adjacent 

to a waterway or in upland areas of the watershed, regular 

activities and the existing stormwater drainage system may 

contribute stormwater runoff and pollutant loads that ultimately 

reach the Farm River and Long Island Sound.  A key outreach 

objective is to advance awareness, understanding, and 

stewardship of the Farm River watershed among local businesses 

and institutions through education on pollution prevention and 

Best Management Practices, and involvement in watershed 

restoration activities.  

 

Recommendations include:  

 

 Conduct targeted outreach to residential builders on environmental site design and LID methods that 

reduce and infiltrate runoff in new construction and redevelopment projects. (Note: Large properties or 

intensive development projects may already be subject to CT DEEP stormwater general permits; the MS4 

Permit includes provisions for onsite stormwater management in new construction and redevelopment 

projects). 

 

 Provide targeted outreach for other types of businesses in the watershed whose activities have the 

potential to impact water quality (e.g., heavy and light industry, commercial retail centers, landscaping 

companies, and restaurants).  The education and outreach programs could consist of a variety of printed 

and electronic media, seminars and workshops, and training opportunities.  Specific outreach topics could 

include: 

o Sustainable lawn care practices 

o Protection and restoration of vegetated buffer areas  

o Parking lot and road maintenance (deicing, snow management)  

o Drainage system inspection and maintenance (catch basins, storm drains, stormwater BMPs)  

o Water quantity and flooding issues  

o Low Impact Development and green infrastructure approaches  

o Dumpster and trash management issues  

o Wastewater system operation and maintenance, as well as testing and reporting requirements 

established by CTDPH and CT DEEP 

  

 Promote continued involvement of businesses in restoration projects, outreach events, stream 

monitoring programs, and river clean-ups.  In addition to expanding the breadth of local stakeholders and 

strengthening implementation capacity, participating businesses could capitalize on their involvement 

with new marketing campaigns and local news coverage.  

Outreach to Agricultural Operations 

Outreach efforts to the agricultural community in the watershed have been limited and represent a key area for 

increased collaboration.  Agricultural operations, both larger-scale and hobby farm size, are common throughout 

the watershed and can be a significant source of nutrient and bacteria loads. In areas where livestock are present, 

inadequate manure management can allow bacteria, sediment, and nutrients to be transported to waterbodies via 

Figure 3-7.  Development in East Haven 
near the Farm River.  
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stormwater runoff.  The presence of these pollutants may also increase when livestock have direct access to 

waterbodies.31 

 

As described in Section 3.3, outreach messages to the agricultural community should focus on: 

 

 Potential impacts of agricultural activities on surface water quality and drinking water supplies in the 

watershed 

 Improving manure management practices, including stockpiling, placement, covering, timing for spreading 

and composting options 

 Establishing and maintaining vegetated buffers, filter strips and exclusionary fencing near waterbodies 

 Maintaining healthy soils (e.g. conducting soil tests and amending based on needs for selected crop 

production and/or rotating crops) 

 Using integrated pest management techniques 

 Farmland conservation programs and options, with a focus on programs that provide permanent 

protection such as agricultural conservation easements and purchase of development rights (PDR) 

programs 

These messages should be approached with great sensitivity, recognizing the multitude of challenges faced by the 

agricultural community, including size/scale of operation, financial resources and human resources, to name a few. 

It will be important to begin a dialogue with members of the local agricultural community to better understand 

their challenges before presenting potential conservation strategies.  In this light, it will also be important to work 

closely with local agricultural partners, such as NRCS, to establish demonstration projects that may be suitable for 

other operations in the watershed.  

 

Education and outreach to the agricultural community should be done in 

collaboration with Southwest Conservation District and the local NRCS 

field office, as they have a long history of working with farmers in the 

watershed. They also represent a key funding partner for agricultural 

BMPs. 

 

Outreach to Youth and Students 

The Farm River watershed and its surrounding area are home to numerous 

public and private primary and secondary schools, many of which offer 

environmental education and community service programs.  These are 

complemented by town parks and recreation camps, church camps, scout 

organizations, and more.  These existing programs and resources provide 

an excellent opportunity to promote youth education on issues related to 

non-point source pollution, water quality, water conservation, and the 

diverse ecology found in the Farm River watershed.  

 

Specific recommendations for youth programming include:  

 

 Work with the local school districts’ administrators and teachers 

to identify schools and grade levels that would benefit from 

watershed or related environmental education programs.  

                                                      
31 Connecticut Department of Environmental Protection. September 2012. Connecticut Statewide Bacteria TMDL, Farm River 

Watershed. Available at: https://portal.ct.gov/-/ media/DEEP/water/tmdl/CTFinalTMDL/farmriver5112 

Figure 3-8.  Project WET is a not-
for-profit organization providing 
educational materials and 
training on water resources. 
Project WET programs in the 
state are facilitated by CT DEEP. 
 

https://portal.ct.gov/-/media/DEEP/water/tmdl/CTFinalTMDL/farmriver5112
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Schools near the Farm River or other waterbodies should be identified and assessed for their potential to 

develop “outdoor classroom” spaces and curricula. 

 

 Establish formal or informal programs for high school or college students to participate in volunteer 

watershed stewardship efforts such as stream and road-side cleanups, invasive species removal, trail and 

park maintenance, rain garden installations, and other ecological restoration projects. Stormwater retrofit 

projects at schools in the watershed provide a good opportunity to involve students in the siting, 

installation, and maintenance of green infrastructure and LID practices. 

 

 Once a watershed coalition is formed, outreach and programs developed for children and young adults 

should be discussed and prioritized. Examples of successful initiatives, and possible assistance or 

partnerships, can be found with other watershed coalition in the region, such as Pomperaug River 

Watershed Coalition’s education programs32 and Youth Conservation Corps. 

 

 Work with the local afterschool and summer camp programs to identify specific youth groups that would 

benefit from new or expanded watershed or related environmental education programs.  

 

 Continue to recruit student volunteers to participate in water quality and macroinvertebrate monitoring 

and streamwalk surveys in the Farm River watershed.  

 

 Collaborate with college faculty and research staff on ongoing and future research activities focused on 

the Farm River watershed. Potential collaborating institutions include Yale School of Forestry, University 

of New Haven, Sacred Heart University, University of Connecticut, Quinnipiac University, and Southern 

Connecticut State University, to name a few.  

 

3.8 Monitoring and Assessment 
 

A monitoring and assessment program is recommended to support implementation of the Farm River Watershed 

Management Plan, including water quality monitoring, streamwalk assessments, and track down surveys.  The 

water quality monitoring program and related assessments will help to provide a baseline of water quality 

conditions, further characterize pollutant sources and problem areas, and develop detailed action plans and site-

specific conservation and restoration projects. Table 3-14 summarizes monitoring and assessment 

recommendations, which are described in the following sections. 

 

3.8.1 Water Quality Monitoring 

Section 2.3 summarizes the history and current extent of the water quality monitoring programs for the Farm River 

watershed.  The existing water quality programs should be continued and/or expanded to ensure long-term 

monitoring of the Farm River, its tributaries, and the Estuary.  The monitoring program should address the 

following objectives: 

 

1. Improve the understanding of water quality impacts from pollution sources 

2. Expand water quality monitoring and introduce new programs to tributaries not monitored previously  

3. Measure the progress toward meeting watershed management goals and TMDL pollutant load reductions 

4. Support the removal of impaired segments of the Farm River and its tributaries from the CT DEEP 

impaired waters list 

                                                      
32 https://www.pomperaug.org/watershed-education-programs 

https://www.pomperaug.org/watershed-education-programs
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5. Support source water protection efforts to protect drinking water supplies in the Farm River watershed.  

 

Recommended Actions 
 

 Continue monitoring for water quality parameters at the USGS stream gauge location in the Farm River, 

including monthly for nutrients and fecal indicator bacteria, to support ongoing water quality assessments 

by CT DEEP, the Long Island Sound Study’s Comprehensive Conservation and Management Plan and 

implementation of the Farm River Watershed Management Plan.  Continued monitoring by USGS and 

SWCD will be contingent on funding availability.  Analyze the data on an annual basis, including summary 

statistics of pollutant concentrations and estimated instantaneous and annual bacteria and nutrient loads 

and yields. 

 

 Implement an expanded stream monitoring program in the Farm River watershed focused on fecal 

indicator bacteria.  Fecal indicator bacteria (E. coli at freshwater locations and Enterococcus at saltwater 

locations) should be monitored at stream sampling stations along the mainstem of the Farm River and its 

major tributaries.  The objective of this expanded monitoring program is to measure progress toward 

achieving the pollutant load reduction goals for fecal indicator bacteria outlined in this Plan and the 2012 

statewide bacteria TMDL.  Sampling should be conducted at least monthly during the recreation season 

(May – September/October) under both wet and dry weather conditions.  Field parameters should also be 

analyzed including temperature, dissolved oxygen, pH, and specific conductance.  If funding allows, the 

stream samples should also be analyzed for nitrogen parameters (nitrate, nitrite, total nitrogen, etc.) to 

provide additional baseline information on nitrogen contributions from various parts of the watershed to 

downstream waters. 

 

 Continue and expand the existing RWA water quality monitoring program.  RWA currently conducts 

monthly water quality monitoring at several locations along the Farm River and Burr Brook for a suite of 

field parameters (temperature, pH, specific conductance, turbidity and dissolved oxygen), phosphorus, 

nitrogen, and total and dissolved organic carbon.  RWA should consider adding fecal indicator bacteria 

sampling to the program in coordination with the expanded bacteria monitoring program recommended 

above. 

 

 Continue water quality monitoring in the Farm River Estuary.  Friends of the Farm River Estuary should 

continue routine water quality sampling in the Estuary and the downstream embayment as part of the 

Unified Water Study coordinated by Save the Sound.  

 

 Periodically review stormwater outfall monitoring data collected by the watershed municipalities.  The 

watershed municipalities are required by the MS4 Permit to conduct wet weather sampling of storm 

system outfalls that discharge directly to impaired waters for which stormwater is a source or cause of the 

impairment, which includes outfalls that discharge to the Farm River and Burrs Brook.  The MS4 Permit 

also requires the municipalities to trace identified pollution back to its source in the outfall drainage area 

and implement measures to reduce the pollutant discharge.  The Watershed Coalition should periodically 

request and review the results of wet weather impaired waters sampling conducted by East Haven, 

Branford, and North Branford.  

 

 Prepare an annual water quality monitoring summary that integrates the results and findings of the 

various water quality monitoring programs in the watershed on an annual basis. 

 Develop and periodically update a “Water Quality Report Card” for the Farm River and Farm River 

Estuary, modeled after similar report cards that have been prepared for other rivers and embayments 
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around Connecticut and elsewhere in the U.S. The report card would provide a transparent, timely, and 

geographically detailed assessment of water quality to inform the public of water quality conditions as 

well as actions occurring to improve and protect water quality.  Report card scores are determined by 

comparing water quality indicators to scientifically-derived ecological thresholds or goals.  The report card 

for the Farm River watershed should integrate the results and trends from the ongoing monitoring 

programs in the watershed.  

 

3.8.2 Streamwalk Assessments and Track-Down Surveys 

SWCD, Save the Sound, RWA and local volunteers have conducted streamwalk assessments in the Farm River 

watershed, primarily along the Farm River.  Additional streamwalk assessments are recommended along with 

visual track-down surveys of actual or suspected pollutant sources identified during the streamwalks. 

 

Recommended Actions 

 
 Continue streamwalk assessments within the Farm River watershed following previously established 

Connecticut NRCS streamwalk protocols or alternate methodology.  Assessments should be expanded to 

include the Farm River tributaries, with future streamwalks conducted on a rotating basis along Burrs 

Brook, Maloney Brook, Gulf Brook, and other tributaries.  Visual shoreline surveys are also recommended 

along the Farm River Estuary to look for visual evidence of pollutant sources in developed areas of the 

shoreline.  Future programs could include working with entities such as CT Department of 

Agriculture/Bureau of Aquaculture, which conduct shoreline surveys for identifying pollutant sources and 

classifying shellfish growing areas.  Conduct updated streamwalks of the Farm River and its major 

tributaries once every 5 to 10 years, or more frequently in response to issues identified by water quality 

monitoring, to monitor changing watershed conditions and the progress of plan implementation. 

 

 Conduct visual track-down surveys.  Following the streamwalks/shoreline surveys and evaluation of the 

assessment results, plan and conduct visual track-down surveys of identified or suspected pollution 

sources, generally located in upland areas that drain to streams or the Estuary.  Visual track-down surveys 

are a tool commonly used by the Connecticut Conservation Districts to identify conditions contributing to 

water quality impairments in streams.  The goals of the track-down survey are to collect information on 

the possible causes of impairments and implement solutions to address the issues identified in the survey.  

 

3.8.3 Subwatershed Action Plans 

Development and implementation of site-specific restoration and protection strategies is most effective at the 

subwatershed scale or smaller.  Although this watershed management plan identifies a number of site-specific 

recommendations and restoration concepts that are models for the types of projects that could be implemented 

elsewhere in the watershed, the scope of this watershed planning effort did not allow for comprehensive field 

assessments of and site-specific recommendations for the entire watershed. 

 

Recommended Actions 

 
 Prepare and implement more detailed action plans for priority subwatersheds or CT DEEP local basins 

based on the findings of water quality monitoring, streamwalk assessments, and track-down surveys. 

Subwatershed action plans could be added and maintained as appendices to the overall Farm River 

Watershed Management Plan. 
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Table 3-14. Monitoring and assessment recommendations 

Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding 
Sources 

1. Continue USGS water quality monitoring 
at stream gauge location in the Farm River 

USGS, SWCD Ongoing 
(monthly) 

 Monitoring 
completed, 
monitoring results 
reported 

$$$ (annually) USGS 

2. Implement an expanded stream 
monitoring program in the Farm River 
watershed focused on fecal indicator 
bacteria 

Watershed 
Coalition, SWCD 

Establish within 
0-2 years 
 

Seasonal 
sampling 
(May – Sep/Oct) 

 Modified QAPP, 
volunteers trained, 
bacteria 
monitoring 
results/reports 

$$ (annually) Local businesses, 
NFWF Long Island 
Sound Futures 
Fund, private 
foundations 

3. Continue and expand the existing RWA 
water quality monitoring program 

 Continue monthly sampling 

 Add fecal indicator bacteria in 
conjunction with Recommendation 2 
above 

RWA Ongoing 
(monthly) 

 Monitoring 
completed, 
monitoring results 
reported 

$$ (annually) RWA 

4. Continue water quality monitoring in the 
Farm River Estuary 

Friends of Farm 
River Estuary 

Ongoing  Monitoring 
completed, 
monitoring results 
reported 

$$ (annually) STS (Unified Water 
Study), local 
businesses, NFWF 
Long Island Sound 
Futures Fund, 
private foundations 

5. Prepare annual water quality summary for 
the Farm River watershed 

Watershed 
Coalition, SWCD 

0-2 years (initial 
development of 
data analysis 
and summary 
format) 
 
Annually 
thereafter 
 

 Annual summary 
report 

$$ (annually) NFWF Long Island 
Sound Futures Fund 
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Actions & Milestones Who Timeframe 
Products & 
Evaluation Criteria 

Estimated 
Costs 

Potential Funding 
Sources 

6. Prepare a periodic “Water Quality Report 
Card” 

Watershed 
Coalition 

2-5 years  Report card 
disseminated to 
stakeholders and 
the public 

$$$ NFWF Long Island 
Sound Futures Fund 

7. Continue to conduct streamwalk 
assessments of the Farm River, and 
expand the program to assess tributaries 
and conduct track-down surveys of 
possible pollutant sources 

 

Watershed 
Coalition, SWCD, 
STS, volunteers 

Conduct 
streamwalks on 
a 5-10 year cycle 

 Streamwalks and 
track-down 
surveys conducted, 
survey results and 
recommendations  

$$$  

8. Prepare and implement subwatershed 
action plans 

Watershed 
Coalition, SWCD, 
STS 

2-5 years  Subwatershed 
plans prepared/ 
amended and 
implemented  

$$$  

$ = $0 to $5,000  $$ = $5,000 to $10,000  $$$ = $10,000 to $50,000  $$$$ = Greater than $50,000 

NFWF = National Fish and Wildlife Foundation    SWCD = Southwest Conservation District 

STS = Save the Sound    RWA = Regional Water Authority     USGS = US Geological Survey 



 
 

4    Site-Specific Restoration Concepts
Fuss & O’Neill, SWCD, and Save the 
Sound conducted visual field 
investigations in fall 2020 and winter 
2021 to identify possible site-specific 
restoration opportunities in the Farm 
River watershed. The assessments 
focused on identifying potential 
projects that would reduce bacteria 
and nitrogen loads in areas of the 
watershed with documented water 
quality impairments and in source 
water areas. Concepts for site-specific 
restoration measures (e.g., green 
stormwater infrastructure and other 
nature-based approaches) were 
developed at priority sites based on 
the results of the visual assessments 
and input from the Project Steering 
Committee. A key to the proposed 
measures is provided in Table 4-1.
 
Site-specific restoration opportunities 
were identified for a total of 44 sites in 
the Farm River watershed based on
the visual field assessments. The table 
in Appendix A contains information
on pollution sources and potential 
restoration opportunities for the sites 
visited during the field assessments.
 
The restoration concepts presented in 
this section and indicated on the 
accompanying map (at right) are 
potential future implementation 
projects. They also provide examples 
of the types of projects that could be 
implemented at other sites 
throughout the watershed. It is 
important to note that the concepts 
presented in this section are not fully 
developed project designs. Individual 
project proponents (e.g., 
municipalities, private property 
owners, developers) are responsible 
for evaluating the ultimate feasibility 

Locations of site-specific restoration concepts for the Farm River watershed  

Veterans Memorial Ice Rink 
& Hudson Street 

Farm River Estuary 

Stormwater Management 
Farm River Estuary 

North High Street 

Burrs Brook South of 
Foxon Road 

Enhanced Wetlands in 
Burrs Brook South 
Subwatershed 

Forest/Agriculture Corridor 
along the Farm River 

Pages Millpond & 
Surrounding Area 

Forest Road, Grant 
Drive, & Miller Road 

North Branford 
Intermediate & 
High School 
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of, as well as the design, permitting, and maintenance of these and similar site-specific concepts.

Preliminary, planning-level costs were estimated for the site-specific concepts presented in this section. These 
estimates are based upon unit costs derived from published sources, engineering experience, and the major 
elements of the proposed concepts. A range of likely costs is presented for each concept, reflecting the inherent 
uncertainty in these planning-level cost estimates. Further information on the estimated costs is included in 
Appendix B.
 

Table 1-1. Key to the restoration project concepts proposed in Section 4

Proposed Green Infrastructure
 
 
 
 
 

Bioretention Basin  
 

Infiltrating Catch Basin  

 
 
 
 
 

Tree Box Filter 

 
 
 
 
 

Regenerative Stormwater Conveyance 

 
 
 
 

 

Vegetated Swale to Bioretention Basin 
 

Sediment Forebay 

 
 
Proposed Restoration/Enhancement 
x 

 
 
 
 
 

Buffer Expansion/Enhancement 

 
 
 
 
 

 

Floodplain Restoration 

 
 
 
 
 
 

Bank and/or Channel Restoration 

 
 
 
 
 

 

Floodplain Creation 

 
 
 
 
 

Wetland Restoration  

 
 
 
 
 

 

Removal (or Improvement) of 
Stream Crossing 

 
 
 
 
 

Wetland Creation 

 
 
 
 
 

 

Area to Assess for Flow Restoration 
 

 
 
Existing Site Conditions 
x 

 

 
 
 
 
 

Direction of Flow 
  

 
 
 
 
 

Approximate Wetlands Boundary (CT DEEP) 
 

 
 
 
 
 

Limit of 100-year Flood Zone (FEMA) 
 

 
 
 
 
 
 

Existing Municipal Stormwater Catch Basins and Drainage Pipes 

 
 
 
 
 

Existing Municipal Stormwater Outfall 
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4.1  Restoration Concept for Pages Millpond & Surrounding Area
North Branford, Connecticut

Site Description
Pages Millpond is a 4.25-acre impoundment of the Farm River, whose dam is associated with a former mill dating back to 
1697. Beginning immediately downstream of the dam is the 1.2-mile segment of the segment of the Farm River listed by 
CT DEEP as impaired (for aquatic life, and recreation, fish consumption). In 2020, a fish ladder was constructed to restore 
passage for migratory and resident fish populations. The pond and surrounding area, mostly privately owned and 
moderately developed, are prime candidates for continued restoration and green infrastructure to improve water quality. 

Proposed Concepts

Green Infrastructure
• Install up to 10 bioretention basins and up to 13 tree box 

filters along Marjorie Drive, Jay Place, Pearl Street Mill 
Road, and Totoket Road.

• Install a bioretention basin and regenerative stormwater 
conveyance along Mill Road.

• Evaluate function, size, operation/maintenance needs of 
the existing stormwater detention basin on Totoket Road. 
Identify and implement maintenance/repairs needed to 
improve water quality. 

• Incorporate green stormwater infrastructure into the 
proposed development of a 15.5-acre parcel on Totoket 
Road.

Enhancement/Restoration
• Establish undisturbed, natural buffers along the Farm River 

and pond to a minimum width  of 25 feet.  Objectives 
include: control invasive species, plant native species, and 
stabilize eroding banks and slopes.

• Enhance/restore the vegetated wetland between the pond 
and Totoket Road. In addition to flood storage, this wetland 
may potentially serve to further treat stormwater discharge 
from the existing detention basin.

• Develop a plan for the protected open space south of Mill 
Road (1.5± acres, if adjacent town property is included) for 
restoration to upland habitat and buffer enhancement 
along the Farm River.

Stream Crossing Removal
• Partner with landowner to remove the abandoned stream 

crossing and stabilize banks.

Green Infrastructure 
Bioretention Basins
Total Impervious Area: 2.63 acres
DCIA Reduction: 2.63 acres
Estimated Cost (per basin): $6,000-$65,000

Tree Box Filters
Total Impervious Area: 2.71 acres 
DCIA Reduction: 2.71 acres (total)
Estimated Cost: $14,000 (each)

Regenerative Stormwater Conveyance
Total Impervious Area: 0.61 acres
DCIA Reduction: 0.61 acres
Estimated Cost: $66,000

Assessment of Detention Basin
Estimated Cost: $10,000

Enhancement/Restoration
Buffer Enhancement/Expansion
Total Area: up to 7 acres
Estimated Cost: $124,000-$266,000

Wetland Enhancement
Total Area: up to 1.5 acres
Estimated Cost: $23,000-$50,000

Upland Restoration
Total Area: up to 1 acre
Estimated Cost: $20,000-$44,000

Stream Crossing Removal
Total Area: 2,000± sf
Estimated Cost: $30,000-$60,000

Concept Summary

Example of an installed tree box filter. Image source: 
Neponset River Watershed Association, 2004.
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Figure 4-1.  Restoration Concept for Pages Millpond and Surrounding Area 0 200 400100 Feet

contour interval = 2 feetNorth Branford, Connecticut
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4.2  Restoration Concept for Stormwater Management near the Farm River Estuary
Branford, Connecticut

Site Description
This concept focuses on 19± acres of tidal marsh, protected by the Branford 
Land Trust, and the stormwater drainage systems that drain to it. A minimum 
of five separate outfalls discharge to drainage channels 200 to 500 feet in 
length that currently lack treatment and show the early stages of degradation 
(eroded/undercut banks, diminished buffers). A strategic combination of 
roadside green infrastructure, buffer/wetlands enhancements, and channel 
restoration can reduce the impacts of runoff and augment natural systems that 
improve water quality. The protected open space is adjacent to the Estuary 
segment “LIS CB Inner – Farm River, East Haven” listed by CT DEEP in 2020 as 
impaired for aquatic life. 

Proposed Concepts

Green Infrastructure
• Install up to 2 bioretention basins, to be located at the intersection of 

Jefferson Road and Burban Drive and in the grassed island at the end of 
Cynthia Court.

• Install up to 6 tree box filters at selected sites up-gradient of existing catch 
basins on Burban Drive. The Plymouth Colony complex on Alps Road should 
be assessed for additional tree box filters or other BMPs.

• Install up to 3 regenerative stormwater conveyances (RSC) within the 
existing drainage channels to convey and treat runoff. See the restoration 
concept for North High Street, East Haven for photos of typical RSC 
installations.

Buffer & Wetlands Enhancement
• Establish undisturbed, natural buffers along the drainage channels and 

pond (at Plymouth Colony) to a minimum width  of 25 feet.  Objectives 
include: control invasive species, plant native species, and stabilize eroding 
banks and slopes. 

• Enhance/Restore selected areas within the vegetated wetland downstream 
of the drainage channels. 

Bank/Channel Restoration
• Evaluate and restore the drainage channel located south of the intersection 

of Jefferson Road and Burban Drive. Objectives include: assess stability of 
banks and channel bed, identify restoration options for degraded segments, 
and secure funding to implement.

Green Infrastructure 
Bioretention Basins
Total Impervious Area: 0.79 acres
DCIA Reduction: 2.63 acres
Estimated Cost: $74,000 (both basins)

Tree Box Filters
Total Impervious Area: 1.39 acres 
DCIA Reduction: 1.39 acres (total)
Estimated Cost: $14,000 (each)

Regenerative Stormwater Conveyances
Total Impervious Area: 13.10 acres
DCIA Reduction: 13.10 acres
Estimated Cost: $1,416,000 (all 3)

Enhancement/Restoration 
Buffer Enhancement/Expansion
Total Area: up to 0.85 acres
Estimated Cost: $15,000-$33,000

Wetland Enhancement
Total Area: up to 0.6 acres
Estimated Cost: $9,000-$20,000

Bank/Channel Restoration
Total Area: up to 0.8 acres
Estimated Cost: $17,000-$36,000

Concept Summary

Undercut banks observed during site assessment of drainage channel and stream located 
south of Jefferson Road. Photo: SWCD, 2021.
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Figure 4-2.  Restoration Concept for Stormwater Management near the Farm River Estuary 0 150 30075 Feet

contour interval = 2 feetBranford, Connecticut
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4.3  Restoration Concept for Forest/Agriculture Corridor along the Farm River
North Branford, Connecticut

Site Description
The agricultural and riparian areas depicted in Figure 4.3 are between Augur Road and Pages Millpond (north to south) 
and Forest and Totoket Roads (east to west). Most of the corridor is comprised of four contiguous municipal parcels, 
totaling over 250 acres and containing primarily leased farmland with some woodlands and buffers (RWA owns nearly 
40 adjacent acres on Totoket Road). The corridor contains over 1.3 miles of the Farm River included in the segment 
“Farm River (North Branford)-03a,” which was not listed as impaired in 2020, due to insufficient information, but is 
located between impaired segments. 

Proposed Concepts

Green Infrastructure
• Install a regenerative stormwater conveyance within the existing drainage channel west of Forest Road.

Floodplain Restoration 
• Assess and select areas to reconnect, enhance, or expand floodplains of the Farm River. Objectives include: flood 

storage, pollutant and peak flow attenuation, increased groundwater recharge, and improved habitat.

Wetlands and Buffer Enhancements
• Where absent or diminished, establish undisturbed, natural buffers along the Farm River and wetlands to a 

minimum width  of 25 feet.  Objectives include: control invasive species, plant native species, and stabilize eroding 
banks and slopes.

• Enhance/Restore the wetland west of Totoket Road (on town property). Conduct an assessment of the stream 
connecting this wetland to the Farm River for further restoration actions.

River Bank Restoration
• Evaluate and restore the banks of the Farm River where banks are actively eroding (southwest of Old Forest Road). 

Objectives include: assess stability of banks and channel bed, identify restoration options for degraded segments, 
and secure funding to implement.

Stream Crossings Replacement/Removal
• Replace the Farm River crossing with an appropriately sized crossing that also prevents bank erosion.
• Work with RWA and land managers to assess the ford crossing for its removal or replacement with an appropriately 

sized crossing.

Green Infrastructure 
Regenerative Stormwater Conveyance,
Total Impervious Area: 1.75 acres
DCIA Reduction: 1.75 acres
Estimated Cost: $190,000

Enhancement/Restoration 
Floodplain Restoration
Total Area: up to 23 acres
Estimated Cost: $406,000-$870,000

Buffer Enhancement/Expansion
Total Area: up to 7 acres
Estimated Cost: $124,000-$266,000

Wetlands Enhancement
Total Area: up to 3 acres
Estimated Cost: $46,000-$98,000

Bank Restoration
Total Area: up to 3.5 acres
Estimated Cost: $73,000-$156,000

River Crossing Replacement
Type: open-bottom, pre-cast box culvert
Estimated Cost: $350,000-$600,000

Ford Crossing Replacement
Type: open-bottom, pre-cast box culvert
Estimated Cost: $125,000-$200,000

Concept Summary
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Figure 4-3.  Restoration Concept for Forest/Agriculture Corridor along the Farm River 0 500 1,000250 Feet
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4.4  Restoration Concept for the Farm River Estuary
East Haven & Branford, Connecticut

* US EPA. Voluntary Estuary Manual: A Methods Manual, Second Edition. 2006. Prepared by The Ocean 
Conservancy. 396 pages. Available at: https://www.epa.gov/sites/default/files/2015-
09/documents/2007_04_09_estuaries_monitoruments_manual.pdf

Feasibility Assessment
Estimated Cost: $50,000-$100,000

Implementation
1. Design and permitting
2. Removal of structures, and disposal
3. Restoration actions:

o banks and adjacent uplands
o river channel

Concept Summary

Site Description
The Farm River Estuary is a complex of several hundred acres of tidal wetlands along the lowest segment of the Farm 
River. Located roughly midway between the Estuary’s inland limit (south of Main Street, East Haven) and the river’s 
confluence with Long Island Sound, this site contains a series of earthen and/or stone structures in the Farm River 
that constrict natural tidal exchange with the Estuary upstream of the site. Such structures are hydromodifications 
that reduce exchange with and flushing rates to Long Island Sound. This can lead to higher water temperature and 
increased residence time of NPS pollution in the Estuary, which lowers oxygen levels and degrades aquatic habitats.* 
Saltwater intrusion may also increase, either under normal conditions or when coastal flooding occurs. In 2020, the 
estuarine segment within the watershed, “LIS CB Inner - Farm River, East Haven,” and the embayment directly 
downstream, “LIS CB Shore - Pages Cove, Branford,” were listed by CT DEEP as impaired for aquatic life due to low 
dissolved oxygen, total nitrogen, and nutrients (see Section 2.3).

Proposed Concepts

Assess Potential Removal of Structures, and Implementation
• Assess the feasibility of removing the structures identified in 

Figure 4.4 to restore the natural width and flow regime of the 
Farm River. Assessment should include:
• Outreach to landowners to introduce project and gauge 

support 
• Evaluate the origin and composition of structures 
• Assess the potential water quality benefits of removing or 

reducing the flow constriction through modeling
• Estimate the volume of material to be removed and 

disposal requirements
• Identify and evaluate other potential environmental 

impacts of removing the structures (e.g., sediment 
redistribution, impacts to flora and fauna)

• Determine federal and state permitting requirements

• Depending on feasibility assessment, pursue funding to 
remove structures and restore channel and banks to physical 
and ecological conditions prior to construction. 

• Work with the Town of East Haven and landowners to  
implement green infrastructure and buffer restoration at 
undeveloped parcels (123 and 131 Meadow St). 
Recommendations are summarized in Appendix __.

Turbulence, constriction, and concentrated flow created by the structures during an out-going tide in 
April 2019. Image source: nearmap.
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Figure 4-4.  Restoration Concept for the Farm River Estuary 0 100 20050 Feet

contour interval = 2 feetEast Haven & Branford, Connecticut
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4.5  Restoration Concept for Burrs Brook South of Foxon Road
North Branford, Connecticut

Site Description
Located in the southwestern area of North Branford, Burrs Brook is a major tributary to the Farm River with a drainage 
area of 1,050± acres, or nearly 6.5% of the Farm River watershed. According to UConn CLEAR’s land cover analysis (see
Section 2.4), developed land uses in the subwatershed account for nearly 60% of the land area. While development is 
spread throughout, the eastern subwatershed contains the majority of impervious surfaces and industrial uses. The 
nature-based restoration concepts proposed at this site, a municipal property surrounding Burrs Brook, would enhance, 
repair, and expand the natural systems and processes essential to improving water quality. This concept and its objectives 
can serve as a model for municipal properties located along the Farm river and it tributaries. In 2020, the brook (“Burrs 
Brook-01”) was listed by CT DEEP as impaired for aquatic life use (due to high turbidity and sodium). 

Proposed Concepts

Floodplain Restoration and Creation
• Assess select areas to reconnect and/or enhance floodplains of Burrs Brook. Also, evaluate uplands identified west of 

Burrs Brook for floodplain creation to expand the existing floodplain. Objectives include: flood storage, pollutant and 
peak flow attenuation, groundwater recharge, and improved habitat.

Wetland and Buffer Enhancements
• Where absent or diminished, establish undisturbed, natural buffers along Burrs Brook to a minimum width  of 25 feet.  

Objectives include: control invasive species, plant native species, and stabilize eroding banks and slopes.
• Enhance/Restore the wetlands bordering Burrs Brook. Due to possible changes in hydrology, this work should follow 

the removal of the abandoned stream crossing.

River Bank Restoration
• Evaluate and restore the banks of Burrs Brook downstream of the crossing proposed for removal. Currently the banks 

are undercut and actively eroding, presumably due to the concentrated flows created by the abandoned crossing 
proposed for removal. Due to possible changes in hydrology, this work should follow the removal of the abandoned 
stream crossing.

Upland Restoration of Encroached Areas
• Initiate a discussion with the adjacent landowner regarding encroachment on municipal property and returning  

landscaped areas to their prior condition (e.g., upland forest or floodplain).

Stream Crossing Removal
• Partner with the Town to remove the abandoned stream crossing and stabilize banks and streambed channel.

Enhancement/Restoration 
Floodplain Restoration
Total Area: up to 1 acre
Estimated Cost: $18,000-$39,000

Floodplain Creation
Total Area: up to 0.5 acres
Estimated Cost: $14,000-$30,000

Wetland Enhancement
Total Area: up to 2.5 acres
Estimated Cost: $38,000-$81,000

Buffer Enhancement
Total Area: up to 0.5 acres
Estimated Cost: $9,000-$20,000

River Bank Restoration
Total Area: up to 0.2 acres
Estimated Cost: $4,000-$9,000

Upland Restoration
Total Area: up to 0.9 acres
Estimated Cost: $18,000-$39,000

Stream Crossing Removal
Total Area: 2,400± sf
Estimated Cost: $30,000-$60,000

Concept Summary
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Figure 4-5.  Restoration Concept for Burrs Brook South of Foxon Road 0 100 20050 Feet

contour interval = 2 feetNorth Branford, Connecticut
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4.6  Restoration Concept for Forest Road, Grant Drive, and Miller Road
North Branford, Connecticut

A pollinator bioretention basin, designed for treating storm-
water and “curb appeal.” Image source: 3riverswetweather.org.

Green Infrastructure 
Bioretention Basins
Total Impervious Area: 2.20 acres
DCIA Reduction: 2.25 acres
Estimate Cost (per basin): $4,000-$65,000

Tree Box Filters
Total Impervious Area: 1.94 acres 
DCIA Reduction: 1.94 acres (total)
Estimate Cost: $14,000 (each)

Regenerative Stormwater Conveyances
Total Impervious Area: 1.02 acres
DCIA Reduction: 1.02 acres
Estimate Cost: $111,000

Concept Summary

untreated stormwater entering drainage 
systems. Infiltration capacity of on-site soils 
should be evaluated during the design phase, 
and the designs should be tailored to the soil 
conditions, other site factors, and the desired 
level of treatment. 

Proposed Concepts

Green Infrastructure
• Install up to 7 bioretention basins on Forest 

Road, Grant Drive, and Miller Road. These are 
roadside BMPs located primarily in the public 
right-of-way and intended to intercept runoff 
before it enters the stormwater drainage 
system. Overflows are directed to existing 
catch basins. Install an “in-line” bioretention 
basin on the north side of Grant Drive to 
infiltrate stormwater from the drainage 
system on Miller Road. This retrofit requires 
the removal of 30± feet of existing drainage 
pipe and installation of an overflow to the 
existing drainage system on Grant Drive.

• Install up to 12 tree box filters at selected 
sites up-gradient of existing catch basins on 
Grant Drive and Miller Road. Overflows are 
directed to the existing catch basins. 

• Install a regenerative stormwater conveyance 
below the outfall and within the existing 
drainage channel west of Forest Road.

Site Description
The existing conditions at this site are typical of many areas in the Farm River watershed: a combination of roadways, 
commercial spaces, and suburban development with a drainage system that discharges directly to the Farm River (or 
tributary) or a degrading surface channel. When assessing these areas for potential BMPs, most of them - like this 
concept – have the available land to install a network of green infrastructure. When possible, retrofitting green 
infrastructure throughout a catchment can effectively disconnect impervious surfaces and decrease the volume of

Proposed bioretention basin (green) at the southeast corner of Forest and Miller Roads. Arrows show the flow 
direction of stormwater. Image source: Google Maps, 2019.
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Figure 4-6.  Restoration Concept for Forest Road, Grant Drive, and Miller Road 0 100 20050 Feet

contour interval = 2 feetNorth Branford, Connecticut
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4.7  Restoration Concept for Veteran Memorial Ice Rink and Hudson Street
East Haven, Connecticut

Proposed bioretention basin and drainage pipes from the ice rink’s downspouts. Curb cuts will allow run-
off from the access road to enter the basin. Arrows show the flow direction. Photo: Fuss & O’Neill, 2020.

Green Infrastructure 
Bioretention Basins
Total Impervious Area: 2.59 acres
DCIA Reduction: 2.59 acres
Estimated Cost (per basin): $5,000-$61,000

Tree Box Filters
Total Impervious Area: 0.23 acres 
DCIA Reduction: 0.23 acres (total)
Estimated Cost: $14,000 (each)

Infiltrating Catch Basins
Total Impervious Area: 1.05 acres 
DCIA Reduction: 1.05 acres (total)
Estimated Cost: $32,000 (each)

Enhancement/Restoration
Bank Restoration
Total Area: up to 0.5 acres
Estimated Cost: $11,000-$23,000

Concept Summary

Proposed Concepts

Green Infrastructure
• Install up to 4 bioretention basins around the ice rink complex to intercept roof drainage and runoff and from 

paved surfaces (parking lot, access drives, portion of Hudson Street). Install up to 2 additional basins farther west 
along Hudson Street, and a third basin at the small parking lot south of Hudson Street. Overflows are directed to 
existing catch basins.

• Install up to 4 tree box filters near the main entrance to the ice rink. Install up to 3 additional tree box filters on 
Hudson Street. Overflows are directed to the existing catch basins. 

• Install 2 infiltrating catch basins in parking areas located north and west of the ice rink. For proper function of the 
practices, it is recommended that existing catch basin grates are replaced with a solid grate at these locations, and 
overflows from the infiltrating catch basins would be conveyed via new drainage pipe to the existing drainage 
system.

Site Description
Veteran Memorial Ice Rink and the surrounding developed area are adjacent to the Farm River (in the floodplain) and 
0.8± miles upstream of the beginning of the Farm River Estuary. The collection of green infrastructure projects 
proposed in this concept have the potential to disconnect nearly five acres of impervious surfaces from the 
stormwater drainage system, which currently discharges without treatment to the Farm River. Green infrastructure in 
this area can be expanded with the additional projects identified at the Joseph Melillo Middle School, located west of 
the ice rink. These proposed retrofits are summarized in the full list of BMPs identified during visual assessments 
(Appendix __) and should also be implemented to meet water quality objectives for the watershed, MS4 Permit 
requirements for municipalities to disconnect impervious areas, and educational opportunities for experiential 
educational programs at the school.

River Bank Restoration
• Evaluate and restore the banks of the Farm River where 

banks are actively eroding (southwest of Old Forest 
Road). Objectives include: assess stability of banks and 
channel bed, identify restoration options for degraded 
segments, and secure funding to implement.
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Figure 4-7.  Restoration Concept for Veterans Memorial Ice Rink and Hudson Street 0 100 20050 Feet

contour interval = 2 feetEast Haven, Connecticut
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4.8  Restoration Concept for North Branford Intermediate School & High School
North Branford, Connecticut

Site Description
Stormwater from this campus of 50± acres is currently discharged to Burrs Brook near Foxon Road. In addition, 
stormwater enters the property from Caputo Road, Forest Road, Mill Road, and settling basins operated by Tilcon 
Quarry off Forest and Foxon Roads. While the site contains valuable resources (e.g., inland wetlands, buffer areas) to 
support water-quality projects, these resources currently provide minimal benefit and should be enhanced to the 
extent possible. Because stormwater is the primary driver of the site’s hydrology, wetland enhancement/creation 
should prioritize maximizing wetland functions as they pertain to stormwater management. Green infrastructure 
proposed in this concept does not address the High School and adjacent impervious areas, as they are scheduled for 
renovations in 2022. In 2020, the brook (“Burrs Brook-01”) was listed by CT DEEP as impaired  for aquatic life use (due 
to high turbidity and sodium).

Proposed Concepts

Green Infrastructure
• Install up to 3 bioretention basins near the entrance to the Intermediate School to intercept runoff along the main 

access road. Overflows are directed to the existing catch basins.
• Install a regenerative stormwater conveyance within the existing drainage channel located east of the High School. A 

more detailed assessment and design may recommend channel modifications to add sinuosity. Restoration of the 
channel should also include expanding the naturally vegetated buffer to a minimum of 25 feet in width from the top 
of bank.

• For additional opportunities for green infrastructure, evaluate site plans for the upcoming renovations to buildings, 
parking lots, and access road at the High School. Specifically, green infrastructure techniques should be incorporated 
into the proposed reconfigured and expanded parking areas near the wetland (2± acres).

Wetland Enhancement
• Enhance/restore the wetland of 3± acres located between parking areas for the High School and athletic fields. Main 

objectives are: prevent “pass-though” flow and encourage diffuse surface flow, improve flood storage, and establish 
a diverse plant community to dissipate flow and retain NPS pollutants.

• Install appropriate pretreatment and inlet/outlet controls to protect against erosive dissipate stormwater flow.

Green Infrastructure 
Bioretention Basins
Total Impervious Area: 0.42 acres
DCIA Reduction: 0.42 acres
Estimated Cost: $40,000 (3 basins)

Regenerative Stormwater Conveyance
Total Impervious Area: 9.49 acres
DCIA Reduction: 9.49 acres
Estimated Cost: $1,027,000

Enhancement/Restoration 
Buffer Enhancement/Expansion
Total Area: up to 0.3 acres
Estimated Cost: $5,000-$11,000

Wetland Enhancement
Total Area: up to 2.8 acres
Estimated Cost: $43,000-$92,000

Stormwater Wetland
Total Area: 3,000± sf
Estimated Cost: $30-$65,000

Concept Summary

Stormwater Wetland
• Design and construct a stormwater wetland just north of Foxon Road. Currently, the location receives stormwater from 3 separate drainage systems, all of which flows 

to Burrs Brook. Site conditions indicate that erosive flows have damaged the fill slope along Foxon Road and possibly the adjacent sewer main. Stormwater wetlands 
are designed to utilize natural functions of wetlands to reduce pollutant loads in stormwater and control peak flows with temporary water storage. 

• Include a sediment forebay or pre-treatment device on the eastern side of the stormwater wetland to receive discharge from all 3 outfalls. Depending on the design, 
this may require the relocation of the existing westernmost outfall.
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4.9  Restoration Concept for North High Street
East Haven, Connecticut

Above, final phase of construction of a RSC. 
At left, pools and riffle weirs in a completed RSC 
dissipating flow velocity, preventing erosion, and 
providing some treatment of flows. Image source: 
Biohabitats, Southern Rocky Mountain Region, 2018.

Green Infrastructure 
Regenerative Stormwater Conveyance (west)
Total Impervious Area: 7.99 acres
DCIA Reduction: 7.99 acres
Estimate Cost: $865,000

Regenerative Stormwater Conveyance (east)
Total Impervious Area: 1.90 acres
DCIA Reduction: 1.90 acres
Estimate Cost: $206,000

Concept Summary

Site Description
Stormwater drainage systems have been constructed historically to convey water out of developed area as 
efficiently as possible. Consequently, the force and quantity of discharge at outfalls can erode native soil and fill 
material, undermining infrastructure and increasing sedimentation in surface waters. A Regenerative 
Stormwater Conveyance (RSC) is a restoration practice designed for locations where typical stormwater BMPs 
are hard to implement. RSCs use a series of shallow pools, riffle weirs, vegetation, and infiltrating media (layers 
of sand and mulch) to partially treat, detain, and prevent erosion below an outfall. At this site, two outfalls 
discharge to the Farm River’s floodplain. At the outfall to the west, discharge has formed a steep gully 
measuring up to 4 feet in depth. Conditions at the outfall to the east are similar; while the gully is less steep, it 
appears the drainage system conveys stormwater from North High Street and Foxon Road and all discharge 
from Foxon Pond (including stormwater from Bennett Road). In 2020, this segment of the Farm River, “Farm 
River (East Haven)-01,” was listed by CT DEEP as impaired for the uses of recreation and aquatic life. 

Eroded gully below the outfall (arrow) to 
the west. Photo: Fuss & O’Neill, 2020.

Proposed Concepts

Green Infrastructure
• Install regenerative stormwater conveyances below 

each of the 2 outfalls at this site. Initially, stakeholders 
should discuss these projects with landowners 
adjacent to the municipal property, as portions of the 
RSCs may be located on private property.
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Figure 4-9.  Restoration Concept for North High Street 0 100 20050 Feet

contour interval = 2 feetEast Haven, Connecticut
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4.10  Restoration Concept for Enhanced Wetland in Burrs Brook Subwatershed
North Branford, Connecticut

Site Description
The hydrology of this site is influenced primarily by multiple anthropogenic sources: stormwater runoff and discharges 
from Forest Road, Foxon Road, and Dorie Drive; outflow from settling basins operated by Tilcon Quarry east of Forest 
Road; and runoff from a RWA property east of Forest Road containing a pump station. These discharges combine at the 
existing wetland and are then conveyed to another collection point north of Foxon Road, described in the “South” 
Restoration Concept in Section 4.8. The nature-based solutions proposed in this concept are recommended to reduce 
the impacts of peak stormwater flows and NPS pollutant loads on Burrs Brook. In 2020, the brook (“Burrs Brook-01”) 
was listed by CT DEEP as impaired  for aquatic life use, due to high turbidity and sodium.

Proposed Concepts

Wetland Enhancement
• Partner with RWA and adjacent landowners to enhance/restore the wetland area of 0.7± acres located east of the 

tennis courts. Main objectives are: prevent “pass-though” flow and encourage diffuse surface flow, improve flood 
storage, and establish a diverse plant community to dissipate flow and retain NPS pollutants.

Wetland Creation
• Assess the undeveloped upland south of the existing wetland to create an additional 0.25± acres of inland wetland. 

Main objectives are analogous to those described above for Wetland Enhancement.

Buffer Expansion/Enhancement
• Where feasible, establish undisturbed, natural buffers in uplands adjacent to the wetland to a 

minimum width  of 25 feet. Objectives include: control invasive species, plant native species, 
and refrain from mowing and other intensive landscaping practices.

Enhancement/Restoration 
Wetland Enhancement
Total Area: 0.7 acres
Estimated Cost: $11,000-$24,000

Wetland Creation
Total Area: 0.2 acres
Estimated Cost: $25,000-$54,000

Buffer Expansion/Enhancement
Total Area: up to 0.5 acres
Estimated Cost: $9,000-$20,000

Concept Summary

Catch basin west of existing wetland. Arrow shows the location of 
a second degraded inlet, where the conveyance under the tennis 
courts begins. Photo: Fuss & O’Neill, 2020.

Outfalls located north of 
Foxon Road. The outfall at 
left discharges from school 
facilities. The outfall at right 
discharges from the wetland 
east of tennis courts. Note 
cloudiness of the latter, 
caused by suspended fine 
particles. Photo: Fuss & 
O’Neill, 2020.
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Figure 4-10.  Restoration Concept for Enhanced Wetland in Burrs Brook Subwatershed 0 50 10025 Feet

contour interval = 2 feetNorth Branford, Connecticut
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5 Management Measures and Pollutant Load 

Reductions    

5.1 Pollutant Loads 

The Watershed Treatment Model (WTM), developed by the 

Center for Watershed Protection, was used to estimate 

annual pollutant loads from all of the CT DEEP Local Basins in 

the Farm River watershed, with the exception of the CT DEEP 

Local Basins that largely consist of undeveloped land owned 

by RWA in the northern portion of the watershed (Local 

Basins 5112-04 and 5112-05).  

 

The WTM is a screening-level model that is used to estimate 

the loading of pollutants to a waterbody based on land use 

and other activities within a watershed.  Based on user-

specified inputs describing characteristics of the watershed, 

the WTM estimates pollutant loads from various land uses 

and activities, as well as load reductions associated with 

structural and non-structural management measures.  The 

WTM provides annual loading estimates for fecal indicator 

bacteria (hereafter referred to as “bacteria”), total 

phosphorus (TP), total nitrogen (TN), and total suspended 

solids (TSS).  

 

5.1.1 Model Inputs 

Primary Sources 

Land use is considered a primary source of runoff pollutant loads in the WTM, which uses the Simple Method33 to 

calculate loads from urban land uses based on pollutant Event Mean Concentrations (EMCs) and runoff volumes, 

and area loading factors to calculate loads from non-urban land uses such as agricultural land use and forested 

areas.  Land use categories simulated in the model include: 

 

 Urban Land Uses – Residential (low, medium, high density; multi-family), Commercial, Industrial, Roadway 

 Non-Urban Land Uses – Forest, Rural, Agriculture (Cropland), Pasture, Open Water (atmospheric 

deposition) 

 

Parcel-based land use data available from the SCRCOG and land cover data from the National Land Cover Database 

(NLCD) were adapted for use with the WTM.  Default WTM EMCs and area loading factor values were used for 

most land use categories, with some exceptions where local or regional values were available.  The EMCs and 

loading factor values generally account for atmospheric deposition, which is a significant contributor of TN in 

surface waters.  Appendix C summarizes the WTM model inputs for each modeled land use category. 

 

                                                      
33 Schueler, T. 1987. Controlling urban runoff: a practical manual for planning and designing urban BMPs. Metropolitan 

Washington Council of Governments. Washington, DC 
 

Pollutant Load is the quantity or mass of a 

pollutant originating from point sources 

(permitted outfalls) and nonpoint source 

runoff that is delivered to a surface 

waterbody, via surface inputs or 

groundwater, in a specified amount of 

time.  A pollutant loading model was 

developed for the Farm River watershed to 

estimate the annual pollutant contribution 

from various land uses and land use 

activities in the watershed.  

 

Pollutant Load Reductions are reductions in 

pollutant loads than can be expected as a 

result of implementing structural controls 

and non-structural management practices 

in a watershed (collectively referred to as 

Best Management Practices or “BMPs”).  

The pollutant loading model for the Farm 

River watershed was used to estimate load 

reductions associated with many of the 

management measures recommended in 

the Farm River Watershed Management 

Plan. 
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Secondary Sources 

In addition to pollutants generated from land uses, the WTM estimates pollutant loads from other activities or 

sources (secondary sources) that may be present but are not necessarily associated with a particular land use.  The 

following secondary sources were included in the WTM for the Farm River watershed: 

 

 Failing or Malfunctioning Septic Systems – A portion of the Farm River watershed is served by individual 

septic systems.  A septic system failure rate of 1% was assumed for residential areas throughout the 

watershed. Based on parcel mapping and a 100-foot buffer applied to surface waterbodies, an estimated 

15% of septic systems in the watershed are within 100 feet of surface water bodies. 

 

 Livestock – This secondary source accounts for pollutant loads from animals that are primarily confined 

indoors.  In the model, pollutant loads associated with pastured animals are simulated as Primary Sources 

(i.e., agricultural land use).  NRCS provided estimates of approximate numbers and general locations of 

livestock (dairy cows, beef cattle, hogs, horses, and goats/sheep) in the Farm River watershed, which 

were incorporated into the pollutant load model as livestock secondary sources.  

 

 Stream Channel Erosion – Due to the limited data available on stream channel erosion loads in the 

watershed, a simplified approach was used in which stream channel erosion sediment loads were 

estimated based on visual field assessments.  

 

 Road Sanding – Sediment loads from road sanding were calculated based on a 2015 CT DOT report 

entitled Winter Highway Maintenance Operations.  The report includes a survey of 31 municipal public 

works operations and reveals an average annual application rate of 6.1 tons of sand per lane mile 

between 2009 and 2014.  This was assumed to be uniform over municipally-maintained roads in the 

watershed.  CT DOT does not apply sand to state roads, so state-maintained roads were not included in 

the calculation of lane miles. Furthermore, Branford is the only major watershed municipality that uses 

sand in winter road maintenance.  Therefore, only subwatersheds partially or fully within Branford had 

road sanding included as a secondary source.  

 

 Potential Illicit Connections – In areas served by sanitary sewers, illicit connections were assumed for one 

in every 1,000 sewered connections and 5% of businesses, consistent with values reported in several 

national studies, modified to account for local conditions.  Model default pollutant concentrations and 

daily flow values were used. 

 

5.1.2 Model Results 

Annual loads of bacteria, TP, TN, and TSS were estimated for each of the fourteen local basins (Figures 5-1, 5-3,    

5-5, and 5-7).  Existing modeled pollutant loads are provided in Appendix C.  The model results indicate that local 

basin 5112-00 (Farm River mainstem) has, by far, the highest annual pollutant loads for bacteria, TN, TP, and TSS. 

This result is not surprising since this basin makes up the largest percentage of land area in the Farm River 

watershed.  

 

Watersheds differ in area, which directly influences pollutant loads – a larger watershed may have a higher load 

than a smaller watershed simply because it has a larger area.  To remove this effect, pollutant loads were divided 

by the subwatershed area to derive a per-acre pollutant “yield,” which provides a better comparison of pollutant 

contributions among subwatersheds of varying sizes (Figure 5-2, 5-4, 5-6, and 5-8).  
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Figure 5-1. Modeled annual fecal coliform bacteria load by local basin in the Farm River watershed  

 
 

 
Figure 5-2. Modeled annual fecal coliform bacteria yield by local basin in the Farm River watershed  
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Figure 5-3. Modeled annual total nitrogen (TN) load by local basin in the Farm River watershed 

 

 

 
Figure 5-4. Modeled annual total nitrogen (TN) yield by local basin in the Farm River watershed 
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Figure 5-5. Modeled annual total phosphorus (TP) load by local basin in the Farm River watershed 

 

 

  
Figure 5-6. Modeled annual total phosphorus (TP) yield by local in the Farm River watershed 
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Figure 5-7. Modeled annual total suspended solids (TSS) load by local basin in the Farm River watershed 

 

 
Figure 5-8. Modeled annual total suspended solids (TSS) yield by local basin in the Farm River watershed 
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Key findings based on the modeled pollutant yields include: 

 

 Bacteria – Local basin 5112-11 (Maloney Brook, East Haven) has the highest modeled bacteria yield, 

which reflects the high-density residential and commercial development in this subwatershed.  This 

subwatershed also has the highest percentage of impervious cover (26.8%) of the Farm River local basins. 

 Nutrients – Local basins 5112-08 (West of Pages Millpond, East Haven and North Branford) and 5112-09 

(Northeast of Maloney Brook), which are located on the west-central portion of the watershed, have 

among the highest modeled yields for TN.  These results reflect the large percentage of agricultural land 

use and livestock within these subwatersheds.  TP yields show more variation by local basin, reflective of 

the combined contribution of phosphorus from agricultural and developed land uses. 

 Sediment – Modeled TSS yields are more uniform across the local basins, although local basins partially or 

wholly within Branford tend to have slightly higher yields due to the use of winter road sand. 

 

Comparison of WTM Results to other Load Estimates 

To assess the reasonableness of the WTM results, the modeled pollutant yields were compared with those of the 

USGS Spatially Referenced Regressions on Watershed attributes model (SPARROW) for TN and TP for the overall 

Farm River watershed.  A comparison of the yields in Table 5-1 shows that there is relatively good agreement 

between the two models.  Note that the high end of the range of WTM modeled nutrient yields presented in the 

table reflects the yields for two of the local basins with sizeable livestock populations (5112-08 and 5112-09), 

which have higher yields that are likely not accounted for in the SPARROW estimates. 

 

Table 5-1. Comparison of TN and TP yields in the Farm River watershed derived from WTM and SPARROW model 

results and USGS water quality monitoring data 

Method 
TN 

(lbs/acre/yr) 
TP 

(lbs/acre/yr) 

WTM 
5.53 

(2.7 – 10.6) 
1.0 

(0.27 – 1.7) 

SPARROW 6.2 0.72 

USGS Water Quality 
Monitoring Data 

10.25 0.14 

 

The USGS measures flow and collects water quality data at a stream gauge on the Farm River near Totoket Road 

(USGS 01195399). Data collection began in February of 2020 and is ongoing. As of July 2021, approximately 

monthly water quality monitoring data have been collected for 28 dates, 17 of which include sample results for TN 

and TP and 13 include E. coli data. Table 5-2 summarizes the water quality monitoring data, including daily loads 

calculated from TN and TP concentrations measured in the stream and daily streamflow recorded at the gauge. 
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Table 5-2. E. coli, TP and TN concentrations and estimated TP and TN daily loads at the USGS gauge along the 

Farm River between February 2020 and June 2021 

Date # Samples 
Collected 

TP  
(mg/L) T 

TN  
(mg/L) 

TP  
(lbs/day) T 

TN  
(lbs/day)* 

E. coli  
(CFU/100 mL) 

Feb. 6, 2020 1 0.0172 2.658 2.34 361.77 -- 

Mar. 2, 2020 1 0.0126 2.642 1.36 284.82 -- 

Apr. 2020 -- -- -- -- -- -- 

May 6, 2020 1 0.014 1.898 2.05 277.25 -- 

June 3, 2020 
2  

(duplicate) 

0.02055 (avg) 2.739 (avg) 1.41 187.50 400.0 

460.0 

July 7, 2020 1 0.0332 2.403 0.22 16.02 380.0 

Aug. 5, 2020 1 0.0437 2.618 1.59 94.97 400.0 

Sept. 1, 2020 1 0.0361 2.237 0.59 36.29 160.0 

Oct. 5, 2020 

Oct. 30, 2020 

2 0.0568 (avg) 1.9075 (avg) 6.81 228.67 74.0 

1,413.6 

Nov. 2, 2020 1 0.0572 1.538 5.36 144.25 1,119.9 

Dec. 8, 2020 1 0.0324 2.376 5.31 389.34 767 

Jan. 2021 -- -- -- -- -- -- 

Feb. 8, 2021 

Feb. 27, 2021 

2 0.0217 (avg) 2.5105 (avg) 3.42 395.14 81.3 

-- 

Mar. 2, 2021 1 0.0369 2.077 12.77 718.76 187.0 

Apr. 8, 2021 1 0.0175 1.986 1.02 115.61 141.2 

May 20, 2021 1 0.0248 2.4352 0.24 23.98 -- 

June 24, 2021 1 -- -- -- -- 647.0 

Mean  0.0303 2.2875    

Geomean      302.25 
T Unfiltered water results for TP 
*Unfiltered water TN results were not available for this station 
 Values in red exceed the single sample threshold for E. coli fecal indicator bacteria for freshwater in non-designated swimming areas, as 

contained in the CT Water Quality Standards (410 CFU/100 mL).  The corresponding geometric mean threshold for E. coli is 126 CFU/100 mL 

 

Daily TN and TP loads were aggregated for each month to calculate monthly TP and TN loads, and annual loads 

were calculated based on average monthly loads over the monitoring period multiplied by 12 months.  Annual TN 

and TP yields (lbs/acre/year) were calculated by dividing the annual loads by the drainage area at the USGS gauge 

(12.9 square miles).  Table 5-1 presents TN and TP yield estimates from the USGS water quality monitoring data. 

This method resulted in yields of 10.25 lbs/acre/year for TN and 0.14 lbs/acre/year for TP.  The estimated TN yield 

is somewhat higher than the WTM modeled yields; however, the WTM modeled loads and yields don’t account for 

groundwater contribution of TN to surface waters, which may account for some of the difference.  The estimated 

TP yield is somewhat lower than the yields modeled by WTM.  This suggests that the amount of phosphorus 

delivered to the stream is actually lower than the amount of phosphorus generated from various land uses, 

pointing to physical processes in the landscape (e.g., sedimentation and filtration by wetlands) and in-stream 

processes that attenuate phosphorus loads, which are not accounted for in the WTM model.  The WTM model still 

provides a reasonable estimate of relative pollutant loads and yields for use in screening-level applications such as 

this Plan. 

 

Table 5-2 also summarizes the E. coli monitoring results relative to the single-sample threshold value (410 CFU/100 

mL) and geometric mean threshold value (126 CFU/100 mL) for freshwater in non-designated swimming areas, 

from the Connecticut Water Quality Standards.  Five of the thirteen samples collected for E. coli exceeded the 

single sample threshold value of 410 CFU/100 mL, and the geometric mean of the thirteen E. coli sample results 
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(302.25 CFU/100 mL) exceeded the geometric mean threshold value of 126 CFU/100 mL.  Most of the single 

sample exceedances occurred in the summer or fall. Three other samples collected during the summer months had 

E. coli levels just below the single sample threshold.  These results underscore the continued recreational 

impairment along this segment of the Farm River due to elevated E. coli levels and the need for load reductions. 

 

Sources of Modeled Pollutant Loads 

Sources of bacteria, nutrients, and sediment loads in the watershed include both the underlying land use (i.e., 

agriculture, forest, residential, etc.) and specific activities (e.g., livestock, septic system failures, illicit discharges) 

that generate pollutant loads.  The relative contribution of bacteria, nutrients, and sediment from different land 

uses and activities is illustrated in Figure 5-9, which aggregates results of each local basin to represent relative load 

contributions by pollutant source for the entire Farm River watershed.  Tables 5-3 through 5-6 present a similar 

breakdown of pollutant load contributions by source for each local basin.  Key findings include: 

 

 Bacteria – 27% of the annual fecal coliform load is from urban land uses (residential, commercial, 

industrial, and roadways), 36% is from potential illicit connections in sewered areas of the watershed, and 

another 14% is from septic systems in unsewered areas.  Forested and rural areas contribute 18% of the 

annual load, while agriculture and livestock account for the remaining 5% of the annual fecal coliform 

load.  Note that the modeled fecal coliform contribution from illicit discharges (36%) is driven by the 

model assumptions – typical percentages of illicit discharges in residential and commercial sewered areas 

and typical sewage concentrations and flows.  This reflects potential bacteria contributions from these 

sources rather than actual contributions, which are highly site-specific. 

 Nutrients – urban land is the single highest contributor of TN and TP loads, accounting for just over one-

third of the annual nutrient load in the watershed.  Agriculture, pasture, and livestock account for 

approximately 15-20% of the annual nutrient load, while rural land and forest contribute 10-17% of the 

load. 

 Sediment – the major contributors of TSS loads include channel erosion (28%), urban land (24%), forest 

(20%), and agriculture and pasture (11%).  

 

The comparison of pollutant loading by source type points out some of the opportunities and challenges in a 

watershed with mixed land use.  The modeled TN, TP, and bacteria loads for the Farm River watershed as a whole 

illustrate the benefits of management measures that focus on sources of pollutants associated with urban 

stormwater runoff (which can carry pet waste, fertilizer, and other potential pollutants), including source controls, 

structural stormwater BMPs, education and outreach, and IDDE.  Even though the estimates of illicit connections 

are modest (0.1% of the subwatershed population and 5% of the businesses served by sewer), the elimination of 

these discrete sources of pollutants could substantially reduce fecal indicator bacteria loads where sanitary-related 

illicit connections are present (i.e., in areas served by sanitary sewers).  Consequently, implementing an IDDE 

program in the more developed and/or sewered areas of the watershed can be effective at reducing bacteria 

loads. 

 

In contrast, in the more rural local basins, agricultural practices are key drivers of bacteria loads, though areas of 

residential and commercial development in these areas also contribute pollutant loads from urban stormwater 

runoff.  Agricultural sources of TN, TP, and bacteria typically require a combination of structural and non-structural 

best management practices (i.e., conservation practices) to reduce loadings, including identification of “hot spot” 

bacteria sources and site-specific management strategies to achieve load reductions.  Livestock and farming 

operations in particular represent a considerable bacteria source in the 5112-00, 5112-08, and 5112-09 local 

basins.  
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Figure 5-9. Modeled bacteria, TN, TP, and TSS annual load contributions by source  
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Figure 5-9 (cont.). Modeled bacteria, TN, TP, and TSS annual load contributions by source  
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Table 5-3. Annual fecal coliform load contribution by source and local basin 

Local 
Basin 

Urban Land Forest 
Rural 
Land 

Livestock 
Illicit 

Connections 
Septic 

Systems 
Open Water Agriculture 

5112-00 28% 6% 10% 4% 34% 16% 0% 2% 

5112-01 20% 18% 13% 0% 24% 25% 0% 0% 

5112-02 11% 7% 21% 0% 17% 40% 0% 4% 

5112-03 12% 16% 23% 0% 16% 19% 0% 14% 

5112-06 16% 6% 11% 0% 23% 43% 0% 1% 

5112-07 4% 19% 23% 0% 9% 38% 0% 7% 

5112-08 12% 4% 16% 27% 13% 14% 0% 14% 

5112-09 17% 12% 13% 24% 30% 2% 0% 2% 

5112-10 21% 5% 14% 0% 54% 5% 0% 1% 

5112-11 36% 2% 4% 0% 58% 0% 0% 0% 

5112-12 17% 10% 25% 0% 32% 15% 0% 1% 

5112-13 22% 6% 9% 0% 63% 0% 0% 0% 

5112-14 52% 7% 8% 0% 31% 2% 0% 0% 

5112-15 35% 23% 6% 0% 31% 4% 1% 0% 

 
 
 

Table 5-4. Annual TN load contribution by source and local basin 

Local 
Basin 

Urban Land 
Channel 
Erosion 

Forest 
Rural 
Land 

Livestock 
Illicit 

Connections 
Septic 

Systems 
Open 
Water 

Agriculture 

5112-00 40% 2% 16% 16% 12% 1% 6% 0% 7% 

5112-01 38% 7% 34% 15% 0% 0% 6% 0% 0% 

5112-02 21% 3% 15% 27% 1% 0% 13% 9% 11% 

5112-03 17% 3% 25% 20% 0% 0% 8% 0% 27% 

5112-06 40% 2% 16% 16% 0% 0% 21% 0% 5% 

5112-07 7% 3% 40% 26% 0% 0% 6% 0% 18% 

5112-08 13% 2% 5% 11% 43% 0% 4% 0% 22% 

5112-09 21% 2% 18% 11% 45% 0% 0% 0% 3% 

5112-10 46% 2% 15% 25% 0% 2% 4% 2% 4% 

5112-11 73% 6% 7% 12% 0% 2% 0% 0% 0% 

5112-12 28% 6% 24% 33% 0% 1% 5% 0% 3% 

5112-13 44% 7% 26% 21% 0% 2% 0% 0% 0% 

5112-14 58% 7% 20% 13% 0% 1% 1% 0% 0% 

5112-15 20% 2% 42% 6% 0% 1% 1% 28% 0% 
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Table 5-5. Annual TP load contribution by source and local basin 

Local 
Basin 

Urban Land 
Channel 
Erosion 

Forest 
Rural 
Land 

Livestock 
Illicit 

Connections 
Septic 

Systems 
Open 
Water 

Agriculture 

5112-00 36% 16% 9% 17% 10% 1% 7% 0% 4% 

5112-01 25% 41% 15% 13% 0% 0% 6% 0% 0% 

5112-02 18% 19% 9% 30% 1% 0% 16% 1% 6% 

5112-03 15% 24% 14% 22% 0% 0% 10% 0% 15% 

5112-06 33% 15% 9% 16% 0% 0% 25% 0% 2% 

5112-07 6% 21% 24% 30% 0% 0% 8% 0% 11% 

5112-08 11% 14% 3% 14% 39% 0% 5% 0% 14% 

5112-09 22% 12% 11% 13% 40% 0% 0% 0% 2% 

5112-10 39% 16% 8% 27% 0% 4% 4% 0% 2% 

5112-11 51% 33% 3% 10% 0% 3% 0% 0% 0% 

5112-12 20% 34% 11% 28% 0% 1% 5% 0% 1% 

5112-13 31% 37% 12% 18% 0% 2% 0% 0% 0% 

5112-14 39% 39% 9% 11% 0% 1% 1% 0% 0% 

5112-15 29% 23% 9% 17% 10% 1% 7% 0% 4% 

 
 
 

Table 5-6. Annual TSS load contribution by source and local basin 

Local 
Basin 

Urban Land 
Channel 
Erosion 

Road 
Sanding 

Forest 
Rural 
Land 

Septic 
Systems 

Open 
Water 

Agriculture 

5112-00 31% 26% 0% 22% 12% 1% 0% 8% 

5112-01 18% 48% 0% 27% 6% 1% 0% 0% 

5112-02 18% 28% 0% 20% 19% 3% 1% 11% 

5112-03 9% 30% 0% 27% 12% 1% 0% 21% 

5112-06 35% 24% 0% 21% 11% 5% 0% 4% 

5112-07 4% 24% 0% 42% 15% 1% 0% 14% 

5112-08 12% 30% 0% 10% 13% 1% 0% 34% 

5112-09 21% 27% 0% 36% 12% 0% 0% 4% 

5112-10 36% 24% 0% 18% 17% 1% 0% 4% 

5112-11 38% 49% 0% 7% 6% 0% 0% 0% 

5112-12 8% 34% 28% 16% 12% 1% 0% 1% 

5112-13 11% 30% 39% 14% 6% 0% 0% 0% 

5112-14 27% 49% 0% 18% 6% 0% 0% 0% 

5112-15 13% 22% 7% 51% 4% 0% 3% 0% 
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5.2 Pollutant Load Reductions 

Pollutant load reductions were estimated for the watershed plan recommendations for which pollutant loads can 

be reasonably quantified.  Load reductions were calculated using WTM for the recommended management actions 

described below.  Load reductions were calculated relative to modeled existing annual pollutant loads presented in 

Section 5.1. 

 

 Green infrastructure and Low Impact Development (LID): Implementation of green infrastructure and 

Low Impact Development (GI/LID) practices is recommended throughout the Farm River watershed. 

GI/LID should continue to be implemented through retrofits of existing developed sites and roads (i.e., 

complete streets), and as part of new public and private development and redevelopment in the 

watershed, as required by existing and future land use regulations and policies.  Potential pollutant load 

and runoff reductions were estimated under multiple scenarios to estimate the effect of varying levels of 

GI/LID implementation across the watershed, including estimates for implementing GI/LID practices for 

2%, 5%, 10%, and 25% of the impervious area watershed-wide using common filtration and infiltration-

based stormwater practices (i.e., bioretention, biofiltration, infiltration). 

 

 Vegetated Buffer Restoration: Potential pollutant load reductions were estimated for restoration of 

impacted vegetated buffers in suburban areas and agricultural uses in the watershed.  The total length of 

streams with impacted buffers was estimated from the UConn CLEAR riparian buffer and land cover data. 

Under the modeled restoration scenario, a 50-foot vegetative streamside buffer was assumed for 50% of 

those areas currently with impacted buffers (i.e., 50% restoration scenario). 

 

 Agricultural Conservation Practices: In addition to the vegetated buffer restoration described above, 

several other agricultural conservation practices were modeled for agricultural lands (cropland and 

pasture) in the watershed.  Implementation of nutrient management, conservation tillage, and cover crop 

conservation practices was assumed for 50% of the areas classified as cropland.  Implementation of 

livestock exclusion fencing was assumed for 25% of the areas classified as pasture land cover, and 

rotational/prescribed grazing practices were assumed for 50% of pasture land cover.  The agricultural 

conservation practices were modeled using pollutant removal efficiencies obtained from estimates 

reported in the most recent version (last revised in October 2020) of the EPA Spreadsheet Tool for 

Estimating Pollutant Loads (STEPL) and other literature sources.  

 

 Illicit Discharge and Elimination:  Although the estimated number of illicit connections in the watershed is 

modest (0.1% of the population and 5% of the businesses served by sanitary sewer), the elimination of 

these discrete sources of bacteria could substantially reduce bacteria and nutrient loadings where 

sanitary-related illicit connections are present. 

 

 Septic System Repairs and Upgrades: Inspection, maintenance, upgrade, and repair of residential septic 

systems can significantly reduce bacteria and nutrient loading to waterbodies.  

 

 Public Education: Nonpoint source education programs can change behaviors that affect pollutant loads. 

Pollutant load reductions were estimated for pet waste education programs based on the number of 

dwellings, average fraction of pet-owners, pet-owners who already clean up after their pets, and an 

average fraction of those willing to change their behavior.  Pollutant load reductions were also estimated 

for residential impervious cover disconnection and upgrades and repairs to on-site sewage disposal 

systems.  Conservative model assumptions were used to avoid over-estimating the load reduction 

benefits of these programs. 
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Other watershed management recommendations identified in this plan were not quantified due to the inherent 

limitations of screening-level pollutant load models and/or the lack of reliable information on the pollutant 

removal effectiveness of certain management measures. 

 

5.2.1 Modeled Pollutant Load Reductions 

Table 5-7 summarizes the modeled pollutant load reductions for the plan recommendations for which pollutant 

loads can be reasonably quantified.  The load reduction percentages presented in Table 5-7 are for the overall 

Farm River watershed.  

 

Table 5-7. Modeled reductions (%) in annual pollutant loads for the Farm River watershed for proposed 

management recommendations 

Watershed Management Recommendation 
TN 
(%) 

TP 
(%) 

TSS 
(%) 

Fecal Coliform 
(%) 

Runoff Volume 
(%) 

Green Infrastructure and Low Impact 
Development (10% of impervious area) 3.1% 2.4% 2.2% 2.4% 5.6% 

Vegetated Buffer Restoration  16.4% 20.3% 10.0% 11.2% 35.2% 

Agricultural Conservation Practices 3.4% 2.6% 5.5% 0.3% 0.0% 

Illicit Discharge Detection and Elimination 0.1% 0.1% 0.0% 5.0% 0.0% 

Septic System Repairs & Upgrades 1.0% 1.0% 0.2% 2.8% 0.0% 

Public Education 0.7% 0.9% 0.0% 0.3% 0.0% 

Total 24.7% 27.3% 17.9% 22.0% 40.8% 

 

Vegetated buffer restoration results in the largest load reductions (approximately 10-20%) for TN, TP, and fecal 

coliform, the second largest load reduction for TSS (10%), and a 32% reduction in runoff volume.  The additional 

agricultural conservation practices are predicted to result in watershed-wide nutrient load reductions similar in 

magnitude to the modeled nutrient load reductions resulting from GI/LID implementation, with lower anticipated 

reductions in fecal coliform loads.  Elimination of illicit discharges and septic system repairs and upgrades are 

predicted to reduce annual fecal coliform loads by an additional 7.8%. 

 

Varying levels of GI/LID implementation across the watershed, through retrofit of existing sites or private 

redevelopment, were modeled to manage runoff from 2%, 5%, 10%, and 25% of the impervious area in urbanized 

land uses.  The 2% implementation scenario corresponds to the 2% Directly Connected Impervious Area (DCIA) 

disconnection goal in the first 5-year cycle of the MS4 Permit, while the other scenarios reflect longer-term and 

more widespread adoption of GI/LID.  The results for the 10% scenario, which is considered a reasonable future 

scenario within the 10-year horizon of this Plan, are included in Table 5-7.  The results for all four scenarios are 

presented in Table 5-8.  
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Table 5-8. Modeled reductions (%) in annual pollutant loads for varying levels of GI/LID implementation 

Green Infrastructure 
Implementation Scenario 

TN 
(%) 

TP 
(%) 

TSS 
(%) 

Fecal Coliform 
(%) 

Runoff Volume 
(%) 

2% of Impervious Area 0.8% 0.8% 0.5% 0.6% 1.1% 

5% of Impervious Area 1.7% 1.4% 1.2% 1.3% 2.7% 

10% of Impervious Area 3.1% 2.4% 2.2% 2.4% 5.6% 

25% of Impervious Area 7.2% 5.3% 5.1% 5.7% 13.4% 

 
The 10% retrofit scenario is predicted to result in an approximately 2.4% reduction in annual fecal coliform loads 

and 5.6% reduction in annual runoff volume.  Higher bacteria load reductions could be achieved in subwatersheds 

with higher amounts of impervious surfaces and with more widespread implementation of GI/LID (i.e., applied to 

25% or more of the impervious areas) in these areas. 

 

5.2.2 Load Reduction Targets  

Fecal Indicator Bacteria 

A Total Maximum Daily Load analysis, or TMDL, for fecal indicator bacteria was completed for the Farm River as 

part of CTDEEP’s Statewide Bacteria TMDL (2012).  A TMDL is a “pollution budget” that identifies the reductions in 

point and nonpoint source pollution that are needed to meet Connecticut water quality standards for a particular 

waterbody and a strategy to implement those reductions to restore water quality.  The impaired segments of the 

Farm River (CT5112-00_01 and CT5112-00_02) are included in the TMDL.  

 

The TMDL identifies percent reductions (Table 5-9) in geometric mean and single sample fecal indicator bacteria (E. 

coli) concentrations required to meet recreational water quality criteria.  These percentages are for reducing fecal 

indicator bacteria concentrations at ambient monitoring locations in each river segment, not at the end of 

stormwater outfalls or other pollutant loads to the river.  It is important to note that the impairment and percent 

reductions for CT5112-00_02 are based on a very limited data set consisting of approximately 3 samples (dry 

weather) collected at a single station in each river segment in 1998 through 2000.  However, the recent USGS 

bacteria monitoring data collected at the Farm River stream gauge in impaired segment CT5112-00_02, which 

includes 13 samples collected since February 2020, also suggests that significant reductions in E. coli 

concentrations (58% reduction in geometric mean concentrations, and up to a 70% reduction based on the 

maximum single sample E. coli concentration) are needed to consistently attain the Connecticut Water Quality 

Standards numeric criteria for freshwater non-swimming recreation. 

 

Table 5-9. Statewide Bacteria TMDL bacteria (E. coli) reduction targets for impaired segments of the Farm River 

Impaired River Segment 
Geometric Mean 
(126 CFU/100 mL) 

Single Sample 
(410 CFU/100 mL) 

Farm River (CT5112-00_01) 91% 98% 

Farm River (CT5112-00_02) 91% 75% 

 

Assuming that these percent reductions in E. coli concentrations translate to equivalent percent reductions in 

loads, significant reductions in annual bacteria loads are necessary in the Farm River watershed for the impaired 

river segments to meet recreational water quality criteria.  The pollutant load modeling results indicate that 

watershed-wide fecal indicator bacteria load reductions of roughly 22% are achievable with full implementation of 

the watershed management plan recommendations (under the 10% GI/LID implementation scenario) for which 
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pollutant load reductions are quantifiable.  This suggests that additional controls or more targeted control 

strategies focused on the local basins directly associated with the impaired Farm River segments (local basins 

5112-00, 5112-08, and 5112-09) are needed to fully achieve the load reductions specified in the TMDL.  Additional 

load reductions may be possible through implementation of GI/LID over a larger portion of the watershed, 

additional vegetated buffer restoration, more widespread implementation of conservation practices on 

agricultural lands, increasing the public awareness in the watershed of certain best management practices and 

programs, and increased detection and elimination of illicit discharges.  

 

As indicated in the TMDL, progress in achieving TMDL-established goals through implementation of this watershed 

plan may be most effectively gauged through ongoing fixed-station water quality monitoring. A key 

recommendation of this Plan is to continue routine bacterial monitoring at the USGS stream gauge and implement 

expanded stream monitoring for fecal indicator bacteria along the mainstem of the Farm River and its major 

tributaries (refer to Section 3.8).  The bacteria monitoring program will provide an updated baseline of recreational 

water quality in the watershed, as well as updated bacteria load reduction targets, to support implementation of 

this Plan and to measure progress toward achieving pollutant load reduction goals. 

 

Nitrogen and Phosphorus 

The pollutant load model results suggest that TN and TP load reductions of 25% and 27%, respectively, are 

achievable for the overall Farm River watershed based on the management recommendations modeled. 

 

TMDLs have not been developed for the Farm River Estuary or the downstream embayment of Long Island Sound, 

which are impaired for recreation and aquatic life due to low dissolved oxygen and excess nutrients/total nitrogen. 

The Farm River Estuary and embayment are a focus of CT DEEP as part of the ongoing implementation of its 

Second Generation Nitrogen Strategy for Long Island Sound and is designated as high priority under the CT DEEP 

Integrated Water Resources Management framework.  CT DEEP and other partners are studying nutrient sources 

and impacts within the Farm River and other coastal watersheds as part of a larger assessment of nutrients in 

Connecticut coastal embayments and their contributing watersheds.  This effort includes development of target 

nitrogen loads from the watersheds that are supportive of eelgrass and ecosystem integrity in the downstream 

estuaries and coastal embayments. 
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6 Funding Sources 

A variety of local, state, and federal sources and private foundations are potentially available to provide funding 

for implementation of this watershed management plan, in addition to potential funds contributed by local 

grassroots organizations and concerned citizens.  Appendix D contains a summary of potential funding sources and 

mechanisms.  The table is not intended to be an exhaustive list but can be used as a starting point to seek funding 

opportunities for implementation of the recommendations in this Plan. The table of potential funding sources is 

intended to be a living document that should be updated periodically to reflect the availability of funding or 

changes to the funding cycle, and to include other funding entities or grant programs.  Potential funding sources 

identified for specific recommendations are also listed in the tables found in Section 3 of this Plan. 
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Matrix of Recommendations for Site-Specific BMPs in the Farm River Watershed   
 

Site 
# 

Town Site Name  Site Location  Site Description Recommendations 
Priority 

Level 
In 100-year 
flood zone? 

NRCS 
Hydrologic 
Soil Group 

Ownership 

1 
North 

Branford 
White Hollow Road 
 

800± feet east of 
Middletown Ave (CT-17) 

0.3± mile reach of the Farm River, 
downstream of the road crossing; 
river corridor contains minimal 
buffer, stormwater discharges, and 
possible abandoned crossing 

 Restore stream channel morphology and flow regime by removing the 
abandoned two-culvert crossing; to implement, the project should first be 
discussed with the adjacent landowner  

 Install up to 4 bioretention basin(s), tree box filters, or a combination of 
stormwater practices upgradient of existing catch basins on White Hollow 
Road 

 Improve the buffer along the river’s southeastern bank; consider partnering 
with adjacent property owners  on both banks to expand improvements 
beyond the municipal parcel  

Medium/
High 

yes B, B/D 
Municipal, 

private  

2 
North 

Branford 

Jerome Harrison 
Elementary School 
 

335 Foxon Road (CT-80) 

Developed site of 7± acres 
discharging stormwater to Burrs 
Brook; stormwater management 
devices may treat some stormwater 
from site and Merrick Drive 

 Install 3-5 bioretention basin(s), tree box filters, or a combination of 
stormwater practices around the main parking lot and in the island near the 
main entrance.  

 Assess functionality of existing detention basin and restore or modify as 
needed to improve water quality performance 

 Encourage and support school staff in funding and developing educational 
programs/materials 

 Improve the drainage swale located at the end of Merrick Dr: improve swale 
with step pools, check dams, or similar devices to attenuate peak flow 
velocity and reduce NPS pollutant loads 

Medium/
High 

no A, B/D Municipal 

3 
North 

Branford 

North Branford 
Intermediate School  
and High School 

654 Foxon Rd (CT-80) 

Developed site of 11± acres with 
discharging stormwater to Burrs 
Brook; discharge may include 
drainage from Caupto Rd; 
restoration opportunities for large 
drainage channel and wetland 
onsite; portion of site may be slated 
for renovations 

 Between the parking lot and Foxon Rd, create a treatment wetland to manage 
road runoff, stormwater discharge, and suspended fine particles entering 
Burrs Brook; area is 3000± sf 

 West of the tennis courts, install 2 bioretention basins in 2 large medians 
adjacent to access road 

 In the main parking lot, install up to 3 bioretention basins, and install tree box 
filters where feasible 

 In the drainage channel and wetland/uplands east of the schools: 1) enhance 
wetland to expand flood storage, attenuate peak flows and reduce NPS loads; 
2) south of the lacrosse field, enhance/create second channel to disperse 
runoff into wetland; 3) evaluate drainage channel for modifications that will 
reduce peak flows and pollutant loads (e.g., step pools, regenerative 
stormwater conveyance, etc.) 

 Disconnect downspouts to drain to existing turf or new rain gardens or similar 
infiltrating BMPs. 

High no B, C Municipal 

4 
North 

Branford 
Constructed wetland 
near Burrs Brook 

714 Foxon Road (CT-80) 

Undeveloped parcel of 1.5± acres, 
east of the high school tennis 
courts; contains a surface channel 
conveying stormwater and 
(permitted) Tilcon quarry discharge 
to a tributary to Burrs Brook 

 Construct a multi-cell wetland to filter suspended fine particles; overflow to 
existing inlet which conveys water to main crossing of Foxon Rd (inlet may 
need repair or modification) 
 

 

High no B/D 
Private 
(RWA) 

5 
North 

Branford 

Wetland 
enhancement and 
floodplain restoration 
near Burrs Brook 

 

 

 

647 Foxon Rd (CT-80) 

2.8± acres of forested wetlands and 
uplands around a tributary to Burrs 
Brook; property is protected and 
contains and multiple potential 
sources of NPS pollution (road 
runoff, stormwater discharge, 
permitted industrial discharge) 

 Enhance the bordering wetland to provide additional flood storage, attenuate 
peak flows, and reduce NPS pollutant loads 

 Install a small step-pool system, or similar device, downgradient of outfalls 
from Doral Farms Rd 

 Multiple additional municipal “conservation” parcels to downstream, 
consider expansion of enhancement/restoration project to larger section of 
stream corridor  

Medium/
High 

yes B/D Municipal 

https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
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Site 
# 

Town Site Name  Site Location  Site Description Recommendations 
Priority 

Level 
In 100-year 
flood zone? 

NRCS 
Hydrologic 
Soil Group 

Ownership 

6 
North 

Branford 
Caputo Road 

Adjacent to North 
Branford Intermediate 
School and High School 

Residential road with stormwater 
system draining to drainage 
channel east of high school 

 Install bioretention basins: east side of the road, 400± feet from Mill Rd;  west 
side of the road, at the catch basin in the field; and, in front of St Augustine 
Church (30 Caputo Rd) 

 Install tree box filters as feasible on Caputo Road and access road to schools 

Medium no B, C Municipal 

7 
North 

Branford 
Mill Road 

171 Mill Rd (wetland) and 
88 Forest Rd (agricultural 
field) 

Two municipal parcels located on 
either side of Mill Rd; north of road, 
parcel is leased for agriculture; 
south of road parcel is 
undeveloped, containing 
stormwater discharge from Forest 
and Mill Rd that join drainage 
channel near high school 

 SW from Forest Rd: modify existing drainage channel to wetlands; assess if 
size/condition/adequacy of private crossing at 187 Mill Rd  

 171 Mill Rd: enhance wetland for additional flood storage capacity, flow 
attenuation, and NPS pollutant load reduction  

 Bioretention basin on municipal parcel (88 Forest Rd), upgradient of first CB 

 Caputo Rd intersection: bioretention basins at SW corner, with overflow to 
CB; 2nd basin at SE corner?  

 Can anything be done (pre-treatment?) on N side of road in/along farm field? 

Low/ 
Medium 

no A, B Municipal 

8 
North 

Branford 
Burrs Brook south of 
Foxon Road 

Undeveloped parcel 
behind residential 
properties on Foxon Rd, 
Arthur Rd, and Arthur Ct 

Contains abandoned(?) double-
culvert crossing, eroded banks and 
incision downstream of crossing; 
signs of non-designated uses (ORVs, 
landscaping) that may affect water 
quality; cloudy water observed; 
buried gas line crosses parcel 

 Restore stream channel morphology and flow regime by removing the 
abandoned two-culvert crossing; restore bankfull width and stabilize eroded 
banks 

 Downstream of the buried gas line, enhance the bordering wetland to provide 
additional flood storage, attenuate peak flows, and reduce NPS pollutant 
loads; potential for this project to be combined with restoration projects 
proposed upstream 

 Limit fording and erosion by ORV use with fencing and signage  

 Evaluate possible encroachment from abutting property and impacts to WQ 
and riparian corridor 

Medium/
High 

yes A, B/D Municipal 

9 
North 

Branford 

Forest/Agriculture 
block in watershed 
center  

Between Forest and 
Totoket Roads (south of 
Augur Road, north of 
Marjorie Drive) 

Four municipal parcels, totaling 
240± acres of forest, wetlands, and 
farm fields around the Farm River; 
some area is protected open space 

 Improve buffers along the Farm River, tributaries, and wetlands 

 Utilize ag-related BMPs and conservation practices to minimize erosion where 
soil loss/gullying is occurring; limit ford crossings 

 Some set aside as open space 

High yes 

A, B,  
B/D in river 
corridor and 

floodplain 

Municipal 

10 
North 

Branford 
North Branford  
Town Hall 

909 Foxon Road (CT-80) 
Developed parcel adjacent to the 
headwater wetland of Burrs Brook 

 Install a bioretention basin along the western side of main access road; 
include a swale to the southwest that directs overflow to existing catch 
basin(in center of turf); evaluate decommissioning the existing catch basin 
located on the access road 

 Install a linear retention basin in the rear lot to intercept stormwater from 
existing runoff points in lot corners; redesign runoff points and  offs repair 
curbing along rear lot to direct runoff to basin 

Medium no B, C/D Municipal 

11 
North 

Branford 
Commercial athletic 
facility 

Foxon Rd (CT-80) 

Commercial property of 45± acres 
containing ballfields, buildings, and 
parking areas adjacent to the Farm 
River; it is presumed that storm 
drains discharge to the Farm River 

 Install 3 bioretention basins along the southern and eastern edges of the 
main parking lot 

 If the lot is reconstructed: re-design lot layout to include infiltrating BMPs in 
islands, and/or evaluate its potential for subsurface infiltration 

 Install 2-4 tree box filters along the access road from Foxon Rd 

 Where feasible, disconnect downspouts and direct stormwater to dry wells, 
rain gardens, and/or other infiltrating BMPs. 

 Review as-built plans of ballfields to determine best locations for BMPs to 
reduce stormwater discharge to the Farm River 

 Support the adoption of non-structural BMPs, such as proper dumpster 
locations, a management plan for fertilizer and herbicide use, and water 
conservation measures 

Medium 
yes  

(eastern edge) 
C, D, B Private 

https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
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Site 
# 

Town Site Name  Site Location  Site Description Recommendations 
Priority 

Level 
In 100-year 
flood zone? 

NRCS 
Hydrologic 
Soil Group 

Ownership 

12 
North 

Branford 

Collection of retail/ 
service commercial 
properties  

Intersection of 
Middletown Ave (CT-17) 
and Forest Rd (CT-22) 

5 commercial properties of 6± acres 
with high impervious cover near the 
Farm River; storm drains discharge 
to wetlands bordering the Farm 
River 

 Install a combination of bioretention basins and tree box filters in parking 
lots, behind buildings, and along Middletown Ave 

 Add curbing to areas along the northern and eastern edges of paves area, and 
other locations where runoff to the wetland is observed 

 If parking lots are reconstructed, re-design lot layout to include infiltrating 
BMPs in islands, and/or evaluate its potential for subsurface infiltration 

 Where feasible, disconnect downspouts and direct stormwater to dry wells, 
rain gardens, and/or other infiltrating BMPs 

 Support the adoption of non-structural BMPs, such as proper dumpster 
locations 

Low 
yes  

(southeastern 
portion) 

D Private 

13 
North 

Branford 
Storage facility Middletown Ave (CT-17) 

Commercial property of 9± acres 
with high impervious cover near the 
Farm River and an unnamed 
tributary; it is presumed that most 
storm drains discharges to 
watercourses.  

 Install 2 bioretention basins and 2-4 tree box filters along the access road and 
in the northeast corner of the paved area 

 Evaluate the central portion of the parking lot for a subsurface infiltrating 
system, or leaching catch basins, with pre-treatment 

 Add curbing to eastern and southern edges of the paved area 

 Pave portions of the lot that are currently not paved to reduce sedimentation; 
paving must coincide with construction of infiltrating BMPs and curbing 

 Where feasible, disconnect downspouts and direct stormwater to dry wells, 
rain gardens, and/or other infiltrating BMPs 

 Support the adoption of non-structural BMPs, such as proper dumpster 
locations 

Medium no B, B/D Private 

14 
North 

Branford, 
East Haven 

Commercial property 
at North Branford/ 
East Haven town line 

Foxon Rd (CT-80) 

Commercial property of 5± acres 
with high impervious cover; 
includes a detention basin of 1.2± 
acres that is presumed to discharge 
to the adjacent Farm River  

 Install a pair of bioretention basin or tree box filters along the access road to 
intercept runoff from Foxon Rd 

 Install 3-5 tree box filters along southern edge of parking area between the 
retail building trucking company 

 Add curbing to eastern and southern edges of the paved area 

 Pave portions of the lot that are currently not paved to reduce sedimentation; 
paving must coincide with construction of infiltrating BMPs and curbing 

 If parking lots are reconstructed, re-design lot layout to include infiltrating 
BMPs in islands, and/or evaluate its potential for subsurface infiltration 

 Where feasible, disconnect downspouts and direct stormwater to dry wells, 
rain gardens, and/or other infiltrating BMPs 

Medium/
High 

yes A, D Private 

          

15 East Haven East Haven Town Hall 250 Main Street 
Developed parcel within urbanized 
town center; stormwater system 
likely drains to Farm River 

 Install a bioretention basin at the northeast corner of the parking lot, with 
overflow to the existing catch basin  

 Install a bioretention basin between the building and parking, with overflow 
to the existing catch basin  

 Install a linear bioretention basin along the eastern side of the lot near 
Chidsey Ave, with overflow to existing catch basin 

Medium/
High 

no D Municipal 

16 East Haven 
Hagaman Memorial 
Library 

227 Main Street 

Developed parcel within urbanized 
town center; stormwater system 
likely drains to Farm River; buried 
utilities onsite 

 Install a bioretention basin (or 2) in the existing turf along Main St;  tree box 
filters (upgradient of catch basins) may be a substitute  

 Install a bioretention basin at the rear of the parking lot (with church/s 
permission); Add A swale along the western side of the parking lot to direct 
stormwater to the basin 

 Disconnect downspouts and direct stormwater to small bioretention basins or 
rain gardens 

 Install 3 tree box filters: one at the current location of the book drop; two in 
the rear of the building; consider expanding to location along Main St (west of 
bank entrance, across street from library, etc.) 

Medium/
High 

no D Municipal 

https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba


 
Matrix of Recommendations for Site-Specific BMPs in the Farm River Watershed 

Farm River Watershed Management Plan                
   

Site 
# 

Town Site Name  Site Location  Site Description Recommendations 
Priority 

Level 
In 100-year 
flood zone? 

NRCS 
Hydrologic 
Soil Group 

Ownership 

17 East Haven Old Stone Church 251 Main St 

2± acre parcel  with high 
impervious cover at the 
intersection of Messina Dr, High St, 
and Main St; many opportunities to 
disconnect downspouts and storms 
drainage in parking lot; rear lot is 
deteriorated 

 Install a bioretention basin in the central median of the main parking lot, with 
overflow to the existing catch basin 

 Install a bioretention basin between the building and main parking lot, with 
overflow to the existing catch basin 

 Install 2 tree box filters upgradient of existing catch basins in the smaller  
parking lot off Messina Dr 

Medium/
High 

yes D Private 

18 East Haven Town Green 
Intersection of Main St 
(CT-100) and Hemingway 
Ave (CT-142) 

Public park of 5± acres; frontage on 
multiple roads provides multiple 
opportunities for infiltration BMPs 

 Install up to 6 bioretention basins along River St and Park Ave  

 Install 2 or more tree box filters along Hemingway Ave (depending on the 
location of utilities) 

 Inquire about possible capital improvements along Main St (flagged utilities 
observed) and how to incorporate BMPs into project 

High no A Municipal 

19 East Haven 
Joseph Melillo Middle 
School  
 

67 Hudson St 

Public school campus of 22± acres; 
located adjacent to Farm River with 
minimal buffer; multiple 
stormwater discharges to a 
degraded tributary and the Farm 
River, located in 100-yr flood zone 

 Install up to 4 bioretention basins  in near the main entrance  

 Enhance small wetland near High St for increased retention and infiltration of 
stormwater from parking lot and access road 

 Disconnect downspouts where feasible and install rain gardens along the rear 
of building 

 Construct a step pool system, regenerative stormwater conveyance, or similar 
practice at large outfall discharging to tributary north of the athletic fields 

 Inquire about possible improvements to running track and  incorporating 
BMPs to manage runoff and river corridor restoration projects (localized bank 
failures are affecting track and transporting sediment to Farm River) 

 Install a gutter on eastern side of the locker/concession building to direct 
stormwater southward to proposed leaching catch basin (see 
recommendations for Site #16)  

High yes B Municipal 

20 East Haven 
Veterans Memorial Ice 
Rink 
 

71 Hudson St 

Public recreational facility and 
parking, of 3± acres; located 
adjacent to Farm River with 
minimal buffer and at least two 
stormwater discharges 

 Install 2-4 tree box filters along the access road near the main entrance 

 Install a bioretention basin at the end of Hudson St to receive runoff from the 
road and parking lot; add curbing or stable berm to ensure runoff in parking 
lot is directed to basin; overflow to existing catch basin 

 Install two leaching catch basins in the rear parking lot, with overflow to the 
existing stormwater system; incorporate roof drainage from the middle 
school’s locker/concession building (see recommendations for Site #15) to the 
closest leaching catch basin 

 Evaluate the applicability of installing a snow-melt pit or similar system for ice 
shavings; currently, shavings removed by resurfacing are dumped in the rear 
parking lot 

High yes B Municipal 

21 East Haven Hudson Street 
Between North High St 
and Lake Saltonstall 

Cul de sac providing access to 
middle school and ice rink; 
stormwater discharges to the Farm 
River 

 Install a bioretention basin at the southeast corner of the intersection with 
Liberty Ave; the adjacent catch basin should be decommissioned  

 Install a linear bioretention basin south of the skate park and just west of ice 
rink; overflow to the existing catch basin.  

 Install 2 tree box filters (upgradient of catch basins) across from the tennis 
courts and skate park 

Medium/
High 

no B Municipal 

 

 

 

https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba
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Matrix of Recommendations for Site-Specific BMPs in the Farm River Watershed 

Farm River Watershed Management Plan                
   

Site 
# 

Town Site Name  Site Location  Site Description Recommendations 
Priority 

Level 
In 100-year 
flood zone? 

NRCS 
Hydrologic 
Soil Group 

Ownership 

22 East Haven 

East Haven Police 
Department, and 
Department of Public 
Works 

461 North High St  
(CT-100) 

Parcel with high impervious cover 
adjacent to the Farm River; 
stormwater discharges to the Farm 
River; it was observed that catch 
basins regularly receive vehicle 
fuel/fluids and road sand stockpiled 
onsite 

 Install 2 bioretention basins along North High St: north of the main entrance, 
and north of DPW’s access road north of the Police Department; overflow 
from basins would be directed to the road 

 Retrofit existing catch basins with pre-treatment devices to intercept 
sediments and spills and leaks of vehicle fuels, fluids, etc. 

 Repair area downgradient of outfall; consider constructing a short step-pool 
system to prevent erosion, trap sediments, and reduce flow velocity  

 Install subsurface infiltrations systems such as leaching catch basins to 
infiltration chambers, with adequate pretreatment and where potential for 
vehicle fluid or chemical spills is low 

High yes 
 

A 
 

Municipal 

23 East Haven 
Apple Rehab, Laurel 
Woods 

451 North High St 
(CT-100) 

Parcel with high impervious cover 
adjacent to the Farm River; 
stormwater discharges to the river 

 Construct a step pool system, regenerative stormwater conveyance, or similar 
practice at the large outfall discharging to the Farm River (located 150± east 
of the building’s southeastern corner) 

Medium/
High 

yes B/D Private 

24 East Haven 
Farm River corridor 
restoration and public  
greenway 

Between North High St 
and the Farm River; from 
south of Willow Rd to 
north of Corbin Rd 

6 municipal parcels of 8± acres that 
contains a 1.3-mile corridor around 
the Farm River, including its 
undeveloped floodplains and 
uplands; buried sewer main is 
present in the river-right floodplain; 
Potential opportunities for 
restoration and public access/ 
recreation  

 Restore and re-connect floodplains on western side (river-right) of the river 

 Enhance existing wetlands and ensure connection to the river 

 Evaluate the feasibility of creating a wetland in the farm field north of 
Raymond Court; a wetland of 3-5 acres would increase flood storage and 
could be designed to treat stormwater from North High St 

 Enhance vegetated buffer along the river and expand where needed, 
including bank stabilization and select removal/control of invasive species 

High yes B/D Municipal 

25 East Haven 
Farm River estuary: 
drainage channel 
restoration 

17 Meadow St 

Undeveloped parcel adjacent to 
estuary containing degraded 
drainage channel, 100± feet long; 
channel may contain both 
stormwater discharge and an 
unnamed tributary joining the Farm 
River 

 Restore channel, which may include a combination of the following actions: 
stabilize banks with plantings of native intertidal species and possible 
modifications to bank slopes and bank/channel morphology; construct a step 
pool system, regenerative stormwater conveyance, or similar practice to treat 
stormwater and reduce flow velocity 

Medium yes B Municipal 

26 East Haven 
Farm River estuary: 
buffer restoration 

123 and 131 Meadow St 

Private, undeveloped parcels 
adjacent to the estuary; evidence of 
sheetflow runoff observed; runoff 
and direct stormwater discharges; 
possible culverted stream at 
western end of site 

 Evaluate and restore/stabilize shoreline as needed, including: control 
(eradicate?) stand of invasive Phragmites australis; replant shoreline (and 
shallow intertidal zone?) with a mix of native species; if shoreline is actively 
eroding, determine best measures to stabilize banks and implement 

 Install a stormwater basin to intercept and treat runoff from Meadow St and 
Vernon St; and durable overflow curbing and swale(s) to direct runoff to the 
basin 

 Install up to 10 tree box filters on Vernon St (bioretention basin may be 
substituted if owners permit) 

Medium/
High 

yes B/D Private 

27 
East Haven/ 

Branford 
Farm River estuary: 
tidal restriction 

119 Meadow St 

At 2 locations, old stone abutments 
(or groins) narrow the historical 
channel, which may reduce regular 
flushing of the upper estuary by 
restricting natural tidal action; 
structures are located within 300 
feet of one another 

 Remove structures: remove all stone and any associated materials to a depth 
and width that restores the natural channel morphology and hydrologic 
function; current estimated channel width is 30-65± feet, depending on tide; 
proposed width of historical channel is 100± feet 

 

High yes n/a Municipal? 

28 East Haven North High Street 
1399 North High St 
(CT-100) 

Undeveloped parcel of 5± acres 
containing the Farm River and 
adjacent floodplain, uplands; 2 
stormwater outfalls with eroded 
gullies observed onsite 

 Construct step pool systems, RSC, or similar practices at the 2 stormwater 
outfalls  

 Assess parcel for additional restoration projects, such as: wetland 
enhancement/creation; floodplain restoration, erosion control 

High yes B/D Municipal 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiA0tPB4IruAhXhFVkFHTNHCcoQFjACegQIARAC&url=https%3A%2F%2Fdirectives.sc.egov.usda.gov%2FOpenNonWebContent.aspx%3Fcontent%3D17757.wba&usg=AOvVaw0xGTqLUU22jn-Caw0x_QDv
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiA0tPB4IruAhXhFVkFHTNHCcoQFjACegQIARAC&url=https%3A%2F%2Fdirectives.sc.egov.usda.gov%2FOpenNonWebContent.aspx%3Fcontent%3D17757.wba&usg=AOvVaw0xGTqLUU22jn-Caw0x_QDv
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Site 
# 

Town Site Name  Site Location  Site Description Recommendations 
Priority 

Level 
In 100-year 
flood zone? 

NRCS 
Hydrologic 
Soil Group 

Ownership 

29 East Haven Bennett Rd 
North of the intersection 
with Foxon Rd north for  
0.25± miles 

Primarily residential road, with 
stormwater discharging to Foxon 
Pond  

 Install 2 bioretention basins at the intersection with Foxon Rd, with overflow 
to existing catch basins on Bennett Rd; intercepting stormwater from Foxon 
Rd may require the addition of swales to direct stormwater or 
decommissioning certain catch basins 

 Install a bioretention basin along Bennett Rd at the western entrance to 
church’s parking lot 

 Install 6 tree box filters along Bennett Rd, with a possible expansion to 
Thomas Ct (estimate 6± tree box filters) 

Medium/
High 

no B  

30 East Haven 
Our Lady of Pompeii 
Church  

371 Foxon Rd 

Private parcel of 7± acres with high 
impervious area, particularly near 
Foxon Pond; stormwater appears to 
discharge to Foxon Pond 

 Install a bioretention basin east of church building near the access road to the 
eastern parking lot; overflow to existing catch basins 

 Install 2 leaching catch basins near the center of the main parking lot; 
overflow to existing catch basin 

 Where feasible, disconnect downspouts and direct stormwater to 
raingardens, bioretention basins, or tree box filters  

 Install 2 tree box filters, one each along the easternmost and westernmost 
access roads from Foxon Road; additional tree box filters may be suitable for 
the parking lot or building area 

 Install a bioretention basin between the parking lot and Foxon Pond near 
Bennett Rd; east of the basin, add a swale (100± feet in length) along the 
edge of parking lot to direct runoff to the basin  

 Discuss with owner the possibility of removing excess paved areas no longer 
needed for parking 

Medium/
High 

no B Private 

31 East Haven 
Kennedy Memorial 
Field 

55 Maple St 

Public park of 13± acres; 
stormwater system present but 
layout and discharge location are 
unknown  

 Install 4-8 tree box filters along Maple St 

 Install 2 bioretention basins, along the western eastern sides of the access 
road; overflow to existing catch basins 

 Install a subsurface infiltrating system, or leaching catch basins (with pre-
treatment)  

Medium no C Municipal 

32 East Haven Trolley Square 
Intersection of Messina 
Dr and Hemingway Ave 
(CT-142) 

Commercial property of 9± acres; 
site is nearly 100% impervious 
cover, and storm drainage is 
presumed to discharge to Farm 
River 

 Install 8-12 bioretention basins in parking lot islands and along its eastern 
edge, and the rear parking lot 

 Install 4 or more tree box filters where space for bioretention is limited 

 Evaluate rear parking lot for a subsurface infiltrating system, or leaching catch 
basins, with pre-treatment; existing catch basins can be decommissioned 

 Where feasible, disconnect downspouts and direct stormwater to dry wells, 
rain gardens, and/or bioretention planters 

Medium/
High 

yes D Private 

33 East Haven 
Shore Line Trolley 
Museum 

17 River St 

Commercial property of 1± acre, 
containing a small building and 
unpaved parking area along the 
Farm River 

 Install 2 bioretention basins at the northeastern and southeastern corners of 
the rear parking lot. 

 Install 2 tree box filters in front: along the driveway and along River St east of 
the building’s front entrance 

 Add curbing to prevent runoff and to direct stormwater to infiltrating BMP’s 

 Pave portions of the lot that are currently not paved to reduce sedimentation; 
paving must coincide with construction of infiltrating BMPs and curbing 

 Where feasible, disconnect downspouts and direct stormwater to dry wells, 
rain gardens, and/or other infiltrating BMP’s 

Medium/
High 

yes B Private 
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Site 
# 

Town Site Name  Site Location  Site Description Recommendations 
Priority 

Level 
In 100-year 
flood zone? 

NRCS 
Hydrologic 
Soil Group 

Ownership 

34 East Haven 
Residential 
rehabilitation center 

North High St (CT-100) 

Commercial property of 4± acres 
near the Farm River; it is presumed 
the storms drains discharge to the 
river (an outfall was observed 
during field assessments) 

 Install 3-5 bioretention basins and up to 4 tree box filters along the access 
road and front parking lot 

 Install 2 bioretention basins in the rear of the building, to le located at the 
existing catch basins in grass 

 Add curbing along eastern edge of rear parking lot 

 Evaluate the outfall and eroded channel east of the developed area for 
restorative action to stop erosion. 

 Where feasible, disconnect downspouts and direct stormwater to dry wells, 
rain gardens, and/or other infiltrating BMP’s 

Medium 
yes  

(eastern 
portion) 

A Private 

          

35 Branford 
Brooklawn Terrace, 
Lakeview Terrace, 
Pinski Drive 

Between West Main St 
and Interstate-95 

Residential neighborhoods, with a 
stormwater system likely draining 
to Lake Saltonstall   

 Install 4-8 tree box filters on Rose Hill Rd, upgradient to the intersection with 
Pinski Dr 

 Install a bioretention basin or tree box filter on the southern side of 
Brooklawn Terrace; depending on width of BMP, cooperation of owner of 
private parcel may be required  

 Install a bioretention basin at the cul-de-sac end of Pinski Dr; if owners permit 
or space is available in the right-of-way, consider installing up to 4 tree box 
filters upgradient on Pinski Dr 

 Install 4 tree box filters on Lakeview Terrace 

Medium no C Municipal 

36 Branford 
Commercial 
properties near Lake 
Saltonstall 

West Main St  
(US Route 1) 

2 commercial properties of 14± 
acres; high impervious cover, and 
storm drainage is presumed to 
discharge to Lake Saltonstall 

 Install a series of bioretention basins and tree box filters along the main 
access road between properties, to intercept runoff from the road and 
parking lots  

 If parking lots are reconstructed, re-design lot layouts to include infiltrating 
BMPs in islands that reduce discharge to Lake Saltonstall 

 Where feasible, disconnect downspouts and direct stormwater to dry wells, 
rain gardens, and/or other infiltrating BMPs 

 Support the adoption of non-structural BMPs, such as proper dumpster 
locations and snow storage 

Medium no D Private 
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Farm River Watershed Management Plan

Appendix B

Planning-Level Costs for Site-Specific Project Recommendations
in the Farm River Watershed



Order of Magnitude Cost Estimates

Unit Cost Unit
Adjustment 

Factor
Quantity Base Cost Allowance

Allowance 
Cost

Total Cost -30% 50%
Lifespan

(yrs.)
Annual Cost 

Over Lifespan
O&M

(% Cost)
O&M
($/yr.)

Total Capitalized 
Cost/Year Over Lifespan

Bioretention Basin 1 $12.75
CF design storage 

volume
1.5 365.40 $6,986 30% $2,100 $10,000 $7,000 $15,000 20 $740 4% $30 $770

Bioretention Basin 2 $12.75
CF design storage 

volume
1.5 626.40 $11,976 30% $3,590 $16,000 $11,000 $24,000 20 $1,180 4% $50 $1,230

Bioretention Basin 3 $12.75
CF design storage 

volume
1.5 147.90 $2,828 30% $850 $4,000 $3,000 $6,000 20 $290 4% $10 $300

Bioretention Basin 4 $12.75
CF design storage 

volume
1.5 200.10 $3,826 30% $1,150 $5,000 $4,000 $8,000 20 $370 4% $10 $380

Bioretention Basin 5 $12.75
CF design storage 

volume
1.5 522.00 $9,980 30% $2,990 $13,000 $9,000 $20,000 20 $960 4% $40 $1,000

Bioretention Basin 6 $12.75
CF design storage 

volume
1.5 278.40 $5,323 30% $1,600 $7,000 $5,000 $11,000 20 $520 4% $20 $540

Bioretention Basin 7 $12.75
CF design storage 

volume
1.5 2610.00 $49,900 30% $14,970 $65,000 $46,000 $98,000 20 $4,780 4% $190 $4,970

Tree Box Filters $6,978.00 EA 1.5 12.00 $125,604 30% $37,680 $164,000 $115,000 $246,000 20 $12,070 4% $480 $12,550

Regenerative Stormwater Conveyance $41,545.00
Impervious Acres 

Treated
2.0 1.02 $84,752 30% $25,430 $111,000 $78,000 $167,000 20 $8,170 4% $330 $8,500

Bioretention Basin 1 $12.75
CF design storage 

volume
1.5 184.44 $3,526 30% $1,060 $5,000 $4,000 $8,000 20 $370 4% $10 $380

Bioretention Basin 2 $12.75
CF design storage 

volume
1.5 974.40 $18,629 30% $5,590 $25,000 $18,000 $38,000 20 $1,840 4% $70 $1,910

Bioretention Basin 3 $12.75
CF design storage 

volume
1.5 1392.00 $26,613 30% $7,980 $35,000 $25,000 $53,000 20 $2,580 4% $100 $2,680

Bioretention Basin 4 $12.75
CF design storage 

volume
1.5 783.00 $14,970 30% $4,490 $20,000 $14,000 $30,000 20 $1,470 4% $60 $1,530

Bioretention Basin 5 $12.75
CF design storage 

volume
1.5 2436.00 $46,574 30% $13,970 $61,000 $43,000 $92,000 20 $4,490 4% $180 $4,670

Bioretention Basin 6 $12.75
CF design storage 

volume
1.5 400.20 $7,651 30% $2,300 $10,000 $7,000 $15,000 20 $740 4% $30 $770

Bioretention Basin 7 $12.75
CF design storage 

volume
1.5 252.30 $4,824 30% $1,450 $7,000 $5,000 $11,000 20 $520 4% $20 $540

Bank Restoration $15,107.93 Acres 1.5 0.50 $11,331 30% $3,400 $15,000 $11,000 $23,000 20 $1,100 4% $40 $1,140

Infiltrating Catch Basin $16,335.00 EA 1.5 2.00 $49,005 30% $14,700 $64,000 $45,000 $96,000 20 $4,710 4% $190 $4,900

Tree Box Filters $6,978.00 EA 1.5 6.00 $62,802 30% $18,840 $82,000 $57,000 $123,000 20 $6,030 4% $240 $6,270

Bioretention Basin 1 $12.75
CF design storage 

volume
1.5 1305.00 $24,950 30% $7,490 $33,000 $23,000 $50,000 20 $2,430 4% $100 $2,530

Bioretention Basin 2 $12.75
CF design storage 

volume
1.5 1635.60 $31,271 30% $9,380 $41,000 $29,000 $62,000 20 $3,020 4% $120 $3,140

Regenerative Stormwater Conveyance $41,545.00
Impervious Acres 

Treated
2.0 5.27 $437,884 30% $131,370 $570,000 $399,000 $855,000 20 $41,940 4% $1,680 $43,620

Regenerative Stormwater Conveyance $41,545.00
Impervious Acres 

Treated
2.0 2.00 $166,180 30% $49,850 $217,000 $152,000 $326,000 20 $15,970 4% $640 $16,610

Regenerative Stormwater Conveyance $41,545.00
Impervious Acres 

Treated
2.0 5.82 $483,584 30% $145,080 $629,000 $440,000 $944,000 20 $46,280 4% $1,850 $48,130

Riparian Buffer Enhancement/Expansion 
(0.85 acres)

$12,915.18 Acres 1.5 0.85 $16,467 30% $4,940 $22,000 $15,000 $33,000 20 $1,620 4% $60 $1,680

Wetland Enhancement $11,025.00 Acres 1.5 0.60 $9,923 30% $2,980 $13,000 $9,000 $20,000 20 $960 4% $40 $1,000

Bank Restoration $15,107.93 Acres 1.5 0.80 $18,130 30% $5,440 $24,000 $17,000 $36,000 20 $1,770 4% $70 $1,840

Tree Box Filters $6,978.00 EA 1.5 6.00 $62,802 30% $18,840 $82,000 $57,000 $123,000 20 $6,030 4% $240 $6,270

Bioretention Basin 1 $12.75
CF design storage 

volume
1.5 974.40 $18,629 30% $5,590 $25,000 $18,000 $38,000 20 $1,840 4% $70 $1,910

Bioretention Basin 2 $12.75
CF design storage 

volume
1.5 226.20 $4,325 30% $1,300 $6,000 $4,000 $9,000 20 $440 4% $20 $460

Bioretention Basin 3 $12.75
CF design storage 

volume
1.5 609.00 $11,643 30% $3,490 $16,000 $11,000 $24,000 20 $1,180 4% $50 $1,230

Bioretention Basin 4 $12.75
CF design storage 

volume
1.5 556.80 $10,645 30% $3,190 $14,000 $10,000 $21,000 20 $1,030 4% $40 $1,070

Bioretention Basin 5 $12.75
CF design storage 

volume
1.5 469.80 $8,982 30% $2,690 $12,000 $8,000 $18,000 20 $880 4% $40 $920

Bioretention Basin 6 $12.75
CF design storage 

volume
1.5 783.00 $14,970 30% $4,490 $20,000 $14,000 $30,000 20 $1,470 4% $60 $1,530

Bioretention Basin 7 $12.75
CF design storage 

volume
1.5 522.00 $9,980 30% $2,990 $13,000 $9,000 $20,000 20 $960 4% $40 $1,000

Forest Road, Grant Drive, & Miller 
Road

Stormwater Managemtn near the 
Farm River Estuary

Pages Millpond and Surrounding 

Order of Magnitude Cost Range

Location and BMP Type

Construction Planning and Design Cost Range Life Cycle

Veterans Memorial Ice Rink & 
Hudson Street



Order of Magnitude Cost Estimates

Unit Cost Unit
Adjustment 

Factor
Quantity Base Cost Allowance

Allowance 
Cost

Total Cost -30% 50%
Lifespan

(yrs.)
Annual Cost 

Over Lifespan
O&M

(% Cost)
O&M
($/yr.)

Total Capitalized 
Cost/Year Over Lifespan

Order of Magnitude Cost Range

Location and BMP Type

Construction Planning and Design Cost Range Life Cycle

Bioretention Basin 8 $12.75
CF design storage 

volume
1.5 2610.00 $49,900 30% $14,970 $65,000 $46,000 $98,000 20 $4,780 4% $190 $4,970

Bioretention Basin 9 $12.75
CF design storage 

volume
1.5 1479.00 $28,277 30% $8,480 $37,000 $26,000 $56,000 20 $2,720 4% $110 $2,830

Bioretention Basin 10 $12.75
CF design storage 

volume
1.5 313.20 $5,988 30% $1,800 $8,000 $6,000 $12,000 20 $590 4% $20 $610

Regenerative Stormwater Conveyance $41,545.00
Impervious Acres 

Treated
2.0 0.61 $50,685 30% $15,210 $66,000 $46,000 $99,000 20 $4,860 4% $190 $5,050

Riparian Buffer Enhancement/Expansion $12,915.18 Acres 1.5 7.00 $135,609 30% $40,680 $177,000 $124,000 $266,000 20 $13,020 4% $520 $13,540

Wetland Enhancement $11,025.00 Acres 1.5 1.50 $24,806 30% $7,440 $33,000 $23,000 $50,000 20 $2,430 4% $100 $2,530

Upland  Restoration $14,700.00 Acres 1.5 1.00 $22,050 30% $6,620 $29,000 $20,000 $44,000 20 $2,130 4% $90 $2,220

Tree Box Filters $6,978.00 EA 1.5 13.00 $136,071 30% $40,820 $177,000 $124,000 $266,000 20 $13,020 4% $520 $13,540

Regenerative Stormwater Conveyance $41,545.00
Impervious Acres 

Treated
2.0 1.75 $145,408 30% $43,620 $190,000 $133,000 $285,000 20 $13,980 4% $560 $14,540

Floodplain Restoration $12,915.18 Acres 1.5 23.00 $445,574 30% $133,670 $580,000 $406,000 $870,000 20 $42,680 4% $1,710 $44,390

Riparian Buffer Enhancement/Expansion 
(7 acres)

$12,915.18 Acres 1.5 7.00 $135,609 30% $40,680 $177,000 $124,000 $266,000 20 $13,020 4% $520 $13,540

Wetland Enhancement $11,025.00 Acres 1.5 3.00 $49,613 30% $14,880 $65,000 $46,000 $98,000 20 $4,780 4% $190 $4,970

Bank Restoration $15,107.93 Acres 1.5 3.50 $79,317 30% $23,790 $104,000 $73,000 $156,000 20 $7,650 4% $310 $7,960

Floodplain Restoration $12,915.18 Acres 1.5 1.00 $19,373 30% $5,810 $26,000 $18,000 $39,000 20 $1,910 4% $80 $1,990

Floodplain Creation $20,000.00 Acres 1.5 0.50 $15,000 30% $4,500 $20,000 $14,000 $30,000 20 $1,470 4% $60 $1,530

Wetland Enhancement $11,025.00 Acres 1.5 2.50 $41,344 30% $12,400 $54,000 $38,000 $81,000 20 $3,970 4% $160 $4,130

Riparian Buffer Enhancement/Expansion $12,915.18 Acres 1.5 0.50 $9,686 30% $2,910 $13,000 $9,000 $20,000 20 $960 4% $40 $1,000

Bank Restoration $15,107.93 Acres 1.5 0.20 $4,532 30% $1,360 $6,000 $4,000 $9,000 20 $440 4% $20 $460

Upland Restoration $14,700.00 Acres 1.5 0.90 $19,845 30% $5,950 $26,000 $18,000 $39,000 20 $1,910 4% $80 $1,990

Wetland Enhancement $11,025.00 Acres 1.5 0.70 $11,576 30% $3,470 $16,000 $11,000 $24,000 20 $1,180 4% $50 $1,230

Wetland Creation  $      3,842.50 
Impervious Acres 

Treated
1.5 4.70 $27,090 30% $8,130 $36,000 $25,000 $54,000 20 $2,650 4% $110 $2,760

Riparian Buffer Enhancement/Expansion $12,915.18 Acres 1.5 0.50 $9,686 30% $2,910 $13,000 $9,000 $20,000 20 $960 4% $40 $1,000

Bioretention Basin 1 $12.75
CF design storage 

volume
1.5 609.00 $11,643 30% $3,490 $16,000 $11,000 $24,000 20 $1,180 4% $50 $1,230

Bioretention Basin 2 $12.75
CF design storage 

volume
1.5 609.00 $11,643 30% $3,490 $16,000 $11,000 $24,000 20 $1,180 4% $50 $1,230

Bioretention Basin 3 $12.75
CF design storage 

volume
1.5 295.80 $5,655 30% $1,700 $8,000 $6,000 $12,000 20 $590 4% $20 $610

Regenerative Stormwater Conveyance $41,545.00
Impervious Acres 

Treated
2.0 9.50 $789,355 30% $236,810 $1,027,000 $719,000 $1,541,000 20 $75,570 4% $3,020 $78,590

Riparian Buffer Enhancement/Expansion $12,915.18 Acres 1.5 0.25 $4,843 30% $1,450 $7,000 $5,000 $11,000 20 $520 4% $20 $540

Wetland Enhancement $11,025.00 Acres 1.5 2.80 $46,305 30% $13,890 $61,000 $43,000 $92,000 20 $4,490 4% $180 $4,670

Stormwater Wetland $7.30 sf 1.5 2985.00 $32,687 30% $9,810 $43,000 $30,000 $65,000 20 $3,160 4% $130 $3,290

Regenerative Stormwater Conveyance 
(West)

$41,545.00
Impervious Acres 

Treated
2.0 1.90 $157,871 30% $47,360 $206,000 $144,000 $309,000 20 $15,160 4% $610 $15,770

Regenerative Stormwater Conveyance 
(East)

$41,545.00
Impervious Acres 

Treated
2.0 8.00 $664,720 30% $199,420 $865,000 $606,000 $1,298,000 20 $63,650 4% $2,550 $66,200

Total $4,414,000 $3,093,000 $6,635,000

Notes:
Rate of Inflation used = 2%
Interest (discount) rate used = 6%
Costs are based on screening-level evaluations of site characteristics and should be used for planning purposes only. Construction costs could vary significantly. Planning level opinion of costs include estimated costs for engineering design, permitting, and construction. Excludes operation and maintenance costs. 
Quantities were determined through sizing calculations according to recommended formulas.  BMP size may vary slightly on the concept sheets provided, as these images are provided for illustrative purposes only.

N.B. Intermediate School & High 
School

Pages Millpond and Surrounding 
Area

North  High Street

Enhanced Wetland in Burrs Brook 
Subwatershed

Forest/Agricultural Corridor along 
the Farm River

Burrs Brook South of Foxon Road



Unit Costs 

Element
2021 Adjusted 

Cost
Unit Cost $YEAR Source

New Haven Curbside Bioswale

*project-specific cost*
 $        15,675.00 ea  $ 15,000.00 2019 Recent bids for West River Bioswales were approximately $15,000 per bioswale for 70 bioswales.  

New Bioretention or Ideal Bioretention Retrofit (e.g. abundant treatment area located in a 

depression; use of simple curb cuts to direct runoff; sandy soils; simple planting plan; etc.)
 $                  9.28 

cf runoff 

treated
 $          7.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4 and Page E-8)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Large Bioretention Retrofit  $                13.91 
cf runoff 

treated
 $        10.50 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4 and Page E-8)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Small Bioretention Retrofit (<0.5 acre)  $                43.06 
cf runoff 

treated
 $        32.50 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4 and Page E-7).  Based on only 1-2 systems in 2006?  Possibly an 

overestimate.

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Rain Garden (Installation in unpaved setting)  $                  8.47 sf  $          7.28 2012

Woodard & Curran - Route 1 Falmouth Commercial District Stormwater Management, 2012. Appendix 

D.

https://www.falmouthme.org/sites/falmouthme/files/file/file/january2013report.pdf

Rain Garden (assumes volunteer labor)  $                  5.30 
cf runoff 

treated
 $          4.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4 and Page E-11 to E-12)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Bioretention  $        73,501.60 

acre 

impervious 

cover treated

 $ 63,200.00 2012

Houle, J.J., Roseen, R.M., Ballestero, T.P., Puls, T.A., Sherrard Jr., J. (2013).  Comparison of 

Maintenance Cost, Labor Demands, and Syhstem Performance for LID and Conventional Stormwater 

Management.  Journal of Environmental Engineering . pp.932-938.  

The focus of this article is on maintenance costs but the average(?) capital cost from three bioretention 

basins is listed.

Bioretention (Includes Rain Garden)  $                12.75 
cf storage 

volume
 $        11.45 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Enhanced Bioretention (aka Bio-filtration Practice)  $                12.87 
cf storage 

volume
 $        11.56 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Water Quality Swale (grass swale with check dams for storwmater retention)  $        24,048.75 

acre 

impervious 

cover treated

 $ 18,150.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-2, noted as derived from a square foot cost). 

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Water Quality Swale (grass swale with check dams for storwmater retention)  $                16.56 
cf runoff 

treated
 $        12.50 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4 and Page E-9). 

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Tree Box

*project-specific cost*
 $           6,978.00 ea  $   6,000.00 2012

UNH Stormwater Center 2012 Biennial Report, adjusted based on professional judgement, inflation, 

and materials cost.  (also reported as $30,000/acre treated)

https://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/docs/UNHSC.2012Report.10.10.12.pdf 

Tree Filter

*project -specific cost*
 $           8,676.02 ea  $   8,407.00 2020

Correspondence regarding a "tree filter" design by the municipal engineering department in East Lyme, 

CT.  The tree filter is installed upgradient of an existing catch basin, has the traditional engineered soil 

filter media, and has an overflow/underdrain that ties back into the existing catch basin.  The most 

recent cost for a tree filter installation was $12,334 per unit ($8,407 for the unit, tree, soil media, milch, 

crushed stone and pipes, and $3,927 per unit for installation).  Schematics were included with the email.

Tree Well

*project-specific cost*
 $           2,988.67 ea  $   2,896.00 2020

Correspondence regarding a "tree filter" design by the municipal engineering department in East Lyme, 

CT.    Similar to the Tree Filter design but relies solely on infiltration into the existing soils (no engineered 

soil media) and does not have an underdrain or overflow. It's only appropriate in areas with deep, well-

drained soils. Excess water simply backs up into the road through the curb opening and bypasses the 

tree well. The tree wells were $2,488 per unit. The materials were $388/unit (granite to form the frame, 

the plant and patch paving). Installation was $2,100/unit; that included soil media, crushed stone and 

river stone top dressing. The town purchased mulch so I don't have a price for that, but figure about two 

bags per unit. I don't have a break-out for the material vs labor.  A schematic was included with the 

email.

Stormwater Tree Pit (Tree Box)  $                92.75 
cf runoff 

treated
 $        70.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Porous Asphalt

*project-specific*
 $                  3.47 sf  $          2.80 2008

UNH Stormwater Center 2012 Biennial Report. Page 12.  

https://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/docs/UNHSC.2012Report.10.10.12.pdf 

Porous Asphalt  $                  4.39 
cf storage 

volume
 $          3.94 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Permeable Pavers (mechanically installed)

*project-specific cost*
 $                  4.65 sf  $          4.00 2012

UNH Stormwater Center 2012 Biennial Report. Page 16.  

https://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/docs/UNHSC.2012Report.10.10.12.pdf 

Pervious Pavers  $                  6.63 sf  $          5.00 2006
City of Portland Environmental Services, 2006.  "Pervious Pavers"    

https://www.portlandoregon.gov/Bes/article/127477

Permeable Pavers  $                13.25 sf  $        10.00 2006

Hathaway, J. and W. Hunt. 2006. Stormwater BMP costs. North Carolina State University.

Department of Biological and Agricultural Engineering. Raleigh, NC. 

Cited in CWP Manual 3 (2007).  Not accessed or downloaded - need Center for Watershed Protection 

Account to login and download.  If needed, contact authors.

Permeable Pavers  $              159.00 
cf runoff 

treated
 $      120.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E.4 and Page E-11)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Porous Pavement - Pervious Concrete  $                14.90 
cf storage 

volume
 $        13.39 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Reinforced Gravel Parking  $                  6.69 sf  $          5.84 2020
http://www.boddingtonsonline.com/products/grass-ground-reinforcement/grass-reinforcement-

protection/bodpave-85-permeable-gravel-pavers.php; Added $2/sf for installation

Extensive Green Rooftop  $              298.13 
cf runoff 

treated
 $      225.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4 and Page E-11)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Extensive Green Rooftop  $                16.56 sf  $        12.50 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Page E-10)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Extensive Green Rooftop (New Construction  $                16.56 sf  $        12.50 2006
City of Portland Environmental Services.  (2006). "Ecoroofs (extensive roof or green roof)"

https://www.portlandoregon.gov/Bes/article/127469

Extensive Green Rooftop (Re-roofing)  $                26.50 sf  $        20.00 2006
City of Portland Environmental Services.  (2006). "Ecoroofs (extensive roof or green roof)"

https://www.portlandoregon.gov/Bes/article/127469

Intensive Green Rooftop  $              477.00 
cf runoff 

treated
 $      360.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4 and Page E-11)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Intensive Green Rooftop  $                42.40 sf  $        32.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Page E-10)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Subsurface Infiltration  $                21.28 
CF of runoff 

treated
 $        20.00 2018 Fuss & O'Neill, City of Pawtucket Grant Application, 2018. 

Subsurface Infiltration/Detention System (aka Infiltration Chamber)  $                55.94 
cf storage 

volume
 $        50.26 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1029&context=stormwater

French Drain/Dry Well  $                15.90 
cf runoff 

treated
 $        12.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4 and Page E-12)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Dry Well/Leaching Catch Basin (installed in exsiting parking lot)

*project-specific cost*
 $              24,387 ea  $ 22,920.50 2018

Engineer's estimate for the installation of 3 dry wells in East Lyme, CT.   Tasks included sawcutting (4"-

6" depth at $0.50/LF) and patching (4" depth at $4.25/SF) pavement, a catch basin ($3,500) and 

manhole frame and cover ($800) plus an 8' diameter 8" deep concrete drywell with base slap, icnlduing 

labor for stone in pits ($4000), and 1.5" crushed stone in drywells ($21/ton)

Infiltrating Catch Basin  $              16,335 ea  $ 15,000.00 2017
Wenck Associates--Middle Fork Crow River Watershed District, 2017. http://www.mfcrow.org/wp-

content/uploads/2017/07/Final-MFCRWD-Water-Quality-Subwatershed-Assessment.pdf

Dry Well  $              13,300 ea  $ 12,500.00 2018

Oregon State University, Dry Wells: Low-impact development fact sheet, May 2019.  

https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/em9200.pdf 

N.B. this is for a non-residential dry well

Dry Pond or Detention Basin  $                  5.61 
cf storage 

volume
 $          5.04 2016

Mataleska, Karen, "MS4 Resource: BMP Cost  Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1029&context=stormwater

Pond Retrofit  $                  3.98 
cf runoff 

treated
 $          3.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-4)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Unit Costs Table

Green Infrastructure Elements

http://www.boddingtonsonline.com/products/grass-ground-reinforcement/grass-reinforcement-protection/bodpave-85-permeable-gravel-pavers.php; Added $2/sf for installation
http://www.boddingtonsonline.com/products/grass-ground-reinforcement/grass-reinforcement-protection/bodpave-85-permeable-gravel-pavers.php; Added $2/sf for installation


Unit Costs 

Pond Retrofit  $        14,707.50 
impervious 

acre treated
 $ 11,100.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-2)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Wet Pond or Wet Detention Basin  $                  5.61 
cf storage 

volume
 $          5.04 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Constructed Wetland  $           3,842.50 
impervious 

acre treated
 $   2,900.00 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3 v.1.01 (2007), cost adjusted, 

Appendix E (Table E-2 and Page E-6)

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Stormwater Wetland  $                  7.30 sf  $          5.51 2008

Charles River Watershed Association, 2008. Low Impact Best Management Practices Information 

Sheet: Contructed Stormwater Wetlands. 

https://www.crwa.org/uploads/1/2/6/7/126781580/crwa_stormwater_wetlands.pdf

Gravel Wetland System (aka Subsurface Gravel Wetland)  $                  7.24 
cf storage 

volume
 $          6.50 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Subsurface Gravel Wetland  $                25.39 
cf runoff 

treated
 $        21.83 2013

Woodard & Curran - Route 1 Falmouth Commercial District Stormwater Management, 2012.  Appendix 

D  

https://www.falmouthme.org/sites/falmouthme/files/file/file/january2013report.pdf

Rain Barrel  $                15.24 
cf of runoff 

treated
 $        11.50 2006

Center for Watershed Protection Urban Subwatershed Retrofit Manual 3  v.1.01 (2007)  Appendix E 

(Table E-4 and Page E-11)  

https://owl.cwp.org/mdocs-posts/schueler-et-al-2007-usrm-manual-3-appendix-e/ 

Rain Barrel  $              154.80 ea  $      150.00 2020

City of Portland Environmental Services, 2006.  "Rain Barrels"    

https://www.portlandoregon.gov/bes/article/127467.

N.B.  Google search conducted May 2020 used to confirm current rain barrel prices.

Sand Filter  $                14.79 
cf storage 

volume
 $        13.29 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Infiltration Basin (or other Surface Infiltration Practice)  $                  5.14 
cf storage 

volume
 $          4.62 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Infiltration Trench  $                10.30 
cf storage 

volume
 $          9.25 2016

Mataleska, Karen, "MS4 Resource: BMP Cost Estimates" (2016). UNH Stormwater Center. 32.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1031&context=stormwater

Pavement Removal  $                30.96 SY  $        30.00 2020
MassHighway Weighted Bid Prices (All Districts) 5/2019-5/2020 "Old Pavement Excavation"

https://hwy.massdot.state.ma.us/CPE/WeightedAverageBook.aspx

Bituminous Pavement Mill and Overlay

*project-specific cost*
 $                25.80 SY  $        25.00 2020

Cost to mill and repave a public school parking lot approximately 1 acre in area in Belchertown, MA 

(2020 MVP Action Grant)

Regenerative Stormwater Conveyance  $        41,545.00 
impervious 

acre treated
$35,000 2011

Cameron et al. 2011, Green Stormwater Retrofits: Objectives and Costing. 

https://www.researchgate.net/publication/302936330_Green_Stormwater_Retrofits_Objectives_and_C
Vegetated Swale  $                20.64 Linear Feet  $        20.00 2013

Riparian Buffer Restoration  $        12,915.18 ac  $      10,543 2010
Oregon Department of Environmental Quality, 2010, Cost Estimate to Restore Riparian Forest Buffers 

and Improve Stream Habitat in the Willamette Basin, Oregon. Page 20

Stream Channel Restoration  $        15,107.93 ac  $      12,333 2010
Oregon Department of Environmental Quality, 2010, Cost Estimate to Restore Riparian Forest Buffers 

and Improve Stream Habitat in the Willamette Basin, Oregon. Page 20

Wetland Restoration  $        11,025.00 ac  $        9,000 2019 Professional Engineering Experience

Upland  Restoration  $        14,700.00 ac  $      12,000 2019 Professional Engineering Experience

Floodplain Restoraion  $        14,700.00 ac  $      12,000 2019 Professional Engineering Experience

Floodplain Creation  $        24,500.00 ac  $      20,000 2019 Professional Engineering Experience

Remove Invasive Species  $           3,920.00 ac  $        3,200 2010 Professional Engineering Experience

Tree Planting  $              500.00 ea Street tree cost

Landscape Shrub Plantings  $                40.00 ea

6" to 12" Rip Rap  $                52.34 CY  $        45.00 2012 Professional Engineering Experience

Outlet Structure  $                4,500 ea  $        4,500 2013 Professional Engineering Experience

Manhole  $                2,500 ea  $        2,500 2013 Professional Engineering Experience

Dam Removal  $        21,070.00 ea  $      17,200 2010 Selle, Andy (2010). Dam Removal – A Primer, Presentation; $17,200 is median for dams 1-3 feet high.

Educational Signage  $                1,200 ea  $        1,200 2013 Professional Engineering Experience

Inflation from Inflation to Percent

2006 2021 32.5%

2008 2021 24.0%

2010 2021 22.5%

2011 2021 18.70%

Restoration Elements

Construction Elements

Inflation Rates Table



Farm River Watershed Management Plan

Appendix C

Pollutant Load Modeling Documentation



Farm River Watershed Management Plan 
 

Pollutant Load Modeling Documentation 
 
 
 
 

Table 1 – Land Use and Impervious Cover 

WTM Land Use Category Land Use Classification 
Percent 

Impervious 
URBAN 

Low Density Residential ( <1 du/acre) Low Density Residential 12% 

Medium Density Residential (1-4 du/acre) Medium Density Residential 21% 

High Density Residential (>4 du/acre) High Density Residential 33% 

Multifamily Residential Multifamily Residential 44% 

Commercial Commercial 72% 

Roadways Transportation 80% 

Industrial Industrial 53% 

RURAL 

Forest 
Coniferous Forest 

0% 
Deciduous Forest 

Wetland 
Forested Wetland 

0% Non-Forested Wetland 
Tidal Watland 

Rural 
Barren 

0% Turf and Grass 
Other Grass 

Agriculture/Cropland Cropland 1% 

Pasture Pasture/Hay 1% 

Open Water Water 0% 
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Table 2 – Existing Modeled Land Use  
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FRW5112-00 7,745 
1,93

0 43 69 198 195 21 2,880 1,539 325 487 58

FRW5112-01 396 59 0 0 0 19 0 259 59 0 0 0 

FRW5112-02 860 104 0 0 1 19 2 236 227 42 81 147 

FRW5112-03 619 55 0 0 0 6 0 267 118 72 99 1 

FRW5112-06 241 56 0 0 0 19 0 99 52 7 8 0

FRW5112-07 475 8 0 0 0 4 0 305 109 34 14 1 

FRW5112-08 318 57 0 0 0 3 0 58 76 68 55 1 

FRW5112-09 340 78 1 0 0 4 1 172 57 7 20 1 

FRW5112-10 1,053 225 0 0 22 55 11 342 312 24 7 54 

FRW5112-11 655 341 5 23 42 0 9 117 115 2 0 1 

FRW5112-12 350 77 0 0 0 0 0 154 114 4 0 1 

FRW5112-13 319 92        0         8 2 0 0 151 65 0 1 0 

FRW5112-14 601 127 8 0 58 0 27 282 98 0 0 0 

FRW5112-15 1,269 66 2 0 32 0 5 667 51 0 0 446

 
  



Pollutant Load Modeling Documentation 
 

Farm River Watershed Management Plan  

Table 3 – Developed Land Uses  
Event Mean Concentrations (TN, TP, TSS in mg/L and Fecal Coliform in MPN/100ml) 

 
 

 
 
 
 
 
 

 
TN = Total Nitrogen    TP = Total Phosphorus    TSS = Total Suspended Solids    FC = Fecal Coliform 

 
Table 4 – Rural Land Uses 

Annual Loads (TN, TP, and TSS in lb/ac/yr and Fecal Coliform in billion/ac/yr) 

 Selected Value Comments 

Source TN TP TSS FC  

Forest 2.2 0.25 134 12 Selected WTM Default values 

Wetland 2.2 0.25 134 12 Selected WTM Default values 

Rural 4.6 0.7 100 39 Selected WTM Default values 

Power Lines 4.6 0.7 100 39 Selected WTM Default value 

Agriculture/Cropland 10 0.8 300 39 
Selected TN as average of 2 regional sources; Chose 
lower TP value since assumed less fertilization than 
typical agricultural crops 

Pasture 5.1 0.63 319 7 Selected the average of regional values 

Open Water 2.5 0.02 10 1 
Open water atmospheric deposition rate for TN 
from SPARROW New England model estimate (276 
kg/km2/yr). 

 
Notes: 
Conversion equation used for Pasture/Orchard 
NSQD (2005) does not provide rural land use data. 
MA DEP QAPP does not provide rural land use data 
Sources: 
Maestre & Pitt and Center for Watershed Protection (2005). The National Stormwater Quality Database, Version 1.1.  
Caraco, D. and Center for Watershed Protection, Inc. (2013). Watershed Treatment Model (WTM) 2013 

Documentation.  
 
Regional EMC or Other Sources identified by number: 
1.  CDM (2004). Merrimack River Watershed Assessment Study - Screening Level Model.  
2.  BETA Group, Inc. (2006). Quality Assurance Project Plan. Development of a Watershed Based Plan for 

Massachusetts. Converted values presented in mg/L into lb/ac/yr assuming 0% impervious area for Forest 
and 2% impervious area, 46 inches of rain per year, for agricultural land uses.  

 WTM Values 

Pollutant TN TP TSS FC 
Low Density Residential 2.1 0.27 49 2,950 
Medium Density Residential 2.2 0.31 49 12,360 
High Density Residential 2.3 0.41 49 16,901 
Multifamily Residential 2.3 0.41 49 16,901 
Commercial 2.1 0.22 43 9,306 
Industrial 2.2 0.25 81 2,000 
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3.  Reckhow et al. (1980): “Modeling Phosphorus Loading and Lake Response under Uncertainty: A Manual and 
Compilation of Export Coefficients.” From Lin, J. (2005) Review of Published Export Coefficient and Event 
Mean Concentration (EMC) Data. Converted values from kg/ha/yr to lb/ac/yr. 

4.  CH2M HILL (2001). PLOAD version 3.0, An ArcView GIS Tool to Calculate Nonpoint Sources of Pollution in 
Watershed and Stormwater Projects: User’s Manual. 

 
Table 5 - Pollutant Removal Efficiencies – Agricultural BMPs/Conservation Practices 

      Pollutant Removal Efficiency  

Land Use Practice Type 
Percentage 
of Area 
Applied 

Nitrogen Phosphorus Sediment Bacteria 
 

Cropland Nutrient Management 50% 20% 50% 0% 0%  

Cropland 
Conservation Tillage (>60% 
Residue) 

50% 25% 68% 77% 0% 
 

Cropland Cover Crop 50% 20% 10% 15% 0%  
Pasture Livestock Exclusion Fencing 25% 20% 30% 60% 50%  
Pasture Rotational/Prescribed Grazing 50% 40% 25% 30% 85%  

        
Pollutant Removal Efficiency Data Sources:       
US EPA, Spreadsheet Tool for Estimating Pollutant Loads (STEPL) (last 
updated 10/27/20)     
Richkus, Jennifer et al. “Pathogen reduction co-benefits of nutrient best management practices.” PeerJ vol. 4 e2713. 22 
Nov. 2016, doi:10.7717/peerj.2713  
Pollutant Removal Efficiency of 0% indicates insufficient data for the practice type and/or 
pollutant.            
Notes:        
Vegetated buffers for agricultural and non-agricultural developed land uses modeled separately in the Watershed 
Treatment Model.  
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Table 6 - Sources and Model Assumptions 

Parameter Sources Model Assumptions & Notes 

Primary Sources 

Watershed 
Boundary 

CT DEEP The watershed boundary for the Connecticut local basins was used.  

Land Cover and 
Land Use 
  

USGS National Land Cover 
Database and SRCOG Land Use 
Parcels 

The USGS National Land Cover Database land cover classifications 
were simplified for input into the WTM. Acreage for various 
classifications was determined in ArcGIS by intersecting the land use 
parcels from SRCOG with the land cover parcels and determining 
the acreage for each local basin.  

Impervious 
Cover Data 

UCONN CLEAR  The impervious surface data was derived from 2012 orthoimagery.  

Annual Rainfall 
Regional Climate Center at 
Cornell 

Annual rainfall was assumed to be consistent across local basins.  

Stream Length CT ECO Riparian Buffer 
Stream lengths in each local basin were calculated based on 
intersecting the centerline of the riparian buffer layer with the local 
basin boundaries. 

Soils 
Information 

USDA Web Soil Survey 

Hydrologic Soils Group data were available in the soils data set:A, 
AD, B, BD, C, CD, and D. Variable soils were classified into 
manageable classes (variable soils, such as AD, BD, and CD, were 
classified as group D).  

 
Parameter Sources Model Assumptions & Notes 

Secondary Sources  

General Sewage 
Data 

SRCOG (Land Use Data and 
Sewershed Data) and WTM 
defaults 

The number of dwelling units per model area was determined by 
intersecting the sewershed data with parcel data for each local 
basin. Parcels identified as “Residential” within the sewershed were 
assumed to be sewered. Wastewater Use and Concentration 
information can be found in Table 4.2 pg. 4-3 in the WTM 2013 
Documentation. 

Nutrient 
Concentration in 
Stream 
Channels 

Haith et al. 1992 

A mid- range value of 0.15 was used for Soil P (%) and Soil TN (%). 
See figures 4.1 and 4.2 in the WTM 2013 Documentation. From 
figures it is seen that values for both TP and TN can range from 0.10 
to 0.19 percent in Connecticut. 

On-Site Sewage 
Disposal (Septic 
Systems) 

SRGOG (Land Use Data and 
Sewershed Data)  and WTM 
defaults 

It was assumed that all “Residential” parcels are served by septic 
systems unless the parcel was within the SRCOG’s sewershed. Un-
sewered areas were set to Clay/Mixed Soils. The default failure rate 
of 10% was assumed system type was set to 100% conventional, 
with medium maintenance. Typical separation from groundwater 
was assumed to be 3-5 ft. The septic system density was set at 1-2 
per acre. 

SSOs, CSOs,  WTM defaults It was assumed that neither CSOs nor SSOs exist in the study area. 

Illicit 
Connections 

WTM defaults 

For the areas where sewer was determined to be available 1/1000 
residential connections would be illicit and 9% of businesses would 
also be illicit. Default pollutant concentrations and percent wash 
water. 
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Parameter Sources Model Assumptions & Notes 
Secondary Sources  

Stream Channel 
Erosion 

WTM 2013 Documentation, 
section 4.5 Channel Erosion 

Method 1 was selected as the method to estimate channel erosion 
which is assumed that some fraction of the total watershed load 
comes from stream channel erosion.  

Livestock 
CT Statewide Bacteria TMDL and 
WTM defaults 

Major livestock populations were defined based on the CT 
Statewide Bacteria TMDL for the Farm River watershed. The 
location and approximate number of cattle were allocated, if 
applicable, to the local basins.   

Road sanding 
CT DOT, Town MS4 Annual 
Reports 

The only municipality comprising a major area in the watershed that 
uses sand is Branford. For Town-owned roads in local basins in 
Branford, the sanding rate was based on a 31-participant survey of 
CT municipalities from the 2009/10 to 2013/14 winter seasons 
which returned an average of 6.134 tons of sand applied per lane 
mile. An estimated 10% of roads were classified as open. CT DOT 
has not used sand for winter road maintenance since 2011. East 
Haven and East Branford (based on each Town’s MS4 Annual 
Report) do not use sand. 

Non-
Stormwater 
Point Sources 

EPA ECHO web data service 
Information on active NPDES permits was obtained from the EPA 
ECHO website. Pollutant Loading Reports (DMR) were examined to 
obtain “Average Facility Flow (MGD)” for 2020 or 2021.   
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Table 7 – Additional Model Inputs 
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Total length of streams 
(miles) 31.3 1.9 4.0 1.5 1.3 4.4 0.8 2.0 1.2 1.8 1.9 1.7 1.6 1.1 

Impervious Cover % of 
Watershed Area 

13% 9% 6% 5% 12% 3% 4% 9% 13% 27% 9% 17% 16% 4% 

Dwelling units 5,998 159 247 116 170 48 87 191 465 1,436 180 696 222 101 
Residential % 
Unsewered units 

22% 35% 99% 99% 100% 100% 64% 2% 23% 0% 23% 0% 7% 17% 

Hydrologic Soil Group 
(Percent)1 

              

A 11% 0% 99% 1% 18% 0% 8% 1% 100% 2% 0% 0% 1% 100% 

B 40% 5% 100% 34% 60% 15% 42% 39% 0% 49% 6% 13% 9% 0% 

C 17% 52% 0% 35% 7% 19% 13% 20% 0% 16% 67% 43% 32% 0% 

D 32% 43% 0% 31% 15% 66% 37% 40% 0% 33% 27% 44% 58% 0% 
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Table 8.1– Modeled Pollutant Loads 
FRWS 5112-00 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 18,098 2,222 396,271 171,204 3,111 38% 33% 27% 27% 76% 

Channel Erosion 1,022 1,022 340,706 0 0 2% 15% 23% 0% 0% 
Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 
Forest/Wetlands 7,198 576 287,919 34,550 376 15% 9% 20% 6% 9% 
Rural Land 7,079 1,077 153,888 60,016 201 15% 16% 11% 10% 5% 
Livestock 5,495 636 0 26,414 0 11% 10% 0% 4% 0% 
Illicit Connections 311 71 2,171 205,918 0 1% 1% 0% 34% 0% 
Septic Systems 2,752 459 18,348 96,677 0 6% 7% 1% 16% 0% 
Open Water 146 1 583 0 0 0% 0% 0% 0% 0% 
Agriculture 3,248 260 97,438 12,667 316 7% 4% 7% 2% 8% 
Pasture 2,486 307 155,494 3,412 64 5% 5% 11% 1% 2% 
Existing Practices -30 1,739 -47,022 -23,220 -106  --  --  --  --  -- 

Total Storm Load 34,737 7,175 1,315,804 285,044 3,962 73% 86% 94% 49% 100% 

Total Non-Storm Load 13,068 1,195 89,992 302,594 0 27% 14% 6% 51% 0% 
Total Load 47,805 8,370 1,405,796 587,638 3,962 100% 100% 100% 100% 100% 
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Table 8.2 – Modeled Pollutant Loads 
FRWS 5112-01 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 673 80 17,286 3,493 113 38% 25% 18% 20% 70% 

Channel Erosion 137 137 45,639 0 0 7% 41% 48% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 639 51 25,563 3,068 40 34% 15% 27% 18% 24% 

Rural Land 272 41 5,905 2,303 9 15% 13% 6% 13% 6% 

Livestock 0 0 0  0 0 0% 0% 0% 0% 0% 

Illicit Connections 5 1 37 4,146 0 0% 0% 0% 24% 0% 

Septic Systems 118 20 787 4,452 0 6% 6% 1% 25% 0% 

Open Water 8 0 33 0 0 0% 0% 0% 0% 0% 

Agriculture 0 0 0 0 0 0% 0% 0% 0% 0% 
Pasture 0 0 0 0 0 0% 0% 0% 0% 0% 
Existing Practices -133 28 -4,506 -973 -23  --  --  --  --  -- 

Total Storm Load 1,140 309 86,774 7,891 139 66% 86% 96% 48% 100% 

Total Non-Storm Load 579 48 3,970 8,598 0 34% 14% 4% 52% 0% 

Total Load 1,719 358 90,744 16,489 139 100% 100% 100% 100% 100% 
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Table 8.3 – Modeled Pollutant Loads 
FRWS 5112-02 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 831 100 20,255 4,672 141 18% 17% 14% 10% 70% 

Channel Erosion 98 98 32,734 0 0 2% 17% 23% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 591 47 23,623 2,835 17 14% 8% 17% 7% 8% 

Rural Land 1,046 159 22,746 8,871 16 24% 27% 16% 21% 8% 

Livestock 23 3  0 6 0 1% 0% 0% 0% 0% 

Illicit Connections 10 2 70 7,270 0 0% 0% 0% 17% 0% 

Septic Systems 506 84 3,372 17,093 0 12% 15% 2% 40% 0% 

Open Water 368 3 1,473 0 0 9% 1% 1% 0% 0% 

Agriculture 422 34 12,659 1,646 22 10% 6% 9% 4% 11% 
Pasture 415 51 25,945 569 6 10% 9% 18% 1% 3% 
Existing Practices -485 -24 -13,672 -3,052 -93  --  --  --  --  -- 

Total Storm Load 2,072 383 117,265 15,547 109 66% 86% 96% 48% 100% 

Total Non-Storm Load 1,753 174 11,939 24,362 0 34% 14% 4% 52% 0% 

Total Load 3,825 557 129,205 39,910 109 100% 100% 100% 100% 100% 
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Table 8.4 – Modeled Pollutant Loads 
FRWS 5112-03 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 416 52 8,695 2,416 72 13% 13% 7% 12% 34% 

Channel Erosion 91 91 30,437 0 0 3% 21% 23% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 667 53 26,688 3,203 37 21% 12% 20% 15% 17% 

Rural Land 544 83 11,828 4,613 17 17% 19% 9% 22% 8% 

Livestock 0 0  0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 4 1 30 3,232 0 0% 0% 0% 16% 0% 

Septic Systems 216 36 1,438 3,777 0 7% 8% 1% 18% 0% 

Open Water 2 0 9 0 0 0% 0% 0% 0% 0% 

Agriculture 719 57 21,560 2,803 75 23% 13% 16% 14% 35% 
Pasture 507 63 31,710 696 14 16% 14% 24% 3% 6% 
Existing Practices -1,530 -147 -83,390 -1,387 -79  --  --  --  --  -- 

Total Storm Load 993 211 44,742 6,469 136 61% 73% 91% 33% 100% 

Total Non-Storm Load 642 77 4,263 12,884 0 39% 27% 9% 67% 0% 

Total Load 1,636 289 49,005 19,353 136 100% 100% 100% 100% 100% 
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Table 8.5 – Modeled Pollutant Loads 
FRWS 5112-06 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 618 73 16,298 3,147 103 40% 32% 33% 16% 81% 

Channel Erosion 34 34 11,424 0 0 2% 15% 23% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 247 20 9,866 1,184 11 15% 9% 20% 6% 9% 

Rural Land 245 37 5,328 2,078 6 15% 16% 11% 11% 5% 

Livestock 0 0  0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 6 1 39 4,433 0 0% 0% 0% 23% 0% 

Septic Systems 334 56 2,227 8,451 0 21% 24% 4% 43% 0% 

Open Water 0 0 0 0 0 0% 0% 0% 0% 0% 

Agriculture 71 6 2,120 276 6 4% 2% 4% 1% 4% 
Pasture 43 5 2,659 58 1 3% 2% 5% 0% 1% 
Existing Practices 317 27 26,289 -1,072 -5  --  --  --  --  -- 

Total Storm Load 956 187 69,845 9,658 122 50% 72% 92% 52% 100% 

Total Non-Storm Load 958 72 6,405 8,897 0 50% 28% 8% 48% 0% 

Total Load 1,915 259 76,250 18,555 122 100% 100% 100% 100% 100% 
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Table 8.6 – Modeled Pollutant Loads 
FRWS 5112-07 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 118 14 3,201 641 20 6% 5% 4% 3% 15% 

Channel Erosion 54 54 17,848 0 0 3% 21% 23% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 763 61 30,509 3,661 49 39% 23% 39% 19% 37% 

Rural Land 503 76 10,929 4,262 17 26% 29% 14% 23% 13% 

Livestock 0 0   0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 3 1 18 1,666 0 0% 0% 0% 9% 0% 

Septic Systems 119 20 794 7,231 0 6% 8% 1% 38% 0% 

Open Water 2 0 8 0 0 0% 0% 0% 0% 0% 

Agriculture 339 27 10,172 1,322 42 17% 10% 13% 7% 32% 
Pasture 69 9 4,319 95 2 4% 3% 6% 1% 2% 
Existing Practices -55 -3 -1,548 -323  -8  --  --  --  --  -- 

Total Storm Load 956 187 69,845 9,658 122 50% 72% 92% 52% 100% 

Total Non-Storm Load 958 72 6,405 8,897 0 50% 28% 8% 48% 0% 

Total Load 1,915 259 76,250 18,555 122 100% 100% 100% 100% 100% 
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Table 8.7 – Modeled Pollutant Loads 
FRWS 5112-08 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 375 47 7,053 2,332 65 12% 11% 9% 12% 41% 

Channel Erosion 53 53 17,725 0 0 2% 13% 23% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 146 12 5,837 700 8 4% 3% 8% 4% 5% 

Rural Land 345 53 7,503 2,926 10 10% 12% 10% 15% 6% 

Livestock 1,313 150   0 5,000 0 40% 36% 0% 26% 0% 

Illicit Connections 3 1 23 2,476 0 0% 0% 0% 13% 0% 

Septic Systems 108 18 723 2,581 0 3% 4% 1% 14% 0% 

Open Water 1 0 2 0 0 0% 0% 0% 0% 0% 

Agriculture 676 54 20,274 2,636 68 20% 13% 26% 14% 43% 
Pasture 282 35 17,630 387 7 9% 8% 23% 2% 5% 
Existing Practices 64 61 -182 -107 2  --  --  --  --  -- 

Total Storm Load 2,529 419 70,718 13,874 160 75% 87% 92% 73% 100% 

Total Non-Storm Load 836 65 5,871 5,056 0 25% 13% 8% 27% 0% 

Total Load 3,366 484 76,588 18,931 160 100% 100% 100% 100% 100% 
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Table 8.8– Modeled Pollutant Loads 
FRWS 5112-09 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 519 65 9,903 3,281 90 21% 20% 18% 17% 68% 

Channel Erosion 38 38 12,727 0 0 2% 12% 24% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 430 34 17,205 2,065 24 17% 11% 32% 12% 18% 

Rural Land 261 40 5,683 2,216 8 10% 12% 10% 13% 6% 

Livestock 1,103 126   0 4,200 0 43% 39% 0% 24% 0% 

Illicit Connections 7 1 47 5,188 0 0% 0% 0% 29% 0% 

Septic Systems 8 1 55 331 0 0% 0% 0% 2% 0% 

Open Water 1 0 5 0 0 0% 0% 0% 0% 0% 

Agriculture 69 6 2,085 271 7 3% 2% 4% 2% 6% 
Pasture 103 13 6,441 141 3 4% 4% 12% 1% 2% 
Existing Practices -32 57 -2,344 -714 -12  --  --  --  --  -- 

Total Storm Load 2,060 351 48,564 11,460 120 82% 92% 94% 67% 100% 

Total Non-Storm Load 447 30 3,243 5,519 0 18% 8% 6% 33% 0% 

Total Load 2,507 381 51,807 16,979 120 100% 100% 100% 100% 100% 
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Table 8.9 – Modeled Pollutant Loads 
FRWS 5112-10 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 2,706 319 66,665 19,226 459 45% 39% 36% 21% 79% 

Channel Erosion 135 135 44,924 0 0 2% 16% 24% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 855 68 34,209 4,105 49 15% 8% 18% 5% 8% 

Rural Land 1,436 218 31,208 12,171 45 25% 26% 16% 14% 8% 

Livestock 0 0   0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 92 29 687 48,379 0 2% 4% 0% 54% 0% 

Septic Systems 205 34 1,364 4,237 0 4% 4% 1% 5% 0% 

Open Water 134 1 538 0 0 2% 0% 0% 0% 0% 

Agriculture 244 19 7,309 950 27 4% 2% 4% 1% 5% 
Pasture 38 5 2,350 52 1 1% 1% 1% 0% 0% 
Existing Practices 101 236 -4,937 -1,197 25  --  --  --  --  -- 

Total Storm Load 4,363 908 174,758 35,307 606 73% 85% 95% 40% 100% 

Total Non-Storm Load 1,583 157 9,559 52,616 0 27% 15% 5% 60% 0% 

Total Load 5,946 1,064 184,317 87,923 606 100% 100% 100% 100% 100% 
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Table 8.10 – Modeled Pollutant Loads 
FRWS 5112-11 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 2,986 377 61,359 33,927 518 73% 51% 38% 36% 94% 

Channel Erosion 246 246 81,866 0 0 6% 33% 49% 0% 0% 

Road Sanding 0 0 0 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 292 23 11,695 1,403 16 7% 3% 7% 2% 3% 

Rural Land 481 73 10,466 4,082 14 12% 10% 6% 4% 3% 

Livestock 0 0   0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 84 20 592 53,811 0 2% 3% 0% 58% 0% 

Septic Systems 0 0 0 0 0 0% 0% 0% 0% 0% 

Open Water 2 0 9 0 0 0% 0% 0% 0% 0% 

Agriculture 20 2 614 80 2 0% 0% 0% 0% 0% 
Pasture 0 0 0 0 0 0% 0% 0% 0% 0% 
Existing Practices 319 392 -2,890 -1,239 46  --  --  --  --  -- 

Total Storm Load 3,949 1,084 160,841 38,253 596 89% 96% 98% 42% 100% 

Total Non-Storm Load 481 50 2,869 53,811 0 11% 4% 2% 58% 0% 

Total Load 4,430 1,133 163,711 92,064 596 100% 100% 100% 100% 100% 
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Table 8.11 – Modeled Pollutant Loads 
FRWS 5112-12 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 441 57 7,233 2,928 77 28% 20% 8% 17% 63% 

Channel Erosion 97 97 32,444 0 0 6% 34% 34% 0% 0% 

Road Sanding 0 0 27,184 0 0 0% 0% 28% 0% 0% 

Forest/Wetlands 385 31 15,384 1,846 23 24% 11% 16% 10% 19% 

Rural Land 523 80 11,375 4,436 17 33% 28% 12% 25% 14% 

Livestock 0 0   0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 8 2 58 5,730 0 1% 1% 0% 32% 0% 

Septic Systems 85 14 566 2,755 0 5% 5% 1% 15% 0% 

Open Water 2 0 9 0 0 0% 0% 0% 0% 0% 

Agriculture 41 3 1,243 162 5 3% 1% 1% 1% 4% 

Pasture 0 0 0 0 0 0% 0% 0% 0% 0% 
Existing Practices -170 16 -3,858 -1,411 -27  --  --  --  --  -- 

Total Storm Load 844 250 88,214 7,961 95 60% 83% 96% 48% 100% 

Total Non-Storm Load 568 50 3,424 8,484 0 40% 17% 4% 52% 0% 

Total Load 1,412 300 91,638 16,446 95 100% 100% 100% 100% 100% 
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Table 8.12 – Modeled Pollutant Loads 
FRWS 5112-13 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 633 84 12,450 6,473 110 44% 31% 11% 22% 77% 

Channel Erosion 96 96 32,144 0 0 7% 37% 30% 0% 0% 

Road Sanding 0 0 41,697 0 0 0% 0% 38% 0% 0% 

Forest/Wetlands 377 30 15,088 1,811 23 26% 12% 14% 6% 16% 

Rural Land 301 46 6,545 2,553 10 21% 18% 6% 9% 7% 

Livestock 0 0   0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 24 4 163 18,356 0 2% 2% 0% 63% 0% 

Septic Systems 0 0 0 0 0 0% 0% 0% 0% 0% 

Open Water 0 0 0 0 0 0% 0% 0% 0% 0% 

Agriculture 0 0 0 0 0 0% 0% 0% 0% 0% 
Pasture 4 0 248 5 0 0% 0% 0% 0% 0% 
Existing Practices -143 47 -4,264 -12,752 -26  --  --  --  --  -- 

Total Storm Load 927 280 101,720 7,961 117 72% 91% 98% 48% 100% 

Total Non-Storm Load 366 27 2,351 8,484 0 28% 9% 2% 52% 0% 

Total Load 1,292 307 104,071 16,446 117 100% 100% 100% 100% 100% 
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Table 8.13 – Modeled Pollutant Loads 
FRWS 5112-14 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 1,997 232 43,323 25,212 348 58% 39% 27% 52% 85% 

Channel Erosion 233 233 77,698 0 0 7% 39% 49% 0% 0% 

Road Sanding 0 0 330 0 0 0% 0% 0% 0% 0% 

Forest/Wetlands 705 56 28,207 3,385 45 20% 9% 18% 7% 11% 

Rural Land 453 69 9,846 3,840 16 13% 11% 6% 8% 4% 

Livestock 0 0   0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 26 8 194 14,697 0 1% 1% 0% 31% 0% 

Septic Systems 30 5 202 720 0 1% 1% 0% 2% 0% 

Open Water 0 0 0 0 0 0% 0% 0% 0% 0% 

Agriculture 0 0 0 0 0 0% 0% 0% 0% 0% 
Pasture 2 0 142 3 0 0% 0% 0% 0% 0% 
Existing Practices -72 134 -6,247 -20,769 -14  --  --  --  --  -- 

Total Storm Load 2,737 687 149,480 8,732 395 81% 93% 97% 32% 100% 

Total Non-Storm Load 637 51 4,215 18,356 0 19% 7% 3% 68% 0% 

Total Load 3,374 737 153,695 27,088 395 100% 100% 100% 100% 100% 
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Table 8.14 – Modeled Pollutant Loads 
FRWS 5112-15 

 
 

TN 
(lb/yr) 

TP 
(lb/yr) 

TSS 
(lb/yr) 

Fecal 
Coliform 

(billion/yr) 

Runoff 
Volume 
(acre-ft) 

Percent of Total Load 

TN 
( %) 

TP 
(%) 

TSS 
(%) 

FC 
(%) 

Runoff 
Depth 

(%) 
Urban Land- Land Use 844 97 17,134 11,979 147 20% 26% 13% 35% 74% 

Channel Erosion 86 86 28,710 0 0 2% 23% 22% 0% 0% 

Road Sanding 0 0 8,950 0 0 0% 0% 7% 0% 0% 

Forest/Wetlands 1,667 133 66,678 8,001 47 42% 36% 51% 23% 24% 

Rural Land 226 34 4,911 1,915 3 6% 9% 4% 6% 2% 

Livestock 0 0  0 0 0 0% 0% 0% 0% 0% 

Illicit Connections 21 7 156 10,920 0 1% 2% 0% 32% 0% 

Septic Systems 37 6 245 1,431 0 1% 2% 0% 4% 0% 

Open Water 1,114 9 4,458 0 0 28% 2% 3% 0% 0% 

Agriculture 0 0 0 0 0 0% 0% 0% 0% 0% 
Pasture 2 0 120 3 0 0% 0% 0% 0% 0% 
Existing Practices -528 -34 -12,436 11,051 -91  --  --  --  --  -- 

Total Storm Load 2,464 274 111,355 29,883 106 71% 81% 94% 66% 100% 

Total Non-Storm Load 1,005 63 7,571 15,417 0 29% 19% 6% 34% 0% 

Total Load 3,469 338 118,926 45,300 106 100% 100% 100% 100% 100% 
           

 



Farm River Watershed Management Plan

Appendix D

Potential Funding Sources, Technical Assistance, and Other Resources



 
 

Potential Funding Sources, Technical Assistance, and Other Resources 
 

Farm River Watershed Management Plan  

Funding Source Description Reference 

Federal Sources 

EPA and WEF 
National Municipal 
Stormwater and 
Green Infrastructure 
Awards Program 

The National Municipal Stormwater and Green Infrastructure Awards 
program, led by the Water Environment Federation (WEF) through a 
cooperative agreement with the U.S. Environmental Protection Agency 
(EPA), has been established to recognize high-performing regulated 
Municipal Separate Stormwater Sewer Programs (MS4s).  The objective 
of the program is to inspire MS4 program leaders to seek new and 
innovative ways to meet and exceed regulatory requirements in a 
manner that is both technically effective as well as financially efficient.  
Recognition of innovative approaches is also a highlight of this program. 

http://www.wef.org/ms4awards/ 
 

EPA Healthy 
Communities Grant 
Program 

EPA New England's main competitive grant program to work directly with 
communities to reduce environmental risks to protect and improve 
human health and the quality of life. 

http://www.epa.gov/region1/eco/uep/hcgp.html 
 

EPA Environmental 
Education Grants  

The Grants Program sponsored by EPA's Office of Environmental 
Education (OEE), Office of External Affairs and Environmental Education, 
supports environmental education projects that enhance the public's 
awareness, knowledge, and skills to help people make informed decisions 
that affect environmental quality.  

https://www.epa.gov/education/environmental-
education-ee-grants  
 

EPA Smart Growth EPA helps communities improve their development practices and get the 
type of development they want. EPA works with local, state, and national 
experts to discover and encourage development strategies that protect 
human health and the environment, create economic opportunities, and 
provide attractive and affordable neighborhoods for people of all income 
levels. 

https://www.epa.gov/smartgrowth/epa-smart-growth-
grants-and-other-funding 
 

http://www.wef.org/ms4awards/
http://www.epa.gov/region1/eco/uep/hcgp.html
https://www.epa.gov/education/environmental-education-ee-grants
https://www.epa.gov/education/environmental-education-ee-grants
https://www.epa.gov/smartgrowth/epa-smart-growth-grants-and-other-funding
https://www.epa.gov/smartgrowth/epa-smart-growth-grants-and-other-funding


 
 

Potential Funding Sources, Technical Assistance, and Other Resources 
 

Farm River Watershed Management Plan  

Funding Source Description Reference 

FEMA Hazard 
Mitigation Assistance 
 

FEMA’s Hazard Mitigation Assistance grant programs provide funding to 
protect life and property from future natural disasters. 

 Building Resilient Infrastructure and Communities (BRIC) 
provides funds for projects that increase the resilience of 
community lifelines to natural disasters and climate-related 
hazards. Up to $1 billion in BRIC funding is available nationally in 
the 2021 grant round, including up to $1 million allocated for 
Connecticut for planning and capacity building projects. 

 Hazard Mitigation Grant Program (HMGP) assists in 
implementing long-term hazard mitigation measures following a 
major disaster. $10-20 million is slated for Connecticut alone in 
the 2021 HMGP grant round as a result of the disaster 
declaration associated with Tropical Storm Isaias and the more 
recent COVID relief disaster declaration. 

 Flood Mitigation Assistance (FMA) provides funds for projects 
to reduce or eliminate risk of flood damage to buildings that are 
insured under the National Flood Insurance Program (NFIP) on 
an annual basis. $160 million is available nationally in the 2021 
grant round. 

http://www.fema.gov/hazard-mitigation-assistance 
 

US Forest Service 
Land and Water 
Conservation Fund 

The Land and Water Conservation Fund (LWCF) provides money to 
federal, state and local governments to purchase land, water and 
wetlands for the benefit of all Americans. 

https://www.fs.fed.us/land/staff/LWCF/ 
 
 

US Forest Service 
Community Forest 
Program 

Competitive grant program that provides financial assistance to tribal 
entities, local governments, and qualified conservation non-profit 
organizations to acquire and establish community forests that provide 
community benefits. Community benefits include economic benefits 
through active forest management, clean water, wildlife habitat, 
educational opportunities, and public access for recreation. 

https://www.fs.usda.gov/managing-land/private-
land/community-forest 
 

United States Fish 
and Wildlife Service 
(USFWS)  

The USFWS administers a variety of natural resource assistance grants to 
governmental, public and private organizations, groups and individuals.  
 

http://www.fws.gov/grants/ 
  

http://www.fema.gov/hazard-mitigation-assistance
https://www.fs.fed.us/land/staff/LWCF/
https://www.fs.usda.gov/managing-land/private-land/community-forest
https://www.fs.usda.gov/managing-land/private-land/community-forest
http://www.fws.gov/grants/
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USFWS North 
American Wetlands 
Conservation Act 
(NAWCA)  

NAWCA provides matching grants to organizations and individuals who 
have developed partnerships to carry out wetlands conservation projects 
in the United States, Canada, and Mexico for the benefit of wetlands-
associated migratory birds and other wildlife.  

https://www.fws.gov/birds/grants/north-american-
wetland-conservation-act/how-to-apply-for-a-nawca-
grant.php 
  

USFWS National 
Coastal Wetlands 
Conservation Grant 
Program (NCWCGP) 
 

 

The NCWCGP provides States with financial assistance to protect and 
restore these valuable resources. Projects can include (1) acquisition of a 
real property interest (e.g., conservation easement or fee title) in coastal 
lands or waters (coastal wetlands ecosystems) from willing sellers or 
partners for long-term conservation or (2) restoration, enhancement, or 
management of coastal wetlands ecosystems. All projects must ensure 
long-term conservation. 

http://www.fws.gov/coastal/coastalgrants/ 
 

USFWS Partners for 
Fish and Wildlife 
Program  

The Partners Program provides technical and financial assistance to 
private landowners and Tribes who are willing to work with USFWS and 
other partners on a voluntary basis to help meet the habitat needs of 
Federal Trust Species. The Partners Program can assist with projects in all 
habitat types which conserve or restore native vegetation, hydrology, 
and soils associated with imperiled ecosystems such as longleaf pine, 
bottomland hardwoods, tropical forests, native prairies, marshes, rivers 
and streams, or otherwise provide an important habitat requisite for a 
rare, declining or protected species.  

http://www.fws.gov/partners/ 
  

National Oceanic and 
Atmospheric 
Administration 
(NOAA) Coastal 
Resilience Grants 
Program  

This competitive grant program funds projects that are helping coastal 
communities and ecosystems prepare for and recover from extreme 
weather events, climate hazards, and changing ocean conditions.  

http://www.coast.noaa.gov/resilience-grant 

https://www.fws.gov/birds/grants/north-american-wetland-conservation-act/how-to-apply-for-a-nawca-grant.php
https://www.fws.gov/birds/grants/north-american-wetland-conservation-act/how-to-apply-for-a-nawca-grant.php
https://www.fws.gov/birds/grants/north-american-wetland-conservation-act/how-to-apply-for-a-nawca-grant.php
http://www.fws.gov/coastal/coastalgrants/
http://www.fws.gov/partners/
http://www.coast.noaa.gov/resilience-grant
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NRCS National Water 
Quality Initiative 
(NWQI) 

NWQI is a partnership among NRCS, state water-quality agencies, and 
the U.S. Environmental Protection Agency to identify and address 
impaired surface water bodies through voluntary conservation. Through 
NWQI, NRCS provides targeted funding for financial and technical 
assistance to help farmers apply conservation practices to protect water 
resources. NWQI includes protection for both surface and ground sources 
of drinking water.  

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/natio
nal/water/?cid=stelprdb1047761 

NRCS Conservation 
Reserve Program 
 

 

The Conservation Reserve Program (CRP) pays a yearly rental payment in 
exchange for farmers removing environmentally sensitive land from 
agricultural production and planting species that will improve 
environmental quality.   

https://www.fsa.usda.gov/programs-and-
services/conservation-programs/conservation-reserve-
program/index 
 

NRCS Environmental 
Quality Incentives 
Program (EQIP) 

For implementation of conservation measures on agricultural lands. 
 

https://www.nrcs.usda.gov/wps/portal/nrcs/main/ct/pr
ograms/financial/eqip/ 
 

NRCS Emergency 
Watershed Protection 
(EWP) Program 

Designed to help people and conserve natural resources by relieving 
imminent hazards to life and property caused by floods, fires, 
windstorms, and other natural occurrences. EWP is an emergency 
recovery program, which responds to emergencies created by natural 
disasters. It is not necessary for a national emergency to be declared for 
an area to be eligible for assistance. EWP is designed for installation of 
recovery measures. Activities include providing financial and technical 
assistance to remove debris from stream channels, road culverts, and 
bridges, reshape and protect eroded banks, correct damaged drainage 
facilities, establish cover on critically eroding lands, repair levees and 
structures, and repair conservation practices.  

http://www.nrcs.usda.gov/wps/portal/nrcs/main/nation
al/programs/landscape/ewpp/ 

https://www.fsa.usda.gov/programs-and-services/conservation-programs/conservation-reserve-program/index
https://www.fsa.usda.gov/programs-and-services/conservation-programs/conservation-reserve-program/index
https://www.fsa.usda.gov/programs-and-services/conservation-programs/conservation-reserve-program/index
https://www.nrcs.usda.gov/wps/portal/nrcs/main/ct/programs/financial/eqip/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/ct/programs/financial/eqip/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/landscape/ewpp/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/landscape/ewpp/
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NRCS Floodplain 
Easement Program 
 

The Emergency Watershed Protection - Floodplain Easement Program 
(EWP-FPE) provides an alternative measure to traditional EWP recovery, 
where it is determined that acquiring an easement in lieu of recovery 
measures is the more economical and prudent approach to reducing a 
threat to life or property. The easement area will be restored to the 
maximum extent practicable to its natural condition. Restoration utilizes 
structural and nonstructural practices to restore the flood storage and 
flow, erosion control, and improve the practical management of the 
easement. Floodplain easements restore, protect, maintain and enhance 
the functions of floodplains while conserving their natural values such as 
fish and wildlife habitat, water quality, flood water retention and ground 
water recharge. Structures, including buildings, within the floodplain 
easement must be demolished and removed, or relocated outside the 
100-year floodplain or dam breach inundation area.  

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ct/pr
ograms/financial/ewp/?cid=stelprdb1244478 

NRCS Healthy Forests 
Reserve Program 

Helps landowners restore, enhance and protect forestland resources on 
private lands through easements and financial assistance. 

http://www.nrcs.usda.gov/programs/hfrp/proginfo/inde
x.html 

NRCS Watershed and 
Flood Prevention 
Operations Program 
(PL-566) 

Provides technical and financial assistance to States, local governments 
and Tribes to plan and implement watershed project plans for the 
purpose of watershed protection, flood mitigation, water quality 
improvement, fish and wildlife enhancement, wetlands and wetland 
function creation and restoration, groundwater recharge, and wetland 
and floodplain conservation easements. 

https://www.nrcs.usda.gov/wps/portal/nrcs/main/ct/pr
ograms/planning/wpfp/ 
 

NRCS Regional 
Conservation 
Partnership Program 
(RCPP) 

Projects where NRCS and partners co-invest in impactful and innovative 
solutions to on-farm, watershed, and regional natural resource concerns. 
Proposed projects must generate conservation benefits by addressing 
specific natural resource objectives in a State/multistate area or address 
one or more primary resource concerns within an NRCS-designated 
critical conservation area (CCA). 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/natio
nal/programs/financial/rcpp/?cid=nrcseprd1477816 
 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ct/programs/financial/ewp/?cid=stelprdb1244478
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ct/programs/financial/ewp/?cid=stelprdb1244478
http://www.nrcs.usda.gov/programs/hfrp/proginfo/index.html
http://www.nrcs.usda.gov/programs/hfrp/proginfo/index.html
https://www.nrcs.usda.gov/wps/portal/nrcs/main/ct/programs/planning/wpfp/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/ct/programs/planning/wpfp/
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/rcpp/?cid=nrcseprd1477816
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/financial/rcpp/?cid=nrcseprd1477816
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U.S. Department of 
Housing and Urban 
Development (HUD) 
Community 
Development Block 
Grant Program 

The Community Development Block Grant (CDBG) program is a flexible 
program that works to ensure decent affordable housing, provide 
services to the most vulnerable in our communities, and create jobs 
through the expansion and retention of businesses. CDBG-financed 
projects could incorporate green infrastructure into their design and 
construction. The Disaster Relief Appropriations Act of 2013 (Pub. L. 113–
2) allocated $5,400,000,000 of Community Development Block Grant 
disaster recovery (CDBG–DR) funds for the purpose of assisting recovery 
in the most impacted and distressed areas declared a major disaster due 
to Superstorm Sandy. 

https://www.hud.gov/program_offices/comm_planning/
communitydevelopment/programs 
 
 
 
 
 
 
 
 

Long Island Sound 
Study (funded by EPA) 
- Long Island Sound 
Research Grant 
Program 

To support research that will enhance scientific understanding of Long 
Island Sound, and provide information needed by managers to protect 
and effectively manage the Sound and its valuable resources.  Available 
to Connecticut academic institutions. 

http://longislandsoundstudy.net/research-
monitoring/lis-research-grant-program/ 
 

American Rescue Plan 
Act of 2021 (ARP) 
Funding 

Includes $1.9 trillion dollars in funding to individuals, schools, businesses, 
and areas suffering from the COVID-19 pandemic. Among that total, 
Connecticut towns and cities are anticipated to receive $2.55 billion 
statewide ($1.56 billion to general government / $995 million to schools). 
ARP funding may be used for water and wastewater infrastructure 
projects including stormwater/green infrastructure. 

https://www.ccm-ct.org/Advocacy/Federal-Policy-and-
Advocacy/American-Rescue-Plan 
 
 

State Sources 

CT Department of 
Agriculture (CT DOAG) 
Farmland Restoration 
Program (FLRP) 

The main objective of this voluntary program is to increase the State’s 
resource base for food and fiber production agriculture focusing primarily 
on prime and important farmland soils.  

http://www.ct.gov/doag/cwp/view.asp?a=3260&Q=498
322 

https://www.hud.gov/program_offices/comm_planning/communitydevelopment/programs
https://www.hud.gov/program_offices/comm_planning/communitydevelopment/programs
http://longislandsoundstudy.net/research-monitoring/lis-research-grant-program/
http://longislandsoundstudy.net/research-monitoring/lis-research-grant-program/
https://www.ccm-ct.org/Advocacy/Federal-Policy-and-Advocacy/American-Rescue-Plan
https://www.ccm-ct.org/Advocacy/Federal-Policy-and-Advocacy/American-Rescue-Plan
http://www.ct.gov/doag/cwp/view.asp?a=3260&Q=498322
http://www.ct.gov/doag/cwp/view.asp?a=3260&Q=498322
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Funding Source Description Reference 

CTDEEP Section 319 
Grant Program 
 

Federal Clean Water Act Section 319 funds, administered by CTDEEP, are 
intended to effectively and efficiently address nonpoint source pollution 
are available to municipalities, nonprofit environmental organizations, 
regional water authorities/planning agencies, and watershed 
associations. Section 319 funds may be used for watershed based plans 
implementation projects, watershed based plan development, 
implementation of non-structural BMPs, and other related activities. 

http://www.ct.gov/deep/cwp/view.asp?a=2719&q=3255
94&deepNav_GID=1654 
 

CTDEEP Connecticut 
Clean Water Fund 

The Connecticut Clean Water Fund (CWF) is the state's environmental 
infrastructure assistance program. The fund was established in 1986 to 
provide financial assistance to municipalities for planning, design and 
construction of wastewater collection and treatment projects. This 
program was developed to replace state and federal grant programs that 
had existed since the 1950s. The 1987 amendments to the Federal Clean 
Water Act required that states establish a revolving loan program by 
1989. The CWSRF currently includes set-asides or reserves categories for 
green infrastructure, river restoration and small community wastewater 
(including decentralized) systems.  

http://www.ct.gov/deep/cwp/view.asp?a=2719&q=3255
76&deepNav_GID=1654%20 
 

Drinking Water State 
Revolving Fund 
(DWSRF) Program 

Provides long-term below market rate loans to community and non-
profit, non-community public water systems (PWSs) to finance 
infrastructure improvement projects. Provides funding for projects that 
promote green infrastructure and energy or water efficiency, as well as 
projects that demonstrate new or innovative ways to manage water 
resources in a sustainable way. Includes set-aside to acquire land in 
watersheds where high percentages of land are not controlled by the 
utility or otherwise protected from development, for the purpose of 
wellhead protection or to protect recharge areas.  

https://portal.ct.gov/dph/Drinking-
Water/DWS/Drinking-Water-State-Revolving-Fund-
Program 

http://www.ct.gov/deep/cwp/view.asp?a=2719&q=325594&deepNav_GID=1654
http://www.ct.gov/deep/cwp/view.asp?a=2719&q=325594&deepNav_GID=1654
http://www.ct.gov/deep/cwp/view.asp?a=2719&q=325576&deepNav_GID=1654%20
http://www.ct.gov/deep/cwp/view.asp?a=2719&q=325576&deepNav_GID=1654%20
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Local Transportation 
Capital Improvement 
Program 

The Local Transportation Capital Improvement Program (LOTCIP) 
provides State funds to urbanized area municipal governments in lieu of 
Federal funds otherwise available through Federal transportation 
legislation. Under the LOTCIP, the COGs across Connecticut will be 
responsible for the solicitation, ranking and prioritizing of their municipal 
members’ project proposals. Potential source of funding for stormwater 
green infrastructure associated with roadway improvement projects 
(green streets). 

https://portal.ct.gov/DOT/Office-of-
Engineering/Highway-Design-Local-Roads---LOTCIP 
 

CTDEEP Recreational 
Trails Grants Program 
 

Since 2015, CTDEEP’s recreational trails program has provided funding to 
non-profits, municipalities, state departments and tribal governments in 
support of trail construction and/or restoration projects, accessibility 
improvements, purchase of trail maintenance equipment, land 
acquisition, and educational programs. Requests should be under 
$1million, and a 20% match is required.  

http://www.ct.gov/deep/cwp/view.asp?a=2707&q=5137
40&deepNav_GID=1650 
 

CTDEEP Long Island 
Sound License Plate 
Program 
 

Section 14-21e of the Connecticut General Statutes (CGS) authorizes the 
issuance of the Long Island Sound license plate by the Department of 
Motor Vehicles, while CGS Section 22a-27k establishes the Long Island 
Sound Fund to be administered by the Department of Energy and 
Environmental Protection into which proceeds from the sale of the plates 
are deposited.  

http://www.ct.gov/dep/cwp/view.asp?a=2705&q=32378
2&depNav_GID=1635 
 

CTDEEP Open Space 
and Watershed Land 
Acquisition Grant 
Program 
 

The Open Space and Watershed Land Acquisition (OSWA) Grant Program 
provides financial assistance to municipalities and nonprofit land 
conservation organizations to acquire land for open space and to water 
companies to acquire land to be classified as Class I or Class II water 
supply property. 

http://www.ct.gov/dep/cwp/view.asp?a=2706&q=32383
4&depNav_GID=1641 
 

CTDEEP Recreation 
and Natural Heritage 
Trust Program 
 

The Recreation and Natural Heritage Trust program was created by the 
Legislature in 1986 in order to help preserve Connecticut’s natural 
heritage. It is the CTDEEP’s primary program for acquiring land to expand 
the state’s system of parks, forests, wildlife, and other natural open 
spaces. 

http://www.ct.gov/dep/cwp/view.asp?a=2706&q=32384
0&depNav_GID=1641 
 
 

https://portal.ct.gov/DOT/Office-of-Engineering/Highway-Design-Local-Roads---LOTCIP
https://portal.ct.gov/DOT/Office-of-Engineering/Highway-Design-Local-Roads---LOTCIP
http://www.ct.gov/deep/cwp/view.asp?a=2707&q=513740&deepNav_GID=1650
http://www.ct.gov/deep/cwp/view.asp?a=2707&q=513740&deepNav_GID=1650
http://www.ct.gov/dep/cwp/view.asp?a=2705&q=323782&depNav_GID=1635
http://www.ct.gov/dep/cwp/view.asp?a=2705&q=323782&depNav_GID=1635
http://www.ct.gov/dep/cwp/view.asp?a=2706&q=323834&depNav_GID=1641
http://www.ct.gov/dep/cwp/view.asp?a=2706&q=323834&depNav_GID=1641
http://www.ct.gov/dep/cwp/view.asp?a=2706&q=323840&depNav_GID=1641
http://www.ct.gov/dep/cwp/view.asp?a=2706&q=323840&depNav_GID=1641
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CTDEEP Urban 
Forestry Grant 
Programs 
 

America the Beautiful Urban Forestry Grants:  Grants of up to $12,000 
are available to assist municipalities and non-profits in local urban 
forestry efforts.   
 
Urban Forestry Outreach Grant: Grants for non-profit organizations in 
urbanized areas to foster outreach in these areas. 

http://www.ct.gov/dep/cwp/view.asp?a=2697&q=32287
2&depNav_GID=1631&depNav=| 
 

Connecticut Institute 
for Resilience and 
Climate Adaptation 
(CIRCA ) – Municipal 
Resilience Grant 
Program and 
Matching Funds 
Program 

The Municipal Resilience Grant Program is for municipal governments 
and councils of government for initiatives that advance resilience, 
including the creation of conceptual design, construction (demonstration 
projects or other) of structures, or the design of practices and policies 
that increase their resilience to climate change and severe weather. The 
Matching Funds Grant Program is applicable to municipalities, 
institutions, universities, foundations, and other non-governmental 
organizations for matching funds for projects that address the mission of 
CIRCA. As of June 1, 2017, CIRCA is currently not accepting applications 
for the Municipal Resilience Grant Program or Matching Funds Program. 

https://circa.uconn.edu/ 
   

CTDEEP Supplemental 
Environmental Project 
(SEP) Funds 

In the settlement of an environmental enforcement case, CTDEEP will 
require the alleged violator to achieve and maintain compliance with 
State environmental laws and regulations and to pay a civil penalty. To 
further CTDEEP’s goals to protect and enhance public health and the 
environment, in certain instances one or more environmentally beneficial 
projects, or Supplemental Environmental Projects, may be included in the 
settlement. 

https://www.ct.gov/deep/lib/deep/enforcement/policie
s/seppolicy.pdf 
 

CT Office of Policy 
and Management 
(OPM) Small Town 
Economic Assistance 
Program (STEAP) 

Funds economic development, community conservation and quality of 
life projects for localities that are ineligible to receive Urban Action (CGS 
Section 4-66c) bonds.  This program is administered by the Office of 
Policy and Management. STEAP funds are issued by the State Bond 
Commission and can only be used for capital projects. Eligible projects 
include projects involving environmental protection.  

http://www.ct.gov/opm/cwp/view.asp?Q=382970 
 

http://www.ct.gov/dep/cwp/view.asp?a=2697&q=322872&depNav_GID=1631&depNav=|
http://www.ct.gov/dep/cwp/view.asp?a=2697&q=322872&depNav_GID=1631&depNav=|
https://circa.uconn.edu/
https://www.ct.gov/deep/lib/deep/enforcement/policies/seppolicy.pdf
https://www.ct.gov/deep/lib/deep/enforcement/policies/seppolicy.pdf
http://www.ct.gov/opm/cwp/view.asp?Q=382970
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Connecticut In-Lieu 
Fee Program 

The National Audubon Society, Inc., through its Connecticut program 
(Audubon Connecticut) is the sponsor of an In-Lieu Fee Program for 
aquatic resource compensatory mitigation required by Department of the 
Army authorizations. Audubon Connecticut administers a competitive 
grant funding program, soliciting proposals for wetland and waters 
restoration, enhancement, creation and/or preservation. 

http://ct.audubon.org/conservation/in-lieu-fee-program 
 
http://www.nae.usace.army.mil/Missions/Regulatory/M
itigation/In-Lieu-Fee-Programs/CT/ 
 

Sustainable CT 
Community Match 
Fund 

Supports community-driven projects that foster resident engagement 
and build collaboration between residents and their local government. 
Partnership with a non-profit, civic-oriented crowdfunding organization 
that provides fundraising coaching and support, and an online fundraising 
platform to help all project leaders publicize their work and fundraise for 
their project. Sustainable CT provides a live match to every donation a 
project receives. Anyone in a Sustainable CT registered municipality can 
participate in this program, meaning that municipalities themselves, 
schools, libraries, nonprofits, community groups, and even individual 
residents can all propose a project and access the funding.  
 
 
 
 
 

https://sustainablect.org/funding/ 
 

NOAA Community-
Based Restoration 
Program Partnership 

These grants are designed to provide support for local communities that 
are utilizing dam removal or fish passage to restore and protect the 
ecological integrity of their rivers and improve freshwater habitats 
important to migratory fish. 
 
Other NOAA grant programs: Coastal Resilience Grants Program, Ocean 
Acidification Program, Environmental Literacy Program  

https://www.fisheries.noaa.gov/national/habitat-
conservation/strategic-habitat-restoration 
 

Other Sources 

http://ct.audubon.org/conservation/in-lieu-fee-program
http://www.nae.usace.army.mil/Missions/Regulatory/Mitigation/In-Lieu-Fee-Programs/CT/
http://www.nae.usace.army.mil/Missions/Regulatory/Mitigation/In-Lieu-Fee-Programs/CT/
https://sustainablect.org/funding/
https://www.fisheries.noaa.gov/national/habitat-conservation/strategic-habitat-restoration
https://www.fisheries.noaa.gov/national/habitat-conservation/strategic-habitat-restoration
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Private Foundations Community Foundation for Greater New Haven, The Kresge 
Foundation, Dominion Foundation, and others  

https://www.cfgnh.org/ 
http://www.kresge.org/programs/environment 
https://sustainability.dominionenergy.com/community-
development/philanthropy/ 

FishAmerica 
Foundation 
Conservation Grants 
 

FishAmerica, in partnership with the NOAA Restoration Center, awards 
grants to local communities and government agencies to restore habitat 
for marine and anadromous fish species. Successful proposals have 
community-based restoration efforts with outreach to the local 
communities. 

https://www.fishamerica.org/grants/ 

National Fish and 
Wildlife Foundation 
(NFWF) Five Star and 
Urban Waters 
Restoration Grant 
Program 

The Five Star and Urban Waters Restoration Program seeks to develop 
nation-wide-community stewardship of local natural resources, 
preserving these resources for future generations and enhancing habitat 
for local wildlife. Projects seek to address water quality issues in priority 
watersheds, such as erosion due to unstable streambanks, pollution from 
stormwater runoff, and degraded shorelines caused by development. The 
program focuses on the stewardship and restoration of coastal, wetland 
and riparian ecosystems across the country. 

http://www.nfwf.org/fivestar/Pages/home.aspx 
 

NFWF Long Island 
Sound Futures Fund 

The Long Island Sound Futures Fund supports projects in local 
communities that aim to protect and restore Long Island Sound. It unites 
federal and state agencies, foundations and corporations to achieve high-
priority conservation objectives. Funded activities demonstrate a real, 
on-the-ground commitment to securing a healthy future for the Long 
Island Sound. 

http://longislandsoundstudy.net/about/grants/lis-
futures-fund/ 
 

NFWF New England 
Forests and Rivers 
Fund 

The National Fish and Wildlife Foundation (NFWF) New England Forests 
and Rivers Fund is dedicated to restoring and sustaining healthy forests 
and rivers that provide habitat for diverse native bird and freshwater fish 
populations in the six New England states. Major funding for the New 
England Forests and Rivers Fund is provided by Eversource Energy, the 
U.S. Fish and Wildlife Service, and the U.S. Department of Agriculture’s 
Natural Resources Conservation Service and Forest Service. 

http://www.nfwf.org/newengland/Pages/home.aspx 
 

https://www.cfgnh.org/
http://www.kresge.org/programs/environment
https://sustainability.dominionenergy.com/community-development/philanthropy/
https://sustainability.dominionenergy.com/community-development/philanthropy/
https://www.fishamerica.org/grants/
http://www.nfwf.org/fivestar/Pages/home.aspx
http://longislandsoundstudy.net/about/grants/lis-futures-fund/
http://longislandsoundstudy.net/about/grants/lis-futures-fund/
http://www.nfwf.org/newengland/Pages/home.aspx
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NFWF National 
Coastal Resilience 
Fund 

Invests in conservation projects that restore or expand natural features 
such as coastal marshes and wetlands, dune and beach systems, oyster 
and coral reefs, forests, coastal rivers and floodplains, and barrier islands 
that minimize the impacts of storms and other naturally occurring events 
on nearby communities. 

https://www.nfwf.org/programs/national-coastal-
resilience-fund 
 

National Forest 
Foundation 

Through its on-the-ground conservation programs, the National Forest 
Foundation supports action-oriented projects that directly enhance the 
health and well-being of America's National Forests and Grasslands and 
that engage the public in stewardship.  

https://www.nationalforests.org/grant-programs 

Corporate Wetlands 
Restoration 
Partnership (CWRP) 
 

The Corporate Wetlands Restoration Partnership (CWRP) is an innovative 
private-public initiative aimed at preserving, restoring, enhancing and 
protecting aquatic habitats throughout the United States. Bringing 
together corporations, federal and state agencies, non-profit 
organizations and academia, the CWRP allows members to contribute in 
a fundamental way to crucial projects involving America’s coastal and 
inland aquatic resources and support related education programs. 
Since its inception in 1999, CWRP has aided in the restoration of more 
than 64,000 acres and 1,050 stream miles through the monetary 
donations and in-kind services of its corporate partners. 

http://www.cwrp.org/ 
 

Trout Unlimited 
Embrace A Stream 
 

Embrace-A-Stream (EAS) is a matching grant program administered by TU 
that awards funds to TU chapters and councils for coldwater fisheries 
conservation. 

http://www.tu.org/conservation/watershed-restoration-
home-rivers-initiative/embrace-a-stream 
 

Wildlife Conservation 
Society Climate 
Adaptation Fund 

Provides $2.5 million in funding annually, with awards ranging from 
$50,000 to $250,000.  The program focuses on projects that promote 
functionality of ecosystems, long-term conservation impact, and 
landscape-scale impacts. All projects must conduct on-the-ground 
implementation; research and planning are not funded.  

https://www.wcsclimateadaptationfund.org/program-
information/ 

 
Note: Some grant programs, particularly federally-funded grant programs, may not allow the use of funds for projects/actions that are required as part of 

State or federal permit or enforcement-related actions. For example, projects intended to meet mandated requirements of the MS4 General Permit are 

not eligible for Section 319 NPS grants. However, Section 319 NPS grant proposals that provide stormwater mitigation above and beyond permit 

requirements may be considered. 

https://www.nfwf.org/programs/national-coastal-resilience-fund
https://www.nfwf.org/programs/national-coastal-resilience-fund
https://www.nationalforests.org/grant-programs
http://www.cwrp.org/
http://www.tu.org/conservation/watershed-restoration-home-rivers-initiative/embrace-a-stream
http://www.tu.org/conservation/watershed-restoration-home-rivers-initiative/embrace-a-stream
https://www.wcsclimateadaptationfund.org/program-information/
https://www.wcsclimateadaptationfund.org/program-information/
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Grant Search Resources 
 

Please also see the following grant search resources for assistance in finding additional state, federal, local, and private sources of funding related to 
nonpoint source pollution management: 
 

 Grants.gov 
http://grants.gov/ 
 

 CTDEEP Water - Grants and Financial Assistance 
https://portal.ct.gov/DEEP/Business-and-Financial-Assistance/Grants-Financial-Assistance/Water---Grants-and-Financial-Assistance 
 

 Sustainable CT Grants Portal 
https://sustainablect.org/funding/grants-portal 
 

 EPA Funding Sources for Watershed Protection and Restoration 
https://www.epa.gov/nps/funding-resources-watershed-protection-and-restoration 
 

 EPA Watershed Funding 
http://water.epa.gov/aboutow/owow/funding.cfm 
 

 EPA Water Infrastructure and Community Resiliency Finance Center 
https://www.epa.gov/waterfinancecenter  
 

 EPA Green Infrastructure Funding Website 
https://www.epa.gov/green-infrastructure/green-infrastructure-funding-opportunities 
 

 Foundation Center: Philanthropy News Digest 
http://philanthropynewsdigest.org/rfps/(search)/?tags_interest[]=environment 
 

 USDA National Agriculture Library: Water Quality Information Center 
https://www.nal.usda.gov/waic/water-quality#quicktabs-waic_water_quality=2 
 

 

http://grants.gov/
https://portal.ct.gov/DEEP/Business-and-Financial-Assistance/Grants-Financial-Assistance/Water---Grants-and-Financial-Assistance
https://sustainablect.org/funding/grants-portal
https://www.epa.gov/nps/funding-resources-watershed-protection-and-restoration
http://water.epa.gov/aboutow/owow/funding.cfm
https://www.epa.gov/waterfinancecenter
https://www.epa.gov/green-infrastructure/green-infrastructure-funding-opportunities
http://philanthropynewsdigest.org/rfps/(search)/?tags_interest%5b%5d=environment
https://www.nal.usda.gov/waic/water-quality#quicktabs-waic_water_quality=2
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Other Nonpoint Source Funding Opportunities 

Congressional Appropriation - Direct Federal Funding 
 

State Appropriations - Direct State Funding 
 

Stormwater Utilities 
A stormwater utility operates much like an electric or drinking water utility. Fees collected from property owners go into a dedicated fund to pay 
specifically for the work of operating, maintaining, and improving stormwater infrastructure. In 2021, Connecticut passed legislation, signed into law 
by the Governor, enabling all Connecticut municipalities to establish stormwater authorities and fee-based stormwater utilities (similar to water and 
wastewater enterprise funds), which can provide a regular, dedicated funding source for storm system maintenance, capital improvements, and 
MS4 permit compliance. 

Membership Drives 
Membership drives can provide a stable source of income to support watershed management programs.  
 

Donations 
Donations can be a major source of revenue for supporting watershed activities, and can be received in a variety of ways. 

User Fees, Taxes, and Assessments 
Taxes are used to fund activities that do not provide a specific benefit, but provide a more general benefit to the community. 

Rates and Charges 
State law authorizes some public utilities to collect rates and charges for the services they provide. 

Impact Fees 
Impact fees are also known as capital contribution, facilities fees, or system development charges, among other names. 

Special Assessments 
Special assessments are created for the specific purpose of financing capital improvements, such as provisions, to serve a specific area. 
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Property Taxes  
These taxes generally support a significant portion of a county’s or municipality’s non-public enterprise activities.  

Excise Taxes 
These taxes require special legislation, and the funds generated through the tax are limited to specific uses: lodging, food, etc. 

Bonds and Loans 
Bonds and loans can be used to finance capital improvements. These programs are appropriate for local governments and utilities to support capital 
projects. 

Connecticut Green Bank 
The Connecticut Green Bank is the nation’s first green bank. Established by the Connecticut General Assembly in July 2011, the Connecticut Green 
Bank supports the Governor’s and Legislature’s energy strategy to achieve cleaner, less expensive, and more reliable sources of energy while creating 
jobs and supporting local economic development.  The 2021 legislation signed by the Governor (House Bill 6441) expands the scope of the Connecticut 
Green Bank beyond clean energy and efficiency, allowing it to support investments in water, waste and recycling, climate adaptation and resilience, 
agriculture, land conservation, parks and recreation, and environmental markets. This passage creates an Environmental Infrastructure Fund within the 
Green Bank; increases bonding terms for clean energy and environmental infrastructure projects; and increases, from 80% to 100%, the amount of 
financing Green Bank and other non-equity financing sources can provide to projects. 

Investment Income  
Some organizations have elected to establish their own foundations or endowment funds to provide long-term funding stability. Endowment funds can 
be established and managed by a single organization-specific foundation or an organization may elect to have a community foundation to hold and 
administer its endowment. With an endowment fund, the principal or actual cash raised is invested. The organization may elect to tap into the 
principal under certain established circumstances.  

Emerging Opportunities for Program Support for Water Quality Trading  
Allows regulated entities to purchase credits for pollutant reductions in the watershed or a specified part of the watershed to meet or exceed 
regulatory or voluntary goals. There are a number of variations for water quality credit trading frameworks. Credits can be traded, or bought and sold, 
between point sources only, between NPSs only, or between point sources and NPSs.  
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Mitigation and Conservation Banks  
Created by property owners who restore and/or preserve their land in its natural condition. Such banks have been developed by public, nonprofit, and 
private entities. In exchange for preserving the land, the “bankers” get permission from appropriate state and federal agencies to sell mitigation 
banking credits to developers wanting to mitigate the impacts of proposed development. By purchasing the mitigation bank credits, the developer 
avoids having to mitigate the impacts of their development on site. Public and nonprofit mitigation banks may use the funds generated from the sale 
of the credits to fund the purchase of additional land for preservation and/or for the restoration of the lands to a natural state.  
 

Public Private Partnerships (P3s) 
Innovative financing mechanisms are being explored at the national level, particularly tapping into the resources of the private sector through public–
private partnerships (P3s). Traditionally, water and wastewater infrastructure has been funded through municipal bonds, with help from EPA State 
Revolving Loan funds, while stormwater is typically funded either through its limited share of local general funds or stormwater utilities. The 
Chesapeake Bay states are exploring P3s to meet TMDL obligations for nutrients and sediment. A P3 is an arrangement between government and the 
private sector in which the private sector assumes a large share of the risk in terms of financing, constructing, and maintaining the infrastructure. 
Government repays the private sector over the long term if the infrastructure is built and maintained according to specifications. Prince George’s 
County, Maryland is implementing a P3 program to retrofit 2,000 acres of impervious surfaces in the public right of way. Private funds will finance 30% 
to 40% of the program costs upfront, enabling project construction to begin sooner and proceed more quickly. This program is part of the County’s 
Watershed Protection and Restoration Program. 
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 M E M O R A N D U M 
 

TO:  Chris Sullivan, Executive Director 

Southwest Conservation District (SWCD) 

   

FROM:  Fuss & O’Neill, Inc.  

 

DATE:  December 18, 2020 

 

RE: Summary of Stakeholder Workshop, August 19, 2020, 

Farm River Watershed Management Plan  

 

 

A workshop meeting was held on August 19, 2020 to summarize current conditions and issues in the watershed, 

establish priorities to guide field assessments, and receive stakeholder input for the development of the Farm River 

Watershed Management Plan (Plan).  The objectives of the workshop were to provide information on the 

development of the Plan, and to gather local information during the early phases of the Plan development process 

on water quality, source or causes of water quality impacts, other issues of concern, and potential management 

recommendations.  To encourage participation of municipal staff, land use commissioners and other local 

community stakeholders during the current health crisis, the workshop was structured as a virtual event in the 

evening and made open to the public.  

 

This memorandum summarizes the stakeholder workshop and associated outcomes.  The following workshop 

materials and documentation are attached: 

 

 Attachment A: Workshop Agenda  (2 pages) 

 Attachment B: Workshop Presentation   (9 pages) 

 

Stakeholder Identification, Workshop Invitations, and Watershed Survey 

SWCD drafted a list of potential stakeholders to invite to the workshops.  The list included: municipal staff and 

officials from the watershed towns of Branford, North Branford, Guilford, and East Haven; members of municipal 

committees related to land use and water quality; representatives from the Connecticut Department of Energy & 

Environmental Protection (CT DEEP), U.S. Environmental Protection Agency (EPA), and U.S. Department of 

Agriculture’s Natural Resources Conservation Service (NRCS); South Central Regional Council of Governments 

(SCRCOG); local land trusts and advocacy groups; business owners, and the local water utility Regional Water 

Authority (RWA).  These stakeholders, project partners, local advocates, and members of the public were invited to 

the workshop by SWCD, resulting in 27 attendees at the evening workshop.  

 

Workshop Preparation 

To illustrate the watershed’s current conditions, the workshop utilized a series of watershed maps produced by 

SWCD and the Center for Land Use Education & Research (UConn CLEAR). The maps depict the natural 

resources related to water quality and summarized the anthropogenic factors that may affect water quality (e.g., land 

use/conservation, impervious cover, stormwater management, hydromodification, etc.).  In addition, Fuss & O’Neill 

performed GIS spatial analysis to highlight certain conditions and trends, such as the distribution of and changes in 

land cover. The watershed maps were presented and discussed during the workshop and are included in Attachment 

B: Workshop Presentation. 
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Because the watershed planning effort is part of a larger source water (drinking water supply) protection project 

through the NRCS’ National Water Quality Initiative (NWQI), the presentation regularly highlighted the role of 

agriculture in the watershed and potential opportunities to protect and improve water quality with a focus on source 

water protection and drinking water supplies.  

 

Existing water quality monitoring programs were reviewed and provided in the presentation, as well as an overview 

of the planning documents concerning land use and natural resource management in the watershed.  These included 

municipal and regional plans of conservation and development, studies on coastal resilience, and plans on drinking 

water vulnerability and source water protection. 

 

Slide Presentation 

The workshop began with a brief introduction of the project team and funding sources.  This was followed by a 

slide presentation (Attachment B) that introduced the goals and scope of watershed planning in general.  The 

remainder of the presentation was organized into topics to inform workshop participants on the watershed’s current 

conditions as a foundation for discussing the Plan’s development: Watershed Planning Process, Watershed 

Overview, Water Quality, and Next Steps.  The bulk of this presentation was given by Erik Mas and Michael Soares 

of Fuss & O’Neill. Chris Sullivan, SWCD Executive Director, presented on recent successful on-the-ground 

projects and volunteer programs in the watershed.  

 

To summarize current conditions and trends, watershed maps and related analyses were presented and discussed along 

the following themes:  

 

 Municipalities in the Watershed 

 Topography & Slope 

 Soils by Hydrologic Group 

 Land Use/Land Cover  

 Impervious Cover 

 Riparian Land Cover 

 Forest, Wetlands, & Critical Habitat 

 Protected Open Space 

 2018 Water Quality Impairments (CTDEEP) 

 Drinking Water Resources 

 Wastewater Disposal 

 Municipal Stormwater & MS4 General Permit Compliance 

 

Discussion Themes, and Outcomes 
Following the presentation of each topic, a “Discussion” break was scheduled to allow for participants’ questions 

and to solicit discussion points.  The comments, concerns, and recommendations discussed at these breaks focused 

primarily on six themes: agriculture, forest health and management, water quality, community engagement, climate 

change and resiliency, and municipal regulations. 

 

Agriculture 

It was noted that the watershed contains several types of agricultural operations, upon which land uses vary 

according to the type of operation.  Stakeholders emphasized that the Plan should discuss the different types of 

agricultural land use and provide management recommendations accordingly to protect and improve water quality.   
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Analysis should identify the types of agricultural use that are susceptible to soil erosion and include how localized 

conditions (soil types, slope) affect soil loss. 

 

Forest health and management 

Land Cover mapping developed by UConn-CLEAR estimates that approximately 41% of the watershed land area, 

or more than 10 square miles, is forested (see Attachment B: Workshop Presentation).  As a result, comments and 

suggestions regarding Plan recommendations repeatedly touched on the subjects of forest management and forest 

health.  The main issues around forest management raised by stakeholders were:  

 

 concerns about current forest health and continued degradation by non-native, invasive pests/pathogens/ 

plants, which will likely be exacerbated by climate change; proposed actions should focus on assessments of 

deciduous forest health in the watershed 

 managing and conserving forest to maintain water quality (infiltration, nutrient uptake, stream baseflow 

attenuation) and water quantity (storage and aquifer recharge), flood mitigation, and drought mitigation 

 identification and the permanent conservation of unprotected or privately owned forested lands, which can 

be achieved through estate planning, conservation restrictions, or land acquisitions for open space 

 outreach to landowners, including agricultural producers, to promote sustainable forest management and 

connect owners to programs that offer technical assistance, funding, and estate planning 

  

It was shared that Connecticut’s State Forest Action Plan was updated in 2020 and can be a valuable resource for 

developing Plan recommendations regarding sustainable forest management and conservation, in addition to the 

ongoing work by the Connecticut Governor’s Council on Climate Change (GC3) to develop recommendations 

related to forests and climate resilience. 

 

Water quality  

Several topics were discussed that relate to the causes of impaired waters or the management recommendations 

needed to maintain or improve water quality:  

 

 Water quality monitoring: limited water quality data has been collected in the freshwater (RWA, USGS, CT 

DEEP) and estuarine (Save the Sound) systems in the watershed.  Stakeholders are interested in expanding 

monitoring programs in the watershed to the Farm River’s major tributaries, restoring past programs (e.g., 

RWA’s reservoir and in-stream monitoring), and accessing historical data for comparison to recent data 

collected at the new stream gauge installed and maintained by the U.S. Geological Survey.. 

 Non-point source pollution (NPS): the impacts of NPS pollution from runoff and stormwater drainage 

systems was repeatedly mentioned as an issue of high priority.  New development can increase impervious 

surface and mean the loss of undeveloped areas that would otherwise buffer stormwater’s impacts on 

surface waters.  Existing development may have been constructed before recent regulations or requirements 

were adopted, or these properties may have failing septic systems degraded stormwater infrastructure, or 

illicit discharges that unknowingly contribute NPS pollution.  The Plan should include recommendations for 

reducing NPS pollution based on site-specific criteria (land use, proximity to surface water) and watershed-

wide issues. 

 Assessing stream health: informal assessments of rivers and streams and have been conducted through 

“streamwalks” in the Farm River and some of its tributaries.  These initial field efforts have identified areas 

of erosion, structures that impeded flow, and other condition that affect water quality and/or the habitat of 

aquatic organisms.  If such programs were expanded, it was suggested that these assessments, in 

conjunction with other volunteer-based water quality monitoring programs like CTDEEP’s Riffle 
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Bioassessment by Volunteers (RBV), would serve to engage more community members and result in 

additional monitoring data.  

 Drinking water: communities in the Farm River watershed receive potable water from either private wells or 

the reservoirs and distribution system managed by the RWA (this system also provides water to 

communities outside of the watershed).  Nearly all tributaries and reaches of the Farm River contribute to 

the reservoirs, either naturally or through permitted diversions or stream flow to the reservoirs.  While 

RWA manages forest lands adjacent to reservoirs (9% of the watershed land area) for source water 

protection, developing strategies that further protect source waters upstream for the public water supply 

and provide an adequate supply are a high priority.  Stakeholders highlighted that recommendations for 

these priorities must be mindful of potential impacts to the natural hydrologic function and ecological 

health of the Farm River and its tributaries. 

 

Water quantity  

The issue of water quantity was discussed as both a distinct impairment in the watershed and one that affects the 

loads and transport of point a nonpoint source pollutants.  The leading factors that influence water quantity are: the 

regulated withdrawals, diversions, and impoundments in and adjacent to the watershed for public drinking water 

supplies (collectively referred to as hydro-modification or altered flow regimes); and changes in precipitation 

patterns due to climate change.  Connecticut has already experienced and is likely to continue to see increases in 

storm intensity, more severe drought episodes, and alterations to typical annual precipitation rates.1  Primary 

concerns and comments raised by stakeholders are: 

 

 Drought conditions can reduce the available ground and surface waters and concentrate pollutant loads in 

the region’s drinking water supply. These conditions also threaten freshwater aquatic species and their 

habitats when the Farm River and its tributaries experience sustained or recurring episodes of low flow 

(these impacts are conveyed to estuarine species and their habitats).  

 The potential for inland flooding is expected to increase, particularly in valleys where communities, 

infrastructure, and agriculture tend to be concentrated. Impacts to property, public infrastructure, and 

natural systems–including stream bank erosion and runoff (i.e., pollutant loads)–are exacerbated in areas 

with higher impervious cover. 

 Structural and non-structural practices to improve water quality in the Farm River watershed should 

understand and determine how to best incorporate the existing and future prevention/mitigation plans for 

drought and flooding.  For example, the Connecticut State Water Plan has recommendations for every 

basin in the state.  In addition, the Connecticut Department of Energy and Environmental (CT DEEP) and 

the Connecticut Council on Soil and Water Quality are updating the statewide stormwater guidance manuals 

(CT Stormwater Quality Manual and the CT Guidelines for Soil Erosion and Sediment Control). The 

updated guidance will contain updated design storm precipitation amounts and intensities and other 

advances in stormwater management.  

 

Community engagement 

Stakeholders recognized the value of past and ongoing outreach initiatives and want to expand upon them.  

Specifically, education and outreach were noted as essential to raising awareness on water quality issues and related 

resources for homeowners (septic system maintenance, vegetated buffers, fertilizer use, adaptive coastal 

management strategies) and developers (Low Impact Development, green infrastructure, effective 

erosion/sedimentation control, and other Best Management Practices).  Stakeholders recommended the use of 

                                                      
1 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 

https://circa.uconn.edu/wp-content/uploads/sites/1618/2019/08/CTPCSAR-Aug2019.pdf
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educational programming and outreach initiatives to build strong branding that would promote a “culture change” 

among residents, developers, and business owners in the watershed.  Targeted outreach programs, such as Source to 

Sound and Project WET, were recommended to continue or increase initiatives on issues such as fertilizer use, septic 

system maintenance/evaluation, riparian buffers, disconnecting impervious areas, open space conservation, and 

resiliency planning for climate change. In addition, stakeholders encouraged developing a website dedicated to the 

educating the community about and improving water quality in the Farm River watershed.  These outreach efforts 

fall within a larger objective of cultivating a sense of stewardship and value among the community members. 

 

Many recommendations – securing funds, open space conservation, expanded monitoring, coordinating regulations, 

improving communication among stakeholder groups – would benefit from building new partnerships and 

cultivating new partners. Coalitions were described as being critical to leveraging the support needed to achieve 

these goals and provide long-lasting momentum to projects and initiatives.  

 

Climate change and resiliency 

Like other watersheds in the region, stakeholders remarked how the impacts of climate change have and will 

continue to effect the watershed. In the watershed’s freshwater systems, a stakeholder noted that stress on forest 

health will increase with shifts in precipitation patterns and rising seasonal temperatures. Even if permanently 

protected or well managed, degradation of forests will have consequences on water quality unless current forest 

conditions area better understood and targeted management can be used to reduce impacts.  Inland flooding may 

result from increased storm intensity, which coupled with longer drought periods may change hydrologic systems 

and harm native aquatic species and their habitats. 

 

In coastal and estuarine areas, it was stated that sea level rise has caused coastal flooding and loss of tidal marshes, 

the latter a valuable habitat and buffer against coastal storm damage.  Stakeholders recommended that the Plan 

include management strategies and resources for coastal communities to effectively create more resilient coastal 

areas through climate resiliency planning, including vulnerability assessments of infrastructure, and the conservation 

of sensitive coastal systems and areas identified as buffers against tidal flooding.  

 

Municipal regulations 

Stakeholders identified a potential need for new or improved land-use policies and municipal regulations. In general, 

they expressed that regulations are needed to require more sustainable development and better protections for 

inland and coastal waters.  For example, it was suggested that coordinating inland-wetland regulations across the 

watershed’s municipalities would establish a more consistent protection of resources and improve enforcement 

capability for municipalities.  Similarly, zoning regulations could require new development and redevelopment 

projects to implement Low-Impact Development (LID) practices; the town of Hamden was cited as an example of a 

local community with strong zoning regulations.  Strategic inter-municipal planning and project management was 

also encouraged, with actions recommending watershed-wide planning efforts to conserve open space, 

protect/restore buffers, and support MS4 Permit compliance.  
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Workshop Agenda 
  



 

 
  

AGENDA 
Stakeholder Workshop Meeting 

Farm River Watershed Management Plan  
August 19, 2020 
6:00 – 8:00 pm 

 
Introduction           10 minutes 

 Welcome and Meeting Objectives 
 Steering Committee & Stakeholders  
 Fuss & O’Neill 
 Other Participants 
 Project Funding 

 
Presentation           

 
Part 1 – Watershed Planning        25 minutes             

 Plan Development Process 
 Goals for the FRWMP  

- Address water quality impairments (DEEP and EPA) 
- Protect high quality waters (DEEP and EPA) 
- Source water protection & conservation planning (NRCS NWQI) 
- Stakeholder outreach and engagement (municipalities and others) 
- Other related goals (habitat, climate resilience, etc.)  

 Watershed Successes and Challenges 
   
  Break for Q-&-A 
 
 Part 2 – Watershed Overview       30 minutes 

 Physical Description 
- Watershed size and morphology, local basins, major ground and surface 

water (stream, drinking water resources), estuary, ecosystems, soils 
 Land Cover and Land Use 

- Watershed towns 
- Impervious area, agriculture, protected open space, riparian corridor land 

cover 
 

  Break for Q-&-A  
 

Part 3 – Water Quality        30 minutes 
 Impairments and causes/sources 

- Farm River and tributaries 
- Public drinking water resources  
- Estuary and Long Island Sound 



 

 
  

 
 Pollutant sources 

- Runoff from developed areas (urban/suburban) 
- Agricultural NPS runoff 
- Regulated discharges: septic systems (soil suitability), sanitary sewers 

(WWTP?), municipal stormwater (MS4), industrial/commercial 
 Source waters and water quality (if data available) 
 Other high quality waters 

 
  Break for Q-&-A 
 
Group Discussion          20 minutes 

Identifying Issues of Concern & Initial Suggested Actions 
 
Next Steps and Closing Remarks        5 minutes 
 Meeting Summary 

Watershed Plan Outline 
Field Assessments 

  
 
 
 
 
To join the Workshop: 

1. Go to https://zoom.us/join 
2. Enter the Meeting ID 817 1754 4729 
3. Ender the passcode 376353 
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Stakeholder Meeting
Farm River Watershed Management Plan

August 19, 2020
6-8 pm

Bing

by Morrowlong - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=82215190

Meeting Agenda

1. Introductions & Project Team
2. Meeting Objectives & Ground Rules
3. Previous Planning and Ongoing Initiatives
4. Watershed Planning Process (Discussion)
5. Watershed Overview (Discussion)
6. Water Quality & Pollutant Sources (Discussion)
7. Next Steps & Closing Remarks

Project Team

• Project Steering Committee
• Other Watershed Stakeholders
• Project Funding

– USDA-NRCS National Water Quality Initiative Grant

– Local Matching Funds (SWCD and RWA)

Meeting Objectives

• Describe the watershed 
planning process

• Summarize watershed 
conditions and issues

• Provide a (virtual) forum 
for stakeholder input 
and discussion

• Help establish priorities 
to guide field 
assessments and plan 
recommendations

Meeting Ground Rules

• Please mute your microphone when not speaking
• Enter questions into chat box
• Discussion “breaks” will be held after each section 

to address questions
• Discussion breaks will also focus on:

– Issues of concern
– Local priorities

– Project ideas and preliminary recommendations

Why Watersheds?

• Hydrologically defined
• Cross municipal 

boundaries
• Logical approach for 

managing water 
resources

• Watershed management 
= land use management

• Every-day activities
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Previous Planning Efforts in the Watershed

Source Water Protection Plan - Farm 
River Watershed (2011)

Municipal Plans of Conservation & 
Development
Branford (2019) North Branford (2009)
Guilford (2015) East Haven (2019 update to 

2007 POCD)

Regional Planning
South Central Region POCD (2018)
Southern CT Regional Framework for Coastal 
Resilience (2017)
Drinking Water Vulnerability Assessment and 
Resiliency Plan (2018)

RWA Source Water Protection Program

• Watershed Inspection
• Site Plan Review
• Land Acquisition
• Hazwaste Central (May-Oct)
• Whitney Water Center
• Legislative Assistance 

Source: Regional Water Authority

NWQI Pilot for Source Water Protection

• In 2018, Farm River selected by 
NRCS for nationwide pilot 
project

• Stakeholder meetings
• Need to develop watershed 

plan
– Urban and agricultural NPS pollution

– Protect drinking water and Long 
Island Sound

Source: Regional Water Authority

Successful Projects

• USGS Monitoring Gage
– Installed Spring 2020
– Monthly Grab samples

– Learn about water quality 
and quantity

• Fishway at Pages Mill 
Pond Dam
– Eliminate fish passage barrier
– CT DEEP, NFWF, Save the 

Sound, TU and Lindsay Suter

Lindsay Suter 

Chris Sullivan  

Volunteer Opportunities

• Macroinvertebrate 
Sampling
– Water Quality Indicators
– Volunteer Activity

– Early Discussion and 
Planning

https://www.youtube.com/watch?v=km9ORLhfUBA&featur
e=youtu.be

https://www.youtube.com/watch?v=A40twGnUEWs

– Presentation

– Field Video

– Sustainable CT

Watershed Plan Development Process

1. Existing Watershed Conditions 
2. Stakeholder Meeting
3. Field Assessments 
4. Pollutant Load Modeling
5. Identification of Management 

Measures
6. Draft Watershed Plan
7. Final Watershed Plan
8. Public Presentation
9. Monthly Status Meetings

EPA Nine Elements
1. Impairment
2. Load Reduction
3. Management Measures 
4. Technical & Financial Assistance
5. Public Information & Education
6. Schedule
7. Milestones
8. Performance Criteria
9. Monitoring

NWQI Pilot Watershed Assessment

1. Background and Purpose
2. Watershed Characterization
3. Hydrologic and Water Quality 

Characterization
4. Resource Analysis/Source 

Assessment
5. Summary and Recommendations
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Goals for Farm River WMP

• Improve and protect the Farm River
– Address water quality impairments

– Protect high quality waters

– Source water protection & conservation planning

• Other related goals (habitat, climate resilience, etc.)

• Raise public awareness of water quality and related 
projects/programs

• Increase community involvement and strengthen 
stakeholder partnerships

• Focused WMP with 10-year Planning Horizon

Discussion – Watershed Planning Process

• Issues of concern for the Farm River watershed’s 
management?

• Management priorities?
• Recommended management actions or policies? 

Actions can be short- or long-term, site-specific or 
watershed-wide.

Source: Regional Water Authority

Municipalities in the Watershed

Wallingford 6.4% 
(1,049 acres)

Durham 1.3% 
(220 acres)

East Haven 26% 
(4,255 acres)

Guilford 0.5% 
(74 acres)North Haven 0.1% 

(19.5 acres)

North Branford 48.5% 
(7,921 acres)

Branford 17.2% 
(2,820 acres)

• 25.5 square miles, or 
about 16,300 acres 

• 16 subwatersheds
• Tributaries
• I-95 Corridor
• RWA Source Water 
• Tidal wetlands south 

of US Route 1
• Flows directly to 

Long Island Sound

Watershed Overview

Burrs Brook

Gulf Brook

Maloney Brook

Tidal Marsh

Topography & Slope Trimountain State Park

Tidal Marsh

• Highest elevation: 725’ 
– Trimountain State Park

• Lowest elevation: sea level
– Tidal saltmarsh 

• Average Elevation in the 
watershed: 208’

• Channel Slope
– Farm River

• Headwater  Gulf Brook = 0.78%
• Gulf Brook  Pages Mill Dam – 0.32%
• Pages Mill Dam  saltmarsh = 0.1%

– Gulf Brook = 2.4%
– Burrs Brook = 0.71%
– Maloney Brook = 1.5%

Soils

• Potential runoff & 
infiltration capacity

• Infiltration capacity 
higher in A & B soils

• Impacts feasibility of 
infiltration-based GI 
and septic systems

A&B
43%

C
26%

D
16%

Dual
15%

%
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Land Use

Type Percent
Residential 41.7%

Commercial 3.5%

Industrial 4.8%

Institutional 1.1%

Mixed Use 0.4%

Open Space 26.5%

“No Land Use” 14%

“Other” 5.5%

[blank] 2.5%

100%

Impervious Cover 

• 1-foot resolution 
data (2015)

• CTDEEP Local Basins 
• Average IC = 9.3%

Farm River basin = 10.6%
PWS basins = 8.1 %
non-PWS basins = 15.7%

• Highest IC south of 
Foxon Road
– 12.7% average
– Greater than 20% in 

some local basins

27%

21%

23%

Land Cover

Land Cover
2015 

% Cover
2015 Area 

(sq mi)

Developed 25.41 6.5

Turf and Grass 9.46 2.42

Other Grass 2.72 0.7

Agriculture 9.31 2.38

Deciduous Forest 37.45 9.57

Coniferous Forest 3.45 0.88

Water 4.47 1.14

Non-Forested Wetlands 0.03 0.01

Forested Wetlands 2.87 .73

Barren 2.79 0.71

Utility ROW (forest) 0.43 0.11

Total 100.00 25.56

• 41% Forested
• 35% Developed, Turf & Grass
• 9% Agricultural Fields
• 9% Wetlands/Water

Land Cover

ForestAgricultural 

Fields
Developed 

& Turf

Watershed 34.9%

PWS
watersheds

19.6%

non-PWS 
watersheds

15.3%

Watershed 9.3%

PWS
watersheds

8.9%

non-PWS 
watersheds

0.4%

Watershed 41%

PWS
watersheds

33.8%

non-PWS 
watersheds

7.2%

Riparian Corridor

• UConn CLEAR, Land 
Cover Statewide 
Analysis (2015)

• 300-foot buffer from 
shoreline or 
centerline of mapped 
perennial and 
intermittent streams

• Highlights land cover 
adjacent to water

Riparian Corridor Land Cover, by Basin (%)
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Developed 31.5 18.7 14.1 7.4 2 3 38.1 5.1 20.7 25.3 38.3 57.4 10.6 26.8 22.7 11.3

Turf and 
Grass

11.6 22.5 10.7 2.9 0 0.7 34.6 3.8 3.6 6.3 13.6 8.9 3.2 4.6 2.6 1.2

Other Grass 2.2 3.7 0.8 1 0 0.3 0 5.9 1.1 4 6.9 13.7 6.1 0.3 0.5 0.2

Agriculture 11.8 0 8.3 31.5 9.8 0.5 6.7 27.8 68 20.3 0 0 0.8 0.005 14.8 0

Deciduous 
Forest

37.2 52.4 40.4 56.2 47.7 75.6 11.3 44 6.6 41.1 35.7 19.6 52 30.9 12.6 50.1

Coniferous 
Forest

0.5 2 5.3 0.6 0 15.3 0 0 0 0 2.8 0 1.6 30.6 0.9 18.7

Water 0.6 0.1 15.3 0 0 0 0 0.03 0 0.07 0 0 0.4 0 0 14

Non-
Forested 
Wetlands

0.01 0 0 0 0 0 0 0 0 0 0 0 0.001 0 0 0.009

Forested 
Wetlands

1.8 0.6 4.7 0 0.5 4.6 9.4 0.5 0 1.7 1.9 0 23.1 5.2 45.9 3.2

Tidal 1.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Barren 0.7 0 0.4 0.4 0.2 0 0 12.8 0 0.1 0.1 0.4 0 1.6 0 0.02

Utility ROW 0.2 0 0 0 0 0 0 0 0 1.1 0.7 0 2.2 0 0 0.5

100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

EM8
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Forests, Wetlands, 
Critical Habitat
• 21% Core Forest

– 500+ acres: 14.1%   
(mostly RWA property)

– 250-500 acres: 0.8%
– Below 250 acres: 6.1%

• Wetlands: 15.3%
– 2,496 acres (3.9 mi2)

• NDDB: approx. 30%
– Unique habitats

Totoket Mountain 
Tidal saltmarsh

EM9
EM10EM25 Protected Open 

Space
• Data from SCRCOG 

and RWA
• Mix of municipal, 

state, and federal 
land and privately 
protected open 
space

• Variety of protection 
mechanisms

• Most large, 
undeveloped tracts 
are already 
protected

Discussion – Watershed Overview

• Issues of concern relative to current conditions in the  
Farm River watershed?

• Management priorities?
• Recommended management actions or policies? 

Actions can be short- or long-term, site-specific or 
watershed-wide.

Source: fishingnortheast.net

Water Quality Issues

• Surface Water
– Fecal Indicator Bacteria 

(recreation)
– Nutrients (reservoir 

eutrophication, algae blooms, 
low dissolved oxygen)

– Aquatic life use support
– Downstream impacts to estuary 

and Long Island Sound

• Groundwater
– Public and private water supply 

wells (synthetic organic 
chemicals, hydrocarbons, nitrate, 
sodium, chloride, pathogens) 

Farm River State Park, by  Natasha Noel

Fecal Indicator Bacteria

• Coliform bacteria present in feces of 
warm-blooded animals and humans

• Does not typically cause illness but its 
presence in water indicates that 
disease-causing organisms (pathogens) 
could potentially be in the water

• E. coli and Enterococci subgroups
• Contamination by sewage or animal 

waste
• Sources: agricultural and urban runoff, 

failing septic systems, illicit discharges, 
nuisance wildlife/pets

Nutrients – Phosphorus & Nitrogen

• Essential for cell growth in all living 
things

• Excess nutrients can lead to
– Nuisance aquatic plant growth
– Nuisance and harmful algae blooms
– Rapid consumption of oxygen and dead 

zones
– Water supply issues

– Reduced eelgrass and estuarine species

• Sources: failing septic systems, 
agricultural and urban runoff, 
sedimentation, atmospheric 
deposition

NRWC

CT DEEP
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Water Quality 
Impairments (2018)

• Farm River-01 and -02 
– Aquatic Life (cause unknown), 

Recreation (bacteria)

• Farm River-03b
– Aquatic Life (flow)

• Gulf Brook-01

– Aquatic Life (flow)
• Burrs Brook-01

– Aquatic Life (sodium and 
turbidity)

• Farm River Estuary & 
Embayment (2020 Draft)
– Aquatic Life Use (DO, nutrients)

2012 Bacteria Total Maximum Daily Load (TMDL)

• Bacteria Pollutant Load 
Reduction Goals

• Farm River-01
– 91% reduction (geomean)
– 98% reduction (single sample)
– Data from 2003, 2004, 2006-2009

• Farm River-02
– 91% reduction (geomean)

– 75% reduction (single sample)
– Data from 1998 and 2000

• Farm River-03 (unassessed)

Water Quality Monitoring

• CTDEEP Ambient Water Quality Monitoring
• Bacteria TMDL Monitoring
• Benthic Macroinvertebrate and Fisheries
• USGS Stream Gauge (installed 2020, Totoket Road)
• Unified Water Study, Save the Sound (STS)
• Farm River Streamwalks (STS, SWCD)
• Volunteer Benthic Monitoring (SWCD)

Drinking Water
• 9% of watershed land area is 

owned by RWA
• RWA surface water reservoirs

– Saltonstall (10% of supply)
– Gaillard (60% of supply)

• 10 diversions in watershed:  
– Tilcon Quarry to Linsley Lake
– Pisgah Pond to Wallingford 

Water
– 2 from Farm River to Gaillard 

and Saltonstall
– 4 from west side of Totoket 

Ridge to Lake Gaillard 
– 2 RWA treatment plants 

provide drinking water within 
and outside the watershed

• Groundwater resources

Wastewater Disposal

• No municipal WWTF 
discharges to Farm 
River or tributaries

• Sewers in the 
watershed serve East 
Haven, Branford, and 
North Branford 
(pumped to WWTF in 
Branford and New 
Haven)

• Area north of Foxon
Road relies mostly on 
on-site wastewater 
disposal

Municipal 
Stormwater (MS4)
• Urban stormwater 

source of bacteria, 
nutrients, sediment

• Municipal MS4 
General Permit

• CTDOT MS4 General 
Permit

• Minimum Control 
Measures
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Discussion – Water Quality/Pollutant Sources

• Issues of concern relative to water quality and 
pollutant sources in the Farm River watershed?

• Management priorities?
• Recommended management actions or policies? 

Actions can be short- or long-term, site-specific or 
watershed-wide.

Source: Regional Water Authority

Next Steps and Schedule

• Meeting Summary August 2020
• Stakeholder Survey September 2020
• Completion of Streamwalks September 2020
• Visual Field Assessments October 2020
• Pollutant Load Modeling December 2020
• Draft Watershed Plan April 2021
• Final Watershed Plan June 2021
• Public Presentation July 2021

Additional Comments or Questions?

Chris Sullivan
Executive Director, Southwest Conservation District
203-859-7014
csullivan@conservect.org

Thank you for your time and input!
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Public Information Meeting
Farm River Watershed Management Plan

August 11, 2021

Bing

Connecticut Association 
of Conservation Districts

SWCD RWA

Purpose of Tonight’s Meeting

• Describe the watershed planning process
• Summarize watershed conditions and issues
• Present draft Plan recommendations
• Seek additional community input to finalize the Plan

Fuss & O’Neill

Project Team

• Project Steering Committee
• Other Watershed Stakeholders
• Project Funding

– USDA-NRCS National Water Quality Initiative Grant

– Local Matching Funds (SWCD and RWA)

Background

• Source Water Protection Plan -
Farm River Watershed (2011)

• In 2018, Farm River selected by 
NRCS for nationwide pilot 
project

• Multi-objective watershed plan

Source: Regional Water Authority

Farm River Watershed Planning Goals

• Return impaired waters to 
swimmable and fishable 
conditions 

• Protect high quality waters and 
drinking water supplies 

• Reduce downstream water 
quality impacts to Long Island 
Sound 

• Address urban and agricultural 
nonpoint sources of pollution 

• Identify measures that provide 
related benefits - habitat 
restoration, climate resilience

Burrs Brook south of Foxon Rd, Photo: Fuss & O’Neill

Lake Saltonstall, Photo: Regional Water Authority

Watershed Plan Development Process

1. Existing Watershed Conditions 
2. Stakeholder Meeting
3. Field Assessments 
4. Pollutant Load Modeling
5. Identification of Management 

Measures
6. Draft Watershed Plan
7. Public Presentation
8. Final Watershed Plan

EPA Nine Elements
1. Impairment
2. Load Reduction
3. Management Measures 
4. Technical & Financial Assistance
5. Public Information & Education
6. Schedule
7. Milestones
8. Performance Criteria
9. Monitoring

NWQI Pilot Watershed Assessment

1. Background and Purpose
2. Watershed Characterization
3. Hydrologic and Water Quality 

Characterization
4. Resource Analysis/Source 

Assessment
5. Summary and Recommendations
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What is a Watershed?

• Hydrologically defined
• Crosses municipal 

boundaries
• Framework for managing 

water resources
• Watershed management 

= land use management
• Every-day activities

Farm River Watershed 

Municipality Acres Square Miles
Percent of 
Watershed

North Branford 7,921 12.38 48.5

East Haven 4,255 6.65 26.0

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%

• 25.6 square-mile 
Subregional Basin

• Portions of 7 towns 
• 98% of watershed in 4 

towns

• 16 Local Basins  (CT DEEP)
– 15 flow directly to Farm River

• Source Water Area (73%)

Farm River Watershed Overview

Burrs 
Brook

Gulf 
Brook

Maloney 
Brook

Tidal Marsh

Source Water
• 9% of watershed land area is 

owned by RWA
• RWA surface water reservoirs

– Saltonstall (10% of supply)
– Gaillard (60% of supply)

• 10 diversions in watershed:  
– Tilcon Quarry to Linsley Lake
– Pisgah Pond to Wallingford Water
– 2 from Farm River to Lakes Gaillard 

and Saltonstall
– 4 from west side of Totoket Ridge 

to Lake Gaillard 
– 2 RWA treatment plants provide 

drinking water within and outside 
the watershed

• Pistapaug Pond
• Groundwater resources

Land Use
Type Percent
Residential 41.7%

Commercial 3.5%

Industrial 4.8%

Institutional 1.1%

Mixed Use 0.4%

Open Space 26.5%

“No Land Use” 14%

“Other” 5.5%

[blank] 2.5%

100%

• 42% Residential
• 27% Open Space

Land Cover

Land Cover
2015 

% Cover
2015 Area 

(sq mi)

Developed 25.41 6.5

Turf and Grass 9.46 2.42

Other Grass 2.72 0.7

Agriculture 9.31 2.38

Deciduous Forest 37.45 9.57

Coniferous Forest 3.45 0.88

Water 4.47 1.14

Non-Forested Wetlands 0.03 0.01

Forested Wetlands 2.87 .73

Barren 2.79 0.71

Utility ROW (forest) 0.43 0.11

Total 100.00 25.56

• 41% Forest
• 35% Developed, Turf & Grass
• 9% Agriculture
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Land Cover

ForestAgricultureDeveloped, 
Turf & 
Grass

Watershed 34.9%

PWS
watersheds

19.6%

non-PWS 
watersheds

15.3%

Watershed 9.3%

PWS
watersheds

8.9%

non-PWS 
watersheds

0.4%

Watershed 41%

PWS
watersheds

33.8%

non-PWS 
watersheds

7.2%

Riparian Corridor Land Cover

• Natural buffers that
– Filter and infiltrate runoff
– Reduce flooding

– Provide habitat

• UConn CLEAR 2006 
Statewide Analysis
– 300-foot buffer around 

streams and other 
waterbodies

• 50% Forested
• 35% Developed
• 11% Agriculture

Riparian Corridor Land Cover
• Dominant Land Cover is regional

• Forest in SWP and open space lands
• ??

Local 
Basin # Subwatershed

Developed, Turf,
Barren, Utility ROW

Agricultural Field, 
Other Grasses

Forests, Wetlands, 
Tidal, Water

5112-00 Farm River 44.0 14.0 41.4

5112-01 West of Pistapaug Pond 41.2 3.7 55.0

5112-02 Pistapaug Pond 25.2 9.1 50.4

5112-03 NE of Gulf Brook 10.7 32.5 56.8

5112-04 Between Gulf Brook & Farm River 2.2 9.8 48.2

5112-05 Gulf Brook 3.7 0.8 95.5

5112-06 W of Forest Road 72.7 6.7 20.7

5112-07 Between L. Gaillard & Farm River 21.7 33.7 44.5

5112-08 W of Pages Mill Pond 24.3 69.1 6.6

5112-09 NE of Maloney Brook 32.8 24.3 42.8

5112-10 Burrs Brook 52.7 6.9 40.4

5112-11 Maloney Brook 66.7 13.7 19.6

5112-12 E of Lake Saltonstall (central) 16.0 6.9 76.7

5112-13 E of Lake Saltonstall (north) 33.0 0.3 66.7

5112-14 E of Lake Saltonstall (south) 25.3 15.3 59.4

5112-15 Lake Saltonstall 13.0 0.2 72.0

Impervious Cover 

• Highest south of 
Foxon Rd (Rt 80) and 
with suburban 
development

• Lowest in RWA 
subwatersheds

• 11% “impacts” 
threshold

• Farm River, 21 
segments
– 1.3% to 21.1%
– Average: 10.6%

– 7 greater than 11%

27%

21%

23%

Questions?

Planning and Watershed Overview 
• Watershed planning process
• Current conditions in the Farm River watershed

Source: fishingnortheast.net

Water Quality Issues

• Surface Water
– Elevated Fecal Indicator Bacteria 

(recreation)
– Excess nutrients (reservoir 

eutrophication, algae blooms, low 
dissolved oxygen)

– Aquatic life use support
– Downstream impacts to estuary and Long 

Island Sound

• Groundwater
– Public and private water supply wells 

(synthetic organic chemicals, 
hydrocarbons, nitrate, sodium, chloride, 
pathogens) 
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Impaired Waters

• CT 2020 Integrated Water 
Quality Report

• “Impaired” designated 
uses
– Recreation (swimming, 

fishing, and boating)

– Aquatic life/habitat
– Fish consumption
– Drinking water supply

• Five impaired stream 
segments

• Impaired coastal 
segments (estuary & bay)

Surface Water Quality Impairments

Name Impaired Segment Impaired Designated Use Cause TMDL Status

Farm River
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

Farm River
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

Farm River
CT5112-00_03b*

Farm River (North Branford)-03b
Habitat for Fish, Other Aquatic Life 
and Wildlife

Flow regime 
modification

No TMDL

Estuary
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

Burrs Brook
CT5112-10_01

Burrs Brook-01
Habitat for Fish, Other Aquatic Life 
and Wildlife

Turbidity, 
sodium

No TMDL

Gulf Brook
CT5112-05_01*

Gulf Brook (North Branford)-01
Habitat for Fish, Other Aquatic Life 
and Wildlife

Flow regime 
modification

No TMDL

Pollutant Load Modeling

• Watershed Treatment 
Model (WTM) – surface 
runoff pollutant loads

• Annual loads of bacteria, 
nutrients, and sediment to 
surface waters

• Primary sources – land use 
• Secondary sources – point 

sources, septic systems, 
illicit discharges, etc.

Model Inputs
• Land Use and Impervious Cover
• Event Mean Concentrations (Developed Land Use)
• Export Coefficients (Rural Land Use)
• Annual Rainfall
• Hydrologic Soil Groups
• Runoff Coefficients
• Septic System Information
• Illicit Connections
• Road Sanding
• Livestock
• Stream Channel Erosion

31%

2%

15%13%

16%

1%
5%

2%

15%

Total Nitrogen

Modeled Pollutant Contributions by Source

26%

7%

10%

5%

34%

13%

5%
Fecal Coliform

Visual Field Assessments

• Investigate 
suspected sources 
in areas with 
impairments

• Identify restoration, 
pollution 
prevention, and 
retrofit 
opportunities

• Standardized field 
protocols
– Stream reaches
– Neighborhoods
– Hotspots
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Visual Field Assessments

• Sites identified by Fuss & 
O’Neill, with SWCD and Save 
the Sound

• Roughly 80 priority sites 
identified 

• Potential NPS sources
– Developed and undeveloped 

municipal properties 
– Urban stormwater, as runoff or 

discharge from drainage systems
– Agricultural land adjacent to streams  

lacking buffers or other BMPs
– Degraded or modified streams, 

banks, floodplains, wetlands

Site-Specific Project Selection Matrix

Questions?

Watershed Assessments
• Water quality
• Pollutant load modeling
• Visual field assessments

Source: fishingnortheast.net

Source: Regional Water Authority

Watershed Management Plan

• Characterize watershed conditions 
& pollutant sources

• Identify priority actions to
– Restore degraded water quality
– Protect high quality waters and drinking 

water supplies

• Identify water quality monitoring 
needs

• Raise public awareness 
• Increase community involvement and strengthen 

stakeholder partnerships
• Satisfy NRCS and CT DEEP/EPA requirements

• Watershed-wide strategies
• Site-specific concepts/demonstration projects
• Timeframe

• Requires coordination and efforts by many partners

Ongoing

Short-
Term

0-2 Years

Mid-Term

2-5 Years

Long-Term

5-10 Years

Year 2 Year 5 Year 10

Plan Recommendations Framework

Strengthen and build local capacity to implement the 
watershed management plan

1. Establish a watershed coalition, and “Coordinator”
2. Obtain endorsement of the Plan by municipal 

leaders
3. Identify and pursue additional funding sources

– Private foundations
– CT DEEP/EPA Section 319 Nonpoint Source Grants
– National Fish and Wildlife Foundation Long Island Sound 

Futures Fund
– NRCS Funding and Technical Assistance

Capacity Building 
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Funding Sources – Section 6 Water Quality Monitoring Program

• Continue monthly WQ monitoring at USGS
stream gage
– Nutrients and bacteria

• Expand monitoring for fecal indicator bacteria
– Mainstem Farm River
– Major tributaries
– RWA monitoring
– Wet and dry weather conditions

• Continue monitoring in Farm River Estuary 
(Friends of Farm River Estuary)

• Review MS4 Permit outfall monitoring data

• Prepare annual WQ monitoring summary

Chris Sullivan  

Water Quality Report Card

• Disseminate information to the public

• Scores determined by comparing water quality 
indicators to scientifically-derived goals

Prior Lake-Spring Lake Watershed District 
Greater Minneapolis

Streamwalks and Track Down Surveys

• Continue streamwalk program
– Farm River and some tributaries completed in 

2020

• NRCS visual stream assessment 
protocols  

• Conduct “track down” surveys of 
identified pollution sources

• Develop subwatershed action plans 
for priority subwatersheds
– Farm River
– Burrs Brook
– Maloney Brook 
– Estuary

Green Infrastructure/LID

• Implement site-specific 
stormwater retrofits

• Incorporate GI into municipal 
capital projects – parking lots 
and “green streets”

• Require the use of GI and LID 
for new development and 
redevelopment (MS4 Permit 
requirement)

• Pursue dedicated, sustainable 
funding or financing 
(Stormwater Utility)

Bioretention/Infiltration

Green Infrastructure and LID
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Green Infrastructure and LID

Underground Solutions

• Parking lots
• Public right-of-way

Site-Specific Green Infrastructure Concepts

Residential Areas
• Forest Road, Grant Drive and Miller Road (N. Branford)
• Jay Place and Marjorie Drive (N. Branford)

• Burban Drive and Cynthia Court (Branford)

Estimated Costs
Bioretention Basins
$4-65K per basin
Tree Box Filter
$14K each

Municipal Facilities
• Veterans Memorial Ice Rink 

(East Haven)
• High School & Intermediate 

School campus (N. Branford)

Site-Specific Green Infrastructure Concepts

Estimated Costs
Bioretention Basins 
$5-61K per basin
Infiltrating Catch Basins 
$32K each

Regenerative Stormwater 
Conveyance at Outfalls
• Forest Rd, Mill Rd and N.B. High 

School (N. Branford)
• North High St (East Haven)

• Alps Rd, Burban Dr (Branford)

Site-Specific Green Infrastructure Concepts

Estimated Costs
Regenerative Stormwater    
Conveyance 
$66K-$1M each

BMPs & Programs for Homeowners
• Encourage homeowners to disconnect 

paved areas and roof drainage 
• Redirect stormwater to lawns, dry 

wells, rain barrels, or rain gardens
• Natural buffers, reduce lawn size, water 

usage, and fertilizer
• Incentive Programs

– Stormwater Fee Discounts or Credits 
– Rebates and Installation Financing 
– Workshop and Give-Away Programs
– Certification and Recognition Programs 
– Municipal sponsored public workshops

Homeowner BMP Incentive Programs

• River Smart “Pledge”
• Other Incentive Programs

– Stormwater Fee Discounts or Credits 
– Rebates and Installation Financing 
– Workshop and Give-Away Programs

– Certification and Recognition Programs 
– Municipal sponsored public workshops

Lake Champlain BLUE® Certification Program

Montgomery County, MD Rainscapes Rewards
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Subsurface Sewage Disposal Systems

• Encourage regular 
maintenance of septic 
systems by homeowners

• Inventory, map, and prioritize 
State-regulated systems in the 
watershed

• Consider changes to 
state/local requirements, 
point-of-sale inspections and 
upgrades

• More stringent standards for 
new and replacement systems 
in source water and coastal 
areas

Municipal Stormwater – MS4 Permits

• Municipal Separate Storm Sewer 
System (MS4) Permits

• Regulates the quality of 
stormwater discharges

• Towns and CTDOT subject to 
permit

Municipal Stormwater – MS4 Permits

• Some overlap between Watershed Management Plan 
and MS4 Permits
– Illicit discharge outfall screening and investigations
– Wet weather sampling of outfalls

– Update of municipal land use regulations
– Stormwater retrofits to disconnect impervious areas

• Explore possibility of 
forming a regional 
stormwater 
collaborative for New 
Haven area 
communities

Agricultural Runoff

• Source of pollutants to 
surface waters and 
groundwater

• Concentrated along river 
corridor and in source 
water areas (N. Branford 
and Wallingford)

Agricultural Runoff

Drainage channels & erosion

Agricultural Runoff

Farms with streams flowing adjacent to or through them
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Agricultural Runoff

Agricultural runoff piped to wetlands & streams

Agricultural Conservation Practices

Vegetated Buffers, Filter Strips, Exclusion Fencing

Agricultural Conservation Strategies

• Other Conservation Practices
– Manure collection and storage 
– Nutrient management (remove, reuse, land application) 

– Cover crops 

– Filter berms

• Farmland Preservation
– Preserve rural/conservation character of Farm River corridor

– Educate landowners on conservation practices and available 
preservation programs

– Agricultural conservation easements, Purchase of Development 
Rights, Public Act 490

– Future open space acquisition of farmland along Farm River corridor

Climate Resilience

• Recommended Actions
– Municipal climate resilience plans (N. Branford & Wallingford)
– Site-specific adaptation projects (nature-based solutions)

– Road-stream crossing assessments
– Update design storm precipitation
– Incorporate climate change impacts in future water supply planning

– Adaptation strategies to enhance resilience of public water systems 
and private wells

Land Use Policy and Planning
• Land use regulatory updates

– Low Impact Development
– Strengthen and improve uniformity of local wetland regulations
– Illicit discharge ordinances
– Climate/flood resilience

• Overlay zones
– Aquifer protection 
– River corridor/streambelt protection (North Branford example)

• 100-yr floodplain (Farm River and Burrs Brook)
• 150 feet from other watercourses

• No-Net-Loss of Forest (NNLF) Policy
– Protect privately-owned forestland from development
– Offset/mitigate planned or permitted forest loss
– Provide incentives for stewardship and retention of privately-owned forest

• Water quality benefits of natural 
systems and processes
– Improved infiltration and reduced runoff
– Pollutant removal

• Other benefits
– Improved climate resilience, carbon                                  

storage, habitat/biodiversity
– Potential for public access

Nature-Based Solutions

Floodplain Restoration

Green Stormwater 
Infrastructure

Dam Removal
Flood and Fish-Friendly 
Culvert ReplacementWetland Conservation
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Nature-Based Restoration Actions

• Creation, enhancement & expansion of stream buffers
• Stream bank and channel restoration
• Wetland enhancement and creation
• Floodplain enhancement and creation
• Removal of undersized or constricting stream crossings
• Upland restoration

Site-Specific Restoration Concepts

• Pages Millpond (N. Branford)
• Farm River Corridor near 

Forest Rd (N. Branford)
up to 7 acres, $124K-$266K

• Burrs Brook (N Branford)
up to 0.5 acres, $9K-$20K

• Burban Dr and Alps Rd 
(Branford)
up to 0.85 acres, $15K-$33K

Buffer Enhancement/Expansion

Site-Specific Restoration Concepts
Bank/Channel Restoration
• Farm River Corridor near Forest Rd 

(N. Branford)
up to 3.5 acres, $73K-$156K

• Burban Dr (Branford)
up to 0.8 acres, $17K-$36K

• Burrs Brook (N. Branford)
up to 0.2 acres, $4K-$9K

Site-Specific Restoration Concepts

• NB High School & Intermediate 
School campus
Enhance: up to 2.8 acres, $43K-$92K

• Burrs Brook (N. Branford)
up to 2.5 acres, $38K-$81K

• Burrs Brook Subwatershed               
(N. Branford)
up to 0.7 acres, $11K-$24K

Wetland & Floodplain Restoration

Site-Specific Restoration Concepts
Wetlands Restoration & Creation 

Estimated Costs
Restoration 
$43K-$92K
Creation
$30K-$65K

Site-Specific Restoration Concepts

• Removal
• Pages Millpond (N. Branford)
• Burrs Brook (N. Branford)

• Replacement 
• 2 crossings in the Farm River 

Corridor near Forest Rd (N. 
Branford)

Improve Stream Crossings and Remove Constrictions 

Estimated Costs
Removal
$30K-$60K
Replacement
$125K-$600K
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Site-Specific Restoration Concepts

• Assess potential removal of structures
- replace river crossing, $50K-$100K
-

Constrictions in the Farm River Estuary
Estimated Cost
$50K-$100K 
feasibility study

Questions?

Plan Recommendations
• Watershed-wide recommendations
• Site-specific recommendations

Source: Regional Water Authority
by Morrowlong - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=82215190

• Drafts of Plan Sections 3-5 available at SWCD’s website: 
https://conservect.org/southwest/

• Submit comments by August 16, 2021:
1. Online

2. Email SWCD@conservect.org

Comments on Draft Plan

Thank you for your time and input!
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