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�‡ Describe the watershed planning process

�‡ Summarize watershed conditions and issues

�‡ Present draft Plan recommendations

�‡ Seek additional community input to finalize the Plan
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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�Z���U���W�Z�}�š�}�W���&�µ�•�•���˜���K�[�E���]�o�o

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



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 Gaillard and 
Saltonstall (2)

�± 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%

�
�1�R���/�D�Q�G���8�V�H�� 14%

�
�2�W�K�H�U�� 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



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



Impervious Cover 

�‡ Highest south of 
Foxon Rd (Rt 80) and 
with suburban 
development

�‡ Lowest in RWA 
subwatersheds

�‡ ���������
�L�P�S�D�F�W�V����
threshold

�‡ Farm River, 21 
segments

�± 1.3% to 21.1%

�± Average: 10.6%

�± 7 greater than 11%

27%

21%

23%



Questions?

Overview of Project and Watershed

�‡ 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) 



Impaired Waters

�‡ CT 2020 Integrated Water 
Quality Report

�‡ �
�–�P�S�D�L�U�H�G����designated 
uses

�± Recreation (swimming, 
fishing, and boating)

�± Aquatic life/habitat

�± Fish consumption

�± Drinking water supply

�‡ Five impaired stream 
segments

�‡ Impaired coastal 
segments (estuary & bay)



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
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15%13%

16%
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Total Nitrogen

Modeled Pollutant Contributions by Source

26%

7%
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5%

34%

13%
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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



Visual Field Assessments

�‡ Sites identified by Fuss & 
�2���1�H�L�O�O�����Z�L�W�K���6�:�&�'���D�Q�G���6�D�Y�H��
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 c�R�D�O�L�W�L�R�Q�����D�Q�G���
�&�R�R�U�G�L�Q�D�W�R�U��

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 



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



Streamwalks and Track Down Surveys

�‡ Continue streamwalk program
�± Farm River and some tributaries completed in 

2020

�‡ NRCS visual stream assessment 
protocols  

�‡ �&�R�Q�G�X�F�W���
�W�U�D�F�N���G�R�Z�Q�����V�X�U�Y�H�\�V���R�I��
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 
�D�Q�G���
�J�U�H�H�Q���V�W�U�H�H�W�V��

�‡ 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



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 Rdand 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












































