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1 Introduction

1.1 Background

The West River watershed is approximately 34 square miles and is located in the municipalities of New
Haven, West Haven, Bethany, Hamden, Prospect, and Woodbridge, Connecticut (Figure 1-1). The 25-
mile long river originates at Lake Bethany and continues south, eventually discharging into New Haven
Harbor. Wintergreen Brook and Sargent River are the major tributaries to the West River. The West
River, like many other urbanized rivers and streams in Connecticut, has been impacted by historical
development and land use activities in its watershed. Water quality in the West River is degraded due to
elevated bacteria levels resulting from stormwater runoff, agriculture, sanitary sewer overflows, illicit
discharges, and other sources. This degradation has resulted in impaired conditions in the watershed,
which means that the waterbodies cannot support certain types of uses, such as recreation or aquatic life
habitat. In 2012, the Connecticut Department of Energy and Environmental Protection (CTDEEP)
developed a Total Maximum Daily Load (TMDL) for bacteria-impacted waterbodies statewide,
including the West River, to begin to address the bacteria impairments. The TMDL identified reductions
in indicator bacteria loads to the West River that are necessary for the impaired segments to meet State
water quality standards and once again support contact recreation.

Save the Sound (STS) is working with the West River Watershed Coalition, CTDEEP, municipalities in
the watershed, and other groups, to develop a watershed based plan for the West River. The
development of the watershed based plan is funded by the Nonpoint Source Grant program under
Section 319 of the Clean Water Act and will be consistent with the CTDEEP and U. S. Environmental
Protection Agency (EPA) “nine elements” watershed planning process. The plan will incorporate
available water quality data and previous and ongoing studies to prioritize waterbodies and
implementation projects to reduce pollutant loads in the watershed. The goal of the watershed based
plan is to facilitate capacity building and engage the watershed municipalities and stakeholders to
ultimately restore impaired segment of West River and Edgewood Park Pond to their designated uses.
Fuss & O’Neill, Inc. was retained by STS to lead the development of the watershed based plan, working
with a Project Steering Committee consisting of representatives from the watershed municipalities,
government organizations, educational institutions, non-profit organizations, and others who live and
work within the watershed.

1.2 The Watershed Planning Process

A watershed based plan is a comprehensive, science-based planning document for the protection and
restoration of water resources. The watershed based planning process characterizes current and
emerging issues facing the watershed, sets goals and objectives, and provides recommendations that
have the clear potential to affect on-the-ground change within the watershed.

The watershed planning process includes the preparation of three related documents. This first
document, the “State of the Watershed” report, summarizes existing water quality and land use
conditions in the West River watershed. It also identifies the major water quality and related water
resources issues to be addressed by the watershed based plan. The second report will document a site-
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http://www.ct.gov/deep/lib/deep/water/water_quality management/305b/2006_305%28b%29fullplu
sapps.pdf

Connecticut Department of Energy and Environmental Protection (CTDEEP), 2012. Connecticut
Statewide Total Maximum Daily Load (TMDL) for Bacteria-Impaired Waters. Appendix A: West River Watershed
TMDL: West River and Edgewood Park Pond.

Connecticut Department of Energy and Environmental Protection (CTDEEP), 2014a. 2014 State of
Connecticut Integrated Water Quality Report Draft — July 2014. Accessed at
http://www.ct.gov/deep/lib/deep/water/water quality management/305b/2014 iwgr_draft 305b_30

3d.pdf.

Connecticut Department of Energy and Environmental Protection (CTDEEP), 2014b. Preliminary Site
Assessment for West River Watershed Plan in Bethany, Hamden, New Haven, Prospect, West Haven
and Woodbridge, Connecticut NDDB Preliminary Assessment No.: 201411536. December 2, 2014.

Connecticut Department of Public Health (CTDPH), 2014. Public Water Supply Service Area in
Connecticut (ArcGIS Data Layer). Accessed at
http://www.arcgis.com/home/item.html|?id=b5a6750a85cd49ffa800elaab88db95c.

Connecticut Fund for the Environment/Save the Sound (CFE/STS), 2013. West River Final Monitoring
Report New Haven, Connecticut September 2013.

Cuomo, C. & Zinn G., 2007. “Benthic Invertebrates of the Lower West River.” Bulletin Series Yale
School of Forestry and Environmental Studies, Number 100. Yale University, 1997.

CT Rivers Community, 2014. “West River (West Haven).” Accessed at
http.//ctrivers.wikispaces.com/West+River+(West+Haven).

Diversified Technology Consultants (DTC), 2009. Beaver Pond Trash Study. City of New Haven, January,
2009.

Elm City Parks Conservancy. Accessed at http://www.cityofnewhaven.com/Parks/ecpc.asp.

Environmental Protection Agency, U.S. (EPA), 2013. Wetlands Definitions. Accessed at
http://water.epa.gov/lawsregs/quidance/wetlands/definitions.cfm.

Federal Emergency Management Agency (FEMA), 2013. Flood Insurance Study Number 09009CV001C
New Haven County, Connecticut. Revised October 16, 2013.

Friends of Edgewood Park, 2014. Homepage. Accessed at http://www.friendsofedgewoodpark.org/

Frisman, Paul, 2014. Use of Magnesium Chloride During Snow Storms. Office of Legislative Research,
Research Report. 2014-R-0001. Accessed at http://www.cga.ct.gov/2014/rpt/pdf/2014-R-0001.pdf

Fuss & O’Neill, 2012. Stormwater Master Plan Southern Connecticut State University Master Plan Update, 2009
Amendment. Southern Connecticut State University New Haven and Hamden, Connecticut. DCS Project
# BI-RS-250.
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2006. http://www.yale.edu/ynhti/curriculum/units/1984/6/84.06.06.x.html.
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Milone & MacBroom, 2011. Alternatives Analysis: Pond Lily Dam Removal West River New Haven, Connecticut.
MM1#£1899-08-5.

Milone & MacBroom, 2012. West River Tide Gate Monitoring. Inter-Office Memo, James G.
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Natural Resources Conservation Service (NRCS), Soil Survey Division Staff, 1993. Soil Survey Manual.
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Table A-1. Impervious Cover Coefficients for Modeled Land Uses

Impervious Cover Coefficients
New York State .
Land Use Stormwater Design Sleavin et al. (2000) Prisloe et al. WTM (2013) Selected
Manual (2003)
Low Density Residential 0.11-0.14 0.08-0.14 0.088-.26 0.12 0.1
Medium Density Residential 0.14-0.21 0.16-0.21 0.29 0.21 0.21
High Density Residential 0.28 -0.44 0.21-0.39 0.38 0.33-0.44 0.33
Agriculture 0.02 0.022 - 0.045 0.003 - 0.037 - 0.03
Commercial 0.70 -0.74 0.54 0.26 - 0.56 0.72 0.7
Forest - 0.01-0.068 0.007 - 0.197 - 0.01
Institutional 0.31-0.38 - - - 0.34
Industrial 0.50 - 0.56 0.53 0.32 0.53 0.4
Open Space 0.09 0.050 - 0.094 0.036 - 0.056 - 0.05
Roadway - 0.433 0.088-.26 0.8 0.8
Water - - - - 0
Wetland - - - - 0
Sources:

Center for Watershed Protection (CWP), 2013. Watershed Treatment Model (WTM) 2013 Documentation. Prepared by Deb Caraco, P.E. and the
Center for Watershed Protection. Updated June, 2013.

New York State Department of Environmental Conservation, 2001. New York State Stormwater Management Manual. Appendix A: The Simple
Method to calculate Urban Stormwater Loads. Accessed at http://www.dec.ny.gov/docs/water_pdf/simple.pdf

Prisloe, Michael, Emily Hoffhine Wilson, & Chester Arnold (2003), Final Report Refinement of Population-Calibrated Land-Cover-Specific Impervious
Surface Coefficients for Connecticut. Accessed at http://nemo.uconn.edu/tools/impervious_surfaces/pdfs/Prisloe_etal 2003.pdf

Sleavin, William J., Daniel L. Civco, Sandy Prisloe, & Laurie Giannotti, 2000. Measuring Impervious Surfaces for Non-Point Source Pollution Modeling.



http://nemo.uconn.edu/tools/impervious_surfaces/pdfs/Prisloe_etal_2003.pdf

Table A-2. Runoff Event Mean Concentrations (EMCs) for Modeled Land Uses

PLOAD/ .
NH Stormwater NY State Stormwater Design
Source CH2M 9 WTM Defaults Selected
Manual Manual
HILL
Pollutant ™N P TSS FC ™N P TSS FC ™N P TSS FC ™N P TSS FC
#/ 100 as as mg mg MPN/
Units mg/L | mg/L | mg/L | #/ 100 ml mg/L mg/L mg/L ml as noted noted noted as noted mg/L /L /L Jﬁ?
Low Density 15- 0.11 - 15- 2.6- 0.31 20000
Residential 515 | 052 | 8 8700 9.1 2.1 602 18 | 2TMIL | g | ™YL | vpN/100 mi 5 0.5 | S0 | 8700
Medium
: 15- 0.11 - 15- 2.6- 0.31 20000
Der_mty _ 5.15 0.52 85 8700 o1 51 602 18 2.1 mg/L mg/L 50 mg/L MPN/100 mi 7 0.11 | 100 | 8700
Residential
High Density 15- 0.11 - 15- 2.6- 0.31 20000
Residential 515 | 052 | 8 8700 9.1 2.1 602 18 | 2TMIL | g | STMYL | vpNs100 mi ° 1 | 120 | 8700
Agriculture 5.98 0.37 145 - - - - - - - - - 598 | 0.37 | 145 800
) 2.1- 0.14 - 19- 0.31 20000
Commercial 2.97 0.33 77 1400 P 015 9 11-18 | 2.1 mg/L mg/L 43 mg/L MPN/100 mi 3 0.2 80 1400
Forest 178 | 011 | s1 500 ; ; ; ; 25 0.2 los/ 100 100 bilion/ |y 26 | 911 | 51 | s00
Ibs/acre acre Ibs/acre acre
Institutional 2.97 0.33 77 1400 - - - - - - - - 3 0.5 85 1400
) 17- 0.25 20000
Industrial 3.97 0.32 149 2300 - - 298 27-58 | 2.2mg/L mg/L 81 mg/L MPN/100 mi 4 0.3 | 150 | 2300
Open 37- 240 -
space 1.74 0.11 51 500 0-9.1 | 0-21 602 940 - - - - 5 1 50 500
1.4- 51- 120 - 0.25 20000
Roadway 2.65 0.43 141 1400 29 0- 0.55 468 370 2.3 mg/L mg/L 81 mg/L MPN/100 mi 2.7 0.4 | 150 | 1400
Water 1.38 0.08 6 500 - - - - 12.8 0.5 Ibs/ 155 - 1.38 | 0.08 6 500
Ibs/acre acre mg/L
Wetland 1.38 0.08 6 500 - - - - - - - - 1.3 0.2 22 500
Sources:

McCarthy, Jilian, 2008. New Hampshire Stormwater Manual Volume 1: Stormwater and Antidegradation, December 2008.

http://des.nh.gov/organization/divisions/water/stormwater/documents/wd-08-20a_apxd.pdf.

New York State Department of Environmental Conservation, 2001. New York State Stormwater Management Manual. Appendix A: The Simple
Method to calculate Urban Stormwater Loads. Accessed at http://www.dec.ny.gov/docs/water_pdf/simple.pdf

PLOAD version 3.0 An ArcView GIS Tool to Calculate Nonpoint Sources of Pollution in Watershed and Stormwater Projects User’s Manual. Accessed at
http://water.epa.gov/scitech/datait/models/basins/upload/2002_05 10 BASINS b3docs PLOAD_v3.pdf



http://des.nh.gov/organization/divisions/water/stormwater/documents/wd-08-20a_apxd.pdf
http://www.dec.ny.gov/docs/water_pdf/simple.pdf
http://water.epa.gov/scitech/datait/models/basins/upload/2002_05_10_BASINS_b3docs_PLOAD_v3.pdf

Table A-3. Existing Land Use Composition by Subwatershed in Acres

I 2 g 8
o - _ - — 5 —
Sl ¢ | .| %8 =5 | §F |82 5% ¢ T
3 o o T3 B 2 56 2§ & % 2| 8
Subwatershed 3 £ 5 S 3 = ol €O - ol o} =
5 £ Y Z e 3% | ¢ € = | 2
2 3 2& | = B 3¢ & ¢
=
Beaver Brook Subwatershed (1261 acres) 0 57 0 468 6 214 0 110 149 | 229 | 13 15
Belden Brook Subwatershed (950 acres) 108 0 67 142 0 21 0 433 63 110 3 3
Lower West River Subwatershed (4993 acres) 7 355 280 1073 343 290 0 601 998 | 762 | 101 | 185
Middle West River Subwatershed (4118 acres) 149 25 1529 5 441 61 536 905 21 156 | 238 | 52
Sargent River Subwatershed (3656 acres) 413 142 1565 0 0 119 402 711 15 118 | 126 | 44
Upper West River (2579 acres) 88 48 1338 0 17 0 592 225 2 84 | 106 | 80
Wilmot Brook Subwatershed (2724 acres) 160 0 209 1025 15 138 171 313 336 | 298 | 26 32
Wintergreen Brook Subwatershed (1795 acres) 15 3 1137 64 50 159 0 137 80 83 46 19
Total (Watershed) 940 630 6125 | 2777 872 1002 1701 3436 | 1665 | 1840 | 659 | 430




Table A-4. Existing Land Use Composition Percentages

o [ 25 | - = = IR
e 8 _ | 88| 3 T | EE £,8 ¢ T
= ) ) c 5 o cc |5Ec Q ie) Q =
S o O g % = VO (=90 %) I = |
0 £ 5 el > 2 0T |50 c o S =
s £ | £ | g3 T2 :g 28% & € | = ¢
=) 5 5 0 £ 7] g0 =290 a =
< O T = O o le)
Subwatershed
Beaver Brook Subwatershed (1261 acres) 0% 4% 0% 37% 1% 17% 0% 9% 12% 18% 1% 1%
Belden Brook Subwatershed (950 acres) 11% 0% 7% 15% 0% 2% 0% 46% 7% 12% 0% 0%
Lower West River Subwatershed (4993 acres) 0% 7% 6% 21% 7% 6% 0% 12% 20% 15% 2% 4%
Middle West River Subwatershed (4118 acres) 3% 1% 37% 0% 11% 1% 13% 22% 1% 4% 6% 1%
Sargent River Subwatershed (3656 acres) 11% 4% 43% 0% 0% 3% 11% 19% 0% 3% 3% 1%
Upper West River (2579 acres) 3% 2% 52% 0% 1% 0% 23% 9% 0% 3% 4% 3%
Wilmot Brook Subwatershed (2724 acres) 6% 0% 8% 38% 1% 5% 6% 11% 12% 11% 1% 1%
Wintergreen Brook Subwatershed (1795 acres) 1% 0% 63% 4% 3% 9% 0% 8% 4% 5% 2% 1%
Total (Watershed) 4% 3% 28% 12% 4% 5% 8% 16% 7% 8% 3% 2%




Figure A-1. Existing Land Use Composition
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Table A-5. Model Input Data — Dwelling Units, Percent Unsewered Households, Businesses,

Riparian Buffer Area, and Road Information

Percent of
Households in Riparian Buffer Length of Roads | Road Sanding
Subwatershed Dwelling Units Subwatershed Businesses Area

Unsewered (acres) (mi) (Ibs/yr)
Beaver Brook Subwatershed (1261 acres) 6,201 0% 310 0 32.9 328,523
Belden Brook Subwatershed (950 acres) 679 9% 2 29 111 110,542
Lower West River Subwatershed (4993 16,889 0% 1,301 51 85.0 850,471
acres)
Middle West River Subwatershed (4118 503 47% 264 2 16.8 168,111
acres)
Sargent River Subwatershed (3656 acres) 347 100% 70 32 15.8 158,199
Upper West River (2579 acres) 196 100% 16 25 10.4 104,452
Wilmot Brook Subwatershed (2724 acres) 3,174 0% 17 139 40.7 407,302
Wintergreen Brook Subwatershed (1795 063 9% 43 278 12.3 122,890

acres)




Table A-6. Modeled Existing Annual Pollutant Loads by Source Type

™ P TSS FC Runoff Volume
Ib Ib Ib billion acre-ft
Land Use 316,315 28,643 6,597,601 1,246,814 32,578
Other Sources 29,345 10,420 7,885,006 1,659,056 0
Septic Systems 1,812 302 12,081 34,953 0
CSOs 2,529 241 18,062 548,800 0
llicit Connections 2,041 802 16,609 843,737 0
Channel Erosion 19,758 8,694 6,586,019 0 0
Farms/Livestock 2,914 333 0 11,116 0
Marinas 291 49 1,942 220,450 0
Road Sanding 0 0 1,250,292 0 0
Total before existing load reductions 345,661 39,063 14,482,607 2,905,869 32,578
Existing practices load reductions (negative is a reduction) -34,425 -4,490 -1,152,235 -3,37976 -2114
Total minus existing load reductions 311,236 34,573 13,330,372 2,567,894 30,464




Table A-7. Modeled Existing Annual Pollutant Loads by Land Use

TN ™ 1SS FC Runoff Volume TN ™ 1SS FC Runoff Depth
% of % of % of % of % of

Land Use b b b billion acre-ft contribution contribution contribution | contribution contribution

to total land to total land to total land | to total land to total land

use load use load use load use load use load
;Z\;\i/d[)e?:iitly 21,009 2,101 210,089 166,602 1,549 6.6% 7.3% 3.2% 13.4% 4.8%
gﬂei%:r;izfnsny 77,666 1,220 1,109,519 439,929 4,091 0.2% 0.1% 16.8% 35.3% 12.6%
:Ieg!;d[e)ﬁt?glty 99,078 11,009 1,321,034 436,497 4,059 4.1% 2.5% 20.0% 35.0% 12.5%
Agriculture 10,918 676 264,741 6,657 673 5.0% 10.0% 4.0% 0.5% 2.1%
Commercial 12,912 861 344,328 27,462 1,587 0.4% 0.3% 5.2% 2.2% 4.9%
Forest 4,042 250 115,819 5,175 837 3.7% 5.5% 1.8% 0.4% 2.6%
Industrial 16,136 1,210 605,088 42,285 1,487 1.2% 2.4% 9.2% 3.4% 4.6%
Institutional 12,369 2,062 350,463 26,308 4,971 32.5% 24.4% 5.3% 2.1% 15.3%
Open Space 15,929 3,186 159,288 7,260 1,175 6.5% 9.7% 2.4% 0.6% 3.6%
Road 37,374 5,537 2,076,328 88,321 12,095 8.1% 13.5% 31.5% 7.1% 37.1%
Water 8,700 504 37,825 0 0 9.5% 5.5% 0.6% 0.0% 0.0%
Wetland 182 28 3,078 319 52 14.7% 17.3% 0.0% 0.0% 0.2%
Total 316,315 28,643 6,597,601 1,246,814 32,578




Table A-8. Modeled Load Reductions from Existing Practices

Load Reduction from Existing ™ ™ 1SS FC \/Rctlllr];ﬁe ™ ™ 1SS FC \/Rctlllr];ﬁe
rractoes (bsfea I Ib Ib billion acre-ft red:ﬁtion red:ﬁtion red:ﬁtion red:ﬁtion % reduction
Street Sweeping 408 35 7,461 0 0 0.1% 0.1% 0.1% 0.0% 0.0%
Street Sweeping - Sanding 0 0 36,217 0 0 0.0% 0.0% 0.9% 0.0% 0.0%
Riparian Buffers 27,871 3,539 561,950 139,571 2,114 8.8% 12.4% 8.1% 11.2% 6.5%
Catch Basin Cleaning 5,884 872 544,859 0 0 1.9% 3.0% 8.3% 0.0% 0.0%
Marina Pumpouts 262 44 1,748 198,405 0 0.1% 0.2% 0.0% 15.9% 0.0%
Total Reduction 34,425 4,490 1,152,235 337,976 2114 10.9% 15.7% 17.4% 27.1% 6.5%
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Appendix B

Maltby Lakes Subwatershed
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Figure B-1. Maltby Lakes Subwatershed
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Figure B-2. Maltby Lakes Subwatershed Aerial Photo
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