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E.2 Potential Threats to Water Quality

Executive Summary

ES-l
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The Tankerhoosen River has long been
recognized as an important natural
resource and a key inland watershed
critical to the health of Long Island Sound. The high water quality (classified as A) in
the upper regions of the Tankerhoosen River sustains a significant natural resource of
the State of Connecticut - the Belding Wild Trout Management Area, one of only two
Class I wild trout areas east of the Connecticut Ri,-er. The imporcance of these small,
high-quality watersheds to the downstream health of the larger river basins, and
therefore to Long Island Sound, is well recognized. Of utmost importance to these high
quality watersheds is protection of the headwaters regions.

The Tankerhoosen River watershed is
an approximately 12.9 square-mile sub
regional basin within the larger
Hockanum River and Connecticut River
watersheds in nordl-central
Connecticut. Approximately 70% of the
watershed is located within the Town of
Vernon, with the remaining portions
witllin the Towns of Tolland, Bolton,
and Manchester.

The headwaters region of the Tankerhoosen River is bisected by Interstate 84.
Development pressure in this headwaters region at the Exit 67 interchange in Vernon
poses a major threat to the long-tertn health of the watershed. Further stresses on the
headwaters have been created by development of an industrial park in Tolland through
which a key headwater stream flows, as well as the presence of the highway itself, which
continues to generate increasing traffic loads from development along the 1-84 corridor.
There has also been declining water quality in the lower reaches of the Tankerhoosen
River in recent years. The lower region of the watershed is classified as "B", and was

The importance of protecting the Tankerhoosen is recognized by both local and srate
agencies. The State Plan of Conservation and Development identifies the riverway as a
proposed preservation and conservation area. The Vernon Open Space Plan proposes
a greenway plan of 2000 preserved acres along the Tankerhoosen. Most recently, The
Nature Conservancy has identified several key watersheds in the state that it considers
particularly important to the future protection of Long Island Sound, including the
Tankerhoosen River watershed.

E.1 The Tankerhoosen - A Key Inland
Watershed

F;\P2005\0257\.\20\Tank W:ltcrsh(:J Pbn Fln:aI.Joc
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cited as impaired in the Connecticut Department of Environmental Protection's (DEl')
most recent list of water bodies not meeting water qualiry standards.

E.3 The Need for a Comprehensive
Watershed Plan

The need for local decision-makers to consider the environmental consequences of
development proposals thar would impact the Tankerhoosen River has been expressed
by rhe warershed towns, local advocacy groups including the Friends of the Hockanum
River Linear Park and the Hockanum River Watershed Association, 11,e Nature
Conservancy, and the DEI'.

An informal partnership was formed in 2005 to build upon rhe successful communiry
based river monitoring and assessment program of rhe Connecticut River Watch
Program and rhe Hockanum River Warch Program. Led by the Friends of rhe
Hockanum River Linear Park, this group also included representatives of the
Hockallum River Watershed Association, the Belding Wildlife Management Area, the
North Central Conservation District, the Town ofVemon, and orher local volunteers.
Their objective was to address the immediate and long-term threars to water quality and
natural resources in the Tankerhoosen River watershed by developing and
implementing a comprehensive, scientifically-based watershed management plan.

In 2007, the Friends of the Hockanum River Linear Park retained Fuss & O'Neill, lnc.
to de\-elop a management plan for the Tankerhoosen River watershed. The goal of the
watershed management plan is to identify recommendations that will help maintain and
enhance water quality and ecological health in and along the Tankerhoosen Rivcr and its
tributaries. Funding for the projcct has been provided by the National Fish and Wildlifc
Foundation, Long Island Sound Futures Fund, Rivers Alliance of Connccticut, and the
Town of Vcmon. A Technical Advisory Committec was also formed to guidc the
dc\·elupment of the plan, including rcprcsentatives of the previously mentioned groups.
This plan reflccts the combined efforts of Fuss & O'Neill, the Tcchnical Advisory
Cummittee, stakeholders, and state and local resourcc agencies.

E.4 Plan Development Process

The Tankcrhoosen River Watcrshed Management Plan is the culmination of dcsktop
analyses and field assessments performed by the project team under the direction of the
Technical Advisory Committee. The plan syndlesizes information from earlier studies
and reports on the watcrshed, Geographical Information System (GIS) mapping and
analyses, revicw of land use regulations, and detailed field assessments to document
bascline watershed conditions, the potential impacrs of future de\-elopment in the
watershed, and recommended actions to protect and restore water quality and natural
resources.

The plan has also been developed consistent with EPA's guidance for the development
of watershed-based plans, which includes nine key elements that establish the structure
of the plan. These nine elements include specific goals, objectives, and strategies to

I r-:\P2005\0257\i\20\T:lnk \X'JIl:nhl:J I'Lm hnJ.1Joc ES-2
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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

Development of the watershed management plan
consisted of the following five major tasks:

1. Assessment of baseline and potential future
w3rersbed conditions,

2. Review of land use regulations in the watershed,
3. Field inventories of stream corridors and upland

areas in the watershed,
4. Identification of watershed management goals, objectives, and potcntial

management strategies to address watersbed issues,
5. Development of watershed-wide, targeted, and site-specific watershed

management recommendations.

Thc initial task was to develop an understanding of thc current conditions of the
Tankemooscn River watcrshed. To accomplish this, the project team reviewed existing
watershed data, studies, and reports; compiled and analyzed GIS mapping of the
watershed and various subwatersheds; and developed pollutant loading and impervious
cover models to evaluate areas in d,e watershed that are most at-risk from future
development.

A comparative subwatershed analysis was also performed to identify the Tankerhoosen
River subwatersheds that 1) are more sensitive to future development and should be the
focus of watershed conscrvation efforts to maintain existing higb-quality resources and
conditions and 2) are likely to have been impacted and have greater porential for
resroration to improve or enhance existing conditions. The results of the baseline
assessment were documented in the report, Baseline IPatershed ASSessnJCIl/, Tankerhoosen
RitlCr Watershed, dated May 28, 2008 (Fuss & O'Neill, Inc.).

The results of the comparative subwatershed analysis were used to target individual
subwatersheds for detailed field inventories. Using screening-level assessment
procedures developed by the Center for Watershed Protection and EPA, field crews
assessed approximately 8.7 miles of stream corridors, porential hotspot land uses, and
representative residential neighborhoods, streets, and stortn drainage systems. The field
inventories identified a number of common issues and problems, as well as potential
candidate sites for stormwater retrofits, stream restoration, and other targeted projects.

The project team also reviewed municipal land use regulations and planning documents
within d,e watershed towns, focusing on Veroon and Tolland, which comprise the
majority of the land area in the Tankerhoosen River watershed and have the greatest

I F:\P200S\02S7\A20\T:mk Watershed. Pbn Fm:d.doc E5-3



fJ FUSS&O'NEILL
I
I
I
I
I
I
I
I
I
I

E.5

potential for future development. TI,e land use regulatory review identified a number of
recommendations to improve stormwater management, encourage or require the use of
Low Impact Development (LID), reduce the amount of impervious cover generated by
future development, and better protect watercourses, wetlands, and riparian areas.

TI,e combined results of the watershed field inventoties and land use regulatory review
are described in tl,e report, Watershed Field Inventories and Lalld Use Regulatory Review,
Tallkerhoosen River ~l7alershed, dated Octobet 2008 (Fuss & O'Neill, Inc.).

The project team then developed a series of goals, objectives, and potential
management strategies for the watershed based upon the results of the watershed
inventory and evaluation phases of the project. Potential management strategies were
further refined with input from the Technical Advisory ColllDl.ittee, culminating in the
plan recommendations that are presented in this document.

Watershed Management Goals

TI,e Tankerhoosen River Watershed Management Plan is intended to be an affordable
and effective plan that can be implemented by the watershed municipalities, residents,
and otller stakeholders. The overall goal of the plan is to maintain and enhance water
quality and ecological health in and along tile Tankerhoosen River and its tributaries,
which is essential to the economic well-being, environmental and public health,
recreational opportunities, and quality of life for tile residents, local governments, and
visitors of the Tankerhoosen River watershed. 'Ibis can be achieved by:

I
I

• Protecting the upper region of the Tanketlloosen River watershed, including
high-quality headwater streams that sustain significant natural resources such as
the Belding Wild Trout Management Area, from existing pollutant sources and
future Weats related to flew development and redevelopment.

I
• Restoring and enhancing the water quality and ecological healtl, of inlpacted

portions of the Tankerhoosen River and its tributaries to support designated
uses for fish and wildlife habitat and recreational uses.

I E.6 Plan Recommendations

I
I
I

A set of specific objectives and recommended actions were developed to satisfy the
management goals for the watershed. The plan recommendations include watershed
wide recommendations tIlat can be inlplemented throughout the Tankerhoosen River
watershed, targeted recommendations tl,at are tailored to issues \vitbin specific
subwatersheds or areas, and site-specific recommendations to address issues at selected
sites tIlat were identified during the watershed field inventories. Recommendations can
be viewed as short-term, mid-term, and long-term according to their implementation
priority.

I
• Short-Term Recommendations are initial actions to be accomplished wit1lin

tile first one to two years of plan implementation. These actions establish tile

V\P2005\0257\A20\Tank Watershed Pb.n FtnJ.l.JocI ES-4 _
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framework for implementing subsequent plan recommendations. Such actions
include developmenr of local regulations and srormwarer design guidance,
discharge investigations, education program planning, and field inventories
within previously unassessed subwatersheds. Small demonstration restoration
projects could be completed during this phase, however construction of larger
retrofit practices and stream restoration projects requiring extensive design,
engineeting, and permitting sbould be planned for later implemenration.

• Mid-Term Recommendations involve continued programmatic and
operational measures, delivery of educational and outreach materials, and
construction of one or two larger retrofit and/or stream restoration projects
over the nexr two to four years. Progress on land conservation, LID
implementation, and discharge investigation follow-up activities should be
completed during this period, as well as project moniroring and tracking.

• Long-Term Reconunendations consist of continued implemenration of any
additional projects necessary ro meet watershed objectives, as well as an
evaluation of progress, accounting of successes and lessons learned, and an
updare of the watershed management plan. Long-term recommendations are
intended to be completed during the next 5- to 10-year timeframe and beyond.

Table ES-1 summarizes the management recommendations for the Tankerhoosen River
warershed. TI,e recommendations are organized by implementation priority (sbort-,
mid-, and long-term) and scale/location (watershed, targeted, or site-specific).
Successful inlplementation of this plan \vill requite a cooperative effort and
commitment from the key watershed stakeholders, including a recommended watershed
coalition consisting of the Friends of the HockanUffi River Linear Park and other
members of the Technical Advisory Committee, the watershed municipalities and
citizens, state and federal agencies, and other groups. The table also identifies d,e
watershed stakeholders who should be involved in implementing the plan
recommendations in either a lead or support role.

I F:W2(KIS\0257\A20\T:mk W3tershL-d Pbn Hn.ll.doc ES-5
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Table ES-1. Watershed Management Plan Recommendations Summary

Who Should be Involved (L = lead, A = assist)

c: l!!Ul 0
c: n. E .,

c: ~ ...J "iii ~0 a: 0
Key Actions 0 I- U « :>

"" I l!! ~ "05 ." - ." ., :: I-
~

., 0 .,
j0 .<: .<: 0

i!;o ~ l!! Ul l!! « Ol 0 n. « c:." 0 0 c: W CIl n. .,.C:

~
c: J!l ." U :: '0 c: U.g B ., c: c: 0 W

~.C: '" '" u a: a; 0 ti a: CIl
n. CIl u. :: ...J z I <Xl U Z ::l u

Obiective 1. Build e Foundation for ImDlementino the Plan
Form sustainable partnership or coalition S W A L A A A A

Adopt watershed management plan S W L A

Identify potential funding sources and submit grant applications S W L L A A A A A A A

Objective 2. Enhance In-Stream and Rloerian Habitat
Conduct fish passage assessments S T A L A A

Revise local stream crossing & stormwater design standards S W L
Belding Pond Dam removal feasibility evaluation S T A A L
Conduct aquatic invasive species study S S A L
Priority stream restoration proiects MIL S A L A

Obiective 3. Protect/Restore RiDarlan Buffers
Priority riparian buffer restoration projects MIL S A L A A A

Adopt stream buffer regulations. pending enabling legislation M W L
Revise riparian buffer recommendations (Tolland) S W L
Incorporate Invasive species management measures M T L A A A

Obiective 4. Identify and Eliminate Illicit Discharoes
Targeted illicit discharge investigations S T L A A

Implement municipal lODE programs M W L
Priority stream cleanup efforts S S L A A

Develop education/outreach materials S W L A A

Deliver education/outreach to the Dublic M W L A

Objective 5. Residential Manaaement Practices
Increase watershed stewardship signage in residential areas M W L A A A A

Encourage disconnection of rooftop runoff M W L A A

Develop education/outreach materials S W L A

Deliver education/outreach to the Dublic M W L A

Obiective 6. Municiaal and Business Manaaement PractIces
Review municipal facility compliance S W L
Improve municipal stormwater management programs SIM W L
Implement street sweeping and catch basin cleaning M W L L
Develoc education/outreach materials S W L A

•

F\I)200S\0257\A20\Tank Watersht."I:!. Plan Fin:llckx ES-6
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Table ES-l. Watershed Management Plan Recommendations Summary

Who Should be Involved (L =lead, A =assist)

C l!!Ul .2
C ll. '"

.,
C ~ ...J Cii ~
0 ~ a: 0 «Key Actions u :>

~
:I: l!! ~ <5" - " .,

~ b ~
., 0 .,

i.&: .&:

? .g l!! Ul l!!
~

Ol 0 ll. « C

" 0 0 C w en ll. .,
B ~ C .,

" u '0 C
0 U W N0 ., 1ii C C

'C
.,

'C .. u a: a; 0 ~ a: en E
ll. en ~ LL ~ ...J Z :I: In U U Z => U

Deliver education/outreach to the public M W l A
Increase watershed stewardship sianaae in commercial areas M W l A A A A

Obiective 7. ImDlement Water Qualltv Monitorina Prooram
Develop and implement long-term monitoring program S W l A A A A

Field monitorina study of LID effectiveness M W A l A

Obiective 8. Protect Ooen Soace
Priority land acqUisitions SIM T l A A A A
Continue to implement municipal open space plans S T l
Seek alternative funding sources for open space acquisition SIM T l A

Promote use of open space through trail maps and events SIM T l A A

Develop and implement invasive species management plan M T l A A A

Objective 9. Promote LID and Sustainable Site Design
Monitor effectiveness of LID regulations (Tolland) S/M w l
Revise Inland Wetland regulations for consistency (Tolland) S W l
Develop and implement new stormwater/LiD regulations (Vernon) S W l

Form advisory committee S W l
Develop Town stormwater/LiD manual and/or guidance S W l
Update existing zoning. subdivision. wetlands regulations S W l

Priority stormwater retrofits MIL S A l A A
Incorporate LID inlo Town projects M W l
LID demonstration projects (green roads, public works, schools) S S l A A
Develop education/outreach materials S W l A A
Deliver education/outreach to the public M W l A

Obiective 10. Assess Additional SUbwatersheds
Perform stream and upland assessments I S I T I I I l I I A I A I A I I I I I A

Poom}' Abbrevutlons. S - short-term, ~l - D1Jd-tenn~ L - long-term Scale, Loc:Olbon .\bbrc\'laooos: W - v..'2tcrshed-Wlde, T - targeted, S - slfe-speofic
I rRLP - Hockanum R.l'ver Lmeu Park, ~CCD - North Central Conservation D1StDC~ I lR\':'~-\ -I'ockanum RIver \X'atershed ASSOClatton, ConnDOT - Connecticut
Department ofTr:msportanon, CfDEP - Conn<encu, Department of Eovtronmental Pro'<enon" 'RCS - :-'-atur.tl Resource Consernt1On Semee, USGS - l:ntted
State Geological Surrey, USEP.\ - U.S. Enmonmental PrOleenon Agency, Beldmg W~l\ - Bdchng \nrllife ~lanagement.\rea
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1 Introduction

1.1 The Call for a Comprehensive
Watershed-Based Plan

The Tankerhoosen - A Key Inland Watershed
The Tankerhoosen River watershed is an """'",.....,...-...,,..,.,.........._--....,........
approximately 12.9 square-mile sub
regional basin within the larger
Hockanum River and Connecticut River
watersheds in nord,-central Connecticut.
Approximately 70% of the watershed is
located within the Town of Vernon, with
the remaining portions within the Towns
of Tolland, Bolton, and Manchester.

The Tankerhoosen River has long heen
recognized as an inlportant natural
resource and a key inland watershed
critical to the health of Long Island
Sound. The high water quality (classified as A) in the upper regions of the
Tankerhoosen River sustains a significant natural tesource of the State of Connecticut
the Belding Wild Trout Management Area, one of only two CL~ss I wild trout areas east
of the Connecticut River. The inlponance of these small, high-quality watersheds to the
downstream hcalth of the largcr river basins, and therefore to Long Island Sound, is
well recognized. Of utmost imponance to these high quality watersheds is ptotecti n of
the headwaters regions.

The inlpottance of protecting the Tankethoosen is tecognized by both local and state
agencies. The State Plan of Conservation and Development identifies the riverway as a
proposed preservation and conservation area. The Vernon Open Space Plan proposes
a greenway plan of 2000 preserved acres along the Tankerhoosen. Most recendy, Thc
Nature Conservancy has identified several key watersheds in the state that it considers
particularly important to the future protection of Long Island Sound, including the
Tankerhoosen River watershed.

Potential Threats to Water Quality
The headwatcrs region of the Tankerhoosen Rivet is bisected by Interstate 84.
Development pressure in this headwaters region at the Exit 67 interchange in Vernon
poses a majot threat to the long-tenn health of me watershed. Further stresses on me
headwaters have been created by development of an industrial park in Tolland through
which a key headwater stream flows, as well as the presence of the highway itself, which
continues to generate increasing traffic loads from development along the 1-84 corridor.
There has also been declining water quality in the lower reaches of the Tankerhoosen
River in recent years. The lower region of the warershed is classified as ''B'', and was
cited as inlpaired in the Connecticut Department of Environmental Protection's (DEP)
most tecentlist of water bodies not meeting water quality standards.
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The Need for a Comprehensive Watershed Plan
The need for local deci ion-makers to consider the environmental consequences of
development proposals that would impact the Tankerhoosen River has been expressed
by the watershed towns, local advocacy groups including the Friends of the Hockanum
River Linear Park and the Hockanum River Watershed Association, The ature
Conservancy, and the DEP.

1.2 Plan Development Process

The Tankerhoosen River Watershed Management Plan is the culmination of desktop
analyses and field assessments performed by the project team under the direction of the
Technical Advisory Committee. The plan synthesizes informatioll from earlier smdies
and reports Oll the watershed, Geographical Information System (GI ) mapping and
analyses, teview of land use regulations, and detailed field assessments to document
baseline watershed conditions, the potential inlpacts of future development in the
watershed, and recommended actions to protect and restore water quality and natural
resources.

In 2007, the Friends of the Hockanum River Linear Park retained Fuss & O'Neill, Inc.
to develop a management plan for the Tankerhoosen River watershed. Funding for the
project has been provided by the National Fish and Wildlife Foundation, Long Island
Sound Futures Fund, Rivers Alliance of Connecticut, and the Town of Vcroon. A
Technical Advisory Committee was also formed to guide the development of the plan,
including representatives of the previously mentioned groups. This plan is the
culmination of efforts between Fuss & O'Neill, the Technical Advisory Committee,
stakeholders, and state and local resource agencies.

TI,e goal of the watershed management plan is to identify recommendations that will
maintain and enhance water quality and ecological health in and along the
Tankerhoosen River and its tributaries, including protection of high-quality natural
resources and restoration or enhancement of the water quality and ecological health of
impacted portions of the Tankerhoosen River. This plan also descrihes a replicable
approach to watershed-based planning, which satisfies the guidance set forth by the U.S.
Environmental Protection Agency (EPA) in Section 319 of the Clean Water Act for
developing watershed-based plans, thus enabling inlplemenration projects under this
plan to be considered for ection 319 funds.

2

An informal partnership was formed in 2005 to build upon the successful community
based river monitoring and assessment program of the Connecticut River Watch
Program and the Hockanum River Watch Program. Led by the Friends of the
Hockanum River Linear Park, this group also included representatives of the
Hockanum River Watershed Association, the Belding Wildlife Management Area, the
North Central Conservation District, the Town ofVemon, and other local volunteers.
Their objective was to address the immediate and long-term threats to water quality and
natural resources in the Tankerhoosen River watershed by developing and
implemenring a comprehensive, scientifically-based watershed management plan.

F\P200S\U257\A2U\Tank W:atersht:cl PI.m Flnal.Joc
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1. Assessment of baseline and potential future watershed conditions,
2. Review of land u e regulations in the watershed,
3. Field inventories of stream corridors and upland areas in the watershed,
4. Identification of watershed management goals, objectives, and potential

management strategies to address watershed issues,
5. Development of watershed-\vide, targeted, and site-specific watershed

management recommendations.

The nlOIIO,f1f11lJl! ploll "'d./ del't/optd
1o laliffy EPA's mtmo.fo,
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The plan has also been developed consistent with EPA's
guidance for the development of watershed-based plans, wb.ich
includes nine key elements that establish the structure of the plan.
These nine elements include 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. FoUo\ving this approach will
enable implementation projects under this plan to be considered
for funding under Section 319 of the Clean Water Act

Development of the watershed management plan consisted
of the foUowing five major tasks:

_..
~, ......,............-..-
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The initial task was to develop an understanding of the current conditions of the
Tankerhoosen River watershed. To accomplish this, the project team reviewed existing
watershed data, studies, and reports; compiled and analyzed GI mapping of the
watershed and various subwatersheds; and developed poUutant loading and impervious
cover models to evaluate areas in the watershed that are most at-risk from future
development.

A comparative subwatershed analysis was also performed to identify the Tankerhoosen
River subwatersheds that 1) are more sensitive to future development and should be the
focus of watershed conservation efforts to maintain existing high-quality resources and
conditions and 2) are likely to have been impacted and have greater potential for
restoration to improve or enhance existing conditions. The re u1ts of the baseline
assessment were documented in the teport, Base/ine I/{/a/ersbed Assessment, Tankerboosell
River Watersbed, dated May 28, 2008 (Fuss & O'Neill, Inc.), a copy of which is provided
on CD-ROM in Appendix A of tillS plan.

The results of the comparative subwatershed analysis were used to target individual
subwatersheds for derailed field inventories. Using screening-level assessment
procedures developed by the Center for Watershed Protection and EPA, field crews
assessed approximately 8.7 miles of stream corridor, potential hotspot land uses, and
representative residential neighborhoods, streets, and storm drainage systems. The field
inventories identified a number of common issues and problems, as weU as potential
candidate sites for stormwater retrofits, stream restoration, and other targeted projects.

I F:\r21105\0257\A20\T:tl1k Watc:nht-J Plan Final-Joe 3
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The project team also reviewed municipal land use regulations and planning documents
within the watershed towns, focusing on Vernon and Tolland, which comprise the
majority of the land area in the Tankerhoosen River watershed and have the greatesr
potential for furure development. The land use tegulatory review identified a number of
recommendations to improve stormwarer management, encourage or require the use of
Low Impact Development (LID), reduce the amounr of impervious cover generated by
future development, and better protect watercourses, wetlands, and riparian areas.

The combined results of the watershed field inventories and land use regulatory teview
are described in the teport, Watershed Field IIII'tntories and Land Use IVglI/atory IVI,jew,
TankerhooseJt River lfllatershed, dated October 2008 (Fuss & O'Neill, Inc.), a copy of which
is provided on CD-ROM in Appendix A of this plan.

The project team then developed a series of goals, objectives, and potential
management strategies fot the watershed based upon the results of the watetshed
inventory and evaluation phases of the project. Potential management straregies were
further refined with input from the Technical Advisory Committee, culminating in the
plan tecommendations that are ptesented in this document.

I r:\P200S\0257\A20\T3nk Watcrshl-J Plan hn3LJoc 4



Table 2-1. Distribution of Municipalities in the Tankerhoosen River Watershed

2.1 Watershed Description

2 Baseline Watershed Conditions

A basic profile of the watershed is provided in Table 2-2. Later sections of this
document provide more detailed information on these watershed characteristics.

5

Table 2-2. Profile of the Tankerhoosen River Watershed

Area 12.85 souare miles 18.226 acres)
Stream Lennth annraximatelv 17.2 miles
Subwatersheds 10 subwatersheds
Jurisdictions 4 towns

Water Quality DEP Impaired Waters List for habitat for fish and
ather anuatic life

Current Impervious 9.8%Caver
Subwatersheds Clarks Brook
Selected for Detailed Gages Brook
Assessment Based on Gages Brook South Tributary
Vulnerability Lower Tankerl10asen River
Assessment Walker Reservoir

Subwatersheds
Clarks Brook

Selected for Detailed
Gages Brook

Assessment Based on Lower Tankerhoosen River

Restoration Potential Middle Tankerl100sen River
Tucker Braok

Major Transportation
Interstates 84 and 384
U.S. Routes 6 and 44Routes
State Roules 30 and 31

Town Name
Town Acreage in % of Town in % of

Acreage Watershed Watershed Watershed
Manchester 17,408 461 2.7 5.6
Vernon 11,904 5,572 46.8 67.7
Tolland 25,856 1,547 5.9 18.8
Bolton 9,920 646 6.5 7.9
Totals 65088 8226 100.0

The Tankerhoosen River watershed is a small but very important 12.85 square-mile sub
regional basin within the Hockanum River watershed (Figure 2-1). Approximately 70%
of the watershed is located within the Town ofVemon, with the remaining portions
,vithin the Towns of Tolland, Bolton, and Manchester (Table 2-1).

This section describes the current conditions in the Tankerhoosen River watershed. The
information is based upon a review of existing watershed data, studies, and reports;
pteparation and analysis of watershed GIS mapping; and pollutant loading and
impervious cover models to evaluate areas in the watershed that are most at-risk from
future development. !\lore detailed information on the baseline assessment is available
in Basdine IlVatershed Assessment, Tanleerhoosen Ri'ltr Watershed (Fuss & 0' eill, Inc., May
28, 2008), a copy of which is provided on CD-RO 1 in Appendix A of this watershed
management plan.

F"\Jl2005\U257\A20\Tank W::l.tcrsheJ Pho FinJ.LJoc
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Table 2-2. Profile of the Tankerhoosen River Watershed

I
I

Significant Natural and
Historic Features

Belding Wildlife Management Area
Valley Falls Park
Webster-Knapp Preserve
Bolton Notch Pond
Walker Reservoir
Talcollville Historic Dis!.!t'.!'ric~t~ ---l

I
I
I
I
I
I
I
I
I
I
I
I
I
I

11,e high water quality (classified as i\) in the upper regions of the Tankerhoosen River
sustains a significant natural resource of the State of Connecticut - the Belding Wild
Trout l\Ianagement Area, one of only two Class I wild trout areas east of the
Connecticut River. The importance of these small, high quality watersheds to the
downstream health of the larger ri,-er basins, and therefore to Long Island Sound, is
well recognized. Of utmost inlporrance to these high quality watersheds is protection of
the headwaters regions.

The headwaters region of the Tankerhoosen River is bisected by Interstate 84.
Development pressure in this headwaters region at el,e Exit 67 interchange in Vernon
poses a major threat to the long-term health of the watershed. Further stresses on the
headwaters have been created by development of an industrial park in Tolland through
which a key headwater stream £lows, as well as the presence of the highway itself, which
continues to generate increasing traffic loads from development along the 1-84 corridor.
There has also been declining water quality in the lower reaches of the Tankerhoosen
River in recent years. The lower region of the watershed is classified as "B", and was
cited as impaired in the Connecticut Department of Environmental Protection's (DEP)
2006 UrI ofConllediw! W'a/erbodieJ No/ Mee/ing lf7alerQua/ity SlalldardJ.

The importance of protecting the pristine upper region of the Tankerhoosen is
recognized by both local and state agencies. The State Plan of Conservation and
Development identifies the riverway as a proposed preservation and conservation area.
The Vernon Open Space Plan proposes a greenway plan of 2000 preserved acres along
the Tankerhoosen. Most recently, The Nature Conservancy (INC) has identified
several key watersheds in the state tlnt it considers particularly important to the future
protection of I.ong Island Sound, including the Tankerhoosen River watershed. The
need for local decision-makers to give utmost consideration to the environmental
consequences of development proposals that would impact the River, has been
expressed by TNC and by the DEP.

I F:\p2110S\U257\,\2(J\T.mk \'Cltcn:ht:d [11,111 Fm.lI.Joc 6
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2.2.2 Population and Industry

2.2.1 Geology

2.2 Geologic and Historical
Perspective

o FUSS & ONEIll

8

Drastic changes in the surficial geology have occurred witllin Connecticut since the
formation of these geologic regions. Above the sandstone of the Central Valley and the
metamorphic bedrock of the Eastern Uplands lie extensive glacial deposits, or "glacial
till," left as the large glaciers receded. Melting glacier ice formed rivers which sorted
glacial till into layers of sand and gravel, or "stratified drift." The Tankerhoosen River
£Jows through hills of glacial till in the steep Eastern UpL'lOds and then drops into tl,e
stratified drift of tl,e Central Valley (Bell, 1985).

The State of Connecticut is comprised of three distinct geologic units divided
longitudinally across the state. These three units are known as the Western Uplands,
the Central Valley, and the Eastern Uplands. The Western and Eastern Uplands are
comprised of metamorphic rocks - rocks subjected to intense beat and pressure of the
Earth's interior - while the Central Valley is a younger unit comptised of sedimentary
rocks. The Central Valley began forming about 225 million years ago when the super
continent Pangaea began to break apart. A large rift formed a long, narrow valley
through the middle of the state, eventually fi.lling with sediments from the eroding hills
to the east and west (presently known as the Eastern and Western Uplands). The
sediments were compacted into soft, easily eroded, red and brown sandstones through
which the Connecticut Rivers flows.

The Tankerhoosen River watershed is almost entirely \vitllin the Eastern Uplands. The
westernmost portion of the watershed is located within the Central Valley. The
boundary between the Central Valley and the Eastern Uplands is located near the
Vcrnon-Manchester town line and known as the Bolton Range. The Bolton Range was
formed as a result of the different rates of erosion of the less resistant sediments of the
Central Valley creating an abrupt rise into the resistant rocks of the Eastern Uplands.

Beginning about 10,000 years ago, as the last glacial ice retreated from New England,
Native American populations settled Connecticut and the areas along the Tankerhoosen
River. lbe river was used by Native Americans as a source of fish and a travel route to
the Connecticut River (Hockanum River Watershed Association, 1998). The Podunks
of East Hartford and Manchester, the Nipmucks of Ellingeon and Tolland were among
the tribes that farmed corn in the fertile river floodplains of the Tankerhoosen River.
In addition to agriculture, the tribes used the land witllin the watershed for hunting,
gatl'ering, and fishing.

European settlers brought a marked change in land use to Connecticut. Land was
cleared and agriculture waS the primary use through the Revolutionary War cra.
However, the availability of more fertile lands in western New York, northern Ohio,
and Pennsylvania led to the geeat migration of Connecticut farmers during the 1800s.

F:\P2UUS\U257\A20\Tank Watershed Plan FinJ.!.Joc
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Those who stayed worked in the many factorics that arosc along the rivcrs and srrcams,
and manufacturing becamc a major cconomic force (Gibbons ct al., 1992).

Thc Tankerhoosen River was no exception to thc development pattcrns across
Connecticut. From thc hcadwaters at Gages Brook, thc elevation drop of thc
Tankerhoosen Rivcr was idcally suited to power a wide variety of mills. During the
eighteenth and ninetecnth centuries, several mills associated with the textile, cotton
wool, encrgy, and paper industries were built near these waterfalls and in othet areas in
the watershcd. The Ta!cotlVilie Historical District is located in southwestern portion of
the Tankcrhoosen Ri\'er watershcd near the confluence with the Hockanum River. One
of thc first cotton mills in ,\merica was built by Peter Dobson in the carll' 1800's in
Ta!cottville. The mill burned down in 1909, not to be rebuilt. Peter Dobson is also
famous for early obset\'ations that ice may hal'e played a role in thc erosion and
transport of rock in the region.

The Vcrnon Depot, located within the watershcd on Church Street, was an acti\'e
transportation ccntcr during thc early part of thc twentieth ccntury. The Hartford,
PrO\'idence and Fishkill Railroad ran sevcn timcs a day at the Depot, with conncctions
to Rockville. The Keystone Arch on Tunnel Road (also known as the Kcystone
Tunnel) was constructed circa 1850 to allow trains to tra\'erse Tunnel Road without
disrupting street traffic toward Vernon Ccnter. The 108-foot long runnel is constructed
of 30 arches, each of which consists of a center keystone with nine stones forming thc
cUt\'cs on cither sidc. 111e tunnel is considered by historians to be a fine piece of
historic architecture and as a monument to the integrity and skillcd workmanship of its
builders.

Vallcy Falls was the site of the first industry in Vernon, a saw mill, in 1740. Valley Falls
Park hosted a small mill complex for flaxseed oil and cotton betwccn 1850 and 1877.
Bcginning in the mid-1800s until thc mid-1900s the property was con\'erted into
farmland for producing corn, hay, oats, butter, and cheese. In 2001, the historic
farmhousc and six outbuildings wcre purchased by the Fricnds of Vailcy Falls, Inc. to
ensure presct\'ation of the historical complcx. 1\lternate forms of manufacturing powcr
put most of the mills out of business by the late 1950s. Dozens of the mill buildings
and their associatcd dams remain an integral component of thc river.

Rapid population growth in the post-war cra of the 1950s and 1960s slowcd
significantly as de\'elopable land became scarc (sce Figure 2-2). Today, the population
of the Tankerhoosen River watershed is approximately 16,000, which is more than
double thc population of the watershed in thc 1950s. CommerciJll and rcsidential
de\'elopment has occurred in the watershed since the 1970s, with a continued decline in
indusrrial uses. Significant commcrcial development along the major transportation
corridors and residential dcvelopment in the watershed has increased watershed
in1pct\'ious coverage and contributed to degraded water quality in portions of thc
Tankerhoosen River and its rributaries. Numerous historical in1poundments within the
watershed also continue to serve as barricrs to fish passagc along the Tankerhoosen
River and its tributaries.

I F\1'211tfS\IJ257\.\211\T:mk \l/;ItLrsh~J l'1.1n I'In.u.J"L 9
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Figure 2-2. Population Trends in the Tankerhoosen River Watershed

2.2.3 Recreation Resources

TI,e Tankerhoosen River provides many opportunities for recreational activities, such as
fishing, swimming, and limited boating. Along the river, there are both town and state
lands that are preserved for parks, wildlife sanctuaries and rail-trails. Recreational
activities in these areas include hiking, biking, cross-country skiing, ice skating, nature
observation, and aesthetic enjoyment.

Some of the prominent recreational centers in the watershed include the Walker
Reservoir East, the Belding Wildlife Management Area, Valley Falls Park, Bolton orch
Pond, Freja Park, the Rails-to-Trails, and Phoenix Mill Park. Each of these areas
prov1des parking, picnicking, and trails for walking and cross-country skiing. The
Belding Wildlife Management Area was the location of the first Class I Trout
Management Area in Connecucut. Recreational areas that also ha\'e htstorical
significance include the Dobsonville Pond and Talcottville Pond. Additionally, the area
associated \vith the confluence of the Tankerhoosen and Hockanum Rivers includes a
printely owned recreational facility and is the starting point for the annual Manchester
Canoe and Kayak Race.

2.2.4 Watershed Restoration Efforts

The Connecticut River Watch Program (CRWP), a volunteer water quality monitoring,
protection, and improvement program for the Connecticut River and its tributaries, is
working closely with the Hockanum River Watch Program (HRWA) and Nord, Central
Conservation District to develop and support a community-based river monitoring and
assessment program in the Tankerhoosen River watershed. The CRWP monitoring

I F:\P200S\II257\A2U\Tank Watcrsht:J PI.ln hnal,Joc 10



2.3 Natural Resources

2.3.1 Hydrology

program has included stream walk surveys and rapid bioassessmenrs (cosr-effective
biological survey techniques) along the Tankemoosen River, as well as other areas of
the larger Hockanum River watershed.

fJ FUSS&O'NEILL
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Baystate Environmental Consultants, Inc. (BEC) conducted a feasibility study in 2002
for the dredging of Tankerhoosen Lake and subsequently prepared a Watershed
Management Plan for Tankerhoosen Lake in 2004. The plan identified watershed
factors that have directly affected or have the potential to affect the water quality and
overall health of Tankerhoosen Lake. TI,e project recommended a Town-wide
approach for reducing the quantity of pollutants, specifically sedinlent and nutrienrs,
reaching Tankerhoosen Lake. BEC personnel conducted field observations of the
major contributing watercourses and inlpoundments in the Tankerhoosen Lake
watershed to identify point sources of sediment and nutrienrs as well as nonpoint source
pollutants. BEC recommended iliat the Town of Vemon require ilie implementation of
stormwater best management practices (BMPs) that maximize to ilie extent practicable,
ilie removal of total suspended solids and nutrients. In addition to the hike dredging
project recommended in ilie feasibility study, BEC also recommended several structural
and nonstructural elements, including a sedinlem trap at the inlet of Tankerhoosen
Lake, installation of deep sump catch basins at key locations, maintenance of cross
culverts and drainage structures, and grass swales and vegetated filter strips. None of the
BEC recommendations has been implemented to date.

The Connecticut DEP also conducts routine ambient water quality and benthic
monitoring at approximately twelve locations along the Hockanum and Tankerhoosen
Rivers. The data assist in documenting the chemical and biological quality of surface
waters within the watershed and will be used to support the development of a Total
Maximum Daily Load (TMDL), which will address sources of warer quality impairment
in the Hockanum and Tankerhoosen Rivers.

The Tankerhoosen River watershed is 12.85 square-miles, wiili ilie majority of the
watershed (approxinlately 70 percent) located witllin ilie Town of Vernon (Figure 2-1).
Gages Brook and its associated soutllem tributary comprise ilie headwaters region of
ilie watershed, eventually flowing into Walker Reservoir East. Gages Brook is located in
the nortllwest portion of ilie Town of Vernon and witllin the western portion of
neighboring Tolland. r\ few small impoundments are located witllin ilie Gages Brook
watershed. The brook receives drainage from ilie 1-84 cotridor near ilie Vernon-Tolland
town boundary. In Tolb.nd, Gages Brook flows wough an industrial park and
residential areas.

Walker Reservoir is no longer an active public water supply but railier a recreatioual
resource iliat attracrs hikers, fishe=n, and ice skaters. The Tankerhoosen River, which
is a moderately sized (16 feet wide) upland stream, originates at ilie outlet of Walker
Reservoir East and bisects ilie Town of Vernon on ilie south side of Interstate 84.1be
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river £lows southwest for approx.imately five miles to the Hockanum River in the
Talcottville section of Vernon.

Barrows Brook, Rickenback Brook, and several other small tributaries drain the eastern
portion of the upper Tankerhoosen River watershed between Walker Reservoir and the
confluence with Railroad Brook near Webster Pond. Barrows Brook is the furthest
upstream tributary to the Tankerhoosen River and flows through undeveloped, privately
owned land. Rickenback Brook flows east to west through a relatively undeveloped
portion of Vernon and discharges to the Tankerhoosen River approx.imately 0.4 miles
upstream of the ri,'er's confluence with Railroad Brook. Portions of this brook are
within the Belding Wildlife Management Area and bave been established for catch and
release trout fishing (BEC, 2004).

Railroad Brook drains the southern portions of the watershed, beginning at Bolton
Notch Pond in Bolton, and flows north through Valley Falls Park and the Belding
Wildlife Management Area before joining the Tankerhoosen River. Valley Falls Pond is
located along Railroad Brook within the confines of the Valley Falls Park property.
Railroad Brook flows through primarily undeveloped land and discharges to the
Tankemoosen River approximately 1.6 miles upstream of Tankerhoosen Lake (BEC,
2004).

Clarks Brook and Tunnel Brook join the Tankerhoosen River in the middle portion of
the watershed prior to the river's confluence with the DEP-owned Tankerhoosen Lake,
the first of three DEP-owned rwl-of-river ponds. Clarks Brook originates north of 1-84
and drains primarily industrial/commercial and undeveloped land within the Town of
Vernon. Clarks Brook discharges to the Tankerhoosen River approxinJately 0.5 miles
upstream of the river's confluence with Tunnel Brook. Tunnel Brook is located in the
central portion of Vernon, flowing north to south and crossing the 1-84 corridor. The
brook empties into the Tankerhoosen River approximately 0.65 miles upstream of the
inJetto Tankerhoosen Lake (BEC, 2004).

Dobsonville Pond is located just downstream of Tankerhoosen Lake. Tucker Brook,
whicb drains the southeastern portion of the watershed and a residential section of the
Town of Manchester, joins the Tankerboosen River inlmediately upstream of
Dobsonville Reservoir dam. Further downstream are Talcotrville Pond and the
confluence with the Hockanum River near the Vernon/Manchester town line.

Overall the Tankerhoosen River is comprised of a large percentage of firsr and second
order (i.e., headwarer) streams according to the Strahler Stream Order classification
sysrem. Stream hydrology and water quality in headwater streams are inJporrant
components of ecosystem healrh because they are a critical food source for the entire
river, influence downstream conditions, and support biodiversity.

Ten subwatersheds within the Tankerhoosen River warershed have been delineared for
the purposes of this assessmenr. The subwatershed delineations are based on the
CTDEP local basin delineations, modified slightly based on surface water hydrology
and grouped accordingly to facilitare assessment and development of warershed
management plan recommendations. Figure 2-3 depicrs the subwarersheds identified in

I F:\P2005\0257\1\20\T3nk Wa(t.nhcJ Plan HnJ.I,Joc 12
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f.J FUSS&O'NEILL

this assessment, and Table 2-3 sununarizcs the basic characterisncs of the
subwatersheds.

Table 2-3. Tankerhoosen River Subwatersheds

Subwatershed Acronym Area (acres)
Area

(souare milesl
Bolton Notch Pond BNP 344 0.54
Clarks Brook CB 647 1.01
Gaees Brook GB 695 1.09
Gaees Brook South Tributarv GBST 680 1.06
Lower Tankerhoosen River LTR 321 0.5
Middle Tankerhoosen River MTR 1.578 2.46
Railroad Brook RB 1.208 1.89
Tucker Brook TB 934 1.46
Uooer Tankerhoosen River UTR 1472 2.3
Walker Reservoir WR 347 0.54
Tankerhoosen River Watershed 8226 12.85

The Tankerhoosen RH'er Watetshed is located in an area with a temperate and humid
chmate. Based on histonca! climate Information available [rom the NOAA National
Wearher Sen';ce weather station in Harford/Bradley International Airport in Windsor
Locks, Connecticut, precipitation is generally well-distributed th.roughout the year with
the wettest condirions in ,\ugust and November and driest in February
(worldchmate.com for Hartford/Bradley Intemariona! Airport, Hartford County). In
Windsor Locks, the mean annual precipitation O\'er a 41-year period of record is 44.4
inches, and the 24-hour average temperature ranges from a high of 73.6°,", in July to a
low of 24.6°F in January.

Generally, the designated IDO-year floodplain of the Tankerhoosen River is confined
along a narrow corndor «500 feet wide) surrounding the river. The entire length of the
Tankerhoosen Ri"er is 'V1thin the Federal Emergency Management "genc\' (FE L\)
designated I DO-year floodplam, with the exception of a small reach near the ri,'er's
headwaters, between Resen'oU' Road and Fish and Game Road. The lower teach of
Railroad Brook (below \'alley !'ails Pond including the pond) IS also within the 1DO-year
floodplain. Walker Resen'oir West and East and portions of Gages Brook also lie within
the desIgtlated I DO-year floodplain (BEe, 2004).

I j·-\1'21)IJ5\tI257\.\211\TJnl.. W.lttr~h~J PI.m l'lIl.lLJ••c 13
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2.4 Water Quality

2.4.1 Classifications and Impairments

The Federal Clean Water Act (CWA) was developed to protect the nation's surface
waters. Through authorization of the CWA, the United States Congress declared as a
national goal "water quality which provides for d,e protection and propagation of fish,
shellfish, and wildlife, and recreation in and on the water wherever attainable".
Connecticut Water Quality Standards are established in accordance with Section 22a
426 of the Connecticut General Statutes and Section 303 of the CWA. The Water
Quality Standards are used to establish priorities for pollution abatement efforts. Based
on the Water Quality Standards, Water Quality Classifications establish designated uses
for surface and ground waters and identify the criteria necessary to support d,ese uses.
The Water Quality Classification system classifies inland surface waters into four
different categories ranging from Class AA to D. Table 2-4 summarizes the Connecticut
Surface Water Quality Classifications.

Table 2-4. Connecticut Inland Surface Water Quality Classifications

Desinnated Use ClassAA Class A Class B Class C Class 0
Existing/proposed •drinkin" water suoolv
Potential drinking • •water suoolv
Fish and wildlife • •habitat •
Recreational use • • • Class C and 0 waters

may be suitable for
certain fish and wildlife

Agricultural and • • • habitat, certain
industrial use recreational activities,

industrial use, and
navination

Source: DEP Surface WIater Quality Standards, December 17,2002

Figure 2-4 depicts the Water Quality Classifications of surface waters in the
Tankerhoosen River watershed. Surface waters throughout the Tankerhoosen Ri,'er
watershed are classified as Class A with the exception of the Tankerhoosen Lake,
Dobsonville Pond, and Talcottville Pond which are classified as Class BIA.

The CWA (Federal Clean Water Act) requires states to:
1. Adopt Water Quality Standards,
2. Assess surface waters to evaluate compliance with Water Quality Standards,
3. Identify those waters not currendy meeting Water Quality Standards, and
4. Develop Total Maxinlum Daily Load (TMDL) analysis and other management

plans to bring water bodies into compliance with Water Quality Standards.

I F:\P2005\0257\A20\Tank WJ.lt:rshcJ Jlb.n Fmal.Joc 15
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Table 2-5. Tankerhoosen River Watershed Impaired Waters

2.4.2 Tankerhoosen River Watershed
Water Quality Monitoring Study

fJ FUSS&O'NEILL

Source: DEP, 2006
H - high priooty for which there is assessment information that suggests that aThIDL may be needed to restore
the water qualit)· tmpatmlent.
P - partially supporung

17

A portion of the Tankethoosen River does not meet Water Quality Standards for at
least one of the designated uses. The impaired segment consists of the lower 1.51 miles
of the Tankerhoosen River &om Tankerhoosen Lakes to its confluence with the
Hockanum River. The impaired uses include habitat for fish, other aquatic life, and
wildlife. The causes and sources of impairment in d,e lower reaches of the
Tankerhoosen River have not been identified and are currendy listed as "unknown."
TMDLs provide the &amework to restore impaired waters by establishing the
maximum amount of a pollutant d,at a water body can assimilate without adverse
inlpact to aquatic life, recreation, or other public uses. The 2006 List ofCO/lntctiCllt
lVateroodies Not Meeti/lg WaterQllality Sta/ldards includes a priority ranking system for
development of a TMDL specific to the contanlinants in each inlpaired segment: high
(H), medium (M), low (L), or under study (D. DEP has identified the impaired
segment of the Tankerhoosen River as a high priority for development of a TMDL to
restore the impairmcnt. Table 2-5 summarizes the location and nanue of the
impairment.

A water quality monitoring study was conducted in Octobcr and November 2006 to
establish current baseline water quality conditions in the watershed, identify water
quality impacts, and begin to develop a water quality database for the watershed (Fuss &
0' eill, 2007). Chemical water quality monitoring and biological assessments were
conducted during dry and wet weather conditions. Samples were collected &om
fourtcen locations duoughout ilie watershed on four occasions (Figure 2-4). A variety
of parameters were measurcd including pH, temperature, dissolved oxygen, and
conductivity, which all reported values within normal ranges. These results indicate thar
the water quality of the watershed is generally good. Howcver, some of the measured
paramcters including turbidity, metals, nitrogen, phosphorus, and bacteria highlighted
some of water quality issues in ilie watershed. A brief discussion of the water quality
parameters and identified issues is provided below:

Turbidity
Based on the wet weather monitoring results, excessive turbidity is a water quality issuc
in thc Tankerhoosen River and its tributaries, particularly Gages Brook (Figure 2-5).
Stream channel erosion and stormwater runoff from inlpervious surfaces and

Location Waterbody Impaired
Use TMDL Potential

Description Segment Designated Support Cause Priority SourceLenath Use
From mouth at

Habitat forHockanum River,
Fish, Other Impairment Sourceupstream to 1.51 miles Aquatic Life P Unknown H UnknownTankerhoosen

Lake and Wildlife

1::\P2tKIS\0257\A2()\Tank Watershed 1'1.1n Flnal.doc
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Figure 2-5. TUrbidity - Tankerhoosen River Watershed
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construction sites are potential sources of the observed turbidity during large
precipitation events such as the August 2006 wet weather monitoring event, although it
is difficult to attribute the tutbidity excursions to a particular source. Dunng the August
2006 wet weather monitoring event, turbidity measurements generally exhibited a
declining trend from upstream to downstream within the watershed. Elevated levels of
indicator bacteria (total coliform and E. roll) were measured at all monitoong locations
during the October 2006 wet weather monitoring event, suggesung stormwater runoff
and other non-point sources (pet waste, waterfowl, eptic systems, etc.) as likely
contributors of elevated pathogen levels in the Tankerhoosen Ri,-er and its tnbutaries.

Metals
The monitoring data suggest a wet weather source of metals to Gages Brook (Figure 2-6
and Figure 2-7). Results from the .\ugust 2006 monitoring event indtcate a wet weather
source of metals close to the [-84 crossmg of Gages Brook, as the dissolved copper
concentration was consistently below detection limits at the Gages Brook headwaters
monitoring location (GBl) and in excess of the chronic aquatic life cntenon at several
of the downstream Gages Brook locations. The highest wet weather lead concentranon
was measured in the Gages Brook monitoring location immetliately downstream of 1
84, which further suggests that highway runoff IS a likelr source of metals to Gages
Brook. Exceedances of the CT WQ for lead were also measured along the
Tankerhoosen River at the Fish and Game Road. (TRl) and Bolton Road (TR2)
monJtoring locations. Elevated dissolved copper and lead concentrations were also
measured at the Clarks Brook monitoong location. The data suggest that metals are a
potential source of impairment in Gages Brook, Clarks Brook, and the Tankerhoosen
River during wet weather. 11,e ovember 2005 results also inrlicate dry weather sources
of dissolved copper to Gages Brook between the headwaters monitoring location (GBl)
and the monitoring location behind the ToUand Agricultural Center (GB2).
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Figure 2-6. Dissolved Copper - Tankerhoosen River Watershed
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Figure 2-7. Lead - Tankerhoosen River Watershed

Nutrients
Many of the monitoring locations exceeded the EPA recommended Total Nitrogen
criterion for rivers in Ecoregion XIV of 0.71 mg/L (Figure 2-8). Nitrogen
concentrations were consistently higher at the Gages Brook monitoring locations than
the other monitoring locations in both wet and dry weatller.
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Figure 2-8. Nitrogen Species - Tankerhoosen River Watershed

Phosphorus concentrations measw:ed during the wet and dry weather events
significantly exceeded the CT WQS and EPA criterion at most locations (Figure 2-9).
The elevated phosphorus levels are an indicator of potential organic enrichment and
algal growth in water bodies along the Tankerhoosen River and its tributaries, which
could impair aquatic life support and contact recreation under certain conditions.
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Figure 2-9. Phosphorus - Tankerhoosen River Watershed
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Bioassessments
The 2006 bioassessment data (RBV and Fuss & O'Neill data collectively) vary
considerably by site, but generally indicate very good water quality at most of the
monitoring locations, with the exception of the lower Tankerhoosen River near the
confluence with the Hockanum River and downstream of DobsonvWe Pond. This
finding is consistent with previous inlpairments identified in the lower reaches of the
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Indicator Bacteria
Elevated levels of indicator bacteria (total coliform and E. colt) were measured at all
monitoring locations during the October 2006 wet weather monitoring event,
suggesting stormwater runoff and other non-point sources (pet waste, waterfowl, septic
systems, etc.) as likely contributors of elevated pathogen levels in the Tankerhoosen
River and its tributaries. Dry weadler indicator bacteria concentrations were much
lower than wet weadler. Natural sources of indicator bacteria such as waterfowl or
wildlife may have contributed to several dry weather exceedances of the CT WQS for
total coliform at the G"ges Brook monitoring location behind the Tolland Agricultural
Center and at the Tankerhoosen River monitoring location just upstream of Fish and
Game Road.
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Tarlkerhoosen River by the CIDEP. Despite the water quality issues identified in Gages
Brook, Clarks Brook, and in certain reaches of the Tankerhoosen River (i.e., heavy
metals, turbidity and suspended solids, and potential nutrient enrichment), me 2006
bioassessmenr data indicate titde or no impairment to the benthic communities at the
monitored locations.

I
I F:\I'2IX}S\0257\A2U\Tank Watd'ShLoJ Pbn FlnaLdoc 21



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

fJ FUSS&O'NEILL

2.5 Wetlands

Generally, wetlands are bnds where saruration wirh water is rhe dominant factor
detennining rhe narure of soil development and the types ofplant and animal communities
living in the soil and on its surface. Wetlands vary widely because of regional and local
differences in soils, topography, climate, hydrology, water chemistry, vegetation, and other
factors, including human cl.isturbance. Wetlands and buffer zones between watercourses
and developed areas help to preserve stream water quality by filtering pollutants,
encouraging infiltration.of stormwater runoff, and protecting against stream bank erosion.

Wetlands in Connecticut are designated by soil classification. Figure 2-1 0 depicts the extent
and cl.istribution of wetland soils in rhe Tankerhoosen River watershed based on Natural
Resources Conservation Service soil classifications. Figure 2-10 also depicts wetland
mapping available from the U.S. Fish & Wildlife Service National Wetlands Inventory.
Wetlands soils comprise 11.3% of the overall watershed (approximately 926 acres), while
4% of the watershed area (approximately 320 acres) is mapped as freshwater emergent
wetlands or freshwater forested/shrub wetlands. The concentration of wetland soils is
generally higher in the undeveloped portions of tile watershed. Mapped wetland soils are
generally located in riparian and floodplain areas along the Tankerhoosen River and its
major tributaries. Table 2-6 swnmarizes wetland soils coverage by subwatershed.

Table 2-6. Wetland Soils Coverage in the Tankerhoosen River Watershed

Subwatershed Name wetlan~:c~i1s Area % of Subwatershed

Bolton Notch Pond 20 5.8%
Clarks Brook 101 15.5 %
Ganes Brook 111 15.9 %
Ganes Brook South Tribut"", 34 5.1 %
Lower Tankerhoosen River 7 2.3%
Middle Tankerhoosen River 188 11.9 %
Railroad Brook 136 11.3 %
Tueker Brook 109 11.7 %
Unner Tankerhoosen River 193 13.1 %
Walker Reservoir 27 7.6%
Tankerhoosen River Watershed 926 11.3%

At least twenty vernal pools have been identified within the Tankerhoosen watershed by
certified scientists (see Figure 2-10). The majority of these were cited by Mr. Ed l)awluk
of Connecticut Ecosystems,liC in a study conducted for the Vernon Conservation
Commission. Several of rhese pools are considered exemplary vernal pools, and as such
merit the highest possible level of protection and conservation (Connecticut
Ecosysrems, liC, 2005).
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In 1993, a comprehensive survey of plant life was conducred in the 1,400-acre
watershed from Valley Falls Park in Vernon to Bolton otch Stare Park in Bolton
(Sexron,1993). The study was sponsored by the Town of Bolton Conservation
Commission and the Town of Vernon Conservation Commission. A total of 345
species representing 82 families were identified. A small band of marble exists a short
distance north and south of the cut at Bolton otch. A plant species unique ro this area
includes the Yellow Lady's Slipper. Marble is rare east of the Connecticut River and
supports additional plants preferring more basic soil including the purple cliff-brake and
maidenhair fem (Sexton, 1993).

2.6 Fish and Wildlife Resources

Portions of the Tankerhoosen River have abundant habitats supporti"e of a variety of
fish and wildlife. Various waterbodies, wetlands, and upland areas provide habirar ro
fish, mammals, amphibians, and birds.

Particularly notable is rhe 282-acre Belding Wildlife Management i\rea located in rhe
central portion of the Tankerhoosen River warershed. The Belding Wildlife
Management Area is a significant natural resource of undeveloped land owned by the
State of Connecticut and managed by the DEl'. A l.4-mile section of the Tankerhoosen
River within rhe Belding Wildlife Management Area is managed as a Class 1 Wild Trout
Management Area and is one of only rwo such areas in eastern Connecticur. Tlus
section of scream is characrerized by natural reproduction sufficient to produce robusr
populations of native brook trout (up ro 8-10 inches) and wild brown trout (up ro 10-11
inches) exhibiting above average growth rates (DEl' correspondence, 2003).

Areas in the Tankerhoosen River watershed that provide significant habirat are
suromarized in Table 2-7. These areas provide habirat for some of the most ,'aluable or
unique natural resources or ecosystems in their respective communities. Orher open
space areas are described in the Land Use and Land Cover section of this reporr.

Table 2-7. Areas Providing Habitat for Valuable or Unique Natural Resources

Town Areas

• Vernal Pools on Box Mountain
• Tancanhoosen LLC Parcel
• Taleottville Gorge

Vernon • Belding Wildlife Management Area
• Belding Wild Trout Management Area
• Valley Falls Parl<

• Rambling Ridge Property

• Webster-Knaoo Preserve
Tolland • Tolland and Charter Ma,,;hes

Bolton • Freja Parl<

• Bolton Notch State Park
Source: Hockanum River - State of the W2tershed Land Use Questlonnaue,
North Centtal Conservaoon Orslllcl, 2005; amended In 2008.

Freja Park i a 21-acre, wooded rown-owned area located west of Bolron Notch Pond.
Freja Park serves as a gateway for the 1,400-acte Bolton Norch/Valley Falls watershed
area. The town of Bolron originally acquired the property in 1968, bUI the park suffered

I F:\I"2fK,S\lJ257\A20\Tank \V:att"n;:hcd Pbn Fm,llJvc 24
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from abuse and neglect. Beginning in March 1998, restoration efforts have been
underway including numerous Earth Day Clean-up events with the help of volwlteers,
Boy Scouts, Conservation Commission members. A total of over two tons of litter
have been removed from the park.

2.6.1 Fisheries

The Tankerhoosen River historically hosted large runs of many anadromous fish
species. Development of the river with dams from 1700 to the 1920s created barriers to
fish migration, which extirpated the salmon run and severely limited the upstream
habitat for shad and river herring. Despite these obstacles, the Tankerhoosen River and
its tributaries support a variety of fish species as detailed in Table 2-8.

The Tankerhoosen River is a cold water stream starting only a short disrance below
Walker Reservoir. The generally cold water temperatures in the Tankerhoosen are the
result of extensive spring warer inputs (DEP correspondence, 2008).

As indicated pre,riously, the Belding Wild Trour Management Area in the upper
portions of the Tankethoosen River watershed is a Class 1 Wild Trour Management
Area with self-sustaining native trout populations that rank among the best of their
kind in the state. Portions of the remainder of the Tankerhoosen River are stocked
annually by the DEP Inland Fisheries DiTIsion. Valley Falls Park Pond is stocked in the
spring and winter with about 4,400 rainbow trout and generates between 7,500-8,000
angler hours of fishing annually. Walker Reservoir, upstream of the Belding Wildlife
Management Area, is stocked each spring with over 1,800 adult brown and rainbow
trout (DEP correspondence, 2003).

Table 2-8. Fish Species

Bolton
Gages Lower Middle Upper

RailroadNotch Tank. Tank. Tank.
Pond Brook Rivar River River Brook

American Eel X X X
Brown Bullhead X X
Black Crappie X X
Blacknose Dace X X X X
Brook Trout X X X X
Brown Trout X X X X
Bluenill X X X X X
Chain Pickerel X X X
Common Shiner X X X
Creek Chub X X
Fallfish X X
Fathead Minnow X
Golden Shiner X X X
Lononose Dace X X
Laroemouth Bass X X X X X
Pumpkinseed X X X X X XSunfish
Rainbow Trout X X X
Rockbass X
Smallmouth Bass X
Tessellated Darter X X X
White Sucker X X X X
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Table 2-8. Fish Species

Bo~on
Gages Lower Middle Upper

RailroadNotch Tank. Tank. Tank.
Pond Brook River River River Brook

Yellow Perch X X X
Stocked

Tiner Trout in Pond
Stocked

Golden Trout in Pond

2.6.2 Birds

Bird surveys were conducted In 2004 at the Tancanhoosen LLC property, withm Valley
Falls Park, and at vanous Town of Vernon properties, including areas around Walker
Reservoir East and on the Connecticut Light & Power line site.

Eighty bird species were detected during the 2004 surveys. Seventy four species were
counted during standardized bird counts at 24 count points, and 6 more were detected
as incidental observations. The greatest number of species occurred at W'alker
Reservoir, while the former gravel pit on the Tancanhoosen LLC property contained
the most uncommon birds. Prairie watbler, field sparrow, brown thrasher and eastern
towhee were detected on the Tancanhoosen LLC property throughout the breeding
season. Populations of these species are declining and brown thrasher is on
Connecticut's list of Species of Special Concern. These birds are dependent on early
successional habitats such as gtassland and shmbland. These habitat types have been
lost to reforestation and human development. The gravel pit is at an early successional
stage with open, grassy habitat and short, scattered pine trees. This site will eventually
tevert to a forested habitat unless actively managed to maintain early successional
habitat. Once the site is reforested, early successional species will disappear from this
site (Seymour, 2004).

The Tankerhoosen River watershed also supports a wide range of bird of species.
urveys performed 10 2003 and 2004 reported evidence of great blue heron, wood duck,

willow flycatcher, hermit thrush, black-throated blue warbler, broad-wmged hawk, hairy
woodpecker, piJeated woodpecker, olive-sided flycatcher, yellow-throated vireo, red
breasted nuthatch, blue-gray gnatcatcher, ashville warbler, pine warbler, blackpoll
warbler, blackburnian warbler, cerulean warbler, worm-eating warbler, and Canada
warbler. European starling and house sparrow, two introduced invasIve spenes, were
also identified (Seymour, 2004). complete species list is provided in the Bastli",
lF7'almhtdAsIm",ml (Fuss & 0' leill, 1ay 28, 2008).

During 1999, a bird survey was completed to determine the species di,-ersity and the
relative abundance of breeding landbirds within Freja Park and Bolton Notch State Park
(Cornins,1999). Of the total 55 species were recotded, 51 were likely nesting species
and four were probably non-nesting VlSitors or migrants. An additional fourteen species
were not recorded on the survey, but were identified as likely to occur during the
nesting season. Another twenty-nine species have reasonable possibility of occurring in
the nesting season from time to time or could be attracted to the area. Two
Connecticut State pecies of Special Concern were recorded; six species were listed as
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2.6.3 Amphibians & Reptiles

2.6.4 Threatened and Endangered
Species

o FUSS & O'NEILL

ational Audubon Society Watch List High Conservation Priority species in
Connecticut were recorded; an additional six species not li ted as watch species were
hsted by Partners in Flight as High Conservation Ptiority pecies in Connecticut;
fourteen species that were uncommon nesters in the Hartford area were recorded
(Comins, 1999). ee report for additional listing of specific species.
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Table 2-9. Endangered, Threatened, and Special Concern Species

Common Name Scientific Name Status

Flora
Climbino fern Lvoodium aslmalum Soecial Concern
snhannum Sflhannum nulchrum -
Beaked sOOne Carex rostrats -
Leatheneaf Chamaedaohne calvculala -

Fauna
Eastem oeanshell Maroaritifera maroarilifera Soecial Concem
Brown thrasher Toxostoma rufum Soecial Concern
Southern bMlemminn SVnantomvs coonPri Snecial Concern
Wood turtle Clemmvs InsculDta Soecial Concern
Pumle martin Pmnnesubis Threatened
Eastern box tunle TerranPne c. carolina Snecial Concern

Thc DEP Natural Diversity Data Base (NDDB) maintains information on the location
and starus of endangered, threatened, and special concern species in Connecticut.
Figure 2-11 displays the generalized areas of endangered, threatened, and special
concern species in the Tankerhoosen River watershed. The areas represent a buffered
zone around known species or community locations. The locations of species and
natural community occurrences depicted on the DDB mapping are based on data
collected over the years by the Environmental and Geographic Information Center's
Gcologic and atural History Survey, other urnts of the DEP, conservation groups, and
the scientific communit),. Approxunately ten such areas were identified throughout the
watershed. Because new inform.~non is continually being added to the arural Diversity
Database and existing information updated, the areas are reviewed on an annual basis
by the DEP. Areas can be removed or added based upon the results of the review.

Amphibian and reptile surveys were conducted in 2004 within the Tankerhoosen River
watershed, including the Belding Wildlife Management Area, Barrows Brook, and
Railroad Brook. Some of the speCIes identified included orthern redback salamander,
Northern two-lined salamander, Spotted salarrtander, American toad, orthern spong
peeper, Gray tree&og, Wood &og, Green &og, Pickerel &og, Palmed turtle, and Garter
snake. The mosr abundant amplublan speCIes detecred during this study was the
northern redback salamander. A complete list of the identified amphibian and reptile
species is pro\'1ded in the Base'me If/almhed AsStSJ1l1enl (Fuss & 0' eill, May 28, 2008). ,\
previously undocumented vernal pool was discovered between ReservOIr Road and
Walker ReseNoir West. Additional vernal pools were identified on Bolton Road and
above Valley Falls Park (Seymour, 2004).
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Table 2-9. Endangered, Threatened, and Special Concern Species

Common Name Scientific Name Status

Habitats
Medium fen - -
Subacidic rocky - -
summitloutcron

Source: DEP :-:arural Dlvemt)' Data Base, 2008.
• uEnd:tngcred pcocs" means any oan,-e speaes documented by blologtcal research and

lfl\·enlOfY to be 10 danger ofexnrpanon Qocal e.xuncnon) throughout all or aSlgmficant pornon
of Its range ,""tlun Connecticut and to have no more lhan fi,'c occurrences lf1 the state.

• "Threatened Species" means any native species documented by blOlogtcal research and
inventory to be hkeJr to become an endangered species U'1Uun the foreseeable future throughout
all or a stgru.ficant pornon of ItS range withm Connecticut and to have no more than rune
occurrences In the state.

• 'ISpeClCS ofSpeciaJ Concern" means any native plan I or any naove nonhanTcsted \wdhfe species
documented to have a naturally restncled range or habitat 10 the state. 10 be at a low populaoon
level. to be 10 such high demand by man that its unregulated taking would be detomental to the
conservaOon of Its populanon. or has become locally extmct in Connecncut.

2.7 Watershed Modifications

2.7.1 Dams, Impoundments, & Water
Supply

The historical industrial use of the Tankerhoosen River and its major tributaries has left
behind many small dams and in'poundmellls. Most of this infrastrucrure is no longer
used for power generation, and many of these impoundments currently provide aquatic
and wildlife habitat and recreational opportunities. Many of the dams in the watershed
are also an impediment to fish migration.

According to the DEP Dam Safety Regulations, the hazaId classification of a dam is
based on the damage potennal from failure of the structure. Figure 2-12 shows tl,e
location and hazaId classification of the identified dams witl1in the watershed. Some of
the dams which no longer serve an integral function to industry or public use have
fallen into disrepair and pose a potential hazaId to downstream properties.

Table 2-10 lists the major drinking water supplies ,vithin the Tankerhoosen River
watershed that aIe regulated under the DEP Water Diversion program.

Table 2-10. Major Drinking Water Supplies

Name Name of Diversion MGD Town
Vernon Well #1 0.1728 Vernon

Connecticut Water Vernon Well #2 0.1728 Vernon
Vernon Well #3 0.1440 VernonCompany
Vernon Well #4 0.1728 Vernon
Vernon Well #5 0.4320 Vernon

Manchester Water New Bolton Well Field. Well Vanous BoltonDenartment #12.3

I
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Figure 2-11. DEP Natural Diversity Database Areas - Tankerhoosen River Watershed
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Figure 2-12. DEP Regulated Dams - Tankerhoosen River Watershed
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The DEP, with Cooperation from the Connecticut Water Company, has identified two
preliminary (Level B) J\quifer Protection Areas associated with these wells within the
Tankerhoosen River watershed, as shown in Figure 2-13. Aquifet Protectlon Areas :u:e
designated :u:ound active well fields in sand and gra\-el aquifers that serve more than
1,000 people. Level B mapping identifies the general area of aquifer recharge based
primarily on topography. The watershed communities :u:e required to establish land use
regulations for these areas to limit potential contamination to public groundwater
supplies. Private groundwater supply wells :u:e also prevalent throughout areas of the
watershed that :u:e not served by public water supplie .

2.7.2 Wastewater Discharges

,\s summarized In Table 2-11, there:u:e number of industrial, commercial, and
murucipal facilities in the Tankerhoosen River Watershed with surface water disch:u:ges
regulated under the ational Pollutant Disch:u:ge Elimination System (NPDE ) permit
program, which is adnunistered by the Connecticut DEP. TI,e facilities listed in Table
2-5 have either permitted wastewater or stormwater discharges to surface waters. The
majority of these facilities are located in Vernon. There are no municipal wastewater
treatment plants located within the Tankethoosen River watershed.

Table 2-11. NPDES Regulated Facilities

Town Facllltv Location Parmlt Number
Camenler's Mobil 447 Hartford Turnoike GVSOO0915
Comnanv 1 Firehouse 724 Hartford Tumolke GVMOO0592
Connecticut Golfland 95 Hartford Turnnike GPLOO0108

First Student 25 Whitney Ferguson Road GSI001217

Motiva Entemrises LLC 444 Hartford Tumoike GGR001404
Moore's Automotive 1245 Hartford Tumnike GVMOO0805

Vernon Mount Vernon ADartments 1120 Hartford Turnoike GVSOOO853

Oakland Meadows 1158 Hartford Tumpike GSNOO1098

TIghltco, Inc. 101-77 Industrial Park Road GSlOO1599

Vernon Maintenance 37 Campbell Avenue GVSOOO988
GSlOOOO74

VMS Construction Comnanv 120 Bolton Road GVM000980

Bolton
Transnnrtation Facilltv 325 Boston Tumnike GSlOO1179
Hull's AUIObodv 299-301 Boslon Tumoike GVMOOO800
Dati FamlS Gerber Drive GSN000814
Mr. SMrkle Car Wash 157 Hartford Tumnike GVM000645
Connecticut Unht & Power Co. 45 Tolland StaDe Road GVSOO1027

Tolland
Gerber Scientific Inc. 24 Industrial Park Road West GSl000914

GPPOOO152Standard Register Co. 259 Hartford Turnpike
GPHOOO345

CNC Software Inc. 571 Old Post Road GSNOOOO70
Belvedere RidDe 501 Old Post Road GSNOO1308

Source: DEP, December 2007

I
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Table 2-12. Summary of Regulated Sites

2.8.1 Current Conditions

2.8 Land Use and Land Cover

The type and distribution of land use within a watershed have direct impact on
nonpoint sources of pollution and water quality. This section describes the land use and
land cover patterns in the Tankerhoosen River watershed.

33

Sile Type Number of Siles
Vernon Tolland

Hazardous Waste Generator 5 6
Air Emissions 1 2
CERCLA Site 1 11 on Final NPLl 0

Figure 2-14 depicts sewet service areas in the watershed. Areas outside of the mapped
sewer service areas are presumed to be on individual sewage disposal (i.e., septic)
systems. Approximately 23% of the overall Tankerhoosen Rivet watershed area is
served by municipal sanitary sewers.

Historical and current industrial and commercial development within the Tankerhoosen
River watershed poses a potential threat to surface water and groundwater supplies in
the watershed. Illegal waste disposal, improper use and disposal of chemicals such as
used oil, pesticides, and herbicides, and chemical spills are potential sources of
contaminants from industrial and commercial facilities. As summarized in Table 2-12,
several hazardous waste generators and other regulated sites are located widlio the
watershed. These facilities are located in both Vernon and Tolland in the central and
upper portions of the watershed.

There is one site that is listed as potential hazardous waste site that EPA has evaluated
under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), otherwise known as "Superfund." TIUs site, Precision Platiog Corporation,
is located in the Hillside Industrial Park in Vernon and is currently on the Final ational
Priorities List (NPL). Chromium contaminated groundwater at the site is being
remediated under the direction of the DEP.

Land Use
Figure 2-15 depicts general land use patterns in the Tankerhoosen River watershed. The
data in Figure 2-15 are parcel-based land use categories for the watershed communities,
provided by the Capital Region Council of Governments (CRCGG). The land uses in
the watershed include 20 land use categories (Table 2-13). Approximately 60% of the
watershed consists of developed land uses, Witll single-family residential comprising the
largest percentage (40%). Highway and other road right-of-ways comprise
approxiotately 9% of the watershed area. Approximately 30% is classified as
resource/recreation land use, which includes committed and uncommitted open space.
Major portions of the riparian areas adjacent to the Tankerhoosen River and its
tributaries are located \vithin resource/recreation areas.
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Areas in the northern portion of the watershed are more commercialized and have a
greater retail and industrial use, with commercial, retail, and industrial land usc
comprising approximately 4% of the watershed area. The majoriry of the commercial,
industrial, and retail areas are located in headwater regions adjacenr ro the major
transportation corridors of 1-84/Route 30 and 1-384.

Table 2-13. Current land Use - Tankerhoosen River Watershed

Land Use Type Acres
Percent of
Watershed

Anriculture 103 1%
One Family 3160 38%
Two Family 48 <1 %
Three Family 2 <1 %
Multi Family 39 <1 %
Condominium 165 2%
Grouo Quarters 12 <1 %
Commercial 110 1%
Retail 88 1%
Mixed Use 3 <1 %
Industrial 183 2%
GoyemmenVNon-Profit 102 1%
School 26 <1 %
Cemeterv 22 <1 %
Health/Medical 6 <1 %
Resource/Recreation 2398 29%
Undevelooed 851 10%
Rinht-of-wav 770 9%
Water 77 <1 %
Unknown 61 <1 %

In the Tankerhoosen River watershed, several tracts of potentially developable land
have been permanently preserved as "committed" open space. Committed open space
parcels in the Town of Vernon and the Town of Bolton were identified through
available land use mapping and confirmed by members of the Technical Advisory
Committee and ti,e Bolton Conservation Commission. Committed open space parcels
in Tolland and Manchester were determined through available mapping from each
Town' Plan of Conservation and Development (POCD) and from the Connecticut
Office of Policy and Management Mnllicipal Plans of Conservation and Development.
In general, the committed open space areas include deeded open space thar is privately
owned, parcels owned by land trusts, land owned by the State of Connecticut as well as
parks owned by the Town of Vernon and To\Vl1 of Bolton, including the Hop River
State Park Trail, Valley Falls Park, Freja Park, and Bolton Notch State Park. This land
is protected against future development and is generally located in the central and
southern portion of the watershed. Figure 2-16 identifies the committed open space
land in the watershed.

In addition, several parcels within the watetshed are designated for agricultural or
forestry use under Public Act 490. While development is not prohibited on this land,
this program reduces the tax burden on this land, thereby relieving some of the pressure
to develop the land and allows it to continue to serve as open space.
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Figure 2-16. Committed Open Space - Tankerhoosen River Watershed
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Zoning
Figure 2-17 depicts the zoning designations in the Tankerhoosen River watershed. The
dara in Figure 2-17 are also parcel-based and provided by CRCOG. The majority of the
Tankerhoosen River watershed is zoned for residential uses. Commercial and indusrtiaJ
zones associated with the 1-384 and 1-84 corridors are located in the southern and
northern portions of the watershed, respecti\'ely.

I
I
I

Land Cover
Figure 2-18 depicts the general land cm'er in the Tankerhoosen RIver watershed. Dara
shown in Figure 2-18 are land cover categories derived from 2002 Landsat satellite
lffiagery with ground resolution of 30 meters. The land cover dara in the watershed are
summarized into ten categories (fable 2-8). These ten categories are those used in the
Connecticut Land Cover lap Series and are described follmving the table (University of
Connecticut Center for Land Use Education and Research).

Table 2-14. Land Cover- Tankerhoosen River Watershed

lCalcubuon = 0/0 land cover 2002 . 0 /0 land cov~r 198,
'Calcuhmoo =(acres land cover 2002 - acres land cover t 985) / acres land co,-« 1985

ouree: Uruversity of Connectlcut's Center for Land Use Education and Resea.rch (CLEAR)

• Barren - ~fostly non-agnculrural areas free from \·egetanoo. such as sand, sand and gravel operanons,
bare exposed rock, OlUlCS, and qUllDes. Also includes some urban areas \\--here the composItion of
construction matenals spectrally resembles more O:HUral matenals. ..\Iso mcludes some bare sod
agDcultural fields.

• Coruferous Forest - includes Southern New England nuxed soful.~ (orests. May mclude Isolated low
densJt)' reSldenoaJ areas.

• Deoduous Forest - Includes Southern ~ew England l1U.'"C:ed lurdwood (orests. ;\lso mcludes scrub areas
characrenzed br patches of dense woody vegetation. May mclude Isolated low denSJry resldenoaJ ueas.

• De"e!oped - rligb dens")" bwlt-up areas typIcally aSSOCl2ted W1tb commercta!, IIldustml and re"dentW
acn"nes and tr.lnsportanoo routes. These areas conDUl a stgruficant amount of lmpen10u surfaces,
roofs. roads, and other concrete and asphalt surfaces.

• Forested \"X'etland - Includes areas depicted as wetland, but With forested cO\-er.•\lso mcludes some sm.2ll
\Wrercourses due to spectr.tl charactensncs of mJXed pIXels that mclude both water and "egetanon.

• 1\on forested \Vetland - Includes areas that predommancly are wet throughout most of the rear and that
have a detectable vegetauve cover (therefore not open W2tcr). Also mcludes some small watercourses due
to spectral charactenstlcs of rruxed pLXelS that lOciude both ",-ater and vegetat1on.

• Other Grasses and .\gncuhure - Includes non-mamtained grassy areas commonly found along
transportatlon routes and other developed areas and also 2gocuhu.ral fields used for both crop productlon
and pasmre.

1985 2002 Relative Relative
Land Cover Type

Acres Percent of
Acres

Percent of Percent Percent
Watershed Watershed Chanoe' Chanoe'

Barren 91 1% 162 2% 1% 78%
Coniferous Forest 454 6% 430 5% -1% -5%
Deciduous Forest 4581 56% 4085 50% -6% -11%
Develooed 1793 22% 2201 27% 5% 23%
Forested Wetland 192 2% 175 2% 0 -9%
Non-Forested Wetland 2 < 1 % 19 <1 % 0 912%
Other Grasses and 551 7% 603 7% 0 9%Anriculture
Turf and orass 448 5% 447 5% 0 0%
UtifIiVR"'ht of Wav 19 < 1 % 17 <1 % 0 -12%
Water 95 2% 88 1% 1% -7%-
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Figure 2-17. Watershed Zoning as Defined by CRCOG - Tankerhoosen River Watershed
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Figure 2-18. Land Cover - Tankerhoosen River Watershed
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• Turf & Grass - A compound category of Wldifferentiared maintained grasses associated mostly with
developed areas. This class contains cultivated lawns typical of residential neighborhoods. parks,
cemercoes, golf courses, turf farms, and other maintained grassy areas. Also includes some agricultural
fields due to similar spectral reflectance properties.

• Utility - Includes utility rights·of-wa),. TIus category was manua.lly digitized on~screen f.rom rights-of-way
vislble in the Landsat satellite imagery. The class was digitized within the deciduous and coniferous
categories only.

• Water - Open water bodIes and watercourses with relatively deep water.

Forest Cover
Forested areas are the predominant land cover type in the Tankerhoosen River watershed.
Approximately 55% of the watershed consists of deciduous and coniferous forests,
primarily in the central and southern portions of the watershed. Table 2-15 compares the
total acres and percent forest cover by subwatershed. The percent forest cover in each
subwatershed ranges from approximarely 31% in the Walker Reservoir subwarershed to
approximately 86% in the Railroad Brook subwatershed. Based on a literature threshold
values documented in several studies (CLEAR, 2007), watershed forest cover of 65% or
greater is the minimum needed for a bealthy aquatic invertebrate community. Only two of
the ten subwatersbeds, Railroad Brook and the Upper Tankerhoosen River, exceed the
thresbold value of 65%. Based on a recornrnendation of the American Forests
organization, 40% forest cover is a reasonable threshold goal for urban areas. All but two
subwatersbeds, Clarks Brook (34.8 %) and Walker Reservoir (31.3 %), both of which are
located in the northern and most developed portion of the watershed, meet this goal.

Table 2-15. Forest Cover - Tankerhoosen River Watershed

Forest Cover in Percent Forest Developable
Forest Cover

Subwatershed Name Subwatershed Cover in each Forest Cover in
that isSubwatershed(acres) Subwatershed

(acres) Developable

Bolton Notch Pond 171 49.60% 41 24.00%
Clarks Brook 226 34.80% 70 30.90%
Gaaes Brook 314 45.20% 134 42.60%
Gages Brook South 395 58.10% 171 43.30%Tributarv
Lower Tankerhoosen 149 46.60% 82 54.90%River
Middle Tankerhoosen

625 39.60% 122 19.60%River
Railroad Brook 1043 86.30% 346 33.20%
Tucker Brook 374 40.00% 119 31.80%
Upper Tankerhoosen 1110 75.40% 278 25.00%River
Walker Reservoir 109 31.30% 54 49.20%
Tankertloosen River 4515 54.90% 1416 31.40%Watershed

Table 2-15 also includes a comparison of the amount of forest cover in each
subwatershed that could potentially be developed in the future (i.e., "developable").
Refer to Section 2.5.2 for a discussion of the deteonination of "developable" areas and
watershed buiJdoul sceoario. The percenr of forest cover that is developable for each
subwatershed ranges from approximately 20% in the Middle Tankerhoosen River
subwatershed and up to approximately 55% in the Lower Tankerboosen River
subwatersbed. These results suggest that future development within the watershed has

I
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the potential to significantly reduce forest cover and, in some subwarersheds, to below
recommended thresholds.

Riparian Vegetation
Riparian, or srreamside, corndors are concal areas important to srream stabiliry,
pollutant removal, and wildlife habitat. These areas are also sometimes called "buffer"
areas, but are not to be confused with regulatory review zones, whIch are often also
called buffers (CLEAR 2007). A meam walk survey of the Tankerboosen River
conducted in 1999 revealed that oparian buffers of 100 feet are common between the
over and developed areas. However, some areas along the lower reacbes of the
Tankerboosen River were idennfied as ha\.;ng srream buffers of less than 25 feet,
according to the resulrs of a 2000 srream walk survey of the Tankemoosen River.

In order to assess the status and of the riparian corridors in the Tankerhooscn River
watershed, the acreage of forest cover within the riparian area (defined as a 2oo-foot
buffer on both sldcs of srreams and a 2oo-foor buffer from waterbody shorelincs) was
calculated for cach of the tcn subwatershcds based on thc 2002 Center for Land Usc
Education and Research (CLEAR) forest land cover classes (conifcrous and deciduou
forest). The results are provided in Tablc 2-16.

Table 2·16. Forest Cover in Riparian Corridors

Forest Cover in Percent of 200-foot
Subwatershed Name 200-foot.?:pari~\n Riparian Corridor that

Corridor acres is Forested
Bolton Notch Pond 19 34.90%
Clarks Brook 42 46.30%
Gaoes Brook 85 61.40%
Ganes Brook South Tributarv 93 62.30%
Lower Tankerhoosen River 31 35.80%
Middle Tankerhoosen River 99 41.80%
Railroad Brook 167 87.20%
Tucker Brook 92 51.80%
Uooer Tankerhoosen River 216 80.70%
Walker Reservoir 21 23.10%
Tankerhoosen River

866 58.30%Watershed

Forest cover within the 2oo-foor riparian corridor for thc overall Tankerhoosen River
Watershcd is nearly 600

0, although the amounts vary considerably by subwatcrshed.
Railroad Brook (87.200) and thc Cppcr Tankemoosen Rivcr (80.7%) subwatcrshcds
have thc highcst percenrage of forest cover within the 200-foot riparian corridor.
Walkcr Rcservoir (23.1 0'0) and Bolton otch Pond (34.90'0) have the lowcst perccnragc
of forest cover within thc 200-foot riparian corridor. Thcse resulrs indicate that largc
portions of the watershcd srrcams and waterbodies are well-protectcd by tntact riparian
forest cover, although several subwatersheds havc significantly lowcr riparian forcst
cover.

I
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Developed Areas
Developed areas are also a dominant land cover rype in the Tankerhoosen Rivet
watershed. Approximately 27% of the watershed consists of commercial, industrial,
residential, and transportation land cover rypes (i.e. "developed" category) that follow
the major transportation corridors, regional retail and commercial areas, and population
centers. Approximately 7% of the watershed consist of other grass and agriculture,
although only a small portion of this (approximately 1%) consists of land in active
agricultural use.

A comparison of watershed land cover data between 1985 and 2002 (Table 2-14) shows
a moderate increase in watershed development during tlus period (5% increase in
developed cover rypes) and a corresponding loss of coniferous (1 % decrease) and
deciduous forest (6% decrease).

Impervious Cover
Impen,jous cover has emerged as a mea urable, integrating concept used to assess the
overall condition of a watershed. Numerous srudies have documented the cumulative
effects of urbanization on stream and watershed ecology (Center for Watershed
Protection, 2003; Schueler et al., 1992; Schueler, 1994; Schueler, 1995; Booth and
Reinelt, 1993, Arnold and Gibbons, 1996; Brant, 1999; Shaver and Maxted, 1996).
Research has also demonstrated similar effects of urbanization and watershed
impervious cover on downstream receiving waters such as lakes, reservoirs, estuaries,
and coastal areas.

The correlation between watershed impervious cover and stream indicators is due to the
relationship between impervious cover and stOrrnwater runoff, since streams and
receiving water bodies are directly influenced by stOrmwater quantity and quality.
Although well-defined imperviousness thresholds ate difficult to recommend, research
has generally shown that when impervious cover in a watershed reaches between 10 and
25 percent, ecological stress becomes clearly apparent. Between 25 and 60 percent,
stream stability is reduced, habitat is lost, water quality becomes degraded, and
biological diversity decreases (NRDC, 1999). Watershed imperviousness in excess of 60
percent is generally indicative of watersheds with significant urban drainage. Figure 2
19 illustrates this effect. These research findings have been integrated into a general
watershed planning model known as the impervious cover model (ICM) (CWl', 2003).
The ICM has also been confirmed locally in Connecticut by the DEP, which has
determined a statewide impervious cover threshold of 12 percent for aquatic life
impairment (Belucci, DEP, 2007).

A GIS-based impervious cover analysis was performed for the Hockanum River
watershed and including the Tankerhoosen River watershed by staff from the
Department of atural Resources Management and Engineering at the University of
Connecticut (Civco, 2005). The satellite-derived land cover data described previously
were used in the analysis. This technique, known as "direct impervious surface
modeling", extracted impervious surface data directly from 2002 Landsat inJagery to
csrimate the amount of inJpervious surface within each pixel. The DEP GIS basin layer
was used to calculate the percent of inJperviousness by basin. Figure 2-19 graphically
summarizes the results of this analysis.

I
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Table 2-17. Percent Impervious Cover - Tankerhoosen River Watershed

Figure 2-19. Conceptual Model Illustrating Relationship Between
Watershed Impervious Cover and Stream Quality

The overall imperviousness of the Tankerhoosen River watershed is estimated at
approximately 9.7%. This level of impervious cover is slighdy below the CIDEP
aquatic life impairment threshold of approxitruHely 12%, where ecological stress and
stream impacts become apparent. As shown in Figure 2-20 and summarized in Table 2
17, impervious cover in much of the central and southern portions of die watershed
(Upper Tankerhoosen River and Railroad Brook watersheds) is less than 5%, consistent
with the high percentage of forest cover and conservation land in these areas. The
headwater tributaries of the Tankedloosen River, specifically Gages Brook, are
estimated to have approximately 11.5% impervious cover, while localized subwatershed
areas around Bolton Notch Pond, Walker Reservoir, and Dobsonville Pond have
impervious cover near or above 20%.
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Source: Source: CWI', 2008. Watershed Impervious Cover
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Subwatershed Percent Impervious
Cover

Bolton Notch Pond 16.60%
Clarks Brook 17.20%
Gaoes Brook 11.50%
Gaoes Brook South Trlbutarv 11.30%
Lower Tankerhoosen River 15.80%
Middle Tankerhoosen River 12.90%
Railroad Brook 1.70%
Tucker Brook 8.10%
UDDer Tankerhoosen River 4.50%
Walker Reservoir 19.90%
Tankerhoosen River Watershed 9.70%
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Figure 2-20. Current Impervious Cover - Tankerhoosen River Watershed
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The results of this analysis provide an initial diagnosis of potential stream and receiving
water quality within the watershed study area. The analysis method and ICM are based
on several assumptions and caveats, which limits its application to screening-level
evaluations. Some of the assumptions of the ICM include:

• Requires accw:are estimates of percenr impervious cover, which is defined as the
total amount of impervious cover over a subwatershed area. The resolution of
the land cover data used in the evaluation is relatively coarse, although sufficient
for a screening-level analysis.

• Predicts potential rather than actual stream quality.

• Does not predict the precise score of an individual stream quality indicator bur
rather predicts the average behavior of a group of indicators over a range of
. .
=pervtous cover.

• The 10 percenr and 25 percenr thresholds are approximate transitions rather
than sharp breakpoints.

• The ICM has not been validated for lakes, reservoirs, aquifers, and estuaries.
• Does not currently predict the impact of watershed best managemenr practices

(treatment or non-structw:al controls).

• Does not consider the geographic distribution of the impervious cover relative
to the streams and receiving waters. Effective impervious cover (impervious
cover that is hydraulically connected to the drainage system) has been
tecommended as a better metric, although determining effective impervious
cover requires extensive and often subjective judgment as to whether it is
connected or not.

Impervious cover is a more robust and reliable indicator of overall stream quality
beyond the 10 percent threshold. The influence of impervious cover on stream quality is
relatively weak compared to other potential watershed factors such as percent forest
cover, riparian community, historical land use, soils, agriculture, etc. for impervious
cover less than 10 percent.

2.8.2 Future Conditions

J\ watershed buildout analysis was also conducted as part of this assessment to assist in
tl,e identification of subwatersheds with the highest restoration potential as well as the
greatest vulnerability. The purpose of the analysis is to estimate the futw:e land use and
impervious COver conditions of the watershed as a result of maximum development
allowed by the cw:rent zoning within tl,e watershed.

Land Use
Watershed lands rhat could be developed in the futw:e (i.e., "developable" land) were
subdivided into two categories, based on me CRCOG parcel-based land use data:

• ew Developmenl- areas mat are currently undeveloped and could become new
developments in me futw:e. Land designated as "new development" includes
mose parcels mat are designated as "undeveloped" and "resource/recreation" in
the CROCG land use data and not identified as committed open space.
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• RrdelJtlopmenf - areas that are currently underdeveloped and could be redeveloped
with a higher intensity land use in the future. Land designated for
"redevelopment" were limited to single-family residential parcels 10 the CRCGG
land use data that could be subdivided and/or redeveloped in the future.

New New Development Redevelopment Redevelopment
Subwatershed De~~lop~ent Percent in (acres) Percent in

acres Subwatershed Subwatershed
Bolton Notch Pond 49 14.30% 11 3.20%
Clar1<s Brook 57 8.80% 52 8.10%
Ganes Brook 129 18.50% 72 10.30%
Ganes Brook South Trib. 123 18.10% 102 15.00%
Lower Tankerhoosen R. 91 28.50% 17 5.40%
Middle Tankerhoosen R. 127 8.00% 141 8.90%
Railroad Brook 212 17.60% 172 14.30%
Tucker Brook 122 13.10% 89 9.50%
U;;;;-er Tankerhoosen R. 238 16.10% 150 to.20%
Walker Reservoir 108 31.30% 13 3.80%
Total 1257 15.30% 820 10.00%
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Areas having the following physical and/or regulatory constraints were also remO\-ed
from consideranon for future development or redevelopment: water bowe , wetland
soils, and soils whose slope charactensrics defined by RCS exceed 15°'0 (I.e., steep
lope soils). Resulting fragments of land smaller than Y.-acre in size for new

development and 3 acres in size for redevelopment were also removed from the
analysis. Table 2-18 and Figure 2-21 summarize the amount of developable land by
subwatershed, including the new development and redevelopment categones.

Table 2-18. Developable Land - Tankerhoosen River Watershed

The future land use buildout scenario was estimated by assigning new land uses to
developable areas, while maintaining the existing land uses for developed and
unbuildable land (wetland soils, steep slope soils, etc.). loe developable area were
assigned a future land use based on maximum degree of development allowed by the
existing zoning category. Table 2-19 presents the future land use category assigned to
each developable parcel based on the zoning category. This analysis assumes
development of Act 490 parcels consistent with the underlying zorung and does not
account for future zone changes or future land development regulatory changes.

Table 2-19. Assigned Future Land Use Category

Zonino Cateaorv Future Land Use
1-3 Unit Residential Hinh Densitv Condominium
1-3 Un~ Residential, Medium DenSiiV Three Familv
1-3 Un~ Residential Medium-Low Densitv Two Familv
1-3 Unit Residential Low Densitv One Familv
Cluster/OMn $nace Residential One-Familv
Industrial Industrial
Muki-Familv Multi-Familv
Planned Area Develonment Includino Residential Mixed Use
Planned Industrial Industrial
Planned Residential Multi-Familv
Town Center Mixed Use
Town Scale Commercial Commercial
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Figure 2-21. Developable Land - Tankerhoosen River Watershed
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e buildout analysis are summarized in Table 2-20, which compares
and future land use in the watershed. The mo t significant potential

is in the residential land use categories, which is predicted to mcrease
Iy 15°'0 watershed-wide. The area of resource/ reereaoon and
d is predicted to decrease by approximately 15°'0 watershed-wide, while
industrial land are predicted to inerease hy approximately 3°10.

Table 2·20. Landuse Buildout Analysis Results

Percent of Percent of
Relative

Acres,,- Basin,,- AcreSFuan BasinFutln Percent
Chanoe

103 1% 89 1% 0
3160 38% 3415 42% 4%
48 <1 % 811 10% 10%
2 <1 % 3 <1 % 0
39 <1 % 60 1% 1%
165 2% 177 2% 0
12 <1 % 12 <1 % 0

110 1% 206 3% 2%
88 1% 88 1% 0
3 <1 % 33 <1 % 0

183 2% 270 3% 1%
fit 102 1% 102 1% 0

26 <1 % 26 <1 % 0
22 <1 % 14 <1 % 0
6 <1 % 6 <1 % 0

2398 29% 1787 22% -7%
851 10% 233 3% -7%
770 9% 770 9% 0
77 <1 % 77 <1 % 0
61 <1 % 46 <1 % 0

over
uildout analysIS was used in conjunction with the existing conditions
r analysis to estimate future impervious cover in the Tankerhoo en
heds. To complete this analysis, impervious cO\'er was included as a
pollutant load model described in ection 2.6.

r both existing and buildout conditions were then entered fiCO the
. e the change m impen,ous cover for each subwatershed. The

e in impervious cO\'er was then added co the existing =pervIOUS cover
ate future impervious cover.

ents estimates of eXIsting and future impen;ous cover by subwatershed.
in the table highlight the subwatersheds in which future impen-ious

d co approach or exceed either the "sensitive" (10°'0 to 12°0) or
0) threshold values as described by the Impervious Cover fodeL
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Table 2-21. Percent Impervious Cover - Existing and Future Conditions

Subwatershed Existing Percent Future Percent Percent
Imnervious Cover Imnervious Cover Channe'

Bolton Notch Pond 16.60% 18.90% 2.30%
Clarks Brook 17.20% 20.60% 3.40%
Ganes Brook 11.50% 14.20% 2.70%
Ganes Brook South Tributarv 11.30% 13.50% 2.20%
Lower Tankerhoosen River 15.80% 23.00% 7.20%
Middle Tankerhoosen River 12.90% 15.50% 2.60%
Railroad Brook 1.70% 3.40% 1.70%
Tucker Brook 8.10% 10.30% 2.20%
u;;;;;>r Tankerhoosen River 4.50% 4.70% 0.20%
Walker Reservoir 19.90% 29.13% 9.20%
Total 9.87% 12.47% 2.60%

1. Percent change - (IC"""'~- IC"""·...) x 100

It is significant to note that, based on this analysis, the overall impervious cover in the
Tankerhoosen River watersbed is predicted to increase from less than 10% to greater
than 12%, which is considered impacted. The largest change in impervious cover is
predicted in the Walker Reservoir subwatershed, where imperviousnes could increase
from approximately 20%, or "impacted," to approximately 29%, or "non-supporting."
Additionally, the impervious cover in Gages Brook and the associated Gages Brook
South Tributary subwatersbeds, both of which are important headwater streams, is
predicted to cross the state-wide 12% sensitive threshold value.

Another useful metric was developed by Goetz et al. (2003) for the Chesapeake Bay
region, which combines subwatershed impervious cover and tree cover within the 100
foot stream buffer. Each of the subwatersheds within the Tankerhoosen River Basin was
analyzed with regard to the combined impervious cover!riparian zone metric, which is
summarized in Table 2-22 by Goetz et al. (2003).

Table 2-22. Impervious Cover/Riparian Zone Metric

Natural vegetation was determined using the CLEAR land cover data and included the
deciduous forest, coniferous forest, forested wetland, and non-forested wetland
categories. The Table 2-23 presents the results from the combined impervious
cover!riparian zone metric.
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loading model was developed using the land use/land cover data described
-5. The model was used to compare existing nonpoint source (NPS)
ads from the warershed to projected future pollutant loads that would occur
ershed buildout scenario. It is important to note that the results of dus
vel analysts are intended for the purposes of comparing existing and future

and not to predict future water quality. This sectioo summarize the
d results of the analJSis, which are presented in greater detail tn the Baseline
SItwnenl, Tonkerhoosen Ri''tr IfYolershed, dated May 28, 2008 (Fuss & 0' eill,

DOSe" River
ir

ond

WatersheJ )'bn hn.1J..Joc

South Tributa
oosen River

st of the Tankerhoosen River subwatersheds are currently categorized as
ood" based on the riparian zone merric published by Goetz et aI. (2003),

era! of the key headwater streams, including Railroad Brook and the Upper
en River, fall into the highest category. Comparison between the existing
atings indicates that four of the ten subwatersheds (Clarks Brook, G<lges

th Tributary, Lower Tankerhoosen River, and Tucker Brook) are predicred to
a decline in stream health as a result of futw:e development and, in

development within the riparian corridor.

sheet Tool for the Esnmaaon of Pollutant Load (STEPL), Vetslon 4.0, was
this analysis. This model was de"eloped for US EPA by Terra Tech in EPA
and has stnce been modified for use in other areas of the country. The model
;vatershed pollutant loads for sediment and nurrients based on land use
ulant sources, including urban runoff, septic system failures, stream bank
d agricultural activities. The model also allows simuL1aon of best
nt practices (Bt>lPs) and Low Impact Development (LID) practices to reduce
ads.
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Table 2-24. Projected Pollutant Loading Rate and Load Increases

Se\-eral of the subwatersheds are predicted to experience significantl), higher I1lcreases in
pollutant loads and loading tates under a watershed buildout scenario. These include:

Data obtained as part of the Land Use/Land Cover analysis presented in Section 2.5.2
were used to generate model inputs. Several other model parameters were specified for
each pollutant and subwatershed, including:

fJ FUSS&O'NEILL
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The model was appIJed to each subwatershed to estimate pollutant loads for each
subwatershed under existing land use and future land use scenarios, as described in

ection 2-5. The exisnng and future pollutant loads were compared to assess
anticipated changes in loads for each subwatershed. Table 2-24 presents the results of
this analysis. Results are shown in tenus of increase in pollutant loading rare (the rna s
of pollutant to be discharged from each acre of land in a watershed) and percent
increase in pollutant load (based on the total pollutant discharge from each of the
watersheds).

• Event Mean Concentranons (EMCs), whicb are literature values for the mean
concentration of a pollutant in stormwater runoff for each land use.

• Curve umber (C , which is a measure of the runoff potennal of rhe land
urface and is a function of soil type, cover condition, and slope.

• Gagu Brook. The exisnng condinons pollutant load model indicates that this
subwatershed IS charactenzed by both relativel)' high total pollutant loads and
pollutant loading rates, with approximately 70°'0 urban land use, the largest
amount of industrial land use, and the second-highest commercial land use
composition 111 the entire watershed. The buildout condition of this watershed is
projected to result in a 19% increase in urban land use witl, a corresponding
decrease in forest; and the new urban land is likely to con ist of new residential
and industrial development. As such, relatively large loads and loading rate
lOcreases may occur.

F\Jl2t11l5\0257\A2(1\TanK W:uc:n;hl..'<i !}l.m hnal.Joc

Loading Rate Increase Load Increase (%>
(Load Increase per Acre, (Total for Each Watershed)

mass nb or 10rillae-vr)
Watershed N P BOD Sediment N P BOD Sediment

Bollon Notch Pond (318 ael 0.66 0.1 2.7 0.012 9.6% 8.0% 10.9% 7.7%

Clat1<s Brook 1647 ael 0.91 0.13 3.9 0.017 14.1% 12.9% 16.1% 11.7%

Gaoes Brook 1695 ael 1.29 0.19 5.6 0.027 19.4% 17.0% 21.5% 16.7%

Gaaes Brook South Tob. 1680 ael 0.73 0.11 3.1 0.014 12.2% 10.2% 141% 10.5%

Lower Tankerhoosen R. (306 ae) 1.31 0.1 6.3 0.022 20.0% 8.9% 276% 14.7%

Middle Tankerhoosen R. 11570 ael 0.63 0.07 3.1 0.008 10.6% 7.6% 14.2% 5.8%

Railroad Brook (1203 ael 0.89 0.06 4.3 0.Q15 56.8% 20.3% 698% 46.4%

Tucker Brook 1934 ael 0.67 0.04 3.3 0.012 14.1% 5.3% 18.0% 9.4%

Uooar Tankerhoosen R. 11472 ael 0.24 0.05 1.1 0.003 9.3% 11.1% 112% 6.0%

Walker Reservoir (322 ael 1.86 0.28 8.6 0.036 25.8% 23.3% 346% 21.6%

Total 18149 ael o.n 0.09 3.5 0.013 16.0% 11.4% 19.9% 12.0%
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• Lower Tank,rhoos,,, Rive/: The existing conditions pollutant load model for this
subwatershed predicts relatively small loads (since the watershed area is small)
and moderate loading rates. Under a buiJdout scenario, this subwatershed is
projected to result in more than a 20% increase in nitrogen and BOD loads. The
resulting loading rates for these parameters are projected to be the second
highest of the Tankerhoosen River subwatersheds.

2.10 Comparative Subwatershed
Analysis

The analysis involves a screening level evaluation of selected subwatershed metrics that
are derived by analyzing available GIS layers and other subwatershed data sources. The
basic approam used to conduct the Comparative Subwatershed Analysis consisted of:

• 1l7a/ker &wwir. The existing conditions pollutant loading model suggests that
this subwatershed has some of the highest levels of pollutant loads within me
overall Tankerhoosen River watershed. Potential land use changes in this
subwatershed include significant areas of new residential and mixed-use
development, mum of which is located adjacent to Walker Reservoir. These
manges are predicted to result in me greatest increases in pollutant loading rates
for all of the parameters evaluated.

A Comparative Subwatershed Analysis was performed for me Tankerhoosen River
subwatersheds to identify the subwatersheds with the greatest vulnerability and
restoration potential. Subwatershed "metrics" were used to conduct this analysis.
Metrics are numeric values that characterize the relative vulnerability and restora tion
potential of a subwatershed. The metrics used are presented in Table 2-25. The results
of this analysis will be used to prioritize field assessment efforts in future phases of this
study and to guide plan recommenda tions.

53

1. Delineation of subwatershed boundaries and review of available metric data.
2. Selection and calculation of metries that best describe subwatershed vulnerability

and restoration potential. (The metrics used to rank subwatersbed vulnerability
were selected separately from the metrics used to rank subwatershed restoration
potential.)

3. Developing weighting and scoring rules to assign points to earn metric.
4. Computing aggregate scores and developing initial subwatersbed rankings.

• Rai/road Brook. The projected buiJdout pollutant loadings in this subwatershed
for nitrogen and BOD are anticipated to increase by approximarely 57% and
70%, respectively. Significant increases are also anticipated in phosphorus and
sediment loads. Currendy, d,e Railroad Brook sub watershed is heavily forested,
with comparatively lillie development. Several large tracts ofland within this
subwatershed are potentially available for future development, especially in
Bolton and South Vernon, which makes this watershed vulnerable to potentially
significant pollutant load increases.

F:\P2(KlS\U257\A2f1\Tank W.ucrsht:J P\;tn Fmal.Joc
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Subwatersheds with lugher aggregate "vulnerability" scores are more sensitive to future
development and should be the focus of watershed conservation efforts to rnaintaln
exisong high-qualiry resources and condJtions. Subwatersheds with higher aggregate
"restOration potential" scores are more likely to have been impacted and have greater
potential for restOration to improve upon existing conditions. This approach enables
warershed planners to allocate limited resources on subwatershed where restOration and
conservation efforts have the grearest chances of success.

The following sections describe the metrics used and the rationale for their selection,
how the various metrics were calculated, and the results of the evaluation. Available
GIS and other data were used to compute the value of each metric.

Table 2-25. Summary of Subwatershed Vulnerability Metrics

Subwatershed How Metric is Indicatas Hlghar Vulnerability
Mettic PointsMettic Measured Potential When

1. Impervious % increase in Increase in IC is high. suggesting Award 1 pt for each 1%
Cover Change impervious cover in greater development potential and

increase in impervious coversubwatershed stream impacts

Comparison of current Predicted IC crosses "impacted" Award 5 pts for each2. Impervious
and future IC relative to (12%) threshold, development exceedance of the 12%Cover Threshold ICM threshold

could result in significant stream
thresholdimpacts

Award 6 pts if 100% of

% of subwatershed Subwatershed consists of more streams are 1~ and 2""

3. Stream Order consisting of 1~ or 2"" lower order streams, vulnerability order; 4 pts if 50% are 1"
of headwater streams for habitat and 2"" order; 2 pts if 33%order streams and water quality protection are 1" and 2"" order; 0 pts ~

0% are 1~ and 2"" order

% increase in pollutant Increase in pollutant loading is Award 1 pt for each pollutant
4. Pollutant loading in high, suggesting water quality loading parameter> 10%
Loading subwatershed impacts from future development and 3 pts for each

Darameter >20%

% of subwatershed as IndustriaVcommercialland is Award 1 pt for each 2% of
5. IndustriaV industrial or commercial high. greater potential for water subwatershed classified as
Commercial Land land quality Impacts from pollutant hot industrial or

spot commerciaVretail

% of subwatershed with Area of developable forest cover Award 1 pt for each 5% of
6. Forest Cover developable forest Is high. potential for significant subwatershed with

cover future reductions in forested land developable forest cover

Corridor forest cover Is high,
7. Stream % of stream corridor potential for significant future

Add 1 pt for each 10%Corridor Forest reductions in forested riparian
Cover that is forested areas ~ public ownership of increase in forest cover

corridor is low

8. Public % of stream corridor Public ownership is low (see Add 1 pt for each 10%
Ownership of that is publicly owned metric 7) reduction of stream corridor
Stream Corridor in Dublic ownershiD

Number of road crossings is high, <1 =Opts; 1 to 5 =1 pts; 5 to9. Road number of road greater potential for direct 8 =3 pts; 9to 12 =5 pts; 13-Crossings crossings I square mile stormwater discharges from
roadwavs

15 =7pt; >15 =10 pts

Area served by septic Is high, Award 1 pt for each 5% of10. Developed % of subwatershed indicating potential for pollutant subwatershed area servedAreas with Septic served by septic loadings from failing septic by septic
systems

I
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Table 2-25. Summary of Subwatershed Vulnerability Metrics

Subwatershed How Metric is Indicates Higher Vulnerability
Metric Points

Metric Measured Potential When

Acreage of developable Area of developable land is high, Award 3 pts for each11. Drinking land within a public greater potential for impacts to
subwatershed within anWater Resources drinking water supply sensitive surface and groundwater
aquifer protection areaarea drinkinn water suoolies

I 2.10.1 Priority Subwatersheds for
Conservation

s shown in Table 2-27, the foUowing subwatersheds are considered most vulnerable to
futw:e development impacts and should be given highest priority for conservation
efforts to maintain existing resource conditions:

:!! 11
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ill ill ~ ~

11
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~

8& 8~ ~ ! ~15 f c8 i II~
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~

u~ t8 15 ~ u .~ 2 ~
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]I uU u i ." i>- ~ ..
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- ..
~ f' 'elI:Q.

!l 25" 0.Ii .§ Q. .!l ~
~<J)

~ Q.
~

Bolton Notch Pond 2 10 6 1 7 2 3 3 0 5 0 41
Clarks Brook 3 10 6 4 7 2 5 5 1 4 0

~Gao8s Brook 3 5 6 6 11 4 6 6 3 5 0
Ganes Brook South Tributarv 2 5 6 4 1 5 6 5 3 5 0 42

owarT=>nkerhoosen River 7 10 0 7 2 5 4 5 7 5 0 53
Middle Tankerhoosen River 3 10 2 2 2 2 4 5 3 3 3 38
Ralroad Brook 2 0 6 12 0 6 9 0 5 1 0 40
Tucker Brook 2 0 6 2 0 3 5 6 3 2 0 28
UnnArTankerhoosen River 0 0 4 2 0 4 8 3 3 3 0 27
Walker Reservoir 9 10 4 4 2 3 2 5 10 6 0 56

I
I
I
I
I
I
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I
I
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I
I

The results of the subwarershed vulnerability analysis are summarized in Table 2-26.

Table 2-26. Results of Subwatershed Vulnerability Analysis

• Clarks Brook,
• Gages Brook,
• Gages Brook South Tributary,
• Lower Tankerhoosen River,

• Walker Reservoir.
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Table 2-27. Summary of Subwatershed Restoration Potential Metrics

Subwatershed How Metric is Indicates Higher Restoration
Metric Points

Metric Measured Potential When

1. Existing % impervious Current impervious cover is low,
<10% = 10 pts; 10 to 15% = 5 pts;

Impervious cover in suggesting range of possible sites for
Cover subwatershed storage retrofits and stream repairs

>15%=lpt

%of
Public land ownership is high,

2. PUblicly- subwatershed
providing range of potential sites for Award 1 pt for each 2.5% of

owned land that is publicly restoration practices subwatershed in public ownership
owned
%of Industrial land is high, suggesting Award 1 pt for each 2% of

3. Industrial subwatershed potential for source controls,
subwatershed classified as

Land that is discharge prevention, and on-site industrial
industrial land retrofits
% forest cover Forest cover is low, suggesting <35% = 7pts; 36 to 50% = 5 pts; 50

4. Forest Cover In potential for upland and riparian
to 70% = 3 pts; >70% = lpt

subwatershed reforestation
%of

Wetland cover is high, suggesting
5. Wetland subwatershed Award 1 pt for each 2% of
Cover that is

potential for wetland and riparian
subwatershed area

wetlands
restoration

% of
No more development Is expected; 30 to 35% = lpts; 25 to 30% = 4

6.Development developable
Potential land in

stable conditions increase feasibility pts; 20 to 25% = 7 pts; 15 to 25% =

subwatershed
of stream repairs and storage retrofits 10pt

Award 1 pt for each 10% increase
7. Stream stream miles I Stream density is high, suggesting in stream density from watershed
Density square mile greater feasibility of corridor practices average of 1.3 stream miles I

souare mile
8. Stream %of stream Corridor forest cover Is low,

Add 1 pt for each 10% reduction in
Corridor Forest corridor that is suggesting feasibility of riparian
Cover forested reforestation and stream repairs

forest cover

9. Public % of stream Public corridor ownership is high,
Add 1 pt for each 10% of stream

Ownership of corridor that is suggesting greater feasibility of
Corridor publicly owned corridor practices

corridor in public ownership

10. Road
number of road Number of road crossings is high, <1 = Opts; 1 to 5 = 1 pts; 5to 8 - 3

Crossings crossings I suggesting greater potentiat for pIS; 9 to 12 = 5 pts; 13-15 = 7pt;
square mile stream repairs culvert modifications >15 = 10 pts

11. Developed
%of

Area served by septic is high, Award 1 pt for each 5% of
subwatershed

Areas with
that is served

suggesting greater potential for subwatershed area served by
Septic by septic septic system upgrades septic

12. Water
number of Number of water quality

Quality
water quality impairments is high, suggesting Award 3 pIs for each water Quality
impairmenlS I regulatory need to focus on WQ impairment identified

Impairments sauare mile imorovements

The results of the subwatcrshed restoration potential analysis are summarized in Table
2-28.

I
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Table 2-28. Results of Subwatershed Restoration Potential Analysis

~
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~cll ~",0 S- o I-
e t !l II ~ d " "i'" - !.- ~
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~ .. l/) I ~l/)oil Q. ~ ..

~l/)

Bolton Notch Pond 1 1 1 5 3 10 0 6 6 0 5

I
Clarks Brook 1 10 5 7 8 10 0 4 11 1 4
Gaoes Brook 5 12 6 5 8 4 10 3 12 3 5
Geoe. Brook South Tnbularv 5 3 0 3 3 1 14 2 9 3 5 9 57
Lower Tankerhoosen River 1 6 1 5 1 1 15 5 11 7 5 6
Middle Tankerhoosen River 5 6 1 5 6 10 5 5 10 5 3 0
Railroad Brook 10 0 0 1 6 1 9 0 0 5 1 o 34
Tucker Brook 10 10 0 5 6 7 11 4 11 1 2

0_
Uooer Tankertloosen River 10 3 0 1 7 4 12 1 6 3 3 31 521
Walker Reservoir 1 10 1 7 4 1 0 7 9 10 6 01 551

As sbown in Table 2-28, the following subwatersbecls sbould be given lughest priority
for restoration potential to improve upon existing conditions:

• Clarks Brook,
• Gages Brook,
• Lower Tankerhoosen River,
• Midrlle Tankerhoosen River,

• Tucker Brook.

Based on the combined results of the subwatersbed vulnerability and restoration
potential analyses, the following subwatersbeds were recommended for detailed
assessment and planning:

• Clarks Brook,
• Gages Brook,
• Gages Brook South Tributary,
• Lower Tankerhoosen River,
• Midrlle Tankerhoosen RJver,

• Tucker Brook,
• Walker Resen-Olr.

I
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3 Watershed Field Inventories

This section of the watershed management plan provides a summary of the methods
and results of the field inventories. More detailed information on the field inventory
methods and findings is available in Watershed Field II/ventoties and Land Use &gllia/ory
Reldew (Fuss & O'Neill, October 2008), a copy of which is provided on CD-ROM as
Appendix A of this watershed management plan.

Field inventories were performed during summer 2008 to further assess existing
watershed conditions and potential sources of pollution. The field inventories are
sc.reening level tools for locating potential pollutant sources and environmental
problems in a watershed along with possihle locations where restoration opportunities
and mitigation measures can he implemented. The field inventories included selected
stream corridors and upland areas within priority subwatersheds, which were identified
from the Comparative Subwatershed Analysis. Field inventories were performed within
the priority subwarersheds identified in Section 2.7.1.

During the field inventories, crews assessed approximately 8.7 miles of stream corridors,
six potential hotspot locations, five repre enrative residential neighborhoods, and a
number of streets and storm drainage systems associated \vith the residential
neighbothoods and hotspot land uses. Field inventory nomenclature used throughout
this report is summarized in Table 3-1. Copies of completed field assessment forms are
provided as attachments to the Watershed Field [nven/oties and Land Use Regllia/ory Rmew
(Fuss & O'Neill, October 2008). Photographs nf specific or representative pollutant
sources and problem areaS are included throughout this document for illustrative
purposes. All of the photographs taken during the field inventories are available on CD.

The stream corridor assessment procedure used in this srudy is adapted from the U.S.
EPA Rapid Bioassessment (RnA) protocol (EPA, 1999) and the Center for Watersbed
Protection's Unified Stream Assessment (USA) method (CWP, 2005). Upland areas and
activities thar may impact stream quality were also assessed using methods adapted from
the Center for Watershed Protection's Unified ubwatershed and Site Reconnaissance
(USSR) techniques (CWP, 2005). The upland assessments included inventories of
selected representative residential neighborhoods, streets and storm drainage systems,
and land uses with higher potential pollutant loads (i.e., "hotspot" land uses). Field
assessment effort wete targeted on stream segments and upland areas \vith the greatest
potential for direct impacts to the streams. These areas were identified through aerial
and land use mapping. To the extent possible, efforts were also focused on publicly
owned land, which typically offers greater opportunities for retrofits and mitigation
projects as opposed to privately-owned land.

58

Table 3-1. Field Inventory Nomenclature

Clarks Brook CB
Lower Tankerhoosen River LTR
Middle Tankerhoosen River MTR
Waiker Reservoir WR
Ganes Brook GB
Gaoes Brook South Tributarv GBST
Tucker Brook TB

F:W2005\1l251\A20\T:mk W3tcrshcd Plan Fiml.Joc
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Table 3-1. Field Inventory Nomenclature

I
I
I

Reach Level Assessment RCH
Channel Modification CM
Severe Bank Erosion ER
lmoacted Buffer /B
Stormwater Outfall OT
Stream Crossin<> SC
Trash & Debris TB
Utilities UT
Hotsoot Investiaation HSI
Neinhborhood Site Assessment NSA
Streets and Storm Drains SSD

I 3.1 Summary of Findings

I
A variety of common issues and problems were identified during rhe field inventories.
Some prevalent issues throughout rhe watershed are described below.

Arrh-type ruilroad CrrJsJi'g (SC-02) may
prn~t~h~~§Q~us~m~ftm

downs/rta", ](0"" ttidmud ~'Y flJe laTE' POOl
sho"" ill Ih, pholograph.

S'rtUIIJ segfllent GB-05B sIJOIJ'in,g limited vtgetalittt
bHjftr aJ1d a .fmallJoo/bn"dgt cromltj the Imam.

Overall in-stream habitat in rhe assessed
reaches was mixed. Some of rhe assessed
reaches have high quality habitat, wirh riparian
cover, good floodplain connection, varied
substrate, and significant stream shading. In
orher segments, in-stream habitat is marginal to
poor due to bank erosion, buffer
encroachment, trash and debris, lack of
shading, and in-stream sedimentation.
However, the majority of the stream reaches
assessed appear to be cirher supporting
biological communities (fish, frogs, birds, etc.)
or sufficient to support such communities.
Many potential barriers to fisb passage were
observed throughout rhe watershed,
including perched culverts, culvcrts with
very shaUow flow, and natural and manmade dams. Therefore, the impact of
potential fish barriers and rhe feasibility of fish barrier removal efforts should be
investigated further.

•

• Stream buffer encroachments are
prevalent along stream coeridors in or
near areas of residential and commercial
development. Residential lawns and
some commercial lawns extend down to

the banks of the stream in many areas,
particularly in residential back yards.
Yard waste such as grass clippings,
leaves, and brush and waste materials
were also common Occu.r.rences in and
near these areas where easy acces exists

I

I

I

I

I
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I

I
I
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to the streams. Education, signage, stream buffer regulations, and stream
cleanups are potential approaches for improving buffer management.

The field assessments identified very little evidence of storm drain stenciling or
watershed stewardship signage, with the exception of a residential subdivision in
the Tucker Brook subwatershed.

Most of the developed areas surveyed have inadequate stormwater quality
controls. Many of the residential developments were constructed prior to the
advent of modern storrowater quality regulations and design requirements.

Residential areas appear to contribute
significant quantities of rooftop runoff to
the storm drainage system, particularly in
medium and high-density residential
neighborhoods with smaller yards. Many
small outfall pipes were observed from
the backyards of residential areas, which
are presumably associated with
foundation drains, yard drains, or roof
downspouts. Opporrunities exist to
disconnect residential rooftop
runoff from the storm drainage
system and reduce the quantity of runoff by redirecting the runoff to pervious
areas or through the use of rain barrels or rain gardens.

Numerous outfalls were observed from virtually all of the land uses encountered
during the stream assessments. Many appear to be associated with sources
having low potential for water quality impacts (i.e., residential foundation
drains), while others were of unknown origin and should be the focus of future
investigation. Illicit discharge
UHrestigations arc recomtneoded in
targeted areas and land uses.

5/,.,_ ..rom_! (SC'()/) btlow 1-8~ ,,_d ONlJd/l (OT'()J)
Parking lots associated with "Io.~ ""..h GBST'()2.
apartment complexes, institutional
land u es (schools), and commuter lots are potential candidates for stormwater
retrofits to reduce site runoff and improve water quality through the use of
bioretention, water quality swales, buffer strips/level spreaders, and other small
scale LID approaches.

Invasive species (phragmites, cattails,
reed canary grass, etc.) were observed
in stream corridors in many areas of
the watershed. Invasive species
management should be incorporated
into stream corridor restoration
activities.

•

•

•

•

•

•

I
I

I
I

I
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Therefore, most of the development observed in the watershed employs
traditional curb and gutter storm drainage collection systems with little, if any,
stormwater management beyond detention basins for peak flow control. In
most cases, the stormwater management controls that were observed at newer
developments were not being maintained.

• No Low Impact Development (LID) design practices were obser.ed in the
watershed. Wirh rhe recent shift toward LI 0 site design and storrowatet
management reguirements, as demonstrated by tbe Town of Tolland's new 1.10
tegulations and design manual, rhe watershed is an ideal candidate to showcase
LID practices for both new development and retrofit appbcations. Local LID
demonstration sites are a valuable tool for public education and promoting the
widespread use of such practices. Incorporating LID into town projects,
including roadway projects, can also serve as a proactive model for private
de,·elopment.

• Stotrowater runoff from Interstate 84, other state roatls such as Route 30 and
3 I, and local roads typically receives little or no treatment prior to discharge.
Such discharges are a source of sediment and other pollutants to rhe recei"ing
water bodies. Opportunities exist for stormwatet retrofits at roadway
stormwater outfalls

I
I
I
I

• Relatively isolated areas of moderate
to severe streambank erosion were
observed throughout the assessed
portions of the watershed. Most of
these areas are located at or
downstream of stotrowater outfalls
in developed ateas of rhe watershed.
Access (0 many of these areas is
linuted; rherefote, potential candidate
sites for bank stabilization projects
should be evaluated furrher for
overall feasibility.

I
I
I
I
I

l'ro.rlon.

• Very few active construction sites were observed in the watershed. However, a
large amount of developable land exists in the watershed, and future
construction acti';ty is a major potential source of polluted runoff. Approaches
for stronger soil erosion and sedimentation controls include regulating building
envelopes, encouraging property owners to minimize clearing for other
purposes, and reguiring drainage review for acti"ities rhat disturb less rhan 'l',
acre.

• Due to limited project funding, not all stream segments in rhe priont)·
subwatersheds were assessed, and other subwatersheds (Railroad Brook, Bolton
Notch Pond, and Upper Tankerhoosen River) were not assessed as rhey were
determined to be less "uInerable to future development impacts. A schedule
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3.2

should be established for assessing the remaining stream segments and
subwatersheds.

Stream Corridor Assessment

Stream corridors within the Tankerhoosen River watershed were assessed dutingJune 3
through 6, 2008, and on July 2 and 10,2008. Field crews consisted of staff from Fuss &
0' cill, the orth Central Conservation District, and volunteers with Friends of the
Hockanum River Linear Park of Vernon. Stream corridors were assessed along selected
teaches within priority subwatersheds using methods adapted from the u.S. EPA IUpid
Bioassessment (RBA) protocol (EPA, 1999) and the Centet for Watershed Protection's
Unified Stream Assessment (USA) (CWP, 2005).

The stream assessment method used in this study is a continuous stream walk method
that identifies and evaluates the following impact conditions for each reach:

• Outfalls (OT), including storrowater and other manmade point discharges;
• Severe Bank Erosion (ER), such as bank sloughing, active widening, and incision;
• Impacted Buffer (IB), which is a narrowing or lack of natural vegetation;
• Utilities in the stream corridor (UT), such as leaking or exposed pipes;
• Trash and Debris (TR), such as drums, yard waste, and other illegal dumping;
• Stream Crossings (SC), which are hard objects, whether natural or artificial, that

restrict or constrain the flow ofwater. These may include bridges, culverts, dams,
and falls;

• Channel Modification (CM), where the stream bottom, banks, or direction have
been modified;

• Miscellaneous (MI), other impacts or features not otherwise cm-ercd; and
• Reach Level Assessment (RCH), the average characteristics of each reach.

The stream assessment method also includes a semi-quantitative scoting system as part
of the reach level assessment to evaluate the overall condition of the stream, riparian
buffer, and floodplain, based on a consideration of in-stream habitat, vegetative
protection, bank erosion, floodplain connection, vegetated buffer width, floodplain
vegetation and habitat, and floodplain encroachment.

Collected information was entered intO a database and used to quantify the overall
condition of stream corridors In the watershed, compare subwatersheds within the
watershed to each other, and prioritize areas for restoration, stormwater retrofit, land
preset\'ation, and other stewardship opportunities.

Stream reaches were assigned a subwatershed abbreviation followed by a two-digit
numerical identifier. Reaches were generally numbered sequentially from downstream
to upstream when in series and west to east upstream from confluences. A reach was
considercd to be a stream segment with relatively consistent geomorphology and
surrounding land use, and generally less than one-half mile in length. Features noted at
reach junctions (e.g., culvert crossings) were associated with thc downstream reach.
Impact conditions within each reach were numbered sequentially with an abbreviation

I F\P21.XI5\0257\A20\T:mk WaIL-rsht.,J Plan hn;l!Joc 62



followed by a two-digit number. For example, the second stream crossing in a reach
would have the identifier SC-02.

Table 3-2. Number of Reach Level Assessments Performed
and Impact Conditions Identified

fJ FUSS&O'NEILL

Forty-one stream reaches were evaluated in the Tankerhoosen River watershed using
this stream assessment protocol. Table 3-2 summarizes the number of impact
conditions identified and reach level assessments that were performed within each
subwatershed.

63

Table 3-3. Stream Reach Classifications

Cat8nON Percentile Point Threshold
Excellent 90% ;,138
Good 75% ;,115
Fair 55% ,,84
Poor 35% ;,54
Verv Poor <35% <54

Subwatershed RCH CM ER IB OT SC TD UT
Clarks Brook 5 - 2 - 10 8 2 -
Lower Tankemoosen River 1 - 1 1
Middle Tankerhoosen River 5 - 1 - 14 5 7 -
Walker Reservoir 5 - - - 6 6 - -
Ganes Brook 12 1 8 5 21 12 3 1
Ganes Brook South Trib. 7 1 1 1 3 8
Tucker Brook 6 - 2 4 9 9 3 -

Reach level assessment scores were assigned by field crews based upon the overall
stream, buffer, and floodplain conditions. A subjective determination of eight criteria is
assessed on a scale of 0 to 20; 0 relating to poor condition and 20 being optimal
conditions. The rotal of these scores provides a quantitative index of overall stream
health and condition. The maximum possible number of points that would be assigned
for a fully optimal stream reach is 160 points.

Streams were assessed relative to a base condition, which for this study, is the highest
scoring stream reach in the Tankerhoosen River watershed (153 points). All other
assessed stream reaches were assigned a numerical score and categorized relative to the
base score of 153 points (Table 3-3). Reaches scoring greater than 90% of the base
condition (138 points) are considered "excellent", between 75% and 90% of the base
condition are caregorized as "good", between 55% and 75% of the base condition are
categorized as "fair", between 35% and 55% of the base condition are categorized as
"poor", and less than 35% of the base condition are categorized as "very poor". Table
3-4 summarizes stream reach a sessment scores and classifications for the assessed
stream reaches.
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Figure 3-1. Examples of Stream Reaches in Various Classification Categories

Additional details regarding the assessed stream reaches are provided in IfYo/mbed Field
[m...n/ories O/Id Land Use fuglllotory fuview (Fuss & O'Neill, October 2008), a copy of
which is provided on CD-ROM in Appendi:< A of this plan.

Excellent Good Fair Poor VerY Poor
Reach 10 Score Reach 10 Score Reach 10 Score Reach 10 Score Reach 10 Score
MTR-oB 153 GBST-Q2 127 GB-Q9 114 TB-04B 83 GB-05B 53
GB-l0 146 GB-Q2 120 GBST-Q3 111 MTR-Ql 82 WR-Ql 35

GBST-Q4A 146 GBST-Q9B 120 lTR-Q3 111 GB-Q4 80
GBST-Ql 145 TB-02 119 GB-Q7 105 WR-Q2 80
MTR-Q7 139 GBST-Q4B 117 CB-Q3 104 WR-Q4 76
CB-Q4 138 TB-Ql 116 GB-Ql 102 GB-Q3B 72

GB-Q8 115 GB-03A 97 GBST-Q9A 59
MTR-Q9 94
GB-05A 93
CB-Q2 93
TB-Q3 92

TB-Q4A 92
WR-Q3 91
GB-Q6 88

MTR-Q2 87
CB-Ql 85
WR-Q5 84

Note: TB04C and CB-Q5 were not scored durinnthe reach level assessment
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Table 3-4. Stream Reach Assessment Scores and Classifications

As depicted in Figure 3-1, MTIt-08 is the highest tated stream reach due to good
riparian cover and bed material. WR-03 is considered fair due to the presence of
invasive species within the riparian corridor. TB-04B and GB-OSB are poor and very
poor, respectively, because of poor channel characteristics, outfalls, strcam crossings,
trash and debris and lack of stream buffer and bank erosion in the case of GB-OSB.
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3.3 Upland Assessments

Fu sand 0' eilI conducted upland assessments in the Tankerhoosen watershed 10 July
2008. The field observations assist in identifying pollution prevention and potential
restoration opportunities at hotspot land uses and residential neighborhoods in the
watershed. Factor that were considered when determining which hotspots and
neighbothood areas to priorinze for assessment include:

• Stream conelinon (assessed during stream corridot inventory),

• Site proximity to the stream,
• Land use type and de,·e1opment density,

• Land ownership,
• Restoration potential

The assessment framework was adapted from the Unified Subwatershed and Site
Reconnaissance (USSR) method developed by the Center for Watershed Protection.
USSR is a "windshield survey" evaluation method in which field crews drive and walk
through areas of the watershed to quickly identify pollution prevention and restoration
opportunities. The three major components to the upland assessments conducted in the
Tankerhoosen watershed are: hotspots, residential neighborhoods, and streets and
storm drains. Field data forms that were completed during the assessments are provided
in Walershed Field Illvelllones and Land Use RegJllalory Re,new (Fuss & O'Neill, October
2008).

3.3.1 Hotspot Investigations

HotspOt site investiganons were conducted for six representative sites with a high
potential to contribute polluted stormwater runoff to the storm drain system and
receiving streams. The purpose of the investigation was to qualitatively assess the
potential for stormwater pollution from previously identified commercial, industrial,
municipal or transport-related sites. The hotspot investigation wa limited in scope to
representative hotspot facilines in order to evaluate and illustrate common issues. The
investiganon was not intended to be an exhaustive review of all potential hotspot
facilities in the entire watershed nor a detailed inspection or auelit of each facility, which
are beyond the scope of this rudy.

The hotspots examined in the field were located ,vithin the Lower Tankerhoosen !U,'er,
Walker Reservoir, Clarks Brook, and Gages Brook subwarersheds. Representative
priority hotspots were selected to cover a range of watersheds and land uses, including
three industrial sites, one commercial site, one transportation-related site, and one
state/municipal ite. Sites are identified by the watershed abbreviation, followed by
"H j" and a numeric Idenrifier. Table 3-5 summarizes the selected hotspots that were
evaluated. everal of the sites that were investigated are povately owned, and field crews
were unable to gain full access to the sites to closely evaluate the storm drainage and
other site characteristics.
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Table 3-5. Hotspot Site Investigation Summary

Site ID (Watershed) Land Use CateaalV Descriatian af Site Oaeratians

GB-HSI-{)l (Gages Brook) Industrial Industrial Park - Gerber
Technalaaies Office Buildina

GB-HSI-{)2 (Gages Brook) Industrial
Dari Farms Ice Cream
Distributian Center

WR-HIS-{)l (Walker
Transporlaban CannDOT Commuter Lot

ReselVoirl

CB-HIS-{)l (Clarks Brook) Commercial Superior Energy - Propane

CB-HIS-{)2 (Clarks Brook) Industrial
Sand, gravel, constructian
storaoeloracessino facilitv

LTR-HIS-{)l (Lower
StateJMunicipal

ConnDOT Maintenance and
Tankerhoosen River) SelVice Center

Gerber Technologies Office Building
The Gerber Technologtes office building is locared in the Tolland lndustn:u on
Industrial Park Road West adjacent 10 Gages Brook. The office building has landscaped
areas around the building with shrubs and turf lawn. The site is charactenzed by a large
amount of impervious cO\'er, consISting of building roof areas and parking loIS.
Approximately 100 vehicles were parked in the employee parking lots at the time of the
inspection. Stormwater runoff from the site appears to discharge 10 the SlOrmwater
basin located near the southern limit of the site. The stormwater basin is a wet pond
design containing a permanent pool of water and is approximately 70 feet WIde by 140
feet long. The basin contained accumulated sediment captured from the site runoff. The
basin outfall discharges to Gages Brook via a riprap spillway.

The stormwater basin that receives runoff from the Gerber Technologies facility
incorpotates many of the recommended elements 10 meet current stormwater CJuancity
and quality design criteria. However, the basin is also in need of maintenance as
demonstrated by the sediment accumulation near the center of the basin and the
overgrown woody vegetation at the overflow spillway. Existing stormwater basins such
as this one may also be good tetrofit candidate 10 improve treatment effectlveness by
incorporating a sediment forebay at the basin inlet, which may also facilitate routIne
sediment removal.

S10"""01". POIi. ollht c.fiNr T~ h••t.'!'JIoaH/)' •• 1.dJtJlno/ Parle &od 11""'11. S.1ii.".1 has buill '1' ..off

IIv fNtl" oj lIN baIi" (A) and iIi orwj7011' spilhl'I1)' iJ (Jl~W'OIII" "'Ilh Ilf1rldtion (Bj.
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Dari Farms Ice Cream Distribution Facility
The Dan Fauns distribution facility is also .----=---------------,
located in the Tolland Industrial Park on
Research Way/Gerbet Drive near the
divide hetween the Gages Brook and
Gages Brook South Tributary
subwatersheds. The facility is estimated to
be less than 5 years old, as evidenced by
the facility'S modem pollution ptevention
site design elements including a coveted
fueling station, no visible outdoor storage
of materials, and well maintained Th< Dm Fam1J I,y (.rnmt D1Jlnl'Nlwn Fa.ility has a
landscaping on the grounds. Possible ,wmd{",Ii,,, Slahi,. and hndJ<Uprd trTJNnds (s""",, ,.

pollution sources to the stann drainage I/»c J".t;"'Nnd).

system are the runoff from the large impervious areas on the site (the roof and parking
areas) and potential vehicle fluids from truck fueling acti,~ties and employee vehicles. It
could not be determined whether stormwater is managed on-site, by the downgradient
stormwater basin near the Getber Technologies facility, or both. The site did not appear
to incorporate Low Impact Development (LID) design features such as vegetated
swales or parking lot biotetention. New commercial and industrial facilities with
significant impervious area. such as this one, are potential candidates for on-site LID
and stormwater treatment practices to reduce runoff volume and pollutant loads.

Th< SDuIM"""" sUI, ~r 11>< InlffSldI' 86 £",,6'
('()I1Il1/ultr /JdrIrJ"t. 101 1/1(1/1'111' IIJI td~ ~llht 10/

DR liN kft SIlk D{ 1M pbDlDyf'"pb "nd Ih< .~/"'nd "".,,,.,,
on IJ~ ri,(hl mk. Tht ,","~/1h<phoIQ!,I,zpb

S!lOIl'.r fbI ~aJi!) ",'(t)fib;' and opm arra f(,r a pole/Illal

IOT71lll'd/tr rt'rt?.JiI.

Approximately 150 vehicles were parked at
the lot during the site visit, which occurred
on a weekday during mid-day. The site is
contains significant impervious cover and
high-intensity vehicle usage and is therefore a
source of automobile-related stormwater
pollutants including hydrocarbons,
sediment, and metals. The entire parking
lor drains to a double catch basin located
on the southeastem side of the lot. The
catch basin discharges through a shorr
wetland corridor and subsequently to the stream segment located upstream of Reservoir
Road and Walker Reservoir East. An easily accessible grass strip exists between the
paved lot and the adjacent wetland and stream corridor. This site is a potential
stormwater retrofit candidate (bioretention or water quality swale) to encourage
infiltration and provide additional treatment for the parking lor runoff.

ConnDOT Commuter Parking Lot
The hotspot investigation included the
Connecticut Department of Transportation
commuter parking lot at exit 67 of Interstate
84, which is located in the Walker Reservoir
subwatershed.
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Superior Energy
Superior Energy is a propane gas and related equipment distributor located on Hartford
Turnpike (Route 30) in \'emon. The site is located within the Clarks Brook
subwatershed ncar the headwaters of Clarks Brook. The property conSIsts of a retail
store, a pa\'ed parking lot for delt"ery trucks, and outdoor storage of propane tanks. It is
unknown If ,'ehicle mamtenance or fueling occurs on-site. The site appears to have been
morufied in the past through grading/ filling based on an inspection of the existing site
drainage and discussions with facility personnel. This site should be further lI1yestigated
to berter define potennal impacts of the historical filltng, current dramage Issues, and
plans for additional Site de,-elopment.

Sand & Gravel Facility
The facility IS located on Clark Road at the western end of Indusmal Park Road and
near the westem limit of the Clarks Brook subwatershed. Facility opetaaons appear to

include storage and processll1g of sand, gravel and other construction matenals. The sIte
contams one bwlding, which is assumed to be an office and/ot mamtenance area. The
majority of the site consists of an unpa,-ed yard used for the storage of sand and gravel
piles and equipment to process the materials and load transport vehicles. The site
contains numerous potenual sources of sediment and other pollutants associated wIth
the sand and gravel stockpiles, heavy equipment and vehicles, waste construction
materials stored outdoors, and pipes and debris in the yard. Sand and gravel operations
such as this should employ stormwater pollution prevention practices and source
controls as required by the n,,1' General P,m,ilJar Slol7Hwoler Discharges /Issotioled u,ilb
/ndr/sln"al/lclit,j!y, in addition to stortnwater treatment practices to reduce sediment and
hydrocarbon loadings in site stormwater runoff.

DOT Maintenance Service Center
The State of Connecticut
operates a Department of
Transportation ~Iai.ntenance

SetYlce Center for District #1
located on Campbell,henue lI1
\'emon, wruch is located lI1 the
Lower Tankerhoosen River
subwatershed. The faculty has an
office bwlding, garages for
vehicle storage and mamtenance,
a small parking lot, outdoor
storage of sand, salt, gra\'el and
mulch. and an unco\"ered
outdoor fueling station. \'chIcle
maintenance activities and
outdoor vehicle fueling are ( om,DOT DUlnd # 1 .\!,unltlwn.., J"",t (tf"". (.J"'!'1JtJI.- hlttftul

potential sources of stormwater
pollution, in addition to the outdoor stockpile storage.
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A rolloff dumpster was observed to be overflowing and uncovered at the time of the
windshield survey. Municipal and state-ope.rated highway maintenance facilities such as
this should employ source controls, pollution prevention, and storrnwate.r treatment
practices as necessary in accordance with the DEP General PemJitfor Stormwater Discha'l,ts
Associated with Indllstnal Activiry.

3.3.2 Neighborhood Source Assessment

Stormwater runoff from existing residential neighborhoods and futuse residential
development in the watershed is an important conside.ration for this study, since
approximately 40 percent of the Tanke.rhoosen River watershed consists of residential
land use and futuse buildout of the watershed could result in conversion of an
additional 10 percent of the watershed to residential land use. Neighborhood source
assessments were conducted on July 16, 2008 to evaluate pollution source areas,
stewardship behaviors, and residential restoration opportunities within individual
residential neighborhoods throughout the wate.rshed. The residential behaviors that
contribute to stormwater quality were assessed by considering the following source
areas for "average" neighborhoods throughout the subwatershed:

• Yards and Lawns
• Driveways, Sidewalks, and Curbs

• Rooftops
• Common Areas

eighborhoods were selected for assessment based on their proximity to stream
corridors and their overall potential to contribute pollutants to the stream. TI,e selected
neighborhoods include a variety of tesidential types, including low- and high-density
single-family residential and multi-family residential (apartments and condos). One field
sheer was completed for each neighborhood assessed. The selected neighborhoods are
located in the Tucke.r Brook, Lower Tankerhoosen Rive.r, Clarks Brook, Walke.r
Reservoir, and Gages Brook subwatersheds, as summarized in Table 3-6.

Each neighborhood was assigned a score for pollution severiry and restoration
potential. Pollution severity is a measure of how much nonpoint source pollution a
neighborhood is likely generating based on easily observable features such as lawn care
practices, drainage patterns, oil stains, etc. Restoration potential is a measure of the
feasibility of on-site retrofits or behavior manges based on available space, numbe.r of
opportunities, presence of a strong homeowners association, and other factors.
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Table 3-6. Neighborhood Source Assessments Conducted in the
Tankerhoosen River Watershed

Neighborhood!
Subwatershed Residential Type Pollution Restoration

Subdivision Name Severilv Potential

Mount Vemon Apartments
Walker

Multi-family Moderate ModerateReservoir
Lower

High-density.Campbell Avenue Tankerhoosen Moderate Low
River

single-family

Valley View Drive/Andrew Way Gages Brook
Medium-density,

None Lowsinnle-familv

High Manor Mobile Home Part<. Clart<.s Brook High-density,
Moderate Moderatesinnle-familv

Medium-density,
Meadowbrook Drive Tucker Brook single-family with None Low

ooen soace areas

Mount Vernon Apartments
The Mount Vernon apartments are a 33-acre multi-family housing complex situated
between Hartford Turnpike (Route 30) and Interstate 84 in the Walket Reservoir
subwatershed. The apartments ate erved by outdoor surface parking lots in front of
each building. Site imperviousness is estimated at approximately 50 percent. Runoff
downspouts are connected directly to the site stormwater drainage system, and parking
areas are served by traditional curb and gutter drainage. The complex is generally well
maintained, with generally clean gutters, catch basins, and parking areas. Some oil
staining was observed on tl,e pavemem within individual parking stalls

The overall pollution severity is rated as moderate due to the large amount of direetly
connected impervious area and potential pollutant sources from parking areas. This site
is a potential retrofit eandidate to reduce stormwater runoff from tl,e site, including
disconnecting downspouts from the storm drainage system and redirecting them to
pervious grass areas, rain barrels/cisterns, and rain gardens. Multi-family parking lot,
such as the parking lots at this complex, may also be good candidates for stormwater
retrofits. The follo\ving photograph depicts an existing landscaped area adjacent to the
parking lot that could potentially function as a bioretention/rain garden.

Tilt ~\lOIlNI r""."OR apart111rnf ,w1fph- bllildin.gs JIxI1l!ing fllun ond »'tll-mah,'ailudpurleing I1TtaJ and IondJ{"ptnJ rA) g"d rJ

kmdl..aptd arra 11>1'1 />a; I'" poltnliallo b< Wtd af a rain ,~arrJ.. (8).
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Campbell Avenue
The Campbell Avenue residential development is a D-acre neighborhood of single
family homes on approximately '/. acre lots. The neighborhood is located off of
Dobson Avenue and is situated between Interstate 84 and the ConnDOT ~faintenance

Service Center to the north and Dobsonville Pond to the south. The age of the
neighborhood is estimated as approximately 50 years. Almost none of the homes have a
garage, and nearly all have impervious driveways connected to the street curb and gutter
drainage system. 0 on-site or centralized stormwater management practices were
observed, other than curb and gutter drainage. fost of the homes have downspouts
that are directed to pervious lawn areas near the house. Landscaping practices were
minimal. This type of older, high density single family residential neighborhood has
limited potential for stormwater retrofits due to limited land area.

A typi"allol In In, I 'olky I 'In. D",,,jA.d"", IFay

n<i~"bor"ood.
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Valley View Drive/Andrew Way
The Valley View DrivelAndrew Way
neighborhood is approximately 55 acres in
size and located near the headwaters of
Gages Brook. The neighborhood is
approximately 25 years old and consists of
single family homes occupying approximately
I-acre lots. Most of the homes have garages
and a high percentage of the lots are covered
by lawn (60%) and landscaped areas (20%).
The subdivision is served by traditional curb
and gutter drainage. No centralized
stortTIwater management measures were
observed. Approximately three quarters of
the roof downspouts are connected to adjacent pervious areas. Overall, the
neighborhood was rated as having low pollution potential and limited potential for
storrnwatec retrofits.

A !lrttl/7rJJ' ofIII, High /ltollor Mobil. Hom, Park
lhowing fJlli !av'lIJ with Jomt /I'Idlllrt /(rtf 011 IIJt

f>mt>l'rli~f.

High Manor Mobile Home Park
High Manor !\lobile Home Park is an
approximately 28-acre neighborhood
located in the Clarks Brook subwatershed,
situated between Route 30 and Interstate
84. The park is believed to have been
developed in the 1970s. The average lot in
the neighborhood has approximately 40
percent impervious cover, including the
home and driveway, 40 percent grass cover,
and 20 percent landscaped area.
Approximately 90 percent of the homes
have roof downspouts that discharge to
lawns. The streets have traditional curb and
gutter drainage, and storm drain inlets were
observed to be clean. No centralized
stormwater management measures were observed.

I
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Meadowbrook Drive
The Meadowbrook Drive neighborhood is an approximately 100-acre residential
neighborhood in rhe northeast corner of Manchester. The neighborhood is situated in
the central portion of the Tucker Brook subwatershed, and Tucker Brook flows partially
through and along the north and west sides of the development. The subdivision is
estimated as approximately 10 years old, and the average lot size for the single family
homes in d,e subdivision is approximately \12 acre. All of the homes have garages. The
driveway, sidewalks and curb areas are clean and dry. A majority of the homes have roof
downspouts iliat discharge to pervious lawn areas. The street storm drains are stenciled.
An approximately l-acre wet stormwater basin near ilie corner of Yale and Chatham
Drives receives runoff from the subdivision storm drainage system. TI,e basin oudet
discharges to Tucker Brook. At dle time of the inspection the stormwater basin oudet
was observed to be overgrown with vegetation, and stream bank erosion was observed
at ilie outfall to ilie stream. The basin appears to be in need of regular maintenance.
Buffer encroachment, stream crossings, residential drain outfalls, and yard waste
dumping were common in residential areas along the stream corridors in this
subdivision.

7)pkol ((Jodi/ions in 1& Altodowbrook Drillt fui,ghborbood lholVinj Iandstopiltg, rot fitts. and61t",,1 (ltonli"tSJ.

3.3.3 Streets and Storm Drain Assessment

Urban streets and storm drains can be a source of stormwater poUutants if not
maintained on a regular basis. The condition of the local road and srorm drain
infrastructure can be assessed to determine if existing maintenance practice conld
reduce poUutant accumulation. Selected streets and storm drains were assessed during
the upland field invenrories conducted on July 16,2008. Most of ilie streets and storm
drains d,at were assessed are located in or near hotspot or neighborbood source
assessment locations. Findings of ilie street and storm drain assessment are summarized
below. Pbotographs of the storm drains and the street conditions evaluated are
provided as Table 3-7.
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Localion

Campbell
Avenue

MountVemon
Apartments

Valley View
Drive/Andrew
Way

High Manor
Mobile Home
Park

Gerber
Technologies

Clark Road
Industrial Park

F:\P2005\0257\.\20\T:rnk Watershed Plan FlOaLJoc

Storm Drains Streets

[No photo)
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Most of the streets were clean, free of sediment and debris, and in good condition. Ibe
one exception is Industrial Park Road in the Clark Road Industrial Park where roads
were observed to be in poor condition (cracked, broken, and sediment accumulation).
Storm drains along Industrial Park Road were also partially obstructed with sediment,
lea,-es, trash, and one of the catch basins had standing water above the elevation of the
stream water surface, indicating blockage of the outlet pipe. Many of ti,e inspected
catch basins had varying degrees of sediment accumulation and nearly all could benefit
from increased clean-out and street sweeping. With the exception of the Meadowbrook
Drive subdivision in the Tucker Brook subwatershed, none of the storm drains
observed during the field assessments was stenciled.
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4.1

4 Land Use Regulatory Review

Introduction

funicipalland use regulations control patterns of new development and redevelopment
and can playa significant role in protecting water quality and other natural resources in
a watershed. These commonly include local plans of conservation and development,
zoning regulations, suhdivision regulations, inland werland regulanons, and stormwater
regulations, all of which lOfluence the type and density of development that can occur
within a watershed. Local land use regulations often vary by town within a watershed,
and regulations are periodically rC\'ised in response to development pressure, hifts 10

attitude toward natural resource protection, and political and socioeconomic factors.

A key element in the development of a Watershed Management Plan is to identify
potential land use regulatory mechanisms (i.e., new or modified land use regulations)
that can be implemented by the watershed towns to strengthen eXlsting land use
controls and better protect natural resources within the watershed. Many Connecticut
communities are in the process of developing new or modified land use regulations that
incorporate Low Impact Development (LID) and related stormwater management
approaches to addIess stormwater quantity and quality objectives. Communities in
urbanized areas are also faced with a mandate to meet State and Federal Phase II
stormwater permit requirements under the ational Pollutant Discharge Elimination
S}'stem (I'JPDES) program, as well as addressing local concerns about the damaging
effects of increased impervious cover and uncontrolled stormwater runoff from land
development and suburban sprawl.

l\n opportunity exists for the watershed towns to develop revised and/or new
regulatory mechanisms to satisfy Phase II stOrmwater requirements, while also
protecting water quality and other natural resources in the Taokerhoosen River
watershed consistent with the objectives of this plan.

This seCDon ummarizes the following infoonation:

• Existing murucipalland use planning entities and regulations for each of the
watershed commurunes based on information obtained from a land use
questionnaire conducted by the OM Central ConservaDon Distnct in 2005 as
part of the HockamlHl River Slate ofthe lY/olershed &port (Fuss & 0' eill, 2005).
The information was updated where necessary to reflect current conditions.

• Existing land use regulations and related planning documents that pertalD to

stormwater management and natural resource protection issues, as well as
potential approaches for developing regulatOry mechanisms to incorporate
improved stormwater management, including LID concepts and opportunities
to reduce impervious cover, into the local land use regulations. The regulatory
review was performed for the towns of Tolland and Vernon because they
comprise the majority of the land area in the Tankerhoosen River watershed and
have the greatest potential for future development. Findings of the regularory
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review are described in the reporr IPalershed Field Tllomlones alld Lalld Use
fug/(Ialory fuvie", (Fuss & O'Neill, Ocrober 2008), as well as a technical
memorandum dared June 9, 2008 for the Town ofVemon, a copy of which is
provided in Appendix B of this warershed managemenr plan.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4.2 Summary of Land Use Planning
Entities

The 2005 land use questionnaire provided information from the warershed
municipalities on rhe land use regulations in each town, including information on
werlands and warercourses regulations, zoning regulations, plans of development, open
space planning, and srormwater regulations. The follo\ving paragraphs summarize
information obtained from rhe questionnaire, which was updated to reflect current
conditions as of October 2008.

Local land use regulations are administered by various Town commissions, boards, and
agencies. Land use commissions in the Tankerhoosen River watershed communities are
summarized in Table 4-1.

Table 4-1. Tankerhoosen River Watershed Land Use Commissions

Town Land Use Commissions

• Planning and Zoning Commission (acts as Inland Wetlands and
Manchester Watercourses Agency)

• Conservation Commission

• Planning and Zoning Commission
• Inland Wetlands Commission

Vernon • Conservation Commission
• Design Review Advisory Commission

• Open Space Task Force

• Local Historic Prooerties Commission

• Planning and Zoning Commission

Tolland • Inland Wetlands and Watercourses Commission
• Conservation Commission
• Desinn Advisorv Board

• Planning and Zoning Commission
• Inland Wetlands Commission

Bolton • Conservation Commission
• Open Space Preservation, Acquisition, and Conservation

Committee
Source: Hockanum RJVcr- State of the Watershed Land Use Questlonnatre.Nonh Central
Conservation Dtstnct, 2005; amended in 2008.

Table 4-2 summarizes rile currenr plan of developmenr, subdivision, inland werlands,
zoning, floodplain management, and stormwater regulations for the watershed towns.
The table lists rhe last revision date for the applicable land use regulations.
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Table 4-2. Municipal Land Use Regulations

Renulation Manchester Vernon Tolland Bolton
Plan of Develonment 2004 2001 1999 1990
Subdivision Reaulatians 2005 2007 2008 2004
Wellands Renulatians 2007 2006 2007 2006
Zonina Reaulations 2008 2009 2008 2005
Flaadnlain Mananement 1994 In Zoninn Rens. None 2005

Connecticut
Stormwater Regulations Starmwater Quality In Zoning Regs. 2008 (LID) 2004

Manual

Source: Hockanwn R..lVer - State of the \Vatershed Land Use Quesrionmure, North Central
Conservation DIstDct. 2005; amended in 2008.

Inland Wetlands & Watercourses
Regulating activity with the potential to affect wetlands and watercourses is an essential
component in preserving or improving the water quality and overall health of the
Tankerhoosen River. In Connecticut, the Inland Wetlands and Watercourses Act
requires that each municipality establish an Inland Wetlands and Watercourses Agency
or Commission and local regulations regulating private and municipal work located in
or affecting wetlands or watercourses.

Eacb of the surveyed watershed towns has an inland wetlands agency, and each town
has defined an upland review area, or distance from wetlands and watercourses that is
subject to review. 1bree of the four watershed towns indicated that they have identified
wetlands or watercourses that are impaired or that require restoration or require special
protection. Table 4-3 summarizes the regulating agencies, upland review areas, and
identified wetlands and watercourses of special significance for the surveyed watershed
towns.

Table 4-3. Inland Wetlands and Watercourses Regulations

Wetlands end
Town Regulating Agency Upland Review Area Watercourses of Speciel

Sionlficance

Manchester Planning & Zoning 50' wetlands and
None identifiedCommission watercourses

• Vernal pools on Box

Inland Wellands & 100' wetlands
Mountain Road

Vernon Watercourses 200' designated • Tankerhoosen River

Agency watercourses • Hockanum River
• Belding Wildlife

Manaoement Area
Iniand Wellands &

50' wellandsTolland Watercourses
100' watercourses Preliminary"

Commission
Inland Wetlands

Bolton Commission, 100' wellands and Yes·Conservation watercourses
Commission

Source: llockanum River - State of the Watershed Land U.e Que.nonnaue, North Centrnl
Conservation District, 2005. "Information available from the individual towns; amended in 2008.
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Stormwater Management and Soil Erosion and Sediment Control
Development of the landscape with impervious surfaces can alter the hydrology of a
watershed and has the potential to adversely affect water quality and aquatic habitat. A
a result of development, vegetated and forested land that consists of pervious sutfaces is
largely replaced by land uses with impervious surfaces. TIus transformation increases
the amount of stormwater runoff from a site, decreases infiltration and groundwater
recharge, and alters natural drainage patterns. Natural pollutant removal mechanisms
provided by on-site vegetation and soils have less opportunity to remove pollutants
from stormwater twlOff. During construction, soils are also exposed to rainfall, which
increases the potential for erosion and sedimentation. Development can also introduce
new sources of pollutants from everyday activities associated with residential,
commercia~ and industrial land uses.

Stormwater runoff both during construction and following completion of construction
for new development and redevelopment projects is regulated at the local and state
levels. All of the watersbed towns have erosion and sediment control regulations as
mandated by the Soil Erosion and Sediment Control Act. Most Connecticut
municipalities have adopted regulations requiring that a soil erosion and sediment
control pla.n be submitted with any application for development within the municipality
when the tlisturbed area of sucb development is more than one-half acre. Projects that
tlisturb greater than 5 acres of land are subject to regulation under the DEP General
PerfllitjOr tbe Discbarge ofStormwat" and Dewatering IV'tlItewaters Associated witb Constnletioll
Activities. This pennit applies to tlischarges of stormwater and dewatering wastewaters
from construction activities including, but not limited to, clearing, grading, and
excavation that result in the disturbance of 5 or more acres of total land area on a site.
Pursuant to Phase II of the NPDES Stormwater Program, construction activities
tlisturbing between 1 and 5 acres have been delegated by DEP to the municipalities
provided that the erosion and sediment control plan is reviewed and receives approval
from the town, under the Soil Erosion and Sedimentation Control Act.

Post-construction stormwater quantity and quality are also regulated by the watershed
municipalities through municipal planning and zoning and inland wetlands and
watercourses regulations. All of the watershed towns are subject to the requirements of
the PDES Phase II stormwater program, which is regulated under the DEP Get/eral
PermitjOr tbe Disebarge ofStormwaterfrom Small Mtlnicipal Separate Storm Sewer Systems (MS4
General Pennit). The MS4 General Pennit regulates the quality of municipal stormwater
tlischarges and requires the creation of a tormwater Management Plan that addresses
the following six minimum concrol measures:

1. Public education and outreach on storm watet impacts tequired throughout the
entire municipality;

2. Public involvement/participation required throughout the entire municipality;
3. Illicit discharge detection and elimination required throughout the entire

municipality including mapping all storm water tlischarges from a pipe or conduit
with a tliameter of 15 inches or greater (or equivalent cross-sectional area) owned
or operated by the municipality;

4. Construction site storm water runoff concrol tequired throughout the entire
municipality;
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5. Post-construction storm water management ill new development and
redevelopment; and

6. Pollution prevention/good housekeeping for municipal operations.

I
I
I

The DEP Connrclicul Slof1JlUJoltrQllality Manila/provides guidance on the measures
necessary to protect the waters of the State of Connecticut from the adverse impacts of
post-construction stormwater runoff. It is intended for use as a planning tool and
design guidance document by the regulated and regulatory commurutles involved in
stormwater quality management III Connecticut. The manual pro\~des uniform guidance
for developers, engineers, and re,;ew agencies on the election, design, and application
of stormwater control measures. All of the watershed towns in the Tankerhoosen River
watershed have indicated that they use the stormwater manual ill re"ewing
development proposals for stormwater management issues.

I
I

In February 2008, the Town of Tolland amended its zoning and subdivision regulations
to require that Low Impact Development (LID) techniques be implemented on all
development ro protect high quality wedands, watercourses. open water bodies and
other ensitive areas from the impacts of point and nonpoint sources of stormwater due
to land development projects. Tolland also developed a companion LID design manual.

I
I
I
I
I

Open Space
Open space plays a critical role in protecting and preserving the health of a watershed
by limiting development and impervious coverage, preserving natural pollutant
attenuation characteristics, and supporting other planning objectives such as farmland
preservation, community preservation, and passive recreation. Open space includes
preserved natural areas as well as lightly developed parks and playgrounds.

While approximately 40 percent of the Taokerhoosen River watershed consists of
undeveloped land uses, much of this land is nor considered open space because it may
be privately owned and ultimately developed. Protected open space areas include
deeded open space that is povately owned, parcels owned by land trusts, state and
federally-owned land, land owned by waler companies, and murucipal park land. Such
land IS protected against future developmenr. Each of the watershed towns has
prepared an open space plan for their respective communities (fable 4-4).

I Table 4-4. Status of Municipal Open Space Plans
In the Tankerhoosen River Watershed

01l1Wf<.

Town Ooen Soace Plan
Manchester 2004

Vernon 2005
Tolland 2006
Bolion 2004

Source: Hocmum River - State of the \"(.'atershed Land Use ueSbQ
!'\orth Central Conservanon DlStnct, 2005~ amended In 2008.I

I

I
I

In addition to the designation of protected open space through donation, purchase of
land by a town, conservation or land trusts, or other private and/or public agenaes,
towns also require that some land be dedicated as open space \vith the development of
new subdivisions. The subdivision regulations of all of the towns in the Tankerhoosen
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River watershed require the set aside of a percentage of new subdivisions as open space,
and all but Manchester have provisions for fee-in-lieu-of open space. Table 4-5
summarizes responses from the surveyed watershed communities regarding their
current open space regulations.

A majority of the surveyed watershed towns also allow "cluster development" and
"open space subdi\-isions" in their subdi\,ision regulations. TI,ese arc compact forms of
development that concentrate density in one portion of the site in exchange for reduced
density elsewhere, thereby reducing overall site inlperviousness and associated
stormwater impacts and potentially avoiding de\'elopment in sensitive areas of a site.

I
I
I
I 4.3

Table 4-5. Open Space Regulations

Allow Cluster Allow Open Subdivision ODen Soace
Town Development Space

Required Fee in lieu ofSubdivisions
Manchester Yes No Yes. 6% No
Vernon Yes No Yes Yes
Tolland Yes Yes Yes. 10% Yes
Bolton Yes Yes Yes Yes

Source: I lockanum RIVer - Stare of the \X'atershed Land Use QuesnonnaJre, North Central
Consecyanon Dtstnct. 2005; amended 111 2008.

Summary of Existing Regulations

I
I
I
I
I
I
I
I
I

'lbe following policy, regulatory and planning documents were reviewed for the towns
of Vernon and Tolland telative to stormwater management and natural resource
protection:

• Subdivision Regulations,

• Zoning Regulations,
• Inland Wetland and Watercourses Regulations,

• Plan of Conservation and Development/Open Space Plan.

4.3.1 Town of Vernon

The Town of Vernon has a number of land use regulations that regulate construction
and post-construction stormwater runoff from new development and redevelopment
activities, and prO\-ide for protection of nanlfal resources. 11,e local regulations are
particularly strong in tenns of erosion and sediment control (as well as consistent
between the \'arious regulations), open space protection, and regulating acti\-ities that
can potentL~lly affect wetlands and watercourses, including requirements for
watercourse buffers. However, there are several areas where the regulations and design
standards and guidance could be strengthened through amendments or new regulations
to clarify and strengthen srormwater management requirements and berrer promote the
use of LID principles.
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1bis section contains preliminary recommendations for the town of Vernon based on
the review of the existing land use regulations and planning documents. The
recommendations in this section are a summary of the more detailed regulatory review,
which is provided in the technical memorandum dared June 9, 2008 (1\ ppendix B).

Town Design Manual
• Develop a Town stocmwater and LID design manual. A local manual should

reference applicable sections of the DEP Connecticut torrnwater Quality
Manual to take advanrage of the existing design guidance, but also include more
derailed gwdance and stronger emphasis on LID practices and include specific
stormwater standards tailored to the characteristics and needs of the Town. The
Town land use regulations should also reference the local stormwater design
manual, thereby serving as a single, unifjring guidance document that could be
updated without the need for major revisions to the land use regulations.

• Include a section of the design manual that addresses stormwater retrofits for
tedevelopment and drainage system upgrade and maintenance projects.
Stormwater retrofits for residential and commercial redevelopment projects are
an important element for the Town's stormwater m.~nagement strategy given the
level of existing development in the Town. Stormwater retrofits also present an
opportunity to implement lot-level LID strategies as opposed to larger end-of
pipe controls where land may not be available fot stormwater management
facilities.

• Incorporate/reference stormwater quantity and conveyance sections of the
Connecticut DOT Dtainage Manual for consistency with state drainage
standards.

Stormwater Management Standards
• Develop and incorporate into the Town storrnwater design manual a set of

stormwater management standards, which would become regulatory standards
referenced by the existing Town land use regulations and/or new storrnwater
ordinance. Development of stormwater management standards would allow
Vernon to esrablish clearer, specific srandards that all projects must meet in
order to obtam local land use permits. The storrnwater srandards could include
LID reqwrements, complement the hydrologic sizing catetia in the ConntetiCIII
Slormwat,rQllali(J Manllal and be railored (using \·atiable minunum performance
standards) to protect specific water bodies or sensitive resources in the Town of
Vernon. An example set of storrnwater management srandards is included with
the memorandum III Appendix B.

New or Modified Stormwater Regulations
• Develop and implement new or revised storrnwater regulations to 1) satisfy

Phase II Stormwater Program regulatory requirements, 2) encourage or require
LID principle to be implemented for development projects in Vernon, and 3)
address other local drainage and narural resource protection issues identified by
the Town. Two potential approaches have been identified - 1) a new stand-
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alone stonnwater ordinance, or 2) addition/amendments to the eXisting Zoning
Regulations.

• Form an adVISory committee or workgroup consisting of representatives from
the various land use commissions and sdected Town deparrments to further
evaluate and select the best approach for Vemon, including key decisions
regarding:

o If a new, stand-alone stonnwater ordinance 15 selected, which
department or commission will have responsibility for adrninistenng the
program (i.e., the "Stonnwater ....uthority")?

o Which projects and activities will the new ordinance apply to (i.e.,
apphcability)?

o How will applicanons be receIved and reviewed?
o Who will be responsible for inspections and enforcement?
o Will additional staff be required to handle the increased workload to

re\'iew and process applications?

4.3.2 Town of Tolland

Zoning and Subdivision Regulations
The Town of Tolland amended its zoning and subdivision regulations to:

1. Incorporate Low Impact Development (LID) principles. The Town also
developed a companion LID Design Ianual that provides recommendations
for site design, road design, and stormwater management.

2. Create a natural Resource and Wildlife Protection Overlay Zone around
sensitive habitat areas and steep slopes throughout the town.

3. Adopt density-based zoning to replace the minimum lot size reqwrements.

Tolland is one of the first towns in Connecticut to adopt comprehensive LID
regulations. The regulations are a good model for the other watershed commuruties to
require the use of LID practices. The regulations are currently 111 the early stages of
implementation. The Town should continue to monitor the effecnveness of the LID
regulations as development projects subject to the new regulanons are deSigned,
reviewed, and constructed.

Inland Wetlands and Watercourses Regulations
The Inland Wedands and Watercourses regulations were amended 111 2007, and are in
accordance \vith the Connecticut General tarues. The regulations define an pland
Review Area extending a minimum 50 feet from the edge of a wetlands and/or
watercourse and a extending a minimum of one hundred 100 feet from an)'
watercour e, including intermittent watercourses. The width of the Upland Review Area
may be doubled in cases where the slopes bordering the wetland and/or warercourse
are in excess of 15%, the presence of highly erodible soils, or unique and/or easily
damaged wetland ecosystems exist.
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Permit application requirements include documentation that proposed stormwater
quality management systems, at a minimum, conform to the DEP ConnectiC/lt Stormwaler
Qua/i(y Manual, as amended. The Inland Wetlands and Watercourses Regulations should
be revised to require that projects also meet the design requirements contained in the
Tolland LID Design Manual, for consistency with the zoning and subdivision
regulations and to promote the use of LID.

TI,e town should also consider incorporating more explicit watercourse buffer
recommendations, including minintum buffer widths, similar to the watercourse buffer
provisions in the Town of Vernon Inland Wetlands and Watercourses Regulations.
Pending passage of enabling legislation by the Connecticut state legislature, the Town
should also adopt ripatian buffer protection regulations that would establish
requirements for a contiguous buffer trip on either side of selected watercourses such
that they remain in a natural, undisturbed state.

Plan of Conservation and Development
The Tolland Planning & Zoning Commission is in the process of updating the 1999
Plan of Conservation & Development (POCD) in accordance with the Connecticut
General Statutes which requires the plan to be updated every ten year. The plan will
establish a common vision for the future of the community and determine policies that
will help attain that vision. The plan will address a range of themes, including natural
resources, open space, utility infrastructure, and community development.

The Town's planning consultant has prepared draft recommendations related to
conservation is ues as part of the POCO update process. The recommendations address
surface and groundwater quality, important habitat areas, drainage issues, green
infrastructure, and open space protection. Some of the key recommendations for
natural resource protection that also apply within the Tankerhoosen River water hed
include (planimetrics, 2008):

• Future development should occur in a manner and in locations tilat are
environmentally sustainable.

• Impacts from existing development should be minimized through education,
incentives, and town leadership.

Open Space and Conservation Plan
The 2006 Tolland Open Space and Conservation Plan inventoried natural resources
throughout tile town, including wetlands, rivers and streams, lakes and ponds, vernal
pools, water supply watersheds, forest resources, and wildlife resources. In addition to
tile Open Space and Conservation Plan, the town has also completed or is
implementing the following open space preservation activities (planimetric, 2008):

• Establishing an Open Space Acquisition Fund.
• Setting up a structured process for open space procurement and management.
• Promoting the use of open space, \vith trail maps and programmed activities.

• Tapping into a volunteer group for maintenance (rolland Conservation Corps).
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5.1 Watershed Management Goals

5 Watershed Goals and Objectives

• Develop an affordable and effective watershed management plan that can be
implemented by the watershed mwlicipalitie , residents, and other stakeholder.

5.2 Watershed Management
Objectives and Strategies

84

The watershed management goals for the Tankerhoosen River warershed are
summarized below. The fust two goals listed below reflect the overall goals for
managing the Tankerhoosen River, while the latter two reflect protection/preservation
and resroration goals, respectively.

This section presents the overall management goals for the watershed, specific
objectives and inclicators to measure progress in achieving the objectives, and
recommended management srrategies. The goal, objectives, and management strategies
presented in this section were developed in conjunction with the Technical Advisory
Committee based upon the results of the watershed inventory and evaluation phases of
the project.

• Resrore and enhance the water quality and ecological health of impacted
portions of the Tankerhoosen River and its rributaries to support designared
uses for fish and wildlife habitat and recreational use.

• Protect the upper region of the Tankerhoosen River watershed, including high
quality headwater srreams that sustain significant natural resources such as d,e
Belding Wild Trout Management Area, from existing pollutant sources and
future threats related to new development and redevelopment.

• Maintain and enhance water quality and ecological health in and along the
Tankerhoo en River and its tributaries, which is essential to the economic well
being, environmental and public health, recreational opportwlities, and quality
of life for the residents, local governments, and visitors of the Tankerhoosen
River watershed.

Specific objectives and recommended management srrategies to achieve the watersbed
management goals are described below. Adclitional details of the recommended
management strategies, including implementation priority, schedule, costs, funding
sources, and implementation responsibilities, are presented in Section 6 of this plan.
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Objective 1. Establish a sustainable coalition of partners to take a
leadership role in implementing the Tankerhoosen River
Watershed Management Plan, and encourage Inter
municipal coordination in managing water quality and
habitat issues in the watershed through this coalition.

Management Strategies
• Maintain the eXJsting Techrucal ,\dvisory Committee but sluft its responsibtlines

&om planning to implementation.

• Include representatl\'es from each of the watershed mUnICIpalities (\'emon,
Tolland, Manchester, and Bolton), the Connecticut Department of
Em-ironmental Protection, and possibly new members to fill In rrusStng
expertise.

• This group would form the core of a watershed parmerslup or coalinon
specifically for unplementing the Tankerhoosen R.!\·er Watershed I\lanagement
Plan. The coalition would take d,e lead on inlplemennng speClfic action items
identified in the watershed plan, including:

o Identify funding opporrunities for grants or other financial assistance,
o Periodically re\·iew and update action items tn the plan (at least every 5

years),
o De\-elop annual work plans (i.e., specific "to-do" lists),
o Host annual public meetings to celebrare accomplislunems, recognize

participants, review lessons learned, and solicit feedback on plan updates
and next steps.

• Encourage adoption of the watershed plan by the watershed municipalities.

• Identify funding sources and prepare and submit grant application' for projects
identified in the watershed plan.

Objective 2. Enhance in-stream and riparian habitat along the river and
its tributaries to sustain a diversity of aquatic life.

Management Strategies
• Conduct a fish passage assessment to refine the understandl11g of fish passage

barriers throughout the watershed and opporrunities for restormg fish passage
and aquatic habitat for \'anous parts of the riycr system.

• Re\-ise local storm dratnage design standards and regulations such that new or
modified stream crossings are deSigned consistent with the Connecncut DEP
Stream Cross1l1g Guidelines (February 26, 2008).

• Investigate the feasibility of dam remonl, including the inlplications of release
of contaminated sedIments behind the dams. Consider the Impacts of dams
beyond barriers to anadromous fish passage and fragmemation of resident fish
populations. Dams affect water quality and particularly coldwater habitat.
Accompany dam removal feasibility srudies with assessments of fish passage at
cul\"Crts upstream and downstream of the dams.

• Implement poority stream bank stabilization projects identified durtng the
watershed field inventories.
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Objective 4. Improve water quality by identifying and eliminating illicit
discharges and encouraging stream cleanups.
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Objective 3. Protect existing and restore degraded vegetative and
riparian buffers.

Management Strategies
• Follow-up with recommended discharge investigations (by the responsible

municipality) identified during the warershed field inventories.
• Ensure that illicit rlischarge detection and elimination (IDDE) efforts of the

watershed municipalities (required by the MS4 General Permit) include their
respective areas of the Tankethoosen River watershed.

• Ensure that the watershed municipalities implement IDDE programs as
required by the MS4 General Pertuit, including an ordinance or other regulatory
mechanism to effectively prohibit non-stortOwater discharges into the regulated
municipal separate storm sewer system and an IDDE Plan to detect and
eliminate existing and future non-stormwater rlischarges, including illegal
dumping.

• Implement priority stream cleanup projects identified during the watershed field
inventories.

• Educate town staff and the public.

Management Strategies
• Implement pciority buffer reforestacion and invasive species management

projects identified during the watershed ~eld inventocies.

• Pending passage of enabling legislation by the Connecticut state legislature,
adopt riparian buffer protection regulations that would establish a contiguous
buffer strip On either side of the civer such that it remains in a natural,
unrlisturbed state.

• Tolland should consider incorporating more explicit watercourse buffer
protection, inclurling minimum buffer widths, similar to the watercourse buffer
recommendations in the Town ofVemon Inland Wetlands and Watercourses
Regulations.

o Vemon should adopt LID regulations, which include site design crerlits
or other similar incentives for developers to restore or establish
vegetative buffers as part of site development.

o Partner with the Connecticut Department of Transportation on state
roadway projects in the watershed to request Transportation Equity
Enhancement funding available for habitat/ecological restoration
projecrs under SAFTEA-LU).

o Educate developers, town sraff, and the public.
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Objective 6. Advance local government and community business
awareness of the Tankerhoosen River through pollution
prevention education and watershed restoration outreach
activities.

o FUSS&O'NEILL

Objective 5. Build awareness of land stewardship and management
practices and reduce nonpoint source impacts in
residential areas.

ManagCITJent Strategies

• Increase watershed stewardship signage (watershed, stream, srormwater
pollution prevention, and storm drain markings).

• EncoUIage disconnection of rooftop runoff from the storm drainage system to
reduce the quantity of runoff by redirecting the runoff to pervious areas or
through the use of rain barrels or rain gardens.

• Tailor education efforrs to the types of pollution producing behaviors observed
in residential neighborhoods throughout the watershed (buffer encroachments,
yard waste, piped discharges, septic system maintenance for wlsewered areas,
etc.).

• EncoUIage the creation of backyard habitat in residential areas that abut the
Tankerhoosen River and its tributaries and recognize efforts of the public.

Management Strategies

• The watershed municipalities should review the cunent compliance of their
municipal facilities in the watershed with pollution prevention best management
practices and applicable regulatory programs. "Good housekeeping" at
municipal facilities should serve as demonstration sites for comparable privare
operations. Recognize examples of good practices and hold them up as models.

• The watershed municipalities should improve implementation of municipal
stormwater management programs dw:ing the second term of the MS4 General
Petrnit.

• Create a general brochUIe and presentation to inform businesses about pollution
prevention. Conduct compliance assistance outreach (e.g., visits, group training,
and/or printed materials) for specific types of businesses in the watershed (e.g.,
light industry, offices, commercial retail centers, restaUIants).

o Create educational displays in highly visible, strategic locations
throughout the watershed to higWight water quality and habitat
amenities, and to reinforce the watershed protection efforts in the
watershed.

o Increase watershed stewardship signage (watershed, stream, stormwater
pollution prevention, and storm drain markings).
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Objective 8. Manage, maintain, and promote existing open space and
continue to acquire open space that meets resource
protection and recreational goals within the watershed.

Management Strategies

• Establish a long-term water quality and biological monitoring program building
upon pre,;ous baseline monitoring and ongoing DEP and volumeer morutoring
effofts.

• Conduct a field monitoring study of the effectiveness of new LID practices
(pervious pa,'ement, rain gardens, etc.) in the watershed. The snldy could be
used as a demonstration project to highlight a "local, real-world" example of
LID stormwater design.

fJ FUSS & O'NElli

Objective 7. Implement an ongoing water quality and biological
monitoring program to assess the effectiveness of
implementation efforts and build upon the existing water
quality database to guide future decision making.

Management Strategies

• Continue efforts to acquire unprorecred open space, with priority given to the
headwater subwatersheds (Gages Brook, Gages Brook South Tributary, Walker
Reservoir, Upper Tankerhoosen River, Railroad Brook, and Bolton Notch
Pond), riparian areas, and contiguous unfragmented parcels of open space.

• Implement existing municipal Open Space Plans and update the plans at least
once every 5 years. Endorse the remaining priority open space in the watershed
as high priority open space consen-ation areas in the municipal Open Space
Plans and Plans of Conservation and Development.

• Seek altemati,'e funding sources and approaches for open space acquisition such
as state grants, limited market rate development on a parcel to help fund the
acquisition of the remainder of the parcel as open space, transferring
development rights from sensitive locations to locations better suited for
development,

• Create watershed-wide trail maps and promote the use of existing open space by
publicizing trail maps and e,'ents on open space parcels.

• Develop an innsi,'e species management plan for the watershed, including
prevention and education efforts to preempt arrivals, early detection and citizen
monitoring efforts, rapid response measures for successful eraillcation, and
when a species cannot be eraillcated, continued control effofts that are
necessary to minimize ecological and economic impacts,
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Objective 9. Mitigate the negative Impacts of stormwater runoff on
hydrology and water quality through the use of Low Impact
Development, sustainable design, and other state-of-the
art stormwater management practices.

Manage=ent Strategies (Regulatory)
• All mumcipaliues in the watershed are subject to the PDES Phase II

requirements, including adoption of a local regulatory mechanism to control
construction and post-construction runoff from new development and
redevelopment projects.

• Tolland is one of the first towns in Connecticut to adopt comprehensive LID
regulations. The regulations are a good model for the other watershed
communities to reqUlre the use of LID practices. The regulation :u:e currently
in the early stages of implementation. The Town of Tolland should conunue to
monitor the effectiveness of the LID regulations as development projects
subject to the new regulations are designed, reviewed, and constructed.

• The Tolland Inland Wetlands and Watercourses Regulations should be revised
to rcquire tI,at projects also meet the design requirements contained in the
Tolland LID Design Manual, for con istency with the zoning and ubdivision
regulations.

• Vemon should develop and implement new or revised stonnwater/LID
regulations to 1) satisfy Phase II Stonnwater Program tegulatory requirements,
2) encourage or require LID principles to be implemented for development
projects, and 3) address other local drainage and narural re OLUce protection
issues identified by the Town.

o Two potenti..~l apptoaches have been identified - 1) a new stand-alone
stormwater ordinance, or 2) addition/amendments to the existing
Zoning Regulations.

o Vemon should form an advisory committee or workgroup consisting of
representatives from the various land use commisSIOns and selected
Town departments to further evaluate and select the best approach for
Vernon.

o Vernon should develop a Town stormwater and LID de ign manua~

incorporating a set of stormwater management stand:u:ds, whIch would
become regulatory standards referenced by the eXISting Town land use
regulations and/or new stormwater regulations.

• Other amendments to the Vernon ubdi,;'ion, Zorung, and Inland Wetlands
regulations :u:e recommended to achIeve reductions in impelVlous cover and to
promote the use of LID practices (see Vernon Land se Regulatory Review
recommendaoons, ,\ppenclix B).

• 1anchester and Bolton should also consider adopting LID design guidance and
regulations or similar regulatory mechanism that satisfies the NPDE Phase II
requirements and promotes or requires the use of LID design practices.

• All of the watershed communities should consider updating their zoning
regulations to require a zoning permit/drainage review for land clearing
activities less than V. acre and minimize land clearing by regulating building
envelope or through the use of an LID credit system.
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Management Strategies (Structural)
• Install priority stormwater retrofits (municipal, state, and private outfalIs and/or

sites) for water CJuality improvements based on watershed field inventory
recommendations.

• Watershed towns should incorporate LID into town projects, including roadway
work using emerging LID/Green Roads principles. The Town of Tolland
should take a leadership role by incorporaring LID into a high-profile
demonstration project at a publicly-owned facility. The site should be regularly
monitoted and actively used for educational purposes.

• Education for developers, town staff, and the public.

Objective 10. Conduct additional assessment in non-priority
subwatersheds.

Management Strategies
• Not all of the Tankerhoosen River subwatersheds and/or stream reaches were

assessed during the development of this watershed management plan.
Therefore, the remaining subwatersheds (Railroad Brook, Bolton Notch Pond,
and the Upper Tankerhoosen River) and stream reaches should be assessed over
the next two year to identify additional site-specific issues and restoration
projects.
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6 Watershed Management Recommendations

TIus section of the plan describes specific recommendations to meet the watersbed
management goals and objectives oudined in Section 5. The recommendations include
watershed-wide recommendations that can be implemented throughout the
Tankerhoosen River watershed, targeted recommendations that are tailored to issues
within specific subwatersheds or areas, and site-specific recommendations to address
issues at selected sites that were identified during the watershed field inventories.

The recommendations presented in this section are classified according to their
inlplementation priority. Recommendations can be viewed as short-term, nlid-term, and
long-term, as summarized below:

• Short-Term Recommendations are initial actions to be accompltshed within
the first one to two years of plan implementation. These actions establish the
framework for inlplementing subsequent plan recommendations. Such actions
include development of local regulations and stotOlwater design guidance,
discharge investigations, education program planning, and field inventories
within previously wlassessed subwatersheds. Small demonstration restoration
projects could be completed during this phase, however construction of larger
tetrofit practices and stream restoration projects requiring extensive de ign,
engineering, and permitting should be planned for later implementation.

• Mid-Term Recommendations involve continued programmatic and
operational measures, delivery of educational and outreach materials, and
construction of one or two larger retrofit and/or stream restoration projects
over the next two to four years. Progress on land conservation, LID
implementation, and discharge inve tigation follow-up activities should be
completed during this period, as well as project monitoring and traclcing.

• Long-Term Recommendations consist of continued inlplementation of any
additional ptojects necessary to meet watershed objectives, as well as an
evaluation of progres ,accounting of successes and lessons learned, and an
update of the watershed management plan. Long-term recommendations are
intended to be completed during the next 5- to 10-year timeframe and beyond.

Table 6-1 summarizes the management recommendations for the Tankerhoosen River
watershed based upon the management objectives identified in the previous section.
The recommendations are organized by inlplementation priority (short-, rnid-, and long
term), scale and location (watershed, targeted, or site-specific), and the groups who are
respon ible for inlplementing the recommendations. The remainder of this section
presents detailed plan recommendations, including implementation priority, schedule,
anticipated benefits, potential costs, funding sources, implementation responsibilities,
and an evaluation framework to measure the progress and of plan inlplementation.
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Table 6-1 Watershed Management Plan Recommendations Summary

Who Should be Involved (L = lead. A = assist)

c:
l!?Ul ~

~
CL

Gl.. ~c: ...J 0Key ActIons .g ~
a: 0 « ::I
J: l!? ::E <5g "0 "0

Gl '0 G> G> 3: b ~.<: .<:
~l> ...J l!? Ul l!?

~
Cl 0 CL « c:<; "0 0 c: W Vl CL G>-.: J!! c: J!! "0 is c:

0 B G> c: 0 c: 0 0 W N
Cll Cll 0 a: Q; a: Vl E-.: 3: -.::: 3: Cll 0 tJCL Vl 11. ...J Z J: III 0 Z :;) 0

Objective 1. Build a Foundation for Implementing the Plan
Form sustainable partnership or coalition s W A L A A A A

Adopt watershed management plan S W L A

Identify potential funding sources and submit grant applications S W L L A A A A A A A

Obiective 2. Enhance In-Stream and Rloarian Habitat
Conduct fish passage assessments S T A L A A

Revise local stream crossing & stormwater design standards S W L
Belding Pond Dam removal feasibility evaluation S T A A L
Conduct aquatic invasive species study S S A L
Priority stream restoration projects MIL S A L A

Objective 3. Protect!Restore Riparian Buffers
Priority riparian buffer restoration projects MIL S A L A A A

Adopt stream buffer regulations. pending enabling legislation M W L
Revise riparian buffer recommendations (Tolland) S W L
Incorporate invasive species management measures M T L A A A

Objective 4. Identify and Eliminate illicit Discharges
Targeted illicit discharge Investigations S T L A A

Implement municipal lODE programs M W L
Priority stream cleanup efforts s S L A A

Develop education/outreach materials S W L A A

Deliver education/outreach to the public M W L A

Oblective 5. Residential Manaaement Practices
Increase watershed stewardship slgnage in residential areas M W L A A A A

Encourage disconnection of rooftop runoff M W L A A

Develop education/outreach materials S W L A

Deliver education/outreach to the public M W L A

Oblective 6. Munlcioal and Business Management Practices
Review municipal facility compliance S W L
Improve municipal stormwater management programs SIM W L
Implement street sweeDina and catch basin cleanina M W L L
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Table 6-1. Watershed Management Plan Recommendations Summary

Who Should be Involved (L =lead, A =assist)
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Develop education/outreach materials S W L A
Deliver education/outreach to the public M W L A

Increase watershed stewardship signage in commercial areas M W L A A A A

Objective 7. Implement Water Quality Monitoring Program
Develop and implement long-term monitoring program S W L A A A A

Field monitoring study of LID effectiveness M W A L A

Objective 8. Protect Open Space
Priority land acquisitions SJM T L A A A A

Continue to implement municipal open space plans S T L
Seek alternative funding sources for open space acquisition SJM T L A

Promote use of open space through trail maps and events SIM T L A A

Develop and implement invasive species manaaement plan M T L A A A

Obiective 9. Promote LID and Sustainable Site Desian
Monitor effectiveness of LID regulations (Tolland) SIM W L
Revise Inland Wetland regulations for consistency (Tolland) S W L
Develop and implement new stormwaterlLiD regulations (Vernon) S W L

Form advisory committee S W L
Develop Town stormwaterlLlD manual andlor guidance S W L
Update existing zoning, subdivision, wetlands regulations s W L

Priority stormwater retrofits MIL S A L A A
Incorporate LID into Town projects M W L
LID demonstration projects (green roads, public works, schools) S S L A A
Develop education/outreach materials S W L A A

Deliver education/outreach to the public M W L A

Objective 10. Assess Additional Subwatersheds
Perform stream and upland assessments I S T I I L I A A A I I I A

Paonty AbbrcVlanons: S - shon-tenn, M - IJUd-teml, L - long-term Sc:l1e/Locanoo :\bbre"~bons: \"'(' - w.uershed-wtde, T - targeted. S - sue-speafic
HRLP - Hockanwn RIver Linear Park, N'CCD - North Central Conservatlon D1StDet, HR\V.A - Hockanum RIver Watershed Assoaanon, ConnDOT - Connecocut
Dep:utment of Transportation, CIDEP - Connecbcut Deparrment of Environmental Protecaon, RCS - ~arura1 Resource Conscn"'2tlon Serv1ce. USGS - Untted
Sutes Geol<>glcal Survey, USEPA - U.S. Envuonmental Protecoon Agency, Beldmg \~7\L \ - Beldmg \~'ildlife Management Area
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6.1.1 Build a Foundation for Implementing
the Plan

6.1 Watershed-Wide
Recommendations

fJ FUSS&O'NEILL

During the planning process, the Technical Advisory Committee provided direction and
local knowledge of the watershed in guiding the watershed assessments, determining
priorities, and developing the management plan. As the focus of the planning process
moves towards implementation, the Technical Advisory Committee, under the
leadership of the Friends of the Hockanurn River Linear Park, should transition to a
watershed partnership or coalition specifically for inlplementing the Tankerhoosen
River Watershed Management Plan. Recommended actions include:

94

• Maintain the existing Technical Advisory Committee but shift its responsibilities
from planning to implementation.

• Include representatives from each of the watershed municipalities 0'croon,
Tolland, Manchesrer, and Bolton), the Connecticut Department of
Environmental Protection, and possibly new members to fill in missing
expertise.

• Periodically review and update action items in the plan (at least every 5 years).
• Develop annual work plans (i.e., specific "to-do" lists).
• Host annual public meetings to celebrate accomplishments, recognize

participants, review lessons learned, and solicit feedback on plan updates and
next steps.

• Encourage adoption of d,e watershed plan by the watershed municipalities. As a
group, the watershed partnership or coalition should encourage fo!l11al adoption
of d,e watershed plan by the watershed towns and develop basic guidelines and
procedures for long-term membership.

• Review and prioritize potential funding sources that have been prelinlinarily
identified in this plan (see Section 6.5.3), and prepare and submit grant
applications for projects identified in the watershed plan.

Watershed-wide recommendations are those recommendations that can be
implemented throughout d,e Tankerhoosen Ri\Ter watershed. These basic measures can
be implemented in each of the watershed towns, are applicable in most areas of the
watershed, and are intended to address nonpoint source pollution through municipal
land use regulations, public education and outreach, open space protection, and
watershed monitoring. The benefits of these measures are prinlarily long-term,
cumulative benefits resulting from source control, pollution prevention, and improved
stounwater management for new development and redevelopment projects.
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6.1.2 Municipal Regulations and Design
Guidance

The regulatory review described in Section 4 of this plan identifies areas for
improvements in local land use regulations and municipal stormwater design guidance
to strengthen stormwater management and resource protection throughout the
watershed. More detailed recommendations that were identified for the Town of
Vemon are described in the technical memorandum provided in Appendix B. Many of
the detailed concepts and recommendations that are described in the Vemon land use
regulatory review memorandum are also applicable to the other watershed towns.

Town of Tolland

1. LID/Stonmvater Regulations

• Tolland is one of the first towns in Connecticut to adopt comprehensive LID
regulations. TI,e regulations are a good model for the other watershed
communities to require the use of LID practices. The regulations are currently
in tile early stages of inlplementation. The Town of Tolland sbould continue to
monitor the effectiveness of the LID regulations as development projects
subject to the new regulations are designed, reviewed, and constructed.

Town of Vernon

1. Town Design Manual

2. Inland Wetlands and Watercourses Regulations

• The Tolland Inland Wetlands and Watercourses Regulations sbould be revised
to require that projects also meet the design requirements contained in the
Tolland LID Design Manual, for consistency with the zoning and subdivision
regulations and to further promote the use of LID. Permit application
requirements include documentation that proposed stormwater quality
management systems, at a minimum, conform to the DEP Connecticut
Stormwater Quality Manual, as amended.

95

• Vernon should develop a Town stormwatcr and LID design manual. A local
manual should reference applicable sections of the DEP Connecticut
Stormwater Quality Manual to take advantage of the existing design guidance,

• The town should also consider incorporating more explicit watercourse buffer
recommendations, including minimum buffer widths, similar to the watercourse
buffer provisions in the Town ofVemon Inland Wetlands and Watercourses
Regulations. Pending passage of enabling legislation by the Connecticut state
legislature, the Town should also adopt riparian buffer protection regulations
that would establish requirements for a contiguous buffer strip on either side of
selected watercourses such mat they remain in a natural, undisturbed state.
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fJ FUSS&O'NEILL

but also include more detailed guidance and stronger emphasis on LID practices
and include specific stormwater standards tailored to the characteristics and
needs of the Town. The Town land use regulations should also reference the
local stormwater design manual, thereby serving as a single, unifying guidance
document that could be updated without the need for major revisions to the
land use regulations.

• The design manual should include a section that addresses stormwater retrofits
for redevelopment and drainage system upgrade and maintenance projects.
Stormwater retrofits for residential and commercial redevelopment projects are
an important element for the Town's stonnwater management strategy given the
level of existing development in the Town. Stormwater retrofits also present an
opporrunity to implement lor-level LID strategies as opposed to larger end-of
pipe controls where land may not be available for stormwater managemenr.

• The design manual should incorporate or reference stormwater quantity and
conveyance sections of the Connecticut DOT Drainage Manual for consistency
'vith state drainage standards.

2. Stormwater Management Standards

• The Town should develop and incorporate into the design manual a set of
stormwater management standards, which would become regulatory standards
referenced by the existing Town land use regulations and/or new stormwater
ordinance. Development of stormwater management standards would allow
Vernon to establish clearer, specific standards that all projects must meet in
order to obtain local land use permits. The tormwater standards could include
LID requirements, complement the hydrologic sizing criteria in the DEP
COltnUtiCllt Stormwal,rQllality Mal/llal and be tailored (using variable minimum
performance standards) to protect specific water bodies or sensitive resources in
the Town of Vernon. An example set of stormwater management standards is
included in d,e memorandum in Appendix B.

3. New or Modified Storm water Regulations

• The Town of Vernon should develop and implement new or revised stormwater
regulations to 1) satisfy Phase II Stormwater Ptogram regulatory requirements,
2) encourage or require LID principles to be inlplemented for development
projects in Vernon, and 3) address other local drainage and natural resource
protection issues identified by the Town. Two potential approaches have been
identified -1) a new stand-alone stormwater ordinance, or 2) addition or
amendments to the existing Zoning Regulations. Both approaches are discussed
in Appendix B.

• The Town should form an advisory committee or workgroup consisting of
representatives from the various land use commissions and selected Town
departments to further evaluate and select the best approae1l for Vernon,
including key decisions regarding:
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o If a new, stand-alone srormwater ordinance is selected, wh..tch
department or commission will h3\'e responsibility for admimstermg the
program (i.e., the "Stormwater ,-\uthorit)"")?

o Which projects and aellvities will the new ordinance apply to (I.e.,
applicability)?

o How will applications be recel\'ed and renewed)
o Who will be responsible for inspections and enforcement'
o Will additional staff be required to handle the mcreased workload to

re"iew and process applicallons?

4. Subdivision Regulations

• .-\mend Secllon 6,4 to reference rhe Connecticut GwdeLtnes for Sou EroSIOn
and Sediment Control, as amended, as opposed to the outdated reference to the
1976 Yersion of the EroSIOn and Sediment Control Handbook.

• Section 6.5.1.1 (Street Gradmg and Improvement): Consider elimmating the
curbing reqwrement for roads with grades less than 5°0 to encourage the usc of
vegetated swales and sirrular LID practices.

• Section 6.6.6 (Cul-de-sacs): Consider smaller cul-de-sac radius of (30 to 40 feet),
or alternative designs such as hammerheads, to reduce impervious cover, such
that the design allows for continuous turning movement of the largest fire
fighting vehicle used by the Town of Vernon. ,\Iso conSIder encouraging the usc
of LID bioretention/ rain gardens in cuI-dc-sac islands for stormwater
management.

• Section 6.7. I (Design Standards, Road Width): Consider pavement w.dths of
berween 24 and 28 feet, if such a reduction will not negam'dy impact public
safery or emergency response. Refer to Table 4-3 m the Connecticut Stormwater
Quality 1\lanual for potenoal variation in residennal roadway widths based on
terrain and de"elopment density.

• Secoon 6.7.2 (DesIgn Standards, Curbs): Consider eltrntnatmg the curbing
requirement for roads with grades less than 5°0 to encourage the use of
vegetated swales and similar LI 0 practices.

• Section 6.9 (Drainage and Storm Sewers): 1\lodify these secoons to reference
stormwater management standards and LID prinCIples contained In a stand
alone stormwater ordinance or new section of the Zoning Regulations, and/or
the Town stormwater design manual.

• Section 6.9.3 (Drainage Design): Amend this section to aUow the usc of
roadside vegetated swales deSigned in accordance with the Town stormwater
design manual.
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• Section 6.12.1 (Sidewalks): Consider requiting sidewalks on only one side of the
street and reduce sidewalk width to 3 or 4 feet. Grade sidewalks to the front
yard rather than to the street. Consider using alternative materials such as
pavers, stone dust, or pervious concrete.

• Section 6.14 (Certified Erosion and Sediment Control Plan): Amend the single
family exemption such that rhe exemption only applies to single family dwellings
that do not disturb I or more acres of land, which is consistent wIth the Phase
11 Stormwater Program regulatory requirement.

5. Zoning Regulations

• Section 3.4 (General Provisions): If the Town develops a local storrnwater
design manual, change the reference to rhe Connecticur Stormwarer Quality
Manual to the Town manual.

• Sectinns 4.1 rhrough 4.25 (Use Districts, Scrbacks and Lot Dimensions): Review
current serbacks and lot dimensions fot potential to relax side yard setbacks and
allow narrower frontages to reduce road length and sire impen·iousness, and to

relax front serback requirements to reduce driveway length and lor
tmpcn,ousness.

• Section 12 (Off-street Parking and Loading): Review existing parking ratios to
see if lower ratios arc warranted and feasible. The required parking ratio for a
particular land use should be en forced as both a maximum and minimum to
limir excess parking space construction and impervious cover. Consider allowing
the Commission to approve parking lots with more spaces than rhe allowed
maximum provided all of rhe spaces above the maximum number are composed
of a pen-ious surface, and where adequate stormwater management is prm·ided.
Also consider parking spaces held in reselye for phased developments, thereby
avoiding the situation where unnecessary parking is nor constructed if future
phases of development do not occur.

Clarify Section 12 of the regulations to encourage the use of shared parking.
Where shared parking is used, rhe Zoning Regulations should require a
corresponding reduction in parking spaces.

Consider adding language to Section 12 that references specific stormwater
management and landscape design standards in rhe Town stormwarer manual
and!or the Connecticut Stormwater Quality Manual.

• Section 18 (Activities Requiring a Certified Erosion and Sediment Control Plan):
Amend the single family exemption such that the exemption only applies to
single family dwellings thar do not disturb 1 or more acres of land, wh.ich is
consistent with the Phase 11 Stormwarer Program regulatory requirement.
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6. Wand Wetlands and Watercourses Regulations

Other Watershed Towns

6.1.3 Illicit Discharge Detection and
Elimination

• Section 4.5 (Evaluation of Proposed Activities): Add language referencing the
stormwater management srandards and LID principles contained in the Town
storrowater manual and/or the Connecticut Stormwater Quality Manual

• Manchester and Bolton should also consider adopting LID design guidance and
regulations or similar regulatory mechanism that satisfies the POES Phase II
requirements and promotes or rcquires the use of LID design practices.

99

All of the watershed towns are subject to the requirements of the PDES Phase II
stormwater program, which is regulated under the DEP General Permit for the
Discharge of Srormwater from Small Municipal Separate Storm Sewer Systems (MS4
General Permit). The M 4 General Permit regulates the quality of discharges from
municipal storm drainage systems. The program requires the towns 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 an illicit Discharge Detection and Elimination
(IDDE) Plan to detecr and eliminate existing and future non-stormwater discharges,
including illegal dumping.

Municipal Illicit Discharge Programs
lliicit discharges are non-stonnwater flows that discharge into the stormwater drainage
sysrem or directly into surface waters. Failing septic systems, wastewater connections to
the storm drain sysrem, and illegal dumping are among thc types of illicit discharges that
can occur in residential and commercial areas. Depending on the source, an illicit
discharge may contain a variety of pollutants thar can impact both human health and
the aquatic environment. A number of potential illicit discharges were identified
throughour the water hed during the stream inventories. Identifying and eliminating
these discharges is an important means of pollution source control for the watershed.

• Pending passage of enabling legislation by the Connecticut state legislature, the
Town should also adopr riparian buffet protection regulations that would
establish requirements (as opposed to recommendations) for a contiguous
buffer strip on either side of selected watercourses such that they remain in a
natural, undisturbed state.

• All of the watershed communities should consider updating their zoning
regulations to require a zoning permit/drainage review for land clearing
activities less than '12 acre and minimize land clearing by regulating buildi.ng
envelope or through the use of an LID credit sysrem.
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The MS4 General Permit is anticipated to be reissued in 2009, which represents an
opportunity for the watershed towns to review their compliance status relative to the
MS4 General Permit requirements, including the illicit discbarge detectiou and
elimination component.

The following recommendations apply to each of the watershed towns:

• Review the compliance status of the municipal stormwater management
programs telative to each of the minimum measures addressed in the existing
and proposed MS4 General Permit. Modify the scormwater management plans
as necessary.

• Ensure that illicit discharge detection and elimination efforts of the watershed
municipalities include their respective areas of the Tankerhoosen River
watershed.

• Conduct follow-up illicit discharge investigations at priority outfall locations
identified during the watershed inventories (see Site-Specific
Reconuneodacion~.

• Develop and implement an ordinance or other regulatory mechanism to
effectively prohibit non-stonnwater discharges into the regulated municipal
separate storm sewer system and an IDDE Plan to detect and eliminate existing
and future non-stormwater discllarges, including illegal dumping.

6.1.4 Residential Practices

Watershed Stewardship Signage
Stewardship signage can be an effective way of educating the public on the importance
of preserving natural resources and common ways in which they may be inlpacting
these resources. The general public is often umfware of the cumulative effects of their
every-day activities. Signage can play an inlportant role in making the connection
berween every-day activities and their sometimes harmful results.

Routine residential practices that can affect water quality and the natural environment
include inlproper disposal of trash, pet waste, yard waste, and hazardous wastes;
excessive use of fertilizers and pesticides; depositing fluids and materials in storm drains;
and improper management of riparian areas. Educational signage can take the fonn of
kiosks in public areas, storm drain markers or stencils, anti-dumping signs, proper pet
waste management signs, and roadside/stream side signage (examples include "adopt a
stream/roadway" programs).

The watershed field inventories identified very little evidence of storm drain stenciling
or watershed stewardship signage. Stonnwater and pollution prevention signage is
generally lacking in most residential areas of the watershed. The watershed towns,
together with other local srakeholders and volunteers, should consider additional storm
drain marking in residential neighborhoods, heavy pedestrian areas served by storm
sewers, and municipal facilities (schools, town offices, parks, libraries, etc.).
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Rooftop Disconnection
Residential areas appear to contribute
significant quantities of rooftop mooff to
the storm drainage system, particularly in
medium and high-density residential
neighborhoods with smaller yards. Many
small outfall pipes were observed from the
backyards of residential areas, which are
presumably associated with foundation
drains, yard drains, or roof downspours.
Opporrunities exist to disconnect Roin baml nstd 10 IHpln'" Hod "-ns< ro~fiop nlllnf/

residential rooftop mooff from the storm (Son"': elfl', 2007).

drainage system or surface waters directly, and reduce the quantity of runoff by
redirecting the runoff to pervious areas or rhrough the use of rain barrels or rain
gardens.

• Reduces volumes of flows conveyed and resulting loads to watercourses,
• Reduces tl,e volwne of flow to thc municipal storm dr:).inage system,
• Increases infiltration and gtoundwater recharge,
• Provides options to "recycle" rainwater.

Rooftop disconnection (also referred to as "downspout or
roof leader disconnection") is a cost-effective on-site
option for reducing the volume and cost of stormwater
that requires public management. Runoff from residential
rooftops is collected by eaves troughs, which are installed
along the edge of the roofline. Water collected in tl,e
eaves trough is conveyed to gtound level by one or more
downspouts. Downspouts may then connect directly into
the storm sewer system or discharge to driveways, which
in turn convey the water to the street and storm drainage
system.

I
I
I
I
I
I
I

Rooftop disconnection has a number of economic
and environmental benefits to the municipality and
the homeowner. The major benefits include:

RJinofffrom romoumal rrJ()Jlops ron be
d""I/(d 10 bi.",..,i.1I pl"olillg bed.! (SOHr"':

ell'"l',2007).

I
I
I
I

Rooftop disconnection is idcal in neighborhoods where roof leaders are directly
connected to the storm drainage system and in medium density residential areas with lot
sizes in tbe 0.25 to 1.0 acre range (CWP, 2007). However, most residential areas that
contributc rooftop runoff to the storm drainage system are potential retrofit candidates
for some form of rooftop disconnection.

A variety of alternatives are available for residential and non-residential rooftop
disconnections, ranging from sinlple disconnections to morc complex delivery systems.
Residential rooftop disconnection options include (Figure 6-1):

I F:\P2005\0257\A20\Tank WatcrsheJ 1'1;"10 FinaLJoc 101



I
I
I

fJ FUSS & O'NEILL

• Simple disconnection,
• Rain barrels and rain gardens,
• French drain or dry wells.

•

.......•

COMMERCtAL ROOFTOP

............
o

......-
RESlDE/IITIAI. ROOFTOP

• Simple disconnection,

• Rain gardens,
• Stormwater planters and cisterns,

• Green rooftops.

Non-residential rooftop disconnection options include (Figure 6-1):

Figure 6-1. Residential and Commercial Rooftop Disconnection Retrofit Strategies
(Source: CWP, 2007)I

I

I

I

I

I

I

I

I
I
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I
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The Town of Vernon should incorporate rooftop disconnections for new development
and redevelopment projects in the recommended storrowater/LID regulatory
mechanism and design manual. The manual should require the use of rooftop
disconnection and other LID techniques or provide incenti,-es for their use such as an
LID credit system. 11,e manual should also include specific criteria regarding the
suitability and design of various rooftop disconnection practices.

Individual rooftop retrofits target a small area, requiring the participation of many
homeowners and businesses to make a measurable difference across a subwatershed. As
a result, a coordinated effort is required for widespread participation in such a program,
whicb typically includes a combination of targeted education, technical assistance, and
financial subsidies to homeowners or the business community. Examples of effective
local rooftop disconnection programs are presented in Urban Siormwaler Retrofit PracticeJ
(CWP,2007)
http://www.cw.p.org/Resource Ubfat)· ICenter Docs IL'SRN IELC L'SRMJpdf.

I
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6.1.5 Municipal and Business Practices

'The municipal/state facilities and businesses that were observed during the field
inventories exhibited examples of both good pollution prevention practices and
opportunities for improvement. The watershed municipalities and ConnDOT should
review the current compliance of their respective facilities (public works/maintenance
facilities, parks, schools, public safety facilities, etc.) in the watershed with pollution
prevention best management practices and applicable regulatory requirements. "Good
housekeeping" at municipal facilities should serve as demonstration sites for
comparable private operations, many of which are also subject to stormwater pollution
prevention and other similar state and federal regulatory programs (oil pollution
prevention, hazardous waste, air emissions). Examples of good practices should be
recognized and modeled. TI,e proposed watershed coalition should provide guidance
(e.g., visits, group training, and/or printed materials) and develop incentives to
encourage local businesses to adopt these model practices. Light industry, offices,
commercL1l retail centers, and restaurants in the watershed should be the focus of these
efforts.

With the pending reissuance of the DEP MS4 General Permit, the watershed towns
have an opportunity to re-evaluate and inlprove upon the effectiveness of their
municipal stormwater management programs during the second term of the MS4
General Permit. This includes the municipal good housekeeping minimum measure
contained in the General Permit. The towns should modify their stormwater
management plans to include audits of pollution prevention and good housekeeping
practices at their respective municipal facilities, as well as re-evaluate their municipal
street sweeping, catch basin cleaning, and drainage system maintenance efforts. At a
mininlum, all streets in the watershed should be swept at least t\vice per year, with more
frequent sweeping of targeted areas, as necessary and as equipment and funding allow.
Vacuum-assisted sweeping has been shown to be more effective than conventional
mechanical broom sweeping for removing finer particulates.

Educational signage should also be considered in commercial business areas along the
major transportation corridors in the watershed, including Interstate 84, Route 30,
Route 31, and other heavily-traveled local roads that cross the Tankerhoosen River and
its major tributaries. Increased educational signage explaining the linkage bet\veen
recreational centers in the watershed and the Tankerhoosen River is also recommended
within Walker Reservoir East, the Belding Wildlife Management Area, Valley Falls Park,
Bolton otch Pond, Freja Park, the Rails-to-Trails, and Phoenix Mill Park.

6.1.6 Education and Outreach

early all source control and pollution prevention measures rely on some fortll of
public education to change public behavior. In some cases, education efforts must be
targeted at municipal officials and public works employees (e.g., stotrnwater ordinances,
roadway deicing application, storm drainage system maintenance). The general public,
including residents, business owners and operators, plays an important role in almost all
of the source control and pollution prevention measures described in this plan.
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Often, the public is not awate of the critical role they have in protecting water
resources. Public education is an important part of an overall pollution prevention and
source conrrol program because it raises awareness of both personal responsibilities and
the responsibilities of others relative to em'ironmental protection and teaches people
what individual actions they can take to prevent pollution. This increased
understanding has the additional benefit of fostering support for watershed
management efforts.

Public education programs can consist of a variety of elements including:

• Educational displays, pamphlets, booklets, and utility sruffers;

• L'se of the media (newspapers, television, radio);

• Promotional giveaways (hats, t-shirts, bumper stickers, etc.);
• Storrnw3tcr educational materials;

• Classroom education.

11,e choice of ourreach materials depends on the resoutces available and the target
audience. A public education and outreach program should be designed to offer a broad
discussion of stormwater and water quality issues. For maximum effectiveness, the
program should target selected geographic areas or subwatersheds, audiences, and
potential sources of pollution. A variety of general educational materials on stormwater
and pollution prevention are available from state and federal gO\'emment agencies, as
well as education and indusrry groups.

The NPDES Phase II stormwater pennitring program has generated a plethora of
educational materials regarding water quality and nonpoint source pollution. ,\
collection of educational materials is maintained by the L'.S. EPA and is accessible to
the public ,oja the U.S. EPA's Nonpoint Source Outreach Toolbox
Q1t1:p:II",ww.epa.gm·/nps/toolbox/) and NPDES Stormwater Program page
("ltp: cfpub.cpa.l'''' npdc', ""ml'.cfm-pwl'ram ,d (,). The materials target "anous
audiences including the residences, commercial businesses, and industry. Additional
materials can be found at \\ wW.a"tsr.ne.-'t· ~f()rmwL'b~.hll11 and
WW\\ .:-11 lnu\\"atl'feJUGlth lll.O 1m I Indc:x fh~h.hrml.

Through implementation of their municipal stormwater programs, tbe watershed towns
should ensure tbat their public participation and ourreach programs focus on target
audiences and areas within the Tankerhoosen River watershed. The following target
audiences are recommended for watershed public education and ourreach programs:

• Homeowners and renters,

• Public school system,
• Builders and residential contractors,

• Residential and commercial lawn care and landscaping professionals,

• Commercial and retail businesses.
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Public education and outreacb programs sbould target one or more of the following
activities and sources of pollution:

• Illicit discharges,
• Residential downspout disconnection (rain barrels, dry wells, etc.),
• Lawn care practices,

• Yard waste disposal,
• Backyard riparian buffer practices,
• Low Impact Development for homeowners and con tractors,

• Septic system maintenance,
• Construction erosion and sediment contro~

• Pet waste management.

Educational displays should also be considered for highly visible, strategic locations
throughout the watershed to higblighr water quality and habitat amenities, and to
reinforce d1e watershed protection efforts. Potential locations include stormwater and
LID retrofit demonstration projects at schools, public parking lots, commuter parking
lots, and recreational areas (see Site-Specific Recommendations).

6.1.7 Water Quality Monitoring Program

Long-Term Monitoring Program
Continued chemical and biological monitoring within the Tankerhoosen River
watershed is recommended to refine the understanding of water quality in1pacts from
potential point and non-point pollution sources in the watershed, to continue
developing a water quality database for the watershed to guide environmental decision
making, and to measure the progress toward meeting water quality goals in the
watershed. Additional funding sources should be sought to finance future monitoring
efforts.

Recommended modifications to the Tankerhoosen river watershed water quality
monitoring program for future monitoring events include:

• Chemical monitoring is recommended along Gages Brook in1mediately
dO\vnstream of the industrial park to further evaluate potential dry weather
in1pacts and possible illicit connections/discharges from facilities in the
industrial park. The Town of Tolland should designate the industrial park as a
focus area for its municipal storrowater management program, including outfall
monitoring and illicit discharge detection and elimination efforts.

• Chemical monitoring is recommended along tributaries of the lower
Tankemoosen River (Tucker Brook and Tunnel Brook) that have not been
previously monitored to provide information on pollutant contributions from
developed areas within the lower Tankerhoosen River watershed.
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6.2 Targeted Recommendations

6.2.1 Priority Parcels for Open Space
Protection

TIlere are several common ways that undeveloped land can be preserved and protected
as open space. These include outright purchase (fee simple), conservation easements,
purchase of development rights, and land donations. Regardless of the mechanism,
critical to the success of protecting open space land is having a source of funtling that
can be reatlily accessed when windows of opportunity to acquire significant parcels
anse.

As described earlier in this plan, conservation of open space is critical in protecting and
preserving the health of a watershed by limiting develnpment and impervious coverage,
preserving natural pollutant attenuation characteristics, and supporting other planning
objectives such as farmland preservation, community preservation, and passive
recreation. Each of d,e watershed towns continues to implement open space plans for
their respective communities.

106

Targeted recommendations are tailored to address issues within specific subwatersheds
or areas, rather than watershed-wide. Targeted recommendations also include actions to
address common types of problems that were identified at representative locations
throughout the watershed, but where adtlitional stutlies or evaluations are required to
develop site-specific recommendations. Targeted recommendations can have both
short- and long-term benefits. Appendix C contains a series of subwatershed maps that
depict targeted stream corridor recommendations.

F:\P2005\02S7\A-"O\Tank WatetsheJ Plan Fln::aI.Joc

The open space plans of the watershed towns identify priority parcels for preservation
and protection. A key goal of the Town of Vernon's Open Space Plan (Revised
October 12, 2005) is to protect the Tankerhoosen River watershed and associated
wildlife habitat by creating contiguous greenways \vidlin the watershed. Preservation of
key parcels in the watershed will help to offset the long-term, cumulative inlpacts of
non-point source pollution. The plan's objective is to expand the large contiguous
greenway formed by Valley Falls Park, the Belding Wildlife Management Area, Bolton
Lakes, and State of Connecticut preserved land in order to protect the Tankerhoosen
River and its tributaries from non-point source pollution, link inlporrant wildlife
habitats, enhance biotliversity, and create extensive opportunities for outdoor
recreation. The open space plans of the other watershed towns also identify protection

o RJSS&O'NEIlL

LID Retrofit Demonstration Monitoring
Water quality monitoring (runoff volumes and pollutant concentrations) is
tecommended in conjunction with the potential LID retrofit demonstration projects
that are described in the Targeted and Site-Specific Recommendations sections of this
plan. Monitoring of the retrofit site(s) is recommended before and after the installation
of the retrofit. Such a monitoring program could help quantify the benefits of
innovative LID techniques within the Tankerhoosen River watershed, but would
require a significant funding source fot a comptehensive and statistically-valid "before
and after" study design.
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of key natural resources and warer qualiry, including the Tankerhoosen River and its
watershed, as an important goal.

The watershed towns, working closely with other stakeholders including local land
owners, should:

• Continue to implement their municipal Open Space Plans and update the plans
at least once every 5 years. Endorse the rcmaining prioriry open space in the
watershed as high prioriry open space conservarion areas in the municipal Open
Space Plans and Plans of Conservation and Development.

• Continue to pursue funding sources and alternativc approaches for open space
acquisition such as stare grants, limited market rate development on a parcel to
help fund the acquisition of the rcmainder of the parcel as open space, and
transferring developmenr rights from sensitive locations to locations better
suited for development.

• Create watershed-wide trail maps and promote the use of existing open space by
publicizing trail maps and events on open space parcels.

Prioriry should be given to larger properties that meet one or more of the following
general criteria:

• Are contiguous with and would extend current greenways and riparian areas
along headwater (1" or 2nd order) streams and other water bodies,

• PrO\~de linkages between existing open space areas and linkages to existing
trails,

• Provide important scenic, historic, cultural, or natural resource value,
• Protect groundwater and surface water supply sources,
• Protect other critical environmental resources.

Figure 6-2 identifies prioriry parcels throughout the watershed that should be targeted
for open space protection. Several of these parcels, which are among Vernon's highest
priority for open space protection, are also described below.

Tancanhoosen LLC Property
This collection of parcels compriscs approximately 470 acres ofland and is situatcd in
the headwaters of the Taokerhoosen River watershed, between Walker Rcservoir and
the Belding Wildlife Management Area. The site is located near the Exit 67 interchange
of Interstate 84 and has experienced significant development pressure. The parcel
encompasses Over 1.5 miles of the Taokerhoosen River that harbors a significant wild
trout area. The site is charactcrized mostly by forested upland, and some steeply-sloped
forested wetlands along tl,e Tankerhoosen. A forested swamp and marsh area also
exists on the site near Walker Reservoir. Preservation of this property would serve to
offset continuing non-point source pollution pressures on the Tankerhoosen; contribute
significantly to the wildlife corridor (greenway) expansion; and provide recreational
value and diverse habitats including wetland aquatic habitats, stream habitats, and
upland forest habitats.
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Figure 6-2. Priority Parcels for Open Space Protection

Tankerhoosen River Watershed
Priority Parcels for Open Space Protection
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The DEP has been actively pursuing purchase of this property, although funding has
been delayed due to recent state budget cuts. The property remains a high ptiotity for
acquisition by the DEP, which is a key open space recommendation of this watershed
management plan.

6.2.2 Invasive Plant Species Management

6.2.3 Targeted Stormwater Outfall
Retrofits

• C.S. Fish and Wildlife Service:
amp: I I wwv,. f,,"s.go\' lim'asl' es /stafffrain1l1gModule IplanOlog/lOtroducgon.h
!mI),

• The Connecticut Department of Environmental Protection,

• The alute Conservancy (TNC),
• Connecocut Invasi"e Plant Working Group (C1PWG).

Talcottville Gorge Property
This area, known as Talcottville Gotge, is a largely forested, scenic area bISected by the
Tankerhoosen River, generally situated between Talcom':ille Pond and Dobsonville
Pond in the lower Tankerhoosen River watershed. The site encompasses a geologically
significant gorge with sreeply sloped rock ourcroppings, a dam and falls, a small pond;
aod remains of early 19th century textile mills. The acreage also encompasses parcels on
either side of Elm Hill Road, which are comprised of some wedands and steep slopes
and forested land aod also bound the Rails to Trails. The nearby village area is
designared a local historic dtstrict. Due ro irs diverse natural resource, cultural, aod
recreational value, this property ranks as the highesr priority in the Town ofVemon's
Open Space Plan.

109

Stormwater runoff from many of the state and local roads in the watershed typically
receives titde or no creatment prior to discharge. Such discharges are a source of
sediment aod other pollutants to the receiving water bodies. Opportunities exist for
stormwater retrofits at roadway stormwater outfalls, particularly at or near roadway
stream crossings.

Invasive terrestrial plant species (phragmites, carrails, reed canary grass, etc.) were
observed in stream corridors in many areas of the watershed during the field
inventories. Management measures for control of invasive plant species should be
incorporated into site-specific stream restoration activities. An invasive plant species
management plan hould be developed for targeted areas or subwarersbeds, including
the Walker Reservoir, Tucker Brook, and Gages Brook South Tributary subwarersheds.
The plan could identify prevention and education efforts ro preempt arrivals, early
detection and citizen monitoring efforts, response measures for successful eradication,
and when a species cannot be eradicated, continued control efforts thar are necessary ro
minimize ecological and economic tmpacts. Information on invasIve plant species
planning and management can be obtained from:
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8 OUTFALL TO STREAM-...."" -+Manhole

This type of retrofit creates new treatment
adjacent to the stream corridor near the
terminus of an eXIsting storm drain outfall.
Outfall retrofits are designed off-line by
splitting £low from the ex.isting storm drain
pipe (or ditch) and diverting it to a
stormwater treatment area formed by an
existing depression, excavation or
constructed berm. A flow splitter allows
larger storms to remain in the eXIsting pipe
(or ditch) and bypass the retrofit. Typical
stormwater treatment options at ourfall
retrofits can include stormwater basins,
constructed werlands (f"igure 6-3), and
bioretcncion.

o FUSS&O'NEIU

I

I
I

I
I
I

I

I
I
I
I
I
I
I
I
I
I

/
--/
/

/,,
/

I
Figure 6-3. Example Constructed Wetland Outfall Retrofit (Source: CWP. 2007)
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Table 6-2 lists potential outfall tetrofit opportunities that were identified during the
watershed field inventories, as well as outfalls where illicit discharge investigations and
stabilization measures are recommended (see maps in Appendix C). The feasibility of
retrofits at these outfalls should be further evaluated based on consideraoon of site
specific factors including hydraulic bead, available space, soil conditions, and easements.

Table 6-2. Priority Outfall Retrofit Sites

Recommendation

Watershed
Stream 10 Stormwater

Investigate Stabilize or
Reach

Retrofit
Illicit Repair Location

Dischame Outfall

Clarks Brook CB-04 OT-D1 "'
Downstream of
Rockledge Road

Outfall of

GB-D3A OT-D1 "'
sedimentation
basin on Gerber
Drive
Adjacent to

GB-04 OT-D1 "' Industrial Park
Road West
250 It south of

GB-04 OT-D2 "' Industrial Park
Road East
100 It south of

GB-04 OT-03 "' "' Industrial Park
Road East

Gages Brook
OT- Adjacent to

GB-04 "' Industrial Park
O4B

Road East
Outfall of

GB-D5B OT-D1 "' detention pond
CNC Software
Along road

GB-D9 OT-D1 "' "'
adjacent to
Industrial Park
Road East
Along road

GB-D9 OT-D2 "'
adjacent to
Industrial Park
Road East

GBST- 1-84 Drainage at
OT-D1 "' "' 0.6 miles east ofGages Brook 02

Exit 67South
1-34 DrainageTnbutary GBST-

02
OT-D2 "' 1,000 It east of

OT-D1
Lower 1-34 runoff from
Tankerhoosen LTR-D3 OT-D1 "' detention pond
River near Exit 65
Middle

South of WarrenTankerhoosen MTR-Q9 OT-10 "' StreetRiver
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Table 6-2. Priority Outfall Retrofit Sites

6.2.4 Watershed Fish Passage
Assessments

The Lower Tankerhoosen River should be further evaluated for the presence of
American eel and other resident fish populations that could potentially benefit from fish
passage at these three dams. If justified, the D EP Inland Fisheries Division should

o FUSS&O'NEILL
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Lower Tankerhoosen
The three run-of-river impoundments on the Lower Tankerhoosen River restrict fish
passage within this portion of the river. Nevertheless, resident populations of brown
trout, bass, and other fish species have been documented in the Lower Tankerhoosen.
Although there are no diadromous fish (herring, shad) passage plans for these dams,
there has been an effort in recent years to provide American eel passage at inland dams
when there is a need and an opportunity.

Upper Tankerhoosen
The upper portion of the Tankerhoosen River and Railroad Brook support a variety of
fish species. This portion of thc watershed also includes d,e Belding Wild Trout
Management Area, which has Orne of d,e highest-quality, self-sustaining native trout
populations in the state. A number of existing or potential barriers to fish passage were
identified during the stream inventories (Appendix C). However, the Upper
Tankerhoosen River and Railroad Brook subwatersheds were not assessed during d,e
field inventories as they were determined to be less '",lllerahle to future development
lmpacts.

A field inventory is recommended along the upper portions of the Tankerhoosen River
to identify potential barriers to fish passage such as culverts, dams, and other
obstructions. The Tankerhoosen River is a cold water stream starting only a short
distance below Walker Reservoir. The proposed removal of Belding Pond Dam
approximately 1 mile downstream of Walker Reservoir (see Section 6.3.4) could
potentially provide for additional passage of resident fish populations upstream to
Walker Reservoir and tributaries of the Upper Tankerhoosen River, including
Rickenback Brook and Barrows Brook.

Recommendation

Watershed Stream
ID Stormwater Investigate Stabilize or

Reach
Retrofit Illicit Repair Location

Dlscharne Outfall
End of Yale Drive,

TS-Q4S OT-01 ./ ./ outfall from
detention oond
North of Chatham

Tucker Brook TS-04C OT-02 ./ Drive 500 It east
of OT-01
North of Chatham

TB-04C OT-04 ./ ./ Drive 350 It east
ofOT-02

Waiker WR-05 OT-01 ./ At Mile Hill RoadReservoir
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Other sources of information on performing illicit discharge investigations include:

request that any repairs to the dams include provisions for fish passage for resident fish
populations.

6.2.5 Targeted Illicit Discharge
Investigations

Methods for identifying illicit discharges call vary widely in the level of effort and cost
required for implementation. The following field-based methods are typically used to
identify illicit discharges:

113

Numerous outfalls were observed from virtually all of the land uses encountered during
the stream assessments. Many appear to be associated with sources having low potential
for water quality impacts (i.e., residential foundation drains), while others were of
unknown origin and should be the focus of future investigation. Priority outfalls that
were identified for follow-up illicit discharge investigations are depicted on the
subwatershed maps in Appendix C and summarized in Table 6-2.

• Testing ofDry Weather Discharges: Flows from stormwater outfalls during
dry weather may indicate an illicir discharge. A combination of visual inspection
and chemical analysis of dry weather discharges can aid in identifying potential
discharge sources.

• Visual Inspection: Examination of piping connections by either physical
examination or closed-circuit camera can be used to identify possible illicit
connections.

• Review ofPiping Schematics: Examination of architectural plans and
plumbing details can reveal potential sites of improper connections.

• Smoke Testing: Injection of a non-toxic vapor (smoke) into the facility
plumbing system and following its path of travel can be used to locate
connections.

• Dye Testing: In this method, appropriate colored dyes are added into the drain
water of suspect piping. Appearance of the dyed water in the storm drainage
system indicates an illicit discbarge. As mentioned in the discussion of septic
system discharges, testing for optical brighteners can provide an indication of
the presence of domestic wastewater flows.

• InJrared, Aerial, and Thermal Photography: Use of aerial, infrared, and
thermal photography to locate patterns of stream temperature, land surface
moisture, and vegetative growth are emerging techniques to identify potential
illicit discharges to stormwater systems.

• New England Interstate Water Pollution Control Commission:
http://www.nciwpcc.org/neiwpcc docs /iddmanual.pdf

• Center for Watershed Protection:
htt:p: !/w\Vw.cwp.org/Resource Libr!U;)' / Controlling Runoff and Discharges Ii
dde.htm
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Table 6-3. Additional Subwatersheds and Stream Reaches to be Assessed

6.3.1 Stormwater Retrofit Opportunities

6.3 Site-Specific Recommendations

6.2.6 Additional Subwatershed Field
Assessments

114

Due to limited project funding, not alJ stream segments in the priority subwatersheds
were assessed, and other subwatersheds were not assessed as dley were determined to
be less vulnerable to future de"elopment impacts. 11,e remaining subwatersheds and
Stream reaches (Table 6-3) should be assessed o"er the next two years, pending the
a"ailability of funding, to identify additional site-specific issues and potencial watershed
restoration opportunities.

Site-specific recommendations are tailored to address issues at selected sites that were
identified during the watershed field inventories. These recommendations also pro"ide
examples of the types of projects that could be inlplemented at similar sites throughout
the watershed. Site-specific recommendations can have both short- and long-term
benefits.

The watershed rowns are required to develop illicit discharge detection and elimination
programs under the NPDES Stonnwater Phase II program. The Towns should perform
follow-up in"escigations of the potencial illicit discharges that were identified in this
watershed srudy as part of theu: ongoing municipal stormwater permit program.

Stormwater retrofits are structural practices instalJed in upland areas to capture and treat
stormwater runoff before it is deli"ered to the storm drainage system, and ultimately,
the Tankerhoosen Ri"er or its tributaries. A total of 10 retrofit sites were identified
based on the field inventories and re\Tiew of pre\Tious studies and reports. The majority
of the stormwater retrofit opportunities are on publicly-owned bnd. TIlls list is not
intended to be alJ-inclusi"e, as only se"eral representative subwatersheds and target
areas were included in the field in"entories. Rather, t.he retrofit sites identified in this
section should be considered representative of the types of retrofit opportunities that
exist throughout the watershed.

Subwatershed Stream Reach Proposed Schedule

Lower Tankl!rhoosen River All exceot LTR-03 Summer/Fall 2009

Middle Tankerhoosen River
MTR-03, MTR-04, MTR-05, MTR-

Summer/Fall 200906 MTR-10 MTR-11 MTR-12
Ga;;-es Brook South Tributaru GBST-06, GBST-07, GBST-08 SummerlFall 2009

Tucker Brook
TB-05, TB-06, TB-07, TB-08, TB-

Summer/Fall 200909, TB-10, TB-11 TB-12
Railroad Brook All reaches Summer/Fall 2010
Bolton Notch Pond All reaches Summer/Fall 2010
anner Tankerhoosen River All reaches Summer/Fall 2010
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The stormwater retrofit options identified in this section generally focus on Low Impact
Development techniques such as bioretention practices, porous pavement, water quality
swales, stormwater basins, and constructed wetlands. They also include traditional
practices such as sediment forebays and deep sump catch basins. Conceptual designs
and typical details for the proposed retrofit concepts are provided in Appendi." D.
While the retrofit concepts presented in this section require additional site-specific
evaluation to verify their ultimate feasibility, they illustrate how stormwater retrofits can
be applied at these and similar sites throughout the watershed and provide the basis for
future implementation projects.

Northeast School
• The paved driveway and parking area at the Northeast School provides an

opportunity for a highly visible parking lot retrofit. Retrofits at schools provide
an ideal learning opportunity for children and the community. Similar retrofits
could be implemented at other schools throughout the watershed.

• Bioretention on existing traflic island andparking lotmedian. TI,ese
retrofits could be inlplemented in the ortheast chool parking lot by
excavating a depression in the existing landscaped areas and planting with planrs
that tolerate wet conditions. Existing curbing separating the parking area from
the traffic islands could also be removed and replaced with curb stops, allO\ving
srormwater to flow into the bioretention areas while protecting the areas from
vehicular traffic. Adjacent paved walkways could be replaced ,vith porous pavers
for additional infiltration. Existing driveway catch basins could be replaced with
oudet structures for the bioretention areas. If soils are not suitable for
stormwater infiltration, an underdrain could be installed below the bioretention
areas, which would then serve as stormwatet filtration devices primarily to treat
the water quality volume.

• Install a new srorrnwater basin. As an alternative to the bioretention
concept, a new srormwater basin could be located ncar the corner of Route 30
and the school driveway adjacent to the athletic field to treat runoff from the
driveway and parking lot. A new oudet structure could connect to the existing
storm drainage system.

Mount Vernon Apartments
• Install a new storrnwater basin in the lawn area along the apartment

complex driveway. Tbe new basin would receive stormwater from the
ap=ent complex's existing drainage system via a diversion manhole that
could be constructed to divert low to moderare flows into the stortnwater basin
for treatment, but high flows would bypass the basin. Existing catch basins
could also be replaced with deep sump, hooded catch basins to remove coarse
sediment and floatahle material.

Fire Station (Route 30)
• Replace the existing srorrnwaterleakoffwith a constructed storrnwater

basin and swa/e. A small constructed stortnwater basin and vegetated swale is
recommended to treat rWlOff from the fire station parking lot. The basin would
be located along the south side of the parking lot/access road. Remm.al of a

I 1,':\.)2(JOS\0257\A20\T.tnk WalcnhcU Phn Flm.l.Joc 115



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

o FUSS&O'NEILL

portion of the paved area may be necessary to allow room for the basin. The
basin would discharge to the existing natnral wetland via a short vegetated
swale. The swale would be located on the outlet side of the wetland. Other
types of storrowater treaonent measures may not be feasible for this location
since groundwater is likely to be shallow due to its close proximity to natnral
wedands.

Vernon Historical Society (Route 30)
• Construct a new vegetated swale andpocket wedand. A new vegetated

swale could be constructed along the south side of the parking lot. This swale
would convey runoff to the west along tl,e edge of the parking lot. On the
southwestern corner of the property's upland area, a pocket wetland could be
constructed adjacent to Myrde's Garden, an existing landscaped area. The
pocket wetland would provide partial treaonent of stormwater flows and could
be used as a demonstration project. ]l,e pocket wetland would discharge to
existing natnral wetlands via a short vegetated swale.

• The retrofits for the Vernon Historical Society and Fire Station sites are
examples of the rypes of retrofits that could be applied at other municipal
parking lots throughout the watershed.

ConnDOT Commuter Lot (Route 6/44 and 1-384 Interchange)
• Construct a new vegetated swale and stonnwater basin along the east side

ofthe commuter lot. The commuter lot located at tl,e 1-384 and Route6/44
interchange near Bolton Notch Pond is elevated significantly, providing a low
area on the south and east sides of the lot. This topography creates two areas
that offer potential opportunities for storrowater basins. The low area on the
east side of the lot is a more feasible location for a new storrowater basin since
buried utilities may be present to the south, and existing surface drainage from
the commuter lot enters the low area south of the lot. Surface drainage from
the parking lot would be conveyed and treated by creating a new water Cjuality
swale. TI,e swale would convey runoff to a new sediment forebay and
storrowater basin, which would discharge to an existing ditch and culvert.

ConnDOT Commuter Lot (1-84, Exit 67)
• InstaO a long, narrow stormwater basin along the east side ofthe

commuterlot to capture and treat Bows from the parking area. An existing
catch basin inlet can be eliminated and a shorr swale provided to convey flow
into the basin. The basin would then convey flows north to maximize retention
time since the majority of runoff would enter the wedand at its southern end.
Curbing along the adjacent edge of the parking lot could be eliminated and
replaced with curb stops, and the area between the basin and the parking lot
replaced with a vegetated filter strip if overland flow to the wetland could be
facilitated at other low points.

• Similar storrowater retrofits could potentially be implemented at otller state,
municipal, and commercial parking lots throughout the watershed.
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Gerber Technologies Office Building
• Retrofit an existing stormwater basin with a riprap berm to form a

sediment forebay. The existing stormwater basin that receives runoff from the
Gerber Technologies facility incorporates many of the recommended elements
to meet current stormwater quantity and quality design criteria. However, the
basin is also in need of maintenance as demonstrated by the sediment
accumulation near the center of the basin and the overgrown woody vegetation
at the overflow spillway. Existing stormwater basins such as this one may also
be good retrofit candidate to improve treatment effectiveness by incorporating a
sediment forebay at the basin inlet, which may also facilitate routine sediment
removal. A sediment forebay would restrict coarse pollutants to a smaller area in
the basin, improving treaunent of the stormwater that the basin currendy
receives and facilitating easier maintenance.

• Maintain the existing riprap outfall, or replace ifnecessary. The existing
tiprap channel leading from this basin to Gages Brook is becoming blocked
with shrubs and trees which may restrict its function during a large precipitation
event. Additionally, water was observed £lowing through the channel rather
than over it. The trees and vegetation should be cleared from this channel and
the stumps removed. The existing riprap should then be removed, and either
replaced with propedy bedded riprap, perhaps of a smaller average diameter
stone if appropriate, or replaced with a grass swale to facilitate mowing if
discharge velocities allow.

Lake Street School
• Convert existing islandin turn-aroundin front ofschool into

demonstration bioretention/rain garden. The traffic island in front of the
school is a potentially ideal candidate for conversion to a stormwater
bioretention area to treat twlOff from the school parking lot. The existing island
receives surface runoff from the paved turnaround and parking lot areas, but
conveys the runoff via a paved low·flow channel through the island to a
downgradient headwall and piped drainage system. The island could be
converted to a planted bioretention area, incorporating either an exfiltration
design if soils allow or an underdrain discharge to the existing storm drainage
system for stormwater filtration. The existing walkway and culvert could be
replaced ,vith a small pedestrian bridge to. The existing headwall and culvert
could be replaced with an oudet structure to convey higher flows.

• This potential retrofit is an excellent opportunity for a bioretention
demonstration project.

Tankerhoosen Lake and Tankerhoosen River Road Crossings
• Construct sediment forebay at inlet ofTankerhoosen Lake and associated

treatment retrofits at selected road crossings. In a 2004 watershed study of
Tankerhoosen Lake, Baystate Environmental Consultants recommended the
creation of a sediment trap/ forebay at the inlet of Tankerhoosen Lake,
installation of deep sump catch basins at key locations, maintenance of cross
culverts and drainage structures, and grass swales and vegetated filter strips.
None of the BEC recommendations has been implemented to date.
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6.3.2 Riparian Buffer Restoration
Opportunities

Riparian buffers are naturally vegetated
areas adjacent to waterways, including
streams, ponds, and wetlands. This natural
vegetation protects the land adjoining a
waterway by pteserving the floodplain,
keeping native soils intact, and maintaining
the streamside land and streambanks.
Vegetative buffers belp encourage
infiltration of rainfall and runoff, and
provide absorption for high stream flows,
which helps reduce flooding and drought.
The vegetative community of riparian
buffers provides babitat for many species of plants and animals, many of them
dependent on riparian habitat features for survival and many of them threatened or
endangered species. The buffer area provides a living cushion between upland land use
and water, protecting water quality, the hydrologic regime of the waterway and stream
structure. The naturally vegetated buffer filters out pollutants, captures sedin,ent,
regulates stream water temperature and processes many contaminants through
vegetative uptake. Riparian buffers should be kept intact or restored wherever possible
(Delaware Riverkeeper Network, undated).

Stream buffer encroachments are prevalent throughout the Tankerhoosen River
watershed along stream corridors in Ot near areas of residential and commercial
development. Residential lawns and some commercial lawns extend down to the banks
of the stream in many areas, particularly in residential back yards. Yard waste such as
grass clippings, leaves, and brush and waste materials were also common occurrences in
and near these areas where easy access exists to the streams. Historical mill development
along the banks of the Tankerhoosen and its rributaries has also resulted in the loss of
riparian forest cover and encroachment of the built environment upon the river.

Table 6-4 lists stream reaches with impacted riparian buffers and potential buffer
restoration candidates that were identified during the watershed field inventories (see
maps in Appendix C). In general, riparian buffers are more effective along smaller,
headwater streams. Potential riparian buffer restoration approaches for these areas
include:

• Installation of new riparian buffers,
• Widening existing riparian buffers,
• Invasive species removal/management,
• Tree planting/ teforestation.

The feasibility of riparian buffer restoration at these sites should be further evaluated
based on consideration of site-specific factors including site access, available land area,
land ownership, soil conditions, appropriate buffer width, and native plant species.
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Table 6-4. Priority Riparian Buffer Restoration Sites

Watershed
Slream 10 Location
Reach

G8-03B IB·01 Alana Gerber Drive

GB-06 18-01
At footbridge south of Valley View
Drive

Gages Brook GB-07 IB-01 100 feet downstream of Andrew Wav
GB-08 18-01 50 feet uoslream of Andrew Wav

GB-10 IB-01
Begins at house on downstream end
of reach to 1.500 feet uoslream

Gages Brook South
GBST-04B 18-01 Rear of house along Leahr Road

Tributarv
Lower Tankerhoosen Not 4DO-f1length ofTankerhoosen River

River - Assessed adiacent to Talcottville Mill

TB-01 18-01
At confluent with Lower
Tankerhoosen River

T8-03 IB-01 50 feel downslream of 18-02
Tucker Brook TB-03 IB-02 400 feet downstream of IB-03

TB-03 IB-03 250 feet northwest of Vernon Street
TB-04C 18-01 Behind houses at end of Yale Drive
TB-04C IB-02 Behind houses alono Chatham Drive

Ta/cottville Mill Riparian Damage
In the fall of 2008, extensive removal of trees and vegetated buffer occurred along an
approximately 400-foot segment of the Lower Tankerhoosen River. The vegetation
removal, and subsequent installation of stone bank stabilization along both sides of the
Tankethoosen River, was associated with redevelopment activities at the Talcorrville
Mill property. The work was performed without prior approval from the Town of
Vernon, the DEP, or the U.. Army Corps of Engineers. The Town continues to
coordinate with the state and federal resource agencies to determine an appropriate
course of action ro repair the riparian damage.

Corrective actions to resrore the lost strearnbank vegetation and npanan habitat should
balance the goal of full re roration with potential disturbance and further water quality
impacts associated with complete removal of the existing srone. A dual approach thar
utilizes the eXlSting srone bank stabilization and introduces new vegetaove plantings
may be prudent. TI,e feasibility of such an approach should be further evaluated.

ubsequent site redevelopment should also incorporate riparian buffer restoration
measures (trees and vegetanve plantings) into the master plan for the site.

I
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6.3.3 Stream Restoration Opportunities

Relatively isolated areas of moderate to severe
strearnbank erosion were observed throughout the
assessed portions of the watershed. Most of these
areas are located at or downstream of stormwater
outfalls in developed areas of the watershed. Table
6-5 lists stream reaches with moderate to severe
bank ero ion that were identified during the
watershed field inventories (see maps in
Appendix C). These reaches are potencial
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streambank restoration candidates. Streambank restoration re'luires use of a system of
treatment techni'lues that work together to stabilize slopes, reduce erosion, and improve
a'luatic habitat. Although every site is different and re'luires detailed design of
restoration components that work togedler, rypical restoration techni'lues include:

•

• •

......

•
-~.--------.-

Tjpital slO/" SiaM/tali,. wiJmjla/ltn~g liJ, Jlu1" IS "ul allow"bl,
(SUllf"': ,,'EH-65.J).

•

Slope Stabilization Techniques. Of primary concern is preventing an
unstable slope from additional failure. It is likely that the slope of an eroded
bank is close to the limit of its stabiliry, such that additional loading or
saturation of the ...~n._
soil could cause a
slide. The slope
musr first be
stabilized before
techni'lues ro
prevent additional
erosion can be
implemented. If
ade'luare room is available
surrounding the stream, it
may be possible to flatten
the slope to ensure stability. If site constraints prevent flattening the slope. such
as a road, structure. or utilities lying just inland from the bank. it may be
necessary to provide structural support for ilie slope, or burtress ilie slope willie
providing ade'luate flow capacity by widening the cllannel by a corresponding
amount along the inside of ilie bend. In combination ,vith earthwork, slope
stabilization should also include a combination of plantings and toe protection
techni'lues to prevent future destabilization.

•I
I
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• Toe Protection
Techniques. TI,e toe of
the streambank. or the
portion of the bank where
rue slope transitions into
the relatively flat stream
channel bottom. is subject
to constant erosive forces
of flowing water. especially
along the outside bank of
bends. Protecting ilie toe
is critical to ensure that
upper portions of the bank
are not ford,er undermined. A variety
of techni'lues have developed for toe
protection, including constrUcting
cribs made from logs, gabions (baskets filled wiili stone), woody debris
anchored in place, and placed or dumped riprap protection. Bioengineering
techni'lues are usually not ade'luate on this part of the slope since the selected
treatment techni'lue must be designed to resist the shear stress and energy of the
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flowing watet during high flow conditions, continue deep enough below the
stream bottom to tesist scour, and not be susceptible to ice damage.

Bioengineering Techniques.
Although hard armoring and
engineered slope stability systems
can be used effectively to restore
an area of degraded bank, these
techniques often lack habitat and
riparian ecological value that
natural conditions provide. In
addition, engineered techniques
are not 'self-healing,' in that, when
damaged, they may fail and allow
the degradation of the bank [0

resume. Bioengineering
techniques can be used to avoid
these consequences. Streambank bioengineering includes the use of living plant
material to supplement or replace engineered systems. Typically, grasses, forbes,
shrubs, and trees are used to hold soil in place, resist erosion of high flow
events, provide habitat value, and grow into a narural system that could work in
place of engineered systems when those systems eventually fail. Native shrub
and tree species that root well from cuttings, such as willow and dogwood, can
be planted along the bank, projecting into the stream, or through a riprap layer
using a variety of techniques to meet site needs. Native grasses and forbes can
be planted in areas subject to ice damage or where trees and shrubs are not
preferred.

I
I
I
I
I
I
I

• Grade Control Techniques. Downcutting of a stream can presem a
significam problem since it may disconnecr a stream from its werland.
Treatmem techniques are available that create artificial hard points along a
downcutting reach. These poims set the bonom elevation of the stream
channel, limiting its downward movement along the treated reach.

• Riparian Buffer Improvement. An important step in preventing degradation
of the river corridor is to improve the widrll and quality of the existing riparian
buffer, or providing a buffer where encroachment has removed it. The riparian
buffet provides an important protection and ecological system that supports and
complements the tiverine system.

Access to many of the potential streambank restoration sites is limited; therefore,
potential candidate sites for bank stabilization projects should be evaluated forrl,er for
overall feasibility including land ownership, erosion severity, upstream and downstream
conditions, infrastnlcture constraints, and construction access to the streun1.
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Table 6-5. Priority Stream Restoration Sites

Watershed
Stream 10 Location
Reach

GB-01 ER-01 250 feet upstream of confluence
with Ganes South Tributarv

GB-01 ER-G2
250 feet upstream of confluence
with Gaoes South Tributarv

Gages Brook
GB-03A ER-01 Alana entire reach
GB-05B ER-01 Downstream side of Old Post Road
GB-06 ER-01 450 It uostream of Old Post Road
GB-06 ER-02 900 It uostream of Old Post Road
GB-06 ER-03 1,100 It uostream of Old Post Road
GB-06 ER-04 1,200 It unstream of Old Post Road

Gages Brook South
GBST-09B ER-01 700 It downstream of Tolland Farms

Tributarv Road
Middle Tankerhoosen

MTR-09 ER-01 Adjacent to Warren AvenueRiver

TB-01 ER-01
100 It upstream of confluence with
Lower Tankerhoosen River

Tucker Brook 400 It downstream of Phoenix
TB-03 ER-01 Street. adjacent to utility Right-of-

Wav

CB-02 ER-G1 Adjacent to baseball field on Bolton

Clarks Brook Road
Rear of Industrial Park RoadCB-03 ER-01
buildino comolex

6.3.4 Dams and Impoundments

In addition to the recommended fish passage bamer assessments along the upper and
lower portions of the Tankerhoosen River (see Section 6.2.4), additional sue-specific
actions are recommended for several of the dams and impoundments in the watershed.

Walker Reservoir Dam
An engineering evaluation of Walker Reservoir Dam was performed in 1998 by Karl
Aeirnovic, P.E. on behalf of the Vernon Parks and Recreation Department. The dam
was determined to be in poor to fair overall condition, requiring significant
modifications and improvements to prevent overropping of the embankment adjacent
ro the spillway and subsequent erosion of the crest of the dam. The dam should be re
e\'aluated to verify whar modifications, if any, were implemented in response to the
1998 study findings and ro assess current conditions.

Walker Reservoir feeds the headwaters of the Tankerhoosen River and is belie\'ed to

function as "sink" for pollutants carried from upsrream areas including Gages Brook.
Walker Reservoir is suspected ro playa key role in protecting the high quality of the
upper portions of the Tankerhoosen River, in addition ro the spring warer inputs that
also feed the upper reaches of the Tankerhooscn. The relationship between the water
quality of Walker Reservoir and the Tankerhoosen River is unclear given the limited
available monitoring data. Additional study of the water quality of Walker Reservoir and
its porential impact on the Tankethoosen River is recommended in order to understand
this reL,tiollship and develop management recommendations for Walker Reservoir that
are also protective of the Tankerhooseo River.
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6.3.5 Aquatic Invasive Species Study

Fanworr, another aquatic invasive phlnt species that can form mge colonies in quiet
water bodies, was recently noted in Walker Reservoir by Aquatics Research. Fanwort
can grow aggressively and clog drainage canals, ponds, lakes, reservoirs, and slow
moving freshwater streams. It represents a threat to Walker Reservoir and other water
bodies throughout the watershed.

In 2008, the Vemon Conservation Corrunission verified the presence of d,e aquatic
invasive species, variable leaf milfoil, in Valley Falls Pond, which is located along
Railroad Brook before the confluence with the Tankerhoosen River in the Belding
WMA. Variable leaf milfoil is one of d,e two most common invasive milfoil species
found in Connecticut, the other being Eurasian milfoil.

BeldIng Pond Dam
The Narural Resources Conservation Service (NRCS) is evaluating the feasibility of
removing the Belding Pond Dam, which is located along the Tankethoosen River
upstream of the Belding Wildlife Management Area. As deseribed previously, removal
of the dam could potentially provide for additional passage of resident fish populations
upstream to Walker Reservoir and tributaries of the Upper Tankethoosen River,
including Rickenback Brook and Barrows Brook. Ibe feasibility evaluation should
consider a range of factors including potential impacts of removal on stream
geomorphology, habitat, recreation, economics, and management of legacy sediment
accumulated behind the dam.

123F:W200S\0257\A2fJ\Tank W;ltcrshecl Plan Final-Joe

Variable leaf mil foil is native to the southern U.S. It first arrived in Connecticut in 1936,
and has become a nuisance in many Connecticut lakes, especially in the southeast part
of the state. Like Eurasian milfo~ variable leaf milfoil produces long stems that rise to
the water's surface, where they spread, producing dense mats of vegetation. Control of
this species can be difficult. According to "Nuisance Aquatic Vegetation Management,"
a guidebook published by DEP (undated), milfoil should generally not be cut to control
it, since each piece can grow into another plant. The guidebook states that the most
effective chemical controls are systemic herbicides applied at low dosages, which would
require a DEP permit. A physical removal method, referred to as "suction harvesting",
is being used to remove variable leaf milfoil from Crystal Lake in Ellington and Stafford
Springs, Connecticut.

o FUSS & O'NEILL

Valley Falls Pond Dam
An engineering evaluation of Valley Falls Pond Dam was performed in 1997 by Karl
Acimovic, P.E. on behalf of the Vernon Parks and Recreation Deparrment. The dam
was also determined to be in poor to fair condition due to the poor srructw:al condition
of the downstream earth embankment, seepage from the downstream toe of
embankment, and poor condition of the secondary spillway and inadequate spillway
capacity. A number of recommendations were made including tree remova~ increasing
the spillway capacity, a new intake/oudet structw:e, embankment reconstruction and toe
drain installation, and reconstruction of the primary spillway. The dam should be re
evaluated to verify what modifications, if any, were implemented in response to the
1997 srudy findings and to assess current conditions.
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More information on aquatic invasive plants is 3\'ailable from:

6.3.6 Priority Stream Cleanups

o FUSS&O' £ILL

An aquatic plant survey and feasibility srudy is recommended to evaluate the extent and
distribution of variable leaf milfoil in Valley Falls Pond, evaluare a range of potential
control alternatives, and to Identify a preferred control strategy, including costs and
potential funding sources. n aquatic plam srudy of Walker Reservoir is also
recommended, including a plant survey for fanwort and other aquanc plants that could
threaten the health of the reserrOIr and other warer bodies 111 the watershed.
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• Connecticut InvaSIve Plants council is available at: hrtp://nbii
nin.ciesin.columbia.edu/ipane/ctcouncil/CT_invasive.htm.

• Connecticut Agricultural Experiment Station at: hrw:/lw\\'\\.ct.g.or/caes/
• Connecticut Department of EnVltoru:nental Protection at hrtp:/ /www.ct.

gov/dep/cwp/view. asp?a=2702&q=323494&dep av_GID=1641

• The Connecticut Aquatic uisance Species Management Plan: hrtp:/ /www.
ctiwr.uconn.edu/Pro)A S/ ubrmrtedMaterial200S/Matenal200601/A o'o20P
lan%20Finalo1020DraftI2190S.pdf.

• Tne ational Invasive pecies Information Center: hrtp:/ /www.
invasivespeciesinfo.gov/ aquatics/watermilfoil.shttnl.

Table 6-6 Ii ts stream reaches where sigmficant trash and debris were ohserved (see
maps in Appendix C). These sites are recommended candidates for targeted stream
cleanups.

The watershed field inventories identified isolated areas of trash and debris dumping
along most of the assessed streams. Stream clean-ups and trash removal arc often
cosmetic and temporary. However, they are an effective tool for involving and
educating the public about stream degradation. In addition, some trash and debris
accumulation may present risks to infrastructure and increased flooding, such as when
outfalls and culvens become clogged with trash.
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Table 6-6. Priority Stream Cleanup Sites

Watershed Stream 10 Location MaterialReach
GB-01 TR-01 Near bridge downstream of Sticks, brush wood

detention 'nnnd fencino
GB-Q2 TR-Q1 300 It upstream of detention Tires and automotiveGages Brook pond, adjacent to agricultural

debrisfield
GB-QS TR-Q1 350 It downstream of Tire,;~~tUb, and

Mountain Sorinos Road two 5 al drums
MTR-01 TR-01 55-gal drum

650 It upstream of TR-Q2 (unknown material,
may be toxic'

MTR-Q1 TR-02 North of residence on Debris piled from

Frederick Road removal of beaver
dam

MTR-01 TR-03 South of residence on Susan Approx. 16 closed 5-
Middle Tankerhoosen Road nal buckets

River MTR-Q9 TR-Q1 Rear of residences on Yard waste and
Tunnel View Terrace tennis balls

MTR-Q9 TR-02 Rear of residences on Yard ~~ste (small
Tunnel View Terrace amount

MTR-09 TR-03 Rear of residences on Yard waste (small
Warren Avenue amountl

MTR-Q9 TR-04 400 It downstream of Tunnel Leaves, logs, tires
Road stumos

TB-04B TR-01 End of Yale Drive, outfall Grass and brush
from detention nnnd clinninns

TB-04C TR-Q1 Behind houses along
Yard wasteTucker Brook Chatham Drive

TB-04C TR-02 Behind houses along Pieces of tree
approx 1 It diameter;Chatham Drive
2-1011 lonn

CB-02 TR-Q1
50 It upstream of Industrial 6 tires; automotive

waste; appliance;
Clarks Brook Park Road stream crossing 55-oallon drum

CB-03 TR-01 Rear of Industrial Park Road
Automotive wastebuildinn comnlex

6.4.1 Estimated Costs

I
I
I
I
I
I

6.4 Estimated Costs and Load
Reductions

Planning level costs were estimated for the targeted and site- pecific recommendations

in this plan, where sufficiently detailed information was available. The cost estimates

assist watershed stakeholders to evaluate the finanruu resources and funding sources

that may be required to implement the plan.

Table 6-7 summarizes typical ranges of planning level unit costs for the targeted
recommendations, and some of the site-specific recommendations, that are identified in

this plan. Additional information is required to develop more detailed cost estimates for
these recommendations.
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Table 6-7. Typical Unit Costs for Management Plan Recommendations

Recommendation Planning{i~velCost Source

Invasive Species Management Plan
$15,000 to 30,000 Professional engineering

exnerience

Targeted Stormwater Outfall Retrofits Center for Watershed
Protection, Urban(design and construction; 2009 $ per cubic It

Stormwater Retrofit Practicesof Nnoff treated)
(2007)

Bioretention $10.00 to 25.00
Stormwater Ponds/Basins $4.00 to 13.00
Water Qualitv Swales $11.00t031.00

Watershed Fish Passage Assessment
Upper Tankerhoosen $10,000 to 15,000
Lower Tankerhoosen $5,000 to 10 000

Costs vary
Center for Watershedsignificantly Protection, lODE Manual

Illicit Discharge Investigation depending on
(2004), NEIWPCC lODE

investigation methods
and findinns Manual (2003)

$10,000 to 15,000 Center for Watershed
Additional Subwatershed Field Assessments (varies depending on Protection, Unified Stream

the use of volunteers) Assessment (2005)

Riparian Buffer Restoration NRCS, Coginchaug River

($ per acre) Watershed Based Plan
(2008)

Grass/herbaceous buffer $450 to 850
Tree and shrub nlantinn $2,000 to 3,000

Streambank Restoration
(good access, $ per 100 linear feet))

Bank stabilization $1,300 to 9,600 NOAA Stream Restoration
Channel rehabilitation $1,100 to 3,700 Cost Estimates {200m

Evaluation of Dams & Impoundments Professional engineering
experience

Walker Reservoir Dam Evaluation $5,000 to 10,000
Walker Reservoir Water Quality Study $20,000 to 30,000
Valley Falls Pond Dam Evaluation $5,000 to 10,000
Belding Pond Dam Removal Feasibility $30,000 to 40,000
Evaluation

Cost varies

Aquatic Invasive Species Study and Invasives depending on
removal method

Control
(mechanical(Valley Falls Pond and Walker Reservoir)

harvesting, herbicide
aoolication, etc. I

Highly dependent on

Stream Cleanups the amount of
donated supplies and

services

More detailed planning level costs were estimated for the site-specific stonnwater
retrofits described in Section 6.3.1. These estimates are based upon urut costs derived
from published sources and the conceprual designs ptesented in Appendix D of this
plan. Capital (construction, design, permitting, and contingency) and 0pCJ:ation and
maintenance costs were included in d,e estimates, and a total annualized cost is
presented in 2009 dollars based on the anticipated design life of each retrofit. Table 6-8
summarizes planning level cost estimates for the site-specific stormwater retrofits. A
more detailed cost estimate table is included in Appendix E.
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Table 6-8. Planning Level Cost Estimates for Site-Specific Stormwater Retrofits

DesIgn,
}Permitting,

;; Conti"""""- i ..
00 F > i" 0"0 ;; 0" 0 "C' j[,,- " 0 ~ ;; .. 0 ~n ~
N"0 " oc.

!. ~:;Recommendation S .. 0" :E
S~ ~ ;; c. m~

~
.. :E .. c.~.. 0 ~ " .... .. 0 .. ~

" " 0 "0 0 ....
~

0 00
0 0

~* ....
Tankerhoosen Lake

Sediment Forebay $93,700 32% $30.000 $123,700 30 $6,310 6% $380 $6.690
Deep Sump CBs, 524,300 32% 57,800 532,100 50 51,250 15% 5190 $1,440nlnl';;", and swale

Northeast 5chooI

Bioretention Area 1 542,100 32% $13,500 $55,600 15 54,660 8% 5370 $5.030

Bioretention Area 2 $31.100 32% $10.000 541,100 15 $3.440 8% $280 $3,720

SW Basin $18.100 32% $5.800 $23.900 30 51,220 6% 570 51,290

Mount Vernon Apartments

SWBasln 542,600 32% 513,600 556,200 30 52,870 6% 5170 53.040

Deep Sump CBs 518.800 32% 56,000 524,800 50 5960 20% 5190 51,150

Fire Station tRoute 30

SWBasin 521,600 32% 56.900 $28,500 30 $1,450 6% 590 $1,540

Vegetated Swale $900 32% $300 51,200 10 $140 7% $10 $150

Vernon HistOl1caI SocIOtVCRoute 30l

PockelWetiand $5500 32% $1,800 57,300 10 $860 6% 550 $910

Vegetated swale $9,600 32% 53,100 $12.700 10 $1,490 6% $90 $1,580

ConnDOT Commutar Lot (Route 6/44 and 1-384 InterchannA\

Vegetated swale $7,700 32% $2,500 $10,200 29 $530 7% 540 $570

SWBasin $51,700 32% 516,500 $68.200 30 53,480 6% $210 3.690

ConnDOT Commuter Loill-84, Exl167l

SWBasin $38,500 32% $12,300 $50,800 30 $2,590 6% 5160 $2.750

Vegetated SW81e $1,500 32% $500 52,000 10 $230 7% $20 5250

Gertler Technaloales 0lIk:e Bulldlno

Sediment Forebay 52,000 32% $600 $2,600 30 5130 30% 540 $170

Discharge Channel $9,000 32% $2,900 $11.900 30 $610 10% $60 $670

Lake Street 5chooI

Bk>retention 571,300 32% $22.800 594.100 15 57,880 8% 5630 $8,510

6.4.2 Load Reductions

Pollutant load reductions were estimated for the following watershed management plan
recommendations using the STEPL pollutant loading model described in the Basdine
WatershedAssessment report (Fuss & 0' eill, May 28, 2008):
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1. Implementation of LID treatment practices (bioretention, filter or buffer strips
adjacenr ro impervious areas, and infiltration swales ro treat runoff from
impervious surfaces) for all future development and redevelopment activity in
the watershed, assuming adoption of a local LID stormwarer regulatoty
mechanism and design standards by the Town of Vernon and the other
watershed towns rhat currently do not have such requirements,

Pollutant load reductions for total suspended solids (ISS), phosphorus (P), nitrogen
(N), and biochenucal oxygen demand (BOD) for the above scenarios were estll11ated
for 1) existing conditions, 2) future buiJdout of the watershed without the proposed
controls, and 3) future buiJdout with the proposed controls.

2. Implementation of stormwater retrofits in existing de\'eloped areas (commercial,
indusrrW, institutional and roadway land uses) to treat runoff from a percentage
of each subwatershed, which would be dictated by subwatershed feasibility
factors and site-specific conditions.

Table 6-9 summarizes anticipated sediment loads and anticipated load reductions
resulting from the implementation of LID treatment practices for all future
development and redevelopment projects in the watershed. Sediment load reductions
resulting from the use of LID practices varies by subwatershed, but is generally between
4 and 10 percent. The anticipated load reductions for nutrients and BOD are of a
sim.ilar magnitude (Table 6-10).

I
I
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Table 6-9. Anticipated Effectiveness of LID in Reducing Sediment Loads

Subwatershed Existing Future Bulldout Future Buildout Load
Conditions Without LID With LID Reduction

(tonslyr) Controls Controls Due to LID
llonslvrl llonslvrl Controls I'll.I

Bolton Notch Pond 48.8 53.3 51.4 3.5%
Clarks Brook 88.2 100.4 92.1 8.1%
Gaees Brook 92.3 112.8 102.6 9.0%
Gaoes Brook South Trib. 82.7 93.3 88.7 4.8%
Lower Tankerhoosen River 45.0 52.9 47.9 8.9%
Middle Tankerhoosen River 199.0 220.2 203.5 7.3%
Railroad Brook 32.0 52.7 37.5 28.2%
Tucker Brook 86.1 98.4 89.0 9.1%
Upper Tankerhoosen River 73.2 80.2 76.7 4.2%
Walker Reservoir 52.6 65.6 58.0 11.1%
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Table 6-10. Anticipated Effectiveness of LID in Reducing Nutrient and BOD
Loads

ote that sediment loads (fable 6-9) under the future bOOdout scenario, even with the
implementation of LJD controls alone, are slighdy higher than existing sediment load
In all of the subwatersheds. This result suggests that other source controls/pollution
prevention, stormwarer retrofits, and watershed restoration practices are necessary to
maint<lin existing pollutant loads or to achieve net reductions in pollut<lnt loads under a
future bOOdout scenario.

The pollutant loading model was then used to estimate the anticipated poilurant load
reductions, compared to existing conditions, for stormwater retrofits applied to between
5 and 30 percent of the de\'eloped area (commercial, industrial, Institutional and
roadway land uses) in each subwatersbed. Table 6-11 summarizes the results of this
evaluation for sediment, winch indicate that even modest applicanons of watershed
wide stormwater retrofits (20 to 30 percent of the area retrofitted), can result in
sigrnficant pollutant load reductions (10 to 20 percent sediment load reducDons).

SUbwatershed Sediment load (tonslyr)

With Retrofits With Retrofits With Retrofrts With Retrofits
(5% of (10% of (20% of (30% of

Existing Watershed Watershed Watershed Watershed
Conditions Areal Areal Areal Areal

Bolton Notch Pond 48.8 47.2 45.5 42.2 38.9
Clarks Brook 88.2 85.9 83.5 78.9 74.2
Gaoes Brook 92.3 89.8 87.2 82.1 77.0
Gaoes Brook South Trib. 82.7 80.4 78.2 73.7 69.2

129

The pollutant loading model was then used to estimate the effectiveness of
implementing stormwater retrofits in existing developed areas (commercial, industrial,
institutional and roadway land uses) to treat runoff from a portion of each
subwatershed Ideally, the entire area watershed could be retrofitted to achieve
maximum pollutant load reductions. In practice, stormwater retrofits can be difficult to
implement in an urbanized watershed due to a variety of physical constraints and other
factors. Therefore, stormwater retrofits are typically limited to treating runoff from
some percentage of the total developed area in a subwatershed.

Table 6-11. Anticipated Effectiveness of Stormwater Retrofits as a Function of
Watershed Treatment Area

Subwatershed Future Buildout With LID load Reductio~gue to LID
Controls (Ion Jvrl Controls %

N P BOD N P BOD
Bolton Notch Pond 1.1 0.18 4.1 2.0% 2.7% 2.1%
Clarks Brook 2.1 0.30 8.1 4.6% 6.4% 5.1%
Gaoes Brook 2.5 0.38 10.0 4.8% 7.4% 4.9%
Gaoes Brook South Tribularv 2.0 0.31 7.5 2.7% 3.9% 2.9%
lower Tankerhoosen River 1.1 0.16 4.0 5.8% 5.9% 7.2%
Middle Tankerhoosen River 4.7 0.66 18.0 4.4% 5.8% 5.2%
Railroad Brook 1.1 0.12 4.9 16.2% 20.5% 16.8%
Tucker Brook 2.2 0.28 8.8 5.6% 6.2% 6.4%
Upoer Tankerhoosen River 1.8 0.26 7.1 2.6% 4.3% 2.9%
Walker Reservoir 1.3 0.20 4.8 6.5% 9.5% 7.8%
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Table 6-11. Anticipated Effectiveness of Stormwater Retrofits as a Function of
Watershed Treatment Area

Subwatershed Sediment Load (tonslyr)

With Retrofrts With Retrofits With Retrofits With Retrofits
(5% of (10% of (20% of (30% of

Existing Watershed Watershed Watershed Watershed
Conditions Areal Areal Areal Areal

Lower Tankerhoosen R. 45.0 43.5 42.0 39.1 36.2
Middle Tankerhoosen R. 199.0 193.9 188.8 178.6 168.5
Railroad Brook 32.0 31.6 31.3 30.6 29.8
Tucker Brook 86.1 84.3 82.5 78.9 75.3
UDDer Tankerhoosen R. 73.2 71.7 70.2 67.1 64.1
Walker Reservoir 52.6 SO.9 49.2 45.8 42.4

Finally, the potential effectivenes of 1) new LID controls for future development and
redevelopment acti\-ity 10 the watershed and 2) stormwater retrofits at eXISting
developed land uses were evaluated collectively to determine the minimum treatment
area required for stormwater retrofits in each subwatershed to maintain eXISting
pollutant loads under future buildout conditions. This approach pro\>ides a target
stormwater retrofit treatment area (which varies by pollutant) for eacb subwatershed to
meet the overall goal of "no net increase in watersbed pollutant loads". Table 6-12 lists
these minimum retrofit area targets.

Additional retrofits, source controls/pollution prevention, and other watershed
restoration practices described in this plan could be implemented to achieve net
reductions in future pollutant loads or to maintain existing loads if the target stormwater
retrofit treatment areas are not feasible.

Table 6-12. Minimum Retrofit Area (Percent of SUbwatershed)
Necessary to Maintain Existing Pollutant Loads

Subwatershed Nitroaen PhOSDhorus Sediment
Bolton Notch Pond 25% 15% 10%
Clarks Brook 35% 15% 10%
Ganes Brook SO'll. 40% 25%
Gaoes Brook South Tributarv 50% 25% 15%
Lower Tankerhoosen River 40% 15% 15%
Middle Tankerhoosen River 30% 15% 5%
Railroad Brook' - - -
Tucker Brook SO'll. 15% 10%
UDDer Tankerhoosen River SO'll. SO'll. 15%
Walker Reservoir SO'll. 35% 20%
, No commerr:iat. industriat. institutional land use andonly 17acres of
transoortation land use in this subwatershed.
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6.5 Plan Implementation

6.5.1 Schedule and Milestones

Table 6-13 is a proposed implementation schedule, including actions/milestones,
anticipated time1J.ne, product, and evaluation criteria. This table should be reVlSed as
neces ary to reflect future changes to the watershed plan and implementation activities.

Table 6-13. Proposed Implementation Schedule

Actions Lead Entity TImeline Products Evaluation
Criteria

Objective 1. Build a Foundation for Imnlementing the Plan
Form coalition Friends of HRLP 1-2 yrs Funding sources Grant
Adont nlan Towns and grant applications

Identify potential funding sources Coalition applications submitted

Submit grant applications CoalitionfTowns
Obiective 2. Enhance In-Stream and Rinarian Habitat
Conduct fish passage assessments Coalition 1-2 yrs Assessment

findinos
Revise local stream crossing & Towns 1-2 yrs Revised
stormwater desion standards standards
Belding Pond Dam removal NRCS,DEP 1-2 yrs Evaluation
feasibilitv evaluation findinos
Conduct aquatic invasive species Coalition. Towns 1-2 yrs Study findings
studv
Priority stream restoration projects Coalition, Towns 2-10yrs Completed Photos, #

projects sites. WQ
monitorina

Objective 3. Protect/Restore Riparian Buffers
Priority riparian buffer restoration Coalition 2-10 yrs Completed Photos, #
projects projects sites. WQ

monitorina
Adapt stream buffer regulatians, Towns 2-4 yrs Adopted
pendino enablino leaislation reaulations
ReVise riparian buffer Towns 1-2 yrs Revised
recommendatians ITalland) recommend.
Obiective 4. Identify and Eliminate Illicit Discharoes
Targeted illicit discharge Towns 1-2 yrs Investigation # discharges
investioations findings removed
Imolement municioal lODE oroorams Towns 2-4 vrs
Priority stream cleanuo efforts Coalition 1-2 vrs Trash removed # cleanuos
Develop education/outreach Caalition. Towns 1-2 yrs Educational Numberaf
materials materials participants &
Deliver education/outreach to the CoalitIon, Towns 2-4 yrs feedback
oublic
Objective 5. Residential Management Practices
Increase watershed stewardship Towns 2-4 yrs Newsignage # signs
sionaoe in residential areas
Encourage disconnection af rooftap Towns 2-4 yrs Rain barrels, # participants
runoff disconnections
Develop education/outreach Coalition. Towns 1-2 yrs Educational Number of
materials materials participants &
Deliver education/outreach to the Coalition, Towns 2-4 yrs feedback
oublic
Objective 6. Municipal and Business Management Practices
Review municipal facility campliance Tawns 1-2 yrs Review findings Improved

BMPs
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Table 6-13. Proposed Implementation Schedule

Actions Lead Entity TImeline Products
Evaluation

Criteria
Improve municipal stormwater Towns 1-4 vrs Revised SWMPs
manaoement oroorams
Implement street sweeping and Towns, DOT 2-4 vrs Sweeping and Frequency
catch basin c1eanino CB c1eanino
Develop education/outreach Coalition, Towns 1-2 vrs Educational Number of
materials materials participants &
Deliver education/outreach to the Coalition, Towns 2-4 vrs feedback
oublic
Increase watershed stewardship Towns 2-4 vrs Newsignage # signs
SiQnalle in commercial areas
Obiective 7. Imolement Water Ouali!'. Monitorina Prooram
Develop and implement long-term Coalition 1-2 vrs Monitoring data, Review
monitorina orooram report results WIth
LID demonstration monitoring Coalition 2-4 vrs agencies
Obiective 8. Protect Ooen Soace
Priority land acauisitions Towns 1-4 yrs Protected land #sitesl acres
Continue to implement municipal Towns 1-4 vrs protected
ooen soace olans
Seek altemative funding sources for Towns 1-4 vrs
ooen soace acauisition
Promote use of open space through Coalition 1-2 vrs New maps and # events
trail maDs and events events soonsored
Develop and Implement invasive Coalition 2-4 vrs Management
soecies manaQement Dian Dian
Oblective 9. Promote LID and Sustainable Site Design
Monitor effectiveness of LID Town 1-4 vrs LID measures Photos, WO
regulations (Tolland) installed monitoring, 3"'

oartv reviews
Revise Inland Wetland regulations Town 1-2 vrs Revised
for consistency ITolland) reQulations
Develop and implement new Town 1-2 vrs New SW/LID
stormwaterlLlD reoulations Nemon) regulations,

Form advisory committee revised existing
Develop Town stormwater/LiD regulations
manual and/or ouidance
Update existing zoning.
subdivision, wetlands reoulations

Priority stormwater retrofits Coalition 2-10 vrs Completed Photos, #
projects sites, WO

monitorinQ
Inconoorate LID into Town orOJects Town 2-4 vrs LID measures Photos, wa
LID demonstration projects (green Town 1-2 vrs installed monitoring
roads, oublic works schools")
Develop education/outreach Coalition, Towns 1-2 vrs Educational Number of
materials materials participants &
Deliver education/outreach to the Coalition, Towns 2-4 vrs feedback
Dublic
Obiective 10. Assess Additional Subwatersheds
Perform stream and upland Coalition 1-2 vrs Inventory findings # projects
assessments Identified
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6.5.2 Funding Sources

.\ \"ariery of local, srare, and federal sources arc porentially available to pronoe fundmg
for rhe lmplemenraoon of r1us warershed management plan, in adelttion ro porential
funds contribured by local grassroots organizations and concerned citizens. Table 6-14
IS a list of potential funding sources that has been de"eloped by DEP and NRCS, and
further refined through r1us plannmg process. The funding enoties and grant programs
listed in the rable IS not mtended to be an exh.austive list; the table can be used as a
starting point to seek funding opporruruties for implemenranon of the
recommendations in this watershed plan. The mformaoon presented m tim watershed
management plan and the supporting srudy documentation will support furure grant
proposals by demonstraung a comprehensi"e, scientifically-based approach for
addressing identified concerns consistent wirh EP.-\'s recommended watershed-based
approach. The table of potential funding sources IS intended to be a linng document
that should be updated periodically to reOect rhe ""ailability of fundmg or changes to
the funding cycle, and to include other funding entities or grant programs.

Table 6-14. Potential Funding Sources

Maximum Minimum
Raqulred Applications

Funding Source Dollar Dollar Deadline
Amount Amount

Match Opan

DEP Watershed Funding Website

hltp:/Iwww.ct.gov/dep/cwP/vlew.asp?a=2719&g=335494&depNav GID=1654&pp=12&n=1 Index of many potential
funding sources for funding watershed-based planning projects.

DEP CT Landowner Incentive Program Upto At least
$25,000 25%

hUD:ltwww ctgoy/dep/cwpIv1ew.asp?a-2723&g=325734&depNav GID=1655

DEP Long Island Sound License Plate
$25,000 January March

Prooram
hnp:ttwww.ct.gov/dep/cwplview·asp?a=2705&g=323782&depNav GID=1635

DEP Open Space and Watershed
March June

Land AcoUisition
860-424-3016 davld.stygar@Ctgov hnp/lwww.ct.gov/deplcwplylew asp?a=2706&g=323834&depNav GID-1641

DEP Recreation and Natural Heritage
Trust Prooram
hnp:llwwwct gov/deplcwplvlew asp?a=2706&q=32384O&depNav_GID=1641

Eastman Kodak / Nat'l Geographic
American Greenways Awards oplional $2500 $300 Optional Apnl June
Prooram
Iwhrte@conservatlonfund.Qfg. Jen White

EPA Healthy Communities $35,000 $5,000 Optional, up
March MayGrant Prooram to 5%

617-918-1698 Padula.Jennder@epa.gov

Northeast Utilities Environmental
$250 $1,000 April 15Community Grant ProQram

http://wwwnucomlenvoronmentallgrantasp Cash incentives for non-profit organizations
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Table 6-14. Potential Funding Sources

Maximum Minimum
Required Applications

Funding Source Dollar Dollar Deadline
Amount Amount

Match Open

EPA Targeted Watershed Grants 25% of total
Program project costs

(non-federal)
hllp:llwww.epa.govllwgJ Requires Governor nomination.

DEP CWA Section 319 NPS 40% of total
October

project costs
15(non-federal)

Nonpoint Source Management hltp:/Iwww.ct.gov/dep/nps
20-25 projects tarQetinQ both priority watersheds and statewide issues.
DEP Section 6217 Coastal NPS

N/A

hnp/iwww.etgov/deplcwplvlew asp?a=2705&g-323554&depNav GID-1709
Section 6217 of the CZARA of 1990 requires the State of Connecticut to implement speCific management measures to
control NPS pollution in coastal waters. Management measures are economically achievable measures that reflect the
best available technoloov for reduclno nonoolnt source ollution.
DEP Hazard Mitigation Grant 75% Federal I
ProQram 25% Local
hllp:/iwww.ct.goy/dep/cwp/Ylew.asp?a=2720&g=325654&depNay GID=1654 Provides financial assistance to state and
local governments for projects that reduce or eliminate the long-term risk to human Irte and property from the effects
from natural hazards.
American Rivers - NOAA Community-
Based Restoration Program
Partnershio
http://www.amrivers.orglfeature/restoralioograots·htm
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.

FishAmenca Foundation Average
Conservation Grants $7.500
703-519-9691 x247 fishamenca@asafishlngoro

Municipal Flood & Erosion Control 1/3 project 213 project
Board cost cost
NFWF Long Island Sound Futures

$6.000 $1.000
Optional (non-

December March
Fund Small Grants federal)
NFWF Long Island Sound Futures

$150.000 $10.000
Optional (non-

December March
Fund LarQe Grants federal)
631-289-0150 Lynn Dwyer Lynn.Owver@nfwf.oro

NRCS Conservation Reserve Prooram I I I I I
Jan Dybdahl, (860) 871-4018 hllp:/Iwww.ct.nrcs.usda.goy

NRCS Wildlife Habitat Incentives
$50.000Iyear $1.000 25%

Proaram (WHIP)
Jan Dybdahl. (860) 871-4018 hnp:llwww.et.nrcs.usda.gov
For creation. enhancement. maintenance of wildlrte habitat; for privately owned lands.
NRCS EnVironmental Quality

$50.000/year 25-50%
Incentives Proaram (EQIP)
Jan Dybdahl, (860) 871-4018 hllp:/iwww.ct.nrcs.usda.oov
For implementation of conservation measures on aQriculturallands.
NRCS Healthy Forests Reserve
Proaram
For restonng and enhancing forest ecosystems hnp:/lwwwnrcs usdagov/programslHFRPlProglnfoltndex.htm

NRCS Wetlands Reserve Prooram I I I I I
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Table 6-14. Potential Funding Sources

Maximum Minimum
Required Applications

Funding Source Dollar Dollar Deadline
Amount Amount

Match Open

Nels Barrett, (860) 871-4015 http:/twwwct.nrcsusda.gov
For protection, restoration and enhancement of wetlands

USFS Watershed and Clean
Water Action and Forestry
Innovation Grants
http:/twww.naJs.fed.usJwatershedlgp_lnnovation.shtmThis effort between USDA FS-Northeastem Area and State
Forasters to implement a challenge grant program to promote watershed health through support of state and local
restoration and orotection efforts.
Corporate Wetlands Typically Typically April and
Restoration Partnership 3 to 1
(CWRP)

$20,000 $5,000 August

http·/iwww.ctcwrp.orgl91 Can also apply for in-kind services, e.g. surveying, etc.

DEP 319 NPS Watershed 40% of total
Assistance Small Grant project costs

inon-federall
86Q.361-9349 rivers@riversalltance.org

Trout Unlimited Embrace A Stream
$5,000

USFWS National Coastal
Wetlands Conservation Grant $1 million 50%
Prooram
Ken Burton 703-358-2229 Only states can apply.

YSI Foundation
$60.000 Optional March April

937-767-7241 x406 Susan Miller Susan Miller smiller@ysi.com

Other Financial Opportunities

Private Foundation Grants and Awards
http1twww.nvemetwork.org Private foundations are potential Sources of funding to support watershed management
activities. Many private foundations post grant gUIdelines on websites. Two online resources for researching sources of
POtential fundinq are orovided in the contact information.
Conqressional Aoorooriation - Direct Federal Fundinq
Conqressman Larson, Courtnev, DeLauro, Shavs, Murchv
State Aoorooriations - Direct State Fundinq
"Hn:1 >.M.nnvl

Membership Drives
Membershio drives can orovide a stable source of income to suocort watershed manaoement oroorams.
Donations
Donations can be a major source of revenue for supporting watershed activ~ies, and can be received In a variety of
wavs.
User Fees Taxes and Assessments
Taxes are used to fund activities that do not provide a specific benefit, but provide a more general benefrt to the
community.
Rates and Charaes
Alabama law authorizes some oublic utilities to collect rates and charoes for the services they provide.
Stormwater Utility Districts
A stormwater utility district is a legal construction that allows municipalities to designated management districts where
storm sewers are maintained in order to the quality of local waters. Once the district is established, the municipality may
assess a fee to all orooertv owners.
Impact Fees

I fI:\p2U(lS\0257\A20\TiUlk Watl.n;ht.'I.i Pbn Fin.l!.Juc 135
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Table 6-14. Potential Funding Sources

Maximum Minimum
Required ApplicationsFunding Source Dollar Dollar Deadline

Amount Amount
Match Open

Im""ct fees are also known as canital contribution facilities fees, or svstem develonment charnes. amenn other names.
S"""ial Assessments
Special assessments are created for the specific purpose of financing capital improvements, such as provisions, to
serve a s~.c area.
Sales TaxIlocal Ontion Sales Tax
Local governments, both cities and counties, have the authority to add additional taxes. Local govemments can use tax
revenues to orovide fundino for a variety of orOlects and activities.
PronArtv Tax
These taxesnenerailvsunnnit a so,,'nificant nnrtion of a couiiiV's or municioalitv's non-oublic enterorise 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 govemments
and ulilitles to sunnort canital nrolects.
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.
Emamin'" Onnortunities For Pronram Sunnort Water Qualitv Tradinn
Trading allows regulated entitles 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 noint sources and NPSs.
Miunation and Conservation Bankinn
Mitigation and Conservation banks are 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.

Source; Cog,nchaug River Watershed Based Plan, NRCS, July 2008.
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Appendix A

Baseline Watershed Assessment
Watershed Field Inventories and Land Use Regulatory Review

(CD-ROM)
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TO:

MEMORANDUM

Technical Advisory Committee, Tankerhoosen River Watershed Management
Plan and Town of Vernon Land Use Commissioners

1.0 INTRODUCTION

F:\ P2005\0257\A20\Town Reguhltlons and Dal:!\ Vcmon_ReguJlltof)_Rcvlcw_Memo_20080605.doc
Com:s. (MA)

This memorandum summarizes our review ofVemon's existing land use regulations and related
planning documents that pertain ro srormwater management and natural resource protection
issues, as well as potential approaches for developing regulatory mechanisms to incorporate
improved srormwater management, including LID conceprs and opportunities to reduce
impervious cover, into the Town's land use regulations. The information presented in this

Fuss & O'Neill is working with the Friends of the Hockanum River Linear Park, Inc., in
collaboration with irs project partners (fown of Vernon Planning Department, Town of
Vernon Conservation Commission, orth Central Conservation District, Hockanum River
Watershed Association, Rivers Alliance of Connecticut, Inc, and the Belding WtldJife Trust) ro
prepare a Watershed Management Plan for the Tankerhoosen River watershed. The watershed
plan will identify action items that can be implemented by the watershed municipalities and
private groups ro protect and improve the health of the Tankerhoosen River watershed, which
is a particularly valuable natural resource, demonstrated by the Class A warer quality in the
upper regions of the watershed that barbor the Belding Wild Trout Management Area, one of
ortly two such Class I areas east of the Connecticut River.

Erik Mas, P.E., Fuss & O'Neill, Inc.

Stonnwater and Low Impact Development (LID) Regulations in the
Tankerhoosen River Watershed - Vernon Regulatory Review

June 9, 2008

RE:

FROM:

DATE:

A key element of the Watershed Management Plan is ro identify potential land use regularory
mechanisms (i.e., new or modified land use regulations) that can be implemented by the
watershed rowns to better manage stormwater runoff associated with land development within
the watershed. Many Connecticut communities are in the process of developing new or
modified land use regulations that incorporate Low Impact Development (LID) and related
srormwater management approaches ro address srormwater quantity and quality objectives.
Communities, including Vernon, are faced with a mandate ro meet State and Federal Pha e II
stormwater permir requirements under the National Pollutanr Discharge Elimination System
(NPDES) program, as well as addressing local concerns abour the damaging effecrs of increased
impervious cover and uncontrolled srormwater runoff from land development and suburban
sprawl. An opportunity exists for the Town of Vernon ro develop and implement an ordinance
or other regulatory mechanism to satisfy Phase IT srormwater regulatory requirements, while
also strengthening the existing land use controls to protect natural resources within the
Tankerhoosen River watershed.
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MEMO: Vernon Regulatory Review, Tankerhoosen River Warershed Management Plan
June 9, 2008
Page 2

rechnical memorandum is inrended to facilitate a discussion of these issues during the
upcoming workshop meeting with the Tankerhoosen River Management Plan Technical
Advisory Committee and the Town of Vernon land use commissioners.

2.0 EXISTING REGULATORY MECHANISMS

Fuss & O'Neill reviewed the following documents and information provided by the Town,
which are the primary regulatory mechanisms and related planning documents that address
srormwater management and related natural resource protection issues in the Town of Vernon:

• Subdivision Regulations,

• Zoning Regulations,
• Inland Wetland and Warercourses Regulations,
• Plan of Conservation and Development.

2.1 Subdivision Regulations

The Town's subdivision regulations (effective date: May 8, 2007) regulate the division of a tract
or parcel of land with the purpose of sale or building development. The subdivision regulations
address street and lor layout, water supplies, sanitary sewage facilities, stormwater drainage,
utilities, open space, street widths, grades and construction, and other necessary improvements.
The follO\ving is a summary of specific sections of the subdivision regulations that relate to

stormwater management and natural resource protection issues.

• Section 5 - Standards for Maps and Plans: This section specifies requirements for maps
and plans submitted with subdivision applications, including Site Development Plans,
Construction Plans, and Grading Plans. Existing and proposed waterCOurses and
stormwater management systems are required to be shown on the Site Development
Plan. Grading Plans are required to include notations and details on erosion and
sedimentation control methods.

• Section 6.1.3 - General Improvements Open Space to be Dedicated: The Planning and
Zoning Commission rna)' require the set aside of Open Space as part of a subdivision
where the Commission fmds the existing land applicable to one or more of the
following:

o The policies and objectives of the Plan of Conservation and Development
o Areas sensitive to development
o Prime and important farmland soils
o Natural Diversiry Database Areas as updated by the Connecticut Department of

Environmental Protection
o Unconsolidated Aquifers and Aquifer Prorection Areas
o Areas indicated for future communiry faciliry needs
o Existing open areas and significant cultural and natural resources
o Potential open space system

F:\P2005\0257\A20\Tov.n Regulations and Data\Vemon_Rcgub.tol)',JeVlewj1emo_2008060S.doc
Cones. (MA)
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o Land Use Plan and Strategy
o Significant natutal and cultural tesources inventory
o Viable vernal pools verified by the Town ofVernon Vernal Pool Study or by a

qualified licensed professional

• Section 6.1.3.2 - General Improvements. Location of Open Space: The protection and
preservation of the Hockanurn River, Ogden Brook, Tankerhoosen River, Gage's
Brook, Railroad Brook, Walker's Reservoir East, Walker's Reservoir West, Valley's Fall's
Pond, or a Vernal Pool indentified by the Town, is considered a priority when the parcel
being subdivided contains portions of the aforementioned watercourses.

When the parcel being subdivided contains portions of land that would allow for the
connection of the Shenipsit Trail, Hockanurn River Trail, Risley Pond Trail, Land Trust
Trail, Belding Path, Hockanurn River Linear Park, Box Mountain Greenway, TaJcottvilIe
& Tankerhoosen Trail/open space system, Ellington Trail System, Tolland Trail System,
Bolton Greenways, Manchester Greenways, other potential gteenway, linear park, or
trail identified in the POCD or by the Depattment of Parks and Recreation, the
provision and connection of these amenities shall be a priority in the design and or
location of Open Space.

• Section 6.1.3.3 - General Improvements. Size of Open Space: When Open Space is
required, the minimum recommended amount of Open Space to be provided is 12% of
the total area of land to be subdivided, 15% of dle total area of land if the location of
the subdivision is identified in the Land Use Plan and Strategy of the POCD, and 20%
of the total land area if the location of the subdivision is identified as a Priority Area for
Open Space Protection of the POCD.

• Section 6.1.3.4.3 - General Improvements Open Space Standards: Any land to be
dedicated as Open Space shall be left in its natural state by the subdivider and shall not
be gtaded, cleared, disturbed, Or used as a temporary or permanent repository for
srumps, brush, earth, building materials, debris, detention ponds, or basins.

• Section 6.4 - Lot Grading and Drainage: Grading plans shall be submitted where
substantial gtading is required in order to provide a buildable site and shall employ
standards and methods equal to or exceeding those set forth in the Erosion and
Sediment Control Handbook (USDA, SCS, Storrs, Conn., 1976). Lot drainage should be
coordinated with the general storm drainage patterns for the area, and drainage should
be designed to avoid concentrated stormwater to adjacent lots.

CORllll",t: COlltaillS all outdated referellce to a previous L~rsion ojthe State Erosion and Sedimentati011
Conh'O/ Halldhook. Revise the /OJ'l,uage to reference the cumnt crErosion afJd Sedillltfltatioll
COllh'O/ Guide/illts, as amended

F:\P2005\0257\A20\Town Regulatlons and Data\ Vernon_Regulatol') _Rcvicw_Mcmo_20080605.doc
Corres. (MA)
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• Section 6.5.1.1 - Street Grading and Improvement Roads shall be related appropriately
to the topography, and streets shall be arranged so as to obtain as many as possible of
the building sites at, or above, the grades of the streets.

Comments: consistent withfitting the development to the topography. Budding sites above thegrade of
the streets provides opportuni!}for use of roodside swales. Consider adding aprovision to aI/ow
elimination ofcurbingfor roadsforgrades less than 5% to encourage the use ofvegetated swales and
similarUD stormwater management systems.

• Section 6.6.6 - Cul-de-sac or Dead-End: Cul-de-sac pavement shall be a uniform 45 foot
radius except when an island is used, in which case the outside radius shall be 50 feer
with an island radius of 20 feet.

Comment: The radius ofCJlI-de sacs should be the minimum required to accommodate emeTlf,enry and
maintenance vehicles. Consider smaller CJlI-de-sac radius of (30 to 40 feet), or alternative designs SJIch as
hammerheads, to reduce imperoious cover, such that the design al/owsfor continuous turning movement
of the laTlf,estfire fighting vehicle used by the Town ofVernon. Also consider encouraging the use of
UD bioretention/rain gardens in CJlI-de-sac islandsfor stormwater management.

• Section 6.7.1 - Design Standards, Road Width: Table 1 contains minimum pavement
width for collector (32 ft), local (28 ft), and limited local roads (28 ft).

Comment: Design residential streets for the minimum requiredpavement width needed to support travel
lanes; on-streetparking; and emeTlf,enry, maintenance, and seroice vehicle access. Considerpavement
widths of between 24 and 28 feet, ifSJIch a reduction will not negativelY impactpublic safe!} or
emeTlf,enry response. Refer to Table 4-3 in the Connecticut StormwaterQuali!} Manua/for potential
vanation in residential roadway widths based on terrain and development density.

• Section 6.7.2 - Design Standards, Curbs: Curbs shall be required on all new streets and
shall conform to construction and design standards in the Appendix of the regulations.

Comment: The requirementfor CJlrbs on all new roads appears to preclude the use ofcurbless roads and
open vegetated channelsfor stormwater management.

• Section 6.9.1 - Drainage and Storm Sewers. General Requirements: The developer shall
be fully responsible for constructing adequate facilities for the control, collection,
conveyance and acceptable disposal of storm water, other surface water and subsurface
water, whether originating within the sub- division area or in a tributary drainage area.

• Section 6.9.2.2 - Drainage and Storm Sewers. Location of Stormwater Facilities: The
applicant may be required to dedicate either in fee or by drainage or conservation
easement, land on both sides of existing watercourses to a distance to be determined by
the Commission.

F:\P2005\0257\A20\Town Regulations and Data\ Vemon_Regulatory_Rc:vicw_Mc:mo_2008060S.doc
Co=.(MA)
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• Section 6.9.3 - Drainage and Storm Sewers Drainage Discharge: The discharge of all
storm water from a subdivision shall be into suitable streams or other acceptable and
suitable storm water drainage facilities having adequate capacity to carry the additional
water. Sufficient and adeguate facilities shall be constructed on private lOts wherever
necessary to prevent the flow of surface drainage from the property on which it
originates onto adjacent property in sufficient guanti!)', concentration or yelocity to
cause damage or create a nuisance on adjoining property.

Comment: The Suhdi,ision &gulatiom do not include post-de,~/upment peak}low, volume control, or
stormwater quality requirements.

• Section 6.9.3 - Drainage and Storm Sewers Drainage Design: Designs shall be based on
the maximum ultimate development of the entire watershed as permitted by the Zoning
Regulations. On watersheds one sguare mile or over, the design of culverts, bridges and
thtough watercourses shall be based upon not less than a l00-year storm. On
watersheds of less than one sguare mile, the design for the through drainage system
shall be for no: less than a SO-year Storm. The drainage system for roads, including catch
basins, inlets, pipes, underdrains and gutters within or abutting the subdivision shall be
designed for not less than aID-year storm.

Drainage ditches will, in general, not be permitted where it is feasible to install
underground pipe.

Comment: This requiremmts reslnds tbe use curbless roads and roadside '~geta/ed m'ales in lieu 0/
traditional curIJ, guller, andpiped drainage.

• Section 6.12.1 - Sidewalks: Sidewalks shall be reguired in all subdivisions on at least one
side of all new screers, unless waived by a three-quarrers vore of all members of the
Commission, and may be reguired on both sides at the discretion of the Commission.

Comment: Sidell'alks I1!ql/ired on ""0 side 0/tbe stl1!et incrrase impenious co,~r. I/7hm practical,
consider locating .ridewalks on on!J one side 0/the slmt and I1!dl/ce sidewalk lIidth to J or 4 feet. Grade
sidewalks to tbefront)'ard ratber tban to the street. Consider using altemati"e materiols JIIch a! pOLUI,
stone dust, orpenious conmte.

• Section 6.14 - Certified Erosion and Sediment Control Plan: A soil erosion and
sediment concrol plan shall be submitted with any application for development when
the disturbed area of such development is cumulatively more than one-half acre. A
single family dwelling that is not a part of a subdivi ion of land shall be exempt from
these soil erosion and sediment control regulations.

COfflluenf.· ComtN/clion 0/singlefamily dwellings that distl/rb afl acrr ormore 0/land ore subject to
state afldfederal NPDES Pbase II Stor1ffwater Program requirements. COl/sider ammding the single
fomi!J exemption to indicate that tbe exe"'1'tion ou!J applies to singlefami!J dwellings that do not
disturb 1 or more acres ofland

r:\P2(X)5\U257\A20\To\\."O Reguilltions and Data\ Vcmon_RegulalOt) _Rtvicw_Mcmo_2008060S.doc
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• Section 6.14.3 - Erosion and Sediment Control Plan: a soil erosion and sediment control
plan shall contain proper provisions to adequately control accelerated erosion and
sedimentation and reduce the danger from storm water runoff on the proposed site
based on the best available technology. Such principles, methods and practices
necessary for certification are found in the Connecticut Guidelines for Soil Erosion and
Sediment Control (1985) as amended.

Plans for soil erosion and sediment control shall be developed in accordance with these
regulations using the principles as out-lined in Chapters 3 and 4 of the Connecticut
Guidelines for Soil Erosion and Sediment Control (1985), as amended. Soil erosion and
sediment control plans shall result in a development that minimizes erosion and
sedimentation during construction; is stabilized and protected from erosion when
completed; and does not cause off-site erosion and/or sedimentation.

• Section 6.14.6 - Conditions Relating to Soil Erosion and Sediment Control: A
performance bond may be required for the estimated costs of measures required to
control soil erosion and sedimentation, as specified in the certified plan.

• Section 13 - Rear Lots: This section includes provisions for greater residential
development flexibiliry, particularly where a site has an unusual lot line or natural
resource configuration or where rear lot development would promote or enhance the
protection of valuable natural resource features.

Comment: This concept is consistent with UD principles to protect andpresem naturalflatures ofa
site.

2.2 Zoning Regulations

Site development in the Town of Vernon must comply wirh the Vernon Zoning Regulations
(effective date: May 8,2007). The following is a summary of specific zoning regulations that
relate to stormwater management and natural resource protection issues.

• Section 3.4 - General Provisions Collection and Disposal of Storm Drainage: Proper
provision shall be made for collection and disposal of storm water from roofs and
parking areas through a pipe system connected to existing storm drains or carried to a
natural watercourse or to an on-site area approved by the Town Engineer in compliance
with the recommendations of the latest edition of the "Stormwater Qualiry Manual" of
the Connecticut Department of Environmental Protection (DEP).

• Section 3.18 - General Provisions. Building Above or Below Center Line of Road: Any
lot or parcel of land with the top of foundation more than five (5) feet above or below
the center line grade of the road opposite the midpoint of the front foundation wall
requires a detailed site plan showing the existing and proposed topography, driveways,
storm drainage, and other information.

F:\P2005\0257\A20\Town Regulations and Data\ Vemon_Regulatory_Revicw_Mcmo_20080605.doc
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• Section 3.25 - General Provisions, Sidewalks: Sidewalks shall be installed for all new
developments in all areas, unless waived by a three-quarters vote of all members of the
Commission.

• Sections 4.1 through 4.25 - Use Districts. Setbacks and Lot Dimensions: These sections
specify minimum setbacks and lot dimensions for various use districts in the Town of
Vernon.

Comment: Minimllm setbacks andfrontage dislances call1llCl..ase imperviolls cover. Fronlyard
selbacks, lPhich diclale hOlllfor hOllses musl befromlhe s"..el, can exlend dliveulC;Y length. Large side
selbacks alldfrontage distallces illj/lle11celhe road lenglh lIeeded to sen~ individual loIs. RevieJv cumnl
selbacks alld 101 dimensions forpOlenlial to relax sideyard selbacks and allow lIanVWerJrolltages 10
reduce road length and site impertiousness, and to relaxJrom selback l11quiremenls to reduce driveway
length and 101 imperviousness.

• Section 7 - Cluster Development: Developers may vary the lot size requirements in
Residential 40 and Residential 27 zoning districts, leaving a substantial area free of
building lots (i.e., "cluster" development). The land area not allocated to building lots
and Streets shall be permanently reserved in open space and be readily usable for
recreation or conservation.

• Section 12 - Off-street Parking and Loading: Section 12.1 specifies parking ratios, which
are the number of parking spaces that muSt be provided for particular uses. The
Pillnning & Zoning Commission may reduce the number of off-street parking spaces
which must be instaUed provided that the required number of spaces is reduced by no
more than 20%, the nunlber of spaces will nOt result in an increase of on-street parking,
and the developer pays a fee of $500 for each space eliminated (fee-in-lieu of parking).
Section 12.3 specifies the minimum stall dinlensions for off-street parking and truck
loading spaces, which already appear to be at or near recommended minimum values.

Comment: Parking ratios typically represent Ihe minimum lIumber ojspaces needed 10 accommodale Ihe
highesl hourly parkil/g role allhe sile. In 111m!) cases, parking ratios for exceedparking demand, wbich
refers to Ihe I/umber ojpaces aClual1y usedfor a particular land USe. Parkillg ratios ojfell resull in far
more paces than are adually reqllired becallse ratios are typically sel as minimllms al/d 1101 maximums.
Tbis luulls in excessive impemolls cotierfor mall)' lalld uses. Exis"ngparking ratios should be
reviewed 10 see if101lIer ratios are warranled al/dfeasible. The requiredparking ratio for aparticular
lalld /lse sbould be enforred as bolh a maximllm and milliolllm 10 limil excess parkillg pace
conslructiol/ alld impenious COllfir. COl/sider allo/ving Ihe CommiSSlol/lo apprOtie parkillg lots /tillh more
paces Ihan Ihe allowed loaximufJJ protided all ojIhe paces abotie Ibe oJaxifmmJ 1/I11JJber are composed
ojaperoiollS mrface, alld llIbe,.. adeqllate slorn/water ",allagemenl is prollided. Also COl/siderparking
paces held iI/ reserveforpbased dewlopments, Ihereby avoidillg the siluatioll whe,.. Jl/lflecessary parkillg
is 1/01 cOllslmcled ifflltllre phases ojdevelopmenl do I/ot occur.

F:\P2005\0257\A20\Town Regulations and Dllta\ Vemon_Regul3wr'Y_Rcvlcw_Memo_20080605.doc
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Sharedparking is another strategy that reduces the number ofparking spaces needed by allowing
adjacent land uses to share parking lots, particularly when parking demands occur at difftrent times
during the day or week. Section 12.3 appears to allowjOr sharedparkingjOr non-residential uses,
although it is unclear ifthe Town actively promotes sharedparking. Where sharedparking is used, the
Zoning Regulations should require a comsponding reduction in parking spaces.

Also consider adding language to Section 12 that references specific stormwater management and
landscape design standards in the Connecticut StormwaterQuality Manua~ local Slormwater
management design manua~ other sections of the Zoning regulations, or new/modified local stOTmwater
management and UD regulations.

Model zoning regulationsforparking were dewloped in 2003 for communities in northwestern
Connecticut through a study sponsored by the Northwestern Connecticut CounCIl ofGowrnments
(NWCCOG), the l.itchfield Hills Council ofElected Officials (LHCEO), and the Connecticut
DEP. This documentprovides agood startingpointfor reviewing and modifying local '{fJning
regulationsforparking to address imperoious cowr and stormwater management issues.

• Section 18 - Activities Requiring a Certified Erosion and Sediment Control Plan: A soil
erosion and sediment control plan shail be submitted with any application for
development when the disturbed area of such development is cumulatively more than
one-half acre, except for a single family dwelling that is not a part of subdivision of land,
which is exempt from these soil erosion and sediment control regulations.

Comment: The section ofthe Zoning Regulations is consistent with the Erosion and Sediment Control
Plan requirements (Section 6.14) of the Subdivision Regulations. Construction ofsingle family dwellings
that disturb an acre or more ofland are mbject to state andfederal NPDEJ Phase II Stormwater
Program requirements. Consider amending the single family exemption to indicate that the exemption
only applies to single family dwellings that do not disturb 1 or more acres ofland

• Section 19 - Rear Lots: This section includes provisions for greater residential
development flexibility, particularly where a site has an unusual lot line or natural
resource configuration or where rear lot development would promote or enhance the
protection of valuable natural resource features.

Comment: This section ofthe Zoning Regulations is consistent with Section 13 ofthe Subdivision
Regulations.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

The Town ofVemon Inland Wetlands and Watercourses Regulations (effective date: October
2, 2006) regulate the removal or deposition of materials and the construction, obstruction,
alteration, or pollution of wetlands and watercourses in the Town. The regulations make
provisions for the protection, preservation, maintenance and use of inland wetlands and
watercourses by minimizing theit disturbance and pollution, maintaining and improving water

2.3 Inland Wetlands & Watercourses Regulations

I
I
I
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quality in accordance with federal, state, and local authority, and preventing damage from
erosion, turbidity, or siltation as well as preventing the loss of beneficial aquatic orgarusms.

• Section 2 - Definitions, Regulated Acti\~t),: Regulated activities include any operation
within or use of a wetland or watercourse involving removal or deposition of material,
or any obstruction, construction, alteration or pollution, of such wetlands or
watercourses. Any clearing, grubbing, filling, grading, pa~g, excavating, construcong,
depositing, or removing of material and discbarging of stormwater on the land within
the following IIjJlond miell' orear is a regulated acti\~ty:

Other Al!encv Discretion*.:.:..-
*"The Commission may rule that any activit)' that ahers the existing rate or quality of any
Stormwater discharge conveyed to a Regulated Area or is likely to impact or affect wetlands
or watercourses is a Regulated Activity. The Commission may rule that any other activit)'
whether located within or outside the Regulated Area that is likely to have an affect on the
wetlands or watercourses is a Regulated Activity.

I
I
I
I

Resource
Wetland and Watercourse
Hockanurn River, Ogden Brook, Tankerhoosen
River, G1lge's Brook, Railroad Brook, Walker
Reservoir Wesr, Walker Reservoir Easr, and Valley
Falls Pond

Upland Review Area
100 ft.
200 ft.

I
I
I
I
I
I
I
I
I

Additionally, the Commission mal' rule that any activity that alters the existing rate or
quality of any stormwater discharge conveyed to a Regulated Area Ot is likely to impact
or affect wetlands or watercourses is a Regulated Activity.

• Section 2 Definitions Significant ActivitY: A "significant activit/' includes any activIty
invohmg a deposition or removal of material which will or rna)' have a substantial
adverse effect on the Regulated Area or on another part of the inland wetland or
watercourse system or an acti\~t)' which substantially changes the natural channel or
may inhibit the natural dynamics of a watercourse system or substantially diminishes the
natural capacit), of an inland wetland or watercourse to suppOrt desirable biological life,
prevent £looding, supply water, assimilate waste, facilitate drainage, and/or pro\~de

recreation and open space, or any acti\~t)' which would results in degrading a
watercourse or the surface and/or groundwater of an inland wetland, such degradation
to be measured by the standards of the \'{'ater Compliance Division of the Connecticut
Department of Em~onrnentalProtection.

• Section 4.3.2 Fee Schedule: A technical re\~ew may be required by a consultant for
certain regulated activities, including those that are within 200 feet of a watercourse of
concern (including the Tankerhoosen River and its major tributarie ), regulated activities
proposed in a use district where the proposed activity exceeds the impervious coverage
thresholds established in such districts, as well as parking space, building square footage,
disturbance, and other thresholds.

F:\P2005\0257\A20\Town ReguJatlons and Data\Vcmlln_Rcgulator~,-Rc\liC'\\'_Memo_20080605.doc
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• Section 4.3.4 - Application Procedure: Any person wishing to undertake a Regulated
Activity must submit an application to the Commission. The application must include a
map showing the location of the site, the nature and extend of the proposed activity, the
location of the Regulated Areas, existing and proposed structures, two-foot elevation
contours, all drainage to be engineered, areas where material may be deposited or
removed, all proposed construction within Regulated Area, areas of significant
vegetation. The application must also include a detailed description of the activity, a
map drawn by a licensed surveyor if the proposed activity exceeds Yz acre, the names
and address of property owners within 500 feet of the proposed activity, and any
reasonable measures which would mitigate the impacts of the Regulated Activity.

• Section 4.5 • Evaluation of Proposed Activities: This section specifies the information
and criteria upon which the Commission makes its decision on an application. Section
4.5.2 includes factors related to erosion, siltation, and leaching; adverse effects on water
quality and aquatic life; the likelihood of any changes in the velocity, volume, or course
of water flow, or in the water rabIe, and any consequences such changes may have for
the capacity of the wetland or watercourse to help control flooding and to purify and
supply water; and the existing and desired quality and use of the water in and near the
affected area.

Comment: The evaluation criteria do not contain specific stormwater management standards and do not
reference available design guidance such as the Connecticut StormwaterQuality Manual or local design
guidance. The regulations also do not require or recommend the use ofUD practices to meet stormwater
management objectives.

• Watercourse Buffers: Section 4.5.2.12 states that the Commission may require the
provision of a buffer along a watercourse' if proposed activities and/or development
may create negative impacts on a watercourse that could be prevented or mitigated by
provision of a buffer, as described in "Appendix B. Design Standards Recommended
for a Watercourse Protection Buffer." The watercourse buffer design standards state
that in areas where vegetated buffers do not exist, or are of limited width, consideration
should be given to the creation of a buffer area. Newly created buffers should include
canopy or shade trees, shrubs, and herbaceous plant species suited to the local habitat in
three (3) zones of plantings. The recommended minimum width of a watercourse buffer
is one hundred (100) feet measured horizontally from the banks of the watercourse and
fifty (50) feet measured horizontally related to intermittent watercourses.

The recommended watercoutse protection area with landscape buffer may be reduced
when (1) an engineered stormwater management and pollution control system
employing technical best management practices (EMF) in compliance with the
Connecticut Department of Environmental Protection (DEP) "Stormwater Quality
Manual: is provided to treat run-off from a development site; (2) the site is served by a
public sewer system; and (3) a reduction of the river protection buffer depth would not
result in a significant potential adverse impact to the watercourse.

F:\P2005\0257\A20\Town Regulations and Data\ Vernon_Regu!atory_Rcview_Memo_20080605.doc
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2.4 Plan of Conservation and De\'elopmenr

The Vernon Plan of Conservation and De\'elopment aune 2(01) presents a detailed strategy for
open space conservation and preservation, including increasing the amount of preserved open
space as well as creating linkages hetween open space area",. The Plan identifies priority open
space preservation areas along the Hockanum and Tankerhoosen River corridors.

r\ series of neighborhood meetings were held as an initial phase of the pOCD. Several
common themes emerged ar public meetings. The themes associated with the protection of
open space and watercourses mcluded:

• Need to preserve open space for perpetuiry in a positi\'e, planned manner with adequate
financial resources de\'oted to this program. A goal of 20%, open space might be
considered

• Retail development should be limited to prevent Vernon from becoming another
Manchester in the Route 84 corridor or like the Berlin Turnpike along other major
corridors in Town.

• The water qualiry of the Town's lakes and rivers as well as groundwarer should be
protected.

In addition to the currently-implemented Zoning Regulations, Subdivision Regulations, and
Inland \~'etlands and Watercourses Regulations, the Open Space section of the POCD also
recommends adoption of a Hockanum River and Tankerhoosen River Protection Overlay
District. Such a district would establish a contiguous and parallel buffer strip on either side of
these ri\'ers and would supplemenr rhe inland wetland and underlving zoning regulations, with
rhe added pro\ision that the land within the buffer areas and the river itself would remain in a
narural, undisturbed state.

3.1 Observations

Based on our re\iew of the Town's exisong land use reb'lJlations and planning documents that
pertain to stormwater management and natural resource prorection, we offer the following
observations and prelimmary recommendations for discussion during the upcommg workshop
meetmg "ith the Tankerhooseo River lanagement Plan Technical Ad\';sory ommirtee and
rhe Town of Vernon land use commiSSIOners.

The Town has a number of land use reb'U1ations that regulate construction and posr
construction stormwater runoff from new development and redevelopment activities, and
provide for protection of natural resources. The local regulations are particularly strong in terms
of erosion and sediment control (as well as consistent between the various regulations), open
space protection, and regulating activities that can pOtentially affect wetlands and watercourses,
including requirements for warercourse buffers. However, there are several areas where rhe
regulations and design standards and guidance could be strengthened through amendments or

I
I
I
I
I
I

3.0 OBSERVATIONS & PRELIMI ARY RECOMMENDATIONS
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new tegulations to clarify and strengthen stormwater management requirements and better
promote the use of LID principles.

1. Stormwater Management Standards and Design MallUai

The Town land use regulations do not contain specific stormwater management standards. The
Zoning Regulations reference the tecommendations and design guidance contained in the
Connecticut Stormwater Quality Manual, while the Subdivision Regulations indicate that
stormwatet systems shall be designed by methods approved by the Town Engineer. The Inland
Wedands and Watercourses Regulations do not contain specific stormwatet management
standards and do nOt refetence design guidance such as the DEP Stormwater Quality Manual or
local design standards, except for instances when the applicant requests reduction in the
watercourse buffer width requirements.

While the Connecticut Stormwater Quality Manual contains hydrologic sizing criteria (for water
quality, quantity, groundwater recharge, etc.) and derailed design guidance for specific
stormwater treatment practices, it does not prescribe a set of stormwater standards due to the
lack of state-wide stormwatet regulations. The Connecticut Stormwater Quality Manual does
contain many LID principles in addition to more traditional end-of-pipe stormwater controls.
However, it does not contain more recendy developed guidance on LID design methods and
clear incentives for developers to use LID over traditional stotmwater management methods,
such as LID credit systems which have been adopted by communities in recent years. Another
drawback of relying solely on the DEP manual is that the information in the manual may
eventually become outdated and lacking in areas of new or emerging stormwater management
issues, as DEP does not plan to revise the manual in the foreseeable future.

Although the Vernon land use commissions are encouraged to use the Connecticut Stormwater
Quality Manual to review applications, an alternative approach is to develop a local stormwater
and LID manual to complement the DEP stormwater manual. A local manual could reference.
applicable sections of the DEP manual and take advantage of the existing design guidance, but
also include more detailed guidance and stronger emphasis on LID practices and include
specific stormwater standards tailored to the characteristics and needs of the Town. The Town
land use regulations could also reference the local stormwater design manual, thereby serving as
a single, unifying guidance document that could be updated without the need for major
revisions to the Town land use regulations. Several other Connecticut communities have chosen
this approach, including Tolland, which has developed a LID and Stormwater Management
Design Manual, in addition to amendments to the Tolland Subdivision and Zoning Regulations.
The Town of Greenwich is also in the process of revising its outdated drainage manual to
incorporate stormwater quality elements and LID principles. Greenwich is also considering
adopting a stand-alone ordinance or modifying its local land use tegulations to implement the
provisions of the new manual.

2. Local Regulatory Mechanism

As indicated in the introduction section, an opportunity exists for the Town of Vernon to
develop and implement new or revised regulations to satisfy Phase II stormwater regulatory
F:\P2005\0257\A20\Town RegulatIOns IUld Data\VetnOfLRegulatory_Review_Memo_20080605.doc
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requirements, while at the same time incorporating LID principles and addressing natural
resource ptOtection issues. The Town's existing land use regulations address some of the
elements of the post-construction stOrmwater managemenr "regulatOry mechanism" required
by the DEP Phase II Stormwater program. However, none of the existing regulations, either
individually or collectively, addresses post-construction stormwarer management in a
comprehensive manner as required by the Phase n program. Additionally, the Town may want
to consider regulating stOrmwater runoff from projects that may not currently be subject to
Town land u e regulations but which are known to be a source of StOrmwater quality and
drainage issues (such as single family residential redevelopment outside of the Upland Re\~ew

Area).

Two general approaches exist for implementing a comprehensive stOrmwater regulatory
mechanism to meet Phase Jl stOrmwater program requirements and to incorporate LID
principles and other specific communiry objectives. One approach involves developing a new
srand-alone stOrmwarer ordinance that could be incorporated into the Vernon Town Code and
implemented by a single department or commission such as.the Engineering Department. This
approach has been used by Stratford and other communities throughout southern New
England. An alternate approach would be to implement more comprehensive stOrmwater
management/LID requirements in a new section of the Zoning Regulations and maintain the
responsibility for administering the stOrmwater/LlD provisions with the Planning and Zoning
Commission. Such an approach has been used by Tolland and Guilford, Connecticut. Elements
of both approaches are summarized as follows:

a. .rlalld-Alolle JlonllU'ater Ordillallce

• Adopt a new stOrmwater ordinance as part of the Vernon Town Code. The
ordinance could be similar to the draft ordinance which is provided in
Attachment A of this memorandum and is based upon a model ordinance
endorsed by the DEP. Typically, a new stOrmwater ordinance is a more
efficient and effecti\-e way to address the Phase II StOrmwater program
regulatOry mechanism requirement than separate re\~sions to the individual
municipal land use regulations that are cUHendy in place. The stOrmwater
ordinance would apply to post-construction stOrmwater runoff from new
development and redevelopment projects that disturb greater than a threshold
value that could be selected by the To\vn. The Phase II General Permit requires
that the ordinance apply to ptOjects that would disturb one or more acres.
Vernon could consider an alternative applicability threshold to ensure that the
requirements would apply to in-fill development projects and other smaller land
disturbance activities with the potential for drainage or water quality impacts.
The sample draft ordinance provided in Attachment A would apply to all
projects that disturb 5,000 square feet or more. Other applicabiliry thresholds
could be considered as well. The ordinance should incorporate by reference the
technical standards and design guidance contained in a local stOrrnwater manual
and/or the Connecticut Stormwater Quality Manual, as amended.
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• The stand-alone srormwater ordinance could be administered by the
Engineering Department, which would initially receive srormwater management
permit applications for land disturbance activities subject to the ordinance.
Srormwater Management Plans would then be reviewed by one or more of the
applicable land use commissions (planning and Zoning Commission or Inland
Wetlands Regulatory Commission) with jurisdiction or expertise over the
proposed project. Projects that do not fall under the jurisdiction of the Planning
and Zoning Commission or the Inland Wetlands Regularory Commission would
be reviewed solely by the Engineering Department for compliance with the
ordinance. This administrative structure places responsibiliry for srormwater
management plan review on those agencies that already perform regulatory
reviews (P&Z and IW), but consolidates authority for the srormwater ordinance
under a single department (Engineering). A drawback to this approach is that
the Engineering Department would bear the responsibility for administering the
permit program and would likely require additional staff resources.

• The Town could consider creating a dedicated "srormwater inspector" position
within the Engineering Department. The srormwater inspecror would be
responsible for conducting stormwater inspections during and after construction
of srormwater facilities in supporr of the new ordinance, as well as augment the
related inspection capabilities of Building Inspector and Zoning Enforcement
Officer.

• Shorr-rerm funding for administration of the post-construction srormwater
ordinance and other elements of the Town's Phase II program would most
likely come from taxes and application fees. The Town could investigate
implementation of a service charge-based system, such as user fees or a
srormwater utility. However, these funding sources are often difficult ro
implement due ro public resistance. Srormwater utilities have been established
in Chicopee, Massachusetts, Burlingron, Vermont, and elsewhere throughout
the U.S. Sroningron, Connecticut has investigated the feasibility of a srormwater
utility. Several other Connecticut coastal communities are undertaking DEP
funded demonstration projects to explore the feasibility of developing and
implementing a srormwater utility. Vernon may also explore the feasibility of a
srormwater utility or similar srormwater service charge, although this would
likely be a long-term potential funding source.

b. Incorporation ofStormwater ManagementjUD Requi"ments in Zoning Regulations

• Incorporate a new post-construction srormwater management and LID section
into the existing Zoning Regulations. The new section could be similar ro the
stand-alone example ordinance in terms of applicability thresholds, exemptions,
and general stormwater management standards and LID principles. Specific
stormwater management standards and design guidance should not be included
in the regulations, bur rather in a local srormwater manual ro avoid the need for

F:\P2005\0257\A20\Town Regulations and Data \ Vemon_Regulatoty_Review_Memo_20080605.doc
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significant future amendments to the regulations when the standards or design
guidance are revised. A copy of the recent amendmenr ro the Town of Tolland
Zoning Regulations, which added a new LID section, is included as Attachment
.!2 of this memorandum.

• In addition, the Zoning Regulations could be modified to potentially require a
rormwarer Management Plan for a proposed activiry that only requires a

Building Pennir, such as a single-family dwelling, if it results in the disturbaoce
of one or more acres (the Phase n permit minimum requirement) or a lower
threshold selected by the Town. The following sample language i an excerpr
from the Guilford Zoning Regulations:

Stonnwater Maflagement Piafli Ihall be prtpa,.dfor atry Site Plafl, COOJtal Sit, Plafl
(CAM) or Special Permit Applicatiofl ifl accordance with 273-75.F(3) ofthil Code.
Fllthermon, for afl Applicahimfor Certificate ofZomng Compliance (Buildiflg Pmnit) for
atry flew Iiflgle family dlvelling, the Towfl Elzgzneer, or the EIII'ironflICfltal Planfler may
,.quire that a Stormu'ater Maflagemmt Plafl b,prtJ>aml, all or ifl part, OI "qui,.d by 273
75.F. (3) Whefl he/Ihe hOI detmmf/Cd that the det~/opmeflt ifthe Iizzgle family dlvclling may
have all adverie impact 011 Itomllvater qualit),.

This approach consolidates srormwarer management review wirhin the Planning
and Zoning Commission through the existing site plan and special permit
application review process. The Subdivision and Inland Werlands and
Watercourses Regulations would also need ro be modified ro require a
Srorrnwater Managemenr Plan consistent with the Zoning Regulations.

3. UD Illcelltit'eJ alld Obitacl'I

Although recent studies demonstrare that LID practices can reduce projecr costs and improve
environmental performance, the perception still exists that site development using un is more
expensive than traditional approaches to srormwater management. Initial project COSts may be
higher in some cases than those for conventional design. However, significant savings are
rypicallr realized due ro reduced costs for sire grading and preparation, stormwater
infrastructure, site paving, and landscaping (USEPA, Reducing Srotmwater Costs through Low
Impact Development (UD) Strategies and Practices, EPA publication number 841-F-07-oo6,
December 2007).

Many states and local communities have adopted LID credit systems as an added incentive for
developers ro use un, and in particular non-strucrural measures, ro ultimately reduce the size
and COSt of structural srormwater management systems.

LID Site Design Credits encourage environmentally sensitive site design and LID techniques
for managing srormwater that minimize impervious surfaces and preserve natural hydrologic
conditions. The credits allow project proponents to reduce or eliminate rlle structural
srormwater BMPs otherwise required ro meet certain srorrnwater standards by implementing
LID site design techniques according to a prescribed set of standards. The Tolland un Design
F:\P2005\0257\A20\TO\lm Regulations :md D:;au\ Vemon_RcE(Ularof)'_RcYlcw_McnlQ_20OS0605.doc
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Manual includes such an LID credit system. Attachment C of this memorandum contains an
example LID Site Design Credit System that is also being considered by the Town of
Greenwich.

Local land use regulations often contain design standards that preclude or limit the use of
certain LID practices, particularly the use of curbless roads and roadside vegetated swales.
Traditional curb-and-gutter systems convey Stormwater with virtually no treatment or
attenuation. Open vegetated channels remove pollutants by allowing inmtration and mtering to
occur, and encourage groundwater recharge, which can reduce the volume of stormwater
generated from a site. Traditionally, the use of curbless roads and vegetated open channels has
been discouraged and, in many instances, specifically prohibited in local land use regulations
and drainage design manuals, due to concerns over maintenance problems, pavement stabiliry,
and potential nuisances such as mosquitoes. Many of these concerns can be addressed through
careful design and integration of open channels along streets.

The Vernon Subdivision Regulations contain provisions that limit the use of curbless roads and
roadside vegetated swales. The Subdivision Regulations require curbs on all new streets and do
not permit drainage ditches where it is feasible to install underground pipe. The Town should
evaluate the underlying reasons for these restrictions and determine if the Subdivision
Regulations should be amended to encourage the use of curbless roads and roadside swales,
consistent with LID principles.

4. ucal Reglliations and Imperviolls Cover

Impervious cover in a watershed is a strong indicator of the overall quality of streams and
aquatic ecosystems. The cortelation between watershed impervious cover and stream indicators
is due to the relationship between impervious cover and stormwater runoff, since streams and
receiving water bodies are directly influenced by stormwater quantity and quality. As impervious
cover increases, overall stream health declines.

A goal of LID, which is a form of alternative site design, is to reduce impervious cover,
disconnect impervious surfaces from the storm drainage system, and preserve natural site
features. Local land use regulations and design requirements were typically not developed with
impervious cover in mind. Rather, they evolved from perceived consumer demand, safety
concerns, and land availability, often resulting in more impervious cover than is necessary due
to expansive parking lots, wide streets, and large-lot subdivisions with little conserved natural
areas and open space.

Communities interested in adopting LID and alternative sit design principles need to re-evaluate
local land use regulations to overcome these challenges. Based on our review of the Vernon
Subdivision and Zoning Regulations, some of the key design parameters that strongly influence
impervious cover are already at or near optimal levels (e.g., off-street parking stall dimensions
and configuration), while others should be reviewed to determine if further refinement is
warranted and feasible (e.g., cul-de-sac design, road width, sidewalks, parking ratios).

F:\P2005\0257\A20\Town Regulations and Data\ Vemon_ReguJatory_Rcvicw_Memo_20080605.doc
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3.2 Preliminary Recommendations

This section contains preliminary recommendations based on our review of the existing land
use regulations and planning documents, as well as our observations cliscussed in the previous
section. These recommendations are intended to facilitate a cliscussion with the Technical
Advisory Committee and Vernon land use commissioners during the upcoming workshop
meeting, and to serve as a starting point and basis for further refinement and implementation.

1. TOIlJn Design Mal1lfd/

• Develop a Town stormwarer and LID design manual. A local manual should reference
applicable sections of the Connecticut Stormwater Qualiry Manual to take advantage of
the existing design guidance, but also include more detailed guidance and stronger
emphasis on LID practices and include specific stormwater standards tailored to the
characteristics and needs of the Town (see Recorrunendation 2). The Town land use
regulations should also reference the local stormwater design manual, thereby serving as
a single, unifying guidance document that could be updated without the need for major
revisions to the land use regulations.

• Include a section of the design manual that addtesses stormwater retrofits for
redevelopment and drainage system upgrade and maintenance projects. Stormwater
rettofits for residential and commercial redevelopment projects are an important
element for the Town's stormwater management strategy given the level of existing
development in the Town. Stormwater retrofits also preseot an opportunity to
implement lot-level LID strategies as opposed to larger end-of-pipe controls where land
may not be available for stormwater management facilities.

• Incorporate/reference Srarmwater quantity and conveyance sections of the Connecticut
DOT Drainage Manual for consistency with state drainage standards.

2. S'tormwafer Management Standards

• Develop and incorporate into the Town stormwarer design manual a set of storrowater
management standards, which would become regulatoty standards referenced by the
existing Town land use regulations and/or new storrnwater ordinance (see
Recommendation 3). Development of stormwater management standards would allow
Vernon to establish clearer, specific standards that all projects must meet in order to
obtain local land use permits. The stOtrnwater standards could include LID
requirements, complement the hydrologic sizing criteria in the COl/1lCctimf StoT7J11lJater

Quality Manllal and be tailored (using variable minimum performance standards) to
ptotect specific water bodies or sensitive resources in the Town of Vernon. An example
set of stormwatet management standards is included in Attachment D.

P:\P2flO5\02S7\A20\Town Reb".l1atlOnS al1d Data \ Vemoo_Rcgulau)ry_RC'\·It.'\\'_Mt'mo_2008060S.do<:
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3. New or Modified Stormwater Regulations

• Develop and implement new or revised stormwater regulations to 1) satisfy Phase II
Stormwater Program regulatory requirements, 2) encourage or require LID principles to
be implemented for development projects in Vernon, and 3) address other local
drainage and natural resource protection issues identified by the Town. Two potential
approaches have been identified - 1) a new stand-alone stormwater ordinance, or 2)
addition/amendmentS to the existing Zoning Regulations.

• Form an advisory committee or workgroup consisting of representatives from the
various land use commissions and selected Town departments to further evaluate and
select the best approach for Vernon, including key decisions regarding:

o If a new, stand-alone stormwater ordinance is selected, which department or
commission will have responsibility for administering the program (i.e., the
"Stormwater Authority")?

o Which projects and activities will the new ordinance apply to (i.e., applicability)?
o How will applications be received and reviewed)
o Who will be responsible for inspections and enforcement?
o Will additional staff be required to handle the increased workload to review and

process applications?

4. OtherAmendments to Existing Regulations

Subdivision Regulations

• Amend Section 6.4 to reference the Connecticut Guidelines for Soil Erosion and
Sediment Control, as amended, as opposed to the outdated reference to the 1976
version of the Erosion and Sediment Control Handbook.

• Section 6.5.1.1 (Street Grading and Improvement): Consider eliminating the curbing
requirement for roads with grades less than 5% to encourage the use of vegetated
swales and similar UD practices.

• Section 6.6.6 (Cul-de-sacs): Consider smaller cul-de-sac radius of (30 to 40 feet), or
alternative designs such as hammerheads, to reduce impervious cover, such that the
design allows for continuous turning movement of the largest fire fJghting vehicle used
by the Town of Vernon. Also consider encouraging the use of LID bioretention/rain
gardens in cul-de-sac islands for stormwater management.

• Section 6.7.1 (Design Standards, Road Width): Consider pavement widths ofbecween
24 and 28 feet, if such a reduction will not negatively impact public safety or emergency
response. Refer to Table 4-3 in the Connecticut Stormwater Quality Manual for
potential variation in residential roadway widths based on terrain and development
density.

F:\P2005\0257\A20\Town Regub.tions 2nd Data\ Vemon_Regularo'Y_Review_Memo_2008060S.doc
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• Section 6.7.2 (Desib'fl Standards, Curbs): Consider eliminating the curbing requirement
for roads with grades less than 5% to encourage the use of vegerated swales and similar
LID practices.

• Section 6.9 (Drainage and Storm Sewers): Modify these sections to reference
stormwater management standards and LID principles contained in a stand-alone
Stormwater ordinance or new section of the Zoning Regulations, and/or the Town
Stormwater design manual.

• Section 6.9.3 (Drainage Design): Amend this section to allow the use of roadside
vegetated swales designed in accordance with the Town stormwater design manual.

• Section 6.12.1 (Sidewalks): Consider requiring sidewalks on only one side of the street
and reduce sidewalk width to 3 or 4 feet. Grade sidewalks to the front yard rather than
to the street. Consider using alternative materials such as pavers, stone dust, or pervious
concrete.

• ection 6.14 (Certified Erosion and Sediment Control Plan): Amend the single family
exemption such that the exen1ption only applies to single family dwellings that do not
disturb 1or more acres of land, which is consistent with the Phase II Stormwater
Program regulatory requirement.

Zoning Regulations

• Section 3.4 (General Provisions): If the Town develops a local stormwater design
manual, change the reference to the Connecticut Stormwater Quality Manual to the
Town manual.

• Sections 4.1 through 4.25 (Use Districts, Sethacks and Lot Dimensions): Review current
setbacks and lot dimensions for potential to relax side yard setbacks and allow narrower
frontages to reduce road length and site inlperviousness, and to relax frOnt setback
requirements to reduce driveway length and lot imperviousness.

• Section 12 (Off-street Parking and Loading): Review existing parking ratios to see if
lower ratios are warranted and feasible. The required parking ratio for a particular land
use should be enforced as both a maximum and minimum to limit excess parking space
construction and impervious cover. Consider allowing the Commission to approve
parking lots with more spaces than the allowed maxinlum provided all of the spaces
above the maximum number are composed of a pervious surface, and where adequate
stormwater management is ptovided. AJso consider parking spaces held in reserve for
phased developments, thereby avoiding the situation where unnecessary parking is not
constructed if future phases of development do not occur.

F:\ P2005\0257\A20\Town Rc:gul:mons ::and Dats\ Vemnn_Rcgularory_Rt:Vlcu'_Memo_2008060S.doc
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Clarify Section 12 of the regulations to encourage the use of shared parking. \\?here
shared parking is used, the Zoning Regulations should require a corresponding
reduction in parking spaces.

Consider adding language to Section 12 that references specific Stormwater
management and landscape design standards in the Town storrnwater manual and/or
the Connecticut Stormwater Quality Manual.

• Section 18 (Activities Requiring a Certified Erosion and Sediment Control Plan):
Amend the single family exemption such that the exemption only applies to single
family dwellings that do not disturb I or more acres of land, which is consistent with
the Phase II Stormwater Program regulatory requirement.

Inland Wedands and Watercourses Regulations

• Section 4.5 (Evaluation of Proposed Activities): Add language referencing the
stormwater management standards and LID principles contained in the Town
stormwater manual and/or the Connecticut Storrnwater Quality Manual.

F:\P2005\0257\A20\Town ReguJauons and Data\ Vernon_Regulatory_Review_Mcmo_2008060S.doc
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ATTACHMENT A

Draft Model Stormwater Ordinance
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POST-CONSTRUCTION STORMWATER ORDINANCE
(CITY NAME)
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1.0 PURPOSE AND AUTHORITY

The purpose of this ordinance is to protect, maintain and enhance the public health, safety, and general
welfare by establishing minimum requirements and procedures to control the adverse impacts associated
with post-eonstruction stormwater runoff. Proper management of stormwater runoff will minimize damage
to public and private property, reduce the effects of development on land and wetlands, control stream
channel erosion, reduce local flooding, improve water quality, and maintain after development, as nearly as
possible, the pre-development runoff characteristics.

The provisions of this ordinance are pursuant to Connecticut State Statutes 7-148 (c) (8) (A)', 8-2

(a)2, 8-253
, and 22a-36 to 22a-45 inclusive', and 8-2(b)' and shall apply to all development occurring

within the incorporated area of{City Name), Connecticut. The application of this ordinance and provisions
expressed herein shall be the minimum stormwater management requirements and shall not be deemed a
limitation or repeal of any other powers granted by State statute. The agencies defined in Section 2.0 as the

I Municipal Powers: The municipality has the power to "Provide for the protection and improvement of the
environment including, but not limited to, coastal areas, wetlands and areas adjacent to waterways in a manner not
inconsistent with the general statutes.
2 Regulations: The zoning commission is authorized to adopt regulations .<... to secure safety from ... flood and
other dangers; to promote health and the general welfure ... "
3 Subdivision of land: Authorizes the zoning commission to see " ... that proper provision shall be made for ...
drainage... " and "that proper provision shall be made for protective flood control measures ... "
4 The Inland Wetlands and Watercourses Act.
, "In any municipality that is contiguous to Long Island Sound the regulations adopted under this section shall be
made with reasonable consideration for restoration and protection of the ecosystem and habitat of Long Island
Sound and shall be designed to reduce hypoxia, pathogens, toxic contaminants and floatable debris in Long Island
Sound. Such regulations shall provide that the zoning commission consider the environmental impact on Long
Island sound ofany proposal for development."
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"Responsible Authority" sbaH be responsible for tbe coordination and enforcement of the provisions of this
ordinance.
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1.1 Incorporation by Reference

For the purpose of this ordinance, the Connecticut Stormwater Quality Manual (as amended) is
incorporated by reference by (City Name), Connecticut and shall serve as the official guide for stormwater
principles, methods, and practices.

2.0 DEFINITIONS

A. For the purpose of this ordinance, the following definitions describe the meaning of the terms used
in this ordinance:

(I) "Adverse impact" means any deleterious effect on waters or wetlands, including their
quality, quantity, surface area, species composition, aesthetics or usefulness for human or
natural uses which are or may potentially be harmful or injurious to human health,
welfare, safety or property, to biological productivity, diversity, or stability or which
unreasonably interfere with the enjoyment ofhfe or property, including outdoor recreation.

(2) "Agricultural land management practices" means those methods and procedures used in the
cultivation of land in order to further crop and livestock production and conservation of
related soil and water resources.

(3) "Applicant" means any person, firm, or governmental agency who executes the necessary
forms to procure official approval of a project or a permit to carry out construction of a
project.

(4) "Aquifer" means porous water bearing geologic formation generally restricted to materials
capable of yielding an appreciable supply of water.

(5) "BMP (Best Management Practice)" means a structural device or nonstructural practice
designed to temporarily store or treat stormwater runoff in order to mitigate flooding,
reduce pollution, and provide other amenities.

(6) "Clearing" means the removal of trees and brush from the land (i.e., removal of vegetative
cover) but shall not include the ordinary mowing of grass

(7) "DEP" means the Connecticut Department of Environmental Protection.

(8) "Design Manual" means the most current edition of the Connecticut Stormwater Quality
Manual that serves as the official guide for the stormwater management principles,
methods, and practices.

(9) "Detention structure" means a permanent structure for the temporary storage of runoff,
which is designed so as not to create a permanent pool of water.

( I0) "Develop land" means to change the runoff characteristics of a parcel of land in
conjunction with residential, commercial, industrial, municipal, or institutional
construction or alteration.

(II) "Direct discharge" means the concentrated release of stormwater to tidal waters or
vegetated tidal wetlands from new development or redevelopment projects in the Critical
Area.

(12) "Disturb" or "Disturbance" means any activity consisting of the removal of vegetation,
topsoil, or overburden, or the placement of topsoil, spoil, or other material, as defined in
the Guidelines.

3
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( 13)

(14)

(15)

(16)

( 17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

"Drainage area" means an area that contributes runoff to a single point measured in a
horizontal plane, which is enclosed by a ridgeline.

"Easement" means a grant or rescrvation by the owner of land for the use of such land by
others for a specific purpose or purposes, and which must be included in the conveyance of
land affected by such easement.

"Excmption" means those land development activities that are not subject to the
stormwater management requirements contained in this ordinance.

"Extended detention" means a stormwater design feature that provides gradual release of a
volume of water in order to increase settling of pollutants and protect downstream channels
from frequent storm events. Methods for designing extended detention BMPs are specified
in the Design Manual.

"Extreme flood volume" means the storage volume required to control tho e infrequent but
large storm events in which ovcrbank flows reach or excced the boundaries of the 100
year floodplain.

"Flow attenuation" means prolonging thc flow time of runoff to reduce the peak discharge.

"Grading" means any act by which soil is cleared, stripped, stockpiled, excavated,
scarified, filled or any combination thereof.

"Groundwater recharge volume (GRV)" means that portion of the water quality volume
used to maintain groundwater recharge rates at devclopment sites. Methods for calculating
the groundwater recharge volume are specified in the Design Manual.

"Guidelines" means the Connecticut Guidelines for Soil Erosion and Sediment Control, as
amended, or as may be amcnded, established pursuant to Section 22a-328 of the
Connecticut General Statutes.

"Infiltration" means the passage or movement of water into the soil surface.

"Off-sitc stormwater management" means the design and construction of a facility
necessary to control stormwater from more than one development.

"On-site storrnwater management" means the design and construction of systcms necessary
to control storrnwater within an immediate development.

"Peak runoff attenuation" means controlling by structural practices the volume to prcvent
an increase in the frequency of out of bank flooding generated by developmcnt.

"Primary treatment practice", as defined in the Design Manual, means a stormwater
treatment practice that is capable of providing high levels of water quality treatment as a
stand-alone measure.

"Redevelopment" means any construction, alteration, or improvement exceeding five
thousand (5,000) square feet of land disturbance performed on sites where existing land
use is commercial, industrial, municipal, institutional or multifamily residential.

"Responsible Authority" means employees, members, or designees of (City Name)
(Agency Name). Other responsible agencies under this ordinance include:

(a) The Inland Wetlands and Watercourses Commission for stormwater runoff
impacting wetlands and watercourses. (For the purposes of only this paragraph,
the definition of "wetlands" and "watercourse" is the definition used in the most
current version of the Inland Wetland and Watercourses regulations of (City
Name).

4



(29)

(30)

(31 )

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(b) The Engineering Division of the Department of Public Works for stormwater
runoff from public roads and sidewalks.

(c) The Planning Commission and Zoning Commission for all other stormwater
runoff.

"Responsible Official" means (City Name) Director ofPublic Works ("Director").

"Retention structure" means a permanent structure that provides for the storage of runoff
by means of a permanent pool of water.

"Retrofitting" means the construction of a structural BMP in a previously developed area,
the modification of an existing structural BMP, or the implementation of a nonstructural
practice to improve water quality over current conditions.

"Secondary treatment practice", as defined in the Design Manual, means a stormwater
treatment practice that may not be suitable as stand-alone treatment because is not capable
of meeting the water quality treatment performance criteria in the Design Manual or has
not yet received the thorough evaluation needed to demonstrate the capabilities for meeting
the performance criteria in the Design Manual.

"Sediment" means soils or other surficial materials transported or deposited by the action
of wind, water, ice, or gravity as a product of erosion.

IISite" means:

(a) For "new development" any tract, lot or parcel of land or combination of tracts,
lots, or parcels of land, which are in one ownership, or are contiguous and in
diverse ownership where development is to be performed as part of a unit,
subdivision, or project.

(b) For "redevelopment" the area of new construction as shown on an approved site
plan or the original parcel. Final determination of the applicable area shall be
made by the Responsible Authority.

"Stabilization" means the prevention of soil movement by any of various vegetative and/or
structural means.

"Stormwater management" means the selective use of various management measures to
effectively address the adverse water quality and quantity impacts of urban stormwater
runoff.

"Stormwater Management Plan" means a set of drawings or other documents that describe
the potential water quality and quantity impacts associated with a development project
after construction. A storrnwater management plan also identifies selected source controls
and treatment practices to address those potential impacts, the engineering design of the
treatment practices, and maintenance requirements for proper performance of the selected
practices.

"Stormwater Treatment Practice", as defmed in the Design Manual, means a measure
constructed for primary treatment or secondary treatment of stormwater runoff.

"Stream Channel Protection" means restricting peak flows from storm events that result in
flow conditions where the stream is flowing to the full extent of its banks so the damaging
effects to the channel of increased runoff from urbanization can be reduced. Methods for
calculating stream channel protection are specified in the most current edition of the
Design Manual.

5

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I



(41)

(40)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

"Variance" means the modification of the minimum stormwatcr management requirements
for specific circumstances such that strict adherence to the requirements would result in
necessary hardship and not fulflll the intent of this ordinance.

"Waivcr" means the relinquishment from stormwater management requirements by the
Responsible Authority for a specific development on a ca e-by-case review basis.

(a) "Quality stormwater management waiver" includes water quality volume and
groundwater recharge volume design parameters.

(b) "Quantity stormwater management waiver" includes stream channel protection,
peak runoff attenuation, and extreme flood volume design parameters.

(38) "Watercourse" means any natural or artificial stream, river, brook, lake, pond, marsh,
swamp, bog, ditch, channel, canal, conduit, culvert, drain, waterway, gully, ravine, wa h,
and all other bodies of water, natural or artificial, vernal or intcrmittent, public or private
in and including any adjacent area that is subject to inundation from overflow or flood
water.

(39) "Watershed" mcans the total drainage area contributing runoff to a single point.

(40) "Water quality volumc" means the volume of runoff generated by one inch of rainfall on
the site.

3.0 APPLICABILITY

3.1 Scope

No person shall devclop land for residential, commercial, industrial, municipal, or institutional uses without
having provided stormwater management measures tha t control or manage runoff from such development,
except as provided within this section. The stormwater management measures must be designed consistent
with the Design Manual and constructed according to an approved plan for new development or the policies
stated in Section 3.4 for redevelopment.

3.2 Exemptions

The following development activities are exempt from the provisions of this ordinance and the requirements
of providing stormwater management, except as notcd:

A. Development of ingle family residential property that results in the disturbance of less than one (I)
acre of land, not including projects less than one (J) acre that are part of a larger common plan of
developmcnt or sale that will ultimately disturb greater or equal to one (I) acre must conform to the
requirements presented in Section 4.4.

B. Agricultural land management practices;

C. Any activity that will disturb an area less than five thousand (5,000) square feet over the total
project;

D. Maintenance of existing landscaping, gardens or lawn areas associated with a single family
dwelling;

E. Repair or replacement of an existing roof of a single family dwelling;

F. Construction of utilities (gas, water, electric, telephone, sanitary sewer, etc.) other than drainage,
which will not alter terrain, ground cover, or drainage patterns;

6



G. Emergency repairs to any stormwater management facility or practice that poses a threat to public
health or safety, or as deemed necessary by the Responsible Authority.

3.3 Waivers I Watershed Management Plans

A. Stormwater management quantity control waivers may be granted by the Responsible Authority to
projects when the Responsible Authority detennines that circumstances exist that prevent the
reasonable implementation of quantity control practices.

B. Stormwater management quality control waivers granted by the Responsible Authority apply to:

(I) In-fill development projects where implementation of stormwater management quality
controls is not feasible;

(2) Redevelopment projects if the requirements of Section 3.4 of this ordinance are satisfied;
or

(3) Sites where the Responsible Authority detennines that circumstances exist that prevent or
make unnecessary the reasonable implementation of quality control practices.

C. Waivers must be requested in writing one week in advance of the regular meeting of the
(Responsible Authority Agency Name) in a manner prescribed by the Director of Public Works.

D. Waivers granted must:

(1) Be on a case-by-case basis;

(2) Consider the cumulative effects of the waiver policy; and

(3) Reasonably ensure the development will not adversely impact stream quality.

3.4 Redevelopment

A. All redevelopment projects shall reduce eXlstmg site impervious area by 20%. Where site
conditions prevent the reduction of impervious area, then stormwater management practices shall
be implemented to provide quality control for at least 20% of the site's impervious area. The
elements and principles of stormwater quality control are noted in the Design Manual.

B. Where conditions prevent impervious area reduction or on-site stormwater management, the
Responsible Authority may consider practical alternatives including:

(I) Watershed or stream restoration;

(2) Retrofitting; or

(3) Other practices approved by Responsible Authority.

3.5 Variance

The Responsible Authority may grant a written variance from any requirement of Section 4.0 (Stormwater
Management Criteria), of this ordinance if there are exceptional circumstances applicable to the site such
that strict adherence will result in unnecessary hardship and not fulfill the intent of this ordinance. A
written request for variance shall be provided to the Responsible Authority and shall state the specific
variances sought and reasons for their granting. The Responsible Authority shall not grant a variance
unless and until the person developing land provides sufficient justification.

4.0 STORMWATER MANAGEMENT CRITERIA

4.1 Minimum Control Requirements

A. The minimum control criteria established in this section and the Design Manual are as follows:
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(1) Shall require that the groundwater recharge volume, water quality volume, and peak runoff
attenuation for the 2-year frequency storm event be used to design BMPs according to the
Design Manual. Control of the IO-year frequency storm event is required according to tbe
Design Manual. Control of larger storm events may be required at the discretion of the
Responsible Authority if a flooding problem exists and downstream floodplain
development and conveyance system design cannot be controlled.

(2) Shall require that the groundwatcr recharge volumc, water quality volume, and stream
channel protection sizing criteria be used to design BMPs according to the Design Manual.

(3) The Responsible Authority may require more than the minimum control requirements
specified in this ordinance if hydrologic or topographic conditions warrant or if flooding,
stream channel erosion, or water quality problems exist downstrcam from a proposed
project.

B. Storrnwater management and development plans where applicable, shall be consistent with adopted
and approved watersbed managcment plans or flood management plans as approved by thc DEP.

4.2 Stormwater Management Measures

The structural and nonstructural stormwater management measures established in this ordinance shall be
used, either alone or in a combination, in developing a stormwater management plan.

A. Nonstructural Storrnwater Management Measures,

( I) The following nonstructural stormwater management practices shall be applied according
to the Design Manual to min.imize increases in new dcvelopment runoff:

(a) Natural area conservation;

(b) Disconnection of rooftnp runoff;

(c) Disconnection of non-rooftop runoff;

(d) Sheet flow to buffers;

(e) Grass channels; and

(I) Environmentally sensitive development and Low Impact Development (LID)
practices;

(2) The use of nonstructural stormwater management practices shall be encouraged to
minimize the reliance on structural BMPs.

(3) The minimum control requirements listed in Section 4.1 or trus ordinance may be reduced
when nonstructural stormwatcr management practices are incorporated into site designs
according to the Design Manual.

(4) The use of nonstructural storrnwater management practices may not conflict with existing
State or local laws, ordinances, or policies.

(5) Nonstructural stormwater management practices uscd to reduce the minimum control
requirements must be recorded and remain unaltered by subsequent property owners.
Prior approval from the Rcsponsible Authority shall bc obtained bcfore nonstructural
stormwater practices are altered.

B. Structural Stormwater Managcment Measures.

8



(I) The following structural stormwater management practices or "Stormwater Treatment
Practices" shall be designed according to the Design Manual to satisfy the applicable
minimum control requirements established in Section 4.1 of this ordinance.

(a) Primary Treatment Practices, including stormwater ponds, stormwater wetlands,
stormwater infiltration practices, stormwater filtering practices, and water quality
swales.

(b) Comhination of primary treatment practices and secondary treatment practices.

(c) Multiple secondary treatment practices, at the discretion of the Responsible
Authority.

(2) The performance criteria specified in the Design Manual with regard to general feasibility,
conveyance, pretreatment, treatment and geometry, environment and landscaping, and
maintenance shall be considered when selecting structural stormwater management
practices.

(3) Structural stormwater management practices shall be selected to accommodate the unique
hydrologic or geologic regions of the state.

C. Alternative structural and nonstructural stormwater management practices may be used for new
development water quality control if they meet the performance criteria established in the Design
Manual. Practices used for redevelopment projects shall be approved by the Responsible
Authority.

D. For the purposes of modifying the minimum control requirements or design criteria, the
owner/developer shall submit at the request of the Responsible Authority an analysis of the impacts
of stormwater flows downstream in the watershed. The analysis shall include hydrologic and
hydraulic calculations necessary to determine the impact of hydrograph timing modifications of the
proposed development upon a dam, highway, structure, or natural point of restricted stream flow.
The point of investigation is to be established with the concurrence of the Responsible Authority.

4.3 Specific Design Criteria

The basic design criteria, methodologies, and construction specifications, subjcct to the approval of the
Responsible Authority, shall be those of the Design Manual.

4.4 Single Family Residence Lot Level Controls

Construction of single family residences that results in the disturbance of less than I acre of land must
minimize or disconnect impervious area runoff from the public storm drainage system by implementing
stormwater management measures designed in accordance with the Design Manual. The applicant shall
submit evidence on a form prescribed by the Responsible Official that the requirements of Section 4.4 have
been met prior to issuance of a building permit.

5.0 STORMWATER MANAGEMENT PLANS

5.1 Review and Approval of Stormwater Management Plans

A. For any proposed development, the developer shall submit a storrnwater management plan or
waiver application to the Responsible Authority for review and approval, unless otherwise
exempted. The stormwaler management plan shall contain supporting computations, drawings,
and sufficient information describing the manner, location, and type of measures in which
stormwater runoff will be managed from the entire development. The Responsible Authority shall
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B.

5.2

A.

B.

c.

review the plan to determine compliance with the requirements of this ordinance prior to approval.
The plan shall serve as the basis for all subsequent construction.

Notification of approval or reasons for disapproval or modification shal1 be given to the applicant
within [time frame) after submission of the completed stormwater plan. If a decision is not made
within [time frame) the applicant shall be informed of the status of the review process and the
anticipated completion date. The stormwater management plan shall not be considered approved
without the inclusion of the signature and date of signature of the responsible official on the plan.

Contents of the Stormwater Management Plan

The developer is responsible for submitting a stormwater management plan that meets the design
requirements of this ordinance. The plan shal1 be accompanied by a report that includes sufficient
information to evaluate the environmental characteristics of affected areas, the potential impacts of
the proposed development on water resources, and the effectiveness and acceptability of measures
proposed for managing stormwater runoff. An enginecr liccnsed in Connecticut shall certify on the
drawings that al1 clearing, grading, drainage, construction, and development shall be conducted in
strict accordance with the plan. If a stormwater management plan involves dircction of some or all
runoff off of the site, it is the responsibility of the developcr to obtain from adjacent property
owners any easements or necessary property interests concerning flowage of water. Approval of a
stormwaler management plan docs not create or affect any right to direct runoff onto adjacent
property without that property owner's permission.

The minimum information submitted for support of a stormwater management plan or application
for a waiver shal1 be as fol1ows:

Reports submitted for stormwater management plan approval shal1 include:

(I) A brief narrative description of the project;

(2) Geotechnicial investigations including soil maps, borings, site-specific recommendations,
and any additional information necessary for the proposed stormwater management design;

(3) Descriptions of al1 watercourses, impoundments, and wetlands on or adjacent to the site or
into which storrnwater directly flows;

(4) Hydrologic computations, including drainage area maps depicting pre development and
post development runoff flow path segmentation and land use that demonstrate compliance
with Section 4.0 of this ordinance;

(5) Hydraulic computations;

(6) Structural computations;

(7) Hydrologic sizing criteria computations according to the Design Manual; and

(8) Any other information required by the Responsible Authority.

Construction drawings submitted for storrnwater management plan approval shal1 include the
fol1owing:

(I) A vicinity map;

(2) Topography survey showing existing and proposed contours, including the area necessary
to determine downstream analysis for proposed stormwatcr management facilities;

(3) Any proposed improvements including location of buildings or other structures,
impervious surfaces, storm drainage facilities, and al1 grading;

10



(4) The location of existing and proposed structures and utilities;

(5) Any easements and rights-of-way;

(6) The delineation, if applicable, of the 100-year floodplain and anyon-site wetlands;

(7) Structural and construction details for all components of the proposed drainage system or
systems, and stormwater management faci lities.

(8) All necessary construction specifications;

(9) A sequence ofconstruction;

(10) Data for total site area, disturbed area, new impervious area, and total impervious area;

(II) A table showing the hydrologic sizing criteria volumes described in the Design Manual;

(12) A table of materials to be used for stormwater management facility planting;

(13) All soil boring logs and locations;

(14) A maintenance schedule;

(15) Certification by a Connecticut certified engineer that all stormwater management
construction will be done according to this plan;

(16) An as-built certification signature block to be executed after project completion; and

(17) Any other information required by the Responsible Authority.

5.3 Preparation of the Stormwater Management Plan

A. A professional engineer licensed in the State shall design and prepare a stormwater management
plan as necessary to protect the public and the environment.

B. If a stormwater treatment practice requires either a dam safety permit from DEP or approval from
the Inland Wetlands and Watercourses Agency, the Responsihle Authority shall require that a
professional engineer licensed in the State prepare the design.

6.0 PERMITS

6.1 Permit Requirement

A huilding permit may not be issued for any parcel or lot unless a stormwater management plan has been
approved or waived by the Responsible Authority as meeting all the requirements of this ordinance. Where
appropriate, a building permit may not be issued without:

A. Recorded easements for the stormwater management facility and easements to provide adequate
access for inspection and maintenance from a public right-of-way;

B. A recorded stormwater management maintenance agreement;

C. A cash bond; and

D. Permission from adjacent property owners as necessary.

6.2 Permit Fee

A non-refundable permit fee will be collected at the time the stormwater management plan or application
for waiver is submitted. The permit fee will provide for the cost of plan review, administration, and
management of the permitting process, and inspections by the Responsible Authority of all projects subject
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to this ordinance. A permit fec scbedule sball be establisbed by tbe Responsible Autbority based upon the
rclative complexity of the project and may be amended from time to time.

6.3 Pcrmit Suspcnsion and Rcvocation

Any building permit issued by the Responsible Authority may be suspended or revoked after written notice
is given to the permittee for any of the following reasons:

A. Any violation(s) of the conditions of the stormwater management plan approval.

B. Cbanges in site runoff cbaracteristics upon wbich an approval or waiver was granted.

C. Construct ion is not in accordance with the approved plan.

D. Noncompliance with correction nOlicc(s) or stop work order(s) issued for thc construction of the
stormwater management facility.

E. An immediate danger exists in a downstream area in the opinion of thc Responsible Authority.

6.4 Pcrmit Conditions

In granting tbc plan approval, the Responsible Authority may impose sucb conditions that may be deemed
neccssary to cnsure compliance with the provisions of this ordinance and the preservation of the public
healtb and safety.

12



7.0 CASH BOND

The Responsible Authority shall require from the developer a cash bond prior to the issuance of any
building permit for the construction of a development requiring a stormwater management facility. The
amount of the security shall not be less than the total estimated construction cost of the stormwater
management facility. The bond required in this section shall include provisions relative to forfeiture for
failure to complete work specified in the approved stormwater management plan, compliance with all of the
provisions of this ordinance, and other applicable laws and regulations, and any time limitations. The bond
shall not be fully released without a final inspection of the completed work by the Responsible Authority,
submission of "as-built" plans, and certification of completion by the Responsible Authority that the
stormwater management facilities comply with the approved plan and the provisions of this ordinance. A
procedure may be uscd to release parts of the bond held by the Responsible Authority after various stages
of construction have been completed and accepted by the Responsible Authority. The procedures used for
partially rcleasing performance bonds must be specified by the Responsible Authority in writing prior to
stormwater management plan approval.

[1) a cash bond posted within the Town treasury or 2) a surety bond that the town could investigate!
approve. Language should be consistent with language currently under review/development by Town
Counsel.]

The bond requirement under this ordinance may be waived by the Responsible Authority provided that a
bond is required by another agency in the amount equal to or greater than the total estimated construction
cost of the stormwater management facilities for the project.

8.0 INSPECTION

8.1 Inspection Schedule and Reports

A. The developer shall notify the Responsible Official at least 48 hours before commencing any work
in conjunction with the stormwater management plan and upon completion of the project when a
final inspection will be conducted.

B. The developer shall retain a professional engineer licensed in the State to conduct inspections.
Written inspection reports shall be made of the periodic inspections necessary during construction
of stormwater management systems to ensure compliance with the approved plans.

C. Written inspection reports shall be provided by the developer's engineer to the Responsible
Authority on a standard form provided by the Town.

D. The owner/developer and on-site personnel shall be notified in writing when violations are
observed. Written notification shall describe the nature of the violation and the required corrective
action.

E. No work shall proceed until the Responsible Authority approves the work previously completed.
The inspector shall provide the developer and Responsible Authority with the results of the
inspection reports as soon as possible after completion of each required inspection.

8.2 Inspection Requirements During Construction

A. At a minimum, inspections shall be made and documented at the following specified stages of
construction:

(I) For stormwater ponds:

(a) Upon completion of excavation to sub-foundation and when required, installation
of structural supports or reinforcement for structures, including but not limited to:
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

(ii) Inlet and outlet structures, anti-seep collars or diaphragms, and watertight
connectors on pipes; and

(iii) Trenches for enclosed torm drainage facilities;

During placement of structural fill, concrete, and installation of piping and catch
basins;

(c) During backfill of foundations and trenches;

(d) During cmbankment construction; and

(e) Upon completion offmal grading and establishment of permanent stabilization.

For stormwater wetlands - at the stages specified for pond construction in 8.2 A (I) of this
section, during and aftcr wetland reservoir area planting, and during the econd growing
season to verify a vegetation survival rate of at least 50 perccnt.

For infiltration trenches:

(a) During excavation to subgrade;

(b) During placement and backfill of underdrain systems and observation wells;

(c) During placement of geotextiles and all filter media;

(d) During construction of appurtenant conveyance systems such as diversion
structures, pre-filters and filters, inlets, outlets, and flow distribution structures;
and

(e) Upon completion of fmal grading and establisbrnem of petmanent stabilization;

For infiltration basins - at the stages specified for pond construction in 8.2 A (I) of this
section and during placement and backfill of underdrain systems.

For filtering systems:

(a) During excavation to subgrade;

(b) During placement and backfill of underdrain systems;

(c) During placcment of geotextiles and all filter media;

(d) During construction of appurtenant conveyance systems such as flow diversion
structures, pre-filters and filters, inlets, outlets, orifices, and flow distribution
structures; and

(e) Upon completion offmal grading and establisbrncnt of permanent stabilization.

For open channel systems:

(a) During excavation to subgrade;

(b) During placement and backfill of underdrain systems for dry swales;

(c) During installation of diaphragms, check dams, or weirs; and

(d) Upon completion of final grading and establishment of permanent stabilization.

For nonstructural practices - upon completion of final grading, the establishment of
permanent stabilization, and before issuance of use and occupancy approval.

For secondary treatment practices, including subsurface manufactured devices:

14



B.

C.

D.

9.0

9.1

A.

B.

c.

(a) During excavation to subgrade;

(b) During placement and baekfill of treatment unit;

(c) During construction of appurtenant conveyance systems such as diversion
structures, pre-filters and filters, inlets, outlets, and flow distribution structures;
and

(e) Upon completion offmal grading and establishment of permanent stabilization;

The Responsible Authority may, for enforcement purposes, use anyone or a combination of the
following actions:

(I) A notice of violation shall be issued specifying the need for a violation to be corrected if
the stormwater management plan noncompliance is identified;

(2) A stop work order shall be issued for the site by the Responsible Authority if a violation
persists;

(3) Bonds or securities may be withheld or the case may be referred for legal action if
reasonable efforts to correct the violation have not been undertaken; or

(4) in addition to any other sanctions, a civil action or criminal prosecution may be brought
against any person in violation of the Storrnwater Management subtitle or this ordinance.

Any step in the enforcement process may be taken at any time, depending on the severity of the
violation.

Once construction is complete, as-built plan certification shall be submitted by a professional
engineer licensed in the State to ensure that constructed storrnwater management practices and
conveyance systems comply with the specifications contained in the approved plans. At a
minimum, as-built certification shall include a set of drawings comparing the approved stormwater
management plan with what was constructed the Responsible Authority may require additional
information.

MAINTENANCE

Maintenance Inspection

The owner (or the developer during construction) shall ensure that all stormwater management
systems are inspected for performance of preventative maintenance. Inspection shall occur during
the first year of operation and at least once every 3 years thereafter. In addition, a maintenance
agrcement between the owner and the Responsible Authority shall be executed for privately owned
storrnwater management systems as described in 9.2 of this section.

The owner (or the developer during construction) shall maintain inspection reports for all
storrnwater management systems.

Inspection reports for storrnwater management systems shall include the following:

(I) The date of inspection;

(2) Name of inspector;

(3) The condition of:

(a) Vegetation or filter media;

(b) Fenccs or other safety devices;
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D.

E.

F.

9.2

A.

B.

C.

9.3

A.

(c) Spillways, valves, or other control structures;

(d) Embankments, slopes, and safety benches;

(e) Reservoir or treatment areas;

(I) !nlet and outlet channels or structures;

(g) Underground drainage;

(h) Sediment and debris accumulation in storage and forebay areas;

(i) Any nonstructural practices to the extent practicable; and

0) Any other item that could affect the proper function of the stormwater
management system.

(4) Description of needed maintenance.

Aller notification is provided to the owner of any deficiencies discovered from an inspection of a
storrnwater management system, the owner shall have 30 days or other time framc mutually agreed
to between the Responsible Authority and the owner to correct the deficiencies. The Responsible
Authority shall then conduct a subsequent inspection to ensure completion of the repairs.

If repairs are not undertaken or are not done properly, then enforcement procedures following 9.2
C of this section shall be followed by the Responsible Authority

If, after an inspection by the Responsible Authority, the condition of a storrnwater management
facility presents an immediate danger to the public health or safety, because of an unsafe condition
or improper maintenance, the Responsible Authority shall take such action as may be necessary to
protect the public and make the facility safe. Any cost incurred by (City Name) shall be assessed
against the owner(s), as provided in Section 9.2 C.

Maintenance Agreement

Prior to the issuance of any building pennit for which stormwater management is required, the
Responsible Authority shall require the applicant or owner to execute an inspection and
maintenance agreement binding on all subsequent owners of land served by a private stormwater
management facility. Such agreement shall provide for access to the facility at reasonable times
for regular inspections by the Responsible Authority or its authorized representative to ensure that
the facility is maintained in proper working condition to meet design standards.

The applicant and/or owner shall record the agreement in the land records of (City Name).

The agreement shall also provide that, if after notice by the Responsible Authority to correct a
violation requiring maintenance work, satisfactory corrections are not made by the owner(s) within
a reasonable period of time (30 days maximum), the Responsible Authority may perform all
necessary work to place lI,e facility in proper working condition. T,he owner(s) of the facility shall
bc assessed the cost of the work and any penalties. This may be accomplished by placing a lien on
the property, which may be placed on the tax bill and collected as ordinary taxes by the
CountyfMunicipality .

Maintenance Responsibility

The owner of the property on which work has been done pursuant to this ordinance for private
stormwater management facilities, or any other person or agent in control of such property, shall
maintain in good condition and promptly repair and restore all grade surfaces, walls, drains, dams
and structures, vegetation, erosion and sediment control measures, and other protective devices.
Such repairs or restoration and maintenance shall be in accordance will' approved plans.
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B. A maintenance schedule shall be developed for the life of any stormwater management facility and
sball state the maintenance to be completed, the time period for completion, and who shall perform
the maintenance. This maintenance schedule shall be printed on the approved stormwater
management plan.

10.0 APPEALS

Any person aggrieved by the action of any official charged with the enforcement of this ordinance, as the
result of the disapproval of a properly filed application for a permit, issuance of a written notice of
violation, or an alleged failure to properly enforce this ordinance in regard to a specific application, shall
have the right to appeal in a manner prescribed in the regulations and procedures of the Responsible
Authority and the State of Connecticut.

11.0 SEVERABILITY

If a court of competent jurisdiction holds any portion of this ordinance invalid or unconstitutional, such
portion shall not affect the validity of the remaining portions of this ordinance. It is the intent of (City
Name) that this ordinance shall stand, even if a section, subsection, sentence, clause, phrase, or portion
may be found invalid.

12.0 PENALTIES

Any person convicted of violating the provisions of this ordinance shall be guilty of a misdemeanor, and
upon conviction thereof, shall be subject to a fine of not more than Five Thousand Dollars ($5,000.00) or
imprisonment not exceeding 1 year or both for each violation with costs imposed in the discretion of the
court. Each day that a violation continues shall be a separate offense. In addition, the Responsible
Authority may institute or cause to be instituted injunctive, mandamus or other appropriate action or
proceedings of law to correct violations of this ordinance. Any court of competent jurisdiction shall have
the right to issue temporary or permanent restraining orders, injunctions or mandamus, or other appropriate
forms of relief

13.0 EFFECTIVE DATE

And be it further enacted, that this ordinance shall take effect [number] days from the date it becomes
adopted.
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ATTACHMENT B

Tolland Zoning Regulation Amendments
Low Impact Development

F:\P2005\0257\A20\Town Regulations and 01)[2\Vemon_RegulaIOl)'_RI!\tlew-Memo_1J)()80605.doc:
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The concept of Low Impact Development (LID) utilizes many tools to reduce the impact of
development on the environment. A primary benefit of LID is a better balance between
Conservation of Natural Resources, growth, ecosystem protection and the public health.

The Town ofTolland requires that Low Impact Development techniques be implemented on all
development projects within the boundaries of the Town to protect high quality wetlands,
watercourses, open water bodies and other sensitive areas from the impacts of point and non
point sources of storm water due to land development projects.

B. Benefits of Low Impact Development
There are many benefits associated with the use of Low Impact Development for all of the
stakeholders in the development field. The three stakeholders in the development field are
the environment, the municipality, and the developer. The benefits of LID for each
stakeholder are stated below.
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Rev. February 1, 2008

ARTICLE XXIV
LOW IMPACT DEVELOPMENT

Town of Tolland
Zoning Regulations

A. Goals of Low Impact Development
• Preserve Open Space within developments by using Cluster and Open Space

subdivision standards as found in Section 170-38 of these regulations.
• Incorporate natural site elements (ridge lines, significant trees, open

meadows, suitable soils for infiltration, wetlands and streams) into the design
as featu res.

• Minimize land clearing and disturbance and increase natural landscape
buffers at the limit of development to mprove storm water management.

• Incorporate decentralized storm water management systems in to the site
design, treat storm water runoff at its source, disconnect impervious areas.

• Maintain pre-development Times of Concentrations for post-development
runoff Maintain sheet flow to the maximum extent possible, avoid
concentrating runoff, reduce runoff volumes by infiltration.

• Provide water quality treatment to remove pollutants from storm water,
pollution, modify human activities to reduce the introduction of pollutants into
the environment.

• Encourage public education and participation in environmental protection
within the community

1. Environmental Benefits:
• Preserve the biological and ecological integrity of natural systems through the

preservation of trees and natural vegetation,
• Protect the water quality by reducing sediment, nutrient and toxic loads to

wetland/watercourse aquatic environments and also terrestrial plants and
animals.
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4. Education and Maintenance
• Develop reliable long-term maintenance protocols for LID systems with built in

enforcement provisions.

• Create a site design that slows runoff from rainfall events and increases the
amount of time that runoff stays on the site. Incorporate multiple Low Impact
Development treatment systems in a treatment train to increase the
redundancy of the system to reduce the possibility of system failure

3. Storm Water Management:
• Reduce reliance on the use of traditional storm water collection and

conveyance systems (catch basins, pipes, and detention basins) and use
small scale storm water management systems, such as bioretention, and rain
gardens. Integrate source storm water controls during the design process.

Rev. February 1, 2008

3. Developer Benefits:
• Reduce land clearing and earth disturbance costs, reduce infrastructure costs

(roads, storm water conveyance and treatment systems)
• Reduce storm water management costs by the reduction of structural

components of a drainage system.
• Increase quality of building lots and community marketability.

2. Site Design:
• Define and locate Critical Resource areas, such as wetlands/watercourses,

unusual forest features, and soils with moderate to high infiltrative capacities,
locate roads, driveways, parking areas, home sites and other buildings away
from critical resource areas

• Minimize impervious surfaces such as roads, driveways, parking areas, and
roof tops. Eliminate direct discharges of runoff from impervious areas to
wetlands and watercourses

2. Municipality Benefits:
• Increase collaborative public/private partnerships on environmental

protection by the protection of regional flora and fauna.
• Balance Growth needs with environmental protections.
• Reduce municipal infrastructure and utility maintenance costs (roads, and

storm water drainage systems)

Town of Tolland
Zoning Regulations

C. Low Impact Development Strategies
1. Vegetation and Soils:

• Retain native forest cover on undeveloped sites, restore vegetated area on
previously cleared sites when possible as vegetation captures rainfall, thus
increasing evapotranspiration and infiltration.
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Refer to Town of Tolland Design Manual for more information on individual systems.

• Educate homeowners, building owners and landscape contractors on the
appropriate maintenance requirements for LID systems

3. Surface Treatment Systems:
• Permeable Pavement, Permeable Concrete, Concrete or PVC Pavers with

gravel or grass surface
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Rev. February 1, 2008
Town of Tolland
Zoning Regulations

2. Infiltration Systems:
• Soil Amendments, Surface Sand Filters, Underground Sand Filters, Gravel

Infiltration Trenches, Underground Infiltration Systems, (large diameter
perforated PVC pipes and galleries), and Tree Wells

References:
1. Low-Impact Development Design Strategies - An Integrated Design Approach

Prepared by: Prince George's County, Maryland; Department of Environmental
Resources, Programs and Planning Division; June 1999
2. Low-Impact Development Hydrologic Analysis

Prepared by: Prince George's County, Maryland: Department of Environmental
Resources, Programs and Planning Division; July 1999
3. LOW IMPACT DEVELOPMENT - Technical Guidance Manual for Puget Sound; January
2005

Prepared by Puget Sound Action Team * Washington State University Pierce County
Extension
4. 2004 Connecticut Stormwater Quality Manual by the Connecticut Department of
Environmental Protection
5. 2002 Connecticut Guidelines for Soil Erosion and Sediment Control by The Connecticut
Council on Soil and Water Conservation in Cooperation with the Connecticut Department of
Environmental Protection

4. Storm Water Ponds and Wetland Systems:
• Wet Ponds, Multiple Ponds in series, Gravel Wetland Systems, Micropool

extended detention pond, Shallow Wetlands, Pond/wetland system, and
Extended detention ponds

D. Types of LID Storm Water Systems:
1. Vegetated Systems:

• Vegetated Buffers, Rain Gardens, Bioretention Systems, Water Quality Swales
(wet and dry), Grass Filter Strips, Vegetated Level Spreaders, and Vegetated
Roofs
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ATTACHMENT C

Example LID Site Design Credit System

F:\ P2005\0257\A20\Town Regulations and DilLa\ Vcmnn_RI..'KuJ:nol)'_Rc\'lcw_MclJlo_20080605.doc
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LOW IMPACT DEVELOPMENT (LID)
SITE DESIGN CREDIT SYSTEM

DRAFT

The Low Impact Development (LID) Site Design Credits encourage environmentally sensitive
site design and Low Impact Development techniques for managing stormwater that minimize
impervious surfaces and preserve natural hydrologic conditions. The credits allow project
proponents to reduce or eliminate the structural stormwater BMPs otherwise required to meet
Standards 3 and 4 by directing stormwater runoff to qualifying pervious surfaces that provide
recharge and treatment.

Available UD Site Design Credits

There are five rypes of LID credits that can be obtained:

• Credit 1 - Natural Area Conservation,

• Credit 2 - Environmentally Sensitive Development,

• Credit 3 - Rooftop Runoff Directed to Qualifying Pervious Area,

• Credit 4 - Roadway, Driveway or Parking Lot Runoff Directed to Qualifying Pervious
Area,

• Credit 5 - Sheet Flow to Buffer.

The credits may be used to reduce the required Groundwater Recharge Volume (GRV) and the
required Water Quality Volume CWQV) provided thar any pervious surfaces used to treat and
infiltrate stormwater runoff meet the requirements set forth herein. A proponent of a project
that is eligible for the site design credit is required to comply with all other applicable
stormwater management standards. The application of these credits does not relieve the design
engineer or reviewer from the standard of engineering practice associated with safe conveyance
of stormwarer runoff and good drainage design.

Not Eligible for Credits

The LID Site Design Credirs may not be applied to reduce the required Groundwater Recharge
Volume and the required Water Quality Volume:

• At sites where stormwater runoff is direcred to non-permeable soils, such as bedrock
and soils classified as Hydrologic Soil Group D; and

• At sites with urban fill, soils classified as contaminated pursuant to the Connecticut
Remediation Standards Regulations, and soils with seasonal high groundwater 
groundwater elevation within 2 feet of the land surface.

Sites with land uses with higher potential pollutant loads are not eligible for Credit No.2.

Sites with land uses with higher potential pollutant loads are eligible for Credits 3 and 4,
provided that no runoff from the areas or activities that may generate runoff with higher
potential pollutant loads is directed to the pervious surfaces used to satisfy the credit, and
provided further that the proposal satisfies all the other requirements set forth herein.

F:\P2005\0257\A20\Town Regulations and Data\Attachment C - LID Credit System.doc
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Runoff from metal roofs is only eligible for Credit 3 when the metal roof is located outside a
recharge areas for public water supplies (groundwater and surface water supplies) and the
bwlding is nOt used for industrial purposes.

Runoff from green roofs is not eligible for Credit 3.

1. atural Area Conservation Credit

A credit is given when natural areas are consen'ed at dewlopment sites, thereby presen-ing
predevelopment hydrologic and water quality characteristics. A simple \X'QV credit is granted
for aJJ consen'ation areas permanentl}' protected under consen-ation easements. Under this
credit, the design engineer can substract the consen'ation areas from the toral site area when
computing the water 'luality volume. The volumetric runoff coefficient, R, is still based upon
the percent impenious cover for the entire site. As an additional incentive, the pOSt
development Clln'e number (CN) fnr all natural areas permanently protected can be assun1ed to

he woods in good condition when calculating the total site CN.

Minimum rireria for Credir:

• The area shall nor be disturbed during the construction process.
• The area shall be protected from having the limits of disturbance clearly shown on all

construction and mitigation plans and shaJJ be delineated in the field.

• The area shaJJ be located within an acceptable conservation easement or other
enforceable instrument that provides perpetual protection of the area.

• The area shall he located on the development project site.

2. Environmentally Sensitive Development Credit

This credit is given for environmentally sensitive site design techniques that "cluster
development" or reduce development scale, to leave a significant amount of the site
undisturbed in its natural state. If a site is designed, constructed, operated and maintained in
accordance with the requirements of this credit, the credit eliminates the need for strucrural
practices to treat the \X'QV (Standard 4) and GRV (Standard 5) for low density or cluster
residential developments.

Minimum Criteria for Credit:

Sil/gll l./JI Dmlopmfnl

• Total site impervIous cover is less than 15%.
• Lor size shall he at least 1 acre.

• Rooftop runoff is disconnected in accordance with the criteria listed in Credit 3 and
qualifying pervious areas are u ed to convey runoff from roads and driveways IOstead of
curb and gutter systems in accordance with the criteria listed in Credir 4.

AInltipl. Lot Dmloplflellt

• Total site impervious cover is less than 15%.

• Lot si:<e shall be at least 1 acre if clustering techniques are nor used.

F:,P200S\o2S7IA20\Town Regulations and Data\Anachmenl C - LID Credit System,doc
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• I f clustering techniques are used, the average lot shall not be less than square
feet, which is the minimum residential lot size as identified in the Town of _
Building Zone Regulations.

• Rooftop runoff is disconnected in accordance with the criteria listed in Credit 3 and
qualifying pervious areas are used to convey runoff from roads and driveways instead of
curb and gutter systems in accordance with the criteria listed in Credit 4.

• A minimum of 25% of the site is placed in a natural conservation area maintained by an
acceptable conservation easement or other enforceable instrument that provides
perpetual protection of the area.

3. Rooftop Runoff Directed to Qualifying Pervious Area Credit

This credit is available when rooftop runoff is directed to a qualifying pervious area where it can
either infiltrate into the soil or flow over it with sufficient time and reduced velocity to allow for
ftJtering. Qualifying pervious areas are relatively flat locations, where the discharge is directed
via sheet flow and not as a point source discharge. The credit may be obtained by grading the
site to induce sheet flow over specially designed flat vegetated areas or bioretention areas that
can treat and infiltrate rooftop runoff. If rooftop runoff is adequately directed to a qualifying
pervious area, the rooftop area can be deducted from total impervious area, therefore reducing
the required WQV and the size of the structural treatment practices.

Minimum Criteria for Credit:

• To take credit for rooftop disconnection associated with a land use with higher potential
pollutant loads, the rooftop runoff must not commingle with runoff from any paved
surfaces or activities or areas on the site that may generate higher pollutant loads.

• Disconnection shall cause no basement seepage.
• The contributing area of the rooftop to each disconnected discharge point (gutter pipe)

shall not exceed 1,000 square feet.
• The length of the qualifying pervious area shall be 75 feet or greater.
• The width of the qualifying pervious area (in feet) shall be equal to or greater than the

rooflengrh. For example, if a roof section is 20 feet wide by 50 feet long (1,000 ft2
roof), the width of the qualifying pervious area shall be at least 50 feet.

• Dry wells, rain gardens, or other filtration/inftJtration treatment practices may be
utilized to compensate if the disconnection length is less than 75 feet.

• Although they may abut, there shall be no overlap between qualifying pervious areas.
For example, the runoff from twO 1,000 square foot sections of roof must be directed
to separate qualifying pervious areas. They may not be directed to the same area.

• The lot must be greater than square feet.
• The slope of the qualifying pervious area shall be less than or equal to 5%.
• Where provided, downspouts must be at least 10 feet away from the nearest impervious

surface to discourage reconnection to the stonnwater management system.
• Where a gutter!downspout system is not used, the rooftop runoff must be designed to

sheet flow at low velocity away from the structure housing the roof.
• Qualifying pervious areas should be located on relatively permeable soils (HSG "A" and

''B''). A soil evaluation by a Registered Professional Engineer or soil scientist is
required to confirm the soil type. The soil evaluation shall also confirm that the depth to
groundwater is 2 feet or more and that the long-tetm saturated hydraulic conductivity of

F:\P2005\0257\A20\Town Regulations and Data\Attachment C . LID Credit System.doc
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the soil is at least 0.17 inches/hour. The soil evaluation musr identify rhe soil rexture,
Hydrologic Soil Group and depth to groundwater. For saturated hydraulic conductiviry,
use Rawls Rates for the actual location where the qualifying pervious area is located.

• If a qualifying pervious area is located in less permeable soils (HSG "C''), the water
table depth and permeabiliry shall be evaluared by a Registered Professional Engineer to
determine if a spreading device is needed to sheet flow stormwater over vegetated
surfaces.

• To prevent compaction of the soil in the qualifying pervious area, construction vehicles
must nOt be allowed to drive over the area. If it becomes compacted, the soil muSt be
amended, tilled and revegetated to restore its infiltrative capacity once construction i
complete.

• The qualifying pef\~ous area may not include any wetland areas.
• The qualifying pef\~ous area mUSt be owned or controlled (e.g., drainage easement) by

the property owner.
• For those tooftops draining directly to a buffer, only the rooftop disconnection credit

or the buffer credit may be taken, not both.

4. Roadway, Driveway or Parking Lot Runoff Directed to Qualifying Pervious Area
Credit

Credit is given for practices that direct runoff from impervious roads, driveways, and parking
lots to pervious areas where plants prm~de filtration (through sheet flow) and infJItration into
the soil can occur. This credit can be obtained by grading the site to promote overland
vegerative filtering and infIltration. This credit is available for paved driveways, roads, and
parking lors associated with all land uses, excepr for high-intensiry parking lors that generate
1,000 or mOre vehicle trips per day or runoff not segregated from land uses with higher
porential pollutant loads.

Disconnected impef\~ous areas can be subtracted from the site impervious area when
computing the WQV. In addition, disconnecred impervious surfaces can be used to reduce the
GRV.

[jnimum Criteria for Credir:

• The ma:cimurn contributing impervious flow path length shall be 75 feet.
• The length of the qualifying pen;ous area must be equal ro or grearer than the length of

the contributing impef\·ious area.

• Dry wells, rain gardens, or other ftltration/inftltration treatment practices may be
utilized to compensate if the site cannot meet the required length of the qualifying
pemous area.

• The width of the qualif);ng pef\~ous area shall be no less than the width of the
contributing impervious surface. For example, if a driveway is 15 feet wide, the
qualifying pervious area width shall be no less than 15 feet.

• The entire qualif)'ing pervious area shall be on a slope Jess than or equal to 5%.

• The impervious area draining to anyone discharge location cannot exceed 1,000 square
feet.

• Qualifying pervious area should be located on relatively permeable soils (H Gs A and
B). A soil evaluation is required to confirm the soil type. The soil evaluation shall also

F:\P200S"t>257\A20\Town Regulations and Data\Aft8chmenl C . LID Credit System.doc
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confirm that the depth to groundwater is 2 feet or more, and that the long term
saturated hydraulic conductivity of the soil is at least 0.17 inches/hour. For saturated
hydraulic conductivity, use Rawls Rates for the actual location where the qualifying
pervious area is located.

• If a qualifying pervious area is located in less permeable soils (HSG C), the water table
depth and permeability shall be evaluated by a Registered Professional Engineer to
detennjne if a spreading device is needed ro sheet flow stormwater over vegetated
surfaces.

• To prevent compaction, construction vehicles must not be allowed to drive over the
qualifying pervious area. If compacted, the soil must be amended, tilled, and
revegetated once construction is complete to restore its infJItrative capacity.

• Runoff from driveways, roadways and parking lots may be directed over soft shoulders,
through curb cuts, or level spreaders to qualifying pervious areas. Measures must be
employed at the discharge point to the qualifying pervious area to prevent erosion and
promote sheet flow.

• The qualifying pervious area may not include any wetland areas.

• The qualifying pervious area must be owned or controlled (e.g., drainage easement) by
the property owner.

• For those rooftops draining directly to a buffer, only the rooftop disconnection credit
or the buffer credit may be taken, not both.

5. Sheet Flow to Buffer Credit

This credir is given when srormwater is effectively treated by a natural buffer ro a stream or
forested area. Effective treatment is achieved when pervious and impervious area runoff is
discharged ro a grass or forested buffer via overland flow. The use of a filter strip is
recommended ro treat overland £low in the green space of a development site. This credit
includes subtracting the area draining by sheet flow to a buffer from the rotal area in the WQV
calculation and the area draining to the buffer contributes to the GRV requirement.

Minimum Criteria for Credit:
• The minimum stream buffer width (i.e., perpendicular to the stream flow path) shall be

50 feet as measured from the bank elevation of a stream or the boundary of a wetland.

• The maximum contributing path shall be 150 feet for pervious surfaces and 75 feet for
impervious surfaces.

• The average contributing overland slope to and across the stream buffer shall be less
than or equal ro 5%.

• Runoff shall enter the stream buffer as sheet flow. A level spreading device shall be
utilized where local site conditions prevent sheet flow from being maintained.

• The credit is not applicable if rooftop or non-rooftop disconnection is already provided
(i.e., no double counting).

• Stream buffers shall remain unmanaged other than routine debris removal.

• Buffers shall be protected by an acceptable conservation easement or other enforceable
instrument that provides perpetual protection of the area.

f:\P2005\0257\A20\Town Regulations and Dam.\Anachmcnt C . LID Credit System.doc
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ATTACHMENTD

Example Stormwater Management Standards
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STORMWATER MANAGEMENT STANDARDS

DRAFT

The following stormwater standards establish minimum stormwater management criteria for all
development and redevelopment activities in the Town of and reflect the unique
natural resources and development characteristics of the Town of . These standards
encourage groundwater recharge and reduce the potential for stormwater discharges to cause or
contribute to pollution of surface water and groundwater. The standards also promote low
impact development (LID) techniques, the removal of illicit discharges to stormwater
management systems, and improved operation and maintenance of stormwater BMPs. The
standards are also consistent with the recommended stormwater management approaches and
design guidance contained in the Connecticut Deparrment of Environmental Protection
Connecticut StoTmwaterQuality ManuaL

Standard 1: Stonnwater Management Practices

Stormwater Management Practices shall be used to meet the conditions below for control of
peak flow and toral volume of runoff, water quality protection, and maintenance of on-site
groundwater recharge.

A. Stormwater management practices shall be selected to accommodate the unique
hydrologic and geologic conditions of the site.

B. Proponents shall demonstrate how the proposed control(s) will comply with these
standards, including the control of peak flow and total volume of runoff, protection of
water quality, and recharge of stormwater to groundwater. The proponent must provide
design calculations and other back-up materials necessary.

C. At the discretion of the Stormwater Authority, stormwater management systems shall
incorporate designs that allow for shutdown and containment in the event of an
emergency spill Ot other unexpected contamination event.

D. Pumping of stormwarer is prohibited as part of a proposed stormwater management
system design because of the significant runoff volumes, maintenance requirements,
standby power requirements, and overflows associated with large storms. All other
feasible approaches must be investigated to avoid the use of pumps for stormwater
management. If the event the Stormwater Authority determines that pumps are
necessary, the proponent must submit required backup information as described in the
____ Stormwater Drainage Manual.

Standard 2: Low Impact Development

A. Project proponents must consider the use of environmentally-sensitive site design and
Low Impact Development (LID) techniques ro reduce runoff rates, volumes, and
pollutant loads. The proponent shall demonstrate why the use of environmentally
sensitive site design and LID techniques is not possible before proposing to use
traditional, structural stormwater management measures. Such environmentally-sensitive
site design and LID techniques include, but are not limited to:

F:\P200S\0257\A20\Town Regulations and Data\Attachment 0 . Example Srormwafer Standards.doc
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a. Identify, map, md preserve the sire's natur,.] fearures and environment"]ly
sensitive areas such as wetlmds, native vegetation, mature trees, slopes,
drainageways, permeable soils, flood plains, woodlmds md soils to the greatest
extent possible;

b. Minimize grading md clearing;
c. Delineate potenti,.] building envelopes, avoiding environment:U resource areas

and appropriate buffers by clustering buildings md reducing building footprints;
d. Develop methods to minimize impervious surfaces, and protect and preserve

open space. Reduce impervious surfaces wherever possible through alternative
srreet design, such as omission of curbs and use of narrower streets, shared
driveways and through the use of shared parking areas;

e. Lengthen flow paths and ma.'Cimize sheet flow;
f. Use nonsrructural, low-tech methods including open drainage systems,

disconnection of roof runoff, and street sweeping where possible;
g. Use native plant vegetation in buffer strips and in rain gardens (small planted

depressions that cm trap and filter runoff);
h. Use drought-resistant vegeration;
1. Manage runoff using smaller, decentralized, low-rech stormwater management

techniques to treat md recharge Stormwater close to the source in place of a
centralized sysrem comprised of closed pipes that direct all the drainage from
the entire site into one large detention basin.

J. Integrate management techniques into the site design to create a hydrologically
function:u lot or development site, including but not limited to grass swales
along roads, rain gardens, buffer strips, green roofs, tree box filters, use of
amended oils that will store, filter and inflltrate runoff, bioretention areas (rain
gardens), rain barrels and cisterns, and permeable pavement.

[NOTE: An "LID Site Design Credir" is available to encourage proponents to incorporate
UD techniques in their ptojectS. In exchange for directing runoff from roads and
driveways to vegetated open areas, pre erving natural areas on development sites, or
directing runoff to landscaped or undisturbed areas, the LID credit system allow
developers to reduce in size or eliminate the traditional BMPs used to treat and infiltrate
stormwater. By using this credit, proponents can reduce the volume of stormwater subjecl
to the Water Quality and Groundwater Recharge Srandards. The proposed LID Site Design
Credits include:

• Credit I - Natural Area \..onservation
• Credit 2 - Environmentally Sensitive Development
• Credit 3 - Rooftop Runoff Directed to Qualifying Pervious Area
• Credit 4 - Roadway, Driveway or Parking Lot Runoff Directed to Qualifying

Pervious Area)

F:\P2005\02S7\A20\Town Regulations and Oata\Attachmcnt 0 . Example Stormwater Standards.doc
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Standard 3: Protection of Natural Hydrology

(NOTE: These standards are further teinforced through the LID Credit System.J

A. Site disturbance shall be minimized. The area outside the ptoject disturbance area shall
be maintained at natural grade and retaining existing, mature vegetated cover. The
project disturbance area shall be depicted on the design, construction, and mitigation
plans and shall be delineated in the field ptior to commencing land disturbance
activities. The project disturbance area shall include only the area necessary to
reasonably accommodate construction activities.

B. Soil compaction on site shall be minimized by using the smallesr (lightest) equipment
possible and minimizing travel over areas that will be revegetated (e.g., lawn areas) or
used to inf.tltrare stormwater (e.g., bioretention areas). In no case shall excavation
equipment be placed in the bottom of an inf.tltration area during construction.

C. Development shall follow the natural contours of the landscape. A grading plan shall be
submitted as part of the site plan review process showing both existing and finished
grades for the proposed development. The original, natural grade of a lot shall not be
raised Ot loweted more than 10 feet at any point for the construction of any structure or
improvements. Retaining walls must comply with the requirements of the Building
Zone Regulations. Basements that reach grade should be constructed as walk-outs.

D. No ground disturbed as a result of site construction and development shall be left as
exposed bare soil at project completion. All areas exposed by construction, with the
exception of finished building, structure, and pavement footprints, shall be
decompacted (aerated) and covered with a minimum thickness of six inches of non
compacted topsoil, and shall be subsequently planted with a combination of living
vegetation such as grass, groundcovers, trees, and shrubs, and other landscaping
materials (mulch, loose rock, gravel, stone).

E. Prioriry shall be given to maintaining existing surface waters and systems, including, but
not limited to, perennial and intermittent streams, wetlands, vernal pools, and natural
swales.

F. Where roadway or driveway crossings of surface waters cannot be eliminated,
disturbance to the surface water shall be minimized, hydrologic £lows shall be
maintained, there shall be no direct discharge of runoff from the roadway to the surface
water, and the area shall be revegetated post-construction.

G. Roadway and driveway crossings over streams shall comply with the Connecticut
Department of Environmental Protection Smam Crossing Guidelines (as amended) to
accommodate high flows, minimize erosion, and support aquatic habitat and wildlife
passage.

Standard 4: Post-Development Peak Discharge

A. Stream Channel Protection - The two-year, 24-hour post-development peak £low rate
shall be (a) less than or equal to 50 percent of two-year, 24-hour storm pre-development

F:\P200S\D257\A20\Town Regulations and Data\Attachment 0 ~ Example Stormwater Standards.doc
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peak flow rate and (b) less than or equal to the one-year, 24-hour storm pre
development peak flow rate. This Standard may be waived under certain conditions, as
described in the Connecticul Slo17I1I1'alerQuality Manual.

B. Conveyance Protection - The 10-year, 24-hour post-development peak flow rate shall
not exceed the pre-development peak tlow rate for all flows within internal and external
conveyance systems associated with stormwater treatment practices.

C. Peak Runoff Attenuation - The 10-year and 25-year, 24-hour post-development peak
flow rate shall not exceed the pre-development peak flow rate for all flows off-site. This
tandard may be waived for sites that discharge to a large river,lake, estuary, odal

waters, or land subject to coastal storm flows, as described in the Conneclil'liISIOT111u.·aler
Qllality Manila/.

D. Emergency Outlet Sizing - ize the emergency outlet to safely pass the post
development peak runoff from the 100-year storm in a controlled mann r without
eroding the outlet works and downstream drainages and property.

E. Measurement of peak di charge rates shall be calculated using point of discharge or
the downgradient property boundary. The topography of the site may require
evaluation at more than one location ifflow leaves the property in more than one
direction. Calculations shall include runoff from adjacent upgradient properties. A
proponent may demonstrate that a feature beyond the property boundary is more
appropriate as a design point.

F. A downstream hydrologic analysis must be performed to determine whether peak
flows, velocities, and hydraulic effects are attenuated by controlling the 2-year, 10
year, 25-year and 100-year, 24-hour stonns. This analysis must be performed at the
outlet(s) of the site and at critical down tream locations (stream confluences,
culverts, other channel constrictions, and flood-prone areas) to a confluence point
where the site drainage area represents 10% of the total drainage area above that
point.

G. The proponent shall pto\~de pre- and post-development total runoff volumes. The
post-development total runoff volume shall be equal to 90 to 110 percent of the pre
de\'elopment total runoff volume (based on a 2-year, 10-year, 25-year, and SO-year, 24
hour storms). Calculations shall include runoff onto the project Site from adjacent up
graruent properties.

F\P2005ID257\A20\Town Regulations and Dala\Anachmenl D . Example Sionnwarer Standards.doc
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Suitable practices for source control anu pollution pre\Tlltion are identified in :l

long-term pollution prewnrion plan, and thereafter are lmplemented and
mainrainc:d;
S[Pfl11\\'Jter mannYCJ11cnt practices are sized to treat the \\'atL:f OU:llit\' Volume

~ , .
or \\ :lter Qualiry Flow;
Appropriate prerreatl11l:l1r is pro\'ided in accordance with the _

StOf11lW,Uer Drainage :\lanu;lj~ and
Swnnwattr treatmwt practices arc maintained as designed.

b.

d.

c.

a.

B. (:ol11pliancc \\'ith rht" gruuntlw:1ter n::chargL: regUlren1ents under Sranlhrd (, shall be
considered nde(~l1atl; to meet [he treatment standards spccitled in 5.;\ ~lh()\·e for rhl:
Gruund\\·attr Rechar~t' Volume.

Standard 6: Groundwater Recharge

I
I

Lo~~ of :lI1nLlal recharge tu ~roundw;ltcr shall he eliminated or lTllnimizl'd to the nlJ.ximulT1
extent pL\crJcahk thrnugh the use of infiltration mCa~llrCS incJuding tn\·ironn1cntalJ~·scnsiti\ c
sire desig-o) ]0\\- 1l'l1pacr cle\'(°lopl11cnt technillues, ~tl1n11watcrmanagement rracticc~, and goud
(lperarinrl and maintel1:1t1CC. At a minimum the a.nnual recharge fron1 the post*de\c](lpt11tnt sirt
~bal1 approi\.imarc the annual recharge from rhe pre-de\"clopmcnt Or cxi;;;ring site conditions.
lnftlrracion ()f ::itornlwat.cr runoff from lanu lI~CS with higher potential pollutant lc.:Jads near or to
a critical 7u'ea is prohibited. A dischar?;e is near a cdrjcal :lrea if there is a :-)rrong likelihoud of a
.significant impact occurring to a critical area, taking into account $ite-spccific f:letor~.

I
I
I

.\. 1:01' }lll ;lrC<ts cO\"t.::rcd by il1lptr\·iou5 surfaces, [he t()ta/ YO/LIme of rcch:lrgc that must be
!1uinlained shall he calcLlht~d ,IS follows: I

INOT!':: The NRCS cla"ilies soils into four hydrologrc groups A thru 0 indicative of the
mln,mum lIlfiltration obtained I')t a soil :lIter prolonged wetting. Group A soils have the
lowest runoff potential and the highest infiltration rates, while Group 0 soils have the
highest runoff potential and the lowest infiltration rates. 11,e prescribed stormwater volume
that is required to be intlltratcd must be determined using existing site conditions and the
infiltration rates set forrh bdow.

I h'drologic Group Volume to Recbarge (x Total Impervious Area)

I
I
I

I lydrolo¥ic Group Volume to Recharge x Total Impen'iolls Area
A i-,'tavels, sand, loamy sand or sandy loam 0.6 inches of runoff
B silt\, loam 0.35 inches of runoff
C sandI' clay loam 0.25 mches of runoff
o clav, silty clay loam, sandy clay, silty clay 0.10 lIlches of runoff

I
I

For each NRCS Hydrologic C;roup on the site, the "olume that must be recharged equals
the recharge volume abm'e multiplied by the total area within that NRCS Hydrologic Group I

I
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d,at is impervious. In filtration of these volumes muSt be accomplished using appropriate
m\.1Ps. These EMPs include bioretention areas, rain gardens, dry wells, infiltration basins,
infiltration chambers and galleys, infiltration trenches, leaching catch basins, and vegetated
filter strips. Roof runoff may be infiltrated without any treatment, and d,at infilrrated
volume rna)' be used to satisfy the toral recharge volume and reduce the water quality
volume.

To size infiltration EMPs, proponents may use either the sratic method or the dynamic
infiltration method. The sratic method assumes that d,e entire volume is discharged to
storage instantaneousl)" is eas), to calculate and generally results in a larger recharge volume
than the dynamic method. The dynamic method assumes that that the recharge EMP is
inflltrating as it fllis and requires certain rechnical calculations that take this techarge into
accounr when sizing the infiltration EMP.]

E. When designing infiltration BMPs, adequate subsurface information needs to be
obtained. Infiltration systems must be installed in soils capable of absorbing the
recharge volume (i.e. not D soils). Surface infiltration structures must be able to drain
fully within 72 hours. In addition, there must be ar least a three-foot separation from
the bottOm of the infiltration structure and the seasonal high ground water table or
bedrock/ledge. Soils under EMPs shall be scarified or tilled to improve infiltration.

C. Pre-Treatment Requirements - All runoff must be pretreated prior to its entrance into
the groundwatet recharge device to remove materials that would clog the soils receiving
the recharge water. Pretreatment devices shall be provided for each BMP, shall be
designed to accommodate a minimum of one-year's worth of sedinlent, shall be
designed to capture anticipated pollutarlts, and be designed and located to be easily
accessible to facilitate inspection and maintenance.

D. Infiltration of stormwater may be prohibited or subject to additional pre-treaonent
requirements, at the discretion of the Stormwater Authority, for 1) land uses with higher
potential pollutant loads (see Standard 7),2) areas with soil or groundwater
contamination such as brownfield sites, and 3) public drinking water aquifer recharge
areas, wellhead prorection areas, or warer supply intake protection ateas.

Standard 7: Land Uses with Higher Potential Pollutant Loads

Stormwater discharges ftom land uses with highet potential pollutant loads requite the use of
specific source control and pollution prevention measures and specific stormwater management
practices, approved by the Stormwater Authority for such use.

A. The following uses or activities are considered "high-load areas," ,vith the potential to
contribute higher pollutant loads to stormwater, and must comply with me
requirements ser form in this section.

a. Areas within an industrial site mat are the location of activities subject to me
DEP Industrial Stormwater General Permit (except where a No Exposure
Certification for Exclusion from the General Permit has been e.xecuted)

b. Vehicle salvage yards and recycling facilities
c. Auto fueling facilities (gas stations and other facilities with on-site vehicle

fueling)

F:\P2005\02S7\A20\Town Regulations and Data\Attachmcnt D· Example Siormwater Standards.doc
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d. Exterior fleet storage areas (cars, buses, trucks, public works equipment)
e. Exterior vehicle service, maintenance and equipment cleaning areas
f. Commercial parking lots with high intensity use (1,000 vehicle trips per day or

more). Such areas typically include fast food restaurants, convenience stores,
high turnover (chain) restaurants, shopping centers and supermarkets.

g. Road salt storage facilities (if exposed to rainfall)
h. Commercial nurseries
J. Non-residential facilities having uncoated metal toofs with a slope flatter than

20 percent.
J. Outdoor storage and loading/unloading of hazardous substances or materials
k. Facilities subject to chemical inventory reporting under Section 312 of the

Superfund Amendments and Reauthorization Act of 1986 (SARA), if materials
or containers are exposed to rainfall)

I. Marinas (service, painting and hull maintenance areas).
m. Confined disposal facilities, disposal sites, landfills or wastewater residuals

landfills if stormwater that may come into contact with the confined disposal
area, disposal site, landfill or wastewater residuals landfill may cause or
contribute to the discharge of pollutants to wetlands, surface waters or ground
water or otherwise result in a release or threat of release

n. Other land uses and activities as designated by the Stormwater Authority

B. In addition to implementation of BMPs for designing site-specific Stormwater
management controls, high-load areas shall provide a stormwater pollution prevention
plan (SWPPP) describing methods for source reduction and methods for pretreatment.

C. If a high-load area demonstrates, through a SWPPP, the use of BMPs that result in no
exposure of regulated substances to precipitation or runoff or release of regulared
substances, it shall no longer be considered a high-load area.

D. Infiltration of stormwater from high-load areas are prohibited within critical areas (see
Standard 8). InfJltration of stormwater from high-load areas outside of critical areas (see
Standard 8) is allowed. For such discharges, proponents should use one pretreatment
BMP, one terminal treatment BMP, and one infJ.1tration BMP.

E. For high-load areas, the following stormwater management practices may be used for
treatment only if lined or sealed: Sand Filters/Organic Filters (may also be used for
pretreatment), Wet Retention Basins, Detention Basins, Constructed Wetlands,
Bioretention Areas, including rain gardens (underdrain required).

Standard 8: Critical Areas

A. Critical Areas are defined as:
a. Shellfish growing areas,
b. Bathing beaches,
c. Recharge areas for public water supplies (groundwater and surface water

supplies),
d. Any listed water bodies and wetlands as designated by the Town of _

F:\P2005\0257\A20\Town Regulations and Data\Attachment 0 . Example Stormw:ater Standards.doc
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B. The stormwater BMPs approved fot discharges to or near critical areas shall be
designed to treat the Water Quality Volume (WQV) for the post-development site.
These practices are included in the Connecticllt StorlllwaterQllality Manllal and the _
Stormwater Drainage Manual. These stormwater discharges require the use of a
trearment train that provides 80% TSS removal prior to discharge. This trearment train
shall include at least one pretreatment BMP, one terminal treatment BMP, and one
infiltration BMP.

C. Infiltration of stormwater from high-load areas are prohibited within critical areas.

Standard 9: Parking

A. Snow may not be plowed to, dumped in, or otherwise stored within 15 feet of a wetland
or warerbody, except for snow that naturally falls into this area. Snow storage areas shall
be shown on the site plan to comply with these requirements.

B. At the discretion of the Stormwater Authority, parking spaces may be required to be
construcred of a pervious surface (i.e. grass, pervious asphalt, pervious pavers).

C. Infrequently used emergency acce s points or routes shall be constructed with pervious
surfaces (i.e. grass, pervious asphalt, pervious pavers).

Standard 10: Redevelopment

A. Redevelopment projects are defined to include the following:
a. Maintenance and improvement of existing roadways including widening less

than a single lane, adding shoulders, correcting substandard intersections,
improving existing drainage systems and repaving;

b. Development, rehabilitation, expansion and phased projects on previously
developed sites; and

c. Remedial projects specifically designed to provide improved stormwater
management.

B. Redevelopment of previously developed sites must meet Standards 3, 4, 5, and 6 to the
maximum extent practicable as determined by the Stormwarer Authority. To make t11is
determination the Stormwater Authority shall consider the benefits of redevelopment as
compared to development of raw land with respect to stormwater. AU projecrs
involving redevelopment or reuse activities shall also improve existing conditions.

C. For all redevelopment projects, new stormwater controls (retrofitted or expanded) must
be incorporated into the design and result in a reduction in annual stormwater pollutant
loads from the site. Proponents of redevelopment projects shall make full use of all
opportunities for controlling the sources of pollution and to incorporate
environmentally sensitive site design and low impact development techniques. This is
particularly inlportant for constrained redevelopment sites where it is not possible to
install BMPs that treat the entire water quality volume. All redevelopment projects shall
also incorpotate measures that will address water quantity issues by reducing the peak
and total runoff from the site and by increasing groundwater recharge. Actions to
improve existing conditions should address known water quality and water quantity

F:\P2005\0257\A20\Town Regulations and Data\Attachment D· Example $tonnwater Standards.doc
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problems such as documented failures to meet the Sutface Watet Quality Standards, low
stream flow, or repeated flood events.

D. Redevelopment activities shall not infJ.Itrate stormwater through materials or soils
containing regulated or hazardous substances or areas with soil or groundwater
contamination.

E. The portion of a property that is currently undeveloped is not a redevelopment and thus
does not fall under Standard 10. Any development on previously undeveloped portions
of a property must comply fully with all of the other Stormwater Management
Standards.

Standard 11: Construction Erosion and Sediment Control

A. A plan to control construction related impacts, including erosion, sedimentation, and
other pollutant sources during construction and land disturbance activities (construction
period erosion, sedimentation, and pollution prevention plan) must be developed and
implemented in accordance with the Connecticut Guidelines for Soil Erosion and Sediment
Control (as amended).

B. AU development, regardless of the area of disturbance, must implement erosion and
sedimentation controls prior ro and during construction.

Standard 12: Easements

A. Where a site is traversed by or requires construction of a watercourse or
drainageway, an easement of adequate width may be required for such purpose.

B. There shall be at least a 10-foot wide permanent maintenance easement corridor on
each side of any stormwater management system element, as well as at least a 10
foot wide temporary construction easement corridor contiguous with the boundaries
of the permanent easement. For systems using underground pipes, the maintenance
easement may need to be wider, depending on the depth of the pipe.

Standard 13: Operation and Maintenance

A. A long-term Operation and Maintenance (O&M) Plan shall be developed and
implemented to ensure that stormwater management systems function as designed. This
plan shall be reviewed and approved as part of the review of the proposed permanent
(post-construction) stormwater management system and incorporated in the
Stormwater Management Plan. Execution of the O&M Plan shall be considered a
condition of approval of a stormwater management permit application. If the
stormwater management system is not dedicated to the town pursuant to a perpetual
offer of dedication, the Stormwater Authority may require a project proponent to
establish a homeowners association or similar entity to maintain the stormwater
management system. For high-load areas or activities under Standard 7, the O&M Plan
shall include implementation of a SWPPP.

F:\P2005\0257\A20\Town Regulations and Data\Attachment 0 . Example Stormwater Standards.doc
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B. The O&M Plan shall at a minimum identify:
a. StOnnwater management system(s) owners;
b. The party or parties responsible for operation and maintenance including how

future property owners will be notified of the presence of the stOnnwater
management system and the requirement for proper operation and maintenance;

c. The routine and non-routine maintenance tasks to be undertaken after
construction is complete and a schedule for implementing those tasks;

d. Plan that is drawn to scale and shows the location of all stOrmwater BMPs in
each treatment train along with the discharge point;

e. Description and delineation of public safety features; and
f. Estimated operations and maintenance budget.

The stormwater management system owner is generally considered to be the
landowner of the property, unless other legally binding agreements are established.

D. The proponent shall include with the stOrmwater management permit application a
mechanism for implementing and enforcing the O&M Plan. The proponent hall
identify the lots or units that will be serviced by the proposed stOrmwater BMPs. The
proponent shall also provide a copy of the legal instrument (deed, homeowner's
association, utility trust or other legal entity) that establishes the terms of and legal
responsibility for the operation and maintenance of stOrmwater BMPs. ln the event
that the stOrmwater BMPs will be operated and maintained by an entity, municipality,
state agency or person other than the sole owner of the lot upon which the stonnwater
management facilities are placed, the proponent shall provide a plan and easement deed
that provides a right of access for the legal entity to be able to perform said operation
and maintenance functions, including inspections.

['\IOTE: [t is recommended that the stormwater management permit include a condition
requiring that the responsible party provide a copy of the petmit approval and the lega!
instrument to each unit or lot owner at or before the putchase of each unit or lot to be
serviced by the stonnwatcr B:\lPs.J

E. The owner shall keep the O&M Plan current, including making modifications to the
O&M Plan as necessary to ensure that BMPs continue to operate as designed and
approved. Proposed modifications of O&M Plans including, but not limited to, changes
in inspection frequency, maintenance schedule, or maintenance activity along with
appropriate documentation, shall be submitted to the Stormwater Authoriry for review
and approval within thirty days of change.

F. Parties responsible for the operation and maintenance of a stOrmwater managemenr
system shall keep records of the installation, maintenance and repairs to the system, and
shall retain records for at least five years.

G. Parties responsible for the operation and maintenance of a stormwater management
system shall provide records of all maintenance and repairs during inspections and/or
upon request.

H. When the responsible party fails to implement the O&M Plan, including, where
applicable, the SWPPP, the municipality is authorized to assume responsibility for their

F:\P200S\o2S7\A20\Town Rei,rulations and Data\Anachmenl 0 . Example $tormwaler Standards.doc
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implementation and to ~l'CUIT rl'inlbuJscmcnr for as~ocjJll'd expt..:nscs (rom tht.'

fcspullsihle party, including, jf ntcc~sary, placing alitn (l!1 the suh\ecr pr(Jperty.

• Landscape irrigation,

• l'ncontaminated I,'foundwater discharges such as pumped grounuwater, foundatlon
drains, water from crawl space pumps, and footing drains,

• Irrigation \vater,

• I ,ilwn watering rut1< )ff,
• Residual street wash water,

• Discharges of uncontanljnateJ air coolEtioncr condensate,

• Discharges of tlows fro In tIre fightjng activities,

• Discharges containing no chemical additives (including chlorine) from rhe tlushtng
of fire protection systenls, and

• Naturally occurring discharges such as rising groundwater, uncontaminated
groundwater infiltration, springs, and flo\\"s from riparian habitats and wetlands.1

.-\. 1\1l S[t lrI11W,ltl.~r IlianagL'lllcnr permiT applicmioos nlL1st include a StOrmwate!'

.\lanagcl11cnt Plan. This plan shall document h,,,," the proposed project C0111P[,C, \\"Ith
the stOrtl1\\-:trcr stclndards :loLl muSt be suhmitted \\"jrh the stan1}' and ::;if.,.rnatufe of a
Profcs~ional I~1l.L.~nl:cr (VI) licenscJ lt1 the St:HC of Connecticut.

INOTE: The storm\\"3ter management system is the system for con\"e\"lng, treating, and
intlltrating stonnwater on site including stonnwater best management practices and an~

pIpes intended to transport stormwater to the hlt'oundwater, a surface water, or municipal
separate stoml sewer system. Illicit discharges to the stormwater management systenl arE
discharges that are not entireh' comprised of stonmwater. l\otwithstanding the foregoing, an
illicit discharge does not include discharges from the following acti\'itics or facilities:

:\. .\11 illicit djschar~t::s to the stonnwatcr l11anagcInr.:nt systtlll afe prohihired.

Standard 14: Stormwater Management Plan

Standard 15: Illicit Discharg-es

o FLJSS&O'NEILl
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Targeted Stream Corridor Recommendations
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Appendix D

Stormwater Retrofit Concept Designs
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"t.4YRTLE'S GARDEN"

FUSS & O'NEILL
Discipline to Deliver

TOTAl. It.4PERVIOUS
AREA - 0.47 ....CRES

PLANT WITH N....TlVE
SP£ClES THAT TOLERATE

Y1ET CONDtTlONS
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VERNON FIRE
STATION
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CONCRElE CURB STOPS

CONSTRUCT STORMWAlER BASIN
ALONG BACK EOGE Of PAVEMENT

PLANT WITH NAllVE SPECIES
TOLERANT Of WET CONDITIONS

FUSS & O'NEILL
f)i.l'cipline to Deliver

PARKING/ACCESS

TOTAL IMPERVIOUS
AREA = 0.75 ACRES

DISCHARGE TO EXISllNG WETLANOS
I/IA VEGETATED SWALE-------::::::::.......r..
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REPLACE WAU<WAY
WITH FOOTBRIDGE

RECONFIGURE CULVERT AND
HEADWALL TO PROMOTE
DETENTION

--REPLACE TRAFFIC ISLAND
WITH BIORETENTION AREA

IMPERV10US AREA
SERVED = 1 ACRE

PLANT WITH NATlVE WATER
TOLERANT SPECIES
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FRIENDS OF TilE IIOCKANUM RIVER LINEAR PARK
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STOR~I\\.-\ II.H RI.I ROt'l1 «( )~( I 1'1
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REllOVE ACCOllULATEO
SEDIMENT

RESTORE OUltET CHANNEL:

1. REMOVE VEGHAnON FROM OUlLET CHANNEl
2. RE-BEO EXlSnNG R1PRAP CHANNELWllH

SUITABlE BEDDING MATERiAl
J. REPLACE R1PRAP

AlTERNAnVELY. REPLACE W1lH
VEGETATED SWALE

IRII"'\J),,(lIl1ll 11()(I\.\'d \1 1<[\1 R 11;-...·1 \RI'\I~"

EXISllNG BASIN

FUSS & O'NEILL
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REPLACE CATCH BASINS WITH
DEEP SUMP, HOODED CATCH BASINS (TYPICAL)----------,l/
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INSTALL NEW CATCH BASIN
TO RECOt.lBINE nows

INSTALL NEW
STORMWATER BASIN

WITH SEDIMENT .OREBAY

ROUTE 30

CONNECT TO EXISllNG DRAINAGE UNE
WITH DIVERSIONARY CATCH BASIN I'OR

TREATMENT 0. LOW nows AND BYPASS
or HIGH nows

f

INSTALL NEW OUTLET STRUCTURE
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ZONE 5& 6

1
2,

ZO E4

PLANTING ZONES AND PlANT SELECTION PER DETA l SHEET 7
ALL PLANTINGS SHAll BE LOCAL NATIVE SPECIES
IRRIGATION MAY BE PROVIDED FOR INIl~l ESTABLISHMENT AIIlD DRY SEASONS.

ZOI E 5 & 6

BIORETENTIQN SOIL

/---~ MULCH LAVER

/ SOD OR "O"'DCOVER SIDE SW'ES

ONE FT WIDE GEOTEXTllE (oPTIQO;.a.l)

~I':;>'""--t~~~-Z- THICK .7 STONE

.51 SlONE

WIDTH
VARIES

:::::r-,---'t. PERfORATED HOPE
" ~~~. COMPACTED SUElGRAOE BELOw PIPE

ADAPTED rRO~ CO"oNEcnCUT STQR... """ "ER OUA..ITY MA"IUAI. (2004 ""'ID CHA8lOTTE -
"" K '" R /\ P T- "'l TR n "I ~p lI,J MAN A APR

HOftl NT 5
VERT--

""'"YEA'

PAl'!- ..11..1

FUSS & O'NEILL
Discipline to De/tver

FRIENDS OF TilE flOCKA UM RIVER LINEAR PARK

STORMWATER RETROFIT DETAILS

BIORETEr-.TTION AREA

TA~KFRIIOOSE' RIVER WATFkSHED

PROJ No 20050251 K1.O
DATE FBlRUARY 2llClll

DET 1



ACCESS MANHOLE

DIVERSION WEIR

CUT EXISTING PIPE AND
ADD MANHOLE OR FLOW

SPLITTER BOX I

EXISTING PIPE USED AS
BYPASS FOR HIGH FLOWS

NEW PIPE TO CONVEY LOW
FLOWS TO TREATMENT AREA

DET2

PROJ No 200502!>1A20
0 ... tE fEBRIJAAV 2009fRIENDS OF THE HOCKA'lUM RIVER L1'l'EAR PARK

STORMIVATER RETROFIT DETAILS

FLOW SPLITTER

T"....KfRHOO~I" RI\iEk WATERSIIED

FUSS & O'NEILL
Discipline to Deliver""'"""..
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ANTI-SEEP
COLLARS

EMBANKMENT

II m m -'-1"-"'-1"-'"
ANTI-FLOTATION PAD

6
H

FREE BOARD

LITTORAL SHELF WI WETLAND l
PLANTINGS, 10' MIN. WIDTH

INVERTED WATER
QUALITY ORIFICE

LOCATED THIS SIDE
SEE DETAil

OUTLET STRUCTURE WITH TRASH
RACK 6

R

MIN. FREEBOARD
FROM TEMP. POOL [LEV.

RIP RAP BERM
AND WEIR

SLOPE STABILIZED
TO POND BOTTOM

50 YEAR [VENT
STQRMWATER STORAGE

~ EMERGENCY WEIR

/--~Jl:,,,,,:- ~ ~ +_=:_:_====:-~,,---':~.-----------I-~-=:j::~c:::t=</ IF USED

"'o'?"'-~:,E.s. OR ,$(0.0; TEMPORARY PO PERMANENT POOL 6" MIN FREEBOARD g<V

':I' S HEADWAll l)i,1",,----.,...L-------------\-T--~-";==T'::n"_t---"'--'==f__t='-:_:;;_-_f-___:_/."v
1-0 ~

~m"'m"'l "'m"'m"'m
STORM INLET

ENERGY DISSIPATOR

SEDIMENT FOREBAY BACK OF OUTLET STRUCTURE
LOCATED AT TOE OF 10:1 SLOPE

MAIN POND

BASIN/POND PROFILE

DUCTILE IRON MAINTENANCE
DRAIN PIPE WITH SLUICE
GATE OR VALVE (OFFLINE
FROM OUTLET AND LOCATE
VALVE IN BERM) 0.5 7
SLOPE MiN

NOTES
1 4-6 INCH LAYER OF AMENDED SOIL is RECOMMENDED IN ANY

AREA WHERE PLANTINGS ARE REQUIRED

ADAPTED FROM THE CONNECTICUT SlORMWATER QUALITY MANUAL (2004) AND THE CHARLOTTE 
MECKLENBURG, NC POST-CONSTRUCTION B\.lP DESIGN MANUAL (APRil 2008)

FRIENDS OF TilE 1I0CKANUM RIVER LINEAR PARK

STORMWATER RETROFIT DETAILS

STORMIVATER BASIN I POND PROFILE

1'CAe'
HOfl:Z NTS"£.,

DATUM

HO'""£.,
"

~ GRAPIi C SCAl.[,

wtiVf fOlldO,COIo!

FUSS & O'NEILL
DisciplineJ to Deliver
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ZONE 6

1 plA",r <,jGS ZONES A....O PlANT SELECTI() ....
PER NOTES ON O£TAJ~ SHED 1

2 All P\.A....T\loGS Sl-\All BE LQC..t.... W,TlVE:
SPECIES

J 'RRfC,lTJON MAY 6E PROV1DE:O roq ... A_
ES·A8llSHl,l[ ..... A.'\IO DRY SEASONS

ZO:-;E5

ZO:-;E4

PLA~ VIEW
><Of TO 5CAL[

l'iOTREESON
EMBAl'iK~lEl'iT

·".

ZONES: 5/6 4 3 2 232 2 3 4 SEED

AllloPl'[D fllOU n« CO'O..rCTlClJT STORVWU£li! OUA;JTY Ill ·."..... (2001-: ......., T>o[ C!"AJn.onr
loI£OHr........c. "'C I'05f·COOoStwvCTlON llio'P 0£5IGH ~ill ( ....1I!Il ;moe:

POND CROSS SECTION

HORZ HTS".,
HORZ".,

FUSS & O'NEILL
Discipline to Deliver

FRIE OS OF TilE IlOCK ANUM RIVER LINEAR PARK

STORM WATER RETROFIT DETAILS

POND PLANTI 'G PLA

Pfl;OJ .... 2QOSU2S1.AZO
OI\TE fE8R~Y 2008

DET4
TA'.;KFRIIOOSF' RI\'FR WA TERSHED



I'"LOW
..... - ....

2~ /'1AlC MUM EFFECTIIJE SUJf'E

POST

(

O,,",STR>JCTION
CO"lT~o...S

EASE"'IENT

STO R P RAP APRON

PROFILE

, -

PLAN

.-

FLOW_ v ....

2% l"'AX MlJM EFFECTI'IE SLOf'E

IJA~IES - MAXiMlJ'"' 100

r---- Cl-tECK DAr1

-

2 MINIMUM
WATE~ QUAliTY STORM

IJA~IES "EIGHT TO
BE DESIGNED TO
MAINT AIN
EFFECTIIJE SLOPE
LESS THAN 2%

'~~
---

CHECK DAM AND

FOREBAY BERM DETAILIJEGETATION
MAINTAINED TO

.)-. 6 HEIGHT

BOTTOM WIDTH

SECTION A- A

NOTES
CONNECT GRASS SWALE EASEMENT TO A DEDICATED
PUBLIC RIGHT OF WAY WITH A 20-FOOT ACCESS
EASEI.IENT

~
">

ADAPTEO rROM THE" CO"'NECTICUT STQRMWATER QUALITY l,4ANUA '2004) AND THE CHARLO~TE -
MECl(1 ENBURG NC POST CONSTRUCTION 8VP DESIG".l I.IAIljUA APRI 2008)

DR''''
"E"

'fifNI Ford) COW

FUSS & O'NEILL
Discipline to Deliver

FRIENDS OF TIlE IIOCKANUM RIVER LINEAR PARK

STORMIVATER RETROFIT DETAILS

VEGETATED SWALE

PROJ ... 2l10502S1 A20
DAft FEBR\IAAY 211118
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P OFILE
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STORM WATER STRUCTURE PLANTING ZONES
ZONE OESCRIPTION

I DEEP WATER AREA INUNDATED WITH I TO 3 FEET OF WATER THROUGHOUT THE GROWING SEASON

2 SHAllOW WATER BENCH INUNDATED WITH 0.5 TO I FOOT Of WATER THROUGHOUT THE GROWING SEASON

~ SHORELINE FRINGE
REGULARY INUNDATED, RANGING FROM 05 FT ABOVE TO 05 fTBELOW THE

PERMANENT POOL ELEVATION

I. RIPARIAN FRINGE
PERIODICALLY OR SEASONALLY INUNDATED. fROM 05 FT ABOVE THE PfRMANENT

POOl ELEVATION TO THE APPROXIMATE 2- YfAR STORM WATER SURFACE ELEVATION

5 FLOODPLAIN TERRA.CE
\~NFREQUENTLY OR IRf:l;EGUlARlY INUNDATED, fROM THE APPROXIMATE 2- YEAR WATER
SURFACE ELEVATION TO THE 10- YEAR WATER SURFACE ELEVATION

6 UPlAND IABOVE THE 10- YEAR WATER SURFACE ELEVATION

Q.lNrRl'J.. PLAt'; TING NOTES:

Grosses, Forbs, and Sedges in Zones 1, 2 and 3. Plant selectons should be appropriate for the
field envlronmenta conditions of t e panting site.
'Zone 1 - Deep Water Errlergents: The des'gner should employ a method of Mtriangular spacing M

•

and on approximate density of about 05 plants per square foot, A minimum of 2 herbaceous
species sholl be selected, for p acement ,n eoc of the Zone 1 planbng areas
·Zone 2 - Shallow Water Bench Emergenls: The designer should employ a method of
"triangularspacing M, and on appro x mote density of abaut 0.5 plants per square foot, A m;nimum of
3 herbaceous species sholl be selected, for placement in each of the Zone 2 planting areas
·Zone 3 Shoreline Fringe: The designer should employ a method of "triangular spacing M

, and on
approx;mate density of about 0,5 plants per square foot, A minimum of 4 herbaceous species shalf
be selected, for placement in each of the Zone 3 planting areas,

Grosses, Forbs, and Sedges (Seed Mixes) in Zones 4, 51 and 6.
'Zone 4 -Riparian Fringe, Zone 5 - Floodplain Terrace and Zone 6 - Planting zones sholl receive
preparation and seeding, with on appropriate seed mix, for establishing Native Wet Meadow, or
Native Dry Meadow.

Trees, Shrubs, and Vines in Zones 4, 5 and 6 (ALL BMP's EXCEPT BIORETENTION): In designing and
executing the plantings for Zone 4 -Riparian Fringe, Zone 5 - Floodplain Terrace and Zone 6 -
Upland Plantings, the designer should consider the following'
·Employ a method of "random spac;ng M

, and a density of 1000 stems per acre, A full 70% of the
species sholl be Large Maturing Deciduous Tree species, and 30% shOll be Small Maturing Deciduous
Tree, Evergreen Tree, Deciduous Shrub. or Evergreen Shrub species.
'A minimum of 5 Lorge Maturing Deciduous Tree species sholl be selected for each planting area
and a minimum of 3 Small Maturing Deciduous Tree, Evergreen Tree, Deciduous Shrub or Evergreen
Shrub species sho'l be selected for each planting area,
• The use of 3 plants of the same genus does not constitute the minimum selection and shou d be
avoided
'In addition to tne 5 large stock tree and the 3 small stock tree requirements, each planted area
Sholl contain. n terspersed randomly among the stocl<, 'arge maturng decidious trees at a planting
density of 20 trees per acre, ood a minimum size of two-'nch col'per (2"co'.).

- rees, Shrubs. and Vines n 810RETEN TION AREAS ONLY In deSIgning and executing the plantings
for Bioretention Areas. the designer should consider the follow'ng
·Employ a method of "ror'ldom spacing M

, and a density of 2000 stems per acre. A maximum of 10%
of the species sha! be Large Maturing Deciduous Tree species. and 90% shOll be Sma I Maturing
Deciduous Tree, Evergreen Tree. Dec'duous Shrub, or Evergreen Shrub species. Up to 25% of t e
Small Matur'ng Tree requlremen: (90%) may be subst;tuted w,th certain grasses that grow to 3- fl
to 5- fl in height if plan ted in five or seven-gallon pots
·A min'mum of 3 Lorge Maturing Deciduous Tree species shall be se ected for each planting area,
and
a minimum of 3 Small Maturing Deciauous Tree, Evergreen Tree, DeciduOUS Shrub or Evergreen
Shrub species shall be selected for each planting area,
• The use of 3 plants of the some genus does not constitute the minimum selection and should be
avoided

ADAP1ED fROM THE CONNECTICUT STORMWATER QUALITY MANUAL (2004) AND THE CHARLOTTE MECKLENBURG, NC
POST CONSTRuCTION BMP DESIGN MANUAL (APRIL 2008)

,""', FRIENDS OF TIlE IIOCKANUM RIVER LINEAR PARK
PROJ No 20050251 A20
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Site-Specific Stormwater Retrofit Cost Estimates
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Site-Specific Stonnwatet Retrofit Cost Estimates - Tankerhoosen River Watershed Management Plan

Design, Permitting, c
}Contingency il

0
~

~ ~ ~
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;; c :;; -gil0 F U
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N 0

8
~ ;; 0 ~ ~~c_ g 0 "'" 8
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U "2 .!!! .gg ;; U c :; '" -aliic go 0 0 ~ '" 0 81;'c :0 :0 ,,!::!. c U ]i 0. U

00 0 0

~:0 0 U .... S ~c
"#. c0

U
c ......

Tankerhoosen Lake

Sediment Forebay 77,000 total, 2004 dollars 1 $93,700 32% $30,000 $123,700 30 $6,310 6% $380 $6,690(BEC estimate)

4 Deep Sump CBs, piping, and swale 20,000 total, 2004 dollars 1 $24,300 32% $7,800 $32,100 50 $1,250 15% $190 $1,440
(BEC estimate)

Northeast School

Bioretention Area 1 $14.56
If( (commercial!

2892 542,100 32% $13,500 $55,600 15 $4,660 8% $370 $5,030
industrial area

Biorelention Area 2 $14.56
ttr (commercial! 2137 $31,100 32% $10,000 541,100 15 $3,440 8% $280 $3,720
industrial area

SW Basin 57.27 1ft develooed area 2495 518,100 32% 55,800 523,900 30 $1.220 6% $70 $1,290
Mount Vernon Aoartments
SW Basin $7.27 1ft developed area 5862 542,600 I 32% $13,600 $56,200 30 $2,870 I 6% $170 $3,040
DeeD sumo CBs $3,125.00 ea. 6 $18.800 I 32% $6,000 $24,800 50 $960 I 20% $190 I $1,150
Fire Station (Route 30\
SWBasin 57.27 1ft developed area 2976 $21,600 I 32% 56,900 528,500 30 $1,450 I 6% I $90 I $1,540
Veaetated Swale $14.56 1ft" 59 $900 I 32% $300 $1,200 10 $140 I 7% 510 I $150
Vernon Historical Society (Route 30)
Pocket Weiland 30.6V'0.71 1035) 1ft 1081 $5,500 I 32% 51,800 57300 10 $860 I 6% 550 I $910
Veaetated swale $14.56 1ft" 657 $9,600 I 32% $3,100 $12,700 10 51,490 I 6% 590 I $1.580
CoonDOT Commuter Lot Route 6/44 and 1-384 lnterchanae)
Veaetated swale $14.56 1ft" 532 $7,700 I 32% 52,500 $10,200 29 5530 I 7% I $40 I 5570
SW Basin I 57.27 I 1ft' (developed area) I 7105 I $51,700 I 32% I $16,500 I $68,200 I 30 I $3,480 I 6% I 5210 I $3,690
ConnDOT Commuter Lot 1-84 Exi!ll)7)
SW Basin I $7.27 I 1ft' develooed area 5299 I $38,500 I 32% $12,300 550,800 30 $2,590 I 6% I $160 I $2,750
VeQetated Swate I $14.56 I 1ft" 103 I $1,500 I 32% $500 I $2,000 10 $230 I 7% I $20 I $250
Gerber Technoloaies Office Buildina
Sediment Forebav I $50 I Iyd of riprap I 40 I $2,000 I 32% I $600 I $2,600 30 $130 I 30% I $40 5170
Discharae Channel I $3.86 I Ift2 I 2324 I $9,000 32% $2,900 I $11,900 30 $610 10% I $60 $670
lake Street School

Bioretention
ttr in commercial! $71,300 32% $22,800 $94,100 15 $7,880 8% $630 $8,510

$14.56 industrial area 4900

Nole:
Rate of Inflation used - 4%
Interest discount rate used 7%
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Attachment 5

Connecticut River Watch Program

HOCKANUM RIVER RAPID BIOASSESSMENT

SUMMARY REpORT 2007

a Connecticut River Coastal
~ Conservation District, Inc
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Hockanum River Rapid Bioassessment Summary Report 2007
Jane Brawerman, Executive Director/Connecticut River Watch Program Director

In cooperation with Friends of the Hockanum River Linear Park in Vernon, the Hockanum River
Watershed Association, and the Connecticut Department of Environmental Protection
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The Hockanum River Watershed

BACKGROUND

INTRODUCTION
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During the fall of 2007 the Friends of the Hockanum River Linear Park of Vernon coordinated and
conducted a rapid bioassessment of the Tankerhoosen River with guidance from the Connecticut River
Watch Program. The bioassessment was planned in collaboration with other watershed stakeholder
groups and the Connecticut Department of Environmental Protection (DEP). Teams of volunteers,
including land use commissioners, members of the Hockanum River Watershed Association and the
Hockanum River Linear Park Committee of Vernon, a science teacher and students from Rockville High
School, and members of the community assisted with the bioassessment, a survey of the benthic
macroinvertebrate community following the DEP protocol: Rapid Bioassessment in Wadeable Streams and
Rivers by Volunteer Monitors.

The monitoring project was the eighth component of a community-based effort to assess the health of
the Hockanum River begun in 1999. The study began with a physical survey of the Hockanum River,
and continued in 2000 with a physical survey of the Tankerhoosen River. In 2002, the first bioassessment
of the Hockanum and Tankerhoosen Rivers was conducted, and from 2003 through 2006 bioassessments
were focused on the Tankerhoosen. It is our hope that this community-based monitoring and
assessment effort will continue as a long-term program to help insure the improvement and protection
of this valuable resource.

Goals of the monitoring program include: to collect baseline information about the condition of the
Hockanum River and its tributaries; to identify areas of the river in need of protection or restoration;
and to raise community awareness of the River and the need to restore and protect it. Information
collected will be used to identify, plan and prioritize conservation and improvement efforts. The CRWP
monitoring program is intended to complement and build upon ongoing efforts to improve conditions
in the watershed and raise public awareness of the river.

The Hockanum River is a major tribu tary of the
Connecticut River located in north central
Connecticut. From its beginnings in Shenipsit Lake
in Ellington, the Hockanum flows approximately
twenty-five (25) miles to its confluence with the
Connecticut River in East Hartford. The River's
watershed comprises a seventy-seven (77) square
mile area draining large portions of Ellington,
Tolland, Vernon and Manchester, and smaller
portions of Somers, Stafford, Bolton and East
Hartford. While areas of the watershed are
undeveloped, the Hockanum flows through an
increasingly urbanized landscape as it travels
downstream. The River also assimilates waste
from three sewage treatment plants.

The Hockanum River is on the state Impaired Waters
List (Vernon to Mouth), with impairments listed as
aquatic life support, contact recreation/bacteria,
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and inadequate fish passage. Suspected causes of these water quality impairments include agriculture,
landfills, highway maintenance and runoff, urban runoff and wet weather discharges. Shenipsit Lake is
also included on the list due to flow modification from public water supply diversion.

Despite its water quality problems, the Hockanum River is a well-used recreational resource. An annual
spring canoe race brings many enthusiasts to the river. The Hockanum River Linear Park not only
protects areas of the river and riparian habitats, but also contains a network of riverside hiking trails.
The trails provide casual hikers the opportunity to enjoy the natural beauty of the river, even in some
bustling commercial areas. Further, the presence and use of the Linear Trail helps to promote
stewardship of the river.

Hockanum River Restoration and Protection Efforts

The Hockanum River has been the focus of a number of local and regional efforts to improve its health.
In 1995, the Tolland and Hartford County Soil and Water Conservation Districts (now the North Central
Conservation District) initiated a watershed management project with funding from the DEP through a
grant from the US Environmental Protection Agency (EPA) under Section 319 of the Clean Water Act.
Activities undertaken as part of this project have focused on identifying and reducing pollution
problems associated with storm water runoff, and restoring fish and wildlife habitat.

Five different restoration and stabilization projects in the Hockanum River and tributaries have been
funded through the DEP River Restoration Grant program, one in East Hartford, two in Vernon, and
two in Manchester. In addition, in 2004 the DEP conducted intensive water quality monitoring on the
river under their TMDL (Total Maximum Daily Load) program.

The Hockanum River Watershed Association (HRWA), North Central Conservation District (NCCD),
and the Friends of the Hockanum River Linear Park of Vernon sponsor outreach and education activities
such as annual river clean-ups, hikes, and nature walks, and town based Hockanum River Linear Park
committees in Manchester and Vernon create and maintain a network of trails. In addition, over 80
businesses now participate in the NCCD sponsored Hockanum River Business Partner Program, which
encourages local business owners to adopt some simple "housekeeping" practices designed to reduce
pollutants from entering the Hockanum River.

As an outgrowth of CRWP monitoring activities, in 2005 the Friends of the Hockanum River Linear Park
also initiated a State of the Watershed Assessment for the Tankerhoosen River Watershed, with the goal of
describing the overall health, quality and flow of waters to address the need for watershed assessment
and planning. The four-part assessment covers Watershed Baseline Characteristics, Water Quality Data,
Plant and Wildlife Diversity Inventories, and Watershed Recreation Areas-Future Viability. A grant
from the Long Island Sound Futures Fund helped pay for the second component, which involved
collecting and analyzing chemical and biological water quality data at key locations in the watershed.'
This water quality study was completed by the consulting firm Fuss & O'Neill, which published a

report summarizing the study'S objectives, methods, results, conclusions and recommendations,
Tankerhoosen River Watershed Water Quality Monitoring Study, in March 2007. Concerns raised by the
study include:

• High levels of turbidity, bacteria and phosphorus after wet weather, indicating runoff-related
sources

1 National Fish and Wildlife Foundation Long Island Sound Futures Fund Application for Funds, Friends of
the Hockanum River Linear Park of Vernon, Inc., December 2004
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• High levels of nitrogen in both wet and dry weather, indicating runoff-related and chronic sources

• High levels of heavy metals following wet weather in all streams studied, and possible dry weather
sources of the heavy metal copper in Gages Brook

About the Hockanum River Study

The Connecticut River Watch Program is working in conjunction with watershed stakeholders to assist
and support a community-based river monitoring and assessment program in the Hockanum River
watershed. This effort is one of the watershed monitoring and assessment programs initiated in 1999 as
part of the new expanded basin-wide Connecticut River Watch Program.

The Hockanum River was recommended for monitoring/assessment by the Department of
Environmental Protection (DEP) ambient monitoring group. The CRWP monitoring program is
intended to complement and enhance existing efforts to improve conditions in the watershed and raise
public awareness of the river by the HRWA, the Linear Park committees, the North Central
Conservation District, and the watershed municipalities. Improvements have been implemented as part
of a watershed management project funded by the DEP through a U.S. Environmental Protection
Agency §319 nonpoint source grant watershed project. In 1998, CRWP was asked by the DEP and EPA
to help develop a volunteer monitoring program in conjunction with the watershed project.

The study began in 1999 with a Stream Walk Survey-a survey of physical characteristics-of the
Hockanum River main stem, and continued in 2000 with a similar survey of the Tankerhoosen River, the
Hockanum's major tributary. The surveys were conducted with assistance from members of the
Hockanum River Watershed Association and the watershed community.

A number of management considerations were raised by the surveys. In the Hockanum, much of the
river appeared to be impacted adversely by human development as evidenced by inadequate stream
buffers, adjacent residential, commercial and industrial development, non-native invasive plants, yard
waste, algae growth, exposed streambank soils, and sedimentation. At the same time, in areas protected
by the Hockanum River Linear Park, the river seems to support a diversity of wildlife, as well as
provide many opportunities for public access and recreation. In the Tankerhoosen, similar problems
were uncovered, though several areas of the river appear to be in relatively good condition, both
upstream and downstream. Also, there are very few areas where stream buffers are less than 25 feet and
where there are lawns adjacent to the stream. Further, numerous opportunities for recreational access
and use were identified in the survey; development and use of new access areas will help to heighten
awareness of the river's values and promote stewardship activities. Recommendations included
addressing concerns and threats identified by the stream surveys, completing the collection of baseline
information by surveying other streams in the watershed, and conducting additional river monitoring
activities to assess in-stream health.'

From 2002 through 2006, annual macroinvertebrate assessments were undertaken using the Connecticut
DEP Rapid Bioassessment for Volunteers (RBV) protocol. The studies were planned and conducted
with assistance from the Vernon Linear Park Committee and the Hockanum River Watershed
Association. The Tankerhoosen River was the focus of the assessments. In 2002 Hockanum River sites

2 Additional information about the surveys, including data summaries, can be found in the Hockanum River
Stream Walk Summary Report (May 2()()(), and Tankerhoosen River Stream Walk Summary Report (September
2001), published by the Middlesex County Soil and Water Conservation District (now Connecticut River
Coastal Conservation District). Both reports are available as PDFs on the District website:
conservect.orglctrivercoastal/riverwatch/publications.htm.
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were also included, and in 2003-2006, a site on Gages Brook, a small tributary of the Tankerhoosen, was
included. Results of the studies revealed general upstream-downstream declines in the percent
contribution of sensitive organisms at the sites, pointing toward a possible decline in water quality.
Recommendations included conducting a Rapid Bioassessment on an annual basis. 3

The Connecticut River Watch Program

The Connecticut River Watch Program (CRWP) is a volunteer water quality monitoring, protection and
improvement program for the Connecticut River and tributaries. CRWP is sponsored by the Connecticut
River Coastal Conservation District, and was initiated in 1992 in cooperation with River Watch Network
(now River Network). The program is designed to meet two major objectives: build awareness about
river resources and water quality, and collect scientifically credible data to use to identify and address
water quality problems. Working with local collaborators, CRWP now supports monitoring programs in
five regional watersheds. CRWP has become a model program, with wide support from local
communities and state and federal environmental officials. Funding for CRWP has come primarily from
the Connecticut DEP through US EPA grants under Section 319 of the Clean Water Act, and from
private sources.

Current project areas include the
Mattabesset/Coginchaug, Eightrnile, Salmon, Hockanum and Farmington River watersheds.

•
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Connecticut Basin Overview Area
From 1992-1998 monitoring activities focused on the
lower Connecticut River main stem and the
Mattabesset/Coginchaug tributary basin. The
program generated an extensive water quality
database, and raised local awareness of river
resources and water quality. CRWP information was
used by municipaljties to investigate potential
pollution sources, by the state for planning purposes,
and in developing a comprehensive management
plan for the Mattabesset watershed.

In 1999, CRWP was expanded into new watersheds
witllin the Connecticut River basin. A regional
support service, the program injtiates, supports and
coordinates community-based river monitoring,
assessment and improvement programs in regional
watersheds throughout the basin. CRWP continues to
put water quality and physical survey information
into the hands of local communities, and support
efforts to use that information to direct river and other
watershed protection and improvement efforts.
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3 Additional information about the rapid bioassessments, including data summaries, can be found in the
Hockanum River Rapid Bioassessment Summary Report, published by the Middlesex County Soil and Water
Conservation District in December 2002 (now the Connecticut River Coastal Conservation District), and
additional summary reports published by the Connecticut River Coastal Conservation District in May 2004,
March 2005, December 2006 and October 2007, also available on the District website.
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PROJECf SUMMARY

Goals

The Hockanum River Rapid Bioassessment was undertaken as part of an ongoing community-based
effort to document the health of the Hockanum River watershed. Led by the Friends of Hockanum
Linear Park, a decision was made to conduct another rapid bioassessment in 2007, again focused on the
Tankerhoosen River.

The overall goals include:

• Develop a baseline of information about the condition of the Hockanum River and tributaries

• Identify areas of concern and potential pollution problems that can be used to plan conservation and
improvement efforts

• Raise public interest in and knowledge of the Hockanum River, both about the resources it has to
offer and the problems it faces

• Develop public awareness of water quality issues and human impacts on our rivers

• Build on the existing local constituency for the Hockanum River and expand the base of active
volunteers

• Form the basis for more complex water quality monitoring activities that can be pursued in future
years according to needs, level of interest, ability to commit time, and the availability of resources

Study Design and Methodology

The DEP's Rapid Bioassessment in Wadeable Streams and Rivers by Volunteer Monitors (RBV) is a
benthic macroinvertebrate assessment protocol designed specifically for volunteer programs. Benthic
macroinvertebrates are bottom dwelling aquatic organisms that can be seen with the unaided eye, such
as stonefly, mayfly and caddisfly nymphs. They are good indicators of water quality for several reasons:
many are sensitive to pollution, the composition of the community is a good reflection of long-term
water quality (since they live there year-round), they cannot easily escape pollution, and they are
relatively easy to collect. In addition, there are many established methods for using macroinvertebrate
data to assess water quality and stream health. Benthic macroinvertebrates are collected from shallow
riffle areas by disturbing the stream bottom and catching the dislodged organisms in a net. The DEP
uses the riffle-dwelling benthic macroinvertebrate community as the primary indicator of biological
integrity of freshwater streams.

The RBV protocol is designed to help identify streams with pollution sensitive benthic
macroinvertebrate communities. It is not a definitive assessment procedure; data are used primarily for
screening purposes, to identify streams with either very high or very poor water quality. There are
twenty-six organisms included in the RBV protocol (see list, Attachment A). They are easily identified
due to their distinct shape, structure, color, or behavior. Each also provides key ecological information
about the stream environment. RBV organisms are categorized in one of three groups:

• Most Wanted - The most sensitive to pollution, requiring a narrow range of environmental
conditions. When abundant they are a sign of a non-impaired stream;

• Moderately Wanted - Less sensitive to pollution and found in a variety of water quality conditions.
When abundant, more information is needed about upstream conditions to infer water quality;
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Mid-stream site; downstream of agriculture

Upstream site; control site for watershed

Rationale

Impacts of pond

Impacts of Interstate 84 and upstream
development in the Tolland Industrial Park

Downstream site; integrator site for
nonpoint sources

7

Location

Behind the Tolland Agricultural Center, at
the footbridge on the walking trail

Bolton Road in Vernon (downstream)

Downstream of Dobsonville Pond in Vernon

Golftand, near conftuence with Hockanum
R. (100 meters upstream)

Tunnel Road in Vernon (upstream)

kerhoosen R.

kerhoosen R.

kerhoosen R.

kerhoosen R.

er

e: http://www.ct.gov/dep/cwp/view.asp?a~2719&q~325608&depNav _GfD=1654
sually dry weather conditions, Gages Brook could not be sampled as planned.

ere to be included in this year's study (see site map, Attachment C). Sites were selected to
in-depth upstream-downstream assessment of the Tankerhoosen River, as well as an
of Tankerhoosen tributary Gages Brook.s As indicated in the table below, several of the sites
P monitoring sites.

nkerhoosen River RBV Sites (listed upstream to downstream by river)

ges Brook

enerally scheduled to take place in the fall, during October and November, to document the
f the macroinvertebrate community following the summer, a "high stress" time for streams
flows and higher water temperatures.

Wanted - Least sensitive to pollution and tolerant of the widest range of conditions. When
make up the majority of a sample, they indicate some level of water quality impairment.

receive training in the RBV protocol in an indoor training session prior to conducting the
Sampling and analysis equipment and supplies, as well as reference materials to aid in

on of organisms, are provided by the DEP. Benthic macroinvertebrates are collected using a
ottom net 12" high X 18" wide with a mesh size no large than a #30 sieve (0.59 mm).
collect three replicate samples, each consisting of two one square meter collections or
t and identify the organisms in the field, and document relative abundance of key organisms
eld data sheets for the RBV protocol (see Attachment B). Volunteers also keep a

live voucher collection consisting of at least one of each type of organism found, preserved in
pyl alcohol. The voucher collection is returned to the DEP along with the data sheets'
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Volunteer Reauibnent, Training and Participation

Volunteer recruitment, training and coordination were handled locally by the Friends of the Hockanum
River Linear Park in Vernon, with assistance from Jane Seymour of the cr DEP and CRWP staff. #? 0
people attended the training session, held on October 6, 2007 at the Tolland County Agricultural Center
(TAC) in Vernon. The agenda included an introduction to local Hockanum River protection and
improvement efforts; an introduction to the Connecticut River Watch Program and the Hockanum River
Study; and a training presentation on the DEP RBV protocol.

After the training, volunteers were grouped into four teams, each with an experienced team leader, and
assigned a specific river site. Each team was provided with sampling and analysis equipment and
supplies: a kicknet, gloves, white plastic trays, forceps, hand lenses, ice cube trays (for sorting), field
identification cards, a data sheet, and a vial filled with 91% isopropyl alcohol for the voucher collection.

Teams proceeded to their sites to complete their fieldwork. They first identified three different locations
in the riffle where samples would be collected, then completed their collections. Samples were then
sorted and the organisms identified. Relative abundance of each RBV organism was recorded on the
RBV data sheet, and at least one of each type of organism found was placed in the vial filled with
alcohol for the voucher collection.
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River Location Most Moderate Least Total #

Tankerhoosen R. Bolton Road in Vemon 31% (4) 46% (6) 23% (3) 13

Tankerhoosen R. Tunnei Road in Vemon 30% (3) 60% (6) 10%(1) 10

Tankerhoosen R. Downstream of Dobsonville Pond In Vemon 14%(1) 71% (5) 14%(1) 7

Tankerhoosen R. Golfland. near confluence with Hockanum R. 17% (1) 66% (4) 17%(1) 6

REFERENCE' Compilation of high quality sites 47% (7) 40% (6) 13% (2) 15

all, the Tankerhoosen RBV data show good representation from the moderately wanted category (4-6
tel, with more limited representation from the most wanted (1-4 per site) and least wanted (1-3 per

categories, as seen in Table 2. Organisms in all three categories were represented at all sites. The
epresentation of most wanted organisms was found at the Tankerhoosen Bolton Road site (4). At
ankerhoosen Tunnel Road sites, three most wanted organisms were found. Only one most wanted
ism was found at the Oobsonville Pond and Golfland Tankerhoosen sites.

er representation of organisms in the most wanted category-the most sensitive to pollution-is an
ator of better water quality, though in general, streams with representation from all RBV categories

#

2. Occurrence of different types of organisms in each RBV category by site, compared with a high
y reference site. Sites with 1-3 organisms in the most wanted category-the most sensitive to
on-are considered by DEP to have very good water quality; sites with 3-4 most wanted organisms are

dered to have excellent water quality; and sites with 5 or more organisms in the most wanted category
onsidered to have exceptional water quality.'

data sheets were reviewed and voucher collections examined by the OEP Volunteer Monitoring
dinator. A list of all organisms included in the voucher collection was generated for each sample
and an overall assessment of the health of the river was made based on the data collected' Rapid
sessment results are summarized in a table format (Attachment 0). The table includes information
t RBV organisms, as well as additional organisms that were included in the voucher collections.

most commonly collected RBV organisms (found in at least three of the four sites) were:

Perlidae (Panel 5 - Common Stonefly - Most);

Hydropsychidae (Panel 9 - Common Netspinner Caddisfly - Moderate);

Chimarra (Panel 10 - Fingernet Caddisfly - Moderate);

Stenonema (Panel 11 - Flat-head Mayfly - Moderate);

Psephenus (Panel 12 - Water Penny Beetle Larva - Moderate);

Nigronia (Panel 13 - Fishfly Larva - Moderate);

Oligocheata (Panel 15 - Aquatic Earth Worm - Least).

rding to the RBV protocol, only organisms in the voucher collection can be confirmed as present at the site.
interpretation information from RBV Field Data Sheet
ence statistics compiled and provided by Mike Beauchene, CT DEP, based on DEP collected data from high

ty streams around the state, including the Natchaug River, Eighlmiie River, Sandy Brook, Salmon River,
tuck River, Green Fall River and Whitford Brook. Median percentages for each category are reported here.
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indicate good water quality.' Based on the numbers of most wanted organisms found at the sites, one can
infer that the Bolton Road and Tunnel Road sites have excellent water quality, fully supporting aquatic
life use goals, and all other sites have very good water quality. However, it is important to note that only
organisms preserved in the voucher collection can be confirmed as present at the site. According to the
data recorded by volunteers, there were some types of most wanted organisms found that were not in the
vials. At the Bolton Road site one type was recorded but not in the vial (though there ended up being
more types in the vial than were recorded on the data sheet); at the Tunnel Road site one was missing
(though an additional one present that wasn't recorded); at the site downstream of Dobsonville Pond
two were missing (though an additional one present that wasn't recorded); and at the Golfland site one
was missing. Either these organisms were misidentified, or some types were mistakenly not included in
the voucher collections.

Included in the voucher collections were six additional (non-RBV) organisms. One has a tolerance value
of 2 (most wanted in RBV terms); three have a tolerance value of 4 (moderately wanted in RBV terms); one
has a tolerance value of 6 (least wanted in RBV tenns); and the final one has no assigned tolerance value.

Differences between the results at the five sites are not likely significant, with the possible exception of
the greater number of most wanted organisms at the Tankerhoosen Bolton Road site and downstream
decline in numbers of these organisms, as well as the decline in total diversity. As shown in Table 3,
diversity (the number of different types of organisms found) varies between a high of fifteen (16) at the
Bolton Road site, and a low of seven (7) at the Tankerhoosen site downstream of Dobsonville Pond. ,.
These differences in results may be due to sampling and observation techniques, as well as the level of
care taken in ensuring that all types of organisms identified were included in the voucher collection;
future rapid bioassessments will help determine whether they reflect actual differences in the benthic
macroinvertebrate communities.

Table 3. Occurrence of different types of RBV and non-RBV organisms by site, with total diversity for each
site (listed upstream to downstream by river)

Site # River Location RBV# Non RBV# Total #

HR7b Tankerhoosen R. Bolton Road in Vernon 13 3 16

HR7a Tankerhoosen R. Tunnel Road in Vernon 10 1 11

HR7c Tankerhoosen R. Downstream of Dobsonville 7 0 7
Pond In Vernon

HR7 Tankerhoosen R. Golfland, near confluence 6 4 10
with Hockanum R.

Overall, the Hockanum RBV results are about average when compared with similar volunteer
bioassessments done around the state in 2007, with two sites above average with respect to most wanted
organisms and two below. As shown in the 2007 RBV summary report, Rapid Bioassessment in Wadeable
Streams and Rivers By Volunteer Monitors-Annual Summary Report #9 2007, 4 or more most wanted
organisms were found in 17 of the 92 fall voucher collections (18%); 3 most wanted organisms were found
at 13 sites (14%); 2 most wanted organisms (the median and the mode) were found at 29 sites (32%); 1

'Written communication from Mike Beauchene, cr DEP, November 2002.
10 In general terms, the greater the number, the healthier the community.
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most wanted organism was found at 21 sites (23%); and 0 most wanted organisms were found at12 sites
(13%).

According to the report, the DEP is confident that sites with four or more most wanted organisms are in
full support of the state water quality standards for aquatic life. Sites with fewer than 4 most wanted

organisms do not definitively indicate impairment or degradation. In these cases, the DEP conducts
additional assessment to verify species present, determine possible impacts of upstream land use
characteristics, and evaluate the possibility of errors in conducting the RBY."

Though it is of interest to compare RBY results from around the state, it is important to qualify these
comparisons due to the inherent variability between volunteer groups and their application of the RBY
protocol. There are many places in the procedure where level of experience, effort and attention to detail
could affect results-while sampling, picking organisms from the tray, sorting and identifying, and
transferring organisms to the vials for preservation. Weather conditions can also affect results.

While the presence of 5 or more most wanted organisms indicates a reference quality stream according to
the DEP, the fact that fewer than 5 are found does not necessarily mean that the stream does not also
have reference conditions, just that the additional most wanted organisms were not documented by
volunteers using the RBY protocol. It is important to bear in mind that the RBY protocol is intended to
be a screening tool, not a definitive assessment method.

As seen in Tables 4 and 5 below, when comparing results from 2002-2007 at sites assessed in most
years, numbers of most wanted organisms and RBY organisms show a decrease overall (with the
exception of the Bolton Road site), a possible sign of a decline in water quality. There has been, however,
an increasing trend in RBY and total organisms from the declines seen in the past few years at most
sites. While these changes may be significant, they may also be due, in part, to differences in sampling,
observation and preservation techniques, perhaps related to the make-up of teams and level of
experience of team members. Future assessments will help determine whether these are in fact real
trends.

Table 4. Comparison of 2002-2007 Most Wanted RBV organisms by site (listed upstream to downstream)

HR7b Tankerhoosen R. Bolton Road in Vemon

Most Wanted RBV #
I
I

Site # River Location

'02

6

'03

4

'04 '05"

2

'06

4

'07

4

I HR7a Tankerhoosen R. Tunnel Road in Vernon

HR7c Tankerhoosen R. Below Dobsonville Pond

8

2

5

NA

3

NA

2

a

2 3

I
I

HR7 Tankerhoosen R. Golfland, near Hockanum R confluence 2 4 1

I
I
I

11 The RBY report is available on DEP's website at
htm:llwww.cl.govldep/lib/dep/water/volunteer monitoring/2oo7 rbv reporl.pdf

12 Extreme weather in fall 2005 was the likely cause of the decrease in most wanted organisms (see the 2005
report at www.conserveCl.org/ctrivercoastal/riverwatchfPDFs/Hockanum RBV summary report 05.pdf for
more information).
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Table 5. Comparison of 2002-2007 RBV and non-RBV organisms by s~e. with total diversity for each site (listed upstream to downstream)

Site River Location RBV# Non-RBV# Total #
#

'02 '03 '04 'OS '06 '07 '02 '03 '04 'OS '06 '07 '02 '03 '04 '05 '06 '07

HR7b Tankertloosen Bo~on Road in 12 10 7 9 10 13 0 2 2 5 1 3 12 12 9 14 11 16
River Vernon

HR7a Tankertloosen Tunnel Road in 17 12 5 4 8 10 2 5 3 3 1 1 19 17 8 7 9 11
River Vernon

HR7c Tankertloosen Below Dobsonville 10 NA NA 4 7 7 1 NA NA 1 2 0 11 NA NA 5 9 7
River Pond

HR7 Tankertloosen Golfland. near 13 13 8 7 6 6 3 3 3 2 0 4 16 16 11 9 6 10
River confluence with

Hockanum R.

- - - 12------------ - - --



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

RECOMMENDAnONS

This year's bioassessment results again show a general upstream-downsteam decline in quality in the
Tankerhoosen River as evidenced by declines in diversity and numbers of most wanted organisms.
Ongoing monitoring will help determine whether apparent trends are in fact real. As stated in past
reports, previous bioassessment results, coupled with water quality concerns and threats to the rivers'
health identified in the stream walk surveys conducted in 1999 and 2000, point toward the need for river
improvement and protection projects (some of which are underway). Continued monitoring will help to
assess real changes in water quality and stream health over time, and document improvements resulting
from ongoing management and restoration activities.

As a follow-up to this year's monitoring effort in the Hockanum River watershed, general
recommendations include:

• Conduct a Rapid Biological Assessment on an annual basis;

• Continue to collect baseline information by conducting physical surveys of additional streams in the
watershed;

• Follow up on stream walk survey data collected, as recommended in the 1999 and 2000 stream walk
summary reports;

• Conduct additional river monitoring activities to assess stream health, including additional benthic
macroinvertebrate surveys, and analysis of water samples for chemical, physical and biological
indicators of water quality;

• Monitor river segments periodically to assess conditions. This could be accomplished through a
stream adoption program whereby volunteers make periodic visual observations, and document
and report concerns.

For assistance and further information, please contact:

Friends of the Hockanum River Linear Park ofVernon
c/o Ann Letendre
21 Timber Lane
Vernon, CT 06066
860.875.4623

Connecticut River Watch Program
Conllecticut River Coastal Conservatioll District
deKoven House - 27 Washillgtoll Street
MiddletO'ulIl, CT 06457
860.346.3282

North Cell/ral COllservatioll District
Tolland AgriCllltural Center- 24 Hyde Avenue
Vernon, CT 06066
860.875.3881
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Attachments

A - RBV Organism List

B - RBV Field Data Sheet

C - Site Map

D - Data Summary
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Attachment A - RBV Organism List

Rapid Bioassessment for Volunteers - Organism List

RBV Genus Family Order Common Name RBV Tolerance
Panel Category Value
#

1 Drunella Ephemerellidae Ephemeroptera Body-Builder Mayfly 0

2 Isonychia lsonychidae Ephemeroptera Minnow Mayfly 2

3 Epeoros Heptageniidae Ephemeroptera Flat-headed Mayfly 0

4 Peltopertidae Plecoptera Roach-like Stonefly 0

5 Pertidae Plecoptera Common Stonefly 1

5 Pferonarcys Pteronarcyidae Plecoptera Giant Stonefly 0
l-

S Miscellaneous Plecoptera Stonefly (/) 10
6 Apatania Limnephilidae Trichoptera Cornucopia Case Maker :E 0

6 Glossosoma Glossomatidae Trichoptera Mini-stone Case Maker 0

7 Rhyacophila Rhyacolphilidae Trichoptera Michelin-Man Caddisfly 0

B Brachycentrus Brachycentridae Trichoptera Mid-size Plant Case 1
Builder

B Lepidostoma Lepidostomatidae Trichoptera Mid-size Plant Case 1
Builder

9 Hydropsychidae Trichoptera Common Netspinner 4

10 Chimarra Philopotamidae Trichoptera Fingemet Caddisfly 3

11 Stenonema Heptageniidae Ephemeroptera Flat-headed Mayfly w 4

12 Psephenus Psephenidae Coleoptera Water Penny Beetle Larva ~ 4

13 Corydalus Corydalidae Megaloptera Dobsonfly Larva w 60

13 Nigronia Corydalidae Megaloptera Fishfly Larva 0 4:E

14 Aeshnidae Odonata Dragonfly, Damselfly 3
Gomphidae Nymphs
Coenagrionidae

15 Amphipod Amphipoda Scud B

15 Oligochaeta Aquatic Earth Wonm 9

15 Isopod lsopoda Sowbug I- B

Simulidae Diptera Black Fly Larva
(/)

615 <l:w
15 Hirudinea Leech -' B

15 Chironomidae Diptera Midge Fly Larva 6

15 Gastropoda Snail 7
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Attachment B - RBV Field Data Sheet
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ALL RBV MATERIALS ARE AVA1LABLE AT: http://dep.state.ct.us/wtr/voIunmon/voIopp.htm
PLEASE NOTE: BE SURE TO INCLUDE AT LEAST I OR 2 OF EACH ORGANISM IN YOUR VOUCHER COLLECTION!!
INCLUDE A SPECIMEN FROM EVERY TYPE YOU THINK IS A DIFFERENT, EVEN IF IT IS NOT PICTURED ON THIS
DATASHEET. IF AN ORGANISM IS NOT INCLUDED IN THE VOUCHER COLLECTION IT WILL NOT BE
INCLUDED IN THE FINAL DATA ASSESSMENT!!
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Attachment C - Site Map
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- - - - - - - - - - - - - - - - - - -
Attachment D - Hockanum River Rapid Bioassessment - Summary of Organism Data from 10/06/07

RBV Genus Family Order/Class Common name RBV Toler- Tankerhoosen River
Panel # Cat&- ance Bolton Rd, Tunnel Rd, Below At mouth

gory Value Vernon Vernon Dobsonville (Golfland),
Pond Vernon

5 Per1idae Plecoptera Common Stonefty 1 X X X X

5 Pteronarcys Pteronarcyidae Plecoptera Giant Stonefly I- 0 X Xen
0

6 G/ossosoma Glossosomatidae Trichoptera Saddle Case Maker ::;; 0 X

7 Ryacophifa Ryacophilidae Trichoptera Michelin-man Caddisfly 0 X X

9 Hydropsychidae Trichoptera Common Netspinner 4 X X X X

10 ChimamJ Philopotamidae Trichoptera Fingemet Caddisfly 3 X X X X

11 Stenonema Heptageniidae Ephemeroptera Flat-head Mayfly w 4 X X X X
I-

12 Psephenus Psephenidae Coleoptera Water Penny Beetle Larva ~ 4 X X X
w
0

13 Corydalus Corydalidae Megaloplera Dobsonfly Larva 0 X
::;;

13 Nigronia Corydalidae Megaloptera Fishfly Larva 4 X X X

Aeshnidae 3"
14 Gomphidae Odonata Dragonfly, Damselfly Nymphs X X

Coenagrionidae

15 Oligochaeta Aquatic Earth Wonn 9 X X X
I-

15 Chironomidae Diptera Midge Fly Larva
en

7 X X«w
--'

15 Gastropoda Snail 7 X

Additional Organisms In Voucher Collection (not on RBV list)

RBV Genus Order/Class Common name RBV Toler~ Tankerhoosen River
Panel # Cate- ance Bolton Rd, Tunnel Rd. Below At mouth

Family gory Value Vernon Vernon Dobsonville (Golfland),
Pond Vernon

- Ptilodactylidae Coleoptera Toed Winged Beetle Larva 2 X X

- Baetidae Ephemeroptera Small Minnow Mayfly Larva 4 X

- Planariidae Turbellaria Flatworm 4 X

Tipula Tipulidae Diptera Crane Fly Larva NA 4 X X-

- Polycentropodidae Trichoptera
Trumpetmaker & Tubemaker

6 X
Caddisflies

- Unionacea Bivalvia Freshwater Mussel NA X

13 The RBV protocol assigns these organisms an overall tolerance value of 3. The families found have the following tolerance values: Aeshnidae. 3; Gomphidae, 1; Coenagrionidae. 9.
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