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Executive Summary

E.1 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 north-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 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 River. The importance 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 importance of protecting 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 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.2 Potential Threats to Water Quality

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-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 flows, as well as the presence of the highway itself, which
continues to generate increasing traffic loads from development along the I-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

The upper Tankerhoosen River is a cold water stream supporting
self-sustaining native trout populations that rank among the best

of their kind in the state.
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Protection’s (DEP) most recent list of water bodies not meeting water quality
standards.

E.3 The Need for a Comprehensive
Watershed Plan

The need for local decision-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 Nature
Conservancy, and the DEP.

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 of Vernon, 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
implementing a comprehensive, scientifically-based watershed management plan.

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. 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 River and
its tributaries. 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 Vernon. A Technical Advisory Committee was also formed to guide
the development of the plan, including representatives of the previously mentioned
groups. This plan reflects the combined efforts of Fuss & O’Neill, the Technical
Advisory Committee, stakeholders, and state and local resource agencies.

E.4 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 information from earlier
studies and reports on the watershed, Geographical Information System (GIS)
mapping and analyses, review of land use regulations, and detailed field assessments to
document baseline watershed conditions, the potential impacts of future development
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
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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
watershed 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 potential

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

management recommendations.

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 GIS mapping of the
watershed and various subwatersheds; and developed pollutant 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 results of the baseline
assessment were documented in the report, Baseline Watershed Assessment, Tankerhoosen
River 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, 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 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 the watershed towns, focusing on Vernon and Tolland, which comprise the
majority of the land area in the Tankerhoosen River watershed and have the greatest

The management plan was developed
to satisfy EPA's criteria for

watershed-based plans.
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potential for future development. The 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.

The combined results of the watershed field inventories and land use regulatory review
are described in the report, Watershed Field Inventories and Land Use Regulatory Review,
Tankerhoosen River Watershed, dated October 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 Committee, culminating in the
plan recommendations that are presented in this document.

E.5 Watershed Management Goals

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

• Protecting the upper region of the Tankerhoosen 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 threats related to new development and redevelopment.

• Restoring and enhancing the water quality and ecological health of impacted
portions of the Tankerhoosen River and its tributaries to support designated
uses for fish and wildlife habitat and recreational uses.

E.6 Plan Recommendations

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 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. Recommendations can
be viewed as short-term, mid-term, and long-term according to their implementation
priority.

• Short-Term Recommendations are initial actions to be accomplished within
the first one to two years of plan implementation. These actions establish the
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framework for implementing subsequent plan recommendations. Such actions
include development of local regulations and stormwater 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,
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 investigation follow-up activities should be
completed during this period, as well as project monitoring and tracking.

• Long-Term Recommendations consist of continued implementation of any
additional projects necessary to meet watershed objectives, as well as an
evaluation of progress, 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 ES-1 summarizes the management recommendations for the Tankerhoosen
River watershed. The recommendations are organized by implementation priority
(short-, mid-, and long-term) and scale/location (watershed, targeted, or site-specific).
Successful implementation of this plan will require a cooperative effort and
commitment from the key watershed stakeholders, including a recommended
watershed coalition consisting of the Friends of the Hockanum 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 the
watershed stakeholders who should be involved in implementing the plan
recommendations in either a lead or support role.
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Table ES-1. Watershed Management Plan Recommendations Summary

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

Key Actions
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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

Objective 2. Enhance In-Stream and Riparian 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 M/L S A L A

Objective 3. Protect/Restore Riparian Buffers
Priority riparian buffer restoration projects M/L 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 IDDE 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

Objective 5. Residential Management 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 public M W L A

Objective 6. Municipal and Business Management Practices
Review municipal facility compliance S W L
Improve municipal stormwater management programs S/M  W L
Implement street sweeping and catch basin cleaning M W L L
Develop education/outreach materials S W L A
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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 S/M T L A A A A
Continue to implement municipal open space plans S T L
Seek alternative funding sources for open space acquisition S/M T L A
Promote use of open space through trail maps and events S/M 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 M/L 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 S T L A A A A

Priority Abbreviations: S = short-term, M = mid-term, L = long-term Scale/Location Abbreviations: W = watershed-wide, T = targeted, S = site-specific
HRLP – Hockanum River Linear Park, NCCD – North Central Conservation District, HRWA – Hockanum River Watershed Association, ConnDOT – Connecticut
Department of Transportation, CTDEP – Connecticut Department of Environmental Protection, NRCS – Natural Resource Conservation Service, USGS – United
States Geological Survey, USEPA – U.S. Environmental Protection Agency, Belding WMA – Belding Wildlife Management Area
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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 north-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 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 River. The importance 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 importance of protecting 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 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 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-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 flows, as well as the presence of the highway itself, which
continues to generate increasing traffic loads from development along the I-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

The upper Tankerhoosen River is a cold water stream supporting
self-sustaining native trout populations that rank among the best

of their kind in the state.
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Protection’s (DEP) most recent list of water bodies not meeting water quality
standards.

The Need for a Comprehensive Watershed Plan
The need for local decision-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 Nature
Conservancy, and the DEP.

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 of Vernon, 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
implementing a comprehensive, scientifically-based watershed management plan.

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 Vernon. 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.

The 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 describes 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 implementation projects under
this plan to be considered for Section 319 funds.

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 information from earlier
studies and reports on the watershed, Geographical Information System (GIS)
mapping and analyses, review of land use regulations, and detailed field assessments to
document baseline watershed conditions, the potential impacts of future development
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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 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 watershed 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 potential

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

management recommendations.

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 GIS mapping of the
watershed and various subwatersheds; and developed pollutant 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 results of the baseline
assessment were documented in the report, Baseline Watershed Assessment, Tankerhoosen
River Watershed, dated May 28, 2008 (Fuss & O’Neill, Inc.), a copy of which is provided
on CD-ROM in Appendix A of this plan.

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, potential hotspot land uses, and
representative residential neighborhoods, streets, and storm drainage systems. The field

The management plan was developed
to satisfy EPA's criteria for

watershed-based plans.
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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 the watershed towns, focusing on Vernon and Tolland, which comprise the
majority of the land area in the Tankerhoosen River watershed and have the greatest
potential for future development. The 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.

The combined results of the watershed field inventories and land use regulatory review
are described in the report, Watershed Field Inventories and Land Use Regulatory Review,
Tankerhoosen River Watershed, 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 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 Committee, culminating in the
plan recommendations that are presented in this document.
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2 Baseline Watershed Conditions
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;
preparation 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. More detailed information on the baseline assessment is available
in Baseline Watershed Assessment, Tankerhoosen River Watershed (Fuss & O’Neill, Inc., May
28, 2008), a copy of which is provided on CD-ROM in Appendix A of this watershed
management plan.

2.1 Watershed Description

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 of Vernon, with the remaining
portions within the Towns of Tolland, Bolton, and Manchester (Table 2-1).

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

Town Name
Town

Acreage
Acreage in
Watershed

% of Town in
Watershed

% of
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 65,088 8,226 100.0

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.

Table 2-2. Profile of the Tankerhoosen River Watershed
Area 12.85 square miles (8,226 acres)
Stream Length approximately 17.2 miles
Subwatersheds 10 subwatersheds
Jurisdictions 4 towns

Water Quality
DEP Impaired Waters List for habitat for fish and other
aquatic life

Current Impervious
Cover

9.8%

Clarks Brook
Gages Brook
Gages Brook South Tributary
Lower Tankerhoosen River

Subwatersheds
Selected for Detailed
Assessment Based on
Vulnerability
Assessment Walker Reservoir

Clarks Brook
Gages Brook
Lower Tankerhoosen River
Middle Tankerhoosen River

Subwatersheds
Selected for Detailed
Assessment Based on
Restoration Potential

Tucker Brook
Interstates 84 and 384
U.S. Routes 6 and 44

Major Transportation
Routes

State Routes 30 and 31
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Table 2-2. Profile of the Tankerhoosen River Watershed
Belding Wildlife Management Area
Valley Falls Park
Webster-Knapp Preserve
Bolton Notch Pond
Walker Reservoir

Significant Natural and
Historic Features

Talcottville Historic District

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 River. The importance 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 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-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 flows, as well as the presence of the highway itself, which
continues to generate increasing traffic loads from development along the I-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 List of Connecticut Waterbodies Not Meeting Water Quality
Standards.

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 (TNC) 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. 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.
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Figure 2-1. Tankerhoosen River Watershed
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2.2 Geologic and Historical
Perspective

2.2.1 Geology

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 heat and pressure of the
Earth’s interior – while the Central Valley is a younger unit comprised 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 filling 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 within 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
Vernon-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.

Drastic changes in the surficial geology have occurred within 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 flows through hills of glacial till in the steep Eastern Uplands and then drops into
the stratified drift of the Central Valley (Bell, 1985).

2.2.2 Population and Industry

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.  The 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 Ellington 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 within the
watershed for hunting, gathering, 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 era.
However, the availability of more fertile lands in western New York, northern Ohio,
and Pennsylvania led to the great migration of Connecticut farmers during the 1800s.
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Those who stayed worked in the many factories that arose along the rivers and streams,
and manufacturing became a major economic force (Gibbons et al., 1992).

The Tankerhoosen River was no exception to the development patterns across
Connecticut.  From the headwaters at Gages Brook, the elevation drop of the
Tankerhoosen River was ideally suited to power a wide variety of mills.  During the
eighteenth and nineteenth centuries, several mills associated with the textile, cotton-
wool, energy, and paper industries were built near these waterfalls and in other areas in
the watershed.  The Talcottville Historical District is located in southwestern portion of
the Tankerhoosen River watershed near the confluence with the Hockanum River.
One of the first cotton mills in America was built by Peter Dobson in the early 1800’s
in Talcottville.  The mill burned down in 1909, not to be rebuilt.  Peter Dobson is also
famous for early observations that ice may have played a role in the erosion and
transport of rock in the region.

The Vernon Depot, located within the watershed on Church Street, was an active
transportation center during the early part of the twentieth century.  The Hartford,
Providence and Fishkill Railroad ran seven times a day at the Depot, with connections
to Rockville.  The Keystone Arch on Tunnel Road (also known as the Keystone
Tunnel) was constructed circa 1850 to allow trains to traverse Tunnel Road without
disrupting street traffic toward Vernon Center.  The 108-foot long tunnel is
constructed of 30 arches, each of which consists of a center keystone with nine stones
forming the curves on either side.  The tunnel is considered by historians to be a fine
piece of historic architecture and as a monument to the integrity and skilled
workmanship of its builders.

Valley 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 between 1850 and 1877.
Beginning in the mid-1800s until the mid-1900s the property was converted into
farmland for producing corn, hay, oats, butter, and cheese.  In 2001, the historic
farmhouse and six outbuildings were purchased by the Friends of Valley Falls, Inc. to
ensure preservation of the historical complex.  Alternate forms of manufacturing
power put most of the mills out of business by the late 1950s.  Dozens of the mill
buildings and their associated dams remain an integral component of the river.

Rapid population growth in the post-war era of the 1950s and 1960s slowed
significantly as developable land became scare (see Figure 2-2).  Today, the population
of the Tankerhoosen River watershed is approximately 16,000, which is more than
double the population of the watershed in the 1950s.  Commercial and residential
development has occurred in the watershed since the 1970s, with a continued decline in
industrial uses.  Significant commercial development along the major transportation
corridors and residential development in the watershed has increased watershed
impervious coverage and contributed to degraded water quality in portions of the
Tankerhoosen River and its tributaries.  Numerous historical impoundments within the
watershed also continue to serve as barriers to fish passage along the Tankerhoosen
River and its tributaries.
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Watershed Population
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Source: Connecticut Population Projections, Series 95.1, Office of Policy and
Management, September 1995.

Figure 2-2. Population Trends in the Tankerhoosen River Watershed

2.2.3 Recreation Resources

The 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 Notch
Pond, Freja Park, the Rails-to-Trails, and Phoenix Mill Park.  Each of these areas
provides 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 Connecticut.  Recreational areas that also have historical
significance include the Dobsonville Pond and Talcottville Pond.  Additionally, the area
associated with the confluence of the Tankerhoosen and Hockanum Rivers includes a
privately 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 North Central
Conservation District to develop and support a community-based river monitoring and
assessment program in the Tankerhoosen River watershed.  The CRWP monitoring
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program has included stream walk surveys and rapid bioassessments (cost-effective
biological survey techniques) along the Tankerhoosen River, as well as other areas of
the larger Hockanum River watershed.

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 water quality impairment
in the Hockanum and Tankerhoosen Rivers.

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.  The project recommended a Town-wide
approach for reducing the quantity of pollutants, specifically sediment and nutrients,
reaching Tankerhoosen Lake.  BEC personnel conducted field observations of the
major contributing watercourses and impoundments in the Tankerhoosen Lake
watershed to identify point sources of sediment and nutrients as well as nonpoint
source pollutants. BEC recommended that the Town of Vernon require the
implementation of stormwater best management practices (BMPs) that maximize to
the extent practicable, the removal of total suspended solids and nutrients.  In addition
to the lake dredging project recommended in the feasibility study, BEC also
recommended several structural and nonstructural elements, including a sediment 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.

2.3 Natural Resources

2.3.1 Hydrology

The Tankerhoosen River watershed is 12.85 square-miles, with the majority of the
watershed (approximately 70 percent) located within the Town of Vernon (Figure 2-1).
Gages Brook and its associated southern tributary comprise the headwaters region of
the watershed, eventually flowing into Walker Reservoir East. Gages Brook is located in
the northwest portion of the Town of Vernon and within the western portion of
neighboring Tolland. A few small impoundments are located within the Gages Brook
watershed. The brook receives drainage from the I-84 corridor near the Vernon-
Tolland town boundary. In Tolland, Gages Brook flows through an industrial park and
residential areas.

Walker Reservoir is no longer an active public water supply but rather a recreational
resource that attracts hikers, fisherman, and ice skaters. The Tankerhoosen River,
which is a moderately sized (16 feet wide) upland stream, originates at the outlet of
Walker Reservoir East and bisects the Town of Vernon on the south side of Interstate
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84. The river flows southwest for approximately 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
approximately 0.4 miles upstream of the river’s confluence with Railroad Brook.
Portions of this brook are within the Belding Wildlife Management Area and have 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
Tankerhoosen 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 run-of-river ponds. Clarks Brook originates north
of I-84 and drains primarily industrial/commercial and undeveloped land within the
Town of Vernon. Clarks Brook discharges to the Tankerhoosen River approximately
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 I-84
corridor. The brook empties into the Tankerhoosen River approximately 0.65 miles
upstream of the inlet to Tankerhoosen Lake (BEC, 2004).

Dobsonville Pond is located just downstream of Tankerhoosen Lake. Tucker Brook,
which drains the southeastern portion of the watershed and a residential section of the
Town of Manchester, joins the Tankerhoosen River immediately upstream of
Dobsonville Reservoir dam. Further downstream are Talcottville 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 first and second
order (i.e., headwater) streams according to the Strahler Stream Order classification
system. Stream hydrology and water quality in headwater streams are important
components of ecosystem health because they are a critical food source for the entire
river, influence downstream conditions, and support biodiversity.

Ten subwatersheds within the Tankerhoosen River watershed have been delineated for
the purposes of this assessment. The subwatershed delineations are based on the
CTDEP local basin delineations, modified slightly based on surface water hydrology
and grouped accordingly to facilitate assessment and development of watershed
management plan recommendations. Figure 2-3 depicts the subwatersheds identified in
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this assessment, and Table 2-3 summarizes the basic characteristics of the
subwatersheds.

Table 2-3. Tankerhoosen River Subwatersheds

Subwatershed Acronym Area (acres)
Area

(square miles)
Bolton Notch Pond BNP 344 0.54
Clarks Brook CB 647 1.01
Gages Brook GB 695 1.09
Gages Brook South Tributary 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
Upper Tankerhoosen River UTR 1472 2.3
Walker Reservoir WR 347 0.54
Tankerhoosen River
Watershed

8,226 12.85

The Tankerhoosen River Watershed is located in an area with a temperate and humid
climate.  Based on historical climate information available from the NOAA National
Weather Service weather station in Harford/Bradley International Airport in Windsor
Locks, Connecticut, precipitation is generally well-distributed throughout the year with
the wettest conditions in August and November and driest in February
(worldclimate.com for Hartford/Bradley International Airport, Hartford County).  In
Windsor Locks, the mean annual precipitation over a 41-year period of record is 44.4
inches, and the 24-hour average temperature ranges from a high of 73.6°F in July to a
low of 24.6°F in January.

Generally, the designated 100-year floodplain of the Tankerhoosen River is confined
along a narrow corridor (<500 feet wide) surrounding the river. The entire length of
the Tankerhoosen River is within the Federal Emergency Management Agency
(FEMA) designated 100-year floodplain, with the exception of a small reach near the
river’s headwaters, between Reservoir Road and Fish and Game Road. The lower reach
of Railroad Brook (below Valley Falls Pond including the pond) is also within the 100-
year floodplain. Walker Reservoir West and East and portions of Gages Brook also lie
within the designated 100-year floodplain (BEC, 2004).
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Figure 2-3. Tankerhoosen River Subwatersheds
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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 the 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 these 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
Designated Use Class AA Class A Class B Class C Class D

Existing/proposed
drinking water supply
Potential drinking
water supply
Fish and wildlife
habitat
Recreational use

Agricultural and
industrial use

Class C and D waters may
be suitable  for certain fish
and wildlife habitat, certain
recreational activities,
industrial use, and
navigation

Source: DEP Surface Water 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 River
watershed are classified as Class A with the exception of the Tankerhoosen Lake,
Dobsonville Pond, and Talcottville Pond which are classified as Class B/A.

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 currently meeting Water Quality Standards, and
4. Develop Total Maximum Daily Load (TMDL) analysis and other management

plans to bring water bodies into compliance with Water Quality Standards.
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Figure 2-4. Water Quality Classifications
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A portion of the Tankerhoosen 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 from 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 the lower reaches of the
Tankerhoosen River have not been identified and are currently listed as “unknown.”
TMDLs provide the framework to restore impaired waters by establishing the
maximum amount of a pollutant that a water body can assimilate without adverse
impact to aquatic life, recreation, or other public uses.  The 2006 List of Connecticut
Waterbodies Not Meeting Water Quality Standards includes a priority ranking system for
development of a TMDL specific to the contaminants in each impaired segment: high
(H), medium (M), low (L), or under study (T).  DEP has identified the impaired
segment of the Tankerhoosen River as a high priority for development of a TMDL to
restore the impairment.  Table 2-5 summarizes the location and nature of the
impairment.

Table 2-5. Tankerhoosen River Watershed Impaired Waters

Location
Description

Waterbody
Segment
Length

Impaired
Designated

Use

Use
Support

Cause
TMDL
Priority

Potential
Source

From mouth at
Hockanum River,
upstream to
Tankerhoosen
Lake

1.51 miles

Habitat for
Fish, Other
Aquatic Life
and Wildlife

P
Impairment
Unknown

H
Source

Unknown

Source: DEP, 2006
H – high priority for which there is assessment information that suggests that a TMDL may be needed to restore
the water quality impairment.
P – partially supporting

2.4.2 Tankerhoosen River Watershed
Water Quality Monitoring Study

A water quality monitoring study was conducted in October 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
& O'Neill, 2007).  Chemical water quality monitoring and biological assessments were
conducted during dry and wet weather conditions.  Samples were collected from
fourteen locations throughout the watershed on four occasions (Figure 2-4).  A variety
of parameters were measured including pH, temperature, dissolved oxygen, and
conductivity, which all reported values within normal ranges.  These results indicate
that the water quality of the watershed is generally good.  However, some of the
measured parameters including turbidity, metals, nitrogen, phosphorus, and bacteria
highlighted some of water quality issues in the 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 issue
in the Tankerhoosen River and its tributaries, particularly Gages Brook (Figure 2-5).
Stream channel erosion and stormwater runoff from impervious surfaces and
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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 turbidity excursions to a particular source.  During 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. coli) 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.
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Figure 2-5. Turbidity – Tankerhoosen River Watershed

Metals
The monitoring data suggest a wet weather source of metals to Gages Brook (Figure 2-
6 and Figure 2-7). Results from the August 2006 monitoring event indicate a wet
weather source of metals close to the I-84 crossing of Gages Brook, as the dissolved
copper concentration was consistently below detection limits at the Gages Brook
headwaters monitoring location (GB1) and in excess of the chronic aquatic life
criterion at several of the downstream Gages Brook locations. The highest wet weather
lead concentration was measured in the Gages Brook monitoring location immediately
downstream of I-84, which further suggests that highway runoff is a likely source of
metals to Gages Brook.  Exceedances of the CT WQS for lead were also measured
along the Tankerhoosen River at the Fish and Game Road. (TR1) and Bolton Road
(TR2) monitoring locations. Elevated dissolved copper and lead concentrations were
also measured at the Clarks Brook monitoring location. The data suggest that metals
are a potential source of impairment in Gages Brook, Clarks Brook, and the
Tankerhoosen River during wet weather. The November 2005 results also indicate dry
weather sources of dissolved copper to Gages Brook between the headwaters
monitoring location (GB1) and the monitoring location behind the Tolland 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 weather.
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October 2006 – Wet August 2006 - Wet

November 2005 – Dry  October 2006 - Dry

Figure 2-8. Nitrogen Species – Tankerhoosen River Watershed

Phosphorus concentrations measured 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

Indicator Bacteria
Elevated levels of indicator bacteria (total coliform and E. coli) 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 weather indicator bacteria concentrations were much
lower than wet weather. 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 Gages Brook monitoring location behind the Tolland Agricultural
Center and at the Tankerhoosen River monitoring location just upstream of Fish and
Game Road.

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 Dobsonville Pond. This
finding is consistent with previous impairments identified in the lower reaches of the

Tankerhoosen River by the CTDEP. 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), the
2006 bioassessment data indicate little or no impairment to the benthic communities at
the monitored locations.
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2.5 Wetlands

Generally, wetlands are lands where saturation with water is the dominant factor
determining the nature of soil development and the types of plant 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 disturbance.  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 2-10 depicts the extent
and distribution of wetland soils in the 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 the watershed.  Mapped wetland soils are
generally located in riparian and floodplain areas along the Tankerhoosen River and its
major tributaries.  Table 2-6 summarizes wetland soils coverage by subwatershed.

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

Subwatershed Name
Wetland Soils Area

(ac)
% of Subwatershed

Bolton Notch Pond 20 5.8 %
Clarks Brook 101 15.5 %
Gages Brook 111 15.9 %
Gages Brook South Tributary 34 5.1 %
Lower Tankerhoosen River 7 2.3 %
Middle Tankerhoosen River 188 11.9 %
Railroad Brook 136 11.3 %
Tucker Brook 109 11.7 %
Upper 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
Pawluk of Connecticut Ecosystems, LLC in a study conducted for the Vernon
Conservation Commission. Several of these pools are considered exemplary vernal
pools, and as such merit the highest possible level of protection and conservation
(Connecticut Ecosystems, LLC, 2005).
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Figure 2-10. Wetland Soils – Tankerhoosen River Watershed
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In 1993, a comprehensive survey of plant life was conducted in the 1,400-acre
watershed from Valley Falls Park in Vernon to Bolton Notch State Park in Bolton
(Sexton, 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 Notch.  A plant species unique to 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 fern (Sexton, 1993).

2.6 Fish and Wildlife Resources

Portions of the Tankerhoosen River have abundant habitats supportive of a variety of
fish and wildlife. Various waterbodies, wetlands, and upland areas provide habitat to
fish, mammals, amphibians, and birds.

Particularly notable is the 282-acre Belding Wildlife Management Area located in the
central portion of the Tankerhoosen River watershed. The Belding Wildlife
Management Area is a significant natural resource of undeveloped land owned by the
State of Connecticut and managed by the DEP. A 1.4-mile section of the
Tankerhoosen River within the Belding Wildlife Management Area is managed as a
Class 1 Wild Trout Management Area and is one of only two such areas in eastern
Connecticut. This section of stream is characterized by natural reproduction sufficient
to produce robust populations of native brook trout (up to 8-10 inches) and wild
brown trout (up to 10-11 inches) exhibiting above average growth rates (DEP
correspondence, 2003).

Areas in the Tankerhoosen River watershed that provide significant habitat are
summarized in Table 2-7. These areas provide habitat for some of the most valuable or
unique natural resources or ecosystems in their respective communities. Other open
space areas are described in the Land Use and Land Cover section of this report.

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

Vernon

• Vernal Pools on Box Mountain
• Tancanhoosen LLC Parcel
• Talcottville Gorge
• Belding Wildlife Management Area
• Belding Wild Trout Management Area
• Valley Falls Park
• Rambling Ridge Property
• Webster-Knapp Preserve

Tolland • Tolland and Charter Marshes

Bolton
• Freja Park
• Bolton Notch State Park

Source: Hockanum River – State of the Watershed Land Use Questionnaire,
North Central Conservation District, 2005; amended in 2008.

Freja Park is a 21-acre, wooded town-owned area located west of Bolton Notch Pond.
Freja Park serves as a gateway for the 1,400-acre Bolton Notch/Valley Falls watershed
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area.  The town of Bolton originally acquired the property in 1968, but the park
suffered from abuse and neglect.  Beginning in March 1998, restoration efforts have
been underway including numerous Earth Day Clean-up events with the help of
volunteers, 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 distance below
Walker Reservoir.  The generally cold water temperatures in the Tankerhoosen are the
result of extensive spring water inputs (DEP correspondence, 2008).

As indicated previously, the Belding Wild Trout Management Area in the upper
portions of the Tankerhoosen River watershed is a Class 1 Wild Trout 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 Division.  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
Notch
Pond

Gages
Brook

Lower
Tank.
River

Middle
Tank.
River

Upper
Tank.
River

Railroad
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
Bluegill 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
Longnose Dace X X
Largemouth Bass X X X X X
Pumpkinseed
Sunfish

X X X X X X

Rainbow Trout X X X
Rockbass X
Smallmouth Bass X
Tessellated Darter X X X
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Table 2-8. Fish Species

Bolton
Notch
Pond

Gages
Brook

Lower
Tank.
River

Middle
Tank.
River

Upper
Tank.
River

Railroad
Brook

White Sucker X X X X
Yellow Perch X X X

Tiger Trout
Stocked
in Pond

Golden Trout
Stocked
in Pond

2.6.2 Birds

Bird surveys were conducted in 2004 at the Tancanhoosen LLC property, within Valley
Falls Park, and at various 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 Walker
Reservoir, while the former gravel pit on the Tancanhoosen LLC property contained
the most uncommon birds. Prairie warbler, 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 grassland and shrubland. 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
revert 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.
Surveys performed in 2003 and 2004 reported evidence of great blue heron, wood
duck, willow flycatcher, hermit thrush, black-throated blue warbler, broad-winged
hawk, hairy woodpecker, pileated woodpecker, olive-sided flycatcher, yellow-throated
vireo, red-breasted nuthatch, blue-gray gnatcatcher, Nashville warbler, pine warbler,
blackpoll warbler, blackburnian warbler, cerulean warbler, worm-eating warbler, and
Canada warbler. European starling and house sparrow, two introduced invasive species,
were also identified (Seymour, 2004).  A complete species list is provided in the Baseline
Watershed Assessment (Fuss & O’Neill, May 28, 2008).

During 1999, a bird survey was completed to determine the species diversity and the
relative abundance of breeding landbirds within Freja Park and Bolton Notch State
Park (Comins, 1999).  Of the total 55 species were recorded, 51 were likely nesting
species and four were probably non-nesting visitors 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.
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Two Connecticut State Species of Special Concern were recorded; six species were
listed as National Audubon Society Watch List High Conservation Priority species in
Connecticut were recorded; an additional six species not listed as watch species were
listed by Partners in Flight as High Conservation Priority Species in Connecticut;
fourteen species that were uncommon nesters in the Hartford area were recorded
(Comins, 1999).  See report for additional listing of specific species.

2.6.3 Amphibians & Reptiles

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 Northern redback salamander,
Northern two-lined salamander, Spotted salamander, American toad, Northern spring
peeper, Gray treefrog, Wood frog, Green frog, Pickerel frog, Painted turtle, and Garter
snake. The most abundant amphibian species detected during this study was the
northern redback salamander. A complete list of the identified amphibian and reptile
species is provided in the Baseline Watershed Assessment (Fuss & O’Neill, May 28, 2008).
A previously undocumented vernal pool was discovered between Reservoir Road and
Walker Reservoir West. Additional vernal pools were identified on Bolton Road and
above Valley Falls Park (Seymour, 2004).

2.6.4 Threatened and Endangered Species

The DEP Natural Diversity Data Base (NDDB) maintains information on the location
and status 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 NDDB mapping are based on data
collected over the years by the Environmental and Geographic Information Center’s
Geologic and Natural History Survey, other units of the DEP, conservation groups,
and the scientific community. Approximately ten such areas were identified throughout
the watershed. Because new information is continually being added to the Natural
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.

Table 2-9. Endangered, Threatened, and Special Concern Species

Common Name Scientific Name Status

Flora
Climbing fern Lygodium palmatum Special Concern
Sphagnum Sphagnum pulchrum --
Beaked sedge Carex rostrata --
Leatherleaf Chamaedaphne calyculata --

Fauna
Eastern pearlshell Margaritifera margaritifera Special Concern
Brown thrasher Toxostoma rufum Special Concern
Southern bog lemming Synaptomys cooperi Special Concern
Wood turtle Clemmys insculpta Special Concern
Purple martin Progne subis Threatened
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Table 2-9. Endangered, Threatened, and Special Concern Species

Common Name Scientific Name Status

Eastern box turtle Terrapene c. carolina Special Concern
Habitats

Medium fen -- --
Subacidic rocky
summit/outcrop

-- --

Source: DEP Natural Diversity Data Base, 2008.
• “Endangered Species” means any native species documented by biological research and inventory

to be in danger of extirpation (local extinction) throughout all or a significant portion of its range
within Connecticut and to have no more than five occurrences in the state.

• “Threatened Species” means any native species documented by biological research and inventory
to be likely to become an endangered species within the foreseeable future throughout all or a
significant portion of its range within Connecticut and to have no more than nine occurrences in
the state.

• “Species of Special Concern” means any native plant or any native nonharvested wildlife species
documented to have a naturally restricted range or habitat in the state, to be at a low population
level, to be in such high demand by man that its unregulated taking would be detrimental to the
conservation of its population, or has become locally extinct in Connecticut.

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 impoundments.  Most of this infrastructure 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 hazard classification of a dam is
based on the damage potential from failure of the structure. Figure 2-12 shows the
location and hazard classification of the identified dams within 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 hazard to downstream properties.

Table 2-10 lists the major drinking water supplies within the Tankerhoosen River
watershed that are 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
Vernon Well #2 0.1728 Vernon
Vernon Well #3 0.1440 Vernon
Vernon Well #4 0.1728 Vernon

Connecticut Water
Company

Vernon Well #5 0.4320 Vernon
Manchester Water
Department

New Bolton Well Field, Well
#1,2,3

Various Bolton
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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) Aquifer Protection Areas associated with these wells within the
Tankerhoosen River watershed, as shown in Figure 2-13.  Aquifer Protection Areas are
designated around active well fields in sand and gravel 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 are required to establish land use
regulations for these areas to limit potential contamination to public groundwater
supplies. Private groundwater supply wells are also prevalent throughout areas of the
watershed that are not served by public water supplies.

2.7.2 Wastewater Discharges

As summarized in Table 2-11, there are number of industrial, commercial, and
municipal facilities in the Tankerhoosen River Watershed with surface water discharges
regulated under the National Pollutant Discharge Elimination System (NPDES) permit
program, which is administered by the Connecticut DEP.  The 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 Tankerhoosen River watershed.

Table 2-11. NPDES Regulated Facilities
Town Facility Location Permit Number

Carpenter’s Mobil 447 Hartford Turnpike GVS000915
Company 1 Firehouse 724 Hartford Turnpike GVM000592
Connecticut Golfland 95 Hartford Turnpike GPL000108

First Student 25 Whitney Ferguson Road GSI001217

Motiva Enterprises LLC 444 Hartford Turnpike GGR001404
Moore’s Automotive 1245 Hartford Turnpike GVM000806
Mount Vernon Apartments 1120 Hartford Turnpike GVS000863

Oakland Meadows 1158 Hartford Turnpike GSN001098

Tighitco, Inc. 101-77 Industrial Park Road GSI001599

GVS000988
Vernon Maintenance 37 Campbell Avenue

GSI000074

Vernon

VMS Construction Company 120 Bolton Road GVM000980
Transportation Facility 326 Boston Turnpike GSI001179

Bolton
Hull’s Autobody 299-301 Boston Turnpike GVM000800
Dari Farms Gerber Drive GSN000814
Mr. Sparkle Car Wash 157 Hartford Turnpike GVM000646
Connecticut Light & Power Co. 45 Tolland Stage Road GVS001027
Gerber Scientific Inc. 24 Industrial Park Road West GSI000914

GPP000152
Standard Register Co. 259 Hartford Turnpike

GPH000345
CNC Software Inc. 671 Old Post Road GSN000070

Tolland

Belvedere Ridge 601 Old Post Road GSN001308
Source: DEP, December 2007
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Figure 2-13. DEP Aquifer Protection Areas – Tankerhoosen River Watershed
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Figure 2-14 depicts sewer 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 River 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 within the watershed. These facilities are located in both Vernon and
Tolland in the central and upper portions of the watershed.

Table 2-12. Summary of Regulated Sites
Number of Sites

Site Type
Vernon Tolland

Hazardous Waste Generator 5 6
Air Emissions 1 2
CERCLA Site 1 (1 on Final NPL) 0

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.”  This site, Precision Plating Corporation,
is located in the Hillside Industrial Park in Vernon and is currently on the Final
National Priorities List (NPL). Chromium contaminated groundwater at the site is
being remediated under the direction of the DEP.

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.

2.8.1 Current Conditions

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 (CRCOG). The land uses in
the watershed include 20 land use categories (Table 2-13).  Approximately 60% of the
watershed consists of developed land uses, with single-family residential comprising the
largest percentage (40%). Highway and other road right-of-ways comprise
approximately 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 within resource/recreation areas.
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Figure 2-14. Sewer Service Areas – Tankerhoosen River Watershed
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Figure 2-15. Current Land Use – Tankerhoosen River Watershed
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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 uses
comprising approximately 4% of the watershed area. The majority of the commercial,
industrial, and retail areas are located in headwater regions adjacent to the major
transportation corridors of I-84/Route 30 and I-384.

Table 2-13. Current Land Use – Tankerhoosen River Watershed

Land Use Type Acres
Percent of
Watershed

Agriculture 103 1%
One Family 3160 38%
Two Family 48 <1 %
Three Family 2 <1 %
Multi Family 39 <1 %
Condominium 165 2%
Group Quarters 12 <1 %
Commercial 110 1%
Retail 88 1%
Mixed Use 3 <1 %
Industrial 183 2%
Government/Non-Profit 102 1%
School 26 <1 %
Cemetery 22 <1 %
Health/Medical 6 <1 %
Resource/Recreation 2398 29%
Undeveloped 851 10%
Right-of-way 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 the Bolton Conservation Commission. Committed open space parcels
in Tolland and Manchester were determined through available mapping from each
Town’s Plan of Conservation and Development (POCD) and from the Connecticut
Office of Policy and Management Municipal Plans of Conservation and Development.
In general, the committed open space areas include deeded open space that 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 Town 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 watershed 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
data 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
industrial zones associated with the I-384 and I-84 corridors are located in the southern
and northern portions of the watershed, respectively.

Land Cover
Figure 2-18 depicts the general land cover in the Tankerhoosen River watershed.  Data
shown in Figure 2-18 are land cover categories derived from 2002 Landsat satellite
imagery with ground resolution of 30 meters.  The land cover data in the watershed are
summarized into ten categories (Table 2-8).  These ten categories are those used in the
Connecticut Land Cover Map Series and are described following the table (University
of Connecticut Center for Land Use Education and Research).

Table 2-14. Land Cover – Tankerhoosen River Watershed
1985 2002

Land Cover Type
Acres

Percent of
Watershed

Acres
Percent of
Watershed

Relative
Percent
Change1

Relative
Percent
Change2

Barren 91 1% 162 2% 1% 78%
Coniferous Forest 454 6% 430 5% -1% -5%
Deciduous Forest 4581 56% 4085 50% -6% -11%
Developed 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
Agriculture

551 7% 603 7% 0 9%

Turf and grass 448 5% 447 5% 0 0%
Utility Right of Way 19 < 1 % 17 <1 % 0 -12%
Water 95 2% 88 1% 1% -7%

1Calculation = % land cover 2002 - % land cover 1985
2Calculation = (acres land cover 2002 – acres land cover 1985) / acres land cover 1985
Source: University of Connecticut’s Center for Land Use Education and Research (CLEAR)
• Barren – Mostly non-agricultural areas free from vegetation, such as sand, sand and gravel operations, bare

exposed rock, mines, and quarries.  Also includes some urban areas where the composition of construction
materials spectrally resembles more natural materials. Also includes some bare soil agricultural fields.

• Coniferous Forest – Includes Southern New England mixed softwood forests. May include isolated low
density residential areas.

• Deciduous Forest – Includes Southern New England mixed hardwood forests. Also includes scrub areas
characterized by patches of dense woody vegetation. May include isolated low density residential areas.

• Developed – High density built-up areas typically associated with commercial, industrial and residential
activities and transportation routes. These areas contain a significant amount of impervious surfaces, roofs,
roads, and other concrete and asphalt surfaces.

• Forested Wetland – Includes areas depicted as wetland, but with forested cover. Also includes some small
watercourses due to spectral characteristics of mixed pixels that include both water and vegetation.

• Non-forested Wetland – Includes areas that predominantly are wet throughout most of the year and that
have a detectable vegetative cover (therefore not open water). Also includes some small watercourses due
to spectral characteristics of mixed pixels that include both water and vegetation.

• Other Grasses and Agriculture – Includes non-maintained grassy areas commonly found along
transportation routes and other developed areas and also agricultural fields used for both crop production
and pasture.
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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 undifferentiated maintained grasses associated mostly with
developed areas. This class contains cultivated lawns typical of residential neighborhoods, parks, cemeteries,
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-way. This category was manually digitized on-screen from rights-of-way
visible 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 approximately 31% in the Walker Reservoir subwatershed 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 healthy aquatic invertebrate community. Only two of
the ten subwatersheds, Railroad Brook and the Upper Tankerhoosen River, exceed the
threshold value of 65%.  Based on a recommendation of the American Forests
organization, 40% forest cover is a reasonable threshold goal for urban areas.  All but two
subwatersheds, 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

Subwatershed Name
Forest Cover in
Subwatershed

(acres)

Percent Forest
Cover in each
Subwatershed

Developable
Forest Cover in
Subwatershed

(acres)

Forest Cover
that is

Developable

Bolton Notch Pond 171 49.60% 41 24.00%
Clarks Brook 226 34.80% 70 30.90%
Gages Brook 314 45.20% 134 42.60%
Gages Brook South
Tributary

395 58.10% 171 43.30%

Lower Tankerhoosen
River

149 46.60% 82 54.90%

Middle Tankerhoosen
River

625 39.60% 122 19.60%

Railroad Brook 1043 86.30% 346 33.20%
Tucker Brook 374 40.00% 119 31.80%
Upper Tankerhoosen
River

1110 75.40% 278 25.00%

Walker Reservoir 109 31.30% 54 49.20%
Tankerhoosen River
Watershed

4515 54.90% 1416 31.40%

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 determination of “developable” areas and
watershed buildout scenario.  The percent 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 Tankerhoosen River
subwatershed.  These results suggest that future development within the watershed has
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the potential to significantly reduce forest cover and, in some subwatersheds, to below
recommended thresholds.

Riparian Vegetation
Riparian, or streamside, corridors are critical areas important to stream stability,
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 stream walk survey of the Tankerhoosen River
conducted in 1999 revealed that riparian buffers of 100 feet are common between the
river and developed areas.  However, some areas along the lower reaches of the
Tankerhoosen River were identified as having stream buffers of less than 25 feet,
according to the results of a 2000 stream walk survey of the Tankerhoosen River.

In order to assess the status and of the riparian corridors in the Tankerhoosen River
watershed, the acreage of forest cover within the riparian area (defined as a 200-foot
buffer on both sides of streams and a 200-foot buffer from waterbody shorelines) was
calculated for each of the ten subwatersheds based on the 2002 Center for Land Use
Education and Research (CLEAR) forest land cover classes (coniferous and deciduous
forest).  The results are provided in Table 2-16.

Table 2-16. Forest Cover in Riparian Corridors

Subwatershed Name
Forest Cover in

200-foot Riparian
Corridor (acres)

Percent of 200-foot
Riparian Corridor
that is Forested

Bolton Notch Pond 19 34.90%
Clarks Brook 42 46.30%
Gages Brook 85 61.40%
Gages Brook South Tributary 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%
Upper Tankerhoosen River 216 80.70%
Walker Reservoir 21 23.10%
Tankerhoosen River
Watershed

866 58.30%

Forest cover within the 200-foot riparian corridor for the overall Tankerhoosen River
Watershed is nearly 60%, although the amounts vary considerably by subwatershed.
Railroad Brook (87.2%) and the Upper Tankerhoosen River (80.7%) subwatersheds
have the highest percentage of forest cover within the 200-foot riparian corridor.
Walker Reservoir (23.1%) and Bolton Notch Pond (34.9%) have the lowest percentage
of forest cover within the 200-foot riparian corridor.  These results indicate that large
portions of the watershed streams and waterbodies are well-protected by intact riparian
forest cover, although several subwatersheds have significantly lower riparian forest
cover.
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Developed Areas
Developed areas are also a dominant land cover type in the Tankerhoosen River
watershed.  Approximately 27% of the watershed consists of commercial, industrial,
residential, and transportation land cover types (i.e. “developed” category) that follow
the major transportation corridors, regional retail and commercial areas, and population
centers.  Approximately 7% of the watershed consists 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 this period (5% increase in
developed cover types) and a corresponding loss of coniferous (1% decrease) and
deciduous forest (6% decrease).

Impervious Cover
Impervious cover has emerged as a measurable, integrating concept used to assess the
overall condition of a watershed. Numerous studies 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 stormwater runoff, since streams and
receiving water bodies are directly influenced by stormwater quantity and quality.
Although well-defined imperviousness thresholds are 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) (CWP, 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 Natural 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 imagery to
estimate the amount of impervious surface within each pixel. The DEP GIS basin layer
was used to calculate the percent of imperviousness by basin. Figure 2-19 graphically
summarizes the results of this analysis.
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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 slightly below the CTDEP
aquatic life impairment threshold of approximately 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 the 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 Tankerhoosen 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%.

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

Subwatershed
Percent Impervious

Cover
Bolton Notch Pond 16.60%
Clarks Brook 17.20%
Gages Brook 11.50%
Gages Brook South Tributary 11.30%
Lower Tankerhoosen River 15.80%
Middle Tankerhoosen River 12.90%
Railroad Brook 1.70%
Tucker Brook 8.10%
Upper Tankerhoosen River 4.50%
Walker Reservoir 19.90%
Tankerhoosen River Watershed 9.70%

Source: Source: CWP, 2008.
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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 accurate estimates of percent 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 but

rather predicts the average behavior of a group of indicators over a range of
impervious cover.

• The 10 percent and 25 percent 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 management practices

(treatment or non-structural 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
recommended 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

A watershed buildout analysis was also conducted as part of this assessment to assist in
the identification of subwatersheds with the highest restoration potential as well as the
greatest vulnerability.  The purpose of the analysis is to estimate the future land use and
impervious cover conditions of the watershed as a result of maximum development
allowed by the current zoning within the watershed.

Land Use
Watershed lands that could be developed in the future (i.e., “developable” land) were
subdivided into two categories, based on the CRCOG parcel-based land use data:

• New Development - areas that are currently undeveloped and could become new
developments in the future. Land designated as “new development” includes
those parcels that are designated as “undeveloped” and “resource/recreation”
in the CROCG land use data and not identified as committed open space.
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• Redevelopment - 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 in the
CRCOG land use data that could be subdivided and/or redeveloped in the
future.

Areas having the following physical and/or regulatory constraints were also removed
from consideration for future development or redevelopment: water bodies, wetland
soils, and soils whose slope characteristics defined by NRCS exceed 15% (i.e., steep
slope soils). Resulting fragments of land smaller than ¼-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 categories.

Table 2-18. Developable Land – Tankerhoosen River Watershed

Subwatershed
New

Development
(acres)

New Development
Percent in

Subwatershed

Redevelopmen
t (acres)

Redevelopment
Percent in

Subwatershed
Bolton Notch Pond 49 14.30% 11 3.20%
Clarks Brook 57 8.80% 52 8.10%
Gages Brook 129 18.50% 72 10.30%
Gages 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%
Upper Tankerhoosen R. 238 16.10% 150 10.20%
Walker Reservoir 108 31.30% 13 3.80%
Total 1257 15.30% 820 10.00%

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.). The developable areas 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 zoning and does not
account for future zone changes or future land development regulatory changes.

Table 2-19. Assigned Future Land Use Category
Zoning Category Future Land Use

1-3 Unit Residential, High Density Condominium
1-3 Unit Residential, Medium Density Three Family
1-3 Unit Residential, Medium-Low Density Two Family
1-3 Unit Residential, Low Density One Family
Cluster/Open Space Residential One-Family
Industrial Industrial
Multi-Family Multi-Family
Planned Area Development Including Residential Mixed Use
Planned Industrial Industrial
Planned Residential Multi-Family
Town Center Mixed Use
Town Scale Commercial Commercial
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Figure 2-21. Developable Land – Tankerhoosen River Watershed
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The results of the buildout analysis are summarized in Table 2-20, which compares
acreage of existing and future land use in the watershed.  The most significant potential
land use change is in the residential land use categories, which is predicted to increase
by approximately 15% watershed-wide. The area of resource/recreation and
undeveloped land is predicted to decrease by approximately 15% watershed-wide, while
commercial and industrial land are predicted to increase by approximately 3%.

Table 2-20. Landuse Buildout Analysis Results

Land Use Type AcresExisting
Percent of
BasinExisting

AcresFuture
Percent of
BasinFuture

Relative
Percent
Change

Agriculture 103 1% 89 1% 0
One Family 3160 38% 3415 42% 4%
Two Family 48 <1 % 811 10% 10%
Three Family 2 <1 % 3 <1 % 0
Multi Family 39 <1 % 60 1% 1%
Condominium 165 2% 177 2% 0
Group Quarters 12 <1 % 12 <1 % 0
Commercial 110 1% 206 3% 2%
Retail 88 1% 88 1% 0
Mixed Use 3 <1 % 33 <1 % 0
Industrial 183 2% 270 3% 1%
Government/Non-Profit 102 1% 102 1% 0
School 26 <1 % 26 <1 % 0
Cemetery 22 <1 % 14 <1 % 0
Health/Medical 6 <1 % 6 <1 % 0
Resource/Recreation 2398 29% 1787 22% -7%
Undeveloped 851 10% 233 3% -7%
Right-of-way 770 9% 770 9% 0
Water 77 <1 % 77 <1 % 0
Unknown 61 <1 % 46 <1 % 0

Impervious Cover
The watershed buildout analysis was used in conjunction with the existing conditions
impervious cover analysis to estimate future impervious cover in the Tankerhoosen
River subwatersheds. To complete this analysis, impervious cover was included as a
parameter in the pollutant load model described in Section 2.6.

Land use data for both existing and buildout conditions were then entered into the
model to determine the change in impervious cover for each subwatershed. The
predicted change in impervious cover was then added to the existing impervious cover
estimates to estimate future impervious cover.

Table 2-21 presents estimates of existing and future impervious cover by subwatershed.
The shaded cells in the table highlight the subwatersheds in which future impervious
cover is predicted to approach or exceed either the “sensitive” (10% to 12%) or
“impacted” (25%) threshold values as described by the Impervious Cover Model.



F:\P2005\0257\A20\Tank Watershed Plan Final.doc 50

Table 2-21. Percent Impervious Cover – Existing and Future Conditions

Subwatershed
Existing Percent

Impervious Cover
Future Percent

Impervious Cover
Percent
Change1

Bolton Notch Pond 16.60% 18.90% 2.30%
Clarks Brook 17.20% 20.60% 3.40%
Gages Brook 11.50% 14.20% 2.70%
Gages Brook South Tributary 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%
Upper 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 = (ICFuture – ICExisting) x 100

It is significant to note that, based on this analysis, the overall impervious cover in the
Tankerhoosen River watershed 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 imperviousness 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 subwatersheds, 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
Stream
Health

% Watershed
Impervious Cover

% Natural Vegetation in
100-ft Stream Buffer

Excellent < = 6% >=65%
Good 6-10% 60-65%
Fair 10-25% 40-60%
Poor > 25% <40%

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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Table 2-23. Impervious Cover/Riparian Zone Metric – Existing and Future Conditions
Existing Future

Subwatershed % Watershed
Impervious

Cover

% Natural
Vegetation in

100-ft
Stream
Buffer

% Watershed
Impervious

Cover

% Natural
Vegetation

in 100-ft
Stream
Buffer

Bolton Notch Pond 16.6% 40.4% 18.9% 39.8%
Clarks Brook 17.2% 51.9% 20.6% 38.0%
Gages Brook 11.5% 59.5% 14.2% 50.1%
Gages Brook South Tributary 11.3% 69.6% 13.5% 40.2%
Lower Tankerhoosen River 15.8% 42.7% 23.0% 26.0%
Middle Tankerhoosen River 12.9% 49.7% 15.5% 41.8%
Railroad Brook 1.7% 89.4% 3.4% 73.7%
Tucker Brook 8.1% 65.5% 10.3% 49.6%
Upper Tankerhoosen River 4.5% 84.6% 4.7% 76.3%
Walker Reservoir 19.9% 41.2% 29.1% 31.8%

Overall, most of the Tankerhoosen River subwatersheds are currently categorized as
“fair” to “good” based on the riparian zone metric published by Goetz et al. (2003),
while several of the key headwater streams, including Railroad Brook and the Upper
Tankerhoosen River, fall into the highest category.  Comparison between the existing
and future ratings indicates that four of the ten subwatersheds (Clarks Brook, Gages
Brook South Tributary, Lower Tankerhoosen River, and Tucker Brook) are predicted
to experience a decline in stream health as a result of future development and, in
particular, development within the riparian corridor.

2.9 Pollutant Loading

A pollutant loading model was developed using the land use/land cover data described
in Section 2-5.  The model was used to compare existing nonpoint source (NPS)
pollutant loads from the watershed to projected future pollutant loads that would occur
under a watershed buildout scenario.  It is important to note that the results of this
screening-level analysis are intended for the purposes of comparing existing and future
conditions and not to predict future water quality.  This section summarizes the
methods and results of the analysis, which are presented in greater detail in the Baseline
Watershed Assessment, Tankerhoosen River Watershed, dated May 28, 2008 (Fuss & O’Neill,
Inc.).

The Spreadsheet Tool for the Estimation of Pollutant Load (STEPL), Version 4.0, was
used for this analysis.  This model was developed for US EPA by Tetra Tech in EPA
Region 5 and has since been modified for use in other areas of the country.  The model
calculates watershed pollutant loads for sediment and nutrients based on land use-
related pollutant sources, including urban runoff, septic system failures, stream bank
erosion, and agricultural activities.  The model also allows simulation of best
management practices (BMPs) and Low Impact Development (LID) practices to
reduce pollutant loads.
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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:

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

• Curve Number (CN), which is a measure of the runoff potential of the land
surface and is a function of soil type, cover condition, and slope.

The model was applied to each subwatershed to estimate pollutant loads for each
subwatershed under existing land use and future land use scenarios, as described in
Section 2-5.  The existing 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 terms of increase in pollutant loading rate (the mass
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).

Table 2-24. Projected Pollutant Loading Rate and Load Increases

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

mass [lb or ton]/ac-yr)
Watershed N P BOD Sediment N P BOD Sediment

Bolton Notch Pond (318 ac) 0.66 0.1 2.7 0.012 9.6% 8.0% 10.9% 7.7%

Clarks Brook (647 ac) 0.91 0.13 3.9 0.017 14.1% 12.9% 16.1% 11.7%

Gages Brook (695 ac) 1.29 0.19 5.6 0.027 19.4% 17.0% 21.5% 16.7%

Gages Brook South Trib. (680 ac) 0.73 0.11 3.1 0.014 12.2% 10.2% 14.1% 10.5%

Lower Tankerhoosen R. (306 ac) 1.31 0.1 6.3 0.022 20.0% 8.9% 27.6% 14.7%

Middle Tankerhoosen R. (1570 ac) 0.63 0.07 3.1 0.008 10.6% 7.6% 14.2% 5.8%

Railroad Brook (1203 ac) 0.89 0.06 4.3 0.015 56.8% 20.3% 69.8% 46.4%

Tucker Brook (934 ac) 0.67 0.04 3.3 0.012 14.1% 5.3% 18.0% 9.4%

Upper Tankerhoosen R. (1472 ac) 0.24 0.05 1.1 0.003 9.3% 11.1% 11.2% 6.0%

Walker Reservoir (322 ac) 1.86 0.28 8.6 0.036 25.8% 23.3% 34.6% 21.6%

Total (8149 ac) 0.77 0.09 3.5 0.013 16.0% 11.4% 19.9% 12.0%

Several of the subwatersheds are predicted to experience significantly higher increases
in pollutant loads and loading rates under a watershed buildout scenario.  These
include:

• Gages Brook.  The existing conditions pollutant load model indicates that this
subwatershed is characterized by both relatively high total pollutant loads and
pollutant loading rates, with approximately 70% urban land use, the largest
amount of industrial land use, and the second-highest commercial land use
composition in the entire watershed.  The buildout condition of this watershed
is projected to result in a 19% increase in urban land use with a corresponding
decrease in forest; and the new urban land is likely to consist of new residential
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and industrial development.  As such, relatively large loads and loading rate
increases may occur.

• Lower Tankerhoosen River.  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 buildout 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.

• Railroad Brook.  The projected buildout pollutant loadings in this subwatershed
for nitrogen and BOD are anticipated to increase by approximately 57% and
70%, respectively.  Significant increases are also anticipated in phosphorus and
sediment loads.  Currently, the Railroad Brook sub watershed is heavily forested,
with comparatively little development. Several large tracts of land 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.

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

2.10 Comparative Subwatershed
Analysis

A Comparative Subwatershed Analysis was performed for the 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 restoration
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 recommendations.

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 approach used to conduct the Comparative Subwatershed Analysis consisted of:

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

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

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

Subwatersheds with higher aggregate “vulnerability” scores are more sensitive to future
development and should be the focus of watershed conservation efforts to maintain
existing high-quality resources and conditions. 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
watershed planners to allocate limited resources on subwatershed where restoration and
conservation efforts have the greatest 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
Metric

How Metric is
Measured

Indicates Higher Vulnerability
Potential When

Metric Points

1. Impervious
Cover Change

% increase in
impervious cover in
subwatershed

Increase in IC is high, suggesting
greater development potential and
stream impacts

Award 1 pt for each 1%
increase in impervious cover

2. Impervious
Cover Threshold

Comparison of current
and future IC relative to
ICM threshold

Predicted IC crosses “impacted”
(12%) threshold, development
could result in significant stream
impacts

Award 5 pts for each
exceedance of the 12%
threshold

3. Stream Order
% of subwatershed
consisting of 1st or 2nd

order streams

Subwatershed consists of more
lower order streams, vulnerability
of headwater streams for habitat
and water quality protection

Award 6 pts if 100% of
streams are 1st and 2nd

order; 4 pts if 50% are 1st

and 2nd order; 2 pts if 33%
are 1st and 2nd order; 0 pts if
0% are 1st and 2nd order

4. Pollutant
Loading

% increase in pollutant
loading in
subwatershed

Increase in pollutant loading is
high, suggesting water quality
impacts from future development

Award 1 pt for each pollutant
loading parameter > 10%
and 3 pts for each parameter
>20%

5. Industrial/
Commercial Land

% of subwatershed as
industrial or commercial
land

Industrial/commercial land is
high, greater potential for water
quality impacts from pollutant hot
spot

Award 1 pt for each 2% of
subwatershed classified as
industrial or
commercial/retail

6. Forest Cover
% of subwatershed with
developable forest
cover

Area of developable forest cover
is high, potential for significant
future reductions in forested land

Award 1 pt for each 5% of
subwatershed with
developable forest cover

7. Stream
Corridor Forest
Cover

% of stream corridor
that is forested

Corridor forest cover is high,
potential for significant future
reductions in forested riparian
areas if public ownership of
corridor is low

Add 1 pt for each 10%
increase in forest cover

8. Public
Ownership of
Stream Corridor

% of stream corridor
that is publicly owned

Public ownership is low (see
metric 7)

Add 1 pt for each 10%
reduction of stream corridor
in public ownership

9. Road
Crossings

number of road
crossings / square mile

Number of road crossings is
high, greater potential for direct
stormwater discharges from
roadways

<1 = 0pts; 1 to 5 = 1 pts; 5 to
8 = 3 pts; 9 to 12 = 5 pts; 13-
15 = 7pt; >15 = 10 pts

10. Developed % of subwatershed Area served by septic is high, Award 1 pt for each 5% of
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Table 2-25. Summary of Subwatershed Vulnerability Metrics

Subwatershed
Metric

How Metric is
Measured

Indicates Higher Vulnerability
Potential When

Metric Points

Areas with Septic served by septic indicating potential for pollutant
loadings from failing septic
systems

subwatershed area served
by septic

11. Drinking
Water Resources

Acreage of developable
land within a public
drinking water supply
area

Area of developable land is high,
greater potential for impacts to
sensitive surface and groundwater
drinking water supplies

Award 3 pts for each
subwatershed within an
aquifer protection area

2.10.1 Priority Subwatersheds for
Conservation

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

Table 2-26. Results of Subwatershed Vulnerability Analysis

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

• Clarks Brook,
• Gages Brook,
• Gages Brook South Tributary,
• Lower Tankerhoosen River,
• Walker Reservoir.
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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 47
Gages Brook 3 5 6 6 11 4 6 6 3 5 0 55
Gages Brook South Tributary 2 5 6 4 1 5 6 5 3 5 0 42
Lower Tankerhoosen 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
Railroad 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
Upper Tankerhoosen 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
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Table 2-27. Summary of Subwatershed Restoration Potential Metrics

Subwatershed
Metric

How Metric is
Measured

Indicates Higher Restoration
Potential When

Metric Points

1. Existing
Impervious
Cover

% impervious
cover in
subwatershed

Current impervious cover is low,
suggesting range of possible sites for
storage retrofits and stream repairs

<10% = 10 pts; 10 to 15% = 5 pts;
>15% = 1 pt

2. Publicly-
owned land

% of
subwatershed
that is publicly
owned

Public land ownership is high,
providing range of potential sites for
restoration practices

Award 1 pt for each 2.5% of
subwatershed in public ownership

3. Industrial
Land

% of
subwatershed
that is industrial
land

Industrial land is high, suggesting
potential for source controls,
discharge prevention, and on-site
retrofits

Award 1 pt for each 2% of
subwatershed classified as
industrial

4. Forest Cover
% forest cover
in
subwatershed

Forest cover is low, suggesting
potential for upland and riparian
reforestation

<35% = 7pts; 36 to 50% = 5 pts; 50
to 70% = 3 pts; >70% = 1pt

5. Wetland
Cover

% of
subwatershed
that is wetlands

Wetland cover is high, suggesting
potential for wetland and riparian
restoration

Award 1 pt for each 2% of
subwatershed area

6.Development
Potential

% of
developable
land in
subwatershed

No more development is expected;
stable conditions increase feasibility
of stream repairs and storage retrofits

30 to 35% = 1pts; 25 to 30% = 4
pts; 20 to 25% = 7 pts; 15 to 25% =
10pt

7. Stream
Density

stream miles /
square mile

Stream density is high, suggesting
greater feasibility of corridor practices

Award 1 pt for each 10% increase
in stream density from watershed
average of 1.3 stream miles /
square mile

8. Stream
Corridor Forest
Cover

% of stream
corridor that is
forested

Corridor forest cover is low,
suggesting feasibility of riparian
reforestation and stream repairs

Add 1 pt for each 10% reduction in
forest cover

9. Public
Ownership of
Corridor

% of stream
corridor that is
publicly owned

Public corridor ownership is high,
suggesting greater feasibility of
corridor practices

Add 1 pt for each 10% of stream
corridor in public ownership

10. Road
Crossings

number of road
crossings /
square mile

Number of road crossings is high,
suggesting greater potential for
stream repairs, culvert modifications

<1 = 0pts; 1 to 5 = 1 pts; 5 to 8 = 3
pts; 9 to 12 = 5 pts; 13-15 = 7pt;
>15 = 10 pts

11. Developed
Areas with
Septic

% of
subwatershed
that is served
by septic

Area served by septic is high,
suggesting greater potential for septic
system upgrades

Award 1 pt for each 5% of
subwatershed area served by
septic

12. Water
Quality
Impairments

number of
water quality
impairments /
square mile

Number of water quality
impairments is high, suggesting
regulatory need to focus on WQ
improvements

Award 3 pts for each water quality
impairment identified

The results of the subwatershed restoration potential analysis are summarized in Table
2-28.
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Table 2-28. Results of Subwatershed Restoration Potential Analysis
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Bolton Notch Pond 1 1 1 5 3 10 0 6 6 0 5 0 38
Clarks Brook 1 10 5 7 8 10 0 4 11 1 4 0 60
Gages Brook 5 12 6 5 8 4 10 3 12 3 5 6 79
Gages Brook South Tribu tary 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 64
Middle Tankerhoosen River 5 6 1 5 6 10 5 5 10 5 3 0 61
Railroad Brook 10 0 0 1 6 1 9 0 0 5 1 0 34
Tucker Brook 10 10 0 5 6 7 11 4 11 1 2 0 66
Upper Tankerhoosen River 10 3 0 1 7 4 12 1 6 3 3 3 52
Walker Reservoir 1 10 1 7 4 1 0 7 9 10 6 0 55

As shown in Table 2-28, the following subwatersheds should be given highest priority
for restoration potential to improve upon existing conditions:

• Clarks Brook,
• Gages Brook,
• Lower Tankerhoosen River,
• Middle Tankerhoosen River,
• Tucker Brook.

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

• Clarks Brook,
• Gages Brook,
• Gages Brook South Tributary,
• Lower Tankerhoosen River,
• Middle Tankerhoosen River,
• Tucker Brook,
• Walker Reservoir.



F:\P2005\0257\A20\Tank Watershed Plan Final.doc 58

3 Watershed Field Inventories
Field inventories were performed during summer 2008 to further assess existing
watershed conditions and potential sources of pollution. The field inventories are
screening level tools for locating potential pollutant sources and environmental
problems in a watershed along with possible locations where restoration opportunities
and mitigation measures can be 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 subwatersheds identified in Section 2.7.1.

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 Inventories and Land Use Regulatory
Review (Fuss & O’Neill, October 2008), a copy of which is provided on CD-ROM as
Appendix A of this watershed management plan.

The stream corridor assessment procedure used in this study is adapted from the U.S.
EPA Rapid Bioassessment (RBA) protocol (EPA, 1999) and the Center for Watershed
Protection’s Unified Stream Assessment (USA) method (CWP, 2005). Upland areas and
activities that may impact stream quality were also assessed using methods adapted
from the Center for Watershed Protection’s Unified Subwatershed 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 efforts were targeted on stream segments and upland areas
with 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.

During the field inventories, crews assessed approximately 8.7 miles of stream
corridors, six potential hotspot locations, five representative residential neighborhoods,
and a number of streets and storm drainage systems associated with the residential
neighborhoods 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 Inventories and Land Use Regulatory Review
(Fuss & O’Neill, October 2008). Photographs of 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.

Table 3-1. Field Inventory Nomenclature
Clarks Brook CB
Lower Tankerhoosen River LTR
Middle Tankerhoosen River MTR
Walker Reservoir WR
Gages Brook GB
Gages Brook South Tributary GBST
Tucker Brook TB
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Table 3-1. Field Inventory Nomenclature
Reach Level Assessment RCH
Channel Modification CM
Severe Bank Erosion ER
Impacted Buffer IB
Stormwater Outfall OT
Stream Crossing SC
Trash & Debris TB
Utilities UT
Hotspot Investigation HSI
Neighborhood Site Assessment NSA
Streets and Storm Drains SSD

3.1 Summary of Findings

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

• Overall in-stream habitat in the assessed
reaches was mixed. Some of the assessed
reaches have high quality habitat, with riparian
cover, good floodplain connection, varied
substrate, and significant stream shading. In
other 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 either supporting
biological communities (fish, frogs, birds, etc.)
or sufficient to support such communities.
Many potential barriers to fish passage
were observed throughout the watershed,
including perched culverts, culverts with
very shallow flow, and natural and manmade dams. Therefore, the impact of
potential fish barriers and the feasibility of fish barrier removal efforts should
be investigated further.

• Stream buffer encroachments are
prevalent along stream corridors 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 occurrences in and
near these areas where easy access exists
to the streams. Education, signage,

Stream segment GB-05B showing limited vegetative
buffer and a small footbridge crossing the stream.

Arch-type railroad crossing (SC-02) may prevent
fish passage and is suffering from downstream
scour evidenced by the large pool shown in the

photograph.
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stream buffer regulations, and stream cleanups are potential approaches for
improving buffer management.

• 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. Opportunities 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 investigations are
recommended in targeted areas and
land uses.

• 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.

• Parking lots associated with
apartment complexes, institutional
land uses (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.

• 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

Trash and debris along Reach CB-02.

Stream crossing (SC-01) below I-84 and outfall (OT-03)
along reach GBST-02.
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advent of modern stormwater quality regulations and design requirements.
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 observed in the
watershed. With the recent shift toward LID site design and stormwater
management requirements, as demonstrated by the Town of Tolland’s new
LID regulations and design manual, the watershed is an ideal candidate to
showcase LID practices for both new development and retrofit applications.
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 development.

• Stormwater runoff from Interstate 84, other state roads such as Route 30 and
31, and local roads typically receives little or no treatment prior to discharge.
Such discharges are a source of sediment and other pollutants to the receiving
water bodies. Opportunities exist for stormwater retrofits at roadway
stormwater outfalls

• 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 stormwater outfalls
in developed areas of the watershed.
Access to many of these areas is
limited; therefore, potential
candidate sites for bank stabilization
projects should be evaluated further
for overall feasibility.

• Very few active construction sites were observed in the watershed. However, a
large amount of developable land exists in the watershed, and future
construction activity 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 requiring drainage review for activities that disturb less than ½
acre.

• Due to limited project funding, not all stream segments in the priority
subwatersheds were assessed, and other subwatersheds (Railroad Brook, Bolton
Notch Pond, and Upper Tankerhoosen River) were not assessed as they were
determined to be less vulnerable to future development impacts. A schedule

Stream segment GB-05B showing area of stream bank
erosion.
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should be established for assessing the remaining stream segments and
subwatersheds.

3.2 Stream Corridor Assessment

Stream corridors within the Tankerhoosen River watershed were assessed during June 3
through 6, 2008, and on July 2 and 10, 2008. Field crews consisted of staff from Fuss &
O’Neill, the North Central Conservation District, and volunteers with Friends of the
Hockanum River Linear Park of Vernon. Stream corridors were assessed along selected
reaches within priority subwatersheds using methods adapted from the U.S. EPA Rapid
Bioassessment (RBA) protocol (EPA, 1999) and the Center 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 stormwater 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 of water.  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 covered; and
• Reach Level Assessment (RCH), the average characteristics of each reach.

The stream assessment method also includes a semi-quantitative scoring 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
preservation, 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
considered 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 the downstream reach.
Impact conditions within each reach were numbered sequentially with an abbreviation
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followed by a two-digit number. For example, the second stream crossing in a reach
would have the identifier SC-02.

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.

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

Subwatershed RCH CM ER IB OT SC TD UT
Clarks Brook 5 -- 2 -- 10 8 2 --
Lower Tankerhoosen River 1 -- -- -- 1 1 -- --
Middle Tankerhoosen River 5 -- 1 -- 14 5 7 --
Walker Reservoir 5 -- -- -- 6 6 -- --
Gages Brook 12 1 8 5 21 12 3 1
Gages 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 conditions and 20 being optimal
conditions. The total 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 categorized 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 assessment scores and classifications for the assessed
stream reaches.

Table 3-3. Stream Reach Classifications
Category Percentile Point Threshold
Excellent 90% 138
Good 75% 115
Fair 55% 84
Poor 35% 54
Very Poor <35% <54
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Table 3-4. Stream Reach Assessment Scores and Classifications
Excellent Good Fair Poor Very Poor

Reach ID Score Reach ID Score Reach ID Score Reach ID Score
Reach

ID
Score

MTR-08 153 GBST-02 127 GB-09 114 TB-04B 83 GB-05B 53
GB-10 146 GB-02 120 GBST-03 111 MTR-01 82 WR-01 35

GBST-04A 146 GBST-09B 120 LTR-03 111 GB-04 80
GBST-01 145 TB-02 119 GB-07 105 WR-02 80
MTR-07 139 GBST-04B 117 CB-03 104 WR-04 76
CB-04 138 TB-01 116 GB-01 102 GB-03B 72

GB-08 115 GB-03A 97 GBST-09A 59
MTR-09 94
GB-05A 93
CB-02 93
TB-03 92

TB-04A 92
WR-03 91
GB-06 88

MTR-02 87
CB-01 85
WR-05 84

Note: TB04C and CB-05 were not scored during the reach level assessment

As depicted in Figure 3-1, MTR-08 is the highest rated 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-05B are poor and very
poor, respectively, because of poor channel characteristics, outfalls, stream crossings,
trash and debris and lack of stream buffer and bank erosion in the case of GB-05B.

Figure 3-1. Examples of Stream Reaches in Various Classification Categories

Additional details regarding the assessed stream reaches are provided in Watershed Field
Inventories and Land Use Regulatory Review (Fuss & O’Neill, October 2008), a copy of
which is provided on CD-ROM in Appendix A of this plan.

Excellent – MTR-08 Fair – WR-03

Poor – TB-04B Very Poor – GB-05B
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3.3 Upland Assessments

Fuss and O’Neill conducted upland assessments in the Tankerhoosen watershed in July
2008. The field observations assist in identifying pollution prevention and potential
restoration opportunities at hotspot land uses and residential neighborhoods in the
watershed. Factors that were considered when determining which hotspots and
neighborhood areas to prioritize for assessment include:

• Stream condition (assessed during stream corridor inventory),
• Site proximity to the stream,
• Land use type and development 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 Watershed Field Inventories and Land Use Regulatory Review (Fuss & O’Neill,
October 2008).

3.3.1 Hotspot Investigations

Hotspot site investigations 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 was limited in scope to
representative hotspot facilities in order to evaluate and illustrate common issues. The
investigation was not intended to be an exhaustive review of all potential hotspot
facilities in the entire watershed nor a detailed inspection or audit of each facility, which
are beyond the scope of this study.

The hotspots examined in the field were located within the Lower Tankerhoosen River,
Walker Reservoir, Clarks Brook, and Gages Brook subwatersheds. 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 site. Sites are identified by the watershed abbreviation, followed by
“HSI” and a numeric identifier. Table 3-5 summarizes the selected hotspots that were
evaluated. Several of the sites that were investigated are privately 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
Category

Description of Site Operations

GB-HSI-01 (Gages Brook) Industrial
Industrial Park – Gerber
Technologies Office Building

GB-HSI-02 (Gages Brook) Industrial
Dari Farms Ice Cream
Distribution Center

WR-HIS-01 (Walker
Reservoir)

Transportation ConnDOT Commuter Lot

CB-HIS-01 (Clarks Brook) Commercial Superior Energy – Propane

CB-HIS-02 (Clarks Brook) Industrial
Sand, gravel, construction
storage/processing facility

LTR-HIS-01 (Lower
Tankerhoosen River)

State/Municipal
ConnDOT Maintenance and
Service Center

Gerber Technologies Office Building
The Gerber Technologies office building is located in the Tolland Industrial on
Industrial Park Road West adjacent to Gages Brook. The office building has landscaped
areas around the building with shrubs and turf lawn. The site is characterized by a large
amount of impervious cover, consisting of building roof areas and parking lots.
Approximately 100 vehicles were parked in the employee parking lots at the time of the
inspection. Stormwater runoff from the site appears to discharge to the stormwater
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
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.

Stormwater basin at the Gerber Technologies facility on Industrial Park Road West. Sediment has built up near
the center of the basin (A) and its overflow spillway is overgrown with vegetation (B).

Sediment
buildup

A B
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Dari Farms Ice Cream Distribution Facility
The Dari Farms distribution facility is also
located in the Tolland Industrial Park on
Research Way/Gerber Drive near the
divide between 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 modern pollution prevention
site design elements including a covered
fueling station, no visible outdoor storage
of materials, and well maintained
landscaping on the grounds. Possible
pollution sources to the storm drainage
system are the runoff from the large impervious areas on the site (the roof and parking
areas) and potential vehicle fluids from truck fueling activities and employee vehicles. It
could not be determined whether stormwater is managed on-site, by the downgradient
stormwater basin near the Gerber Technologies facility, or both. The site did not
appear to incorporate Low Impact Development (LID) design features such as
vegetated swales or parking lot bioretention. 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.

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.

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
lot drains to a double catch basin located
on the southeastern side of the lot. The
catch basin discharges through a short
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 lot runoff.

The Dari Farms Ice Cream Distribution Facility has a
covered fueling station and landscaped grounds (shown in the

foreground).

The southeastern side of the Interstate 86 Exit 67 commuter
parking lot showing the edge of the lot

on the left side of the photograph and the wetland corridor on
the right side. The center of the photograph

shows the easily accessible and open area for a potential
stormwater retrofit.
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Superior Energy
Superior Energy is a propane gas and related equipment distributor located on
Hartford Turnpike (Route 30) in Vernon. The site is located within the Clarks Brook
subwatershed near the headwaters of Clarks Brook. The property consists of a retail
store, a paved parking lot for delivery trucks, and outdoor storage of propane tanks. It
is unknown if vehicle maintenance or fueling occurs on-site. The site appears to have
been modified 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
investigated to better define potential impacts of the historical filling, current drainage
issues, and plans for additional site development.

Sand & Gravel Facility
The facility is located on Clark Road at the western end of Industrial Park Road and
near the western limit of the Clarks Brook subwatershed. Facility operations appear to
include storage and processing of sand, gravel and other construction materials. The
site contains one building, which is assumed to be an office and/or maintenance area.
The majority of the site consists of an unpaved yard used for the storage of sand and
gravel piles and equipment to process the materials and load transport vehicles. The site
contains numerous potential 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 DEP General Permit for Stormwater Discharges Associated with
Industrial Activity, in addition to stormwater 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 Maintenance
Service Center for District #1
located on Campbell Avenue in
Vernon, which is located in the
Lower Tankerhoosen River
subwatershed. The facility has
an office building, garages for
vehicle storage and maintenance,
a small parking lot, outdoor
storage of sand, salt, gravel and
mulch, and an uncovered
outdoor fueling station. Vehicle
maintenance activities and
outdoor vehicle fueling are
potential sources of stormwater pollution, in addition to the outdoor stockpile storage.

Uncovered
fueling
stations

Salt, sand,
mulch and

gravel

Uncovered
dumpster

ConnDOT District #1 Maintenance Service Center, Campbell Avenue
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A rolloff dumpster was observed to be overflowing and uncovered at the time of the
windshield survey. Municipal and state-operated highway maintenance facilities such as
this should employ source controls, pollution prevention, and stormwater treatment
practices as necessary in accordance with the DEP General Permit for Stormwater Discharges
Associated with Industrial Activity.

3.3.2 Neighborhood Source Assessment

Stormwater runoff from existing residential neighborhoods and future residential
development in the watershed is an important consideration for this study, since
approximately 40 percent of the Tankerhoosen River watershed consists of residential
land use and future 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 watershed. 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

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

Each neighborhood was assigned a score for pollution severity 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 changes based on available space, number 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/
Subdivision Name

Subwatershed Residential Type
Pollution
Severity

Restoration
Potential

Mount Vernon Apartments
Walker
Reservoir

Multi-family Moderate Moderate

Campbell Avenue
Lower
Tankerhoosen
River

High-density,
single-family

Moderate Low

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

None Low

High Manor Mobile Home Park Clarks Brook
High-density,
single-family

Moderate Moderate

Meadowbrook Drive Tucker Brook
Medium-density,
single-family with
open space areas

None Low

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 Walker Reservoir
subwatershed. The apartments are served 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 the pavement within individual parking stalls

The overall pollution severity is rated as moderate due to the large amount of directly
connected impervious area and potential pollutant sources from parking areas. This site
is a potential retrofit candidate to reduce stormwater runoff from the 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 lots,
such as the parking lots at this complex, may also be good candidates for stormwater
retrofits. The following photograph depicts an existing landscaped area adjacent to the
parking lot that could potentially function as a bioretention/rain garden.

The Mount Vernon apartment complex buildings showing clean and well-maintained parking areas and landscaping (A) and a
landscaped area that has the potential to be used as a rain garden (B).

A B
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Campbell Avenue
The Campbell Avenue residential development is a 13-acre neighborhood of single
family homes on approximately ¼ acre lots. The neighborhood is located off of
Dobson Avenue and is situated between Interstate 84 and the ConnDOT Maintenance
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. No on-site or centralized stormwater management practices
were observed, other than curb and gutter drainage. Most 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.

Valley View Drive/Andrew Way
The Valley View Drive/Andrew 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
1-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
stormwater 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
stormwater retrofits.

High Manor Mobile Home Park
High Manor Mobile 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.

A typical lot in the Valley View Drive/Andrew Way
neighborhood.

A street view of the High Manor Mobile Home Park
showing turf lawns with some mature trees on the

properties.
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Meadowbrook Drive
The Meadowbrook Drive neighborhood is an approximately 100-acre residential
neighborhood in the 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 the subdivision is approximately ½ 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 that discharge to pervious lawn areas. The street storm
drains are stenciled. An approximately 1-acre wet stormwater basin near the corner of
Yale and Chatham Drives receives runoff from the subdivision storm drainage system.
The basin outlet discharges to Tucker Brook. At the time of the inspection the
stormwater basin outlet was observed to be overgrown with vegetation, and stream
bank erosion was observed at the outfall to the 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.

Typical conditions in the Meadowbrook Drive neighborhood showing landscaping, lot sizes, and general cleanliness.

3.3.3 Streets and Storm Drain Assessment

Urban streets and storm drains can be a source of stormwater pollutants if not
maintained on a regular basis. The condition of the local road and storm drain
infrastructure can be assessed to determine if existing maintenance practice could
reduce pollutant accumulation. Selected streets and storm drains were assessed during
the upland field inventories conducted on July 16, 2008. Most of the streets and storm
drains that were assessed are located in or near hotspot or neighborhood source
assessment locations. Findings of the street and storm drain assessment are
summarized below. Photographs of the storm drains and the street conditions
evaluated are provided as Table 3-7.

A B
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Table 3-7. Streets and Storm Drain Assessment Photographs

Location Storm Drains Streets

Campbell
Avenue

Mount Vernon
Apartments

Valley View
Drive/Andrew
Way

High Manor
Mobile Home
Park

Gerber
Technologies

Clark Road
Industrial Park

[No photo]
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Most of the streets were clean, free of sediment and debris, and in good condition. The
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,
leaves, 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 the 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 Land Use Regulatory Review

4.1 Introduction

Municipal land use regulations control patterns of new development and
redevelopment and can play a significant role in protecting water quality and other
natural resources in a watershed. These commonly include local plans of conservation
and development, zoning regulations, subdivision regulations, inland wetland
regulations, and stormwater regulations, all of which influence 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 revised in response to
development pressure, shifts in 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 existing 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 address 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 National Pollutant Discharge Elimination
System (NPDES) 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.

An 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 Tankerhoosen River
watershed consistent with the objectives of this plan.

This section summarizes the following information:

• Existing municipal land use planning entities and regulations for each of the
watershed communities based on information obtained from a land use
questionnaire conducted by the North Central Conservation District in 2005 as
part of the Hockanum River State of the Watershed Report (Fuss & O’Neill, 2005).
The information was updated where necessary to reflect current conditions.

• Existing land use regulations and related planning documents that pertain 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



F:\P2005\0257\A20\Tank Watershed Plan Final.doc 76

and have the greatest potential for future development. Findings of the
regulatory review are described in the report Watershed Field Inventories and Land
Use Regulatory Review (Fuss & O’Neill, October 2008), as well as a technical
memorandum dated June 9, 2008 for the Town of Vernon, a copy of which is
provided in Appendix B of this watershed management plan.

4.2 Summary of Land Use Planning
Entities

The 2005 land use questionnaire provided information from the watershed
municipalities on the land use regulations in each town, including information on
wetlands and watercourses regulations, zoning regulations, plans of development, open
space planning, and stormwater regulations. The following paragraphs summarize
information obtained from the 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

Manchester
• Planning and Zoning Commission (acts as Inland Wetlands and

Watercourses Agency)
• Conservation Commission

Vernon

• Planning and Zoning Commission
• Inland Wetlands Commission
• Conservation Commission
• Design Review Advisory Commission
• Open Space Task Force
• Local Historic Properties Commission

Tolland

• Planning and Zoning Commission
• Inland Wetlands and Watercourses Commission
• Conservation Commission
• Design Advisory Board

Bolton

• Planning and Zoning Commission
• Inland Wetlands Commission
• Conservation Commission
• Open Space Preservation, Acquisition, and Conservation

Committee
Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central
Conservation District, 2005; amended in 2008.

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

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central
Conservation District, 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.

Each 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. Three 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

Town Regulating Agency Upland Review Area
Wetlands and

Watercourses of Special
Significance

Manchester
Planning & Zoning
Commission

50’ wetlands and
watercourses

None identified

Vernon
Inland Wetlands &
Watercourses Agency

100’ wetlands
200’ designated
watercourses

• Vernal pools on Box
Mountain Road

• Tankerhoosen River
• Hockanum River
• Belding Wildlife

Management Area

Tolland
Inland Wetlands &
Watercourses
Commission

50’ wetlands
100’ watercourses

Preliminary*

Bolton

Inland Wetlands
Commission,
Conservation
Commission

100’ wetlands and
watercourses

Yes*

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central
Conservation District, 2005. *Information available from the individual towns; amended in 2008.

Regulation Manchester Vernon Tolland Bolton
Plan of Development 2004 2001 1999 1990
Subdivision Regulations 2005 2007 2008 2004
Wetlands Regulations 2007 2006 2007 2006
Zoning Regulations 2008 2009 2008 2005
Floodplain Management 1994 In Zoning Regs. None 2005

Stormwater Regulations
Connecticut
Stormwater Quality
Manual

In Zoning Regs. 2008 (LID) 2004
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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.  As
a result of development, vegetated and forested land that consists of pervious surfaces
is largely replaced by land uses with impervious surfaces.  This 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 runoff.  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,
commercial, 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 watershed 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 plan be submitted with any application for development within the municipality
when the disturbed area of such development is more than one-half acre. Projects that
disturb greater than 5 acres of land are subject to regulation under the DEP General
Permit for the Discharge of Stormwater and Dewatering Wastewaters Associated with Construction
Activities. This permit applies to discharges 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
disturbing 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 NPDES Phase II stormwater program, which is regulated under the DEP General
Permit for the Discharge of Stormwater from Small Municipal Separate Storm Sewer Systems (MS4
General Permit). The MS4 General Permit regulates the quality of municipal
stormwater discharges and requires the creation of a Stormwater Management Plan that
addresses the following six minimum control measures:

1. Public education and outreach on storm water impacts required 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 discharges from a pipe or conduit
with a diameter of 15 inches or greater (or equivalent cross-sectional area) owned
or operated by the municipality;

4. Construction site storm water runoff control required throughout the entire
municipality;
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5. Post-construction storm water management in new development and
redevelopment; and

6. Pollution prevention/good housekeeping for municipal operations.

The DEP Connecticut Stormwater Quality Manual 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 communities involved in
stormwater quality management in Connecticut. The manual provides uniform
guidance for developers, engineers, and review agencies on the selection, 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 in
reviewing development proposals for stormwater management issues.

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 to protect high quality wetlands, watercourses, open water bodies and
other sensitive areas from the impacts of point and nonpoint sources of stormwater
due to land development projects. Tolland also developed a companion LID design
manual.

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 Tankerhoosen River watershed consists of
undeveloped land uses, much of this land is not considered open space because it may
be privately owned and ultimately developed. Protected open space areas include
deeded open space that is privately owned, parcels owned by land trusts, state and
federally-owned land, land owned by water companies, and municipal park land. Such
land is protected against future development. Each of the watershed towns has
prepared an open space plan for their respective communities (Table 4-4).

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

Town Open Space Plan
Manchester 2004

Vernon 2005
Tolland 2006
Bolton 2004

Source: Hockanum River – State of the Watershed Land Use Questionnaire,
North Central Conservation District, 2005; amended in 2008.

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 agencies,
towns also require that some land be dedicated as open space with the development of
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new subdivisions. The subdivision regulations of all of the towns in the Tankerhoosen
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 subdivisions” in their subdivision regulations. These are compact forms of
development that concentrate density in one portion of the site in exchange for
reduced density elsewhere, thereby reducing overall site imperviousness and associated
stormwater impacts and potentially avoiding development in sensitive areas of a site.

Table 4-5. Open Space Regulations
Subdivision Open Space

Town
Allow Cluster
Development

Allow Open
Space

Subdivisions Required Fee in lieu of

Manchester Yes No Yes, 6% No
Vernon Yes No Yes Yes
Tolland Yes Yes Yes, 10% Yes
Bolton Yes Yes Yes Yes

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central
Conservation District, 2005; amended in 2008.

4.3 Summary of Existing Regulations

The following policy, regulatory and planning documents were reviewed for the towns
of Vernon and Tolland relative 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 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
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 stormwater management requirements and better promote the
use of LID principles.
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This 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 dated June 9, 2008 (Appendix B).

Town Design Manual
• Develop a Town stormwater 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, 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.

• Include a section of the design manual 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 stormwater management 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 for stormwater
management facilities.

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

Stormwater Management Standards
• Develop and incorporate into the Town stormwater 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 stormwater standards could include
LID requirements, complement the hydrologic sizing criteria in the Connecticut
Stormwater Quality Manual 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
with the memorandum in Appendix B.

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-
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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?

4.3.2 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 Manual 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 requirements.

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
require the use of LID practices. The regulations are currently in the early stages of
implementation. The Town should continue to monitor the effectiveness of the LID
regulations as development projects subject to the new regulations are designed,
reviewed, and constructed.

Inland Wetlands and Watercourses Regulations
The Inland Wetlands and Watercourses regulations were amended in 2007, and are in
accordance with the Connecticut General Statues. The regulations define an Upland
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 any
watercourse, including intermittent watercourses. The width of the Upland Review
Area may be doubled in cases where the slopes bordering the wetland and/or
watercourse 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 Connecticut Stormwater
Quality 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.

The town should also consider incorporating more explicit watercourse buffer
recommendations, including minimum 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 riparian buffer protection regulations that would establish
requirements for a contiguous buffer strip 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 years. 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 issues as part of the POCD 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 watershed
include (Planimetrics, 2008):

• Future development should occur in a manner and in locations that 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 the town, including wetlands, rivers and streams, lakes and ponds, vernal
pools, water supply watersheds, forest resources, and wildlife resources. In addition to
the Open Space and Conservation Plan, the town has also completed or is
implementing the following open space preservation activities (Planimetrics, 2008):

• Establishing an Open Space Acquisition Fund.
• Setting up a structured process for open space procurement and management.
• Promoting the use of open space, with trail maps and programmed activities.
• Tapping into a volunteer group for maintenance (Tolland Conservation Corps).
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5 Watershed Goals and Objectives
This section presents the overall management goals for the watershed, specific
objectives and indicators to measure progress in achieving the objectives, and
recommended management strategies. The goals, 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.

5.1 Watershed Management Goals

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

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

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

• Protect the upper region of the Tankerhoosen 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 threats related to new development and redevelopment.

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

5.2 Watershed Management
Objectives and Strategies

Specific objectives and recommended management strategies to achieve the watershed
management goals are described below. Additional 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 existing Technical Advisory Committee but shift its

responsibilities from planning to implementation.
• Include representatives from each of the watershed municipalities (Vernon,

Tolland, Manchester, and Bolton), the Connecticut Department of
Environmental Protection, and possibly new members to fill in missing
expertise.

• This group would form the core of a watershed partnership or coalition
specifically for implementing the Tankerhoosen River Watershed Management
Plan. The coalition would take the lead on implementing specific action items
identified in the watershed plan, including:

o Identify funding opportunities for grants or other financial assistance,
o Periodically review and update action items in the plan (at least every 5

years),
o Develop annual work plans (i.e., specific “to-do” lists),
o Host annual public meetings to celebrate accomplishments, 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 applications 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 understanding of fish passage

barriers throughout the watershed and opportunities for restoring fish passage
and aquatic habitat for various parts of the river system.

• Revise local storm drainage design standards and regulations such that new or
modified stream crossings are designed consistent with the Connecticut DEP
Stream Crossing Guidelines (February 26, 2008).

• Investigate the feasibility of dam removal, including the implications of release
of contaminated sediments behind the dams. Consider the impacts of dams
beyond barriers to anadromous fish passage and fragmentation of resident fish
populations. Dams affect water quality and particularly coldwater habitat.
Accompany dam removal feasibility studies with assessments of fish passage at
culverts upstream and downstream of the dams.

• Implement priority stream bank stabilization projects identified during the
watershed field inventories.
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Objective 3. Protect existing and restore degraded vegetative and
riparian buffers.

Management Strategies
• Implement priority buffer reforestation and invasive species management

projects identified during the watershed field inventories.
• 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 river such that it remains in a natural,
undisturbed state.

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

o Vernon should adopt LID regulations, which include site design credits
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
projects under SAFTEA-LU).

o Educate developers, town staff, and the public.

Objective 4. Improve water quality by identifying and eliminating illicit
discharges and encouraging stream cleanups.

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

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

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

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

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

• Educate town staff and the public.
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Objective 5. Build awareness of land stewardship and management
practices and reduce nonpoint source impacts in
residential areas.

Management Strategies
• Increase watershed stewardship signage (watershed, stream, stormwater

pollution prevention, and storm drain markings).
• Encourage 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 efforts to the types of pollution producing behaviors observed
in residential neighborhoods throughout the watershed (buffer encroachments,
yard waste, piped discharges, septic system maintenance for unsewered areas,
etc.).

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

Objective 6. Advance local government and community business
awareness of the Tankerhoosen River through pollution
prevention education and watershed restoration outreach
activities.

Management Strategies
• The watershed municipalities should review the current 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 private
operations. Recognize examples of good practices and hold them up as models.

• The watershed municipalities should improve implementation of municipal
stormwater management programs during the second term of the MS4 General
Permit.

• Create a general brochure 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, restaurants).

o Create educational displays in highly visible, strategic locations
throughout the watershed to highlight 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 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
• Establish a long-term water quality and biological monitoring program building

upon previous baseline monitoring and ongoing DEP and volunteer
monitoring efforts.

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

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
• Continue efforts to acquire unprotected 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 conservation areas in the municipal Open Space
Plans and Plans of Conservation and Development.

• Seek alternative 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 events on open space parcels.

• Develop an invasive 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 eradication, and
when a species cannot be eradicated, continued control efforts 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.

Management Strategies (Regulatory)
• All municipalities in the watershed are subject to the NPDES 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 require the use of LID practices. The regulations are currently
in the early stages of implementation. The Town of Tolland should continue 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 require that projects also meet the design requirements contained in the
Tolland LID Design Manual, for consistency with the zoning and subdivision
regulations.

• Vernon should develop and implement new or revised stormwater/LID
regulations to 1) satisfy Phase II Stormwater Program regulatory requirements,
2) encourage or require LID principles to be implemented for development
projects, and 3) address other local drainage and natural resource protection
issues identified by the Town.

o Two potential approaches have been identified – 1) a new stand-alone
stormwater ordinance, or 2) addition/amendments to the existing
Zoning Regulations.

o Vernon 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 design manual,
incorporating a set of stormwater management standards, which would
become regulatory standards referenced by the existing Town land use
regulations and/or new stormwater regulations.

• Other amendments to the Vernon Subdivision, Zoning, and Inland Wetlands
regulations are recommended to achieve reductions in impervious cover and to
promote the use of LID practices (see Vernon Land Use Regulatory Review
recommendations, Appendix B).

• Manchester and Bolton should also consider adopting LID design guidance and
regulations or similar regulatory mechanism that satisfies the NPDES 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 ½ 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 outfalls and/or

sites) for water quality 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 incorporating LID into a high-profile
demonstration project at a publicly-owned facility. The site should be regularly
monitored 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 years to identify additional site-specific issues and restoration
projects.
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6 Watershed Management Recommendations
This section of the plan describes specific recommendations to meet the watershed
management goals and objectives outlined 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
implementation priority. Recommendations can be viewed as short-term, mid-term,
and long-term, as summarized below:

• Short-Term Recommendations are initial actions to be accomplished within
the first one to two years of plan implementation. These actions establish the
framework for implementing subsequent plan recommendations. Such actions
include development of local regulations and stormwater 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,
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 investigation follow-up activities should be
completed during this period, as well as project monitoring and tracking.

• Long-Term Recommendations consist of continued implementation of any
additional projects necessary to meet watershed objectives, as well as an
evaluation of progress, 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 implementation priority (short-, mid-, and
long-term), scale and location (watershed, targeted, or site-specific), and the groups
who are responsible for implementing 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
implementation.
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Table 6-1. Watershed Management Plan Recommendations Summary

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

Key Actions
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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

Objective 2. Enhance In-Stream and Riparian 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 M/L S A L A

Objective 3. Protect/Restore Riparian Buffers
Priority riparian buffer restoration projects M/L 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 IDDE 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

Objective 5. Residential Management 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 public M W L A

Objective 6. Municipal and Business Management Practices
Review municipal facility compliance S W L
Improve municipal stormwater management programs S/M  W L
Implement street sweeping and catch basin cleaning M W L L
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Table 6-1. Watershed Management Plan Recommendations Summary
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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 S/M T L A A A A
Continue to implement municipal open space plans S T L
Seek alternative funding sources for open space acquisition S/M T L A
Promote use of open space through trail maps and events S/M 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 M/L 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 S T L A A A A

Priority Abbreviations: S = short-term, M = mid-term, L = long-term Scale/Location Abbreviations: W = watershed-wide, T = targeted, S = site-specific
HRLP – Hockanum River Linear Park, NCCD – North Central Conservation District, HRWA – Hockanum River Watershed Association, ConnDOT – Connecticut
Department of Transportation, CTDEP – Connecticut Department of Environmental Protection, NRCS – Natural Resource Conservation Service, USGS – United
States Geological Survey, USEPA – U.S. Environmental Protection Agency, Belding WMA – Belding Wildlife Management Area
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6.1 Watershed-Wide
Recommendations

Watershed-wide recommendations are those recommendations that can be
implemented throughout the Tankerhoosen River 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 primarily long-term,
cumulative benefits resulting from source control, pollution prevention, and improved
stormwater management for new development and redevelopment projects.

6.1.1 Build a Foundation for Implementing
the Plan

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 Hockanum River Linear Park, should
transition to a watershed partnership or coalition specifically for implementing the
Tankerhoosen River Watershed Management Plan. Recommended actions include:

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

• Include representatives from each of the watershed municipalities (Vernon,
Tolland, Manchester, 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 the watershed plan by the watershed municipalities. As
a group, the watershed partnership or coalition should encourage formal
adoption of the 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 preliminarily
identified in this plan (see Section 6.5.3), and prepare and submit grant
applications for projects identified in the watershed plan.
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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
Vernon are described in the technical memorandum provided in Appendix B. Many of
the detailed concepts and recommendations that are described in the Vernon land use
regulatory review memorandum are also applicable to the other watershed towns.

Town of Tolland

1. LID/Stormwater Regulations

• 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 require the use of LID practices. The regulations are currently
in the early stages of implementation. The Town of Tolland should continue to
monitor the effectiveness of the LID regulations as development projects
subject to the new regulations are designed, reviewed, and constructed.

2. Inland Wetlands and Watercourses Regulations

• The Tolland 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 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.

• The town should also consider incorporating more explicit watercourse buffer
recommendations, including minimum 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 riparian buffer protection regulations
that would establish requirements for a contiguous buffer strip on either side of
selected watercourses such that they remain in a natural, undisturbed state.

Town of Vernon

1. Town Design Manual

• Vernon should develop a Town stormwater 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,
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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 stormwater management 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 for stormwater
management.

• The design manual should incorporate or reference stormwater quantity and
conveyance sections of the Connecticut DOT Drainage Manual for consistency
with 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 stormwater standards could include
LID requirements, complement the hydrologic sizing criteria in the DEP
Connecticut Stormwater Quality Manual 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 the memorandum in Appendix B.

3. New or Modified Stormwater Regulations

• The Town of Vernon should 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 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 approach for Vernon,
including key decisions regarding:
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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. 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 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. 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 of
between 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.

• Section 6.7.2 (Design Standards, Curbs): Consider eliminating the curbing
requirement for roads with grades less than 5% to encourage the use of
vegetated 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.
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• 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.

• Section 6.14 (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 1 or more acres of land, which is consistent with
the Phase II Stormwater Program regulatory requirement.

5. 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, Setbacks 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 imperviousness, 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 maximum provided all of the spaces above the maximum number are
composed of a pervious surface, and where adequate stormwater management
is provided. Also 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.

Clarify Section 12 of the regulations to encourage the use of shared parking.
Where 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 stormwater 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 1 or more acres of land, which is
consistent with the Phase II Stormwater Program regulatory requirement.
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6. Inland Wetlands 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 Stormwater Quality Manual.

• Pending passage of enabling legislation by the Connecticut state legislature, the
Town should also adopt riparian buffer 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.

Other Watershed Towns

• Manchester and Bolton should also consider adopting LID design guidance and
regulations or similar regulatory mechanism that satisfies the NPDES 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 ½ acre and minimize land clearing by regulating building
envelope or through the use of an LID credit system.

6.1.3 Illicit Discharge Detection and
Elimination

Municipal Illicit Discharge Programs
Illicit discharges are non-stormwater flows that discharge into the stormwater drainage
system or directly into surface waters. Failing septic systems, wastewater connections to
the storm drain system, and illegal dumping are among the 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 that can impact both human health and
the aquatic environment. A number of potential illicit discharges were identified
throughout the watershed during the stream inventories. Identifying and eliminating
these discharges is an important means of pollution source control for the watershed.

All of the watershed towns are subject to the requirements of the NPDES Phase II
stormwater program, which is regulated under the DEP General Permit for the
Discharge of Stormwater from Small Municipal Separate Storm Sewer Systems (MS4
General Permit). The MS4 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 detect and eliminate existing and future non-stormwater discharges,
including illegal dumping.
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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 discharge detection and elimination
component.

The following recommendations apply to each of the watershed towns:

• Review the compliance status of the municipal stormwater management
programs relative to each of the minimum measures addressed in the existing
and proposed MS4 General Permit. Modify the stormwater 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
Recommendations).

• Develop and implement an ordinance or other regulatory mechanism to
effectively prohibit non-stormwater discharges into the regulated municipal
separate storm sewer system and an IDDE Plan to detect and eliminate existing
and future non-stormwater discharges, 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 impacting
these resources.  The general public is often unaware of the cumulative effects of their
every-day activities. Signage can play an important role in making the connection
between every-day activities and their sometimes harmful results.

Routine residential practices that can affect water quality and the natural environment
include improper 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
form 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. Stormwater and pollution prevention signage is
generally lacking in most residential areas of the watershed. The watershed towns,
together with other local stakeholders 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 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.
Opportunities exist to disconnect
residential rooftop runoff from the storm
drainage system or surface waters directly, and reduce the quantity of runoff by
redirecting the runoff to pervious areas or through the use of rain barrels or rain
gardens.

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 the
eaves trough is conveyed to ground 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.

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

• Reduces volumes of flows conveyed and resulting loads to watercourses,
• Reduces the volume of flow to the municipal storm drainage system,
• Increases infiltration and groundwater recharge,
• Provides options to “recycle” rainwater.

Rooftop disconnection is ideal in neighborhoods where roof leaders are directly
connected to the storm drainage system and in medium density residential areas with
lot sizes in the 0.25 to 1.0 acre range (CWP, 2007). However, most residential areas that
contribute 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 simple disconnections to more complex delivery systems.
Residential rooftop disconnection options include (Figure 6-1):

Rain barrel used to capture and re-use rooftop runoff
(Source: CWP, 2007).

Runoff from commercial rooftops can be directed
to bioretention planting beds (Source: CWP,

2007).
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• Simple disconnection,
• Rain barrels and rain gardens,
• French drain or dry wells.

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

• Simple disconnection,
• Rain gardens,
• Stormwater planters and cisterns,
• Green rooftops.

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

The Town of Vernon should incorporate rooftop disconnections for new development
and redevelopment projects in the recommended stormwater/LID regulatory
mechanism and design manual. The manual should require the use of rooftop
disconnection and other LID techniques or provide incentives for their use such as an
LID credit system. The 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, which 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
Stormwater Retrofit Practices (CWP, 2007)
http://www.cwp.org/Resource_Library/Center_Docs/USRM/ELC_USRM3.pdf.

http://www.cwp.org/Resource_Library/Center_Docs/USRM/ELC_USRM3.pdf.
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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. The 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,
commercial 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 improve 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
minimum, all streets in the watershed should be swept at least twice 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 between
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 Notch Pond, Freja Park, the Rails-to-Trails, and Phoenix Mill Park.

6.1.6 Education and Outreach

Nearly all source control and pollution prevention measures rely on some form of
public education to change public behavior.  In some cases, education efforts must be
targeted at municipal officials and public works employees (e.g., stormwater 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 aware of the critical role they have in protecting water
resources. Public education is an important part of an overall pollution prevention and
source control program because it raises awareness of both personal responsibilities
and the responsibilities of others relative to environmental 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 stuffers;
• Use of the media (newspapers, television, radio);
• Promotional giveaways (hats, t-shirts, bumper stickers, etc.);
• Stormwater educational materials;
• Classroom education.

The choice of outreach materials depends on the resources 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 government agencies, as
well as education and industry groups.

The NPDES Phase II stormwater permitting program has generated a plethora of
educational materials regarding water quality and nonpoint source pollution.  A
collection of educational materials is maintained by the U.S. EPA and is accessible to
the public via the U.S. EPA’s Nonpoint Source Outreach Toolbox
(http://www.epa.gov/nps/toolbox/) and NPDES Stormwater Program page
(http://cfpub.epa.gov/npdes/home.cfm?program_id=6).  The materials target various
audiences including the residences, commercial businesses, and industry. Additional
materials can be found at www.asist.net/stormwebs.htm and
www.stormwatereducation.com/index_flash.html.

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

• Homeowners and renters,
• Public school system,
• Builders and residential contractors,
• Residential and commercial lawn care and landscaping professionals,
• Commercial and retail businesses.

http://www.epa.gov/nps/toolbox/
http://cfpub.epa.gov/npdes/home.cfm?program_id=6).
http://www.asist.net/stormwebs.htm
http://www.stormwatereducation.com/index_flash.html.
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Public education and outreach programs should 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 contractors,
• Septic system maintenance,
• Construction erosion and sediment control,
• Pet waste management.

Educational displays should also be considered for highly visible, strategic locations
throughout the watershed to highlight water quality and habitat amenities, and to
reinforce the 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 impacts 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 immediately
downstream of the industrial park to further evaluate potential dry weather
impacts 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 stormwater management program, including outfall
monitoring and illicit discharge detection and elimination efforts.

• Chemical monitoring is recommended along tributaries of the lower
Tankerhoosen 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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LID Retrofit Demonstration Monitoring
Water quality monitoring (runoff volumes and pollutant concentrations) is
recommended 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 for a comprehensive and statistically-valid “before
and after” study design.

6.2 Targeted Recommendations

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 additional studies 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.

6.2.1 Priority Parcels for Open Space
Protection

As described earlier in this plan, conservation of open space is critical 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. Each of the watershed towns continues to implement open space plans for
their respective communities.

There 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 funding that
can be readily accessed when windows of opportunity to acquire significant parcels
arise.

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 within the watershed. Preservation of
key parcels in the watershed will help to offset the long-term, cumulative impacts 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 important wildlife
habitats, enhance biodiversity, and create extensive opportunities for outdoor
recreation. The open space plans of the other watershed towns also identify protection
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of key natural resources and water quality, 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 remaining priority open space in the
watershed as high priority open space conservation areas in the municipal Open
Space Plans and Plans of Conservation and Development.

• Continue to pursue funding sources and alternative 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, and
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 events on open space parcels.

Priority 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 (1st or 2nd order) streams and other water bodies,

• Provide 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 priority 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 comprises approximately 470 acres of land and is situated in
the headwaters of the Tankerhoosen River watershed, between Walker Reservoir 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 Tankerhoosen River that harbors a significant wild
trout area. The site is characterized mostly by forested upland, and some steeply-sloped
forested wetlands along the 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
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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 priority for
acquisition by the DEP, which is a key open space recommendation of this watershed
management plan.

Talcottville Gorge Property
This area, known as Talcottville Gorge, is a largely forested, scenic area bisected by the
Tankerhoosen River, generally situated between Talcottville Pond and Dobsonville
Pond in the lower Tankerhoosen River watershed. The site encompasses a geologically
significant gorge with steeply sloped rock outcroppings, a dam and falls, a small pond;
and remains of early 19th century textile mills. The acreage also encompasses parcels on
either side of Elm Hill Road, which are comprised of some wetlands and steep slopes
and forested land and also bound the Rails to Trails. The nearby village area is
designated a local historic district. Due to its diverse natural resource, cultural, and
recreational value, this property ranks as the highest priority in the Town of Vernon’s
Open Space Plan.

6.2.2 Invasive Plant Species Management

Invasive terrestrial plant species (phragmites, cattails, 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 should be developed for targeted areas or subwatersheds, including
the Walker Reservoir, Tucker Brook, and Gages Brook South Tributary subwatersheds.
The plan could identify prevention and education efforts to preempt arrivals, early
detection and citizen monitoring efforts, response measures for successful eradication,
and when a species cannot be eradicated, continued control efforts that are necessary
to minimize ecological and economic impacts. Information on invasive plant species
planning and management can be obtained from:

• U.S. Fish and Wildlife Service:
(http://www.fws.gov/invasives/staffTrainingModule/planning/introduction.h
tml),

• The Connecticut Department of Environmental Protection,
• The Nature Conservancy (TNC),
• Connecticut Invasive Plant Working Group (CIPWG).

6.2.3 Targeted Stormwater Outfall Retrofits

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

http://www.fws.gov/invasives/staffTrainingModule/planning/introduction.h
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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 flow from the existing 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 outfall retrofits can
include stormwater basins, constructed
wetlands (Figure 6-3), and bioretention.

Figure 6-3. Example Constructed Wetland Outfall Retrofit (Source: CWP, 2007)

A common strategy for outfall retrofits in the stream
corridor (Source: CWP, 2007).
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Table 6-2 lists potential outfall retrofit 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 consideration of site-
specific factors including hydraulic head, available space, soil conditions, and easements.

Table 6-2. Priority Outfall Retrofit Sites
Recommendation

Watershed
Stream
Reach

ID Stormwater
Retrofit

Investigate
Illicit

Discharge

Stabilize or
Repair
Outfall

Location

Clarks Brook CB-04 OT-01 ü Downstream of
Rockledge Road

GB-03A OT-01 ü

Outfall of
sedimentation
basin on Gerber
Drive

GB-04 OT-01 ü
Adjacent to
Industrial Park
Road West

GB-04 OT-02 ü
250 ft south of
Industrial Park
Road East

GB-04 OT-03 ü ü
100 ft south of
Industrial Park
Road East

GB-04
OT-
04B

ü
Adjacent to
Industrial Park
Road East

GB-05B OT-01 ü
Outfall of
detention pond
CNC Software

GB-09 OT-01 ü ü

Along road
adjacent to
Industrial Park
Road East

Gages Brook

GB-09 OT-02 ü

Along road
adjacent to
Industrial Park
Road East

GBST-
02

OT-01 ü ü
I-84 Drainage at
0.6 miles east  of
Exit 67

Gages Brook
South
Tributary GBST-

02
OT-02 ü

I-84 Drainage
1,000 ft east of
OT-01

Lower
Tankerhoosen
River

LTR-03 OT-01 ü
I-84 runoff from
detention pond
near Exit 65

Middle
Tankerhoosen
River

MTR-09 OT-10 ü South of Warren
Street
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Table 6-2. Priority Outfall Retrofit Sites
Recommendation

Watershed
Stream
Reach

ID Stormwater
Retrofit

Investigate
Illicit

Discharge

Stabilize or
Repair
Outfall

Location

TB-04B OT-01 ü ü
End of Yale Drive,
outfall from
detention pond

TB-04C OT-02 ü
North of Chatham
Drive 500 ft east
of OT-01

Tucker Brook

TB-04C OT-04 ü ü
North of Chatham
Drive 350 ft east
of OT-02

Walker
Reservoir

WR-05 OT-01 ü At Mile Hill Road

6.2.4 Watershed Fish Passage
Assessments

Upper Tankerhoosen
The upper portion of the Tankerhoosen River and Railroad Brook support a variety of
fish species. This portion of the watershed also includes the Belding Wild Trout
Management Area, which has some of the 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 the
field inventories as they were determined to be less vulnerable to future development
impacts.

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.

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.

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 DEP Inland Fisheries Division should
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request that any repairs to the dams include provisions for fish passage for resident fish
populations.

6.2.5 Targeted Illicit Discharge
Investigations

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.

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

• Testing of Dry Weather Discharges: Flows from stormwater outfalls during
dry weather may indicate an illicit 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 of Piping 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 discharge.  As mentioned in the discussion of
septic system discharges, testing for optical brighteners can provide an
indication of the presence of domestic wastewater flows.

• Infrared, 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.

Other sources of information on performing illicit discharge investigations include:

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

• Center for Watershed Protection:
http://www.cwp.org/Resource_Library/Controlling_Runoff_and_Discharges/
idde.htm

http://www.neiwpcc.org/neiwpcc_docs/iddmanual.pdf
http://www.cwp.org/Resource_Library/Controlling_Runoff_and_Discharges/
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The watershed towns are required to develop illicit discharge detection and elimination
programs under the NPDES Stormwater Phase II program. The Towns should perform
follow-up investigations of the potential illicit discharges that were identified in this
watershed study as part of their ongoing municipal stormwater permit program.

6.2.6 Additional Subwatershed Field
Assessments

Due to limited project funding, not all stream segments in the priority subwatersheds
were assessed, and other subwatersheds were not assessed as they were determined to
be less vulnerable to future development impacts. The remaining subwatersheds and
stream reaches (Table 6-3) should be assessed over the next two years, pending the
availability of funding, to identify additional site-specific issues and potential watershed
restoration opportunities.

Table 6-3. Additional Subwatersheds and Stream Reaches to be Assessed

Subwatershed Stream Reach Proposed Schedule

Lower Tankerhoosen River All except LTR-03 Summer/Fall 2009

Middle Tankerhoosen River
MTR-03, MTR-04, MTR-05, MTR-
06, MTR-10, MTR-11, MTR-12

Summer/Fall 2009

Gages Brook South Tributary GBST-06, GBST-07, GBST-08 Summer/Fall 2009

Tucker Brook
TB-05, TB-06, TB-07, TB-08, TB-
09, TB-10, TB-11, TB-12

Summer/Fall 2009

Railroad Brook All reaches Summer/Fall 2010
Bolton Notch Pond All reaches Summer/Fall 2010
Upper Tankerhoosen River All reaches Summer/Fall 2010

6.3 Site-Specific Recommendations

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

6.3.1 Stormwater Retrofit Opportunities

Stormwater retrofits are structural practices installed in upland areas to capture and
treat stormwater runoff before it is delivered to the storm drainage system, and
ultimately, the Tankerhoosen River or its tributaries. A total of 10 retrofit sites were
identified based on the field inventories and review of previous studies and reports.
The majority of the stormwater retrofit opportunities are on publicly-owned land. This
list is not intended to be all-inclusive, as only several representative subwatersheds and
target areas were included in the field inventories. Rather, the retrofit sites identified in
this section should be considered representative of the types of retrofit opportunities
that exist throughout the watershed.
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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 Appendix
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 traffic island and parking lot median. These
retrofits could be implemented in the Northeast School parking lot by
excavating a depression in the existing landscaped areas and planting with plants
that tolerate wet conditions. Existing curbing separating the parking area from
the traffic islands could also be removed and replaced with curb stops, allowing
stormwater to flow into the bioretention areas while protecting the areas from
vehicular traffic. Adjacent paved walkways could be replaced with porous
pavers for additional infiltration. Existing driveway catch basins could be
replaced with outlet 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 stormwater filtration devices
primarily to treat the water quality volume.

• Install a new stormwater basin.  As an alternative to the bioretention
concept, a new stormwater basin could be located near 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 outlet structure could connect to the existing
storm drainage system.

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

complex driveway. The new basin would receive stormwater from the
apartment complex’s existing drainage system via a diversion manhole that
could be constructed to divert low to moderate flows into the stormwater 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 floatable material.

Fire Station (Route 30)
• Replace the existing stormwater leakoff with a constructed stormwater

basin and swale. A small constructed stormwater basin and vegetated swale is
recommended to treat runoff from the fire station parking lot. The basin would
be located along the south side of the parking lot/access road.  Removal of a
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portion of the paved area may be necessary to allow room for the basin. The
basin would discharge to the existing natural wetland via a short vegetated
swale.  The swale would be located on the outlet side of the wetland. Other
types of stormwater treatment measures may not be feasible for this location
since groundwater is likely to be shallow due to its close proximity to natural
wetlands.

Vernon Historical Society (Route 30)
• Construct a new vegetated swale and pocket wetland.  A new vegetated

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

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

ConnDOT Commuter Lot (Route 6/44 and I-384 Interchange)
• Construct a new vegetated swale and stormwater basin along the east

side of the commuter lot.  The commuter lot located at the I-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 stormwater basins.  The
low area on the east side of the lot is a more feasible location for a new
stormwater 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 quality swale. The swale would convey runoff to a new
sediment forebay and stormwater basin, which would discharge to an existing
ditch and culvert.

ConnDOT Commuter Lot (I-84, Exit 67)
• Install a long, narrow stormwater basin along the east side of the

commuter lot to capture and treat flows from the parking area.  An
existing catch basin inlet can be eliminated and a short 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 wetland 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 stormwater retrofits could potentially be implemented at other 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 treatment of the stormwater that the
basin currently receives and facilitating easier maintenance.

• Maintain the existing riprap outfall, or replace if necessary.  The existing
riprap 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 flowing 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 properly 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 island in turn-around in front of school 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 runoff 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 with a small pedestrian bridge to. The existing headwall and culvert
could be replaced with an outlet 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 of Tankerhoosen 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 preserving the floodplain,
keeping native soils intact, and maintaining
the streamside land and streambanks.
Vegetative buffers help 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 habitat 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 sediment,
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 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 occurrences in
and near these areas where easy access exists to the streams. Historical mill
development along the banks of the Tankerhoosen and its tributaries 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/reforestation.

A mature riparian buffer (Source: Delaware Riverkeeper
Network).
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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.

Table 6-4. Priority Riparian Buffer Restoration Sites

Watershed
Stream
Reach

ID Location

GB-03B IB-01 Along Gerber Drive

GB-06 IB-01
At footbridge south of Valley View
Drive

GB-07 IB-01 100 feet downstream of Andrew Way
GB-08 IB-01 50 feet upstream of Andrew Way

Gages Brook

GB-10 IB-01
Begins at house on downstream end
of reach to 1,500 feet upstream

Gages Brook South
Tributary

GBST-04B IB-01 Rear of house along Leohr Road

Lower Tankerhoosen
River

--
Not

Assessed
400-ft length of Tankerhoosen River
adjacent to Talcottville Mill

TB-01 IB-01
At confluent with Lower
Tankerhoosen River

TB-03 IB-01 50 feet downstream of IB-02
TB-03 IB-02 400 feet downstream of IB-03
TB-03 IB-03 250 feet northwest of Vernon Street

TB-04C IB-01 Behind houses at end of Yale Drive

Tucker Brook

TB-04C IB-02 Behind houses along Chatham Drive

Talcottville 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
Tankerhoosen River, was associated with redevelopment activities at the Talcottville
Mill property. The work was performed without prior approval from the Town of
Vernon, the DEP, or the U.S. Army Corps of Engineers. The Town continues to
coordinate with the state and federal resource agencies to determine an appropriate
course of action to repair the riparian damage.

Corrective actions to restore the lost streambank vegetation and riparian habitat should
balance the goal of full restoration with potential disturbance and further water quality
impacts associated with complete removal of the existing stone. A dual approach that
utilizes the existing stone bank stabilization and introduces new vegetative plantings
may be prudent. The feasibility of such an approach should be further evaluated.
Subsequent site redevelopment should also incorporate riparian buffer restoration
measures (trees and vegetative plantings) into the master plan for the site.

6.3.3 Stream Restoration Opportunities

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
stormwater outfalls in developed areas of the
watershed. Table 6-5 lists stream reaches with

Streambank erosion along Gages Brook.



F:\P2005\0257\A20\Tank Watershed Plan Final.doc 120

moderate to severe bank erosion that were identified during the watershed field
inventories (see maps in Appendix C). These reaches are potential streambank
restoration candidates. Streambank restoration requires use of a system of treatment
techniques that work together to stabilize slopes, reduce erosion, and improve aquatic
habitat.  Although every site is different and requires detailed design of restoration
components that work together, typical restoration techniques include:

• 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 stability, such that additional loading or
saturation of the
soil could cause a
slide.  The slope
must first be
stabilized before
techniques to
prevent additional
erosion can be
implemented.  If
adequate 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 the slope, or buttress the slope while
providing adequate flow capacity by widening the channel by a corresponding
amount along the inside of the bend.  In combination with earthwork, slope
stabilization should also include a combination of plantings and toe protection
techniques to prevent future destabilization.

• Toe Protection
Techniques. The toe of
the streambank, or the
portion of the bank where
the 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 the toe
is critical to ensure that
upper portions of the bank
are not further undermined.  A variety
of techniques have developed for toe
protection, including constructing
cribs made from logs, gabions (baskets filled with stone), woody debris
anchored in place, and placed or dumped riprap protection. Bioengineering

Typical toe protection for erosion and scour resistance
(Source: NEH-654).

Typical slope stabilization where flattering the slope is not allowable
(Source: NEH-654).
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techniques are usually not adequate on this part of the slope since the selected
treatment technique must be designed to resist the shear stress and energy of
the flowing water during high flow conditions, continue deep enough below the
stream bottom to resist 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
to 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 natural 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.

• Grade Control Techniques.  Downcutting of a stream can present a
significant problem since it may disconnect a stream from its wetland.
Treatment techniques are available that create artificial hard points along a
downcutting reach.  These points set the bottom 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 width and quality of the existing riparian
buffer, or providing a buffer where encroachment has removed it.  The riparian
buffer provides an important protection and ecological system that supports
and complements the riverine system.

Access to many of the potential streambank restoration sites is limited; therefore,
potential candidate sites for bank stabilization projects should be evaluated further for
overall feasibility including land ownership, erosion severity, upstream and downstream
conditions, infrastructure constraints, and construction access to the stream.

Bioengineering techniques used for slope stabilization and
redirection (Source: NEH-654).
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Table 6-5. Priority Stream Restoration Sites

Watershed
Stream
Reach

ID Location

GB-01 ER-01
250 feet upstream of confluence with
Gages South Tributary

GB-01 ER-02
250 feet upstream of confluence with
Gages South Tributary

GB-03A ER-01 Along entire reach
GB-05B ER-01 Downstream side of Old Post Road
GB-06 ER-01 450 ft upstream of Old Post Road
GB-06 ER-02 900 ft upstream of Old Post Road
GB-06 ER-03 1,100 ft upstream of Old Post Road

Gages Brook

GB-06 ER-04 1,200 ft upstream of Old Post Road
Gages Brook South

Tributary
GBST-09B ER-01

700 ft downstream of Tolland Farms
Road

Middle Tankerhoosen
River

MTR-09 ER-01 Adjacent to Warren Avenue

TB-01 ER-01
100 ft upstream of confluence with
Lower Tankerhoosen River

Tucker Brook
TB-03 ER-01

400 ft downstream of Phoenix
Street, adjacent to utility Right-of-
Way

CB-02 ER-01
Adjacent to baseball field on Bolton
Road

Clarks Brook
CB-03 ER-01

Rear of Industrial Park Road building
complex

6.3.4 Dams and Impoundments

In addition to the recommended fish passage barrier assessments along the upper and
lower portions of the Tankerhoosen River (see Section 6.2.4), additional site-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
Acimovic, 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 overtopping of the embankment adjacent
to the spillway and subsequent erosion of the crest of the dam. The dam should be re-
evaluated to verify what modifications, if any, were implemented in response to the
1998 study findings and to assess current conditions.

Walker Reservoir feeds the headwaters of the Tankerhoosen River and is believed to
function as “sink” for pollutants carried from upstream areas including Gages Brook.
Walker Reservoir is suspected to play a key role in protecting the high quality of the
upper portions of the Tankerhoosen River, in addition to the spring water inputs that
also feed the upper reaches of the Tankerhoosen. 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 potential impact on the Tankerhoosen River is recommended in order to
understand this relationship and develop management recommendations for Walker
Reservoir that are also protective of the Tankerhoosen River.
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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 Department. The dam
was also determined to be in poor to fair condition due to the poor structural
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 removal, increasing
the spillway capacity, a new intake/outlet structure, 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 study findings and to assess current conditions.

Belding Pond Dam
The Natural Resources Conservation Service (NRCS) is evaluating the feasibility of
removing the Belding Pond Dam, which is located along the Tankerhoosen River
upstream of the Belding Wildlife Management Area. As described previously, removal
of the dam 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. The 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.

6.3.5 Aquatic Invasive Species Study

In 2008, the Vernon Conservation Commission verified the presence of the 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 the two most common invasive milfoil species
found in Connecticut, the other being Eurasian milfoil.

Variable leaf milfoil 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 milfoil, 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.

Fanwort, another aquatic invasive plant species that can form large 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.
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An aquatic plant survey and feasibility study is recommended to evaluate the extent and
distribution of variable leaf milfoil in Valley Falls Pond, evaluate a range of potential
control alternatives, and to identify a preferred control strategy, including costs and
potential funding sources. An aquatic plant study of Walker Reservoir is also
recommended, including a plant survey for fanwort and other aquatic plants that could
threaten the health of the reservoir and other water bodies in the watershed.

More information on aquatic invasive plants is available from:

• Connecticut Invasive Plants council is available at: http://nbii-
nin.ciesin.columbia.edu/ipane/ctcouncil/CT_invasive.htm.

• Connecticut Agricultural Experiment Station at: http://www.ct.gov/caes/
• Connecticut Department of Environmental Protection at http://www.ct.

gov/dep/cwp/view. asp?a=2702&q=323494&depNav_GID=1641
• The Connecticut Aquatic Nuisance Species Management Plan: http://www.

ctiwr.uconn.edu/ProjANS/SubmittedMaterial2005/Material200601/ANS%20Pl
an%20Final%20Draft121905.pdf.

• The National Invasive Species Information Center: http://www.
invasivespeciesinfo.gov/aquatics/watermilfoil.shtml.

6.3.6 Priority 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 are 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 culverts become clogged with trash.

Table 6-6 lists stream reaches where significant trash and debris were observed (see
maps in Appendix C). These sites are recommended candidates for targeted stream
cleanups.

http://www.ct.gov/caes/
http://www.ct.
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6.4 Estimated Costs and Load
Reductions

6.4.1 Estimated Costs

Planning level costs were estimated for the targeted and site-specific recommendations
in this plan, where sufficiently detailed information was available. The cost estimates
assist watershed stakeholders to evaluate the financial 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.

Table 6-6. Priority Stream Cleanup Sites

Watershed
Stream
Reach

ID Location Material

GB-01 TR-01 Near bridge downstream of
detention pond

Sticks, brush wood
fencing

GB-02 TR-01 300 ft upstream of detention
pond, adjacent to agricultural
field

Tires and automotive
debris

Gages Brook

GB-08 TR-01 350 ft downstream of
Mountain Springs Road

Tire, bathtub, and
two 55-gal drums

MTR-01 TR-01
650 ft upstream of TR-02

55-gal drum
(unknown material,
may be toxic)

MTR-01 TR-02
North of residence on
Frederick Road

Debris piled from
removal of beaver
dam

MTR-01 TR-03 South of residence on Susan
Road

Approx. 16 closed 5-
gal buckets

MTR-09 TR-01 Rear of residences on
Tunnel View Terrace

Yard waste and
tennis balls

MTR-09 TR-02 Rear of residences on
Tunnel View Terrace

Yard waste (small
amount)

MTR-09 TR-03 Rear of residences on
Warren Avenue

Yard waste (small
amount)

Middle Tankerhoosen
River

MTR-09 TR-04 400 ft downstream of Tunnel
Road

Leaves, logs, tires
stumps

TB-04B TR-01 End of Yale Drive, outfall
from detention pond

Grass and brush
clippings

TB-04C TR-01 Behind houses along
Chatham Drive

Yard wasteTucker Brook
TB-04C TR-02

Behind houses along
Chatham Drive

Pieces of tree
approx 1 ft diameter;
2-10ft long

CB-02 TR-01
50 ft upstream of Industrial
Park Road stream crossing

6 tires; automotive
waste; appliance;
55-gallon drumClarks Brook

CB-03 TR-01 Rear of Industrial Park Road
building complex

Automotive waste
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Table 6-7. Typical Unit Costs for Management Plan Recommendations

Recommendation
Planning Level Cost

($)
Source

Invasive Species Management Plan
$15,000 to 30,000 Professional engineering

experience
Targeted Stormwater Outfall Retrofits
(design and construction; 2009 $ per cubic ft of
runoff treated)

Center for Watershed
Protection, Urban Stormwater

Retrofit Practices (2007)
Bioretention $10.00 to 25.00
Stormwater Ponds/Basins $4.00 to 13.00
Water Quality Swales $11.00 to 31.00

Watershed Fish Passage Assessment
Upper Tankerhoosen $10,000 to 15,000
Lower Tankerhoosen $5,000 to 10,000

Illicit Discharge Investigation

Costs vary
significantly

depending on
investigation methods

and findings

Center for Watershed
Protection, IDDE Manual
(2004), NEIWPCC IDDE

Manual (2003)

Additional Subwatershed Field Assessments
$10,000 to 15,000

(varies depending on
the use of volunteers)

Center for Watershed
Protection, Unified Stream

Assessment (2005)

Riparian Buffer Restoration
($ per acre)

NRCS, Coginchaug River
Watershed Based Plan

(2008)
Grass/herbaceous buffer $450 to 850
Tree and shrub planting $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 (2000)

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
Evaluation

$30,000 to 40,000

Aquatic Invasive Species Study and Invasives
Control
(Valley Falls Pond and Walker Reservoir)

Cost varies
depending on

removal method
(mechanical

harvesting, herbicide
application, etc.)

Stream Cleanups

Highly dependent on
the amount of

donated supplies and
services

More detailed planning level costs were estimated for the site-specific stormwater
retrofits described in Section 6.3.1. These estimates are based upon unit costs derived
from published sources and the conceptual designs presented in Appendix D of this
plan. Capital (construction, design, permitting, and contingency) and operation and
maintenance costs were included in the 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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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 Baseline
Watershed Assessment report (Fuss & O’Neill, May 28, 2008):

Table 6-8. Planning Level Cost Estimates for Site-Specific Stormwater Retrofits

Design,
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Tankerhoosen Lake

Sediment Forebay $93,700 32% $30,000 $123,700 30 $6,310 6% $380 $6,690

Deep Sump CBs,
piping, and swale

$24,300 32% $7,800 $32,100 50 $1,250 15% $190 $1,440

Northeast School

Bioretention Area 1 $42,100 32% $13,500 $55,600 15 $4,660 8% $370 $5,030

Bioretention Area 2 $31,100 32% $10,000 $41,100 15 $3,440 8% $280 $3,720

SW Basin $18,100 32% $5,800 $23,900 30 $1,220 6% $70 $1,290

Mount Vernon Apartments

SW Basin $42,600 32% $13,600 $56,200 30 $2,870 6% $170 $3,040

Deep Sump CBs $18,800 32% $6,000 $24,800 50 $960 20% $190 $1,150

Fire Station (Route 30)

SW Basin $21,600 32% $6,900 $28,500 30 $1,450 6% $90 $1,540

Vegetated Swale $900 32% $300 $1,200 10 $140 7% $10 $150

Vernon Historical Society (Route 30)

Pocket Wetland $5,500 32% $1,800 $7,300 10 $860 6% $50 $910

Vegetated swale $9,600 32% $3,100 $12,700 10 $1,490 6% $90 $1,580

ConnDOT Commuter Lot (Route 6/44 and I-384 Interchange)

Vegetated swale $7,700 32% $2,500 $10,200 29 $530 7% $40 $570

SW Basin $51,700 32% $16,500 $68,200 30 $3,480 6% $210 3,690

ConnDOT Commuter Lot (I-84, Exit 67)

SW Basin $38,500 32% $12,300 $50,800 30 $2,590 6% $160 $2,750

Vegetated Swale $1,500 32% $500 $2,000 10 $230 7% $20 $250

Gerber Technologies Office Building

Sediment Forebay $2,000 32% $600 $2,600 30 $130 30% $40 $170

Discharge Channel $9,000 32% $2,900 $11,900 30 $610 10% $60 $670

Lake Street School

Bioretention $71,300 32% $22,800 $94,100 15 $7,880 8% $630 $8,510
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1. Implementation of LID treatment practices (bioretention, filter or buffer strips
adjacent to impervious areas, and infiltration swales to treat runoff from
impervious surfaces) for all future development and redevelopment activity in
the watershed, assuming adoption of a local LID stormwater regulatory
mechanism and design standards by the Town of Vernon and the other
watershed towns that currently do not have such requirements,

2. Implementation of stormwater retrofits in existing developed areas
(commercial, industrial, 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.

Pollutant load reductions for total suspended solids (TSS), phosphorus (P), nitrogen
(N), and biochemical oxygen demand (BOD) for the above scenarios were estimated
for 1) existing conditions, 2) future buildout of the watershed without the proposed
controls, and 3) future buildout with the proposed controls.

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 similar magnitude (Table 6-10).

Table 6-9. Anticipated Effectiveness of LID in Reducing Sediment Loads
Subwatershed Existing

Conditions
(tons/yr)

Future Buildout
Without LID

Controls
(tons/yr)

Future Buildout
With LID
Controls
(tons/yr)

Load
Reduction
Due to LID

Controls (%)
Bolton Notch Pond 48.8 53.3 51.4 3.5%
Clarks Brook 88.2 100.4 92.1 8.1%
Gages Brook 92.3 112.8 102.6 9.0%
Gages 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

Future Buildout With LID
Controls (tons/yr)

Load Reduction Due to LID
Controls (%)

Subwatershed

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%
Gages Brook 2.5 0.38 10.0 4.8% 7.4% 4.9%
Gages Brook South Tributary 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%
Upper 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%

Note that sediment loads (Table 6-9) under the future buildout scenario, even with the
implementation of LID controls alone, are slightly higher than existing sediment loads
in all of the subwatersheds. This result suggests that other source controls/pollution
prevention, stormwater retrofits, and watershed restoration practices are necessary to
maintain existing pollutant loads or to achieve net reductions in pollutant loads under a
future buildout scenario.

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.

The pollutant loading model was then used to estimate the anticipated pollutant load
reductions, compared to existing conditions, for stormwater retrofits applied to
between 5 and 30 percent of the developed area (commercial, industrial, institutional
and roadway land uses) in each subwatershed. Table 6-11 summarizes the results of this
evaluation for sediment, which indicate that even modest applications of watershed-
wide stormwater retrofits (20 to 30 percent of the area retrofitted), can result in
significant pollutant load reductions (10 to 20 percent sediment load reductions).

Table 6-11. Anticipated Effectiveness of Stormwater Retrofits as a Function of
Watershed Treatment Area

Subwatershed Sediment Load (tons/yr)

Existing
Conditions

With Retrofits
(5% of

Watershed
Area)

With Retrofits
(10% of

Watershed
Area)

With Retrofits
(20% of

Watershed
Area)

With Retrofits
(30% of

Watershed
Area)

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
Gages Brook 92.3 89.8 87.2 82.1 77.0
Gages Brook South Trib. 82.7 80.4 78.2 73.7 69.2
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Table 6-11. Anticipated Effectiveness of Stormwater Retrofits as a Function of
Watershed Treatment Area

Subwatershed Sediment Load (tons/yr)

Existing
Conditions

With Retrofits
(5% of

Watershed
Area)

With Retrofits
(10% of

Watershed
Area)

With Retrofits
(20% of

Watershed
Area)

With Retrofits
(30% of

Watershed
Area)

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
Upper Tankerhoosen R. 73.2 71.7 70.2 67.1 64.1
Walker Reservoir 52.6 50.9 49.2 45.8 42.4

Finally, the potential effectiveness of 1) new LID controls for future development and
redevelopment activity in 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 provides a target
stormwater retrofit treatment area (which varies by pollutant) for each subwatershed to
meet the overall goal of “no net increase in watershed 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 Nitrogen Phosphorus Sediment
Bolton Notch Pond 25% 15% 10%
Clarks Brook 35% 15% 10%
Gages Brook 50% 40% 25%
Gages Brook South Tributary 50% 25% 15%
Lower Tankerhoosen River 40% 15% 15%
Middle Tankerhoosen River 30% 15% 5%
Railroad Brook* -- -- --
Tucker Brook 50% 15% 10%
Upper Tankerhoosen River 50% 50% 15%
Walker Reservoir 50% 35% 20%
* No commercial, industrial, institutional land use and only 17 acres of
transportation 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 timeline, products, and evaluation criteria. This table should be revised as
necessary 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 Implementing the Plan
Form coalition Friends of HRLP
Adopt plan Towns
Identify potential funding sources Coalition
Submit grant applications Coalition/Towns

1-2 yrs Funding sources
and grant
applications

Grant
applications
submitted

Objective 2. Enhance In-Stream and Riparian Habitat
Conduct fish passage assessments Coalition 1-2 yrs Assessment

findings
Revise local stream crossing &
stormwater design standards

Towns 1-2 yrs Revised
standards

Belding Pond Dam removal feasibility
evaluation

NRCS, DEP 1-2 yrs Evaluation
findings

Conduct aquatic invasive species
study

Coalition, Towns 1-2 yrs Study findings

Priority stream restoration projects Coalition, Towns 2-10 yrs Completed
projects

Photos, #
sites, WQ
monitoring

Objective 3. Protect/Restore Riparian Buffers
Priority riparian buffer restoration
projects

Coalition 2-10 yrs Completed
projects

Photos, #
sites, WQ
monitoring

Adopt stream buffer regulations,
pending enabling legislation

Towns 2-4 yrs Adopted
regulations

Revise riparian buffer
recommendations (Tolland)

Towns 1-2 yrs Revised
recommend.

Objective 4. Identify and Eliminate Illicit Discharges
Targeted illicit discharge
investigations

Towns 1-2 yrs

Implement municipal IDDE programs Towns 2-4 yrs

Investigation
findings

# discharges
removed

Priority stream cleanup efforts Coalition 1-2 yrs Trash removed # cleanups
Develop education/outreach
materials

Coalition, Towns 1-2 yrs

Deliver education/outreach to the
public

Coalition, Towns 2-4 yrs

Educational
materials

Number of
participants &
feedback

Objective 5. Residential Management Practices
Increase watershed stewardship
signage in residential areas

Towns 2-4 yrs New signage # signs

Encourage disconnection of rooftop
runoff

Towns 2-4 yrs Rain barrels,
disconnections

# participants

Develop education/outreach
materials

Coalition, Towns 1-2 yrs

Deliver education/outreach to the
public

Coalition, Towns 2-4 yrs

Educational
materials

Number of
participants &
feedback

Objective 6. Municipal and Business Management Practices
Review municipal facility compliance Towns 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
management programs

Towns 1-4 yrs Revised SWMPs

Implement street sweeping and catch
basin cleaning

Towns, DOT 2-4 yrs Sweeping and
CB cleaning

Frequency

Develop education/outreach
materials

Coalition, Towns 1-2 yrs

Deliver education/outreach to the
public

Coalition, Towns 2-4 yrs

Educational
materials

Number of
participants &
feedback

Increase watershed stewardship
signage in commercial areas

Towns 2-4 yrs New signage # signs

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

Coalition 1-2 yrs

LID demonstration monitoring Coalition 2-4 yrs

Monitoring data,
report

Review
results with
agencies

Objective 8. Protect Open Space
Priority land acquisitions Towns 1-4 yrs
Continue to implement municipal
open space plans

Towns 1-4 yrs

Seek alternative funding sources for
open space acquisition

Towns 1-4 yrs

Protected land #sites/ acres
protected

Promote use of open space through
trail maps and events

Coalition 1-2 yrs New maps and
events sponsored

# events

Develop and implement invasive
species management plan

Coalition 2-4 yrs Management
plan

Objective 9. Promote LID and Sustainable Site Design
Monitor effectiveness of LID
regulations (Tolland)

Town 1-4 yrs LID measures
installed

Photos, WQ
monitoring, 3rd

party reviews
Revise Inland Wetland regulations for
consistency (Tolland)

Town 1-2 yrs Revised
regulations

Develop and implement new
stormwater/LID regulations (Vernon)

Form advisory committee
Develop Town stormwater/LID
manual and/or guidance
Update existing zoning,
subdivision, wetlands regulations

Town 1-2 yrs New SW/LID
regulations,
revised existing
regulations

Priority stormwater retrofits Coalition 2-10 yrs Completed
projects

Photos, #
sites, WQ
monitoring

Incorporate LID into Town projects Town 2-4 yrs
LID demonstration projects (green
roads, public works, schools)

Town 1-2 yrs
LID measures
installed

Photos, WQ
monitoring

Develop education/outreach
materials

Coalition, Towns 1-2 yrs

Deliver education/outreach to the
public

Coalition, Towns 2-4 yrs

Educational
materials

Number of
participants &
feedback

Objective 10. Assess Additional Subwatersheds
Perform stream and upland
assessments

Coalition 1-2 yrs Inventory findings # projects
identified
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6.5.2 Funding Sources

A variety of local, state, and federal sources are potentially available to provide funding
for the implementation of this watershed management plan, in addition to potential
funds contributed by local grassroots organizations and concerned citizens. Table 6-14
is a list of potential funding sources that has been developed by DEP and NRCS, and
further refined through this planning process. The funding entities and grant programs
listed in the table is not intended to be an exhaustive list; the table can be used as a
starting point to seek funding opportunities for implementation of the
recommendations in this watershed plan. The information presented in this watershed
management plan and the supporting study documentation will support future grant
proposals by demonstrating a comprehensive, scientifically-based approach for
addressing identified concerns consistent with EPA’s recommended watershed-based
approach. The table of potential funding sources is intended to be a living document
that should be updated periodically to reflect the availability of funding or changes to
the funding cycle, and to include other funding entities or grant programs.

Table 6-14. Potential Funding Sources

Funding Source
Maximum

Dollar
Amount

Minimum
Dollar

Amount

Required
Match

Application
s Open

Deadline

DEP Watershed Funding Website

http://www.ct.gov/dep/cwp/view.asp?a=2719&q=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 Up to
$25,000

At least 25%

http://www.ct.gov/dep/cwp/view.asp?a=2723&q=325734&depNav_GID=1655

DEP Long Island Sound License Plate
Program

$25,000 January March

http://www.ct.gov/dep/cwp/view.asp?a=2705&q=323782&depNav_GID=1635

DEP Open Space and Watershed
Land Acquisition

March June

860-424-3016 david.stygar@ct.gov  http://www.ct.gov/dep/cwp/view.asp?a=2706&q=323834&depNav_GID=1641

DEP Recreation and Natural Heritage
Trust Program
http://www.ct.gov/dep/cwp/view.asp?a=2706&q=323840&depNav_GID=1641

Eastman Kodak / Nat'l Geographic
American Greenways Awards optional
Program

$2500 $300 Optional April June

jwhite@conservationfund.org,  Jen White

EPA Healthy Communities
Grant Program

$35,000 $5,000
Optional, up

to 5%
March May

617-918-1698 Padula.Jennifer@epa.gov

Northeast Utilities Environmental
Community Grant Program

$250 $1,000 April 15

http://www.nu.com/environmental/grant.asp Cash incentives for non-profit organizations

http://www.ct.gov/dep/cwp/view.asp?a=2719&q=335494&depNav_GID=1654&pp=12&n=1
http://www.ct.gov/dep/cwp/view.asp?a=2723&q=325734&depNav_GID=1655
http://www.ct.gov/dep/cwp/view.asp?a=2705&q=323782&depNav_GID=1635
mailto:david.stygar@ct.gov
http://www.ct.gov/dep/cwp/view.asp?a=2706&q=323834&depNav_GID=1641
http://www.ct.gov/dep/cwp/view.asp?a=2706&q=323840&depNav_GID=1641
mailto:jwhite@conservationfund.org
mailto:617-918-1698Padula.Jennifer@epa.gov
http://www.nu.com/environmental/grant.asp
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Table 6-14. Potential Funding Sources

Funding Source
Maximum

Dollar
Amount

Minimum
Dollar

Amount

Required
Match

Application
s Open

Deadline

EPA Targeted Watershed Grants
Program

25% of total
project costs
(non-federal)

http://www.epa.gov/twg/ Requires Governor nomination.

DEP CWA Section 319 NPS 40% of total
project costs
(non-federal)

October
15

Nonpoint Source Management http://www.ct.gov/dep/nps
20-25 projects targeting both priority watersheds and statewide issues.
DEP Section 6217 Coastal NPS

N/A

http://www.ct.gov/dep/cwp/view.asp?a=2705&q=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 technology for reducing nonpoint source pollution.
DEP Hazard Mitigation Grant
Program

75% Federal /
25% Local

http://www.ct.gov/dep/cwp/view.asp?a=2720&q=325654&depNav_GID=1654 Provides financial assistance to state and
local governments for projects that reduce or eliminate the long-term risk to human life and property from the effects from
natural hazards.
American Rivers – NOAA Community-
Based Restoration Program
Partnership
http://www.amrivers.org/feature/restorationgrants.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.

FishAmerica Foundation
Conservation Grants

Average
$7,500

703-519-9691 x247 fishamerica@asafishing.org

Municipal Flood & Erosion Control
Board

1/3 project
cost

2/3 project
cost

NFWF Long Island Sound Futures
Fund Small Grants

$6,000 $1,000
Optional (non-

federal)
December March

NFWF Long Island Sound Futures
Fund Large Grants

$150,000 $10,000
Optional (non-

federal)
December March

631-289-0150 Lynn Dwyer Lynn.Dwyer@nfwf.org

NRCS Conservation Reserve Program
Jan Dybdahl, (860) 871-4018 http://www.ct.nrcs.usda.gov

NRCS Wildlife Habitat Incentives
Program (WHIP)

$50,000/year $1,000 25%

Jan Dybdahl, (860) 871-4018 http://www.ct.nrcs.usda.gov
For creation, enhancement, maintenance of wildlife habitat; for privately owned lands.
NRCS Environmental Quality
Incentives Program (EQIP)

$50,000/year 25-50%

Jan Dybdahl, (860) 871-4018 http://www.ct.nrcs.usda.gov
For implementation of conservation measures on agricultural lands.
NRCS Healthy Forests Reserve
Program
For restoring and enhancing forest ecosystems http://www.nrcs.usda.gov/programs/HFRP/ProgInfo/Index.htm

NRCS Wetlands Reserve Program

http://www.epa.gov/twg/
http://www.ct.gov/dep/nps
http://www.ct.gov/dep/cwp/view.asp?a=2705&q=323554&depNav_GID=1709
http://www.ct.gov/dep/cwp/view.asp?a=2720&q=325654&depNav_GID=1654
http://www.amrivers.org/feature/restorationgrants.htm
mailto:fishamerica@asafishing.org
mailto:Lynn.Dwyer@nfwf.org
http://www.ct.nrcs.usda.gov
http://www.ct.nrcs.usda.gov
http://www.ct.nrcs.usda.gov
http://www.nrcs.usda.gov/programs/HFRP/ProgInfo/Index.htm
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Table 6-14. Potential Funding Sources

Funding Source
Maximum

Dollar
Amount

Minimum
Dollar

Amount

Required
Match

Application
s Open

Deadline

Nels Barrett, (860) 871-4015 http://www.ct.nrcs.usda.gov
For protection, restoration and enhancement of wetlands

USFS Watershed and Clean
Water Action and Forestry
Innovation Grants
http://www.na.fs.fed.us/watershed/gp_innovation.shtm This effort between USDA FS-Northeastern Area and State
Foresters to implement a challenge grant program to promote watershed health through support of state and local
restoration and protection efforts.
Corporate Wetlands
Restoration Partnership
(CWRP)

Typically
$20,000

Typically
$5,000

3 to 1
April and
August

http://www.ctcwrp.org/9/ Can also apply for in-kind services, e.g. surveying, etc.

DEP 319 NPS Watershed
Assistance Small Grant

40% of total
project costs
(non-federal)

860-361-9349 rivers@riversalliance.org

Trout Unlimited Embrace A Stream
$5,000

USFWS National Coastal
Wetlands Conservation Grant
Program

$1 million 50%

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
http://www.rivernetwork.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 funding are provided in the contact information.
Congressional Appropriation - Direct Federal Funding
Congressman Larson, Courtney, DeLauro, Shays, Murphy
State Appropriations - Direct State Funding
http://www.cga.ct.gov/
Membership Drives
Membership drives can provide a stable source of income to support watershed management programs.
Donations
Donations can be a major source of revenue for supporting watershed activities, and can be received in a variety of
ways.
User Fees, Taxes, and Assessments
Taxes are used to fund activities that do not provide a specific benefit, but provide a more general benefit to the
community.
Rates and Charges
Alabama law authorizes some public utilities to collect rates and charges 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 property owners.
Impact Fees
Impact fees are also known as capital contribution, facilities fees, or system development charges, among other names.

http://www.ct.nrcs.usda.gov
http://www.na.fs.fed.us/watershed/gp_innovation.shtm
http://www.ctcwrp.org/9/
mailto:rivers@riversalliance.org
mailto:smiller@ysi.com
http://www.rivernetwork.org
http://www.cga.ct.gov/
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Table 6-14. Potential Funding Sources

Funding Source
Maximum

Dollar
Amount

Minimum
Dollar

Amount

Required
Match

Application
s Open

Deadline

Special Assessments
Special assessments are created for the specific purpose of financing capital improvements, such as provisions, to serve
a specific area.
Sales Tax/Local Option Sales Tax
Local governments, both cities and counties, have the authority to add additional taxes. Local governments can use tax
revenues to provide funding for a variety of projects and activities.
Property Tax
These taxes generally support a significant portion of a county’s or municipality’s non-public enterprise activities.
Excise Taxes
These taxes require special legislation, and the funds generated through the tax are limited to specific uses: lodging,
food, etc.
Bonds and Loans
Bonds and loans can be used to finance capital improvements. These programs are appropriate for local governments
and utilities to support capital projects.
Investment Income
Some organizations have elected to establish their own foundations or endowment funds to provide long-term funding
stability. Endowment funds can be established and managed by a single organization-specific foundation or an
organization may elect to have a community foundation to hold and administer its endowment. With an endowment fund,
the principal or actual cash raised is invested. The organization may elect to tap into the principal under certain
established circumstances.
Emerging Opportunities For Program Support Water Quality Trading
Trading allows regulated entities to purchase credits for pollutant reductions in the watershed or a specified part of the
watershed to meet or exceed regulatory or voluntary goals. There are a number of variations for water quality credit
trading frameworks. Credits can be traded, or bought and sold, between point sources only, between NPSs only, or
between point sources and NPSs.
Mitigation and Conservation Banking
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: Coginchaug River Watershed Based Plan, NRCS, July 2008.
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1.0 INTRODUCTION

The Friends of the Hockanum River Linear Park of Vernon, Inc. (the “Friends”) has retained
Fuss & O’Neill to prepare a Watershed Management Plan for the Tankerhoosen River
watershed. The Watershed Management Plan will be developed through a collaborative effort
with a Technical Advisory Committee consisting of the Friends, the Town of Vernon
(Planning Department and Conservation Commission), the North Central Conservation
District, the Hockanum River Watershed Association, Rivers Alliance of Connecticut, and the
Belding Wildlife Trust. The first part of the plan will consist of an assessment of existing
conditions in the watershed, an evaluation of pollutant sources in the watershed to prioritize
watershed protection and restoration strategies, as well as prioritization of action items that
could be adopted by governmental agencies and private groups to protect and improve the
health of the Tankerhoosen River watershed.  The recommended plan will be developed to
address the priorities and issues identified in previous phases of the plan development, with
participation by the Technical Advisory Committee.

2.0 BACKGROUND

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

Table 1-1: Distribution of Municipalities in the Tankerhoosen River Watershed

Town Name
Town

Acreage
Acreage in
Watershed

% of Town in
Watershed

% of
Watershed

Manchester 17,408 461 2.7 5.6
Vernon 11,904 5,572 46.8 67.9
Tolland 25,856 1,547 5.9 18.6
Bolton 9,920 646 6.5 7.9

Totals 65,088 8,226 100.0

A basic profile of the watershed is provided in Table 1-2.  Later sections of this document
provide more detailed information on these watershed characteristics.
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Figure 1-1: Tankerhoosen River Watershed
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Table 1-2: Profile of the Tankerhoosen River Watershed

Area C 12.85 square miles (8,226 acres)
Stream Length C approximately 17.2 miles
Subwatersheds C 10 subwatersheds
Jurisdictions C 4 towns and cities

Water Quality C 2006 DEP Impaired Waters List for habitat for fish and
other aquatic life

Current Impervious Cover C 9.8%
Subwatersheds Selected for
Detailed Assessment based

on Vulnerability Assessment

C Clarks Brook
C Gages Brook
C Gages Brook South Tributary
C Lower Tankerhoosen River
C Walker Reservoir

Subwatersheds Selected for
Detailed Assessment based
on Restoration Potential

C Clarks Brook
C Gages Brook
C Lower Tankerhoosen River
C Middle Tankerhoosen River
C Tucker Brook

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

Significant Natural and
Historic Features

C Belding Wildlife Management Area
C Valley Falls Park
C Northern Connecticut Land Trust
C Bolton Notch Pond
C Walker Reservoir
C Talcottville Historic District

The high water quality (classified as A) in the upper regions of the Tankerhoosen River sustain
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 River. The
importance 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 headwaters region of the Tankerhoosen River is bisected by Interstate 84.  Recent
development pressure in this headwaters region at the 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 flows, as well as the presence of the highway itself, which continues to
generate increasing traffic loads from development along the I-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 DEP’s
most recent “List of Connecticut Waterbodies Not Meeting Water Quality Standards”.
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The importance of protecting the pristine upper region of the Tankerhoosen is recognized by
both local and state agencies.  The 2000-2004 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. 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 The Nature Conservancy (TNC) and by the Connecticut
Department of Environmental Protection (DEP).

To address these very real and immediate threats, the Friends began a watershed assessment
for the Tankerhoosen River in March 2007. The objective of this initial assessment was to
describe and understand the overall health, quality and flow of waters within the watershed and
to identify potential threats to water quality in the watershed.  The assessment included water
quality monitoring and natural resource inventories to begin establishing baseline conditions
against which future monitoring can be measured.  The next step in the watershed planning
process is to develop a comprehensive management plan that will provide guidance to local
decision-makers and to serve as an educational tool and reference document for those
interested in protection of the Tankerhoosen River.

3.0 DEVELOPMENT OF THE BASELINE ASSESSMENT

The initial task in developing a Watershed Management Plan for the Tankerhoosen River is to
develop an understanding of baseline, or existing conditions in the watershed.  To accomplish
this, the following tasks were completed:

• Reviewed existing watershed data, studies, and reports;
• Compiled and analyzed available Geographic Information System (GIS) data for the

watershed;
• Consulted with the Technical Advisory Committee, the watershed municipalities, and

the regional planning agency regarding available land use information, mapping, and
land use planning regulations;

• Identified and delineated subwatersheds within the over Tankerhoosen River
watershed; and

• Conducted a comparative subwatershed analysis to prioritize watershed field
inventories and management plan recommendations.

The results of this watershed inventory are presented in this document, including a description
of current watershed conditions for the following categories:

• Geological and historical perspective;
• Natural resources including hydrology, water quality, wetlands and watercourses, fish

and wildlife resources and habitat;
• Watershed modifications including dams, water supply, wastewater discharges, and

regulated sites; and
• Land use and land cover.
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In addition, the results of a comparative subwatershed analysis are also presented.

4.0 GEOLOGIC AND HISTORICAL PERSPECTIVE

4.1 Geology

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 heat and pressure of the Earth’s interior – while the Central Valley
is a younger unit comprised 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 filling 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 within 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 Vernon-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.

Drastic changes in the surficial geology have occurred within 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 flows through hills of glacial till in the
steep Eastern Uplands and then drops into the stratified drift of the Central Valley (Bell, 1985).

4.2 Population and Industry

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.  The
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 Ellington 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 within the watershed for hunting, gathering, 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 era.  However, the availability
of more fertile lands in western New York, northern Ohio, and Pennsylvania led to the great
migration of Connecticut farmers during the 1800s.  Those who stayed worked in the many
factories that arose along the rivers and streams, and manufacturing became a major economic
force (Gibbons et al., 1992).
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The Tankerhoosen River was no exception to the development patterns across Connecticut.
From the headwaters at Gages Brook, the elevation drop of the Tankerhoosen River was
ideally suited to power a wide variety of mills.  During the eighteenth and nineteenth centuries,
several mills associated with the textile, cotton-wool, energy, and paper industries were built
near these waterfalls and in other areas in the watershed.  The Talcottville Historical District is
located in southwestern portion of the Tankerhoosen River watershed near the confluence
with the Hockanum River.  One of the first cotton mills in America was built by Peter Dobson
in the early 1800’s in Talcottville.  The mill burned down in 1909, not to be rebuilt.  Peter
Dobson is also famous for early observations that ice may have played a role in the erosion and
transport of rock in the region.

The Vernon Depot, located within the watershed on Church Street, was an active
transportation center during the early part of the twentieth century.  The Hartford, Providence
and Fishkill Railroad ran seven times a day at the Depot, with connections to Rockville.  The
Keystone Arch on Tunnel Road (also known as the Keystone Tunnel) was constructed circa
1850 to allow trains to traverse Tunnel Road without disrupting street traffic toward Vernon
Center.  The 108-foot long tunnel is constructed of 30 arches, each of which consists of a
center keystone with nine stones forming the curves on either side.  The tunnel is considered
by historians to be a fine piece of historic architecture and as a monument to the integrity and
skilled workmanship of its builders.

Valley 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 between 1850 and 1877.  Beginning in
the mid-1800s until the mid-1900s the property was converted into farmland for producing
corn, hay, oats, butter, and cheese.  In 2001, the historic farmhouse and six outbuildings were
purchased by the Friends of Valley Falls, Inc. to ensure preservation of the historical complex.
 Alternate forms of manufacturing power put most of the mills out of business by the late
1950s.  Dozens of the mill buildings and their associated dams remain an integral component
of the river.

Rapid population growth in the post-war era of the 1950s and 1960s slowed significantly as
developable land became scare (see Figure 4-1).  Today, the population of the Tankerhoosen
River watershed is approximately 16,000, which is more than double the population of the
watershed in the 1950s.  Commercial and residential development has occurred in the
watershed since the 1970s, with a continued decline in industrial uses.  Significant commercial
development along the major transportation corridors and residential development in the
watershed has increased watershed impervious coverage and contributed to degraded water
quality in portions of the Tankerhoosen River and its tributaries.  Numerous historical
impoundments within the watershed also continue to serve as barriers to fish passage along the
Tankerhoosen River and its tributaries.
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Figure 4-1:  Population Trends in the Tankerhoosen River Watershed

4.3 Recreation Resources

The 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 Notch Pond, Freja Park,
the Rails-to-Trails, and Phoenix Mill Park.  Each of these areas provides 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 Connecticut.  Recreational areas
that also have historical significance include the Dobsonville Pond and Talcottville Pond.
Additionally, the area associated with the confluence of the Tankerhoosen and Hockanum
Rivers includes a privately owned recreational facility and is the starting point for the annual
Manchester Canoe and Kayak Race.

4.4 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 North Central Conservation
District to develop and support a community-based river monitoring and assessment program
in the Tankerhoosen River watershed.  The CRWP monitoring program has included stream
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walk surveys and rapid bioassessments (cost-effective biological survey techniques) along the
Tankerhoosen River, as well as other areas of the larger Hockanum River watershed.
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 water quality impairment in the Hockanum and Tankerhoosen Rivers.

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.  The
project recommended a Town-wide approach for reducing the quantity of pollutants,
specifically sediment and nutrients, reaching Tankerhoosen Lake.  BEC personnel conducted
field observations of the major contributing watercourses and impoundments in the
Tankerhoosen Lake watershed to identify point sources of sediment and nutrients as well as
nonpoint source pollutants. BEC recommended that the Town of Vernon require the
implementation of stormwater best management practices (BMPs) that maximize to the extent
practicable, the removal of total suspended solids and nutrients.  In addition to the lake
dredging project recommended in the feasibility study, BEC also recommended several
structural and nonstructural elements, including a sediment 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.

5.0 NATURAL RESOURCES

5.1 Hydrology

The Tankerhoosen River watershed is 12.85 square-miles, with the majority of the watershed
(approximately 70 percent) located within the Town of Vernon (Figure 1-1). Gages Brook and
its associated southern tributary comprise the headwaters region of the watershed, eventually
flowing into Walker Reservoir East. Gages Brook is located in the northwest portion of the
Town of Vernon and within the western portion of neighboring Tolland. A few small
impoundments are located within the Gages Brook watershed. The brook receives drainage
from the I-84 corridor near the Vernon-Tolland town boundary. In Tolland, Gages Brook
flows through an industrial park and residential areas.

Walker Reservoir is no longer an active public water supply but rather a recreational resource
that attracts hikers, fisherman, and ice skaters. The Tankerhoosen River, which is a moderately
sized (16 feet wide) upland stream, originates at the outlet of Walker Reservoir East and bisects
the Town of Vernon on the south side of Interstate 84. The river flows southwest for
approximately five miles to the Hockanum River in the Talcottville section of Vernon.
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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 approximately 0.4 miles upstream of the river’s confluence with
Railroad Brook. Portions of this brook are within the Belding Wildlife Management Area and
have 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 Tankerhoosen 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 run-of-river ponds. Clarks Brook originates north of I-84 and drains
primarily industrial/commercial and undeveloped land within the Town of Vernon. Clarks
Brook discharges to the Tankerhoosen River approximately 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 I-84 corridor. The brook empties into the
Tankerhoosen River approximately 0.65 miles upstream of the inlet to Tankerhoosen Lake
(BEC, 2004).

Dobsonville Pond is located just downstream of Tankerhoosen Lake. Tucker Brook, which
drains the southeastern portion of the watershed and a residential section of the Town of
Manchester, joins the Tankerhoosen River immediately upstream of Dobsonville Reservoir
dam. Further downstream is Talcottville 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 first and second order
(i.e., headwater) streams according to the Strahler Stream Order classification system. Stream
hydrology and water quality in headwater streams are important components of ecosystem
health because they are a critical food source for the entire river, influence downstream
conditions, and support biodiversity.

Ten subwatersheds within the Tankerhoosen River watershed have been delineated for the
purposes of this assessment. The subwatershed delineations are based on the CTDEP local
basin delineations, modified slightly based on surface water hydrology and grouped accordingly
to facilitate assessment and development of watershed management plan recommendations.
Figure 5-1 depicts the subwatersheds identified in this assessment, and Table 5-1 summarizes
the basic characteristics of the identified subwatersheds.
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Table 5-1: Tankerhoosen River Subwatersheds

Subwatershed Acronym Area (acres) Area (square miles)

Bolton Notch Pond BNP 344 0.54
Clarks Brook CB 647 1.01
Gages Brook GB 695 1.09
Gages Brook South Tributary GBST 680 1.06
Lower Tankerhoosen River LTR 321 0.50
Middle Tankerhoosen River MTR 1,578 2.46
Railroad Brook RB 1,208 1.89
Tucker Brook TB 934 1.46
Upper Tankerhoosen River UTR 1472 2.30
Walker Reservoir WR 347 0.54
Tankerhoosen River Watershed 8,226 12.85

The Tankerhoosen River Watershed is located in an area with a temperate and humid climate.
Based on historical climate information available from the NOAA National Weather Service
weather station in Harford/Bradley International Airport in Windsor Locks, Connecticut,
precipitation is generally well-distributed throughout the year with the wettest conditions in
August and November and driest in February (worldclimate.com for Hartford/Bradley
International Airport, Hartford County).  In Windsor Locks, the mean annual precipitation
over a 41-year period of record is 44.4 inches, and the 24-hour average temperature ranges
from a high of 73.6°F in July to a low of 24.6°F in January.

Generally, the designated 100-year floodplain of the Tankerhoosen River is confined along a
narrow corridor (<500 feet wide) surrounding the river. The entire length of the Tankerhoosen
River is within the Federal Emergency Management Agency (FEMA) designated 100-year
floodplain, with the exception of a small reach near the river’s headwaters, between Reservoir
Road and Fish and Game Road. The lower reach of Railroad Brook (below Valley Falls Pond
including the pond) is also within the 100-year floodplain. Walker Reservoir West and East and
portions of Gages Brook also lie within the designated 100-year floodplain (BEC, 2004).
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Figure 5-1: Tankerhoosen River Subwatersheds



F:\P2005\0257\A20\Baseline Watershed Assessment Final.doc 12
Report (MA)

5.2 Water Quality

5.2.1 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 the 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 these uses. The Water Quality Classification system classifies inland
surface waters into four different categories ranging from Class AA to D. Table 5-2
summarizes the Connecticut Surface Water Quality Classifications.

Table 5-2: Connecticut Inland Surface Water Quality Classifications

Designated Use Class AA Class A Class B Class C Class D

Existing/proposed drinking water
supply
Potential drinking water supply

Fish and wildlife habitat

Recreational use

Agricultural and industrial use

Class C and D waters may be
suitable  for certain fish and wildlife
habitat, certain recreational
activities, industrial use, and
navigation

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

Figure 5-2 depicts the Water Quality Classifications of surface waters in the Tankerhoosen
River watershed. Surface waters throughout the Tankerhoosen River watershed are classified as
Class A with the exception of the Tankerhoosen Lake, Dobsonville Pond, and Talcottville
Pond which are classified as Class B/A.

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 currently meeting Water Quality Standards, and
4. Develop Total Maximum Daily Load (TMDL) analysis and other management plans to

bring water bodies into compliance with Water Quality Standards.

A portion of the Tankerhoosen 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 from 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 the lower reaches of the Tankerhoosen River have not been
identified and are currently listed as “unknown.”  TMDLs provide the framework to restore
impaired waters by establishing the maximum amount of a pollutant that a water body can
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assimilate without adverse impact to aquatic life, recreation, or other public uses.  The 2006 List
of Connecticut Waterbodies Not Meeting Water Quality Standards includes a priority ranking system for
development of a TMDL specific to the contaminants in each impaired segment: high (H),
medium (M), low (L), or under study (T).  DEP has identified the impaired segment of the
Tankerhoosen River as a high priority for development of a TMDL to restore the impairment.
 Table 5-3 summarizes the location and nature of the impairment.

Table 5-3:  Tankerhoosen River Watershed Impaired Waters

Location Description
Waterbody
Segment
Length

Impaired
Designated Use

Use
Support Cause TMDL

Priority
Potential
Source

From mouth at Hockanum
River , upstream to
Tankerhoosen Lake

1.51 miles
Habitat for Fish,
Other Aquatic Life
and Wildlife

P Impairment
Unknown H Source

Unknown

Source: DEP, 2006
H – high priority for which there is assessment information that suggests that a TMDL may be needed to restore the
water quality impairment.
P – partially supporting

5.2.2 Tankerhoosen River Watershed Water Quality Monitoring Study

A water quality monitoring study was conducted in October 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 & O'Neill, 2007).  Chemical
water quality monitoring and biological assessments were conducted during dry and wet
weather conditions.  Samples were collected from fourteen locations throughout the watershed
on four occasions (Figure 5-2).  A variety of parameters were measured including pH,
temperature, dissolved oxygen, and conductivity, which all reported values within normal
ranges.  These results indicate that the water quality of the watershed is generally good.
However, some of the measured parameters including turbidity, metals, nitrogen, phosphorus,
and bacteria highlighted some of water quality issues in the 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 issue in the
Tankerhoosen River and its tributaries, particularly Gages Brook (Figure 5-3). Stream channel
erosion and stormwater runoff from impervious surfaces and 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 turbidity excursions to a
particular source.  During 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. coli) 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.
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Figure 5-2: DEP Water Quality Classifications
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Figure 5-3: Turbidity – Tankerhoosen River Watershed

Metals

The monitoring data suggest a wet weather source of metals to Gages Brook (Figure 5-4 and
Figure 5-5). Results from the August 2006 monitoring event indicate a wet weather source of
metals close to the I-84 crossing of Gages Brook, as the dissolved copper concentration was
consistently below detection limits at the Gages Brook headwaters monitoring location (GB1)
and in excess of the chronic aquatic life criterion at several of the downstream Gages Brook
locations. The highest wet weather lead concentration was measured in the Gages Brook
monitoring location immediately downstream of I-84, which further suggests that highway
runoff is a likely source of metals to Gages Brook.  Exceedances of the CT WQS for lead were
also measured along the Tankerhoosen River at the Fish and Game Road. (TR1) and Bolton
Road (TR2) monitoring locations. Elevated dissolved copper and lead concentrations were also
measured at the Clarks Brook monitoring location. The data suggest that metals are a potential
source of impairment in Gages Brook, Clarks Brook, and the Tankerhoosen River during wet
weather. The November 2005 results also indicate dry weather sources of dissolved copper to
Gages Brook between the headwaters monitoring location (GB1) and the monitoring location
behind the Tolland Agricultural Center (GB2).
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Figure 5-4: Dissolved Copper – Tankerhoosen River Watershed
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Figure 5-5: Lead – Tankerhoosen River Watershed
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Nitrogen & Phosphorus

Many of the monitoring locations exceeded the EPA recommended Total Nitrogen criterion
for rivers in Ecoregion XIV of 0.71 mg/L (Figure 5-6).  Nitrogen concentrations were
consistently higher at the Gages Brook monitoring locations than the other monitoring
locations in both wet and dry weather.

 October 2006 – Wet August 2006 - Wet

November 2005 – Dry     October 2006 - Dry

Figure 5-6: Nitrogen Species – Tankerhoosen River Watershed
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Phosphorus concentrations measured during the wet and dry weather events significantly
exceeded the CT WQS and EPA criterion at most locations (Figure 5-7). 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 5-7: Phosphorus – Tankerhoosen River Watershed

Indicator Bacteria

Elevated levels of indicator bacteria (total coliform and E. coli) 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
weather indicator bacteria concentrations were much lower than wet weather. 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 Gages Brook monitoring location behind
the Tolland Agricultural Center and at the Tankerhoosen River monitoring location just
upstream of Fish and Game Road.

Bioassessment Results

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 Dobsonville Pond. This finding is consistent with previous impairments
identified in the lower reaches of the Tankerhoosen River by the CTDEP. Despite the water
quality issues identified in Gages Brook, Clarks Brook, and in certain reaches of the



F:\P2005\0257\A20\Baseline Watershed Assessment Final.doc 19
Report (MA)

Tankerhoosen River (i.e., heavy metals, turbidity and suspended solids, and potential nutrient
enrichment), the 2006 bioassessment data indicate little or no impairment to the benthic
communities at the monitored locations.

5.3 Wetlands

Generally, wetlands are lands where saturation with water is the dominant factor determining
the nature of soil development and the types of plant 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 disturbance.  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 5-8 depicts the extent and
distribution of wetland soils in the Tankerhoosen River watershed based on Natural Resources
Conservation Service soil classifications. Figure 5-8 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 the watershed.  Mapped wetland soils are generally located in riparian
and floodplain areas along the Tankerhoosen River and its major tributaries.  Table 5-4
summarizes wetland soils coverage by subwatershed.

Table 5-4: Wetland Soils Coverage in the Tankerhoosen River Subwatersheds

Subwatershed Name Wetland Soils Area (ac) % of Subwatershed
Bolton Notch Pond 20 5.8 %
Clarks Brook 101 15.5 %
Gages Brook 111 15.9 %
Gages Brook South Tributary 34 5.1 %
Lower Tankerhoosen River 7 2.3 %
Middle Tankerhoosen River 188 11.9 %
Railroad Brook 136 11.3 %
Tucker Brook 109 11.7 %
Upper Tankerhoosen River 193 13.1 %
Walker Reservoir 27 7.6 %
Tankerhoosen River Watershed 926 11.3%
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At least twenty vernal pools have been identified within the Tankerhoosen watershed by
certified scientists (see Figure 5-8).  The majority of these were cited by Mr. Ed Pawluk of
Connecticut Ecosystems, LLC in a study conducted for the Vernon Conservation
Commission. Several of these pools are considered exemplary vernal pools, and as such merit
the highest possible level of protection and conservation (Connecticut Ecosystems, LLC,
2005).

In 1993, a comprehensive survey of plant life was conducted in the 1,400-acre watershed from
Valley Falls Park in Vernon to Bolton Notch State Park in Bolton (Sexton, 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 Notch.  A
plant species unique to 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 fern (Sexton, 1993).
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Figure 5-8: Wetland Soils – Tankerhoosen River Watershed



F:\P2005\0257\A20\Baseline Watershed Assessment Final.doc 22
Report (MA)

5.4 Fish and Wildlife Resources

Portions of the Tankerhoosen River have abundant habitats supportive of a variety of fish and
wildlife. Various waterbodies, wetlands, and upland areas provide habitat to fish, mammals,
amphibians, and birds.

Particularly notable is the 282-acre Belding Wildlife Management Area located in the central
portion of the Tankerhoosen River watershed. The Belding Wildlife Management Area is a
significant natural resource of undeveloped land owned by the State of Connecticut and
managed by the DEP. A 1.4-mile section of the Tankerhoosen River within the Belding
Wildlife Management Area is managed as a Class 1 Wild Trout Management Area and is one of
only two such areas in eastern Connecticut. This section of stream is characterized by natural
reproduction sufficient to produce robust populations of native brook trout (up to 8-10
inches) and wild brown trout (up to 10-11 inches) exhibiting above average growth rates (DEP
correspondence, 2003).

Areas in the Tankerhoosen River watershed that provide significant habitat are summarized in
Table 5-5. These areas provide habitat for some of the most valuable or unique natural
resources or ecosystems in their respective communities. Other open space areas are described
in the Land Use and Land Cover section of this report.

Table 5-5: Areas Providing Habitat for Valuable or Unique Natural Resources

Town Areas

Vernon

• Vernal Pools on Box Mountain
• Tancanhoosen LLC Parcel
• Talcottville Gorge
• Belding Wildlife Management Area
• Belding Wild Trout Management Area
• Valley Falls Park
• Rambling Ridge Property
• Northern Connecticut Land Trust Properties

Tolland • Tolland and Charter Marshes

Bolton • Freja Park
• Bolton Notch State Park

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central
Conservation District, 2005

Freja Park is a 21-acre, wooded town-owned area located west of Bolton Notch Pond.  Freja
Park serves as a gateway for the 1,400-acre Bolton Notch/Valley Falls watershed area.  The
town of Bolton originally acquired the property in 1968, but the park suffered from abuse and
neglect.  Beginning in March 1998, restoration efforts have been underway including numerous
Earth Day Clean-up events with the help of volunteers, Boy Scouts, Conservation Commission
members.  A total of over two tons of litter have been removed from the park.
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5.4.1 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 5-6.

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

As indicated previously, the Belding Wild Trout Management Area in the upper portions of the
Tankerhoosen River watershed is a Class 1 Wild Trout 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
Division.  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 5-6: Fish Species

Bolton
Notch
Pond

Gages
Brook

Lower
Tankerhoosen

River

Middle
Tankerhoosen

River

Upper
Tankerhoosen

River

Railroad
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
Bluegill 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
Longnose Dace X X
Largemouth Bass X X X X X
Pumpkinseed
Sunfish X X X X X X

Rainbow Trout X X X
Rockbass X
Smallmouth Bass X
Tessellated Darter X X X
White Sucker X X X X
Yellow Perch X X X
Tiger Trout Stocked in Pond
Golden Trout Stocked in Pond
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5.4.2 Birds

Bird surveys were conducted in 2004 at the Tancanhoosen LLC property, within Valley Falls
Park, and at various 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 Walker Reservoir, while the former
gravel pit on the Tancanhoosen LLC property contained the most uncommon birds. Prairie
warbler, 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 grassland and shrubland. 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 revert 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. Surveys
performed in 2003 and 2004 reported evidence of great blue heron, wood duck, willow
flycatcher, hermit thrush, black-throated blue warbler, broad-winged hawk, hairy woodpecker,
pileated woodpecker, olive-sided flycatcher, yellow-throated vireo, red-breasted nuthatch, blue-
gray gnatcatcher, Nashville warbler, pine warbler, blackpoll warbler, blackburnian warbler,
cerulean warbler, worm-eating warbler, and Canada warbler. European starling and house
sparrow, two introduced invasive species, were also identified (Seymour, 2004).  A complete
species list is provided in Appendix A.

During 1999, a bird survey was completed to determine the species diversity and the relative
abundance of breeding landbirds within Freja Park and Bolton Notch State Park (Comins,
1999).  Of the total 55 species were recorded, 51 were likely nesting species and four were
probably non-nesting visitors 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 Species of Special Concern were
recorded; six species were listed as National Audubon Society Watch List High Conservation
Priority species in Connecticut were recorded; an additional six species not listed as watch
species were listed by Partners in Flight as High Conservation Priority Species in Connecticut;
fourteen species that were uncommon nesters in the Hartford area were recorded (Comins,
1999).  See report for additional listing of specific species.

5.4.3 Amphibians & Reptiles

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 Northern redback salamander, Northern two-
lined salamander, Spotted salamander, American toad, Northern spring peeper, Gray treefrog,
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Wood frog, Green frog, Pickerel frog, Painted turtle, and Garter snake. The most abundant
amphibian species detected during this study was the northern redback salamander. A
complete list of the identified amphibian and reptile species is included as Appendix A.  A
previously undocumented vernal pool was discovered between Reservoir Road and Walker
Reservoir West. Additional vernal pools were identified on Bolton Road and above Valley Falls
Park (Seymour, 2004).

5.4.3 Threatened and Endangered Species

The DEP Natural Diversity Data Base (NDDB) maintains information on the location and
status of endangered, threatened, and special concern species in Connecticut. Figure 5-9
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 NDDB mapping are based on data collected over the years by the Environmental and
Geographic Information Center’s Geologic and Natural History Survey, other units of the
DEP, conservation groups, and the scientific community. Approximately ten such areas were
identified throughout the watershed. Because new information is continually being added to
the Natural 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.

Table 5-7: Endangered, Threatened, and Special Concern Species

Common Name Scientific Name Status
Flora

Climbing fern Lygodium palmatum Special Concern
Sphagnum Sphagnum pulchrum --
Beaked sedge Carex rostrata --
Leatherleaf Chamaedaphne calyculata --

Fauna
Eastern pearlshell Margaritifera margaritifera Special Concern
Brown thrasher Toxostoma rufum Special Concern
Southern bog lemming Synaptomys cooperi Special Concern
Wood turtle Clemmys insculpta Special Concern
Purple martin Progne subis Threatened
Eastern box turtle Terrapene c. carolina Special Concern

Habitats
Medium fen -- --
Subacidic rocky summit/outcrop -- --

Source: DEP Natural Diversity Data Base, 2008.
• “Endangered Species” means any native species documented by biological research and inventory to be

in danger of extirpation (local extinction) throughout all or a significant portion of its range within
Connecticut and to have no more than five occurrences in the state.

• “Threatened Species” means any native species documented by biological research and inventory to be
likely to become an endangered species within the foreseeable future throughout all or a significant
portion of its range within Connecticut and to have no more than nine occurrences in the state.

• “Species of Special Concern” means any native plant or any native nonharvested wildlife species
documented to have a naturally restricted range or habitat in the state, to be at a low population level, to
be in such high demand by man that its unregulated taking would be detrimental to the conservation of
its population, or has become locally extinct in Connecticut.
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Figure 5-9: CTDEP Natural Diversity Database Areas – Tankerhoosen River Watershed
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6.0 WATERSHED MODIFICATIONS

6.1 Dams, Impoundments, & Water Supply

The historical industrial use of the Tankerhoosen River and its major tributaries has left behind
many small dams and impoundments.  Most of this infrastructure 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 hazard classification of a dam is based on
the damage potential from failure of the structure. Figure 6-1 shows the location and hazard
classification of the identified dams within 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 hazard to downstream properties.

Table 6-1 lists the major drinking water supplies within the Tankerhoosen River watershed
which are regulated under the DEP Water Diversion program.

Table 6-1: Major Drinking Water Supplies

Name Name of Diversion MGD Town

Vernon Well #1 0.1728 Vernon
Vernon Well #2 0.1728 Vernon
Vernon Well #3 0.1440 Vernon
Vernon Well #4 0.1728 Vernon

Connecticut Water
Company

Vernon Well #5 0.4320 Vernon
Manchester Water
Department

New Bolton Well
Field, Well #1,2,3 Various Bolton

The DEP, with Cooperation from the Connecticut Water Company, has identified two
preliminary (Level B) Aquifer Protection Areas associated with these wells within the
Tankerhoosen River watershed, as shown in Figure 6-2.  Aquifer Protection Areas are
designated around active well fields in sand and gravel aquifers that serve more than 1,000
people.  Level B mapping identifies the general area of aquifer contribution/recharge based
primarily on topography. The watershed communities are required to establish land use
regulations for these areas to limit potential contamination to public groundwater supplies.
Private groundwater supply wells are also prevalent throughout areas of the watershed that are
not served by public water supplies.
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Figure 6-1: CTDEP Regulated Dams – Tankerhoosen River Watershed
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Figure 6-2: CTDEP Aquifer Protection Areas – Tankerhoosen River Watershed
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6.2 Wastewater Discharges

As summarized in Table 6-2, there are number of industrial, commercial, and municipal
facilities in the Tankerhoosen River Watershed with surface water discharges regulated
under the National Pollutant Discharge Elimination System (NPDES) permit program,
which is administered by the Connecticut DEP.  The facilities listed in Table 6-2 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 Tankerhoosen River watershed.

Table 6-2: NPDES Regulated Facilities

Town Facility Location Permit Number
Carpenter’s Mobil 447 Hartford Turnpike GVS000915
Company 1 Firehouse 724 Hartford Turnpike GVM000592
Connecticut Golfland 95 Hartford Turnpike GPL000108
First Student 25 Whitney Ferguson

Road
GSI001217

Motiva Enterprises LLC 444 Hartford Turnpike GGR001404
Moore’s Automotive 1245 Hartford

Turnpike
GVM000806

Mount Vernon
Apartments

1120 Hartford
Turnpike

GVS000863

Oakland Meadows 1158 Hartford
Turnpike

GSN001098

Tighitco, Inc. 101-77 Industrial Park
Road

GSI001599

Vernon Maintenance 37 Campbell Avenue GVS000988
GSI000074

Vernon

VMS Construction
Company

120 Bolton Road GVM000980

Bolton Transportation Facility 326 Boston Turnpike GSI001179
Hull’s Autobody 299-301 Boston

Turnpike
GVM000800

Tolland Dari Farms Gerber Drive GSN000814
Mr. Sparkle Car Wash 157 Hartford Turnpike GVM000646
Connecticut Light &
Power Co.

45 Tolland Stage Road GVS001027

Gerber Scientific Inc. 24 Industrial Park Road
West

GSI000914

Standard Register Co. 259 Hartford Turnpike GPP000152
GPH000345

CNC Software Inc. 671 Old Post Road GSN000070
Belvedere Ridge 601 Old Post Road GSN001308

Source: DEP December 2007
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Figure 6-3 depicts sewer 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 River watershed area is served by
municipal sanitary sewers.

6.3 Regulated Sites

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 the following table, several hazardous waste generators
and other regulated sites are located within the watershed. These facilities are located in both
Vernon and Tolland in the central and upper portions of the watershed.

Table 6-3: Summary of Regulated Sites

Number of sites
Site Type

Vernon Tolland
Hazardous Waste Generator 5 6

Air Emissions 1 2

CERCLA Site 1 (1 on Final NPL) 0
Source: epa.gov/region1/superfund/sites/precision, accessed Nov. 2007.

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.”  This site, Precision Plating Corporation, is located in the
Hillside Industrial Park in Vernon and is currently on the Final National Priorities List (NPL).
Chromium contaminated groundwater at the site is being remediated under the direction of the
DEP.
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Figure 6-3: Sewer Service Areas – Tankerhoosen River Watershed
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7.0 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.

7.1 Current Conditions

7.1.1 Land Use

Figure 7-1 depicts general land use patterns in the Tankerhoosen River watershed. The data in
Figure 7-1 are parcel-based land use categories for the watershed communities, provided by the
Capital Region Council of Governments (CRCOG). The land uses in the watershed include 20
land use categories (Table 7-1).  Approximately 60% of the watershed consists of developed
land uses, with single-family residential comprising the largest percentage (40%). Highway and
other road right-of-ways comprise approximately 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 within resource/recreation areas. 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 uses comprising approximately 4% of the watershed area.
The majority of the commercial, industrial, and retail areas are located in headwater regions
adjacent to the major transportation corridors of I-84/Route 30 and I-384.

Table 7-1: Current Land Use – Tankerhoosen River Watershed

Land Use Type Acres Percent of
Watershed

Agriculture 103 1 %
One Family 3160 38 %
Two Family 48 <1 %
Three Family 2 <1 %
Multi Family 39 <1 %
Condominium 165 2 %
Group Quarters 12 <1 %
Commercial 110 1 %
Retail 88 1 %
Mixed Use 3 <1 %
Industrial 183 2 %
Government/Non-Profit 102 1 %
School 26 <1 %
Cemetery 22 <1 %
Health/Medical 6 <1 %
Resource/Recreation 2398 29 %
Undeveloped 851 10 %
Right-of-way 770 9 %
Water 77 <1 %
Unknown 61 <1 %
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Figure 7-1: Current Land Use – Tankerhoosen River Watershed
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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 the Bolton
Conservation Commission. Committed open space parcels in Tolland and Manchester were
determined through available mapping from each Town’s Plan of Conservation and
Development (POCD) and from the Connecticut Office of Policy and Management Municipal
Plans of Conservation and Development. In general, the committed open space areas include
deeded open space that 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 Town 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 7-2 identifies the committed open space land in
the watershed.

In addition, several parcels within the watershed 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.

7.1.2 Zoning

Figure 7-3 depicts parcel-based zoning designations in the Tankerhoosen River watershed, as
provided by CRCOG.  The majority of the Tankerhoosen River watershed is zoned for
residential uses. Commercial and industrial zones associated with the I-384 and I-84 corridors
are located in the southern and northern portions of the watershed, respectively.



F:\P2005\0257\A20\Baseline Watershed Assess Figures.doc
Report (MA)

Figure 7-2: Committed Open Space – Tankerhoosen River Watershed
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Figure 7-3: Watershed Zoning as Defined by CRCOG – Tankerhoosen River Watershed
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7.1.3 Land Cover

Figure 7-4 depicts the general land cover in the Tankerhoosen River watershed.  Data shown in
Figure 7-4 are land cover categories derived from 2002 Landsat satellite imagery with ground
resolution of 30 meters.  The land cover data in the watershed are summarized into ten
categories (Table 7-2).  These ten categories are those used in the Connecticut Land Cover
Map Series and are described following the table (University of Connecticut Center for Land
Use Education and Research).

Table 7-2: Land Cover – Tankerhoosen River Watershed

1985 2002
Land Cover Type Acres  Percent of

Watershed
Acres Percent of

Watershed

Relative
Percent
Change1

Relative
Rate of

Change2

Barren 91 1 % 162 2 % 1% 78%
Coniferous Forest 454 6 % 430 5 % -1% -5%
Deciduous Forest 4581 56 % 4085 50 % -6% -11%
Developed 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
agriculture

551 7 % 603 7 % 0 9%

Turf and grass 448 5 % 447 5 % 0 0%
Utility Right of Way 19 < 1 % 17 <1 % 0 -12%
Water 95 2 % 88 1 % 1% -7%

1Calculation = % land cover 2002 - % land cover 1985
2Calculation = (acres land cover 2002 – acres land cover 1985) / acres land cover 1985

1985 2002
Land Cover Type Acres  Percent

of Basin
Acres Percent

of Basin

Relative
Percent
Change1

Relative
Rate of

Change2

Barren 91 1 162 2 1% 78%
Coniferous Forest 454 6 430 5 -1% -5%
Deciduous Forest 4581 56 4085 50 -6% -11%
Developed 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
agriculture

551 7 603 7 0 9%

Turf and grass 448 5 447 5 0 0%
Utility Right of Way 19 < 1 17 <1 0 -12%
Water 95 2 88 1 1% -7%

1Calculation = % land cover 2002 - % land cover 1985
2Calculation = (acres land cover 2002 – acres land cover 1985) / acres land cover 1985
Source: University of Connecticut’s Center for Land Use Education and Research (CLEAR)
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• Barren – Mostly non-agricultural areas free from vegetation, such as sand, sand and gravel operations, bare
exposed rock, mines, and quarries.  Also includes some urban areas where the composition of construction
materials spectrally resembles more natural materials. Also includes some bare soil agricultural fields.

• Coniferous Forest – Includes Southern New England mixed softwood forests. May include isolated low density
residential areas.

• Deciduous Forest – Includes Southern New England mixed hardwood forests. Also includes scrub areas
characterized by patches of dense woody vegetation. May include isolated low density residential areas.

• Developed – High density built-up areas typically associated with commercial, industrial and residential activities
and transportation routes. These areas contain a significant amount of impervious surfaces, roofs, roads, and
other concrete and asphalt surfaces.

• Forested Wetland – Includes areas depicted as wetland, but with forested cover. Also includes some small
watercourses due to spectral characteristics of mixed pixels that include both water and vegetation.

• Non-forested Wetland – Includes areas that predominantly are wet throughout most of the year and that have a
detectable vegetative cover (therefore not open water). Also includes some small watercourses due to spectral
characteristics of mixed pixels that include both water and vegetation.

• Other Grasses and Agriculture – Includes non-maintained grassy areas commonly found along transportation
routes and other developed areas and also agricultural fields used for both crop production and pasture.

• Turf & Grass – A compound category of undifferentiated maintained grasses associated mostly with developed
areas. This class contains cultivated lawns typical of residential neighborhoods, parks, cemeteries, 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-way. This category was manually digitized on-screen from rights-of-way visible
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 7-3 compares the total acres and
percent forest cover by subwatershed.  The percent forest cover in each subwatershed ranges
from approximately 31% in the Walker Reservoir subwatershed 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
healthy aquatic invertebrate community. Only two of the ten subwatersheds, Railroad Brook
and the Upper Tankerhoosen River, exceed the threshold value of 65%.  Based on a
recommendation of the American Forests organization, 40% forest cover is a reasonable
threshold goal for urban areas.  All but two subwatersheds, 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.



F:\P2005\0257\A20\Baseline Watershed Assess Figures.doc
Report (MA)

Figure 7-4: Land Cover – Tankerhoosen River Watershed
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Table 7-3: Forest Cover – Tankerhoosen River Watershed

Subwatershed Name
Forest Cover in
Subwatershed

(acres)

Percent Forest
Cover in each
Subwatershed

Developable
Forest Cover in
Subwatershed

(acres)

Percent of
Forest Cover

that is
Developable

Bolton Notch Pond 171 49.6 % 41 24.0 %
Clarks Brook 226 34.8 % 70 30.9 %
Gages Brook 314 45.2 % 134 42.6 %
Gages Brook South Tributary 395 58.1 % 171 43.3 %
Lower Tankerhoosen River 149 46.6 % 82 54.9 %
Middle Tankerhoosen River 625 39.6 % 122 19.6 %
Railroad Brook 1043 86.3 % 346 33.2 %
Tucker Brook 374 40.0 % 119 31.8 %
Upper Tankerhoosen River 1110 75.4 % 278 25.0 %
Walker Reservoir 109 31.3 % 54 49.2 %
Tankerhoosen River
Watershed 4515 54.9 % 1416 31.4 %

Table 7-3 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 7.2.1 for a
discussion of the determination of “developable” areas and watershed buildout scenario.  The
percent 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 Tankerhoosen River subwatershed.  These results suggest that future development
within the watershed has the potential to significantly reduce forest cover and, in some
subwatersheds, to below recommended thresholds.

Riparian Vegetation

Riparian, or streamside, corridors are critical areas important to stream stability, 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 stream walk survey of the Tankerhoosen River conducted in 1999 revealed that
riparian buffers of 100 feet are common between the river and developed areas.  However,
some areas along the lower reaches of the Tankerhoosen River were identified as having stream
buffers of less than 25 feet, according to the results of a 2000 stream walk survey of the
Tankerhoosen River.

In order to assess the status and of the riparian corridors in the Tankerhoosen River
watershed, the acreage of forest cover within the riparian area (defined as a 200-foot buffer on
both sides of streams and a 200-foot buffer from waterbody shorelines) was calculated for each
of the ten subwatersheds based on the 2002 Center for Land Use Education and Research
(CLEAR) forest land cover classes (coniferous and deciduous forest). The results are provided
in
Table 7-4.
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Table 7-4: Forest Cover in Riparian Areas in the Tankerhoosen River Subwatersheds

Subwatershed Name
Forest Cover in 200-

foot Riparian Corridor
(acres)

Percent of 200-foot
Riparian Corridor that is

Forested
Bolton Notch Pond 19 34.9 %
Clarks Brook 42 46.3 %
Gages Brook 85 61.4 %
Gages Brook South Tributary 93 62.3 %
Lower Tankerhoosen River 31 35.8 %
Middle Tankerhoosen River 99 41.8 %
Railroad Brook 167 87.2 %
Tucker Brook 92 51.8 %
Upper Tankerhoosen River 216 80.7 %
Walker Reservoir 21 23.1 %
Tankerhoosen River Watershed 866 58.3%

Forest cover within the 200-foot riparian corridor for the overall Tankerhoosen River
Watershed is nearly 60%, although the amounts vary considerably by subwatershed.  Railroad
Brook (87.2%) and the Upper Tankerhoosen River (80.7%) subwatersheds have the highest
percentage of forest cover within the 200-foot riparian corridor. Walker Reservoir (23.1%) and
Bolton Notch Pond (34.9%) have the lowest percentage of forest cover within the 200-foot
riparian corridor.  These results indicate that large portions of the watershed streams and
waterbodies are well-protected by intact riparian forest cover, although several subwatersheds
have significantly lower riparian forest cover.

Developed Areas

Developed areas are also a dominant land cover type in the Tankerhoosen River watershed.
Approximately 27% of the watershed consists of commercial, industrial, residential, and
transportation land cover types (i.e. “developed” category) that follow the major transportation
corridors, regional retail and commercial areas, and population centers.  Approximately 7% of
the watershed consists 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 7-2) shows a
moderate increase in watershed development during this period (5% increase in developed
cover types) and a corresponding loss of coniferous (1% decrease) and deciduous forest (6%
decrease).

7.1.4 Impervious Cover

Impervious cover has emerged as a measurable, integrating concept used to assess the overall
condition of a watershed. Numerous studies 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
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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 stormwater runoff, since streams and receiving
water bodies are directly influenced by stormwater quantity and quality. Although well-defined
imperviousness thresholds are 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 7-5 illustrates this effect. These research findings have been integrated
into a general watershed planning model known as the impervious cover model (ICM) (CWP,
2003). The ICM has also been confirmed locally in Connecticut by the CTDEP, which has
determined a statewide impervious cover threshold of 12 percent for aquatic life impairment
(Belucci, CTDEP, 2007).

Figure 7-5: Relationship Between Watershed Imperviousness and Stream Health
Source: www.cwp.org

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 Natural
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 imagery to estimate the amount of impervious surface within each pixel.
The DEP GIS basin layer was used to calculate the percent of imperviousness by basin. Figure
7-5 graphically summarizes the results of this analysis.

The overall imperviousness of the Tankerhoosen River watershed is estimated at approximately
9.7% (Table 7-5). This level of impervious cover is slightly below the CTDEP aquatic life
impairment threshold of approximately 12%, where ecological stress and stream impacts
become apparent. As shown in Figure 7-6, impervious cover in much of the central and
southern portions of the watershed (Upper Tankerhoosen River and Railroad Brook

http://www.cwp.org
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watersheds) is less than 5%, consistent with the high percentage of forest cover and
conservation land in these areas. The headwater tributaries of the Tankerhoosen 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%.

Table 7-5: Percent Impervious Cover – Tankerhoosen Watershed

Subwatershed Percent Impervious Cover
Bolton Notch Pond 16.6 %
Clarks Brook 17.2 %
Gages Brook 11.5 %
Gages Brook South Tributary 11.3 %
Lower Tankerhoosen River 15.8 %
Middle Tankerhoosen River 12.9 %
Railroad Brook 1.7 %
Tucker Brook 8.1 %
Upper Tankerhoosen River 4.5 %
Walker Reservoir 19.9 %
Total 9.7 %

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 accurate estimates of percent 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 screening analysis.

• Predicts potential rather than actual stream quality.
• Does not predict the precise score of an individual stream quality indicator but rather

predicts the average behavior of a group of indicators over a range of impervious cover.
• The 10 and 25 % 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 management practices (treatment

or non-structural 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 recommended 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.
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Figure 7-6: Current Impervious Cover by Subwatershed
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7.2 Future Conditions

A watershed buildout analysis was also conducted as part of this assessment to assist in the
identification of subwatersheds with the highest restoration potential as well as the greatest
vulnerability.  The purpose of the analysis is to estimate the future land use and impervious
cover conditions of the watershed as a result of maximum development allowed by the current
zoning within the watershed.

7.2.1 Land Use

Watershed lands that could be developed in the future (i.e., “developable” land) were
subdivided into two categories, based on the CRCOG parcel-based land use data:

• New Development - areas that are currently undeveloped and could become new
developments in the future. Land designated as “new development” includes those
parcels that are designated as “undeveloped” and “resource/recreation” in the CROCG
land use data and not identified as committed open space.

• Redevelopment - 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 in the CRCOG land use data that could
be subdivided and/or redeveloped in the future.

Areas having the following physical and/or regulatory constraints were also removed from
consideration for future development or redevelopment: water bodies, wetland soils, and soils
whose slope characteristics defined by NRCS exceed 15% (i.e., steep slope soils). Resulting
fragments of land smaller than ¼-acre in size for new development and 3 acres in size for
redevelopment were also removed from the analysis. Table 7-6 and Figure 7-7 summarize the
amount of developable land by subwatershed, including the new development and
redevelopment categories.

Table 7-6: Developable Land – Tankerhoosen Watershed

Subwatershed
New

Development
(acres)

New
Development

Percent in
Subwatershed

Redevelopment
(acres)

Redevelopment
Percent in

Subwatershed

Bolton Notch Pond 49 14.3 % 11 3.2 %
Clarks Brook 57 8.8 % 52 8.1 %
Gages Brook 129 18.5 % 72 10.3 %
Gages Brook South Tributary 123 18.1 % 102 15.0 %
Lower Tankerhoosen River 91 28.5 % 17 5.4 %
Middle Tankerhoosen River 127 8.0 % 141 8.9 %
Railroad Brook 212 17.6 % 172 14.3 %
Tucker Brook 122 13.1 % 89 9.5 %
Upper Tankerhoosen River 238 16.1 % 150 10.2 %
Walker Reservoir 108 31.3 % 13 3.8 %
Total 1257 15.3 % 820 10.0 %
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Figure 7-7: Developable Land – Tankerhoosen River Watershed
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The future land use buildout scenario was estimated by assigning new land uses to developable
areas (See Section 7.2.1), while maintaining the existing land uses for developed and
unbuildable land (wetland soils, steep slope soils, etc.). The developable areas were assigned a
future land use based on maximum degree of development allowed by the existing zoning
category. Table 7-7 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 zoning and does not account for future zone changes or future land
development regulatory changes.

Table 7-7: Assigned Future Land Use Category

Zoning Category Assigned Future Land Use
1-3 Unit Residential, High Density Condominium
1-3 Unit Residential, Medium Density Three Family
1-3 Unit Residential, Medium-Low Density Two Family
1-3 Unit Residential, Low Density One Family
Cluster/Open Space Residential One-Family
Industrial Industrial
Multi-Family Multi-Family
Planned Area Development Including Residential Mixed Use
Planned Industrial Industrial
Planned Residential Multi-Family
Town Center Mixed Use
Town Scale Commercial Commercial

The results of the buildout analysis are summarized in Table 7-8, which compares acreage of
existing and future land use in the watershed.  The most significant potential land use change is
in the residential land use categories, which is predicted to increase by approximately 15%
watershed-wide.  The area of resource/recreation and undeveloped land is predicted to
decrease by approximately 15% watershed-wide, while commercial and industrial land are
predicted to increase by approximately 3%.

Table 7-8: Existing and Future Land Use – Tankerhoosen Watershed

Land Use Type AcresExisting
Percent of

BasinExisting
AcresFuture

Percent of
BasinFuture

Relative
Percent
Change

Agriculture 103 1 % 89 1 % 0
One Family 3160 38 % 3415 42 % 4%
Two Family 48 <1 % 811 10 % 10%
Three Family 2 <1 % 3 <1 % 0
Multi Family 39 <1 % 60 1 % 1%
Condominium 165 2 % 177 2 % 0
Group Quarters 12 <1 % 12 <1 % 0
Commercial 110 1 % 206 3 % 2%
Retail 88 1 % 88 1 % 0
Mixed Use 3 <1 % 33 <1 % 0
Industrial 183 2 % 270 3 % 1%
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Land Use Type AcresExisting
Percent of

BasinExisting
AcresFuture

Percent of
BasinFuture

Relative
Percent
Change

Government/Non-Profit 102 1 % 102 1 % 0
School 26 <1 % 26 <1 % 0
Cemetery 22 <1 % 14 <1 % 0
Health/Medical 6 <1 % 6 <1 % 0
Resource/Recreation 2398 29 % 1787 22 % -7%
Undeveloped 851 10 % 233 3 % -7%
Right-of-way 770 9 % 770 9 % 0
Water 77 <1 % 77 <1 % 0
Unknown 61 <1 % 46 <1 % 0

7.2.2 Impervious Cover

The watershed buildout analysis was used in conjunction with the existing conditions
impervious cover analysis (Section 7.1.3) to estimate future impervious cover in the
Tankerhoosen River subwatersheds. To complete this analysis, impervious cover was included
as a parameter in the pollutant load model described in Section 8.1.  Each urban land use type
was assigned an impervious cover coefficient based on literature values (see Table 2 in
Appendix B).  Land use data for both existing and buildout conditions were then entered into
the model to determine the change in impervious cover for each subwatershed. The predicted
change in impervious cover was then added to the existing impervious cover estimates
described in Section 7.1.3 to estimate future impervious cover.

Table 7-9 presents estimates of existing and future impervious cover (Figure 7-8) by
subwatershed. The shaded cells in the table highlight the subwatersheds in which future
impervious cover is predicted to approach or exceed either the “sensitive” (10% to 12%) or
“impacted” (25%) threshold values as described by the Impervious Cover Model.

Table 7-9: Percent Impervious Cover – Existing and Future Conditions

Subwatershed Existing Percent
Impervious Cover

Future Percent
Impervious Cover

Percent Change
(ICFuture – ICExisting)

Bolton Notch Pond 16.6 % 18.9 % 2.3 %
Clarks Brook 17.2 % 20.6 % 3.4 %
Gages Brook 11.5 % 14.2 % 2.7 %
Gages Brook South Tributary 11.3 % 13.5 % 2.2 %
Lower Tankerhoosen River 15.8 % 23.0 % 7.2 %
Middle Tankerhoosen River 12.9 % 15.5 % 2.6 %
Railroad Brook 1.7 % 3.4 % 1.7 %
Tucker Brook 8.1 % 10.3 % 2.2 %
Upper Tankerhoosen River 4.5 % 4.7 % 0.2 %
Walker Reservoir 19.9 % 29.13 % 9.2 %
Total 9.87 % 12.47 % 2.6 %

It is significant to note that, based on this analysis, the overall impervious cover in the
Tankerhoosen River watershed is predicted to increase from less than 10% to greater than
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Figure 7-8:  Future Impervious Cover – Tankerhoosen River Watershed
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12%, which is considered impacted (see Figure 7-5).  The largest change in impervious cover is
predicted in the Walker Reservoir subwatershed, where imperviousness 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
subwatersheds, 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 the
following matrix by Goetz et al. (2003).

Stream Health % Watershed
Impervious Cover

% Natural
Vegetation in
100-ft Stream

Buffer
Excellent < = 6% >=65%
Good 6-10% 60-65%
Fair 10-25% 40-60%
Poor > 25% <40%

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 following table presents the results from the combined impervious cover/riparian zone
metric.

Table 7-10: Impervious Cover/Riparian Zone Metric – Existing and Future Conditions

Existing Future

Subwatershed
%

Watershed
Impervious

Cover

% Natural
Vegetation

in 100-ft
Stream
Buffer

%
Watershed
Impervious

Cover

% Natural
Vegetation

in 100-ft
Stream
Buffer

Bolton Notch Pond 16.6 % 40.4 % 18.9 % 39.8 %
Clarks Brook 17.2 % 51.9 % 20.6 % 38.0 %
Gages Brook 11.5 % 59.5 % 14.2 % 50.1 %
Gages Brook South Tributary 11.3 % 69.6% 13.5 % 40.2 %
Lower Tankerhoosen River 15.8 % 42.7 % 23.0 % 26.0 %
Middle Tankerhoosen River 12.9 % 49.7 % 15.5 % 41.8 %
Railroad Brook 1.7 % 89.4 % 3.4 % 73.7 %
Tucker Brook 8.1 % 65.5 % 10.3 % 49.6 %
Upper Tankerhoosen River 4.5 % 84.6 % 4.7 % 76.3%
Walker Reservoir 19.9 % 41.2 % 29.13 % 31.8 %

Overall, most of the Tankerhoosen River subwatersheds are currently categorized as “fair” to
“good” based on the riparian zone metric published by Goetz et al. (2003), while several of the
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key headwater streams, including Railroad Brook and the Upper Tankerhoosen River, fall into
the highest category.  Comparison between the existing and future ratings indicates that four of
the ten subwatersheds (Clarks Brook, Gages Brook South Tributary, Lower Tankerhoosen
River, and Tucker Brook) are predicted to experience a decline in stream health as a result of
future development and, in particular, development within the riparian corridor.

8.0 POLLUTANT LOADING

A pollutant loading model was developed using the land use/land cover data described in
Section 7.0.  The model was used to compare existing nonpoint source (NPS) pollutant loads
from the watershed to projected future pollutant loads that would occur under a watershed
buildout scenario.  It is important to note that the results of this screening-level analysis are
intended for the purposes of comparing existing and future conditions and not to predict
future water quality.  This section summarizes the methods and results of the analysis, which
are presented in greater detail in Appendix B.

The Spreadsheet Tool for the Estimation of Pollutant Load (STEPL), Version 4.0, was used
for this analysis.  This model was developed for US EPA by Tetra Tech in EPA Region 5 and
has since been modified for use in other areas of the country.  The model calculates watershed
pollutant loads for sediment and nutrients based on land use-related pollutant sources,
including urban runoff, septic system failures, stream bank erosion, and agricultural activities.
The model also allows simulation of best management practices (BMPs) and Low Impact
Development (LID) practices to reduce pollutant loads.

Data obtained as part of the Land Use/Land Cover analysis presented in Section 7.0 were used
to generate model inputs.  Several other model parameters were specified for each pollutant
and subwatershed, including:

• Event Mean Concentrations (EMCs), which are literature values for the mean
concentration of a pollutant in stormwater runoff for each land use, and

• Curve Number (CN), which is a measure of the runoff potential of the land surface
and is a function of soil type, cover condition, and slope.

The model was applied to each subwatershed to estimate pollutant loads for each subwatershed
under existing land use and future land use scenarios, as described in Section 7.0.  The existing
and future pollutant loads were compared to assess anticipated changes in loads for each
subwatershed.  Table 8-1 presents the results of this analysis.  Results are shown in terms of
increase in pollutant loading rate (the mass 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).
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Table 8-1:  Projected Pollutant Loading Rate and Load Increases

Loading Rate Increase
(Load Increase per Acre,
mass [lb or ton]/ac-yr)

Load Increase (%)
(Total for Each Watershed)

Watershed N P BOD Sediment N P BOD Sediment
Bolton Notch Pond (318 ac) 0.66 0.10 2.7 0.012 9.6% 8.0% 10.9% 7.7%
Clarks Brook (647 ac) 0.91 0.13 3.9 0.017 14.1% 12.9% 16.1% 11.7%
Gages Brook (695 ac) 1.29 0.19 5.6 0.027 19.4% 17.0% 21.5% 16.7%
Gages Brook South Tributary
(680 ac) 0.73 0.11 3.1 0.014 12.2% 10.2% 14.1% 10.5%

Lower Tankerhoosen River
(306 ac) 1.31 0.10 6.3 0.022 20.0% 8.9% 27.6% 14.7%

Middle Tankerhoosen River
(1570 ac) 0.63 0.07 3.1 0.008 10.6% 7.6% 14.2% 5.8%

Railroad Brook (1203 ac) 0.89 0.06 4.3 0.015 56.8% 20.3% 69.8% 46.4%
Tucker Brook (934 ac) 0.67 0.04 3.3 0.012 14.1% 5.3% 18.0% 9.4%
Upper Tankerhoosen River
(1472 ac) 0.24 0.05 1.1 0.003 9.3% 11.1% 11.2% 6.0%

Walker Reservoir (322 ac) 1.86 0.28 8.6 0.036 25.8% 23.3% 34.6% 21.6%
Total (8149 ac) 0.77 0.09 3.5 0.013 16.0% 11.4% 19.9% 12.0%

Several of the subwatersheds are predicted to experience significantly higher increases in
pollutant loads and loading rates under a watershed buildout scenario.  These include:

• Gages Brook.  The existing conditions pollutant load model indicates that this
subwatershed is characterized by both relatively high total pollutant loads and pollutant
loading rates, with approximately 70% urban land use, the largest amount of industrial
land use, and the second-highest commercial land use composition in the entire
watershed.  The buildout condition of this watershed is projected to result in a 19%
increase in urban land use with a corresponding decrease in forest; and the new urban
land is likely to consist of new residential and industrial development.  As such,
relatively large loads and loading rate increases may occur.

• Lower Tankerhoosen River.  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 buildout 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.

• Railroad Brook.  The projected buildout pollutant loadings in this subwatershed for
nitrogen and BOD are anticipated to increase by approximately 57% and 70%,
respectively.  Significant increases are also anticipated in phosphorus and sediment
loads.  Currently, the Railroad Brook sub watershed is heavily forested, with
comparatively little development. Several large tracts of land within this subwatershed
are potentially available for future development, especially in Bolton and South Vernon,
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which makes this watershed vulnerable to potentially significant pollutant load
increases.

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

9.0 COMPARATIVE SUBWATERSHED ANALYSIS

A Comparative Subwatershed Analysis was performed for the 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 restoration potential of a subwatershed.
The results of this analysis will be used to prioritize field assessment efforts in future phases of
this study and to guide plan recommendations.

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
approach used to conduct the Comparative Subwatershed Analysis consisted of:

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

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

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

Subwatersheds with higher aggregate “vulnerability” scores are more sensitive to future
development and should be the focus of watershed conservation efforts to maintain existing
high-quality resources and conditions. 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 watershed planners to
allocate limited resources on subwatershed where restoration and conservation efforts have the
greatest chances of success.  The subwatersheds used in this analysis are those identified in
Section 5.1 of this document.

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.
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Table 9-1: Summary of Subwatershed Vulnerability Metrics

Subwatershed
Metric

How Metric is
Measured

Indicates Higher Vulnerability
Potential When Metric Points

1. Impervious
Cover Change

% increase in
impervious cover
in subwatershed

Increase in IC is high, suggesting
greater development potential and

stream impacts
Award 1 pt for each 1% increase in

impervious cover

2. Impervious
Cover
Threshold

Comparison of
current and

future IC relative
to ICM threshold

Predicted IC crosses “impacted”
(12%) threshold, development could

result in significant stream impacts
Award 5 pts for each exceedance of the

12% threshold

3. Stream
Order

% of
subwatershed

consisting of 1st

or 2nd order
streams

Subwatershed consists of more lower
order streams, vulnerability of

headwater streams for habitat and water
quality protection

Award 6 pts if 100% of streams are 1st and
2nd order; 4 pts if 50% are 1st and 2nd order;

2 pts if 33% are 1st and 2nd order; 0 pts if
0% are 1st and 2nd order

4. Pollutant
Loading

% increase in
pollutant loading
in subwatershed

Increase in pollutant loading is high,
suggesting water quality impacts from

future development

Award 1 pt for each pollutant loading
parameter > 10% and 3 pts for each

parameter >20%

5. Industrial/
Commercial
Land

% of
subwatershed as

industrial or
commercial land

Industrial/commercial land is high,
greater potential for water quality
impacts from pollutant hot spot

Award 1 pt for each 2% of subwatershed
classified as industrial or commercial/retail

6. Forest Cover

% of
subwatershed

with developable
forest cover

Area of developable forest cover is
high, potential for significant future

reductions in forested land
Award 1 pt for each 5% of subwatershed

with developable forest cover

7. Stream
Corridor
Forest Cover

% of stream
corridor that is

forested

Corridor forest cover is high, potential
for significant future reductions in

forested riparian areas if public
ownership of corridor is low

Add 1 pt for each 10% increase in forest
cover

8. Public
Ownership of
Stream
Corridor

% of stream
corridor that is
publicly owned

Public ownership is low (see metric 7) Add 1 pt for each 10% reduction of stream
corridor in public ownership

9. Road
Crossings

number of road
crossings /
square mile

Number of road crossings is high,
greater potential for direct stormwater

discharges from roadways
<1 = 0pts; 1 to 5 = 1 pts; 5 to 8 = 3 pts; 9
to 12 = 5 pts; 13-15 = 7pt; >15 = 10 pts

10. Developed
Areas with
Septic

% of
subwatershed

served by septic

Area served by septic is high,
indicating potential for pollutant

loadings from failing septic systems
Award 1 pt for each 5% of subwatershed

area served by septic

11. Drinking
Water
Resources

Acreage of
developable land
within a public
drinking water

supply area

Area of developable land is high,
greater potential for impacts to sensitive
surface and groundwater drinking water

supplies

Award 3 pts for each subwatershed within
an aquifer protection area
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9.1 Priority Subwatersheds for Conservation

The results of the subwatershed vulnerability analysis are summarized in Table 9-2.

Table 9-2: Results of Subwatershed Vulnerability Analysis

As shown in Table 9-2, the following subwatersheds are considered most vulnerable to future
development impacts and should be given highest priority for conservation efforts to maintain
existing resource conditions:

• Clarks Brook,
• Gages Brook,
• Gages Brook South Tributary,
• Lower Tankerhoosen River,
• Walker Reservoir.
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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 47
Gages Brook 3 5 6 6 11 4 6 6 3 5 0 55
Gages Brook South Tributary 2 5 6 4 1 5 6 5 3 5 0 42
Lower Tankerhoosen 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
Railroad 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
Upper Tankerhoosen 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
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Table 9-3: Summary of Subwatershed Restoration Potential Metrics

Subwatershed
Metric

How Metric is
Measured

Indicates Higher Restoration
Potential When Metric Points

1. Existing
Impervious
Cover

% impervious
cover in

subwatershed

Current impervious cover is low,
suggesting range of possible sites for
storage retrofits and stream repairs

<10% = 10 pts; 10 to 15% = 5 pts; >15% =
1 pt

2. Publicly-
owned land

% of
subwatershed
that is publicly

owned

Public land ownership is high,
providing range of potential sites for

restoration practices

Award 1 pt for each 2.5% of subwatershed
in public ownership

3. Industrial
Land

% of
subwatershed

that is industrial
land

Industrial land is high, suggesting
potential for source controls, discharge

prevention, and on-site retrofits
Award 1 pt for each 2% of subwatershed

classified as industrial

4. Forest Cover % forest cover in
subwatershed

Forest cover is low, suggesting
potential for upland and riparian

reforestation

<35% = 7pts; 36 to 50% = 5 pts; 50 to 70%
= 3 pts; >70% = 1pt

5. Wetland
Cover

% of
subwatershed

that is wetlands

Wetland cover is high, suggesting
potential for wetland and riparian

restoration

Award 1 pt for each 2% of subwatershed
area

6.Development
Potential

% of developable
land in

subwatershed

No more development is expected;
stable conditions increase feasibility of

stream repairs and storage retrofits

30 to 35% = 1pts; 25 to 30% = 4 pts; 20 to
25% = 7 pts; 15 to 25% = 10pt

7. Stream
Density

stream miles /
square mile

Stream density is high, suggesting
greater feasibility of corridor practices

Award 1 pt for each 10% increase in stream
density from watershed average of 1.3

stream miles / square mile

8. Stream
Corridor
Forest Cover

% of stream
corridor that is

forested

Corridor forest cover is low,
suggesting feasibility of riparian
reforestation and stream repairs

Add 1 pt for each 10% reduction in forest
cover

9. Public
Ownership of
Corridor

% of stream
corridor that is
publicly owned

Public corridor ownership is high,
suggesting greater feasibility of corridor

practices

Add 1 pt for each 10% of stream corridor
in public ownership

10. Road
Crossings

number of road
crossings /
square mile

Number of road crossings is high,
suggesting greater potential for stream

repairs, culvert modifications
<1 = 0pts; 1 to 5 = 1 pts; 5 to 8 = 3 pts; 9
to 12 = 5 pts; 13-15 = 7pt; >15 = 10 pts

11. Developed
Areas with
Septic

% of
subwatershed

that is served by
septic

Area served by septic is high,
suggesting greater potential for septic

system upgrades

Award 1 pt for each 5% of subwatershed
area served by septic

12. Water
Quality
Impairments

number of water
quality

impairments /
square mile

Number of water quality
impairments is high, suggesting
regulatory need to focus on WQ

improvements

Award 3 pts for each water quality
impairment identified
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9.2 Priority Subwatersheds for Restoration

The results of the subwatershed restoration potential analysis are summarized in Table 9-4.

Table 9-4: Results of Subwatershed Restoration Potential Analysis

As shown in Table 9-4, the following subwatersheds should be given highest priority for
restoration potential to improve upon existing conditions:

• Clarks Brook,
• Gages Brook,
• Lower Tankerhoosen River,
• Middle Tankerhoosen River,
• Tucker Brook.

Based on the CSA results, the following subwatersheds are recommended for detailed
assessment and planning:

• Clarks Brook,
• Gages Brook,
• Gages Brook South Tributary,
• Lower Tankerhoosen River,
• Middle Tankerhoosen River,
• Tucker Brook,
• Walker Reservoir.
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Bolton Notch Pond 1 1 1 5 3 10 0 6 6 0 5 0 38
Clarks Brook 1 10 5 7 8 10 0 4 11 1 4 0 60
Gages Brook 5 12 6 5 8 4 10 3 12 3 5 6 79
Gages Brook South Tributary 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 64
Middle Tankerhoosen River 5 6 1 5 6 10 5 5 10 5 3 0 61
Railroad Brook 10 0 0 1 6 1 9 0 0 5 1 0 34
Tucker Brook 10 10 0 5 6 7 11 4 11 1 2 0 66
Upper Tankerhoosen River 10 3 0 1 7 4 12 1 6 3 3 3 52
Walker Reservoir 1 10 1 7 4 1 0 7 9 10 6 0 55
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APPENDIX B

POLLUTANT LOADING EVALUATION
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Pollutant Loading Analysis
Tankerhoosen River Watershed

Baseline Assessment

1.0 INTRODUCTION

A pollutant loading analysis was performed for the Tankerhoosen River watershed in support
of the Baseline Watershed Assessment to assess the potential for increases in nonpoint source
(NPS) pollutant loads.  The model was used to compare existing nonpoint source (NPS)
pollutant loads from the watershed to projected future pollutant loads that would occur under
a watershed buildout scenario. The predicted change in pollutant loadings in each of the
subwatersheds was then examined to assess their relative vulnerability to future development.

2.0 MODEL DESCRIPTION

A pollutant loading model was developed using the land use/land cover data described in
Section 7.0 of the Baseline Watershed Assessment report (Fuss & O’Neill 2008).  The model
was used to compare pollutant loadings from the watershed under existing land use conditions
to future pollutant loadings under a watershed buildout scenario.  It is important to note that
the results of this screening-level analysis are intended for the purposes of comparing existing
to future conditions and not to predict future water quality.

The Spreadsheet Tool for the Estimation of Pollutant Load (STEPL), Version 4.0, was used
for this analysis.  This model was developed for US EPA by Tetra Tech in EPA Region 5 and
has since been modified for use in other areas of the country.  The model calculates watershed
pollutant loads based on land use-related pollutant sources, including urban runoff, septic
system failures, stream bank erosion, and agricultural activities.  The model also allows
simulation of best management practices (BMPs) and Low Impact Development (LID)
practices to reduce pollutant loads.

The focus of the Tankerhoosen watershed pollutant loading model was future development of
presently undeveloped land and re-development of developed land with higher-intensity land
uses (See Section 7.2 of Fuss & O’Neill 2008), since these are likely sources of increased
pollutant loads.  Agricultural NPS pollutant loadings were not considered in the analysis since
agricultural land comprises a very small percentage of the land uses within the watershed.

The pollutants modeled in this analysis are the default pollutants contained in the STEPL
model: total phosphorus, total nitrogen, biological oxygen demand, and total suspended solids.
 These pollutants are the major parameters of concern in environmental systems.

Nitrogen and phosphorus are nutrients that promote the growth of algae and plants in water.
When this biomass dies and settles to the bottom of water bodies, its decomposition consumes
oxygen which is needed by other organisms for survival.  Nitrogen is generally present in
relatively small quantities compared to other nutrients in salt water systems, such as Long
Island Sound, so limiting its concentration limits the growth of algae.  In fresh water systems,
such as the stream and impoundments in the Tankerhoosen River watershed, phosphorus is
the nutrient that is relatively scarce and thus limits algal growth.



F:\P2005\0257\A20\Appendix B.doc B-2

Biological oxygen demand (BOD) is a measure of the amount of oxygen that a pollutant
consumes as it decomposes (e.g., one pound of BOD consumes one pound of oxygen).  A
given BOD loading to a water body effectively consumes an equivalent amount of oxygen
from that water body, making it unavailable to aquatic organisms.

Total suspended solids (TSS) is a measure of both biodegradable and mineral sediment.  Its
discharge to a water body results in turbidity and sedimentation.  TSS may also have secondary
effect; biodegradable TSS exerts a BOD load, and mineral TSS can be associated with
particulate phosphorus.

3.0 MODEL PARAMETER SELECTION

STEPL uses algorithms that calculate nutrient and sediment loads from different land uses to
determine watershed pollutant loadings.  The user specifies several model parameters for each
land use in the watershed that are used to estimate runoff quantity and pollutant levels.  These
parameters include:

• Event Mean Concentrations (EMCs), which are literature values for the mean
concentration of a pollutant in stormwater runoff for each land use, and

• Curve Number (CN), which is a measure of the runoff potential of the land surface
and is a function of soil type, cover condition, and slope.

The model uses these parameters to estimate the runoff quantity and pollutant loading using
data specific to each subwatershed, supplied by the user, as well as default climate data for the
subject county  In addition to these parameters, the model includes percent impervious surface
values for each land use.  As part of this project, the model was modified to accept user-
specified impervious surface values for each land use.

A literature review was conducted to determine EMCs values for use in the study.  STEPL
includes default EMC values for each land use within the watershed.  Since comparison
between existing and proposed watershed conditions is the focus of this project, EMC values
were selected to reflect the relative difference in NPS pollutant characteristics between the
existing and future land use.  Table 1 shows EMC values from several sources for the
pollutants of interest.

Table 1.  Runoff Event Mean Concentrations (EMCs)

Land Use

Source Pollutant
Cropland Open

Space Commercial
High

Density
Residential

Institutional Industrial
Low

Density
Residential

Forest Transport Vacant Units

N 1.9 1.5 2 2.2 1.8 2.5 2.2 0.2 3 1.5 mg/L

P 0.3 0.15 0.2 0.4 0.3 0.4 0.4 0.1 0.5 0.15 mg/L

BOD 4 4 9.3 10 7.8 9 10 0.5 9.3 4 mg/L
STEPL

TSS - 70 75 100 67 120 100 - 150 70 mg/L

N* - 1.2 2.2 2 - 2.1 - - 2.3 - mg/L

P - 0.25 0.22 0.3 - 0.26 - - 0.25 - mg/L

NSQD

BOD - 4.2 11.9 9 - 9 - - 8 - mg/L
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Land Use

Source Pollutant
Cropland Open

Space Commercial
High

Density
Residential

Institutional Industrial
Low

Density
Residential

Forest Transport Vacant Units

TSS - 51 43 48 - 77 - - 99 - mg/L

N* - 1.5 1.75 2.6 - - - - - - mg/L

P - 0.1 0.201 0.38 - - - - - - mg/L

BOD - - 9.3 10 - - - - - - mg/L
NURP

TSS - 70 57 101 - - - - - - mg/L

N* - - 2 2 - - 2 - 2 - mg/L

P - - 0.26 0.26 - - 0.26 - 0.26 - mg/L

BOD - - - - - - mg/L
WTM

TSS - - 55 55 - - 55 - 55 - mg/L

N* - - 13.7 13.7 - 10.6 10.0 - - - kg/ha/yr

P - - 2.7 2.7 - 2.6 1.9 - - - kg/ha/yr

BOD - - - - - - kg/ha/yr
BEC

TSS - - 748.0 748.0 - 802.5 456.0 - - - kg/ha/yr

N* 1.9 1.5 2.2 2 1.8 2.5 1.8 0.2 3 1.5 mg/L

P 0.3 0.15 0.4 0.2 0.3 0.4 0.3 0.1 0.5 0.15 mg/L

BOD 4 4 10 9.3 7.8 9 7.8 0.5 9.3 4 mg/L
Selected

TSS - 70 100 75 67 120 67 - 150 70 mg/L

See References for Source Information

The majority of selected values were obtained from STEPL, with adjustments to ensure
consistency with other sources.  These adjustments include exchanging the multi-family and
commercial values, since development included in the multi-family category is assumed to be
less intensive in the Tankerhoosen watershed (See Section 4.0) than typical, and since the
default commercial sediment EMC value was lower than sediment levels of other less
sediment-intensive land uses.  Similarly, since the single-family land use category selected for
the watershed includes only large lot residential areas, the selected EMCs for these areas were
reduced to Institutional land use levels.

As part of this project, the impervious surface coefficients in STEPL were adjusted for use in
generating existing and proposed impervious surface estimates.  The default factors, literature
values for factors, and selected factors are presented in Table 2.

Table 2.  Impervious Surface Coefficients

Impervious Cover Coefficients
Land Use STEPL NEMO1 Selected
Commercial 0.85 0.205 - 0.557 0.50
Industrial 0.70 0.264 - 0.557 0.40
Institutional 0.50 - 0.30
Transportation 0.95 0.433 0.43
Multi-family 0.75 0.09 - 0.39 0.24
Single-family 0.30 0.065 - 0.12 0.10
Vacant (developed) 0.70 - 0.41
Open Space 0.01 0.001 - 0.094 0.01

1Sleavin et al. (2000) and Prisloe et al. (2003)
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The STEPL model also includes input parameters related to failing septic systems in the
watershed.  Parameters include the typical population per household and septic system failure
rate.  Default values were used for the typical population per household and septic system
failure rate due to the limited availability of local data.

4.0 MODEL INPUT DATA

Land use/land cover data that is described in Section 7.0 of the Baseline Watershed
Assessment was adapted for integration into the STEPL model.  Data was prepared in this
manner for both the existing conditions and future conditions (watershed buildout) pollutant
loading scenarios.  STEPL allows fewer land use categories than contained in the land use/land
cover data obtained from other sources, so several data categories were combined for use in
the model.  Table 3 summarizes the assignment of STEPL land use categories for each of the
land use/land cover data categories.

Table 3.  Source Data - STEPL Category Correlation

Data Category STEPL Category
Agriculture Cropland
Cemetery Open Space (urban)
Commercial Commercial (urban)
Condominium Multi-family (urban)
Government/Non-Profit Institutional (urban)
Group Quarters Institutional (urban)
Health/Medical Institutional (urban)
Industrial Industrial (urban)
Mixed Use Commercial (urban)
Multi-Family Multi-family (urban)
One Family Multi- or Single-family (urban)
Resource/Recreation Forest
Retail Commercial (urban)
ROW Transportation (urban)
School Institutional (urban)
Three Family Multi-family (urban)
Two Family Multi-family (urban)
Undeveloped Forest
Unknown Vacant - Developed (urban)
Water Not Considered

STEPL defines urban land uses differently from agriculture and forest.  All urban land uses are
lumped into a single land use category, and urban land cover characteristics are distinguished
based on land use subcategories, which include commercial, industrial, institutional,
transportation, multi-family residential, single-family residential, urban cultivated, vacant
(developed), and open space land uses.  Since the source land use data included many
residential land use categories and STEPL only provides two residential categories, residential
uses for all but the largest single-family residential parcels was included in the multi-family
category.  The Tankerhoosen River watershed has large areas of rural-residential land use with
parcel sizes of greater than 2 acres.  As such, parcels smaller than two acres were considered to
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be high density residential and parcels larger than two acres were considered low density
residential.  Table 4 summarizes the composition of single-family residential land use based on
parcel size ranges.

Table 4.  Composition of Single-Family Residential Land Use Based on Parcel Size

Watershed 0 - 22k sf 22k sf - 2 ac 2 - 5 acres > 5 acres
Bolton Notch Pond 3.2% 49.7% 47.1% 0.0%
Clarks Brook 21.4% 36.0% 18.0% 24.6%
Gages Brook 11.4% 37.8% 25.4% 25.4%
Gages Brook South Tributary 0.9% 47.4% 33.6% 18.1%
Lower Tankerhoosen River 21.4% 43.9% 34.4% 0.3%
Middle Tankerhoosen River 13.6% 60.3% 15.7% 10.5%
Railroad Brook 0.2% 45.9% 53.7% 0.2%
Tucker Brook 22.0% 54.4% 11.1% 12.6%
Upper Tankerhoosen River 1.0% 79.9% 18.8% 0.3%
Walker Reservoir 17.0% 43.2% 24.0% 15.7%

Septic system data is also required for the STEPL model.  Sewer service area GIS data from
Connecticut DEP was used to screen out developed parcels in the Tankerhoosen watershed;
parcels located completely outside of mapped sewer service areas were assumed to be served
by septic systems.  The resulting number of developed parcels without sewer service were
divided into residential systems (single-family through multi-family systems) and other
developed systems (including condominiums, industrial, commercial, and institutional systems).
 The residential systems were assumed to have similar characteristics and the other developed
systems were assumed to be approximately 5 times the size of the residential systems, on
average (this factor was estimated based on the total land area feeding these systems and an
estimated intensity of use).

Hydrologic Soil Group (HSG) data are also required by the model.  This data, which is
available from the U.S. Natural Resource Conservation Service (NRCS), describes the
infiltration characteristics of most soils in the county.  Identifiers for the soil groups range
from Type A soils, including sands and other soils that are very well drained and result in little
runoff, to Type D soils, which are poorly drained, often being compacted, having high clay
content and high groundwater levels.  Soils data were compiled for each subwatershed and
assimilated into an average HSG value.  Each subwatershed was found to have Type B soil
characteristics, on average, with the exception of the Gages Brook subwatershed, which was
found to have Type C soil characteristics.

5.0 CURRENT POLLUTANT LOADINGS

5.1 Input

The following land use data were entered into the STEPL spreadsheet to create an existing
conditions pollutant loading model.  These inputs were reduced form the data presented in
Section 7.1 of the Baseline Watershed Assessment.  In general, agricultural land use (i.e.
cropland) was the least common of the non-urban uses.  In most subwatersheds, urban uses
dominate, although forests compose more than half of the land area in the Railroad Brook and
Upper Tankerhoosen River watersheds.
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Table 5. Land Use Input Data

Land Use Area (ac) Land Use Area Composition

Watershed Urban Cropland Forest Total Urban Croplan
d Forest

Bolton Notch Pond 183.9 0.0 134.7 318.6 58% 0% 42%
Clarks Brook 533.3 3.6 110.5 647.4 82% 1% 17%
Gages Brook 485.8 28.2 181.5 695.5 70% 4% 26%
Gages Brook South Tributary 491.3 5.7 183.3 680.3 72% 1% 27%
Lower Tankerhoosen River 179.4 0.0 127.1 306.5 59% 0% 41%
Middle Tankerhoosen River 1185.5 22.6 362.4 1570.5 75% 1% 23%
Railroad Brook 377.6 0.0 825.3 1202.8 31% 0% 69%
Tucker Brook 648.8 43.0 241.8 933.5 69% 5% 26%
Upper Tankerhoosen River 519.2 0.0 952.6 1471.9 35% 0% 65%
Walker Reservoir 192.2 0.0 129.8 322.0 60% 0% 40%

Table 6 presents the composition of the urban land use areas listed in Table 5.  In general,
residential land use is the most prevalent in the urbanized areas, although transportation
corridors are the predominant urban land use in the Bolton Notch Pond and Lower
Tankerhoosen River watersheds, and comprise greater than 20% of urban land use in three of
the ten watersheds.

Table 6.  Urban Land Use Composition

Urban Land Use Composition (%)

Watershed Com. Ind. Inst. Trans. Dense
Res.

Rural
Res. Vacant Open

Space
Bolton Notch Pond 25.5 2.1 5.7 29.4 17.6 15.7 4.0 0.0
Clarks Brook 4.2 11.9 0.3 13.9 49.7 18.6 1.4 0.0
Gages Brook 13.7 16.7 8.8 7.7 27.5 25.0 0.0 0.6
Gages Brook South Tributary 2.4 0.0 4.0 19.7 35.4 37.9 0.6 0.0
Lower Tankerhoosen River 4.3 4.1 9.8 32.6 30.6 14.1 2.0 2.5
Middle Tankerhoosen River 2.7 1.9 1.8 17.9 55.8 18.5 1.0 0.4
Railroad Brook 0.0 0.0 0.0 4.5 43.4 50.7 1.4 0.0
Tucker Brook 0.3 0.0 4.5 11.9 63.9 19.3 0.1 0.0
Upper Tankerhoosen River 0.0 0.0 0.7 13.6 66.9 15.1 3.3 0.4
Walker Reservoir 6.3 2.7 0.0 37.8 39.4 11.5 2.3 0.0

Table 7 presents the total estimated number of septic systems in the Tankerhoosen River
watershed, determined using the methods described in Section 4.0.  Septic systems are assumed
to be present at lots not included in or abutting the sewer service area shown in the Baseline
Watershed Assessment report.  As discussed in Section 4.0, “other” septic systems includes
septic systems for land uses other than single-family and multi-family residential land uses, such
as condominiums, group quarters, commercial, industrial parcels.  These systems are assumed
to serve an equivalent population of 5 times a residential system on average.  Note that these
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septic system estimates and are intended only for estimating increases in NPS pollutant loads
and should not be used for other purposes.

Table 7. Estimated Number of Septic Systems

Number of Septic Systems

Watershed Residential Other Equivalent
Total

Bolton Notch Pond 43 2 53
Clarks Brook 108 8 148
Gages Brook 81 1 86
Gages Brook South Tributary 236 4 256
Lower Tankerhoosen River 43 1 48
Middle Tankerhoosen River 169 7 204
Railroad Brook 76 0 76
Tucker Brook 98 0 98
Upper Tankerhoosen River 198 3 213
Walker Reservoir 42 2 52

5.2 Results

Table 8 presents total estimated loadings of total nitrogen, total phosphorus, BOD, and TSS
for each subwatershed, as well as the loading rate for each subwatershed.  In terms of total
existing loads, the largest loads of pollutants originate in the Middle Tankerhoosen River,
Gages Brook, Gages Brook South Tributary, Clarks Brook, and Tucker Brook subwatersheds.
As such, pollutants from these areas are likely to have the largest effect on water quality in the
Tankerhoosen River.

Since some of these watersheds are large compared to others, it is useful to look at the data in
terms of the loading rate, which is the load of pollutant per unit land area.  A high loading rate
indicates dense pollutant sources, which suggests that implementation of best management
practices (BMPs) in these areas would be more effective in reducing pollutant loads.  Pollutant
loading rates are relatively uniform between many of the watersheds.  Outstanding loading rates
include those from Railroad Brook and the Upper Tankerhoosen River, which are significantly
lower than rates from other subwatersheds, and those from the Walker Reservoir, which are
significantly elevated compared to loads from other subwatersheds.  The highlighting in Table
8 identifies subwatersheds with high (orange), moderate (yellow), and low (green) pollutant
loadings.

Table 8.  Estimated Existing Pollutant Loads

N P BOD Sediment N P BOD Sediment
Watershed lb/yr lb/yr lb/yr t/yr lb/ac-yr lb/ac-yr lb/ac-yr t/ac-yr
Bolton Notch Pond (318 ac) 2175 385 7895 51 6.8 1.2 24.8 0.2
Clarks Brook (647 ac) 4157 669 15686 92 6.4 1.0 24.2 0.1
Gages Brook (695 ac) 4640 787 18084 115 6.7 1.1 26.0 0.2
Gages Brook South Tributary (680 ac) 4062 720 14877 89 6.0 1.1 21.9 0.1
Lower Tankerhoosen River (306 ac) 2009 343 6987 47 6.6 1.1 22.8 0.2
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N P BOD Sediment N P BOD Sediment
Watershed lb/yr lb/yr lb/yr t/yr lb/ac-yr lb/ac-yr lb/ac-yr t/ac-yr
Middle Tankerhoosen River (1570 ac) 9364 1473 34764 216 6.0 0.9 22.1 0.1
Railroad Brook (1203 ac) 1890 359 7451 40 1.6 0.3 6.2 0.0
Tucker Brook (934 ac) 4481 699 17014 118 4.8 0.7 18.2 0.1
Upper Tankerhoosen River (1472 ac) 3868 683 14562 82 2.6 0.5 9.9 0.1
Walker Reservoir (322 ac) 2312 390 7965 54 7.2 1.2 24.7 0.2
Total (8149 ac) 38960 6509 145286 903 4.8 0.8 17.8 0.1

• Bolton Notch Pond.  Although this subwatershed is the second smallest in the study area,
it is characterized by the second highest nitrogen loading rate, is tied for the highest
phosphorus and sediment loading rate, and has the third highest BOD loading rate.
These high values reflect the large composition of commercial land use (approximately
26%) and transportation land use (approximately 29%) in the subwatershed.

• Gages Brook.  This watershed is characterized by both relatively high total pollutant loads
and pollutant loading rates.  This watershed is 70% urban land, and has the highest
industrial land use composition and second-highest commercial land use composition.

• Middle Tankerhoosen River.  This watershed has moderate pollutant loading rates.
Although it is the largest subwatershed in the study area, it also has total pollutant loads
that are approximately twice as high as those of other large subwatersheds.

• Walker Reservoir.  Although the Walker Reservoir subwatershed is similar in size to the
Bolton Notch Pond subwatershed, its pollutant loading rates for nitrogen, phosphorus,
and sediment are significantly higher.  These loading rates reflect the highly urbanized
nature of this subwatershed, which also has the highest percentage of transportation
land use.

5.3 Discussion

The sources of pollutants in the watershed are generally associated with urban land use, as
presented in Table 9.  Note that urban areas are estimated to account for between 80% and
95% of the NPS pollutant load in the watershed, although urban uses comprise only 59% of
the total watershed land use area (See Table 5)

Table 9. Pollutant Source by Land Use

Source N Load P Load BOD
Load

Sediment
Load

Urban 91.9% 81.5% 93.1% 88.6%
Cropland 1.9% 2.6% 1.0% 7.8%
Forest 2.3% 6.7% 1.5% 3.6%
Septic 3.9% 9.2% 4.3% 0.0%
Total 100.0% 100.0% 100.0% 100.0%
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By subdividing the urban pollutant loads into the distinct urban categories that were included
in the model (See Table 10), it is apparent that transportation land use accounts for the largest
NPS pollutant loads in the watershed, with higher-density residential use being the second
largest source of pollutant loads.  Higher-density residential land use is a significant source since
it is the predominant land use in the watershed (See Table 6).  Transportation use is a
significant source since it has the highest pollutant EMCs, and commercial uses are a significant
source for the same reason (See Table 1).

Table 10.  Pollutant Loads and Sources for Urban Categories

N Load P Load BOD
Load

Sediment
Load N Load P Load BOD

Load
Sediment

LoadUrban Land
Use lb/year lb/year lb/year tons/year % % % %

Commercial 2242 408 10191 51 6% 8% 8% 6%
Industrial 1898 304 6834 46 5% 6% 5% 6%
Institutional 1061 177 4596 20 3% 3% 3% 2%
Transportation 17400 2900 53938 435 49% 55% 40% 54%
Dense Residential 9890 989 45990 185 28% 19% 34% 23%
Rural Residential 2970 495 12871 55 8% 9% 10% 7%
Vacant 297 30 792 7 1% 1% 1% 1%
Open Space 39 4 103 1 0% 0% 0% 0%

6.0 FUTURE POLLUTANT LOADINGS

6.1 Input

Future land use estimates, presented in Table 11, were used in the STEPL model to simulate a
watershed buildout scenario. Also summarized in Table 11 is the predicted “increase” in urban
land use for each subwatershed.  These model inputs were derived form the data presented in
Section 7.2 of the Baseline Watershed Assessment report.  Much of the future developed area
in the watershed is currently forested, such that the increase in urban area for each
subwatershed includes a corresponding reduction in forested land.

Table 11. Land Use Input Data

Land Use Area (ac) Land Use Composition)
Watershed Urban Cropland Forest Urban Cropland Forest

Urban
Increase

Bolton Notch Pond 233.3 0 85.3 73% 0% 27% 15%
Clarks Brook 590.4 2.4 54.6 91% 0% 8% 9%
Gages Brook 614.4 28.2 52.9 88% 4% 8% 19%
Gages Brook South Tributary 614.3 5.7 60.3 90% 1% 9% 18%
Lower Tankerhoosen River 270.7 0 35.8 88% 0% 12% 30%
Middle Tankerhoosen River 1312.5 10.1 247.9 84% 1% 16% 8%
Railroad Brook 589.9 0 612.9 49% 0% 51% 18%
Tucker Brook 771.2 43.0 119.3 83% 5% 13% 13%
Upper Tankerhoosen River 746.1 0 725.7 51% 0% 49% 15%
Walker Reservoir 296.4 0 25.7 92% 0% 8% 32%
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Table 12 summarizes a break-down of the urban land uses presented in Table 5. Much of the
future development and redevelopment is anticipated in areas that are currently zoned for
residential uses.  As such, residential land use is likely to become a larger percentage of urban
land use in many of the subwatersheds.

Table 12. Urban Land Use Composition

Urban Land Use Composition (%)

Watershed Com. Ind. Inst. Trans. Dense
Res.

Rural
Res. Vacant Open

Space
Bolton Notch Pond 20.2 6.5 4.5 23.2 16.0 26.6 3.1 0.0
Clarks Brook 6.0 15.2 0.3 12.6 57.1 7.6 1.3 0.0
Gages Brook 15.6 16.8 7.0 6.1 23.2 30.8 0.0 0.5
Gages Brook South Tributary 2.6 3.5 3.2 15.7 30.3 44.2 0.5 0.0
Lower Tankerhoosen River 3.5 2.7 6.5 21.6 59.8 2.8 1.3 1.6
Middle Tankerhoosen River 5.9 1.7 1.6 16.1 67.5 6.0 0.9 0.4
Railroad Brook 0.0 0.0 0.0 2.9 86.1 10.1 0.9 0.0
Tucker Brook 0.2 0.0 3.8 10.0 81.5 4.4 0.1 0.0
Upper Tankerhoosen River 0.0 0.0 0.5 9.5 33.9 55.0 0.9 0.3
Walker Reservoir 15.1 3.7 0.0 24.5 36.9 19.8 0.1 0.0

Table 13 presents the total estimated number of existing and future septic systems in the
Tankerhoosen River watershed, determined using the methods described in Section 4.0.  Septic
systems are assumed to be present at lots not included in or abutting the sewer service area
shown in the Baseline Watershed Assessment report.  As discussed in Section 4.0, “other”
septic systems includes septic systems for land uses other than single-family and multi-family
residential land uses, such as condominiums, group quarters, commercial, industrial parcels.
These systems are assumed to serve an equivalent population of 5 times a residential system on
average.

Table 13. Estimated Number of Septic Systems

Watershed

Existing
Equivalent

Total

Future
Residential

Systems

Other
Future

Systems

Future
Equivalent

Total
Bolton Notch Pond 53 8 61
Clarks Brook 148 3 9 196
Gages Brook 86 5 91
Gages Brook South Tributary 256 14 1 275
Lower Tankerhoosen River 48 4 52
Middle Tankerhoosen River 204 11 9 260
Railroad Brook 76 26 102
Tucker Brook 98 6 104
Upper Tankerhoosen River 213 19 232
Walker Reservoir 52 7 1 64

6.2 Results
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Table 14 presents projected future pollutant loads under a watershed buildout scenario.  An
increase in pollutant loads is predicted in all subwatersheds. The Railroad Brook subwatershed
is predicted to have the highest increase in nitrogen, BOD, and sediment loads.  Large
increases are also predicted in nitrogen, phosphorus, and BOD in the Middle Tankerhoosen
River subwatershed.  The largest phosphorus increases are predicted in the Gages Brook
subwatershed.

Table 14.  Projected Future Pollutant Loads and Load Increases

Total Future Load Projected Load Increase
N P BOD Sediment N P BOD Sediment

Watershed lb/yr lb/yr lb/yr t/yr lb/yr lb/yr lb/yr t/yr
Bolton Notch Pond (318 ac) 2384 416 8752 54 209 31 857 4
Clarks Brook (647 ac) 4745 756 18205 103 588 87 2519 11
Gages Brook (695 ac) 5538 921 21973 134 898 134 3888 19
Gages Brook South Tributary (680 ac) 4559 793 16976 98 497 73 2099 9
Lower Tankerhoosen River (306 ac) 2410 374 8916 53 401 31 1929 7
Middle Tankerhoosen River (1570 ac) 10357 1585 39700 229 993 112 4936 13
Railroad Brook (1203 ac) 2964 432 12652 59 1074 73 5201 19
Tucker Brook (934 ac) 5111 736 20084 129 630 37 3071 11
Upper Tankerhoosen River (1472 ac) 4228 759 16194 87 360 76 1632 5
Walker Reservoir (322 ac) 2909 481 10718 66 598 91 2754 12
Total (8149 ac) 45207 7252 174172 1011 6248 743 28886 109

Table 15 presents the projected future pollutant loads in terms of the projected load increase
based on existing loads (percent increase) and loading rate increase for each subwatershed.
These criteria were selected to determine the most significant changes in watershed loadings
since they control for the existing load quantities (percent increase) and watershed size (rate
increase).  The highlighting in Table 15 identifies areas with the high (orange), moderate
(yellow), and low (green) pollutant loadings or loading rates in the Tankerhoosen River
watershed.

Table 15. Projected Pollutant Loading Rate Increases and Load Increases

Projected Future Loading Rate Increase Projected Load Increase
N P BOD Sediment N P BOD Sediment

Watershed lb/ac-yr lb/ac-yr lb/ac-yr lb/ac-yr lb/yr lb/yr lb/yr t/yr
Bolton Notch Pond (318 ac) 0.66 0.10 2.7 0.012 9.6% 8.0% 10.9% 7.7%
Clarks Brook (647 ac) 0.91 0.13 3.9 0.017 14.1% 12.9% 16.1% 11.7%
Gages Brook (695 ac) 1.29 0.19 5.6 0.027 19.4% 17.0% 21.5% 16.7%
Gages Brook South Tributary
(680 ac) 0.73 0.11 3.1 0.014 12.2% 10.2% 14.1% 10.5%

Lower Tankerhoosen River
(306 ac) 1.31 0.10 6.3 0.022 20.0% 8.9% 27.6% 14.7%

Middle Tankerhoosen River
(1570 ac) 0.63 0.07 3.1 0.008 10.6% 7.6% 14.2% 5.8%

Railroad Brook (1203 ac) 0.89 0.06 4.3 0.015 56.8% 20.3% 69.8% 46.4%
Tucker Brook (934 ac) 0.67 0.04 3.3 0.012 14.1% 5.3% 18.0% 9.4%
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Projected Future Loading Rate Increase Projected Load Increase
N P BOD Sediment N P BOD Sediment

Watershed lb/ac-yr lb/ac-yr lb/ac-yr lb/ac-yr lb/yr lb/yr lb/yr t/yr
Upper Tankerhoosen River
(1472 ac) 0.24 0.05 1.1 0.003 9.3% 11.1% 11.2% 6.0%

Walker Reservoir (322 ac) 1.86 0.28 8.6 0.036 25.8% 23.3% 34.6% 21.6%
Total (8149 ac) 0.77 0.09 3.5 0.013 16.0% 11.4% 19.9% 12.0%

Several of the subwatersheds are predicted to experience significantly higher increases in
pollutant loads and loading rates under a watershed buildout scenario.  These include:

• Gages Brook.  The existing conditions pollutant load model indicates that this
subwatershed is characterized by both relatively high total pollutant loads and pollutant
loading rates, with approximately 70% urban land use, the largest amount of industrial
land use, and the second-highest commercial land use composition in the entire
watershed.  The buildout condition of this watershed is projected to result in a 19%
increase in urban land use with a corresponding decrease in forest; and the new urban
land is likely to consist of new residential and industrial development.  As such,
relatively large loads and loading rate increases may occur.

• Lower Tankerhoosen River.  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 buildout 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.

• Railroad Brook.  The projected buildout pollutant loadings in this subwatershed for
nitrogen and BOD are anticipated to increase by approximately 57% and 70%,
respectively.  Significant increases are also anticipated in phosphorus and sediment
loads.  Currently, the Railroad Brook sub watershed is heavily forested, with
comparatively little development. Several large tracts of land 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.

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

The Friends of the Hockanum River Linear Park of Vernon, Inc. (the “Friends”) has retained
Fuss & O’Neill to prepare a Watershed Management Plan for the Tankerhoosen River
watershed. The Watershed Management Plan will be developed through a collaborative effort
with a Technical Advisory Committee consisting of the Friends, the Town of Vernon
(Planning Department and Conservation Commission), the North Central Conservation
District, the Hockanum River Watershed Association, Rivers Alliance of Connecticut, and the
Belding Wildlife Trust. The Plan will identify action items to be implemented by the
municipalities and private groups which will protect and improve the health of the
Tankerhoosen River watershed.

There are two key reports that provide the basis for recommendations in the Watershed
Management Plan: 1) Baseline Watershed Assessment and 2) Watershed Field Inventories and
Regulatory Review. The Baseline Watershed Assessment (Fuss & O’Neill, May 2008) evaluates
the existing conditions of natural resources and pollutant sources in the watershed to prioritize
watershed protection and restoration strategies. This report, the Watershed Field Inventories
and Land Use Regulatory Review, describes the stream corridor and upland assessments
conducted by Fuss & O’Neill to identify and evaluate pollutant sources in the watershed, as
well as, review of local zoning and land use regulations for selected towns within the
Tankerhoosen River watershed. Findings of the Baseline Watershed Assessment and the
Watershed Field Assessment and Land Use Regulatory Review will serve as the basis for
development of a watershed management plan for the Tankerhoosen River.

2.0 WATERSHED FIELD INVENTORIES

Field inventories were performed during summer 2008 to further assess existing watershed
conditions and potential sources of pollution. The field inventories are screening level tools for
locating potential pollutant sources and environmental problems in a watershed along with
possible locations where restoration opportunities and mitigation measures can be
implemented. The field inventories included selected stream corridors and upland areas within
priority subwatersheds, which were identified in the Baseline Watershed Assessment report
based on a comparative subwatershed evaluation that considered vulnerability to future
development impacts and restoration potential to improve upon existing conditions. Field
inventories were performed within the following priority subwatersheds (Figure 1):

• Clarks Brook,
• Gages Brook,
• Gages Brook South Tributary,
• Lower Tankerhoosen River,
• Middle Tankerhoosen River,
• Tucker Brook,
• Walker Reservoir.



F:\P2005\0257\A20\Field Assessment Report\Watershed Assess Figures Letter.doc.
Report (MA)

Figure 1. Tankerhoosen River Watershed
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The stream corridor assessment procedure used in this study is adapted from the U.S. EPA
Rapid Bioassessment (RBA) protocol (EPA, 1999) and the Center for Watershed Protection’s
Unified Stream Assessment (USA) method (CWP, 2005). Upland areas and activities that may
impact stream quality were also assessed using methods adapted from the Center for
Watershed Protection’s Unified Subwatershed 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 efforts were targeted on
stream segments and upland areas with 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.

During the field inventories, crews assessed approximately 8.7 miles of stream corridors, six
potential hotspot locations, five representative residential neighborhoods, and a number of
streets and storm drainage systems associated with the residential neighborhoods and hotspot
land uses. Field inventory nomenclature used throughout this report is summarized in Table 1.
Copies of completed field assessment forms are provided in Appendix A (stream corridor
assessments) and Appendix B (upland assessments). Photographs of 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 included on a CD in
Appendix C.

Table 1: Field Inventory Nomenclature

Subwatershed Abbreviation
Clarks Brook CB
Lower Tankerhoosen River LTR
Middle Tankerhoosen River MTR
Walker Reservoir WR
Gages Brook GB
Gages Brook South Tributary GBST
Tucker Brook TB
Stream Corridor Assessment Abbreviation
Reach Level Assessment RCH
Channel Modification CM
Severe Bank Erosion ER
Impacted Buffer IB
Stormwater Outfall OT
Stream Crossing SC
Trash & Debris TB
Utilities UT
Upland Assessment Abbreviation
Hotspot Investigation HSI
Neighborhood Site Assessment NSA
Streets and Storm Drains SSD
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2.1 Summary of Findings

A variety of common issues and problems were identified during the field inventories. Some
prevalent issues throughout the watershed are described below. These findings will be used to
develop recommendations for the Watershed Management Plan.

• Overall in-stream habitat in the assessed reaches was mixed. Some of the assessed
reaches have high quality habitat, with riparian cover, good floodplain connection,
varied substrate, and significant stream shading. In other 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 either supporting biological communities (fish, frogs, birds, etc.)
or sufficient to support such communities. Many potential barriers to fish passage were
observed throughout the watershed, including perched culverts, culverts with very
shallow flow, and natural and manmade dams. Therefore, the impact of potential fish
barriers and the feasibility of fish barrier removal efforts should be investigated further.

• Stream buffer encroachments are prevalent along stream corridors 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 occurrences in and near these areas where easy access exists to the
streams. Education, signage, stream buffer regulations, and stream cleanups are
potential approaches for improving buffer management.

• 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. Opportunities 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. A watershed-wide
illicit discharge investigation is recommended in targeted areas and land uses.

• 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.

• Parking lots associated with apartment complexes, institutional land uses (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.
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• 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
stormwater quality regulations and design requirements. 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 observed in the watershed.
With the recent shift toward LID site design and stormwater management
requirements, as demonstrated by the Town of Tolland’s new LID regulations and
design manual, the watershed is an ideal candidate to showcase LID practices for both
new development and retrofit applications. 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 development.

• Stormwater runoff from Interstate 84, other state roads such as Route 30 and 31, and
local roads typically receives little or no treatment prior to discharge. Such discharges
are a source of sediment and other pollutants to the receiving water bodies.
Opportunities exist for stormwater retrofits at roadway stormwater outfalls

• 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 stormwater outfalls in developed areas of the watershed. Access to
many of these areas is limited; therefore, potential candidate sites for bank stabilization
projects should be evaluated further for overall feasibility.

• Very few active construction sites were observed in the watershed. However, a large
amount of developable land exists in the watershed, and future construction activity 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 requiring drainage review for
activities that disturb less than ½ acre.

• Due to limited project funding, not all stream segments in the priority subwatersheds
were assessed, and other subwatersheds (Railroad Brook, Bolton Notch Pond, and
Upper Tankerhoosen River) were not assessed as they were determined to be less
vulnerable to future development impacts. A schedule should be established for
assessing the remaining stream segments and subwatersheds.

The following sections present a more detailed discussion of the stream corridor and upland
assessment methods and findings.
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2.2 Stream Corridor Assessment

Stream corridors within the Tankerhoosen River watershed were assessed during June 3
through 6, 2008, and on July 2 and 10, 2008. The weather on these days was sunny, overcast or
partly cloudy and not raining, with the exception of June 4, which had intermittent and heavy
rain at times. Field crews consisted of staff from Fuss & O’Neill, the North Central
Conservation District, and volunteers with Friends of the Hockanum River Linear Park of
Vernon. Stream corridors were assessed along selected reaches within priority subwatersheds
using methods adapted from the U.S. EPA Rapid Bioassessment (RBA) protocol (EPA, 1999)
and the Center 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 stormwater 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 of water.  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 covered; and
• Reach Level Assessment (RCH), the average characteristics of each reach.

The stream assessment method also includes a semi-quantitative scoring 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.

Field data forms were completed for each stream reach assessed (Appendix A).  The
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 preservation, 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 considered 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 the downstream reach. Impact conditions within each reach were numbered
sequentially with an abbreviation followed by a two-digit number. For example, the second
stream crossing in a reach would have the identifier SC-02.
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Forty-one stream reaches were evaluated in the Tankerhoosen River watershed using this
stream assessment protocol. Table 2 summarizes the number of impact conditions identified
and reach level assessments that were performed within each subwatershed.

Table 2: Number of Reach Level Assessments Performed
and Impact Conditions Identified

Subwatershed RCH CM ER IB OT SC TD UT
Clarks Brook 5 -- 2 -- 10 8 2 --
Lower Tankerhoosen River 1 -- -- -- 1 1 -- --
Middle Tankerhoosen River 5 -- 1 -- 14 5 7 --
Walker Reservoir 5 -- -- -- 6 6 -- --
Gages Brook 12 1 8 5 21 12 3 1
Gages 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 conditions and 20 being optimal conditions. The total 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). Reaches scoring greater than 90% of the base condition (138 points) are considered
“excellent”, between 75% and 90% of the base condition are categorized 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 4 summarizes stream reach assessment scores and
classifications for the assessed stream reaches.

Table 3: Stream Reach Classifications

Category Percentile
Point

Threshold
Excellent 90% 138
Good 75% 115
Fair 55% 84
Poor 35% 54
Very Poor <35% <54
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Table 4: Stream Reach Assessment Scores and Classifications

Excellent Good Fair Poor Very Poor
Reach ID Score Reach ID Score Reach ID Score Reach ID Score Reach ID Score
MTR-08 153 GBST-02 127 GB-09 114 TB-04B 83 GB-05B 53
GB-10 146 GB-02 120 GBST-03 111 MTR-01 82 WR-01 35
GBST-04A 146 GBST-09B 120 LTR-03 111 GB-04 80
GBST-01 145 TB-02 119 GB-07 105 WR-02 80
MTR-07 139 GBST-04B 117 CB-03 104 WR-04 76
CB-04 138 TB-01 116 GB-01 102 GB-03B 72

GB-08 115 GB-03A 97 GBST-09A 59
MTR-09 94
GB-05A 93
CB-02 93
TB-03 92
TB-04A 92
WR-03 91
GB-06 88
MTR-02 87
CB-01 85
WR-05 84

Note: TB04C and CB-05 were not scored during the reach level assessment

As depicted in Figure 2, MTR-08 is the highest rated 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-05B are poor and very poor, respectively, because of poor
channel characteristics, outfalls, stream crossings, trash and debris and lack of stream buffer
and stream bank erosion in the case of GB-05B.

The following sections summarize the major issues identified during the stream corridor
assessments for each priority subwatershed. Specific locations are identified according to the
stream reach and impact condition IDs described previously. Identification of “right” and
“left” stream banks is from the observer’s perspective facing downstream.
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Figure 2: Examples of Stream Reaches in Various Classification Categories

2.2.1 Clarks Brook

Clarks Brook is a tributary of the Tankerhoosen River that flows into the Middle
Tankerhoosen River subwatershed. Clarks Brook is divided into five stream segments, labeled
CB-01 through CB-05 (Figure 3). All five stream segments were assessed. Segments CB-01
through CB-03 were inventoried on July 2, 2008, while segments CB-04 and CB-05 were
assessed on July 10, 2008. Land use in this subwatershed includes residential,
commercial/industrial, retail, and some undeveloped land. Interstate 84 crosses Clarks Brook in
the southern portion of the watershed.

CB-01
Stream segment CB-01 begins at the mouth of Clarks Brook and continues upstream to Bolton
Road. The surrounding land use is primarily forested and open fields, with one residence along
the left bank.

• RCH – The overall stream conditions are optimal to suboptimal with the exception of
bank vegetative protection which is rated as poor due to lack of stream buffer along
portions of the left bank. The dominant bed substrate is cobble; there are no attached
or floating plants in the stream; wildlife such as fish, frogs, and birds are present; and
the stream is approximately 50 percent shaded. The reach has good accessibility.

Excellent – MTR-08 Fair – WR-03

Poor – TB-04B Very Poor – GB-05B
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• OT – The reach contains several outfall pipes, including several 4-inch plastic pipes
which are believed to be connected to residential foundation drains or roof
downspouts (no dry weather flows observed) and two 18-inch outfalls conveying
roadway drainage (no dry weather flows observed). None of the observed outfall pipes
appears to be contributing dry weather discharges or causing stream bank erosion.

• SC – Clarks Brook crosses under Bolton Road within a 5.5-foot circular concrete
culvert. The upstream side of the culvert was partially blocked by brush and debris, and
the concrete on the inside of the culvert is deteriorating. The sharp drop in elevation
immediately downstream of the culvert creates a “perched” condition and a physical
barrier to fish passage. This culvert is a potential candidate for fish barrier removal
to address the perched outlet and cleaning/repair.

CB-02
Stream segment CB-02 flows along a baseball field and industrial properties, from Bolton Road
to Industrial Park Road. The stream enters a culvert prior to Industrial Park Road and re-
emerges on the other side of the road.

• RCH – The stream conditions are generally suboptimal to marginal. The instream
habitat is considered optimal while the floodplain connection, vegetated buffer width,
floodplain habitat and floodplain encroachment received a marginal rating. Clarks
Brook flows at 100 percent of the channel width in this section, with clear water and
some attached plants in the stream. The dominant substrate is sand and cobble and
there is evidence of sediment deposition.

• OT – There are three outfalls along this reach. The first, OT-01, is a plastic pipe on the
right bank originating from the parking lot of an adjacent industrial facility, was
observed to have a trickle of discharge and brown benthic growth on the pipe. Outfall
OT-02 is an earthen open channel approximately 4 feet deep and 5 feet wide. A trickle
of discharge was also observed in the channel. The final outfall, OT-03, is a 4-inch
diameter plastic pipe on the right back. No flow or microbial growth/discoloration was
observed from the pipe.

• ER – Some moderate, isolated bank erosion was observed on the left bank. This area
is a potential candidate for bank stabilization.

• SC – An approximately 400-foot long circular culvert conveys Clarks Brook under a
parking lot. The triple barrel metal culverts are 2 feet in diameter. The outlets of the
culverts are perched slightly above elevation of the stream bottom. This culvert is a
potential candidate for fish barrier removal to address the perched outlet.

• TR – Significant quantities of trash and debris (an estimated 1 pickup truck load) were
observed including tires, automotive waste, appliances and a closed 55-gallon drum of
unknown contents. The debris and waste materials should be removed and
disposed in accordance with applicable local, state, and federal regulations.
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Trash and debris along reach CB-02

CB-03
Reach CB-03 begins on the north side of Industrial Park Road, continues through the
underpass of Bamforth and Baker Roads, and ends at Interstate 84. The stream passes through
mostly forested areas, although the stream also flows along an industrial park for a short
distance and then under the two roads.

• RCH – The stream conditions are generally rated suboptimal. The in-stream habitat
and floodplain vegetation are rated optimal. The vegetative protection, bank erosion,
floodplain connection, habitat and encroachment are considered suboptimal. The bank
erosion on the left bank and buffer width on the right bank are considered marginal.
The stream flows at 75-100% of the channel width, which is dominated by boulder
substrate. The water is clear with no aquatic plants in the stream, and the stream
surface is mostly shaded. Access to the reach is rated fair or difficult.

• OT – There are two outfalls along this reach. OT-01 is a drainage channel, originating
from a wooded area adjacent to Interstate 84, approximately 1 foot deep and 2 feet
wide. OT-02 is an 18-inch concrete drainage outfall pipe with moderate flow.

• ER – An approximately 30-foot long area of severe bank erosion was observed on the
left bank downstream of a wooden foot bridge. The area has good access for
construction equipment for potential restoration of the bank. This area is a potential
candidate for bank stabilization.

• SC – Stream crossing SC-01 is a wooden foot bridge over Clarks Brook. Debris under
the bridge is causing partial blockage of the stream. Removal of the debris is
recommended. Crossing SC-02 is a circular culvert below Bamforth Road. The double
metal barrels are approximately 4.5 feet in diameter and 60 feet long. The culvert outlet
is elevated above the elevation of the stream bed, restricting fish passage. This culvert
is a potential candidate for fish barrier removal to address the perched outlet.
The third stream crossing in this segment is SC-03, which conveys flow underneath
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Baker Road inside a circular double barrel metal culvert. The culverts are 4 feet in
diameter and approximately 100 feet in length.

Bamforth Road crossing (perched culvert) along reach CB-03

• TR – Automotive debris was observed along the stream near a residential area, and
should be removed as part of a stream cleanup in this reach.

CB-04
Stream segment CB-04 extends from the wetlands on the northern side of Interstate 84
through a forested area and ending at the edge of a residential neighborhood at Rockledge
Drive.

• RCH – This segment is rated as optimal using the stream assessment criteria in every
category except floodplain habitat, which is rated suboptimal. The dominant substrate
is cobble, the water is clear and there are no aquatic plants in the stream. There is
evidence of fish, frogs and songbirds and the stream is mostly shaded. There is some
evidence of sediment deposition in the stream channel.

• OT – A 12-inch concrete outfall pipe is located on the right bank near Rockledge
Drive. The pipe is surrounded by dense knotweed and appears to originate from the
adjacent residential area. A trickle of flow was observed, and the flow appeared to be
cloudy and orange in color.

• SC – There are several stream crossings along Clarks Brook in this segment. The first
two crossings consist of a low-head concrete dam located immediately upstream of an
approximately 4-foot diameter concrete culvert, which is located below a forested dirt
road. The concrete dam and forest road culvert (perched approximately 3 to 4 inches
above the elevation of the streambed at the culvert outlet, and having very shallow
flow) are potential barriers to fish passage. Both are potential candidates for fish
barrier removal. The third crossing is a concrete culvert below Rockledge Drive. Both
culverts identified in this reach showed evidence of cracking and deterioration, and
should be evaluated for potential repair or replacement.
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CB-05
The most upland reach in Clarks Brook, CB-05, could not be visually assessed because the
segment flows entirely belowground in a culvert system. The flow is directed below a
commercial building occupied by Superior Energy Propane and continues to flow through the
culvert for approximately 650 feet, parallel to Route 30 until re-emerging on the north side of
Middle Terrace. Historical filling of the Superior Propane site appears to have occurred, as
evidenced by water seepage from the ground surface at the southeast corner of the site and the
presence of a significant stand of phragmites adjacent to the site. A storm drain exists on the
site. Representatives from Superior Propane indicated a desire to pave additional areas of the
site and/or divert the water on the site to alleviate the wet soil conditions. This site should be
further investigated to better define potential impacts of the historical filling, current
drainage issues, and plans for additional site development.

2.2.2 Lower Tankerhoosen River

The Lower Tankerhoosen River subwatershed is the outlet for the main stem of the
Tankerhoosen River prior to its confluence with the Hockanum River and is fed directly by
Tucker Brook and the Middle Tankerhoosen River (Figure 4). Only stream segment LTR-03
was assessed in this subwatershed (on June 5, 2008) due to limited time and staff availability.

LTR-03
Stream segment LTR-03 is approximately 0.5 mile long and extends east to west, parallel to
Interstate 84, from the inlet to Talcottville Pond through a forested area to the Dobsonville
Pond dam and Dobson Road. The width of the stream varies from 20 feet to 50 feet and the
upstream end of the segment near the dam has very steep banks.

The upstream side of Dobsonville Pond dam at the upstream limit of reach LTR-03.
The photograph is taken near the confluence with reach TB-01.
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• RCH – The reach level assessment characterized this segment as generally suboptimal.
The vegetated buffer width and floodplain vegetation is rated as optimal. The
surrounding forested land provides good stream habitat. The beginning and end of the
stream segment are altered by the manmade impoundments at both ends. The stream
flows at 75 to 100% of the channel width and the substrate is dominated by cobble.
The water is somewhat cloudy and has a naturally stained color. There are no plants in
the stream and the surface is mostly shaded. The most significant issue observed along
this reach is a stormwater detention basin associated with runoff from Interstate 84.

• OT – A stormwater outfall pipe conveys stormwater runoff from Interstate 84 to a
detention basin located adjacent to the stream. The inside of the outfall pipe was
observed to have an orange, rusty color, and an oily stain. A rusty, oily sludge was
observed in the bottom of the detention basin. No standing water or discharge from
the basin was observed at the time of the inspection. A discharge investigation is
recommended to observe the basin function during wet weather and assess possible
pollutant contribution to the stream. The basin and stormwater discharge is a
potential stormwater retrofit candidate.

• SC – The dams that impound Dobsonville Pond and Talcotville Pond are potential
barriers to fish passage. According to the CTDEP Inland Fisheries Division, there are
currently no diadromous fish (herring, shad) passage plans for these dams (Murphy,
personal communication, September 24, 2008). There has been an effort in recent years
to provide American eel passage at inland dams when there is a need and opportunity.
An assessment of the lower reaches of the Tankerhoosen River is recommended
to evaluate the presence of American eel and other resident fish populations, as
well as the potential benefit of providing fish passage for these dams. Based on
the assessment findings, fish passage for the resident fish population in the lower
Tankerhoosen River could be incorporated into future dam repair projects.

2.2.3 Middle Tankerhoosen River

Reaches in this subwatershed are labeled MTR-01 through MTR-12. Stream assessments were
conducted on representative reaches including MTR-01, MTR-02, MTR-07, MTR-08 and
MTR-09 (Figure 5). Segments MTR-01, MTR-02 and portions of MTR-09 were inventoried on
June 4, 2008, while the remaining segments were assessed on June 5, 2008. Residential use is
the dominant land use in the subwatershed, and Interstate 84 traverses the northern portion of
the subwatershed. The Upper Tankerhoosen River and Clarks Brook drain to the Middle
Tankerhoosen River, which feeds the Lower Tankerhoosen River.

MTR-01
This stream segment begins at the inlet to Tankerhoosen Lake and ends at the confluence of
segments MTR-02 and MTR-09. The stream flows parallel to the back yards of a residential
neighborhood

• RCH – The reach level assessment indicates suboptimal in-stream habitat, vegetative
protection, bank erosion and floodplain connection. The overall buffer and floodplain
conditions are generally marginal, with limited vegetative buffer width, floodplain
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vegetation and habitat and moderate floodplain encroachment. The dominant in-stream
substrate is gravel and cobble, and 50 percent of the stream surface is shaded.

Stream segment MRT-01 has areas with little or no vegetative buffer.

• OT – Four outfalls were observed along the left bank of the stream. Three of the
outfalls are storm drainage pipes that convey stormwater runoff from the adjacent
residential development. Sediment accumulation was observed at the outlets of several
of the outfalls. An ABS outfall pipe was observed behind a residence. The pipe was
submerged below the stream water surface at the time of the inspection. The source of
this pipe and the nature of the potential discharge from the pipe should be
investigated further.

• TR – Three instances of trash and/or debris were observed along this segment. TR-01
is a commercial-grade 55-gallon plastic drum located within the stream. The contents of
the drum could not be determined. TR-02 consists of brush and debris stockpiled along
the bank of the stream. The material was placed by the Town of Vernon following
removal of a beaver dam, but never removed. TR-03 consists of approximately 16
plastic buckets that are submerged or partially submerged below the water surface of
the stream. The contents of the buckets are unknown. Both areas should be the
focus of stream cleanup efforts.

• IB – The left bank along much of the stream segment consists of residential lawns
immediately adjacent to the stream, with little or no stream buffer. Stream bank erosion
was observed in some areas along the left bank, including evidence of animal burrows
in the stream bank below the exposed roots of the lawn.

MTR-02
Reach MTR-02 begins at the confluence with MTR-09 and ends at Tunnel Road. This braided
stream segment also flows adjacent to residential properties.
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• RCH – The right bank consists primarily of residential lawns with little or no buffer,
while the left bank has a modest vegetated buffer consisting of shrubs and mature
forest. The in-stream flow fills the channel, and the substrate is dominated by gravel.
There are no aquatic plants in the stream, and the water surface is approximately 50
percent shaded. Sediment deposits were observed in areas of the stream channel.
Generally, the stream ranges from suboptimal to marginal for overall stream conditions
and buffer and floodplain conditions. The left bank is characterized as optimal for bank
erosion and vegetated buffer width. The right bank has poor vegetative protection.

• OT – A 14-inch diameter concrete pipe conveys stormwater runoff from Tunnel Road.
No dry-weather flow or other visible evidence of pollution was observed.

• SC – Twin box culverts carry flow below Tunnel Road. The culverts are concrete,
approximately 4 feet in diameter and 13 feet in length.

MTR-07
This segment begins at Tunnel Road and ends at the confluence of the Tankerhoosen River
and Clarks Brook. The primary land use along stream segment MTR-07 is forested and
agricultural land, with a small area of adjoining residential land near Tunnel Road.

• RCH – The reach level assessment identifies this segment as generally optimal, with
high ratings for overall stream conditions and buffer and floodplain conditions. The
reach is dominated by gravel and cobble substrate, clear water, no in-stream vegetation,
observed fish and terrestrial wildlife, and a mostly shaded stream.

MTR-08
Segment MTR-08 begins at the confluence of Clarks Brook and the Tankerhoosen River and
ends at the confluence of Railroad Brook and the Tankerhoosen River. The surrounding land
use is forest or cleared fields.

• RCH – This segment is characterized by gravel and cobble substrate, no attached or
floating aquatic plants, wildlife including fish, deer, raccoon, and songbirds, and the
stream is mostly shaded. Some evidence of channel widening was observed. The overall
stream, buffer and floodplain conditions are rated as optimal.

MTR-09
Stream segment MTR-09 is a tributary of the Tankerhoosen River that begins at the main stem
of the Tankerhoosen River and extends upstream, crossing Warren Avenue and ultimately
ending at Tunnel Road. The surrounding land uses are residential, forested, and wetlands,
including a section of the Rails to Trails.

• RCH – The reach level assessment rates this segment as suboptimal to marginal. Bank
erosion and floodplain connection for the reach is rated as marginal. The floodplain
habitat and encroachment are also at a marginal level. The dominant substrates are
sand, gravel and cobble. There are no aquatic plants in the stream, and the water
surface is mostly shaded. There is evidence of bank scour along the reach. Issues
identified along this reach include stormwater outfalls, severe bank erosion, stream
crossings, and trash and debris.
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• OT – A total of 10 stormwater outfalls were identified along this reach. A majority of
the outfall pipes are smaller than 8 inches in diameter, appear to be residential
foundation drains, and do not warrant further investigation. Several of the outfall pipes
are associated with the roadway drainage system. There are two 2-foot diameter pipes
along the left bank which do not have dry-weather discharge and are clean and not
submerged. A black ABS pipe observed in the stream appeared to originate from a
residence along Warren Avenue. A trickle of flow was observed from the pipe, and
brown sediment accumulation was observed in the stream near the outfall. The source
of this pipe and the nature of the potential discharge from the pipe should be
investigated further.

• ER – An area of bank erosion was observed along the left bank, measuring
approximately 20 feet in length and 6 feet high. The erosion severity is moderate and
there is good access to the bank from the residential areas north of Warren Avenue.
This area is a potential candidate for bank stabilization.

• SC – There are two road crossings and a rail crossing along this reach. The stone
blocks on the outside of the Rails to Trails culvert crossing are partially dislodged and
in need of repair. The Tunnel Road stream crossing has debris partially blocking the
outlet of the culvert. The outlet of a concrete box culvert located north of Warren
Avenue is perched approximately 14 inches above the elevation of the stream bed and
is a potential barrier to fish passage. This culvert is a potential candidate for fish
barrier removal to address the perched outlet.

The Tunnel Road stream crossing (A) and the Rails to Trails crossing (B).

• TR – Four instances of trash and debris were noted along this stream segment. Three
consist of minor quantities of yard waste, while the fourth consists of approximately 2
to 3 pickup truckloads of leaves, logs, tree stumps and tires. This stream segment is a
potential candidate for a stream cleanup.

2.2.4 Walker Reservoir

Reaches assessed in this watershed include WR-01 through WR-05 (Figure 6).  Land use in this
watershed includes a former outdoor sports complex, a Connecticut Department of

A B
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Transportation (ConnDOT) commuter parking lot, the Interstate 84 and Route 31
interchange, and several residential areas.  The water bodies along the stream reaches in this
subwatershed, including Walker Reservoir East and West, receive upstream flow Gages Brook
and the Gages Brook South Tributary, as well as runoff from Interstate 84, Route 31, and
residential developments. Segments WR-03 and WR-05 were assessed on June 3, 2008, while
the remaining segments were inventoried on June 4, 2008.

WR-01
This reach is located between Walker Reservoir West and Interstate 84, and receives flow from
an upstream pond and the highway.  The stream is braided and is surrounded primarily by
forested land.

• RCH - The reach is generally braided with a sandy bottom and a mostly-shaded stream
surface.  Channel widths were variable due to the braided nature of the stream, with the
flow containing less than 25 percent of the channel width.  Stream condition metrics in
this reach are extremely poor with little habitat potential.  Buffer metrics were
somewhat better, with suboptimal (25-50 feet) width and mature forest vegetation.  No
notable floodplain was present.

• OT - A drainage ditch outfall originating from Interstate 84 is present near the
upstream end of the reach. The channel contained excessive debris that should be
removed.  There was no flow when it was observed.

• SC - A stream crossing is present below Route 84.  The 24-inch, steeply-sloped,
corrugated metal pipe conveys flow from an upstream pond and reach WR-02 located
north of the highway.  The culvert is acting as grade control and has significant
accumulated debris near its outlet. This reach also includes a chain link fence associated
with the highway that has significant accumulated debris on the upstream side of the
stream. The debris should be removed.

WR-02
This reach is located immediately upstream of the Interstate 84 culvert crossing and
downstream of a pond, and situated at the southern end of the Mount Vernon Apartments.

• RCH - This reach is mostly shaded with a variable bottom of gravel, sand, and cobble.
In stream habitat and vegetative protection was generally marginal, with suboptimal
bank stability and floodplain connection.  Buffer and floodplain condition was generally
suboptimal to marginal, with significant impacts from human activities and little habitat
diversity.

• SC – The Interstate 84 stream crossing described above is located at the downstream
end of this reach.  Generally, stream crossings separating reaches were considered to be
associated with the downstream reach.  However, the characteristics of the culvert inlet
differ from the outlet; the upstream inlet is a 4-foot diameter pipe while the outlet is a
2-foot diameter pipe.  A transition is suspected to occur at some point within the
crossing.
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WR-03
This stream reach connects Walker Reservoir East with reaches WR-04 and WR-05 and runs
parallel to the east side of Reservoir Road, opposite the former outdoor sports complex.

• RCH - This reach is mostly shaded and includes a bottom of fine material including
silts, clays, and sand. The reach is variable in width and depth, but is generally well
shaded. A variety of wildlife was observed, including fish, beaver, deer, snails, and birds.
Evidence of channel widening and sediment deposition was observed. The overall
stream condition is generally suboptimal, with the in-stream habitat, vegetated buffer
width on the right bank and floodplain encroachment rated as marginal.

• SC – A 4.5-foot diameter circular metal pipe is located on the right bank near the
upstream end of the reach. The culvert appears to originate from stream reach WR-04
and crosses under Reservoir Road.

WR-04
The stream reach WR-04 begins on the south side of Reservoir Road at the confluence of
segments WR-03 and WR-05. WR-04 is a drainage ditch that flows parallel to the commuter
parking lot between the Interstate 84 off-ramp at Exit 67 and Reservoir Road.

• RCH – Stormwater runoff from the commuter parking lot discharges directly into the
stream through an outfall. The channel near the commuter lot contains significant
invasive wetland vegetation (cattails and reed canary grass). The stream assessment
rated this segment as generally suboptimal to marginal. The channel substrate is fine
material including silt/clay and sands (sediment deposition). The water is observed to
be turbid and there are some aquatic plants in the stream, which is partially shaded. The
stream segment is readily accessible from the adjacent commuter parking lot.

• OT – The outfall that drains the commuter parking lot discharges to the stream
through a 3-foot diameter concrete pipe. This outfall is a potential stormwater
retrofit candidate to treat runoff from the parking lot.

• SC – Stream crossing SC-01 conveys flow below Reservoir Road and consists of a
circular 4.5-foot diameter circular metal pipe. The pipe inlet is partially clogged with
autumn olive and maintenance should be performed to remove the blockage.
The second stream crossing in this segment, SC-02, is at the upstream end of the
segment and crossed underneath the off-ramp for Exit 67 on Interstate 84. The culvert
is circular with a diameter of 4 feet. There is evidence of sediment deposition, but
otherwise the culvert is in good condition.

WR-05
Segment WR-05 is located between the confluence of WR-04 and WR-03 on the south side of
Reservoir Road and the on-ramp for Exit 67 on Interstate 84. The stream flows in a
southwesterly direction along this reach, crossing under Route 31 (Mile Hill Road).

• RCH – This segment is rated as suboptimal in the categories of in-stream habitat,
vegetative protection and bank erosion, and rated as poor floodplain connection. The
buffer conditions are generally marginal and there is extensive floodplain
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encroachment. The surrounding land use includes public roads (Interstate 84 and Route
31) and a portion of the commuter parking lot. There is a small vegetated buffer along
the stream corridor on the upstream portion of the stream segment, although beyond
the buffer are cleared fields. The dominant substrates are sand and gravel, with limited
cobble. There is evidence of fish, raccoon, great blue heron and Canada geese in the
stream corridor. The stream has evidence of sediment deposition and portions have
been channelized.

• OT – Stormwater outfall OT-01 is an earthen channel located on the left bank
upstream of the Route 31 crossing. The channel originates from an adjacent residential
property and was observed to have significant (3 to 4 feet deep) headcutting (erosion of
the channel progressing upstream). A moderate flow of clear water was discharging
from the channel at the time of the inspection. The property owner indicated that the
source of the flow is groundwater seepage and surface runoff from upgradient areas. A
discharge investigation is recommended, and this channel is a potential
candidate for stream bank stabilization. The second outfall, OT-02, is a paved
asphalt channel on the right bank, 8-inches deep and approximately 3 feet wide. The
channel conveys road runoff.

Eroded channel and discharge from a residential property.

• SC – Two stream crossings were identified along this reach. SC-01 is the stream
crossing underneath Route 31 (Mile Hill Road), and SC-02 is the culvert underneath the
on-ramp for I-84. Both crossings consist of twin concrete box culverts approximately 6
feet wide and 9 feet in height. Both have embedded bottoms. Sediment deposition was
observed in the stream channel at both locations, which is believed to originate from
Interstate 84 and channel erosion described above.
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Twin box culvert along reach WR-05 underneath the onramp for I-84.

2.2.5 Gages Brook

A total of 2.2 stream miles were assessed in Gages Brook (Figure 7), including segments GB-01
through GB-10, during June 3 through 5, 2008. The primary land uses in this subwatershed
include commercial development along Route 30, industrial uses associated with the Tolland
Industrial Park, and residential and forested areas in the eastern portions of the watershed. The
Gages Brook stream assessments performed for this study augment previous stream surveys
performed by the North Central Conservation District in October 2007 between the Tolland
Agricultural Center footbridge and Industrial Park Road West.

GB-01
This primarily forested reach of approximately 0.18 miles is the downstream-most reach of
Gages Brook and extends from the Interstate 84 culvert crossing to the footbridge behind the
Tolland Agricultural Center (TAC).

• RCH - The reach was mostly shaded, with optimal habitat, and vegetation and
floodplain characteristics ranging between suboptimal and marginal.

• OT - Two outfalls were identified, both of which are believed to be drainage ditches
associated with Interstate 84 located just upstream of the highway. Little discharge was
present despite intermittent rain over the previous 1 to 2 days. The drainage ditches
are potential candidates for stormwater quality retrofits.

• ER - Two areas of severe bank erosion were identified.  ER-01 included a 300-ft length
of severe bank scour downstream of one of the outfalls described above.  In a small
section (30-40 feet), the stream was flowing mostly within an undercut section of the
back, such that the channel bottom was mostly dry.  ER-01 appeared to be located on
private property and would be difficult to access.  ER-02 included a 150-ft section of
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undercut bank at a 90-degree bend where the stream enters CM-01.  ER-01 may be
located on State property but may also be difficult to access. While both areas of
erosion are in need of restoration, limited site access may make bank
stabilization impractical.

• CM – An approximately 200-foot long section of stream immediately upstream of the
Interstate 84 crossing appeared to be straightened, disconnected from the floodplain,
and modified to create a riprap-lined channel with trapezoidal cross section.

• TR - A deposit of brush, logs, and disassembled fencing was observed immediately
adjacent to the stream less than 100 feet downstream of the footbridge at the TAC
grounds. The material should be removed during a stream cleanup.

GB-02
This reach of approximately 0.17 miles continues upstream from the TAC footbridge northeast
to a transition from forest to old field.  The reach is generally wooded with significant wetlands
located in the floodplain.

• RCH - The stream is mostly shaded with some evidence of sediment deposition.  In-
stream habitat was marginal, with other in-stream metrics ranging from suboptimal to
optimal.  The reach includes a high-quality buffer and good floodplain connection, with
associated metrics ranging from suboptimal to optimal.

• TR - A small quantity of automotive debris was observed and should be
removed. Access is difficult, although cleanup would be straightforward.

Trash and debris in stream segment GB-02
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GB-03A
This reach begins where GB-02 emerges from the forest and extends east, with the forest to
the south and the old field to the north, ending at Gerber Drive in the Tolland Industrial Park.

• RCH - The reach is mostly shaded with old field to the right and forest to the left.
Bed scour and bank scour were observed in some areas.  Most stream, buffer, and
watershed condition metrics were in the marginal to suboptimal range, with low-end
marginal habitat and marginal floodplain connection.  However, there was little
floodplain encroachment, and the vegetated buffer was high-end suboptimal to optimal
in condition.

• OT - A wet stormwater basin associated with the industrial park discharges to the
stream at the upstream end of the reach.  Dense vegetation was growing in the riprap
and erosion was present on the adjacent downstream bank in GB-03A

• ER - An approximately 100-foot long area of bank scour was observed in a straight
section of the right bank.  The severity of the erosion was relatively minor and
appeared to originate downstream of OT-01.  Access to this area is fair, although it is
likely in private ownership.

• SC - A stream crossing is present below Gerber Drive and consists of two elliptical
corrugated metal culverts.  Fish passage may be difficult through these culverts due to
shallow depth of flow during low-flow conditions.

GB-03B
This reach of approximately 0.14 miles runs parallel and adjacent to Gerber Drive between the
crossings at Gerber Drive and Industrial Park Road West.  The reach is located in a narrow,
modified channel between the road/retaining wall and the parking lot of an adjacent industrial
facility.

• RCH - Stream condition metrics in this reach were generally suboptimal.  Buffer and
floodplain metrics were marginal to poor since significant encroachment is present on
both sides of the stream. Artificial fish habitats (lunkers) were found along the stream
banks, and fish were observed in the stream as well as evidence of raccoons and
songbirds in the stream corridor.

• OT - Four outfalls were present in this reach, including two paved asphalt swales
(“leakoffs”) directing surface runoff to the stream from adjacent parking lots, a 12-inch
concrete pipe originating from the parking lot of an adjacent industrial facility, and a
24-inch concrete pipe suspected to be associated with the roadway drainage system.
Significant trash was present at the outlet of one of the leakoffs.

• IB – The majority of the stream reach has limited and highly impacted stream buffers.
At the downstream end of the reach, a retaining wall is located along the top of the
right bank, and industrial parking lots are located close to the left bank. Due to the
limited area on both sides of the stream, there is low potential for stream restoration
along this reach.
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Concrete retaining wall adjacent to Gerber Drive along segment GB-03B

• SC - The reach terminates at the Industrial Park Road West stream crossing, which
consists of three 72-inch corrugated metal pipe culverts.  The left barrel was slightly out
of round.  The majority of flow was through the left barrel; the bottom of the center
barrel was dry, and the right barrel appeared to have some backflow.  The flow depth
in these culverts may be insufficient for effective fish passage during low-flow
conditions. This crossing is a potential candidate for fish barrier removal. The
inlet of the culverts was partially obstructed by brush and debris, which should
be removed.

GB-04
Reach GB-04 is located between Industrial Park Road West and Industrial Park Road East.
The reach includes numerous outfalls and significant sedimentation.

• RCH - The reach is mostly shaded, although the buffer is significantly impacted on
both sides.  Stream condition metrics were generally within the suboptimal range,
although poor floodplain connection was observed.  The vegetated buffer width is
suboptimal on the left and marginal on the right, and the vegetation quality is at the
lower limit of the suboptimal range.  Both the floodplain habitat and floodplain
encroachment metrics were poor.

• OT - Six outfalls were observed in this reach, originating from the industrial areas or
associated roadways.  These included an 8-inch corrugated metal pipe, a 6-inch plastic
pipe, a 7-inch plastic pipe (OT-03) with some sediment deposition immediately
downstream, a 12-inch concrete pipe draining a parking lot, a double 42-inch culvert
that conveys roadway storm drainage, and a 24-inch concrete pipe conveying roadway
drainage to the stream. The source of the sedimentation at OT-03 should be
investigated.
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• SC - This crossing includes triple 72-inch culverts below Industrial Park Road East.
The depth in one pipe was approximately 6-12 inches, while the other two barrels were
blocked with leaves, branches and sediment. The blockage should be cleared by
removing the material.

GB-05A
This reach continues upstream from GB-04 to GB-05B.  The reach GB-05 was subdivided into
two separate reaches because the confluence of GB-09 and GB-04 occurred a few hundred feet
upstream of the location shown in the original mapping (the figure shows the updated reach
segments).

• RCH - This reach is mostly shaded with a gravel and cobble bottom, with some
sedimentation and bank scour observed.  In-stream habitat was optimal, with a mix of
stable and naturally occurring substrate and habitat conditions.  The majority of the
remaining stream, floodplain, and buffer condition metrics were in the suboptimal
range, although with marginal floodplain connection and encroachment.

• OT - One outfall pipe was observed on the left bank just upstream of Industrial Park
Road East and appeared to originate from an adjacent industrial area.

GB-05B
This reach extends from the confluence of GB-05A and GB-09 upstream to Old Post Road.
The stream passes through the landscaped grounds of a technology company and much of the
reach is unshaded.  This reach may provide an opportunity for bank stabilization and stream
buffer restoration, since it appears to be located on land owned by a single (although private)
owner.  Community garden plots were observed adjacent to the stream, and solar panels were
being constructed on-site, indicating that the owner may be environmentally-motivated. A wet
stormwater basin is located on the property between an on-site parking lot and the stream.

• RCH - Stream condition metrics in this reach are generally suboptimal to poor, with
little or no vegetative buffers, significant erosion problems, and little floodplain or
floodplain connection.  Water from the stream appears to be diverted through the on-
site stormwater basin via a catch basin diversion structure. Buffer and floodplain
condition metrics were marginal to poor, with narrow vegetated buffer width (10-25
feet) floodplain vegetation consisting of turf, little or no wetland habitat, and significant
floodplain encroachment.

• OT - An 8-inch PVC outfall was observed originating from the on-site stormwater
basin.  Bank erosion and riprap was observed at the outfall. Some debris was present at
the outfall, including pieces of plastic pipe.

• ER - A significant area of bank erosion was observed in a bend in the stream.  The
erosive cut was approximately 5.5 feet in height and greater than 100 feet in length.
This area is a potential candidate for stream bank stabilization.
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Stream segment GB-05B showing limited vegetative buffer
and a small footbridge crossing the stream.

• IB –Little or no vegetative buffer exists along the stream through the
commercial/office building site. Mowed lawn borders much of the stream on both
sides, and several footbridges have been constructed over the stream. This stream
segment is a potential candidate for stream buffer restoration.

Stream segment GB-05B showing area of stream bank erosion.

• SC - Two stream crossings were observed, including a 36-inch culvert below the facility
access road and a 50-inch culvert below Old Post Road.  Both culverts are perched on
the downstream side approximately 2 to 4 inches above the bottom of the stream, and
both have very shallow flow (less than 1 inch), which presents a barrier to fish passage.
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The former appeared to be in good condition and the latter appeared to have been
recently slip-lined. These culverts are potential candidates for fish barrier removal.

GB-06
This reach of approximately 0.4 miles in length continues from Old Post Road to a former
pond located south of a residential subdivision on Valley View Drive.

• RCH - The reach was mostly shaded with a bottom of gravel, cobbles, and boulders.
Evidence of downcutting was present along much of the reach since many of the
boulders were sharp-edged.  In general, stream condition metrics were marginal or
poor, with significant erosion, marginal vegetative protection, and marginal floodplain
connection due to downcutting.  Overall buffer and floodplain characteristics were
generally suboptimal, with a relatively wide buffer of young forest and a mix of wetland
and upland habitat.

• OT - Three outfalls were present at the downstream terminus of the reach.  These
included 12-inch and 15-inch storm lines and a paved asphalt leakoff conveying
stormwater runoff to the stream.

• ER - Numerous areas of significant erosion were identified along this stream segment.
Three areas of bank scour on the outside banks of bends were observed.  One area
included a low-head concrete dam where the stream eroded the abutment, creating a
bypass channel around the structure. The last area included active downcutting ending
at a nick point behind several residences at the terminus of the reach. These areas are
potential candidates for stream bank stabilization.

Stream segment GB-06 showing area of stream bank erosion.
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• IB – An impacted buffer was observed at the terminus of GB-06 near a footbridge on
private property.  Residential landscape vegetation (pachysandra) was observed growing
up to the bank’s edge.

• SC - Three stream crossings were present in this reach, each of which likely prevents
upstream fish passage.  The first is located adjacent to Old Post Road at the
downstream end of the reach.  This crossing consists of an embankment such as a dam
or railroad grade that does not include a culvert or opening.  The stream appeared to
be flowing through interstices in the embankment.  The second crossing consisted of a
dam with a total hydraulic drop of approximately 9 feet.  The third crossing is a former
road with a corrugated metal pipe culvert and a drop at the culvert outlet of
approximately 5 inches. These crossings are potential candidates for dam removal
and/or fish barrier removal.

GB-07
This reach of approximately 0.2 miles in length continues upstream to the east from GB-06 to
Andrew Way.  The stream corridor is generally forested, surrounded by residential
development along Valley View Drive, Andrew Way, and Old Post Road.

• RCH - The reach is mostly shaded with a bottom of cobbles and boulders.  Typical
channel dynamics include downcutting and bed scour.  The reach is mostly shaded.
Stream conditions were generally within the suboptimal to marginal range, while buffer
and floodplain characteristics were generally optimal to the high end of suboptimal.

• IB – Similar to the residential encroachment observed in reach GB-06, an isolated area
of pachysandra and lawn were present on both sides of the stream where the stream
enters SC-01.

• SC - This crossing includes an approximately 200-foot long, 24-inch concrete culvert
below Andrew Way.  A series of small drops (approximately 24 inches) were present
downstream of the outlet.  These drops were resulting from the boulders lining the
channel.  These drops and shallow flow in the culvert under low-flow conditions would
likely limit upstream fish passage. This culvert is a potential candidate for fish
barrier removal.

GB-08
This reach of 0.15 miles is the uppermost stream segment on Gages Brook, which is located
between Andrew Way and a privately-owned pond situated north of Mountain Spring Road.
The stream segment flows primarily through residential and forested areas.

• RCH - This reach is mostly shaded with a sand and gravel bottom and a stable channel
with little noticeable erosion.  Stream condition metrics are within the suboptimal range
in this reach, while buffer and floodplain connection generally are within the optimal
and suboptimal ranges.

• OT - An outfall was identified adjacent to a residence near the downstream limit of this
reach.  The outfall consisted of a 2.5-inch diameter PVC pipe with a screen projecting
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over the water surface by approximately 6 inches.  The pipe may be the outlet of a
foundation or yard drain.

• IB - Residences and lawn are located adjacent to the stream for approximately 300 feet
on both sides of the stream near the downstream end of the reach.

• SC - The upstream limit of this reach consists of a low-head dam with an outlet weir
discharging directly to an 18-inch concrete culvert below Mountain Spring Road.

• TR - An area of trash and debris was observed in the stream and buffer (right side)
near the outlet of SC-01.  Observed debris consisted of a tire, two 55-gallon drums
(partially crushed with holes) and a bathtub. This debris should be removed and
disposed of properly.

GB-09
This 0.15 mile reach parallels an access road and industrial facility located at the end of
Industrial Park Road East.

• RCH - This reach has a gravel and cobble bottom, is mostly shaded, and has evidence
of downcutting, bed scour, and bank failure.  In-stream habitat is generally optimal to
the high end of suboptimal.  Buffer and floodplain characteristics are generally
suboptimal to marginal due to the reach’s incised nature and industrial land use along
the left side.

• OT - This reach includes two outfalls. The first is a paved asphalt leakoff from a
parking lot paired with a 6-inch PVC outfall causing slight bank erosion.  The other
outfall, OT-02, is an 18-inch plastic pipe discharging from the direction of the industrial
facility. There was significant iron staining around this outfall.  The source of the
discoloration should be investigated.

• SC - A small dam is present in this reach, consisting of a weir with a drop of
approximately 32 inches.  Immediately downstream of the weir an area of soil has been
undercut by the stream, forming a natural culvert, although one that is unlikely to
significantly alter passage during low flow conditions.

GB-10
This reach of approximately 0.43 miles extends from the upstream limit of GB-09 into an
extensive wetland complex where the stream originates in an area of groundwater seeps.  This
reach passes through a recently-constructed subdivision off of Old Post Road that does not
appear on the aerial photos in the project mapping.

• RCH - This reach is mostly shaded with a gravel and cobble bottom and included some
evidence of downcutting and sedimentation. The overall stream, buffer, and floodplain
conditions were in the optimal range for every metric.  The majority of the stream is
surrounded by an extensive old-forest/wetland complex that is well connected to the
stream channel.  There is little evidence of encroachment except at the subdivision
crossing.
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• OT - One stormwater outfall to the stream was identified.  The outfall originates from
a new subdivision road and discharges to a stormwater basin/constructed wetland.  The
basin contained a significant quantity of leaves and other sediment.  Stormwater
discharged to the buffer of the stream via overland flow and continued to the stream.
There appeared to be potential for future erosion where overland flow is occurring.
Two other stormwater basins associated with this subdivision were observed, but the
outfall locations could not be identified.

• SC - A new stream crossing was observed under the subdivision road, consisting of a
24-inch concrete pipe.  A boulder was present below the flared-end outlet.  The culvert
outlet is perched several inches above the stream bed, and the depth of flow in the pipe
was approximately 1-inch. Due to the headwater location of the culvert, upstream fish
passage is unlikely to be an issue in this portion of the watershed.

New stream crossing on segment GB-10.

2.2.6 Gages Brook South Tributary

An unnamed tributary to Gages Brook (referred to as the Gages Brook South Tributary in this
study) drains an area located south of the Gages Brook subwatershed. Reaches GBST-01
through GBST-04B and GBST-09A and GBST-09B were assessed on June 5, 2008, totaling
approximately 1.3 stream miles (Figure 8). The subwatershed is bisected by Interstate 84 and
contains forested and residential land uses.

GBST-01
This reach is approximately 0.5 mile in length and extends along Interstate 84 in an area that is
otherwise relatively undeveloped.

• RCH - The stream is well-shaded, has a cobble and gravel bottom, and was found to be
in optimal condition in terms of both overall stream, buffer, and floodplain
characteristics.  Evidence of downcutting, sedimentation, and scour were observed in
some areas, but in general the reach is well-connected to the floodplain and appeared
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to provide optimal wildlife habitat and vegetation conditions. Moss was observed on
portions of the stream banks where erosion had occurred, indicating that the banks
have since stabilized.

GBST-02
This reach of approximately 0.26 miles begins at its confluence of GBST-03 and continues
upstream to the east generally running parallel to Interstate 84.  The upstream end is a pair of
culverts, one of which conveys the stream below Interstate 84 and the other which parallels the
highway.

• RCH - This reach includes a bottom of gravel, cobbles, and boulders and has portions
that are downcut and channelized.  This reach is mostly shaded and was evaluated to be
in the suboptimal range for most stream condition metrics.  However, vegetative
protection of the banks was generally optimal, as was the vegetated buffer width,
floodplain vegetation, and floodplain habitat in most areas.  Encroachments on the
stream’s buffer and floodplain were limited to an area where the stream was
channelized along Interstate 84.

• OT - Several outfalls were identified along this reach.  Each appeared to be associated
with drainage from Interstate 84.  Discharges were observed from both OT-02 and
OT-03, and although rain fell the previous day.  Significant sediment accumulation was
observed at the outlet of OT-03 and SC-01. No discharge was present from OT-01,
although significant erosion was present downstream of this outfall, which discharges
approximately 300 feet from the wetland surrounding the reach. Minor bank erosion
was observed downstream of OT-02.

• SC - This stream crossing conveys the tributary below Interstate 84.  The crossing is a
concrete culvert several hundred feet long.  The crossing is partially blocked by
accumulated sediment.

Stream crossing (SC-01) below I-84 and outfall (OT-03) along reach GBST-02.
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• CM - The channel of GBST-02 has been modified significantly at the upstream end of
the reach, which is channelized parallel to Interstate 84 for a length of approximately
700 feet.  The channel is a uniform trapezoidal cross-section disconnected from a
floodplain and lined with stone riprap.

GBST-03
This is a short reach located between GBST-01 and GBST-04A, which flows below Interstate
84.

• RCH - The reach has a relatively steep bottom of boulders, cobble, and sand, and is
well-shaded.  Stream condition metrics are generally in the suboptimal range since some
bank erosion was observed, and the area was generally well vegetated, although
modification of the banks was evident.  Buffer and floodplain condition metrics were
generally suboptimal as well, although the floodplain appeared to be an even mix of
wetland and non-wetland habitats with evidence of standing water (optimal) and to
have significant encroachment (marginal).

• SC - The stream crossing below Route 84 is a significant restriction to the upstream
passage of fish.  The 48-inch diameter concrete pipe has drop of approximately 4 feet
at its outlet, and a series of boulders located downstream yield an additional stepped
drop of approximately 10 feet.  Additionally, the flow of water in the pipe was shallow.
 Despite these fish passage restrictions, this crossing is an unlikely restoration candidate
since the pipe is below Interstate 84.

GBST-04A
This reach continues upstream from the Interstate 84 crossing to a small dam behind a
residence.  The field team observed a definitive break in stream and floodplain characteristics at
this dam.  The reach passes through an area of residential land use.  Some evidence of
downcutting was observed.

• RCH - This reach is generally well-shaded and has a variable bottom with some silt and
clay along the downstream portion and with cobbles and boulders upstream.  The
downstream portion appeared to be a pond that has filled with sediment.  Stream
condition metrics were all within the optimal range.  Overall buffer and floodplain
conditions were also optimal, although floodplain was only present in a limited area.

• OT - A riprap drainage ditch along Route 84 discharges to the stream near its southern
end.

• SC - A low-head dam crossing the stream was defined as the upstream limit of this
reach.  The dam includes a drop of approximately 42 inches.

GBST-04B
This reach continues from GBST-04A to the downstream limit of GBST-06 and GBST-09.
The reach passes behind several residences and includes a pond filled with sediment at its lower
limit.
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• RCH - This reach is mostly shaded with a variable bottom of generally fine material
(silt/clay, sand, and gravel).  In-stream habitat was marginal, and dense invasive
vegetation was present on both banks.  Floodplain connection was optimal, however,
since the stream was not deeply incised and high flows could easily enter the floodplain.

View of reach GBST-04B

• IB - Impacted buffer was present near the downstream end of this reach.  In this area,
the left bank is forested, although the right bank is vegetated with turf, lawn, and
shrubs.  A single-family home was also located near the stream.

• SC - The upstream limit of this reach is located at Loehr Road.  The stream flows
below the road through a 60-inch corrugated metal pipe.  The pipe was deformed at
the downstream end, but the invert was inundated by tailwater, indicating that fish
passage may be possible.

GBST-09A
The downstream end of this reach is located at its confluence with GBST-06 prior to entering
the culvert GBST-04B SC-01.  The reach is short in length, receiving the discharge from a
small privately-owned pond.

• RCH - This reach includes a bottom of cobbles and boulders and appeared to be
channelized.  The reach is partially-shaded.  Stream metrics were generally in the
suboptimal to marginal range, although poor floodplain connection was observed.  The
channel has a buffer consisting of shrubs and brush.  Little floodplain is present with
poor habitat and connection to the stream.

• SC - Two stream crossings are present in this reach.  One (SC-01) includes double 16-
inch HDPE culverts below an unpaved road.  The culvert slope is relatively flat but has
a shallow water depth that would be unlikely to allow fish passage.  SC-02 includes the
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dam for a small pond.  The discharge of the pond could not be viewed, but is likely to
be a significant barrier to fish passage.

GBST-09B
This reach begins from the inlet of the pond at the upstream end of GBST-09A and continues
upstream to another pond located at the Tolland Farms Road residential subdivision.

• RCH - The reach is mostly shaded with a bottom of gravel, cobbles, and boulders.  The
stream is downcut and has areas of bank failure and bank scour.  As a result, stream
condition metrics were generally within the suboptimal range, although floodplain
connection was poor.  The majority of the buffer and floodplain metrics were found in
the optimal range, with ideal vegetated buffer of mature forest and very little floodplain
encroachment, although floodplain habitat consisted of a mix of wetland and upland
without ponded water (suboptimal).

• OT - No outfalls were observed along this reach.  However, stormwater runoff from
the residential subdivisions on Tolland Farms Road, Deer Meadow and Reed Road is
believed to ultimately drain to this reach of the Gages Brook South Tributary. The
pond located upstream of Tolland Farms Road may provide some attenuation of peak
flows and stormwater quality renovation for this upstream drainage area.

• ER - Significant bank erosion was observed on the outside bank of two adjacent bends,
each section of erosion being approximately 80 feet in length and 6 to 7 feet in height.
This area is a potential candidate for bank stabilization, although site access is
difficult in this area.

• SC - Two stream crossings were observed along this reach.  SC-01 included three 15-
inch concrete pipes below an unpaved, likely privately-owned, road.  The slope of the
pipes is moderate, and a drop of approximately 5 inches is present on the downstream
end, which is a barrier to fish passage.  Limited access, private property ownership, and
headwater location make this culvert a poor candidate for fish barrier removal. SC-02 is
a 24-inch culvert below Tolland Farms Road.  This culvert receives discharge from the
control structure of the upstream pond.

2.2.7 Tucker Brook

Tucker Brook is a tributary of the lower Tankerhoosen River. The Tucker Brook subwatershed
includes portions of Vernon and Manchester. The predominant land uses in the Tucker Brook
subwatershed are residential and forested land. Reaches assessed in this subwatershed include
TB-01, TB-02, TB-03, and TB-04 (Figure 9).

TB-01
This lower reach extends from the confluence with the Tankerhoosen River upstream to
Brookview Drive. Partially demolished cement building foundations and stream crossings from
demolished industrial-era infrastructure remain along the downstream portion of the stream.
The upper portion of the reach has significant stream buffers, native vegetation, stream
shading and flood plains.
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Examples of impacted buffers along reach TB-01. A cement retaining wall (A) for the street and bridge on the
right bank near the confluence with the Tankerhoosen River and partially demolished cement infrastructure
along the banks (B).

• RCH – The reach is mostly shaded with native vegetation, has no attached or floating
plants in the stream, and has a sand and cobble substrate bed. There is evidence of bed
scour, bank failure and sedimentation along the reach. The overall stream, buffer and
floodplain conditions are rated in the suboptimal range.

• OT – A 12-inch circular outfall pipe was observed on the right bank, although was not
submerged and did not have flow. A possible earthen-type stormwater outfall was
identified on the left bank which could collect storm drainage from the highway, but
was not flowing during the assessment.

• ER – Bank failure and scour is present on the right bank along an approximately 50-
foot meandering portion of the stream. The bank is currently stabilized by tree roots
and other hanging woody debris. The bank appears to be stable.

• IB – There is a bridge abutment on the right bank of Tucker Brook at the confluence
with the lower Tankhoosen River. The Dobson Road overpass abutment extends
approximately 40 feet upstream and is approximately 10 feet from the stream bank.
The stream banks and riparian area along the downstream end of the reach at the
confluence with the Tankerhoosen River lack a tree canopy; the stream is unshaded in
this area. This area is a potential candidate for reforestation.

A B
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The left and right streambanks along the lower portion of Tucker Brook (foreground) at the confluence with the
Tankerhoosen River (background) are potential candidates for reforestation.

• SC – Four stream crossings exist along this reach. SC-01 is an abandoned concrete
abutment which was formally a road crossing. The stream crossing has a natural bed so
is not an impediment to fish passage, although is a floodplain encroachment concern.
SC-02 is a large arch-shaped railroad crossing constructed of stone which is
approximately 125 feet long. The archway is in good condition but creates a barrier to
fish passage and is suffering from downstream scour. SC-03 is an open-bottom box
culvert with some evidence of downstream scour. The final stream crossing, SC-04, is
at the upstream end of the reach and consists of a double barrel 6-foot concrete culvert
below Brookview Drive. The circular culverts are in good condition although there is
downstream pooling and scouring. The boulders placed in the stream for energy
dissipation may serve as a barrier to fish passage. Crossings SC-03 and SC-04 are
potential candidates for fish barrier removal.

TB-02
A reach level assessment was conducted for this section by examining characteristics of the
downstream end, and not traversing the entire reach. The land use around this reach is
forested, the stream is mostly shaded, the dominant bed substrate is sand and cobble, and the
base flow is less than 25% of the channel width. The overall stream conditions are optimal for
bank erosion and floodplain and suboptimal for instream habitat and vegetative protection.
There is optimal buffer width along the stream and suboptimal floodplain characteristics.
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Arch-type railroad crossing (SC-02) constructed of stone and extending approximately 125 feet.
The crossing may prevent fish passage and is suffering from downstream scour evidenced by the

large pool shown in the photograph.

TB-03
This stream segment is adjacent to a residential neighborhood (on Ironwood Drive) along the
right bank and a gas pipeline corridor along the left bank.

• RCH – Overall stream conditions in this section are rated marginal to suboptimal. The
vegetative buffer limited due to the close proximity of private residential properties.
The stream is flowing at almost 100% of the channel width, is mostly shaded, and has a
variable bed substrate consisting of silt, sand, gravel and cobble. There is evidence of
downcutting, aggrading, bank failure and scour.

• OT – A drainage outfall conveying roadway runoff is located at the upstream end of
the reach near Phoenix Street. No dry weather flow was observed.

• ER – Bank failure and scour were observed in several meanders along the right stream
bank, totaling approximately 125 feet in length. A privately owned shed is located
approximately 3 feet from the edge of the bank and is in danger of being damaged by
further erosion. This site is a potential candidate for bank stabilization.

• IB – Three areas of buffer impacts were noted along this reach. IB-01 is on the right
bank and approximately 50 feet long. Dense non-native vegetation associated with a
residential backyard is growing on the stream bank. IB-02 and IB-03 are areas along the
left stream bank with a reduced buffer resulting from vegetation clearing in the gas
pipeline right-of-way.
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This section of river is abutted by residential properties along the right bank and has an
 impacted buffer  on this side of the stream from lawn vegetation and items such as this shed.

• SC – The first stream crossing, SC-01, consists of a small manmade dam constructed of
boulders and cinder blocks. The dam is approximately 1 foot high and spans the width
of the stream. SC-02 is a 48-inch concrete culvert below Phoenix Street. The crossing is
in good condition and not a barrier to fish passage.

TB-04A
Stream segment TB-04 was further subdivided into three smaller segments based on field
conditions at the time of the surveys. Segment TB-04A begins at the Phoenix Street crossing
and ends approximately 500 feet upstream at a beaver dam.

• RCH – The reach level assessment revealed invasive species along the stream, a silt and
sand-dominated bed substrate, and mostly shaded stream. There is marginal in-stream
habitat, vegetative protection and floodplain characteristics. The bank erosion and
floodplain characteristics are optimal due to low banks and wide floodplain. The buffer
width is suboptimal because a pumping station and Phoenix Street are in close
proximity to the stream.

TB-04B
Stream segment TB-04B is a short segment which begins at the boundary of the Meadowbrook
Drive neighborhood and flows to the inlet of the pond created by the beaver dam. This stream
segment is characterized by significant growth of invasive species. A stormwater basin
associated with the adjacent residential subdivision discharges to this section of the stream.

• RCH –  The reach level assessment characterized the stream conditions in this section
as suboptimal to marginal due to a lack of vegetative protection along the banks, little
in-stream habitat and some bank erosion. The overall buffer and floodplain condition
ranges from poor floodplain habitat to suboptimal floodplain vegetation. There is some
floodplain encroachment along the reach. The dominant substrate is silt/clay and
gravel, and the water is naturally stained. The largest issue observed in the stream
segment is the presence of invasive species which are growing over the stream.
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• OT – Stormwater outfall OT-01 flows from the stormwater basin that serves the
upland residential neighborhood. The outfall is a circular concrete pipe, 18 inches in
diameter. Dry weather flow was observed, although the pipe is partially submerged in
the stream. There is evidence of bank erosion at the outlet of the pipe and the
basin appears to be in need of regular maintenance, including detailed
inspection to further assess the condition of the basin.

• TR – A small amount of yard waste (TR-01) was observed along the right bank. The
debris consists of grass and brush clippings.

TB-04C
Stream segment TB-04C continues through the Meadowbrook Drive subdivision, ending at a
system of 6 culverts which cross under Meadowbrook Drive.

• RCH – The stream segment flows behind houses, often adjacent to the property line.
The close proximity of the stream to these residences has resulted in numerous
stormwater outfalls, impacted buffers, stream crossings, and occurrences of trash and
debris in the stream.

• OT – There are five stormwater outfalls along this reach, ranging in size from 4 to 8-
inch diameter pipes. The outfalls appear to be associated with residential yard drains,
foundation drains, or roof downspouts. All but one outfall pipe had dry weather flow at
the time of inspection. The flowing outfall, OT-04, had a trickle of orange discharge,
which may be naturally-occurring iron precipitate associated with groundwater
discharge. A discharge investigation is recommended nevertheless to confirm the
source of the discharge.

Outfall pipe originating from a residential property on the left bank of segment TB-04C.

• IB – There are two areas of stream buffer impacts along this stream segment. Both
consist of residential lawn or scrub/shrub vegetation adjacent to the stream. Stream
buffer restoration potential is limited due to private land ownership.
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• SC – There are two manmade dams and one road crossing along this segment. The
road crossing forms the upstream end of this segment, and consists of 6 metal arch
culverts approximately 13 feet in diameter and 5 feet in height. The culverts extend
approximately 70 feet in length under Meadowbrook Drive. The other two stream
crossings are manmade dams; one is a stone dam that creates a pool and cascade
downstream. The second dam creates a waterfall and redirects the stream sharply. Both
dams are physical barriers to upstream fish passage and should be considered
potential candidates for removal, although private land ownership may limit this
potential.

• TR – There are two instances of trash and debris along this segment. Both are piles of
yard waste, including a tree that has been cut into logs and a pile of leaves and yard
clippings.

2.3 Upland Assessment

Fuss and O’Neill conducted upland assessments in the Tankerhoosen watershed on July 16,
2008. The field observations assist in identifying pollution prevention and potential restoration
opportunities at hotspot land uses and residential neighborhoods in the watershed. Factors that
were considered when determining which hotspots and neighborhood areas to prioritize for
assessment include:

• Stream condition (assessed during stream corridor inventory),
• Site proximity to the stream,
• Land use type and development 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 Appendix B.

2.3.1 Hotspot Site Investigation

Hotspot site investigations 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 was limited in scope to representative hotspot facilities in order to
evaluate and illustrate common issues. The investigation was not intended to be an exhaustive
review of all potential hotspot facilities in the entire watershed nor a detailed inspection or
audit of each facility, which are beyond the scope of this study.
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The hotspots examined in the field were located within the Lower Tankerhoosen River, Walker
Reservoir, Clarks Brook, and Gages Brook subwatersheds. 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 site. Sites are
identified by the watershed abbreviation, followed by “HSI” and a numeric identifier. Table 5
summarizes the selected hotspots that were evaluated. Several of the sites that were
investigated are privately owned, and field crews were unable to gain full access to the sites to
closely evaluate the storm drainage and other site characteristics.

Table 5: Hotspot Site Investigation Summary

Site ID (Watershed) Land Use
Category Description of Site Operations

GB-HSI-01 (Gages Brook) Industrial Industrial Park – Gerber Technologies
Office Building

GB-HSI-02 (Gages Brook) Industrial Dari Farms Ice Cream Distribution Center
WR-HIS-01 (Walker Reservoir) Transport-related ConnDOT Commuter Lot
CB-HIS-01 (Clarks Brook) Commercial Superior Energy – Propane

CB-HIS-02 (Clarks Brook) Industrial Sand, gravel, construction
storage/processing facility

LTR-HIS-01 (Lower
Tankerhoosen River) State/Municipal ConnDOT Maintenance and Service Center

Gerber Technologies Office Building
The Gerber Technologies office building is located in the Tolland Industrial on Industrial Park
Road West. The site is located adjacent to Gages Brook (see stream assessment discussion in
Section 2.2.5). The office building has landscaped areas around the building with shrubs and
turf lawn. The site is characterized by a large amount of impervious cover, consisting of
building roof areas and parking lots. Approximately 100 vehicles were parked in the employee
parking lots at the time of the inspection. Stormwater runoff from the site appears to discharge
to the stormwater 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 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.
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Stormwater basin at the Gerber Technologies facility on Industrial Park Road West. Sediment has built up
near the center of the basin (A) and the basin overflow spillway is overgrown with vegetation (B).

Dari Farms Ice Cream Distribution Facility
The Dari Farms distribution facility is also located in the Tolland Industrial Park on Research
Way/Gerber Drive near the divide between 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 modern pollution prevention site design elements including a covered fueling
station, no visible outdoor storage of materials, and well maintained landscaping on the
grounds. Possible pollution sources to the storm drainage system are the runoff from the large
impervious areas on the site (the roof and parking areas) and potential vehicle fluids from truck
fueling activities and employee vehicles. It could not be determined whether stormwater is
managed on-site, by the downgradient stormwater basin near the Gerber Technologies facility,
or both. The site did not appear to incorporate Low Impact Development (LID) design
features such as vegetated swales or parking lot bioretention. New commercial/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.

The Dari Farms Ice Cream Distribution Facility has a covered fueling station
and landscaped grounds (shown in the foreground).

Sediment
buildup

A B
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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
(see stream assessment discussion in Section 2.2.4). 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 lot drains to a double catch basin located on the southeastern side of the lot.
The catch basin discharges through a short 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 lot runoff.

The southeastern side of the Interstate 86 Exit 67 commuter parking lot showing the edge of the lot
on the left side of the photograph and the wetland corridor on the right side. The center of the photograph

shows the easily accessible and open area for a potential stormwater retrofit.

Superior Energy
Superior Energy is a propane gas and related equipment distributor located on Hartford
Turnpike (Route 30) in Vernon. The site is located within the Clarks Brook subwatershed (see
stream assessment discussion in Section 2.2.1) near the headwaters of Clarks Brook. The
property consists of a retail store, a paved parking lot for delivery trucks, and outdoor storage
of propane tanks. It is unknown if vehicle maintenance or fueling occurs on-site. As described
previously, the site appears to have been modified 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 investigated to better define potential impacts of the historical filling, current
drainage issues, and plans for additional site development.
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Sand & Gravel Facility
The facility is located on Clark Road at the western end of Industrial Park Road and near the
western limit of the Clarks Brook subwatershed. Facility operations appear to include storage
and processing of sand, gravel and other construction materials. The site contains one building,
which is assumed to be an office and/or maintenance area. The majority of the site consists of
an unpaved yard used for the storage of sand and gravel piles and equipment to process the
materials and load transport vehicles. The site contains numerous potential 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 DEP General Permit for Stormwater Discharges Associated with
Industrial Activity, in addition to stormwater 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 Maintenance Service
Center for District #1 located on Campbell Avenue in Vernon, which is located in the Lower
Tankerhoosen River subwatershed. The facility has an office building, garages for vehicle
storage and maintenance, a small parking lot, outdoor storage of sand, salt, gravel and mulch,
and an uncovered outdoor fueling station. Vehicle maintenance activities and outdoor vehicle
fueling are potential sources of stormwater pollution, in addition to the outdoor stockpile
storage. A rolloff dumpster was observed to be overflowing and uncovered at the time of the
windshield survey. Municipal and state-operated highway maintenance facilities such as this
should employ source controls, pollution prevention, and stormwater treatment practices as
necessary in accordance with the DEP General Permit for Stormwater Discharges Associated with
Industrial Activity.

ConnDOT District #1 Maintenance Service Center, Campbell Avenue

Uncovered
fueling
stations

Salt, sand,
mulch and

gravel

Uncovered
dumpster



F:\P2005\0257\A20\Field Assessment Report\Watershed Field Assessments.doc 52
Report (MA)

2.3.2 Neighborhood Source Assessment

Stormwater runoff from existing residential neighborhoods and future residential development
in the watershed is an important consideration for this study, since approximately 40 percent
of the Tankerhoosen River watershed consists of residential land use and future 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 watershed. 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.

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

Each neighborhood was assigned a score for pollution severity 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 changes based on available space, number of opportunities, presence of a strong
homeowners association, and other factors.

Table 6: Neighborhood Source Assessments Conducted in the
Tankerhoosen River Watershed

Neighborhood/Subdivision
Name Subwatershed Residential Type Pollution

Severity
Restoration

Potential
Mount Vernon Apartments Walker Reservoir Multi-family Moderate Moderate

Campbell Avenue
Lower
Tankerhoosen
River

High-density, single-
family Moderate Low

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

single-family None Low

High Manor Mobile Home
Park Clarks Brook High-density, single-

family Moderate Moderate

Meadowbrook Drive Tucker Brook
Medium-density,
single-family with
open space areas

None Low
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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 Walker Reservoir subwatershed. The
apartments are served 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 the pavement within
individual parking stalls. The overall pollution severity is rated as moderate due to the large
amount of directly connected impervious area and potential pollutant sources from parking
areas. This site is a potential retrofit candidate to reduce stormwater runoff from the 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 lots, such as
the parking lots at this complex, may also be good candidates for stormwater retrofits. The
following photograph depicts an existing landscaped area adjacent to the parking lot that could
potentially function as a bioretention/rain garden.

The Mount Vernon apartment complex buildings showing clean and well-maintained parking areas
and landscaping (A) and a landscaped area that has the potential to be used as a rain garden (B).

Campbell Avenue
The Campbell Avenue residential development is a 13-acre neighborhood of single family
homes on approximately ¼ acre lots. The neighborhood is located off of Dobson Avenue and
is situated between Interstate 84 and the ConnDOT Maintenance 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 has a garage, and nearly all have impervious
driveways connected to the street curb and gutter drainage system. No on-site or centralized
stormwater management practices were observed, other than curb and gutter drainage. Most 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.

Valley View Drive/Andrew Way
The Valley View Drive/Andrew Way neighborhood is approximately 55 acres in size and
located near the headwaters of Gages Brook. The neighborhood is approximately 25 years old

A B
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and consists of single family homes occupying approximately 1-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
stormwater 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 stormwater retrofits.

A typical lot in the Valley View Drive/Andrew Way neighborhood.

High Manor Mobile Home Park
High Manor Mobile 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.

A street view of the High Manor Mobile Home Park showing turf lawns
with some mature trees on the properties.
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Meadowbrook Drive
The Meadowbrook Drive neighborhood is an approximately 100-acre residential neighborhood
in the 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 (see stream assessment discussion in Section 2.2.7). The
subdivision is estimated as approximately 10 years old, and the average lot size for the single
family homes in the subdivision is approximately ½ 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 that discharge to pervious lawn areas. The street storm drains are stenciled. An
approximately 1-acre wet stormwater basin near the corner of Yale and Chatham Drives
receives runoff from the subdivision storm drainage system. The basin outlet discharges to
Tucker Brook. At the time of the inspection the stormwater basin outlet was observed to be
overgrown with vegetation, and stream bank erosion was observed at the outfall to the stream.
As noted in Section 2.2.7, 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.

Typical conditions in the Meadowbrook Drive neighborhood
showing landscaping, lot sizes, and general cleanliness.

2.3.3 Streets and Storm Drain Assessment

Urban streets and storm drains can be a source of stormwater pollutants if not maintained on a
regular basis. The condition of the local road and storm drain infrastructure can be assessed to
determine if existing maintenance practice could reduce pollutant accumulation. Selected
streets and storm drains were assessed during the upland field inventories conducted on July
16, 2008. Most of the streets and storm drains that were assessed are located in or near hotspot
or neighborhood source assessment locations. Findings of the street and storm drain
assessment are summarized below. Photographs of the storm drains and the street conditions
evaluated are provided as Table 7, and the completed field forms are included in Appendix B.

A B
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Table 7: Streets and Storm Drain Assessment Photographs

Location Storm Drains Streets

Campbell
Avenue

Mount Vernon
Apartments

Valley View
Drive/Andrew
Way

High Manor
Mobile Home
Park

Gerber
Technologies

Clark Road
Industrial Park [No photo]
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Most of the streets were clean, free of sediment and debris, and in good condition. The 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, leaves,  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 the 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 were stenciled.

3.0 LAND USE REGULATORY REVIEW

3.1 Introduction

Municipal land use regulations control patterns of new development and redevelopment and
can play a significant role in protecting water quality and other natural resources in a watershed.
These commonly include local plans of conservation and development, zoning regulations,
subdivision regulations, inland wetland regulations, and stormwater regulations, all of which
influence 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 revised
in response to development pressure, shifts in 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 existing 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 address 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 National
Pollutant Discharge Elimination System (NPDES) 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. An opportunity exists for the
watershed towns to develop revised and/or new regulatory mechanism to satisfy Phase II
stormwater requirements, while also protecting water quality and other natural resources in the
Tankerhoosen River watershed.

This section summarizes the following information:

1. Existing municipal land use planning entities and regulations for each of the watershed
communities based on information obtained from a land use questionnaire conducted
by the North Central Conservation District in 2005 as part of the Hockanum River State
of the Watershed Report (Fuss & O’Neill, 2005). The information was updated where
necessary to reflect current conditions.

2. Existing land use regulations and related planning documents that pertain to
stormwater management and natural resource protection issues, as well as potential
approaches for developing regulatory mechanisms to incorporate improved stormwater
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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.

3.2 Summary of Municipal Land Use Planning Entities and Regulations

The 2005 land use questionnaire provided information from the watershed municipalities on
the current land use regulations in each town, including information on wetlands and
watercourses regulations, zoning regulations, plans of development, open space planning, and
stormwater regulations. The following paragraphs summarize information obtained from the
questionnaire.

Local land use regulations are administered by various Town commissions, boards, and
agencies. Land use commissions in the Tankerhoosen River watershed communities are
summarized below (Table 8).

Table 8: Tankerhoosen River Watershed Land Use Commissions

Town Land Use Commissions

Manchester
• Planning and Zoning Commission (acts as Inland Wetlands and

Watercourses Agency)
• Zoning Board of Appeals

Vernon

• Planning and Zoning Commission
• Inland Wetlands and Watercourses Agency
• Conservation Commission
• Design Review Board
• Open Space Task Force

Tolland

• Planning and Zoning Commission
• Inland Wetlands and Watercourses Commission
• Conservation Commission
• Design Advisory Board

Bolton

• Planning and Zoning Commission
• Inland Wetlands Commission
• Conservation Commission
• Open Space Preservation, Acquisition, and Conservation Committee

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central Conservation District,
2005

Table 9 summarizes the current plan of development, subdivision, inland wetlands, zoning,
floodplain management, and stormwater regulations for the watershed towns. The table lists
the last revision date for the applicable land use regulations.
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Table 9: Municipal Land Use Regulations

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central Conservation
District, 2005

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. Each 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. Three 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 10 summarizes the regulating agencies, upland review areas, and identified
wetlands and watercourses of special significance for the surveyed watershed towns.

Table 10: Inland Wetlands and Watercourses Regulations

Town Regulating Agency Upland Review Area Wetlands and Watercourses
of Special Significance

Manchester Planning & Zoning
Commission

50’ wetlands and
watercourses None identified

Vernon Inland Wetlands &
Watercourses Agency

100’ wetlands
200’ designated
watercourses

• Vernal pools on Box
Mountain Road

• Tankerhoosen River
• Hockanum River
• Belding Preserve and Wildlife

Management Areas

Tolland Inland Wetlands &
Watercourses Commission

50’ wetlands
100’ watercourses Preliminary*

Regulation Manchester Vernon Tolland Bolton

Plan of Development 2004 2001 1999 1990

Subdivision
Regulations 2005 2007 2008 2004

Wetlands Regulations 2007 2006 2007 2006

Zoning Regulations 2008 2006 2008 2005
Floodplain
Management 1994 In Zoning Regs. None 2005

Stormwater
Regulations

2004 Connecticut
Stormwater Quality

Manual
In Zoning Regs. 2008

(LID) 2004
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Town Regulating Agency Upland Review Area Wetlands and Watercourses
of Special Significance

Bolton
Inland Wetlands
Commission, Conservation
Commission

100’ wetlands and
watercourses Yes*

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central Conservation District,
2005
*Information available from the individual towns.

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.  As a result of
development, vegetated and forested land that consists of pervious surfaces is largely replaced
by land uses with impervious surfaces.  This 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 runoff.
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, commercial, 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 watershed 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 plan be submitted with any application for
development within the municipality when the disturbed area of such development is more
than one-half acre. Projects that disturb greater than 5 acres of land are subject to regulation
under the DEP General Permit for the Discharge of Stormwater and Dewatering Wastewaters
Associated with Construction Activities. This permit applies to discharges 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
disturbing 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 NPDES Phase II
stormwater program, which is regulated under the DEP General Permit for the Discharge of
Stormwater from Small Municipal Separate Storm Sewer Systems (MS4 General Permit). The
MS4 General Permit regulates the quality of municipal stormwater discharges and requires the
creation of a Stormwater Management Plan that addresses the following six minimum control
measures:

1. Public education and outreach on storm water impacts required throughout the entire
municipality;
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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 discharges from a pipe or conduit with a diameter of
15 inches or greater (or equivalent cross-sectional area) owned or operated by the
municipality;

4. Construction site storm water runoff control required throughout the entire
municipality;

5. Post-construction storm water management in new development and redevelopment;
and

6. Pollution prevention/good housekeeping for municipal operations.

The DEP Connecticut Stormwater Quality Manual 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 communities involved in stormwater quality management in
Connecticut. The manual provides uniform guidance for developers, engineers, and review
agencies on the selection, 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 in reviewing development proposals for stormwater management issues.

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

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
Tankerhoosen River watershed consists of undeveloped land uses, much of this land is not
considered open space because it may be privately owned and ultimately developed. Protected
open space areas include deeded open space that is privately owned, parcels owned by land
trusts, state and federally-owned land, land owned by water companies, and municipal park
land. Such land is protected against future development. Each of the watershed towns has
prepared an open space plan for their respective communities (Table 11).
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Table 11. Status of Municipal Open Space Plans
in the Tankerhoosen River Watershed

Town Open Space Plan

Manchester 2004

Vernon 2002

Tolland 2006

Bolton 2004

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North
Central Conservation District, 2005

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 agencies, towns also require
that some land be dedicated as open space with the development of new subdivisions. The
subdivision regulations of all of the towns in the Tankerhoosen 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 12 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
subdivisions” in their subdivision regulations. These are compact forms of development that
concentrate density in one portion of the site in exchange for reduced density elsewhere,
thereby reducing overall site imperviousness and associated stormwater impacts and potentially
avoiding development in sensitive areas of a site.

Table 12. Open Space Regulations

Source: Hockanum River – State of the Watershed Land Use Questionnaire, North Central Conservation District,
2005

Subdivision Open Space
Town Allow ‘Cluster’

Development
Allow ‘Open Space’

Subdivisions Required Fee in lieu of

Manchester Yes No Yes, 6% No

Vernon Yes No Yes Yes

Tolland Yes Yes Yes, 10% Yes

Bolton Yes Yes Yes Yes
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3.3 Summary of Existing Regulations and Preliminary Recommendations

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

• Subdivision Regulations,
• Zoning Regulations,
• Inland Wetland and Watercourses Regulations,
• Plan of Conservation and Development/Open Space Plan.

3.3.1 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
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 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 stormwater management
requirements and better promote the use of LID principles.

This 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 a
technical memorandum dated June 9, 2008 (Appendix D).

1. Town Design Manual

• Develop a Town stormwater and LID design manual. A local manual should reference
applicable sections of the Connecticut Stormwater Quality 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 Recommendation 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 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 stormwater management 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 for stormwater management facilities.

• Incorporate/reference stormwater quantity and conveyance sections of the
Connecticut DOT Drainage Manual for consistency with state drainage standards.
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2. Stormwater Management Standards

• Develop and incorporate into the Town stormwater 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 (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 stormwater standards could include LID
requirements, complement the hydrologic sizing criteria in the Connecticut Stormwater
Quality Manual 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 with the full
memorandum in Appendix D.

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?

3.3.2 Town of Tolland

Zoning and Subdivision Regulations

The Town of Tolland recently amended its zoning and subdivision regulations to:

1. Incorporate Low Impact Development (LID) principles. The Town also developed a
companion LID Design Manual 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 requirements.
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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 require the use of LID
practices. The regulations are currently in the early stages of implementation. The Town should
continue to monitor the effectiveness of the LID regulations as development projects subject
to the new regulations are designed, reviewed, and constructed.

Consistent with the recommendations for the Town of Vernon, Tolland should also consider
adopting a River Protection Overlay District for the Tankerhoosen River (Gages Brook). Such
a district would establish a contiguous and parallel buffer strip on either side of the river and
would supplement the underlying zoning regulations, with the added provision that the land
within the buffer areas and the river itself would remain in a natural, undisturbed state.

Inland Wetlands and Watercourses Regulations

The Inland Wetlands and Watercourses regulations were amended in 2007, and are in
accordance with the Connecticut General Statues. The regulations define an Upland 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 any watercourse, including intermittent
watercourses. The width of the Upland Review Area may be doubled in cases where the slopes
bordering the wetland and/or watercourse are in excess of 15%, the presence of highly
erodible soils, or unique and/or easily damaged wetland ecosystems exist.

Permit application requirements include documentation that proposed stormwater quality
management systems, at a minimum, conform to the “2004 Connecticut Stormwater Quality
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. The town should also consider incorporating more explicit watercourse buffer
requirements, including minimum buffer widths, similar to the watercourse buffer provisions in
the Town of Vernon Inland Wetlands and Watercourses Regulations.

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 years. 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
issues as part of the POCD 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 watershed include (Planimetrics, 2008):

• Future development should occur in a manner and in locations that are
environmentally sustainable,
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• 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 the town, including wetlands, rivers and streams, lakes and ponds, vernal pools,
water supply watersheds, forest resources, and wildlife resources. In addition to the Open
Space and Conservation Plan, the town has also completed or is implementing the following
open space preservation activities (Planimetrics, 2008):

• Establishing an Open Space Acquisition Fund,
• Setting up a structured process for open space procurement and management,
• Promoting the use of open space, with trail maps and programmed activities,
• Tapping into a volunteer group for maintenance (Tolland Conservation Corps).
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APPENDIX A

Stream Corridor Assessment Field Forms and Data



Reach Level Assessment jII1
SURVEYREACHID: WTRSHD/SUBSHD: Cc,rv- DATE:7//01

ASSESSEDBY:,

START TIME:ck:.AM/PM LMK:

_____
____

LAT’° ‘I’ ‘7” “ LONG?&0 77 ,,

END TIME::AM/PM LMK: GPS ID:

LATt0 ‘ “ LONG-° - I
II

DESCRIPTION: DESCRIPTION: —

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach ‘OT, ER, IB,SC’, UT, TR, MI,i as well as any additional

features deemed appropriate. Indicate direction offlow

BASE FLOW AS %
CHANNEL WIDTH

RAIN IN LAST 24 HOURS El Heavy rain El Steady rain PRESENT CONDITIONS El Heavy rain El Steady rain El Intermittent
El None i’fntermittent El Trace El Clear El Trace El Overcast El Partly cloudy
SURROUNDING LAND USE: El Industrial El Commercial SfUrban/Residential El Suburban/Res El Forested El Institutional

El Golf course El Park El Crop El Pasture El Other:

• AVERAGE CONDITIONS (check applicable) TJ(JH SKETCH AND SITE IMPACT TRACKING

El 0-25%
El25-50 %

l150%-75%
El 75-100%

DOMINANT SUBSTRATE /
El Silt/clay (fine or slick) Cobble (2.5 —10”)
El Sand (gritty) El Boulder (>10”)
LI Gravel (0.1-2.5”)

/
El Bed rock

WATER CLARITY ‘C1ear ElTurbid (suspended matter)

El Stained (clear, naturally colored) El Opaque (milky)
El Other (chemicals, dyes)

AQUATIC PLANTS Attached: El none El some C lots
IN STREAM Floating: El none El some El lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
El Fish El Beaver El Deer
El Snails El Other: ‘ s -

El Mostly shaded (75% coverage)
STREAM SFIADING EliHalfway (>50%)
(water surface) El Partially shaded (>25%)

El Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure

LI Headcutting LI Bank scour

LI Unknown
LI Aggrading LI Slope failure
LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank .- (ft)

DIMENSIONS RTbank 3 (ft)
(FACING Width: Bottom
DOWNSTREAM)

Top

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy
landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existingcoads or trails,
small or distant from Specialized heavy
stream. equipment required.

ci’ -

V

NOTES: ‘h)iggest problem you see in survey reach)

S.

5 4 3 2

REPORTED TO AUTHORITIES LI YES LI No



OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-

HABITAT favorable for epifaunal colonization and suited for full colonization potential;
20-40% mix of stable habitat;

Less than 20% stable habitat; lack
fish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May mod(fy logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and not transient). rate at high end of scale).

2019181716 1514 131211 109 8 7 6 543210

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate nparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but
disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one-
vegetation common; less than has been removed to

one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 9 8 7 6 5 4 3 ‘2 ‘1 0

Right Bank 10 9 8 7 6 5 4 3 ‘‘2’ 1 0
Active downcutting; tall banks on

BANK Banlcs stable; evidence of erosion
Grade and width stable; isolated Past downcutting evident, active

both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use. infrastructure

stream; obvious threat to property

or infrastructure.
Let’tBanklO ‘ 8 7 6 5 4 3 2 1 0
RightBanklo 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain, Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched, Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

. OVERALL BuFFER AND FLOODPLAIN CONDiTION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not

WIDTH impacted zone, only minimally, zone a great deal. human activities.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8t 7 6 5 4 3 2 1 0I

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation
Predominant floodplain

Predominant floodplain vegetation
VEGETATION is mature forest type is young forest vegetation type is shrub or old

field type is turf or crop land

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6, 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 Il ‘lO 9 8 7 6 5 4 3 2 1 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACh

material, land development, or development, or manmade structures,
filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0

Sub Total In-stream: ‘ /80 + Buffer/Floodplain: “‘ /80 = Total Survey Reach /160



Storm VVater Qut(afls
OT1

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
no LI Storm water retrofit LI Other:

Ifyes for daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:

Ifyesfor storniwater:
Is stonnwater currently controlled? Land Use description:_____________________________________

LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the Outfall does not have diy weatherstrong smell. The amount of discharge is significant

j
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noal flow in receiving discharge is ve small compared to the stream’s base
j of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor? localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI NO

WATERSHED/SUBSHED: ( 2 .‘ DATE: I / ASSESSED BY: r
-7

SURVEY REACH ifi: TIME:!:AMIPM PHOTO ID: (Camera-Plc #) /#

SITEID(Conditian-#): OT-’’ 4’ ‘67” LONG7o0 7 “/ LMK____ GPS: (Unit ID)

B414K: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head LI Concrete LIMetal ‘ircuIar LI Double

LI’losed LI1VC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) LI PartiallyFLOW: pipe
LI Other: LI Other: [] FullyLI None LI Trickle

LI Moderate
LITrzcid Depth: (in)LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)Other: channel LI Other:
LI Other: (Bottom): (in)/

CONDITION: ODOR: LINo DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: f[None
LiNone LIGas LI None LI’None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: i’4o poolLI Corrosion LI Sulfide LI Paint LI Excessive

LI Good LIOdors LIColors LIOils
LI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY

OTHER
CONCERNS:

TURBIDITY: I LI None LI Slight Cloudiness LI Cloudy LI Opaque
FLOATABLES: I LI None LI Sewage (toilet paper, etc.)

COLOR: I LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) [3 Other:



Storm VVater OutlaWs LOT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization

LI no LI Storm water retrofit LI Other:

WATERSHED/SUBSHED: Cl DATE: )i /U ASSESSED BY:

SURVEY REACH ID: Q TIME::UMJpM PHOTO ID: (Camera-Pie #) I# / (
• SITE ID (ondion-#): OT- LATO U 1 ‘ “ LONG 7 “ LMK____ GPS: (Unit ID)

BANK: / TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SU)IERGED:
LILT LIRT LI Head LI Concrete LIMetal Circular LI Double LIN0

LIClosed ErPVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in)
LI PartiallyFLOW: pipe

LI Other: LI Other:
[1 FullyLI None LI Trickle

LI Moderate
Trapezoid Depth: n)

LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

--

LI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: LINo DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: 1’4one
LI None LIGas LI None LI None

LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited

POOL QUALITY: LI No pool
LI Corrosion LI Sulfide LI Paint LI Excessive

LI Good LIOdors LIColors LIOils
LI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

[] Other:

FOR
FLOWING

ONLY FLOATABLES:

OTHER

CONCERNS:

TURBIDITY: I LI None LI Slight Cloudiness LI Cloudy LI Opaque

COLOR: I LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

I LI None LI Sewage (toilet paper, etc.)

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) El Other:

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:___________________________________

LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noaI flow in receiving
discharge is very small compared to the streams base I of causing any erosion problems

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor/ localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI NO



Storm water Outlafls OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization

LI Storm water retrofit
Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:_______________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
i discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noreal flow in receiving discharge is very small compared to the stream’s base
I of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2
SKETCHINOTES:

REPORTED TO AUTHORITIES: LI YES LI NO

I
I -

WATERSHED/SUBSHED: . r’ DATE: I /Z ASSESSED BY:

.URvEYREAdHm: TIME:D.AM/PM PHOTO ID: (Camera-Pic#)

SITEm(ondiflon#): OT-____ LAT\° LONG 0 2o9” LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head LI Concrete LIMetal .LI Circular LI Double LINo

LiClosed []‘PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: —! (in) fl PartiallyFLOW: pipe LI Other: LI Other: LI FullyLI None LI Trickle

LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

LI Moderate
rapezoi Depth:

LI Other: channel LI Other:
LI Other:

“ (Bottom): (in)

CONDITION: ODOR: LINO DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
LI None LIGas LI None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily I2INormal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited

POOL QUALITY: No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

QNLY
TURBIDITY:

OTHER
CONCERNS:

jU None LI Slight Cloudiness

COLOR: Lu Clear U Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:
El Cloudy LI Onaue

FLOATABLES: I U None LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other:

LJno

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Other:



Storm Water OutfaUs
OT1

LIno LI Storm water retrofit LI Other:
Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:___________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless, If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of discharge; staining; or appearance

SERITY:
compared to the amount of noal flow in receiving

discharge is very small compared to the streams base
I of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor / localized.sIgnificant impact downstream.

5 4 3 2 1;

SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI NO

2WATERSHED/SUBSHED: (_A DATE: / I. ASSESSED BY:

SURVEY REACH ID:C U TIME::/pM PHOTO ID: (Camera-Pie #) /# q
SITEID(condition-#) OT- LATI0 LONG° ‘ ‘

“ LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head LI Concrete LIMetal jJ Circular LI Double LI’No

LI Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) LI PartiallyFLOW: pipe LI Other: LI Other: C] FullyLI None LI Trickle

C] Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

LI Moderate LI Trapezoid Depth:

LI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: LI No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: None
LI None LIGas J2 None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily .E] Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: LI No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LI Other: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY
TURBIDITY:

FLOATABLES:

OTHER
CONCERNS:

I LI None LI Slight Cloudiness

COLOR: [ LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

I LI None LI Sewage (toilet paper, etc.)
LI Cloudy

Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Opaque

LI Petroleum (oil sheen) LI Other:

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization



Stream Orossng SC
rWATERSHED/SUBSHED: C’\CLN :. - I DATE: j ASSESSED BY: t -

URVEYREACHID: TIME: : AM/PM PHOTO ffl:(Carnera-Fic#) /# ‘ 4

SITEID:(Condition-#) SC-O LAT “ LONG/° / I TI LMK GPS(UnitID)

TYPE: Road Crossing Railroad Crossing Li Manmade Darn LI Beaver Darn El Geological Formation Li Other:

SHAPE: # BARRELS: MATERIAL: ALJGNMENT: DIMENSIONS: (i/variable, sketch)

LI Arch ElBottorniess [J Single Ij°’Concrete If’Flow-aligned Barrel diameter: ()
LI Box LI Elliptical LI Double LI Metal LI Not flow-aligned Height: (if)FOR ROAD/ [1Circular LI Triple LI Other: LI Do not know

RAILROAD LI Other: LI Other:

CROSSINGS CONDITION: (Evidence of..) CULVERT SLOPE:
Culvert length: ‘ (if)

ONLY
LICracking/chipping/corrosion LI Downstrearn scour hole EEl Flat Width:

LI Sediment deposition LI Failing embankment LI Slight (2° 50)

LI Other (describe): LI Obvious (>5°) Roadway elevation: (if)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal IICulvert repair/replacement LI Upstream storage retrofit

LI no LI Local strealp repair LI Other: i

IS SC ACTING AS GRADE CONTROL LI No If’Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
U Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. aswaterfalls.

LI Other:
5 4 3 2 1

NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



Reach Level Assessment

SURVEY REACH rn: . WTRSHD/SUBSHD: DATE: II-
ASSESSED BY:

START TIME:’:’’AM/PM LMK:

_____
_____

LAT° ‘‘.‘ “ LONG/°_-‘ ‘-‘

END TIME::AM/PM LMK: GPS ID:

LAT_z...° . “ LONG.°__________

DESCRIPTION: DESCRIPTION:

BASE FLOW AS % El 0-25% U 50%-75%
CHANNEL WIDTH U25-50 % El 75-100%

DOMINANT SUBSTRATE
El Silt/clay (fine or slick) El Cobble (2.5 —10’)
l21’Sand (gritty) El Boulder (>10”)
El Gravel (0.1-2.5”) El Bed rock

7
WATER CLARITY El Clear UTurbid (suspended matter)

El Stained (cleaF naturally colored) El Opaque (mi/icy)
U Other (‘che,nicals, dyes)

AQUATIC PLANTS Attached: U none ‘some El lots
IN STREAM Floating: El none El some El lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
El Fish U Beaver El Deer
El Snails U Other:

IMostly shaded (75% coverage)
STREAM SHADING El Halfway (?50%)
(water surface) U Partially shaded (>25%)

U Unshaded (<25%)

CHANNEL El Downcutting El Bed scour

DYNAMICS El Widening El Bank failure
El Headcutting El Bank scour

El Unknown El ggrading El Slope failure
ElSed. deposition El Channelized

CHANNEL
Height: LTbank .- (fi)

DIMENSIONS RTbank
(FACING Width: Bottom
DOWNSTREAM)

Top

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream, sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails, small or distant from Specialized heavy
stream, equipment required.

RAIN IN LAST 24 HOURS U Heavy rain U Steady rain PRESENT CONDITIONS El Heavy rain El Steady rain El ,ptermittent
El None itermittent El Trace U Clear El Trace U Overcast Partly cloudy
SURROUNDING LAND USE: l”1ndustrial El Commercial El Urban/Residential El Suburban/Res U Forested U Institutional

El Golf course El Park U Crop U Pasture U Other:
•

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (‘OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

5 4 3 1

___________________________________

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES D YES ,No



.
OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May mod(fy logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are ii1 new fall and trajsjent). rate at high end of scale).

20 19 18 17 (16) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate nparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or rionwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 8 6 5 4 3 2 1 0

RightBank 10 9 8 7; 6 5 4 3 2 1 0

Active downcuttirig; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable, evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for future problems.

impaired riparian vegetation or threat to property or
significant amount of sediment to

downstream) <5% of bank affected,
adjacent use infrastructure stream; obvious threat to property

or_infrastructure.

Left Bank 10 9 8 j.) 6 5 4 3 2 1 0
Right Bank 10 9 (8,i 7 6 5 4 3 2 1 0

FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 (8) 7 6 5 4 3 2 1 0

[_________

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
WIDTH impacted zone only minimally, zone a great deal. human activities.

LeftBankl0 9 .) 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 (5) 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation
Predominant floodplain

Predominant floodplain vegetation
VEGETATION is mature forest type is young forest vegetation type is shrub or old

type is turf or crop land
, field

20 19 18 17 16 15 l4\13 ) 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-

material, land development, or development, or manmade structures, filling, land development, or land development, or man-made
manmade structures, some structures). Significant effect onMENT

manmade structures but riot effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 II 10 9 (8” 7 6 5 4 3 2 1 0

j -

ub Total In-stream: /80 + Buffer/Floodplarn: ,J /80 = Total Survey Reach ) /160



Storm VVater Outfalis OT]
WATERSHED/SUBSHED: DATE: I I ASSESSED BY:

SURVEY REACH ifi: TIME:’:Ij4MYPM PHOTO ID: (Caniera-Pic#) I#

S1TEID(Conditin-#): OT- LATO ??LONGO ‘“ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LILT LIRT El Head El Concrete ElMetal El Circular El Double El No

El Closed El PVC/Plastic ElBrick El Elliptical El Triple Diameter: (in) El PartiallyFLOW:

El None El4rickle
pipe El Other: El Other: El Fully

El Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in)

El Moderate ElTrapezd Depth:

El Other: channel El Other:
El Other:

“ (Bottom): (in)

CONDITION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
El None ElGas El None El None El’Brown El Orange El Green
El Chip/Cracked El Sewage ElOily El Normal LI Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited

POOL QUALITY: El No pool
El Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

FOR
FLOWING

ONLY

OTHER

CONCERNS:

COLOR: [ C1ear El Brown El Grey El Yellow El Green [J Orange El Red El Other:
TURBIDITY: I Efl’one El Slight Cloudiness El Cloudy El Opaque
FLOATABLES: I El None El Sewage (toilet paper, etc.) El Petroleum (oil sheen) El Other:
El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation

El Needs Regular Maintenance El Bank Erosion El Other:

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization

El no El Storm water retrofit El Other:
Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:_______________________________________
El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of j discharge; staining; or appearance

SEVERITY:
compar to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 4 /3) 2
s—

SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO



Storm V\Jater Out1aIs
OT1

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
LI no LI Storm water retrofit LI Other:

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:_________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherSEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the streams base I of causing any erosion problems.

strong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor/ localized.significant impact downstream.

-

25 4 3

SKETCH/NOTES:

REPORTED TO AUTHORITIES: Li YES LI NO

WATERSHED/SUBSHED: DATE: I - /_ ASSESSED BY:
1SURVEY REACH ID: TIME*:) AM/PM PHOTO ID: (amera-Pic#) I# 1 3

SITE ID (Condiflon-#): OT- - LAT 0
“ LONG° li LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head LI Concrete LiMetal LI Circular [1 Double LI No

LI Closed LI PVC/Plastic LIBrick [1 Elliptical LI Triple Diameter: (in) LI PartiallyFLOW:

LI None ckle
pipe LI Other: LI Other: LI Fully

L Substantial LI Open LI Concrete LIEarthen LI Parabolic Width (Top): (in)

L Moderate LI Trapezoid Depth:

El Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: EINo DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
LI None LIGas LI None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited PooL QUALITY: LI No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY FLOATABLES:

OTHER

CONCERNS:

I LiNone

TURBIDITY: I [} None LI Slight Cloudiness LI Cloudy LI Opaque

COLOR: [ 0 Clear LI Brown LI Grey [] Yellow LI Green LI Orange LI Red LI Other:

LI Sewage (toilet paper, etc.)

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) LI Other:



Storm water Ouffalis OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
no LI Storm water retrofit LI Other:

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwaler:
Is stormwater currently controlled? Land Use description:_____________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SERITY:
compared to the amount of noal flow in receiving

discharge is very small compared to the streams base I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI o

WATERSHED/SUBSHED: DATE: / /Q ASSESSED BY:

SURVEY REACH ID: TIME:i’: AM/PM PHOTO ID: (Carnera-Pic#) I#

SITE ID (ondition-#): OT- LAT° L “ LONG0 “ LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head LI Concrete LIMetal LI Circular LI Double LI No

12] Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) LI PartiallyFLOW: pipe LI Other: LI Other: LI Fully[I None LI Trickle

Li Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

LI Moderate
rapezo Depth: (in)(

LI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: 12] No DEyOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
LI None LIGas Li’None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

• FOR
FLOWING

ONLY FLOATABLES:

OTHER
CONCERNS:

TURBIDITY: I LI None LI Slight Cloudiness LI Cloudy LI Opaque

CoLoR: [ LI Clear LI Brown LI Grey El Yellow LI Green LI Orange LI Red. LI Other:

I LI None LI Sewage (toilet paper, etc)

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) El Other:



Severe Bank Erosion

WATERSHED/SUBSHED: ‘ V . DATE:/ IO ASSESSED BY: rr kc’S
SURVEY REACH: C TlME:jL:) @1/PM PHOTO ID (CAMERA-Plc #):
SITEID: (Condition-#) LoNG0? LMK GPS: (Unit ID)

ER- END LAT °
“ LONG 0 LMK

LI Downcutting

LI Widening

LI Headcutting

LI Aggrading

LI Sed. deposition

PROCESS: LI Currently unknown

LI Bed scour

LI Bank failure

Bank scour

LI Slope failure

LI Channelized

DIMENSIONS:

BANK OF CONCERN: L5J LT LI RT [1 Both (looking downstream)
LOCATION: LI Meander bend LI Straight section LI Steep slope/valley wall LI Other:

Length ((faa GPS) LT ft and/or RT ft Bottom width

Bank Ht LT ft and/or RT ft Top width

LAND OWNERSHIP: LI Private LI Public LI Unknown LAND COVER: LI Forest LI Field/Ag [1 Developed:

Bank Angle LT ° and/or RT________ Wetted Width

POTENTIAL RESTORATION CANDIDATE: LI Grade control LI Bank stabilization
LI No LI Other:

THREAT To PROPERTY/INFRASTRUCTURE: l1No LI Yes (Describe):

EXISTING RIPARIAN WIDTH: LI <25 ft LI 25 -50 ft LI 50-75ft LI 75-lOOft LI >looft

EROSION
of the stream eroding at a fast rate, erosion

widening, banks actively eroding at a
failure/erosion; likely caused by a pipe outfall, local

Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

jrade and width stable; isolated areas of bankSEVERITY(czrcle#) contributing significant amount of sediment to
moderate rate; no threat to prope or

scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or
infrastructure

Channelized LI 1 infrastructure.

4 3 1
Difficult access. Must cross wetland, steep slope orACCESS: Good access: Open area in public

Fair access: Forested or developed area
other sensitive areas to access stream. Minimalownership, sufficient room to stockpile

adjacent to stream. Access requires tree
stockpile areas available and/or located a greatmaterials, easy stream channel access for

removal or impact to landscaped areas.
distance from stream section. Specialized heavyheavy equipment using existing roads or

Stockpile areas smll or distant from stream.
equipment required.trails.

5 4 2

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



Stream Crossing scf
WATERSHED/SUBSHED: DATE: 1 / I ASSESSED BY:

‘

:uRvEYREAcHm: .I TIME::AM?v) PHOTO ID: (Camera—Pie #) /#
,

SITE ID: (condition-# SC- I LAT 0 LONG 0 LMK____ I GPS (Unit ID)

TYPE: LI Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

FOR ROAD!

RAILROAD

CROSSINGS

ONLY

SHAPE: #BARRELS: MATERIAL:

LI Arch LIBottomless LI Single Concrete
LI Box LI Elliptical I LI Double I
L1ircular I JripIe LI Other:LI Other: I LI Other:

ALIGNMENT:

LI Flow-aligned

II lot flow-aligned

L] Do not know

CONDITION: (Evidence of..)

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

DIMENSIONS: (fvariable, sketch)

Barrel diameter: - (ft)

Height:

CULVERT SLOPE:

LI Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

Culvert length:

Width:

Roadway elevation: (if)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No [3Yes LI Unknown 5’

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #) -

LI Total LI Partial
LI Temt orar LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage atIfyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 3 2 1
NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



TRTrash and Debris

[TERSHED/SUBSHED: DATE: / /Z ASSESSED BY: t’
/.

URVEY REACH ID: , TIME:’:/PM PHOTO ID: (Camera-Pic #) I#

SITE ID: (Condition-#) TR-_____ LAT 0
“ LONG 0 LMK GPS: (Unit ID)

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

LI Industrial LI Plastic LI Paper LI Metal LI Unknown LI Stream LI Public LI Unknown

LI Commercial [Flires LI Construction LI Medical LI Flooding LI Riparian r
LI Private

ea

LI Residential LI Appliances LI Yard Waste LI Illegal dump LI Lt bank AMOUNT (# Pickup truck

Automotive LI Other: ç LI Local outfall LI Rt bank
loads).

POTENTIAL RESTORATION CANDIDATE ‘tream cleanup LI Stream adoption segment LI Removal/prevention of dumping

LI no LI Other:

Ifyesfor trash or EQUIPMENT NEEDED: LI Heavy equipment LI Trash bags DZUnknown
DUMPSTER WITHIN 100 Fr:

debris removal I
WHO CAN DO 1T LI Volunteers LI Local Gov LI Hazmat Team LI Other 1}’Yes LI No LI Unknown

CLEAN-up A small amount of trash (i.e., less A large amount of trash, or bulk items, in a small area I A large amount of trash or debris scattered over a large
than two pickup truck loads) located j with easy access. Trash may have been dumped over I

. area, where access is very difficult. Or presence of drumsI a long period of time but it could be cleaned up in aPOTENTIAL:
or indications of hazardous materialsinside a park with easy access I few days, possibly with a small backhoe.(Circle #)

5’ 4 3 2 1
NOTES:

REPORTED TO AUTHORITIES LI YES LI NO



START

Reach Leve Assessment RI1
S1RVEYREACHm: WTRSHDISUBSHD: () / DATE:7//

ASSESSEDBY:

TIME:1:fAM/PM) LMK:

____

END TIME::AM/PM L,MK: GPS ID:

LAT-°__________ LONG7° p.” ‘9 LAT° “ LONG° ‘

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
LI None Q4itermittent LI Trace LI Clear LI Trace E] Overcast Partly cloudy
SURROUNDING LAND USE: LIindustrial LI Commercial LI Urban/Residential LI Suburban/Res Mfrested LI Institutional

LI Golf course LI Park LI Crop LI Pasture LI Other:

AVERAGE CONDITIONS (check applicable).• REACH SKETCH AND SITE IMPACT TRACKING

DOMINANT SUBSTRATE

LI Silt/clay (fine or slick) LI $obble (2.5 —10”)
LI Sand (gritty) t’Boulder(>l0”)
LI Gravel (0.1-2.5”) LI Bed rock

/
WATER CLARITY Clear LITurbid (suspended matter)
LI Stained (clear, naurally colored LI Opaque miIky,
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: LInone LI some LI lots
IN STREAM Floating: LI none LI some LI lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
LI Fish LI Beaver LI Deer
LI Snails LI Other: ))r’rc\
,

LI Mostly shaded (>75% coverage)
STREAM SHADING LI Halfway (50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS L Widening LI Bank failure
LI Headcutting [‘Bank scour

LI Unknown LI Aggrading LI Slope failure
[1 Sed. deposition [I Channelized

CHANNEL
Height: LT bank

DIMENSIONS RT bank
(FACING Width: Bottom “ (ft)
DOB’NSTREAM)

Top ! (ft)

• REACH ACCESSIBiLITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails, small or distant from Specialized heavy
,. equipment required.

stream.

- 3

REPORTED TO AUTHORITIES YES No

BASE FLOW AS %
CHANNEL WIDTH

LI 0-25%
LI25-50 %

LI 50%-75%
I’75-l00%

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

_____________

2)

___________________________________________________

NOTES: (biggest problem you see in sun’e577’each)



[ : OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May modify logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removed

on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are npf new fall and tranent). rate at high end of scale).

20 19 18 17 (16) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate nparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 8 :7) 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
significant amount of sediment to(facing little potential for future problems.

impaired riparian vegetation or threat to property or
stream; obvious threat to propertydownstream) <5% of bank affected,

adjacent use. infrastructure
or infrastructure.

Left Bank 10 9 8 7 6 5 /‘ ) 3 2 1 0
Right Bank 10 9 8 7 5 ‘‘ 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12ç11) 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CoNDiTIoN

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not

WiDTH impacted zone. only minimally, zone a great deal, human activities.

LeftBankl0 9 (.,“ 7 6 5 4 3 2 1 0
RightBankl0 9 8 7 6 (,) 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old type is turf or crop landfield
20 19 18 17 (‘6) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 1lJ 10 9 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACFI
material, land development, or development, or manmade structures, filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 (Ii’) 12 11 10 9 8 7 6 5 4 3 2 1 0

• ,

ub Total In-stream: /80 + Buffer/Floodplain: /80 Total Survey Reach ‘ ‘ /160



Storm Water OutfaHs OT

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
El no El Storm water retrofit El Other:

Ifyes for daylighting:

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyesfor storrnwater:
Is stormwater currently controlled? Land Use description:_______________________________________

El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of noal flow in receiving

discharge is very small compared to the stream’s base
of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO

WATERSHED/SUBSHED: _‘) i, DATE:/ ASSESSED BY:

dURVEY REACH ID: TIME::AM!PM PHOTO ID: (Camera-Pic#) /# - -

SITEID(Condiflon-#): OT-____ LAT-° LONG° “ LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LT ElRT El Head El Concrete ElMetal El Circular El Double El No

El Closed El PVC/Plastic ElBrick El Elliptical El Triple Diameter: (in)
El PartiallyFLOW: pipe

El Other: El Other:
El FullyEl None El Trickle

El Moderate
El Trapezoid Depth: : -•

— (in)El Substantial El’Jpen El Concrete El’Earthen
El Parabolic Width (Top): ‘- (in)El Other: channel El Other:
El Other: (Bottom): (in)

C0NIMTION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
El None ElGas Elone El None El Brown El Orange El Green
El Chip/Cracked El Sewage ElOily l’Tormal El Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited POOL QUALITY: El No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

. FOR
FLOWING

ONLY
TURBIDITY:

FLOATABLES:
I Li None

OTHER

CONCERNS:

I LI None

Li Slight Cloudiness

COLOR: Q’Clear El Brown El Grey El Yellow El Green El Orange U Red El Other:
l_____.__ —

—

LI Sewage (toilet paper, etc.)
LI Cloudy

I ZZ - -

LI Opaque

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:

LI Petroleum (oil sheen) LI Other:



Storm Water Outlalis OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization

LI no LI Storm water retrofit LI Other:

rWATERSHED/SUBSHED: I DATE: I /_‘ ASSESSED BY:

SURVEY REACH ID: TIME:_:AM/PM PHOTO ID: (Carnera-Pic#) I#

SITE ID (Condition-#): OT- • LAT 0
“ LONG “ LMK_____ GPS: ( Unit ID)

BANK: TYPE: MATERIAL: SHAPE: ingle DIMENSIONS: SUBMERGED:

LILT LIRT LI Head LI Concrete LIMetal LI Circular LI Double LI No
LIClosed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) LI PartiallyFLOW: pipe LI Other: LI Other: [1 Fully[1 None LI Trickle

LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

LfModerate

LI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: LI’No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
LI None LIGas LrNone Mlone LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited

POOL QUALITY: LI No pool
LI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR

FLOWING

ONLY
TURBIDITY:

FLOATABLES:

OTHER

CONCERNS:

I LI None LI Slight Cloudiness

COLOR: j LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

I LINone LI Sewage (toilet paper, etc.)
LI Cloudy LI Opaque

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) LI Other:

Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:_________________________________

LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noal flow in receiving
discharge is very small compared to the stream’s base

of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor/localized.significant impact downstream.

5 4 3 2 1

SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI NO



Severe Bank Eiosion EI.
rATERSHED/SUBSHED

, DATE: / I< ASSESSED BY:
‘
ç

SURVEY REACH: TIME::AM/PM PHOTO ID (CAME-P1C #); I#

° ‘ LMK I GPS: (Unit ID)
SITE ID: (Condition-#) START LAT LONG

ER- END LAT O?? LONG O?t LMK

PROCESS: L Currently unknown BANK OF CONCERN: J LT LI RT El Both (looking downstream)

El Downcutting El Bed scour LOCATION: lJ’Meander bend El Straight section El Steep slope/valley wall El Other;

Li Widening Bank failure DIMENSIONS:

Headcutting El Bank scour Length ((fno GPS) LT ft and/or RT ft Bottom width

Aggiading Slope failure Bank Ht LT ft and/or RT ft Top width

El Sed. deposition El Channelized Bank Angle LT ° and/or RT________ Wetted Width

LAND OWNERSHIP: El Private El Public [ Unknown LAND COVER: [J Forest El Field/Ag El Developed;

POTENTIAL RESTORATION CANDIDATE: El Grade control ank stabilization
El No El Other:

THREAT TO PROPERTY/INFRASTRUCTURE: El No LI Yes (Describe);

EXISTING RIPARIAN WIDTH: ‘25 ft El 25 -50 ft El 50-75ft El 75-lOOft El >lOOft

EROSION Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate; erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
SEVERITY(circle#) contributing significant amount of sediment to

moderate rate; no threat to property or
scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or

infrastructure
Channelized= LI 1 infrastructure.

5 4 3 2 1
Good access; Open area in public Difficult access. Must cross wetland, steep slope orACCESS: Fair access: Forested or developed area

other sensitive areas to access stream. Minimalownership, sufficient room to stockpile
adjacent to stream. Access requires tree

stockpile areas available and/or located a greatmaterials, easy stream channel access for
removal or impact to landscaped areas.

distance from stream section. Specialized heavyheavy equipment using existing roads or
Stockpile areas small or distant from stream,trails. equipment required.

5 4 3 2 1

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES El YES El No



Stream Crossing scI
I WATERSHED/SUBSHED: , DATE: / ci / ASSESSED BY: cvc

URVEY REACH ID: TIME:_±: AM/PM PHOTO ID: (Camera-Pic #) /#

SITE ID: (Condition-#) Sc- LAT LONG° LMK GPS (Unit ID)

TYPE: LI Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other: -

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: (fvariable, sketch)

LI Arch LIBottomless LI Single LI Concrete [1 Flow-aligned Barrel diameter:
LI Box LI Elliptical LI Double LI Metal LI Not flow-aligned Height:

FOR ROAD/ LI Circular LI Triple LrOther: LI Do not know
RAILROAD LI Other: LI Other:

Culvert length:cROSSINGS cONDmoN: (Evidence of..) CULVERT SLOPE:
ONLY

LICracking/chipping/corrosion LI Downstream scour hole LI Flat Width:

LI Sediment deposition LI Failing embankment LI Slight (2° — 5°)

LI Other (describe): LI Obvious (>5°) Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair EI’bther: •

IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total Partial

LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migrafion of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LI Other:
5 4 3

NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



Stream Crossing SC

TYPE: El Road Crossing El Railroad Crossing fl Manmade Dam El Beaver Dam El Geological Formation El Other:

DIMENSIONS: (fvariable, skeick)

Barrel diameter:

Height:

Culvert length:

Width:

Roadway elevation: (f’O

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

SHAPE:

El Arch ElBottomless
El Box El Elliptical
El Circular
El Other:

CONDITION: (Evidence of.)

# BARRELS:

El Single
El Double
El Triple
El Other:

MATERIAL:

El Concrete

El Metal

El Other:

El Cracking/chipping/corrosion El Downstream scour hole

El Sediment deposition El Failing embankment

El Other (describe):

ALIGNMENT:

El Flow-aligned

El Not flow-aligned

El Do not know

CULVERT SLOPE:

El Flat

El Slight (2° — 5°)

El Obvious (>5°)

WATERSHED/SUBSHED: -‘ DATE:’/ L ASSESSED BY:

URVEY REACH ID: 2 TIME::AM/PM PHOTO ID: (Camera-Pic #) /#

SITE ID: (Condilion-#) SC- LAT °
tT LONG0 “ LMK GPS (Unit ID)

NOTES/SKETCH:

I REPORTED TO AUTHORITIES El YES El No

POTENTIAL RESTORATION CANDIDATE El Fish barrier removal El Culvert repair/replacement El Upstream storage retrofit

El no El Local stream repair El Other:

IS SC ACTING AS GRADE CONTROL El No [ Yes El Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
El Total El Partial
El Tem ora El Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

°
‘ road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

El Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
El Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

ElOther: 5 4 3 2 1



Stream Crossing

WATERSHED/SUBSHED: L. DATE: I f I O I ASSESSEDBY:

URVEY REACH ID: TIME: : AM/PM PHOTOID:(Camera-Pic#) /#

SITE ID: (C’ondition-# Sc- >> LAT° LONG0 LMK____ GPS (Unit ID)

TYPE: LI Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical
LI Circular

LI Other:

# BARRELS:

LI Single
LIDouble
LI Triple

LI Other:

?VIATERIAL:

LI Concrete

LI1Ietal

LI Other:

CONIITI0N: (Evidence of.)

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

ALIGNMENT:

LI Flow-aligned

LI Not flow-aligned

LI Do not know

CULVERT SLOPE:
IiFlat

LI Slight(2°—5°)

LI Obvious (>5°)

DIMENSIONS: (ifvariable, sketch)

Barrel diameter: (Ii)

Height:

Culvert length: J - (ft)

Width:

Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial

LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 3 2 1

NOTES/SKETCH: ,

,

REPORTED TO AUTHORITIES LI YES LI No



TR
Trash and Debris

r Th,-., )-.. I
VATERSHED/SUBSHED: ‘.. . DATE: /L ASSESSED BY:

SURVEY REACH ID: ‘ TIME:’:’/PM PHOTO ID: (Camera-Pic #) I#

SITEm: (Condi1ion) TR-_____ LAT° ‘
“ LONG°

N LMK GPS: (Unit ID)

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

LI Industrial LI Plastic Q Paper LI Metal
El Unknown

Li Stream LI Public [1 Unknown
LI Private

LI Conunercial LI Tires El Construction LI Medical LI Flooding LI Riparian Area

LI Residential LI Appliances LI Yard Waste LilIlegal dump LI Lt bank AMOUNT (# Pickup truck

Q’Automotive El other: El Local outfall LI Rt bank
loads).

POTENTIAL RESTORATION CANDIDATE Li’Stream cleanup LI Stream adoption segment LI Removal/prevention of dumping

LI no LI Other:

Ifyes for trash or EQUIPMENT NEEDED: LI Heavy equipment LI Trash bags Li <Unknown I DUMPSTER WITHIN 100 Fr:
debris removal

WHO CAN DO IT Li Volunteers LI Local Gov LI Hazmat Team LI Other Li Yes LI No LI Unknown

CLEAN-UP A small amount of trash (i.e., less A large amount of trash, or bulk items, in a small area
A large amount of trash or debris scattered over a largeI with easy access. Trash may have been dumped over I area, where access is very difficult. Or presence of drumsPOTENTIAL:

than two pickup truck loads) located
a long period of time but it could be cleaned up in ainside a park with easy access I few days, possibly with a small backhoe. or indications of hazardous materials

(Circle #)
5 4 3 2 1

NOTES:

REPORTED TO AUTHORITIES LI YES LI NO



Reach Level Assessment 1I1

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

SURVEY REACH ID:Ct WTRSHD/SUBSFID: j’ DATE:J_/10/O
SSESSED BY.

START TIME:JIL9/PM LMK: END TIME:I2L:&AM/P’J. LMK: GPS ID:

LAT!-L’°’ ? LONG ° ‘‘ LAT’°” ‘ LONG° :.2 ;.-“

DESCRIPTION: ‘ DESCRIPTION: a4

I5S ,

RAIN IN LAST 24 HOURS Li Heavy rain Li Steady rain PRESENT CONDITIONS Li Heavy rain El Steady rain Li Intermittent

Li None Ffntermittent Li Trace Clear Li Trace Li Overcast Li Partly cloudy

SURROUNDING LAND usE: Li Industrial Li Commercial Li Urban/Residential (Suburban/Res Li Forested Li Institutional
Li Golf course Li Park Li Crop LI Pasture El”Other: / —

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITKIMPACT TRACKING

BASE FLOW AS % Li 0-25% Li 50%-75%
CHANNEL WIDTH Li25-50 % 5-100%

DOMINANT SUBSTRATE
Li Silt/clay (fine or slick) El’ Cobble (2.5 —10”)
Li Sand (gritty) Li Boulder (>10”)
Li Gravel (0.1-2.5”) Li Bed rock

WATER CLARITY Clear LiTurbid (suspended matter)

Li Stained (clear, naturally colored) Li Opaque (milky)
Li Other (chemicals, dyes)

C’
(\

AQUATIC PLANTS Attached: “none Li some Li lots
IN STREAM Floating: ‘one Li some Li lots

WILDLIFE IN OR
(Evidence of)

ROUND STREAM
1k/Fish Li Beaver Li Deer
Li Snails lLi’Other: 1

1/Mostly shaded (>75% coverage)
STREAM SHADING Li Halfway (50%)
(water suiface) Li Partially shaded (25%)

Li Unshaded (<25%)

CHANNEL LI Downcutting EJ Bed scour

DYNAMICS LI Widening LI Bank failure

LI Headcutting LI Bank scour

LI Unknown [Z] Aggrading LI Slope failure
‘Sed. deposition LI Channelized

CHANNEL
Height: LT bank ) (ft)

DIMENSIONS RTbank
(FACING Width: Bottom
DOWNSTREAM)

Top 3 (ft)

REACH ACCESSIBILITY

Good: Open area Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials,
Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using
Stockpile areas distance from stream.

existing roads or trails,
small or distant from Specialized heavy
stream. equipment rquiI,ed.

I

5 4 3 2 (1)

__________________________________________

NOTES: (biggest problem you see in survey reach) “““

REPORTED TO AUTHORITIES LI YES LI No



r_________ Optimal

OVERALL STREAM CoNDITIoN

Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than(May mod(.15? logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are new fall and transient). rate at high end of scale).

20 19 (i8) 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 (9 8 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks on
BANK Banks stable; evidence of erosion Grade and width stable; isolated Past downcutting evident, active

both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use infrastructure stream; obvious threat to property

or_infrastructure.
Left Bank 10 (9 8 7 6 5 4 3 2 1 0
Right Bank 10 .9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.‘ONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 (18) 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFERAND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor
Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet littleactivities (i.e., parking lots, roadbeds,

human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER
clear-cuts, lawns, crops) have not

only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9) 8 7 6 5 4 3 2 1 0
Right Bank 10 (9) 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 Il 10 9 8 7 6 5 4 3 2 1 0
-

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 ,l4 ) 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENcROAcFI
material, land development, or development, or manmade structures,

filling, land development, or land development, or man-made
manmade structures, some structures). Significant effect onMENT manmade structures but not effecting floodplain function
effect on floodplain function floodplain functionDN

20 19 t8’) 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

‘‘N

ub Total In-stream: /- /80 ± Buffer/Floodplain: , /80 = Total Survey Reach /160



Stream Crossing SC 1

TYPE: Ifoad Crossing LI Railroad Crossing LI Manmade Dam [I Beaver Dam LI Geological Formation I1J’bther:f (.

FOR ROAD/
RAILROAD

CROSSINGS

ONLY

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical
LI Circular

LI Other:

# BARRELS:

E(Single
LI Double
LI Triple
LI Other:

DIMENSIONS: (([variable, sketch)

Barrel diameter: — (ft)

Height:

Culvert length:

Width:

Roadway elevation:’ ‘ (ft)

MTERIAL:

EJ Concrete

LI Metal

LI Other:

CONDITION: (Evidence of

fracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

ALIGNMENT:

LI Flow-aligned

LI Not flow-aligned

LI Do not know

CULVERT SLOPE:

LI Flat

‘glight (2° — 5°)

LI Obvious (>5°)

[IATERSHED/SUBSHED: J-.J : DATE: / /[ /jj I ASSESSED BY:

URVEY REACH ID: . TIME:JL:,2Ol(M/pM PHOTO ID: (Camera-Pie #) /#
SITE ID: (ondition-# SC- I LAT L/lO LONG ‘ LMK GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

0 no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE:

.. upstream movement of or partial blockage that may very little viable fish habitat
LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls,

LIOther:
5 4 3 2

NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



Stream Crossing SC
1

WATERSHED/SUBSHED:
‘

P - DATE: Ii i IC ASSESSED BY: $

URVEY REACH ID: P TIME::OAM/P PHOTO ID: (Camera-Pic #)

SITEID:(Condition-#) Sc- )C LATzL0 t3 LONG-° J ‘5P” LMK GPS(UnitID)

TYPE: Ef’Ioad Crossing El Railroad Crossing El Manmade Dam El Beaver Dam [] Geological Formation C] Other:

FOR ROAD!

RAILROAD

CROSSINGS

ONLY

SHAPE:

U Arch UBottomless
C] Box C] Elliptical
C]<Circular

C] Other:

# BARRELS:

M’Single

C] Double

C] Triple

C] Other:

DIMENSIONS: (fvariable, sketch)

Barrel diameter: 3 (ft)

Height:

Culvert length:

Width:

Roadway elevation: (ft)

MATERIAL:

EYConcrete

C] Metal

C] Other:

CONDITIoN: (Evidence of..)

C]’Cracking/chipping/corrosion C] Downstream scour hole

C] Sediment deposition C] Failing embankment

C] Other (describe):

ALIGNMENT:

C] Flow-aligned

C] Not flow-aligned

C]’bo not know

CULVERT SLOPE:
C]lat

C] Slight (2°— 5°)

C] Obvious (>5°)

NOTES/SKETCH:

I REPORTED TO AUTHORITIES C] YES C] NO

POTENTIAL RESTORATION CANDIDATE C] Fish barrier removal C] Culvert repair/replacement C] Upstream storage retrofit

C] no C] Local stream repair C] Other:

Is SC ACTING AS GRADE CONTROL LINo C] Yes C] Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
C] Total C] Partial

C] Temporary EtUnknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
C] Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

C] Other:
5 4 3 2 1



Storm Water Out(afls OT
I WATERSHED/SUBSHED:

V:

V I DATE: / /0 / ASSESSED BY:
,

SURVEYREACH1D: TIME::AI!PM PHOTO ID: (amera-Pic#) /# 7
SITEID(Condition-#): OT-O LATO ??LONGO LMK bPS: (Unit ID)

BANK , TYPE: MUERIAL: SHAPE: Eingle DIMENSIONS: SUBMERGED:
LILT URT Head

{‘losed
U”Concrete [IMetal U Circular U Double Uio

FLOW: U PVC/Plastic UBrick U Elliptical U Triple Diameter: V (in) U Partially

LI None ‘rickle
pipe U Other: U Other: LI Fully

U Moderate
Trpezoid Depth: (in)LI Substantial U Open L Concrete U Earthen
U Parabolic Width (Top): (in)U Other: channel U Other:
U Other: (Bottom): (in)

CONDITION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: U None
U None UGas U None U None U Brown 6range U Green
[I Chip/Cracked U Sewage UOily U Normal U Other:
U Peeling Paint URancid/Sour U Flow Line U Inhibited PooL QUALITY: o pool
U Corrosion U Sulfide U Paint U Excessive

U Good UOdors UColors UOiIs
U Other: U Other: ElOther: ‘j S [Ither: V

c U Suds U Algae U Floatables

U Other:

FOR CoLoR: U Clear U Brown U Grey U Yellow Green Orange U Red U Other:•
FLOWING TuRBIDITY: I U None U Slight Cloudiness I’Cloudy U Opaque

ONLY. FLOATABLES: j 4one U Sewage (toilet paper, etc.) U Petroleum (oil sheen) U Other:

OTHER U Excess Trash (paper/plastic bags) U Dumping (bulk) U Excessive Sedimentation
VCONCEPS: ‘Needs Regular Maintenance U Bank Erosion U Other:

POTENTIAL RESTORATION CANDIDATE fJ’ Discharge investigation U Stream daylighting U Local stream repair/outfall stabilization

U no U Storm water retrofit U Other:
Ifyes for daylighting:

ion: Slope:Length of vegetative cover from outfall: Type of existing vegetat

Ifyes for stormwater:
V

V

Is stormwater currently controlled? Land Use description:
V

U Yes U No EI’Not investigated Area available:

IOUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the j Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

j discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving discharge is very small compared to the stream’s base
of causing any erosion problems.

(circle #) stream; discharge appears to be having a flow and any impact appears to be minor? localized.significant impact downstream.

5 4 (3’) 2

SKETCH/NOTES:

REPORTED TO AUTHORITIES: U YES U NO



Reach Level Assessment

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

. SURVEYREACHID: WTRsHD/SuB5HD: DATE:r/’°/)
ASSESSED BY:

START TIME::AM/PM LMK: END TIME::AM/PM LMK: GPS ID:

LAT° “ LONG° “ LAT° “ LONG°___________

DESCRIPTION: ) DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
LI None LI Intermittent LI Trace LI Clear LI Trace El Overcast LI Partly cloudy
SURROUNDING LAND USE: U Industrial LI Commercial U Urban/Residential LI Suburban/Res LI Forested U Institutional

El Golf course U Park LI Crop LI Pasture LI Other:

• AVERAGE CONDITIONS (check applicable). REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % LI 0-25% LI 50%-75%
CHANNEL WIDTH E125-50 % LI 75-100%

DOMINANT SUBSTRATE
LI Silt/clay (fine or slick) LI Cobble (2.5 —10)
LI Sand (gritty) LI Boulder (>10)
LI Gravel (0.1-2.5) LI Bed rock

WATER CLARITY U Clear LlTurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky,)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: LI none LI some U lots
IN STREAM Floating: U none LI some LI lots

WILDLIFE IN OR
(‘Evidence of)
LI Fish LI Beaver LI Deer

ROUND STREAM LI Snails LI Other:

LI Mostly shaded (75% coverage)
STREAM SHADING LI Halfway (50%)
(water suiface) LI Partially shaded (>25%)

LI Unshaded (< 25%)

CHANNEL Li Downcutting Li Bed scour

DYNAMICS Li Widening Li Bank failure
Li Headcutting Li Bank scour

Li Unknown Li Aggrading Li Slope failure
Li Sed. deposition Li Channelized

CHANNEL
Height: LT bank

DIMENSIONS RT bank
(FACING Width: Bottom
DOWNSTREAM)

Top

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great
Stockpile areas distance from stream.equipment using

existing roads or trails
small or distant from Specialized heavy
stream. equipment required.

‘1

I

_________

I 3
NOTES: (biggest problem you see in survey reach)

.,

.

\j’ ‘S.: ,

“- S ,
-. .:, — REPORTED TO AUTHORITIES YES D No



. OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May mod( logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are o new fall and og) transient). rate at high end of scale).

2019181716 1514 131211 109 8 7 6 543210

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 9 8 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable, evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected.
adlacent use infrastructure stream; obvious threat to property

or_infrastructure.
LeftBankl0 9 8 7 6 5 4 3 2 1 0
RightBanklo 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 Il 10 9 8 7 6 5 4 3 2 I 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Reach Leve Assessment

SURVEY REACH ID: WTRSHD/SuBSHD: i,,, DATE:
ASSESSED BY:

START TIME:!? :777 AM/PM LMK: END TIME:) :2) AM/PM LMK: GPS ID:

LAT° LONG° LAT’qi° ‘ ‘ ‘-“ LONGU° ‘

DESCRIPTION: DESCRIPTION:

BASE FLOW AS % 0 0-25% 0%-75%
CHANNEL WIDTH 025-50 % 0 75-100%

DOMINANT SUBSTRATE /
0 Silt/clay (fine or slick) Cobble (2.5 —10)
U Sand (gritty) El Boulder (>10’)
E Gravel (0.1-2.5”) 0 Bed rock

WATER CLARITY VClear UTurbid (suspended matter)
El Stained (clear, naturally colored) El Opaque (milky)
El Other (chemicals, dyes)

Attached: 1 none El some El lotsAQUATIC PLANTS

IN STREAM Floating: 0 none 0 some 0 lots
(Eyidence of) /

WILDLIFE IN OR
El Fish El Beaver EU’Deer

AROUND STREAM
0 Snails El Other:

0Mostly shaded (75% coverage)
STREAM SHADING 0 Halfway (50%)
(water surface) 0 Partially shaded (>25%)

0 Unshaded (< 25%)

IDowncutting LI Bed scourCHANNEL

LI Widening LI Bank failureDYNAMICS
LI Headcutting Bank scour
‘Aggrading LI Slope failureLI Unknown LI Sed. deposition LI Channelized

(ft)Height: LT bank
CHANNEL

RT bankDIMENSIONS
-(FACING Width: Bottom

DOWNSTREAM)

(ft)Top

REACH ACCESSIBILITY

Fair: Forested or Difficult. Must crossGood: Open area in
developed area wetland, steep slope, orpublic ownership,
adjacent to stream. sensitive areas to get tosufficient room to
Access requires tree stream. Few areas tostockpile materials,
removal or impact to stockpile availableeasy stream channel
landscaped areas. and/or located a greataccess for heavy
Stockpile areas distance from stream.equipment using
small or distant from Specialized heavyexisting roads or trails,
stream. ...pquipment required.

RAIN IN LAST 24 HOURS 0 Heavy rain 0 Steady rain PRESENT CONDITIONS El Heavy rain El Steady rain El Intermittent
El None V1ntermittent El Trace El Clear El Trace El Overcast 4artly cloudy
SURROUNDING LAND USE: El Industrial El Commercial El Urban/Residential El Suburban/Res El”Forested El Institutional

El Golf course El Park 0 Crop El Pasture El Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

177t

-

__/

5 4
NOTES: (biggest problem you see in surveyiiach,/

3

REPORTED TO AUTHORITIES El YES Li No



..

OVERALL STREAM CONDITION
S

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 4070% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of Less than 20% stable habitat; lack
habitat availability less than

(May mod(j logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removed
on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are ooi new fand-si transient). rate at high end of scale).

20 19 /18 /17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate nparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining stubble height.downstream) grow naturally, height remaining.

LefiBanklO
/9,)

8 7 6 5 4 3 2 I 0

Right Bank 10 ‘9 8 7 6 5 4 3 2 1 0

“ Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for fOture problems.

impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected.

adjacent use. infrastructure
stream; obvious threat to property

,, or infrastructure.
Left Bank 10 19/ 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

/‘.

20 19/ 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘—“ OVERALL BUFFER AND FLOODPLAIN CONDITION

‘ Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal, human activities.WIDTH impacted zone,,,

LeftBank(1O; 9 8 7 6 5 4 3 2 1 0
Right Bank’ Iii 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominarii loodplain vegetation type Predominant floodplain vegetation
Predominant floodplain

Predominant floodplain vegetation
VEGETATION is mature forest type is young forest vegetation type is shrub or old

type is turf or crop land
‘ field

20 19 18 l7 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland arn-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of stand ing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water stand ing/ponded water standing/ponded water stand ing/ponded water

20 19 l8) 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0
‘‘-‘ Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENC ROACH-
material, land development, or development, or manmade structures,

filling, land development, or land development, or man-made
manmade structures, some structures). Significant effect onMENT

manmade structures but not effecting floodplain function
effect on floodplain function floodplain function_______________

20 19 / 18 )17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0
.

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Reach Level Assessment

START

LAT0 7’ V

BASE FLOW AS % El 0-25% ‘ 50%-75%
CHANNEL WIDTH El25-50 % El 75-100%

DOMINANT SUBSTRATE

El Silt/clay (fine or slick) El Cobble (2.5 —10)
q.Sand (gritty) El Boulder (>10)
El Gravel (0.1-2.5) El Bed rock

/
WATER CLARITY Clear ElTurbid (suspended matter)
El Stained (clear, naturally colored) El Opaque (milky
El Other (‘chemicals, dyes)

AQUATIC PLANTS Attached: none El some El lots
IN STREAM Floating: El none LI some El lots

(Evidence of)
WILDLIFE IN OR SlFish El Beaver El”f3eer
AROUND STREAM El S ails El Other: .

ostly shaded (>75% coverage)
STREAM SHADING El Halfway (>50%)
(water surface) El Partially shaded (25%)

El Unshaded (< 25%)

CHANNEL ‘Downcutting Bed scour

DYNAMICS Widening LJ Bank failure
Headcutting I”Bank scour

E Unknown
Aggrading fl Slope failure
Sed. deposition Channelized

‘2
CHANNEL

Height: LT bank .“ (ft)

DIMENSIONS RT bank
(FACING Width: Bottom
DOWNSTREAM)

Top -‘ (ft)

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. .gquipment required.

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (OT ER, IB,SC. UT, TR, MI,) as well as any additional

features deemed approp dicate direction offlow

I

SURVEY REACHID :et.!?,5!E WTRSHD/SUBSHD: A- DATE: /L
ASSESSED BY:

TIME:j/:&(’2AM/PM LMK:

____
____

___________

L0NG’2L° 2t ‘‘Y “

___________
__________

END T1ME:: A/c AM/PM LMK: GPS ID:
LATI’0 U v V LONG.0 V

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS El Heavy rain El Steady rain PRESENT CONDITIONS El Heavy rain El Steady rain El Intermittent
El None 4nteniiittent El Trace El Clear El Trace El Overcast [B1ctly cloudy
SURROUNDING LAND USE: El Industrial El Commercial El Urban/Residential El Suburban/Res LS/orested El Institutional

El Golf course El Park El Crop El Pasture El Other: jJ. “

• AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT rRACKIN

I

5 4 3 72 ,)
NOTES: (biggest problem you see in survejT’,ach)

REPORTED TO AUTHORITIES YES IJ No



•

.. OVERALL STREAM CONDiTION

Optimal Suboptimal Marginal Poor
;NSTREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than(May mod5 logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are new fall and not transient). rate at high end of scale).

20 19 18 17 16 715 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-9f the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one-
vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 () 8 7 6 5 4 3 2 I 0

Right Bank 10 .,‘.-‘ 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use infrastructure stream; obvious threat to property

. or infrastructure.
Left Bank 10 9 7 6 5 4 3 2 1 0
Right Bank 10 9 , 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

—‘
20 19 18 17 16 15 (14 ,t13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds, human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER
clear-cuts, lawns, crops) have not

only minimally, zone a great deal. human activities.WIDTH
impacted zone.

Left Bank 10 9 ,78’) 7 6 5 4 3 2 1 0
Right Bank 10 ,/ ) L4 7 6 5 4 3 2 1 0

L’ Predominant floodplainFLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain vegetation
VEGETATION is mature forest type is young forest vegetation type is shrub or old

type is turf or crop landfield
20 19 18 17 7ftN 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0-__________

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 Nl2 11 10 9 8 7 6 5 4 3 2 I 0
}

Sub Total In-stream: /80 Buffer/Floodplain: /80 = Total Survey Reach /160



Storm water Outfalls OT

POTENTIAL RESTORATION CANDIDATE Discharge investigation fl Stream daylighting Local stream repair/outfall stabilization
LI no LI Storm water retrofit Other:

Ifyes for daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

.JIfyesfor stormwater:
Is stormwater currently controlled? Land Use description:_______________________________________
LI Yes Q No Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherSEVERITY: strong smell. The amount of discharge is significant discharge has a color and)or odor, the amount of

discharge; staining; or appearancecompared to the amount of normal flow in receiving
discharge is very small compared to the stream’s base

of causing any erosion problems
(circle #) stream, discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 (‘4
3 2

<,JSKETCHINOTES: i
1•

I

t’ “

I

_*s.—/

REPORTED TO AUTHORITIES: LI YES LI NO

WATERSHED/SUBSHED: ‘ 7 I DATE: /O> ASSESSED BY:

SURVEY REACH ID: 7 7
‘ TIME: :AM/PM PHOTO ID: (Camera-Pic #)bCwc i# /‘/

SITE ID(Conditfoa4): OT-O LAT0 “L0NG°_2U I LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Single DIMENSIONS: SUBMERGED:
LT LIRT LI Head LI Concrete I1Metal [) Circular j Double “ No

Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) [] PartiallyFLOW: pipe LI Other: LI Other: LI FullyLI None LI Trickle
Moderate LI Trapezoid Depth: (in)LI Substantial LI Open [I Concrete LI Earthen

LI Parabolic Width (Top): (in)LI Other: channel LI Other:
LI Other: (Bottom): (in

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: JNonei:i.None LI Gas LI None None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY
TURBIDITY:
FLOATABLES:

OTHER

CONCERNS:

I El None El Slight Cloudiness

COLOR: [ 13.Clear LI Brown LI Grey [1 Yellow LI Green LI Orange LI Red LI Other:

I El None fl Sewage (toilet paper, etc.)

LI Cloudy LI Opaque

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) fl Excessive Sedimentation
LI Needs Regular Maintenance Bank Erosion j Other: .E.

El Petroleum (oil sheen) LI Other:



Storm VVater QutfaUs OT

POTENTIAL RESTORATION CANDIDATE Li Discharge investigation Li Stream daylighting Li Local stream repair/outfall stabilization
Li no Li Storm water retrofit Li Other:

WATERSHED/SUBSHED: DATE: / ASSESSED BY:

SURVEY REACH c TIME:I’:AM/PM PHOTO ID: (carnera-Pic #) /#
‘

s1TEm(condio): OT-: LAT0 : ‘)7o “LoNG° LMK GPS:(UnitID)

BANK: TYPE: MATERIAL: SHAPE: ‘Single DIMENSIONS: SUBMERGED:
LILT LiRT “Head Concrete LiMetal “Circular Li Double Jo

“Closed Li PVC/Plastic LiBrick Li Elliptical Li Triple Diameter: (iI’I) LI PartiallyFLOW: pipe Li Other: Li Other: Li FullyLI None LI Trickle
LI’Moderate

LiTrPZO Depth: On)LI Substantial Li Open Li Concrete Li Earthen
Li Parabolic Width (Top): (in)[1 Other: channel Li Other:
Li Other: (Bottom): (in)

COiDITION: ODOR: io DEoSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: Li None
‘None LiGas ‘Jone Li None Li Brown Li Orange ‘Green

Li Chip/Cracked Li Sewage LiOily Normal Li Other:
Li Peeling Paint LiRancid/Sour Li Flow Line Li Inhibited POOL QUALITY: No poolLi Corrosion Li Sulfide Li Paint Li Excessive Li Good LiOdors LiColors LiOilsLi Other: Li Other: LiOther: Li Other: Li Suds Li Algae Li Floatables

Li Other:

• FOR
FLOWING

ONLY FLOATABLES:

OTHER
CONCERNS:

TURBIDITY: I one Li Slight Cloudiness Li Cloudy Li Opaque

COLOR: ‘CIear Li Brown. Li Grey Li Yellow Li Green Li Orange Li Red Li Other:

I 1Vone Li Sewage (toilet paper etc.) Li Petroleum (oil sheen) Li Other:
Li Excess Trash (paper/plastic bags) Li Dumping (bulk) Li Excessive Sedimentation
Li Needs Regular Maintenance Li Bank Erosion Li Other:

Ifyesfor daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:____________________________________
Li Yes Li No Li Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless, If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEvERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the streams base I of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2
SKETCH/NOTES:

01’

\
f t

j
REPORTED TO AUTHORITIES: Li YES Li NO



WATERSHED/SUBSHED: 0 IJ ASSESSED BY:
3URVEY REACH ID: 3 TIME: 2 AM!PM LHOTOID(ca1nera-Pic#) /#

SITE ID: (Condition-#)
CM-

START LAT ‘ LONG’o LMK GPS: (Unit ID)

-4

MATERIAL:

El Concrete El Gabion
Rip Rap El Earthen

El Metal

El Other:

END LAT 0 LONG 0

Does channel have perennial flow? El Yes El No

Is there evidence of sediment deposition? ElYes ElNo

Is vegetation growing in channel? ElYes ElNo

Is channel connected to floodplain? El Yes fZI No

LMK2 b

TYPE: Channelization El Bank armoring El concrete channel El Floodplain encroachment El Other:

BASE FLOW CHANNEL
ADJACENT STREAM ColufiDoRDepth of flow
Available width LI (ft) RT ! (ft)

Defined low flow channel? El Yes lEt No
Utilities Present? Fill in floodplain?

% of channel bottom % El Yes No ElYes [1’ No

POTENTIAL RESTORATION CANDIDATE El Structural repair El Base flow channel creation El Natural channel design El Cant tell

El no ElDe-channelization El Fish barrier removal El Bioengineering

CHANNEL— A long section of concrete stream (>500) -

channel where water is ve shallow (<1” A moderate length (>200) but channel stabilized and An eadhen channel less than 100 ft with good water
IZATION deep) with no natural sediments present in beginning to function as a natural stream channel. depth, a natural sediment bottom, and size and

SEVERITY: i the channel. Vegetated bars may have formed in channel, shape similar to the unchannelized stream reaches

(Circle #)
above and below impacted area.

5 4 3 2 1
NOTES:

.
— I ‘ ,

DIMENSIONS:
Height

Bottom Width

Top Width:
Length: .., (ft)

Channe) Modification C’1



Storm water OutiaNs OT

El Other:

POTENTIAL RESTORATION CANDIDATE El Discharge investigation fl Stream daylighting Local stream repair/outfall stabilization
]Storm water retrofit

Ifyes for daylighting:

SlopeLength of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor storrnwater: . .

I’ -Is stormwater currently controlled? Land Use descnption: /
El Yes Area available:

TFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the Ouffall does not have d weather
Ou

strong smell. The amount of discharge is signiflcant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY,

compared to the amount of nomal flow in receiving
discharge is ve small compared to the streams base

of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor/ localized.significant impact downstream.

5 4 3 2

SKETCH!NOTES..

-

-

—

L
.

--.

REPORTED TO AUTHORITIES: El YES El NO

WATERSHED/SUBSHED: T .l
- Q, . I DATE: ASSESSED By:

SURVEY REACH ID: TIME:7:’M/t PHOTO ID: (Caniera-Pic #) i# jgz
I

SITE ID (Condilion-#): OT-! LAT
:[y

LMK____ GPS: (Unit ID)

icc ?\ Ct N
BANK: TYPE: MATERIAL: SHAPE: ‘El Single DIMENSIONS: SUBMERGED:
IT ElRT El Head Concrete JMetal Circular Double

Diameter:
No

FLOW:
Closed El PVC/Plastic ElBrick El Elliptical El Triple n) El Partiallypipe [1 Other: El Other: El Fully[1 None El Trickle

Substantial El Open El Concrete El Earthen
El Parabolic Width (Top):_..._.jn)

Moderate
[JTrapezoid Depth:

El Other: channel El Other:
El Other: (Bottom): (in)

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: N None
None ElGas El None None El Brown El Orange El Green

El Chip/Cracked El Sewage Oily El Normal El Other:
El Peeling Paint ElRancid/Sour Flow Line El Inhibited

POOL QUALITY: No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

FOR

FLOWING
ONLY

TURBIDITY:

FLOATABLES:

OTHER

CONCERNS:

El None El Slight Cloudiness

COLoR: I El Clear El Brown El Grey [] Yellow El Green El Orange El Red El Other:

I El None El Sewage (toilet paper, etc.)
El Cloudy El Opaque

El no

El Excess Trash (paper/plastic bags) El Dumping (bulk) Excessive Sedimentation
El Needs Regular Maintenance Bank Erosion El Other:

El Petroleum (oil sheen)

El Other:



Stream Crossing sc’
WATERSHED/SUBSHED: ) DATE: /j /_ ASSESSED BY:

URVEYREACHID: T5’i - C)j TIME:L: AM/PM PHOTO ID: (Camera-Fic#) . /#

SJTEID:(Condition-#) Sc- (91 LAT L0 ç ‘Z”0’ LoNGL0/ ‘“ LMK GPS (Unit ID)

TYPE: Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam fl Geological Forniation LI Other:

SHAPE:

LI Arch LIBottomless
Li Box LI Elliptical

Circular
L Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

LI Single
LI Double
LI Triple
LI Other:

MATERIAL:

Concrete

LI Metal

LI Other:

CONDITION: (Evidence of..)

ALIGNMENT:

LI Flow-aligned

Not flow-aligned

LI Do not know

DIMENSIONS: ((fvariable, sketch)

Barrel diameter: ‘ (if)

LICracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

Other (describe): ‘

Height:

CULVERT SLOPE:
Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

Culvertlength: ‘7.f (if)

Width:

Roadway elevation: (1 (if)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

no LI Local stream repair LI Other:
I
Is SC ACTING AS GRADE CONTROL No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial

LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LI Other: 5 4 3 2
NOTES/SKETCH:

-

—
N

I I
.

.

‘
I I

y3 I I v—
, I -- -,

7

fol

REPORTED TO AUTHORITIES LI YES LI No



r
Reach Level Assessment 1h1

SURVEY REACH ID: SWTRsHD/SUBsHD: DATE: ii.Oj ASSES

START TlME::lPM LMK: END TIME::AM/PM LMK: GPS ID:

LAT 1 0 ‘I’6 “ LONG1Z° ç ‘ stF” LAT t4jo i LONG’ i/ 0 2
DESCRIPTION: ‘j’s/ , .. 1 DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
LI None ,lntermittent LI Trace LI Clear LI Trace LI Overcast Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential LI Suburban/Res Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture /LI Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

7

BASE FLOW AS %

CHANNEL WIDTH

LI 0-25%
LI25-50 %

LI 50%-75%
?i 75-100%

DOMINANT SUBSTRATE
LI Silt/clay (fine or slick) Cobble (2.5 —10”)
‘ Sand (gritty) ‘II Boulder (>10)
LI Gravel (0.1-2.5) LI Bed rock

WATER CLARITY I Clear LlTurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached:’none LI some LI lots
IN STREAM Floating: Inone LI some LI lots

WILDLIFE IN OR
(vidence of)

AROUND STREA1
LI Fish LI Beaver LI Deer
LI Snails LI Other:

Kviostly shaded (>75% coverage)
STREAM SHADING LI Halfway (50%)
(water surface) LI Partially shaded (>25%)

LI Unshaded (< 25%)

CHANNEL El Downcutting El Bed scour

DYNAMICS El Widening El Bank failure

El Headcutting El Bank scour

El Unknown El Aggrading El Slope failure

El Sed. deposition El Channelized

CHANNEL
Height: LT bank . ‘ (ft)

DIMENSIONS RTbank ‘1—U 5 (fi)
(FACING Width: Bottom J- (ft)DOWNSTREAM)

Top l (ft)

REACH ACCESSIBILITY

Good: Open area
Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials,
Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails
small or distant trom Specialized heavy
stream. equipmenty6i1lred.

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (01’, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

______________________

Li
“ r —

.-----
7’ ..‘—

,./,j -

5 I 3 2 ‘XI)

_______________________________________

NOTES: c’biggest problem you see in survey reach)

/‘. ‘k ‘

U-” ‘ - 7 7”'

REPORTED TO AUTHORITIES LI YES LIN0

$



:

OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor

IN—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

(May modb5’ logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed

on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are ggfi new fall and ggfi transient). rate at high end of scale).

20 19 18 17 16 15 14 (33)2 Il 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 8 (7’ 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks on
BANK Banks stable; evidence of erosion Grade and width stable; isolated Past downcutting evident, active

both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no
significant amount of sediment to(facing little potential for futuie problems.

impaired riparian vegetation or threat to property or
stream; obvious threat to propertydownstream) <5% of bank affected,

adjacent use. infrastructure
or infrastructure

Left Bank 10 9 7 6 5 4 3 2 1 0
Right Bank 10 9 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13(F2) 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
WIDTH impacted zone. only minimally, zone a great deal. human activities.

LefiBanklO 9 (8 7 6 5 4 3 2 1 0
Right Bank 10 9 (i’) 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation
Predominant floodplain

Predominant floodplain vegetation
VEGETATION is mature forest type is young forest

vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 /15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

‘ Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-
material, land development, or development, or manmade structures, filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 11 10 9( 8 7 6 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 Total Suey Reach /160



Stream Crossing SC

TYPE: Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

DIMENSIONS: (ifvariable, sketch)

Barrel diameter: Li (ft)

Height:

Culvert length: >(ft)

Width:

Roadway elevation: (ft)

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical

Circular

LI Other:

CONDITION: (Evidence of..)

# BARRELS:

Single

El Double

LI Triple

LI Other:

MATERIAL:

LI Concrete

Metal

LI Other:

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

1Other (describe):

ALIGNMENT:

,Ø Flow-aligned

LI Not flow-aligned

Do not know

CULVERT SLOPE:

LI Flat

LI Slight (2° — 5°)

]?JObvious (>5°)

I
WATERSHED/SUBSHED: )< ciC DATE:2j L, /J3 j ASSESSED BY:

JURVEY REACH ID: - TIME:jj:LAM/PM PHOTO ID: (Camera-Pic #) /# / ?2

SITE ID:(Condition-#) sc-O I LAT o S -“ LONG.° t -

“ LMK____ GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

iii’ no LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL LI No Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
,:rotal LI Partial
LI Temnoraw LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

r road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: / upstream movement of or partial blockage that may very little viable fish habitat

Drop too high Water Drop: .— (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 2

NOTES/SKETCH:

7

:i,
‘)

/A

REPORTED TO AUTHORITIES LI YES LI No



Reach Level Assessment 1211
suREYREAcHm51xs14wTRsHD/suBsHD: ‘4, DATE:

ASSESSED By:

START TIME:):3M!PM LMK: END TIME:’:’-AM/PM LMK: GPS ID:

LATIuJ0 “ LONG0/7 ‘“ LAT° “ L0NG_° I

DESCRIPTION: DESCRIPTION:

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (UT, ER, IB,SC, UT, TR, iVil) as well as any additional

features deemed appropriate. Indicate direction offlow

RAIN IN LAST 24 HOURS U Heavy rain U Steady rain PRESENT CONDITIONS U Heavy rain U Steady rain U Intermittent
El None ntermittent U Trace U Clear U Trace El Overcast ‘lartly cloudy
SURROUNDING LAND USE: U Industrial U Commercial U Urban/Residential “burban/Res ‘orested U Institutional

U Golf course U Park U Crop U Pasture U Other:

• AVERAGE CONDITIONS (check applicable) 1EACII SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % U 0-25% V50%-75%
CHANNEL WIDTH U25-50 % U 75-100%

DOMINANT SUBSTRATE ,,.

‘ /ffYSilt/clay (fine or slick) ‘ - cobble (2.5 —10”)
El Sand (gritty) [l’oulder (>10”)
U Gravel (0.1-2.5”) U Bed rock

WATER CLARITY Eltlear UTurbid (suspended matter)
U Stained (clear, naturally colored) U Opaque (milky)
U Other (chemicals, dyes)

AQUATIC PLANTS Attached: U none some U lots
IN STREAM Floating: none U some U lots

WILDLIFE IN OR
(Evdence ot)

AROUND STREAM
12”Fish U Beaver Yeer
U Snails U Other:

Elj4ostly shaded (75% coverage)
STREAM SHADING U Halfway (>50%)
(water surface) U Partially shaded (>25%)

U Unshaded (< 25%)

CHANNEL ‘Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure
LI Headcutting LI Bank scour

LI Unknown LI Aggrading LI Slope failure
LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank

DIMENSIONS RTbank -
(fi)

(FACING Width: Bottom ‘D (ft)
DOWNSTREAM)

Top

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream, sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails, small or distant from Specialized heavy
stream. equipment required.

I

I N

• Je c

4 3 2

____________________________________________

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES El YES No



OVERALL STREAM C0NDrn0N

Optimal Suboptimal Marginal Poor
N—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-

HABITAT favorable for epifaunal colonization and suited for full colonization potential;
20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

of habitat is obvious; substrate(May mod/j5 logs, undercut banks, cobble or other populations: presence of additional
desirable; substrate frequently

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are not new fall and not transient). rate at high end of scale).

20 19 18 ‘f7’ 16 15 14 13 12 Ii 10 9 8 7 6 5 4 3 2 1 0
,

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understoiy shrubs, or nonwoody represented; disruption evident but
disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, deter,nine through grazing or mowing minimal or to any great extent; more than one-
vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

Left Bank /1’,) 9 8 7 6 5 4 3 2 1 0

Right Bank’lO) 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or

significant amount of sediment to
downstream) <5% of bank affected,

adjacent use. infrastructure
stream; obvious threat to property
or_infrastructure.

i-Left Bank 10 ‘9 8 7 6 5 4 3 2 1 0
Right Bank 10 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

/ 20 /19) 18 17 16 15 14 13 12 Il 10 9 8 7 6 5 4 3 2 1 0

. OVERALL BUFFER ANI)17LOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBank!10>, 9 8 7 6 5 4 3 2 1 0
Right Bank Th ,‘ 9 8 7 6 5 4 3 2 1 0

Predominant floodplain
Predominant floodplain vegetation

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation
VEGETATION is mature forest type is young forest

vegetation type is shrub or old
type is turf or crop land/1 field

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 16 15 14 13 12 Il 10 9 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplainFLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-

material, land development, or development, or manmade structures,
filling, land development, or land development, or man-made

‘ MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Suey Reach /160



Storm Water Outfafls OT
WATERSHED/SUBSHED:

-- :- DATE: // ASSESSED By:

SURVEY REACH TD:ft TIME:2:4AM/PM PHOTO ID: (Carnera-Pic#) , /#
SITE ID (Condition-#) OT- LAT(-° ‘ “LONG --°

‘. “LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
EILT LIRT LI Head LI Concrete LIMetal LI Circular LI Double LI NoLI Closed LI PVC/Plastic LiBrick LI Elliptical LI Triple Diameter: (in) LI PartiallyFLOW:
NJ”None LI Trickle

pipe LI Other: LI Other: LI Fully
fl Moderate

rapezo Depth:: n)Li Substantial Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in) CAEfl Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: 0 No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: ØNonei1’None LIGas LI None LI None LI Brown LI Orange LI GreenLI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited

POOL QUALITY: LJ’No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LI Other: LI Other: LI Suds LI Algae LI Floatables
LI Other:

FOR
FLOWING

ONLY

OTHER

CONCERNS:

. COLOR: I LI Clear LI Brown LI Grey. LI Yellow LI Green fl Orange LI Red LI Other:
TURBIDITY: I LI None LI Slight Cloudiness LI Cloudy LI Opaque
FLOATABLES: I LI None LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other:
LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
LI no LI Storm water retrofit LI Other:

Ifyes for daylighting:

. Slope:
Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:_____________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a datinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weather
strong smell. The amount of discharge is significant

discharge has a color and)or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving discharge is very small compared to the stream’s base of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor? localized.significant impact downstream.

5 4 43) 2
SKETCH/NOTES:

ELr
REPORTED TO AUTHORITIES: LI YES LI ro



Stream Crossing SC

DIMENSIONS: (ifvariable, sketch)

Barrel diameter:

Height:

Culvert length:

Width:

Roadway elevation: (ft)

WATERSHED/SUBSHED: — DATE: I ASSESSED BY:

SURVEY REACH ID: °T A TIME:L:I)AM/PM PHOTO ID: (Camera-Pic #) /#

SITE ID: (Condition-It) SC-C21 LATO “ LONG° IT LMK GPS (Unit ID)

TYPE: LI Road Crossing LI Railroad Crossing Manmade Dam LI Beaver Dam LI Geological Fonnation LI Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical

LI Circular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

LI Single

LI Double

LI Triple

LI Other:

MATERIAL:

LI Concrete

LI Metal

LI Other:

ALIGNMENT:

LI Flow-aligned

LI Not flow-aligned

LI Do not know

CONDITION: (Evidence of..)

LICracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

CULVERT SLOPE:

LI Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

POTENTIAL RESTORATION CANDIDATE Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle It)
LI Total LI Partial

LI Temnorary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromou..fish. as waterfalls.

LIOther: 5 4 3 2 1
NOTES/SKETCH:

.-

.

‘r

REPORTED TO AUTHORITIES LI YES LI No



Reach Leve{ Assessment 1_h1

/

SURVEY REACH (t WTRSHD/SUBSHD: DATE: //()
ASSESSED BY

START TIME:>:1AM/PM LMK: END TIME::AM/PM LMK: GPS ID:
LATEI’o C ‘“ LoNG0Zc_‘“ LAT° “ L0NG’° V

DESCRIPTION: DESCRIPTION:

RAiN IN LAST 24 HOURS El Heavy rain El Steady rain PRESENT CONDITIONS El Heavy rain El Steady rain El Intermittent
El None El Intermittent El Trace El Clear El Trace Overcast El Partly cloudy
SURROUNDING LAND USE: El Industrial El Commercial El Urban/Residential lid Suburban/Res El’ Forested El Institutional

El Golf course El Park El Crop El Pasture El Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AN]) SITE IMPACT TRACKING.

BASE FLOW AS %
CHANNEL WIDTH

El 0-25%
E125-50 %

Ø50%-75%
/ El 75-100%

DOMINANT SUBSTRATE
n-Silt/clay (fine or slick) El Cobble (2.5 —10’)
li Sand (gritty) El Boulder (>10”)

Gravel (0.1-2.5”) El Bed rock

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (UT, ER, IB,SC, UT, TR, Mi) as well as any additional

features deemed appropriate. IndicAe direction offlow

WATER CLARITY Clear ElTurbid (suspended matter)
El Stained (clear, naturally colored) El Opaque (milky)
El Other (chemicals, dyes)

AQUATIC PLANTS Attached: Elnone El some El lots
IN STREAM Floating: 0 none El some El lots

WILDLIFE IN OR
(vidence of)

AROUND STREAM
El Fish El Beaver Deer
El Snai1s Other/j’?/3 \/ S ‘A I

Mostly shaded (75% coverage)
STREAM SHADING El Halfway (>50%)
(water suiface) El Partially shaded (25%)

El Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure
LI Headcutting LI Bank scour

LI Unknown
Aggrading LI Slope failure

LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank

DIMENSIONS RTbank - (Il)
(FACING Width: Bottom
DOWNSTREAM)

Top .,i (ft)

REACH ACCESSIBILITY

Good: Open area
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy
landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. - equipment required.

V

5 4 3

___________________________________

NOTES: (biggest problem you see in sunei’ach)

REPORTED TO AUTHORITIES El YES LI No



OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
AN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than

Less than 20% stable habitat; lack
(May modf5 logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently of habitat is obvious; substrate
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removedon appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are not new fall and f transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATiVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 8 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failurelerosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no
significant amount of sediment to(facing little potential for future problems.

impaired riparian vegetation or threat to property or
stream; obvious threat to propertydownstream) <5% of bank affected,

adjacent use. infrastructure
or infrastructure.

Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 .‘ 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfuli) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched, deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 ‘18 17 16 15 14 13 12 11 10 9 S 7 6 5 4 3 2 1 0

.. OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBank 10 9 (8) 7 6 5 4 3 2 1 0
Right Bank 10 9 “8 7 /‘6) 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop land

‘. field
20 19 18 (17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water , - standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12) 11 10 9 8 7 6 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Suey Reach /160



lmpacted Buffer

I WATERSHED/SUBSHED: DATE:/ /c2S ASSESSED BY:

JRVEY REACH:
- o ‘4 f’ TIME:2ThAI4c) PHOTO ID: (Camera-Pic #) I#

SITEID: (C’ondition-#) START LONG -°‘‘ LMK GPS: (Unit ID)

JB-L END LAT°’” L0NG°’” LMK

IIIPACTED BANK: REASON INADEQUATE: Lack of vegetation Too narrow El Widespread invasive plants
El LT RT El Both El Recently planted El Other:

LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank D El El El C]:

RT Bank El El El El:
DOMINANT Paved Bare ground Turf/lawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank El El El El El El:

RTBank El El El El El:
INVASIVE PLANTS: El None El Rare Partial coverage El Extensive coverage El unknown

STREAM SHADE PROVIDED? El None C]Partial El Full WETLANDS PRESENT? El No [1 Yes El Unknown

POTENTIAL RESTORATION CANDIDATE Active reforestation EGreenway design Natural regeneration El Invasives removal

El no El Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private

LT ‘K RT REFORESTATION where the dparian area does public or pvate land that is land where road; building
not appear to be used for any presently used for a specific encroachment or other

Length (ft): vrcj , OTENTIAL. specific purpose; plenty of purpose; available area for feature significantly limits
(Circle #) area available for planting planting adequate available area for planting

1idth (fi): ‘

________

5 4 (3 , 2

POTENTIAL CONFLICTS WITH REFORESTATION El Widespread invasive plants El Potential contamination El Lack of sun
El Poor/unsafe access to site El Existing impervious cover El Severe animal impacts (deer, beaver) Other:

NOTES:

\__

::_s -

,rc

/1
/



Stream Crossing SC

TYPE: LI Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

FOR ROAD/

RAILROAD

CROssINGs

ONLY

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical

Circular

LI Other:

CONDITION: (Evidence of.)

# BARRELS:

Single

LI Double

LI Triple

LI Other:

DIMENSIONS: (jfvariable, sketch)

Barrel diameter: ‘ (It)

Height:

Culvert length: ‘ (It)

Width:

Roadway elevation: I 3) (It)

MATERIAL:

LI Concrete

LI Metal

LI Other:

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):
/

ALIGNMENT:

4low-aligned

LI Not flow-aligned

LI Do not know

CULVERT SLOPE:

LI Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

. WATERSHED!SUBSHED: DATE: (/7 /Y ASSESSED BY:

,URVEY REACH ID: ,‘
(‘f19 TIME::’AM/PM PHOTO ID: (Camera-Pic #) / i# /,3

SITE ID: (Conthfion-#) SC—! LAT t/f 0
‘ 123 7’o LMK GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal “Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial

LI Temnorarv LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
‘ road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 3 2 i)
NOTES/SKETCH:

—

Lor (LG

ci
\

REPORTED TO AUTHORITIES LI YES LI No



Reach Leve’ Assessment 1I1

El 75-100%

DOMINANT SUBSTRATE
El Silt/clay (fine or slick) obble (2.5 —10)
U Sand (gritty) oulder (>10’)
LI Gravel (0.1-2.5’) El Bedrock

WATER CLARITY f1ear ElTurbid (suspended matter)

El Stained (clear, naturally colored) El Opaque ‘milky)
U Other (chemicals, dyes,)

AQUATIC PLANTS Attached: none El some El lots
IN STREAM Floating: none El some El lots

WILDLIFE IN OR
(Pvidence of)

AROUND STREAM
l’Fish U Beaver EB1eer
El Snails U Other:

U Mostly shaded (>75% coverage)
STREAM SHADING Ualfway (>50%)
(water surface) Partially shaded (25%)

U Unshaded (< 25%)

CHANNEL Downcutting Bed scour

DYNAMICS Widening Bank failure
Headcutting D Bank scour

Unknown [El Aggrading CjSjope failure
[E Sed. deposition Channelized

,-

CHANNEL
Height: LT bank - (ft)

DIMENSIONS RTbank . (ft)
(FACING Width: Bottom 3 (ft)
DOF7’ISTREAM)

Top (ft)
• REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails
small or distant from Specialized heavy
stream. equipment required.

5c

‘ SURVEY REACH 1D: WTRSHD/SUBSHD: ]‘, DATE:
ASSESSED j:

START TIME::AM/PM LMK: END TIME::AM!PM LMK: GPS ID:

LATLH0 YI LONG ‘O 2 “ LATI1° 51 ‘ LONG 7-c_° 5’ ?

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS U Heavy rain ‘teady rain PRESENT CONDITIONS El Heavy rain El Steady rain El Intermittent
El None U Intermittent U Trace U Clear El Trace “O’vercast El Partly cloudy
SURROUNDING LAND USE: U Industrial El Commercial U Urban/Residential ‘ burban/Res U Forested U Institutional

El Golf course El Park U Crop listure U Other:

AVERAGE CONDITIONS (check applicable) . REACH SKETCH ANT) SITE IMPACT TRACKING

BASE FLOW AS %
CHANNEL WIDTH

U 0-25%
El25-50 %

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (UT, ER, IB,SC, UT, TR. MI) as well as any additional

features deemed appropriate. Indicate direction offlow

(

5 4 3 (.) I

_____________________________________________________________
______

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES U YES [1 No



..

OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
.N-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than
of habitat is obvious; substrate(May ,nodd5i logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed
on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and j transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 (10) 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 8 7 () 5 4 3 2 1 0

RightBankl0 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected.
adjacent use infrastructure stream; obvious threat to property

or_infrastructure.
Left Bank 10 9 s 6 5 4 3 2 1 0
Right Bank 10 9 8 6 5 4 3 2 1 0

FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 Il 10 9 8 7 6 5) 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CoNDiTIoN

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

Left Bank 10 9 8 7 6 5 (i) 3 2 1 0
Right Bank 10 9 8 7 6 5 () 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 9 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standinglponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 l3 2 1 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-

material, land development, or development, or manmade structures,
filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5
(4)’)3

2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 Total Survey Reach /160



Stream Crossing
1

DIMENSIONS: (fi’ariab1e, sketch)

Barrel diameter: I t

Height:

Culvert length: (if)

Width: /C’ (if)

Roadway elevation: L./
(if)

REPORTED TO AUTHORITIES LI YES [1 No

WATERSHED/SUBSHED: (,. DATE: / ASSESSED BY:

URVEY REACH ID: cti I TIME::AM/PM PHOTO ID: (Camera-Pic #) /#

SITE ID: (Condition-#) SC- R LAT I° LONG ?ZO S 2” LMK GPS (Unit ID)

TYPE: 1ad Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical
Trcular

LI Other:
FOR ROAD!
RAILROAD

CROSSINGS

ONLY

# BARRELS:

LIngle
[t1)ouble
LI Triple
LI Other:

MATERIAL:

LI Concrete

LI Metal

Other: f°l

ALIGNMENT:

°v-aligned

LI Not flow-aligned

LI Do not know

CONDITION: (Evidence of..)

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

CULVERT SLOPE:
Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fIsh barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LI Other:
5 4 3 () 1

NOTES/SKETCH:

I
— -

—

-

L

— —

Lkr t



Stream Crossing sc
WATERSHED/SUBSHED: ( ‘ ( - I DATE: ! / ASSESSED BY: SI

URVEY REACH ID: t 9 I TIME::AM/PM PHOTO ID: (Camera-Plc #) /# 11w’
SITE ID: (Condition-#) Sc- Z LAT ‘f° )°“ LONG 70 t5 ‘ LMK GPS (Unit ID)

TYPE: LI Road Crossing LI Railroad Crossing Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: ((fvariable, sketch)

LI Arch LIBottomless LI Single LI Concrete LI Flow-aligned Barrel diameter: U/’ (ft)
LI Box LI Elliptical I LI Double LI Metal LI Not flow-aligned Height: V (fi)

FOR ROAD/ LI Circular LI Triple LI Other: LI Do not know
RAILROAD LI Other: LI Other:

CROSSINGS CONDITION: (Evidence of...) CULVERT SLOPE:
Culvert length: (ft)

ONLY
LICracking/chipping/corrosion LI Downstream scour hole LI Flat Width:

LI Sediment deposition LI Failing embankment LI Slight (2° — 5°)

LI Other (describe): LI Obvious (>5°) Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LI Other:
5 4 3 2 1

NOTES/SKETCH:

t’u

- -

7
—

S—

-

REPORTED TO AUTHORITIES LI YES LI No



Reach Leve’ Assessment

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (UT, ER, IB,SC, UT. TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

SURVEY REACH rn& it.oi4 WTRSHD/SUBSHD: DATE: ‘I/
ASSESSED BY:

START TIME::-°AMIPM LMK: END TIME::2AM LMK: GPS ID:

LAT’-’° - “ LONG “ LAT° LONG

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS 0 Heavy rain 0 Steady rain PRESENT CONDITIONS 0 Heavy rain 0 Steady rain 0 Intermittent
El None lYfntermittent 0 Trace 0 Clear 0 Trace 0 Overcast El”Partly cloudy
SURROUNDING LAND USE: 0 Industrial 0 Commercial 0 Urban/Residential Suburban/Res ‘Gi Forested 0 Institutional

0 Golf course 0 Park 0 Crop 0 Pasture El Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % 0 0-25% 050%-75%
CHANNEL WIDTH 025-50 % El 75-100%

DOMINANT SUBSTRATE
0 Silt/clay (fine or slick) El Cobble (2.5 —10’)
0 Sand (gritty) El Boulder (>10”)
‘Gl’Gravel (01-2.5”) LI Bedrock

WATER CLARITY El Clear OTurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky)
0 Other (chemicals, dyes)

AQUATIC PLANTS Attached: 0 none 0 some 0 lots
IN STREAM Floating: El none 0 some 0 lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
Ei Fish 0 Beaver EY’Deer
0 Snails 0 Other:

El Mostly shaded (>75% coverage)
STREAM SHADING 0 Halfway (>50%)
(water surface) 0 Partially shaded (>25%)

0 Unshaded (<25%)

CHANNEL Downcutting LI Bed scour

DYNAMICS LI Widening LI”Bank failure
LI l-Teadcutting [J’Bank scour

LI Unknown LI Aggrading LI Slope failure
LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank

DIMENSIONS RTbank
(FACING Width: Bottom
DOWNSTREAM)

Top

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails,
small or distant from Specialized heavy
stream. equipment required.

/

/

/

1

5 4
NOTES: (biggest problem you see in survey reach)

\

2

REPORTED TO AUTHORITIES YES L No



[- OVERALL STREAM CONDiTION

Optimal Suboptimal Marginal Poor
ZN—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential:

20-40% mix of stable habitat;fish cover; mix of snags, submersed adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than
of habitat is obvious; substrate(May rnod(fj logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removedon appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and transient). rate at high end of scale).

20 19 18 17 16 15 ‘14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or rionwoody represented; disruption evident but
disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides b.vfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 .j) 7 6 5 4 3 2 1 0

Right Bank 10 9 7 6 5 4 3 2 1 0
Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banics stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use infrastructure stream; obvious threat to property

or infrastructure.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 . 6 5 4 3 2 1 0

FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0
-.--}

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

Left Bank (10 9 8 7 6 5 4 3 2 1 0
Right Bank J’o- 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 l7 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0

3ub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160
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Stream Crossing SC
I WATERSHED/SUBSHED: DATE: / I’ ASSESSED BY:

URVEY REACH ID: (2 , I TIME:L:jAAM/PM PHOTO ID: (Camera-Pie #) I#

SITE ID: (Condition-Ik) SC- ‘ LAT ° “ LONG 0
“ LMK GPS (Unit ID)

TYPE: LI1Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

FOR R0AD/

RAILROAD

CROSSINGS

ONLY

SHAPE:

LI Arch LIBottomless
LIpox LI Elliptical
IEf Circular
LI Other:

# BARRELS:

LI Single
EIpoubIe
i3Triple
LI Other:

MATERIAL:

LfZoncrete

LI Metal

LI Other:

CONDITION: (Evidence of..)

Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

ALIGNMENT:

1w-aligned

LI Not flow-aligned

LI Do not know

CULVERT SLOPE:

LI Flat

LI—Slight (2° — 5°)

LI Obvious (>5°)

DIMENSIONS: (fvariable, sketch)

Barrel diameter:

Height:

Culvert length: I (fi)

Width: — (5)

Roadway elevation: (5)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal ‘ulvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EçTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LiTotal LI Partial
LI Temnorary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier USE: / upstream movement of or partial blockage that may very little viable fish habitat

Li Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 2 1

NOTES/SKETCH:

I

\ LL

REPORTED TO AUTHORITIES LI YES LI No
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START TIME:O:1PM

LAT° ‘ • “ LONG -• ,

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts

within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

SURVEYREACHID: 1&’A WTRSHD/SUBSHD: DATE:
ASSESSED BY:

Reach Leve’ Assessment lilT

LMK: END TIME: -:AM/PM LMK: GPS ID:

LAT° - . . H LONG - ° ‘I

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS U Heavy rain U Steady rain PRESENT CONDITIONS U Heavy rain U Steady rain U Intermittent
U None U Intermittent U Trace U Clear U Trace U Overcast U Partly cloudy
SURROUNDING LAND USE: U Industrial U Commercial U Urban/Residential U Suburban/Res U Forested U Institutional

U Golf course U Park U Crop U Pasture U Other:

AVERAGE CONDITIONS (check applicable) REACR SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % U 0-25% U50%-75%
CHANNEL WIDTH U25-50 % U 75-100%

DOMINANT SUBSTRATE
U Silt/clay (fine or slick) (obb1e (2.5 —10”)
U S,and (gritty) U Boulder (>10)
U’Gravel (0.1-2.5”) U Bed rock

WATER CLARITY U’lear UTurbid (suspended matter)

U Stained (clear, naturally colored) U Opaque (milky)
U Other chemica1s. dyes)

— .-,
Attached: l11none U some U lotsAQUATIC PLANTS

IN STREAM Floating: none U some U lots
(Evidence of)

WILDLIFE IN OR
U Fish U Beaver U Deer

AROUND STREAM
U Snails U Other: y

Mostly shaded (>75% coverage)
STREAM SHADING U Halfway (>50%)
(water surface) U Partially shaded (>25%)

U Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

LI Widening LI”Bank failureDYNAMICS
LI Headcutting L(Bank scour
Aggrading LI Slope failureLI Unknown LI Sed. deposition LI Channelized

Height: LT bank ‘ (ft)CHANNEL
RT bank (if)DIMENsIoNs

(FACING Width: Bottom /1 (if)
DOWNSTREAM)

ñf.Top . (if)

REACH ACCESSIBILITY

Fair: Forested or Difficult. Must crossGood: Open area in
developed area wetland, steep slope, orpublic ownership,
adjacent to stream. sensitive areas to get tosufficient room to
Access requires tree stream. Few areas tostockpile materials,
removal or impact to stockpile availableeasy stream channel
landscaped areas. and/or located a greataccess for heavy
Stockpile areas distance from stream.equipment using
small or distant from Specialized heavyexisting roads or trails.
stream. —equipment required.

r.
1

iv

-j I

5 3 /2,

_____________________________________________________________________

NOTES: (biggest problem you see in survey reach)

-

1 -

REPORTED TO AUTHORITIES LI YES LI No



>: OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor

N-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-

HABITAT favorable for epifaunal colonization and suited for full colonization potential;
20-40% mix of stable habitatfish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

(May mod65 logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removed.
on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are rig) new fall and not transient). rate at high end of scale).

20191817 16/ 1514 131211 109 8 7 6 543210

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one-
vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining. -

Left Bank 10 9 8 /7J 6 5 4 3 2 1 0

Right Bank 10 9 8 .Y 6 5 4 3 2 1 0

Active downcutting; tall banks on
BANK Banks stable; evidence of erosion Grade and width stable; isolated Past downcutting evident, active

both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for future problems.

impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected,

adjacent use. infrastructure stream; obvious threat to property
or_infrastructure.

Left Bank 10 9 8 7 6 5 4 3 2 1 0
RightBanklo 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched, deeply entrenched. Stream deeply entrenched, Stream deeply entrenched.

.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptinial Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH

impacted zone.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

-

20 19 18 17 16 /l5l4 13 12 11 10 9 8 7 6 5 4 3 2 1 0
-

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 -‘lo) 9 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,
ENCROACH-

encroachment in the form of fill form of fill material, land
material, land development, or development, or manmade structures, filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function-,

20 19 18 17 16 15 4 13 12 11 10 9 8 7 6 5 4 3 2 I 0
--—-—

ub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



TRTrash and Debris

, I
WATERSHED/SUBSHED: (—‘-- DATE: / j ASSESSEDBY:I

URVEYREACHID: T1ME::AM!pM PHOTO ID: (Camera-Plc #) /#

I GPS:(UnitID)SITE m: (Conditioii4) TR-I LAT —o___________ LONG 0 LMK

5 : SOURCE: LOCATION: LANDOWNERSHIP:
LI Paper EJ Metal LI Unknown LI Stream

Public LI Unknown
t’tt t+y’ _( onstmction LI Medical Q Flooding paan ea

Pvatet5
--

LI Residential LI Appliances j’Yard Waste Q4llegal dump LI Lt bank AMOUNT (4 Pickup truck

- LI Automotive LI Other: LI Local outfall R bank
toads):

POTENTIAL RESTORATION CANIMDATE LI Stream cleanup LI Stream adoption segment Removal/prevention of dumping

LI no LI Other:

Ifyes for trash or EQUIPIENT NEEDED: LI’Heavy equipment LI Trash bags LI Unknown DUMPSTER WITHIN 100 lr
debris removal WHo CAN DO IT o1unteers LI Local Gov LI Hazmat Team LI Other LI Yes Qo LI Unknown

I A large amount of trash, or bulk items, in a small area
CLEAN—UP A small amount of trash (i.e., less

with easy access. Trash may have been dumped over
A large amount of trash or debris scattered over a large
area, where access is very difficult. Or presence of drumsPOTENTIAL:

than two pickup truck loads) located i a long period of time but it could be cleaned up in a
or indications of hazardous materialsinside a park with easy access I few days, possibly with a small backhoe.(Circle #)

5 (4 3 2 1
NOTES:

i —

REPORTED TO AUTHORITIES LI YES LI NO



Channei ModficaUon CM

MATERIAL:

El Concrete El Gabion
‘Rip Rap El Earthen

El Metal

El Other:

Does channel have perennial flow? Yes [] No

Is there evidence of sediment deposition? ElYes ElNo

Is vegetation growing in channel? I’Yes ElNo

Is channel connected to floodplain? ElYes El’No

BASE FLOW CHANNEL
ADJACENT STREAM CORRIDORDepth of flow ()
Available width LT L (ft) RT (ft)

Defined low flow channel? es El No
Utilities Present? Fill in floodplain?

% of channel bottom % El Yes El No ‘Yes El No

POTENTIAL RESTORATION CANDIDATE El Structural repair El Base flow channel creation El Natural channel design [ant tell
El no El De-channelization El Fish barrier removal El Bioengineering

CHANNEL— I A long section of concrete stream (>500) A moderate length (>200) but channel stabilized and An earthen channel less than 100 ft with good waterI channel where water is very shallow (<1
beginning to function as a natural stream channel. depth, a natural sediment bottom, and size andIZATION I deep) with no natural sediments present in shape similar to the unchannelized stream reachesSEVERITY: the channel. Vegetated bars may have formed in channel. above and below impacted area.(Circle #) I

5 4 3 1

, WATERSHED/SUBSHED: . I DATE: r/ i_>1 ASSESSED BY:
3URVEY REACH ID: , TIME::AM/pM PHOTO ID: (Cainera-Pic #) /#

SITEID: (Conditic’n-#) START LAT 01ll LONG 0111 LMK GPS: (Unit ID)
CM- END LAT1 0 I LONG° ‘ “ LMK____

TYPE: 1Channelization Bank armoring El concrete channel El Floodplain encroachment El Other:

DIMENSIONS:
Height

Bottom Width

Top Width:

Length: (if)

NOTES:



Storm Water OuttaWs OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
no LI Storm water retrofit LI Other:

Ifyes for daylightinu

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater.’
,‘Is stormwater currenqy controlled? Land Use description: i

LI Yes No Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
I

discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving discharge is very small compared to the streams base of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor! localized. Lsignificant impact downstream.

5 4 3 .2.

SKETCH/NOTES:
.

5_ kr,
.

. ,,
,

c
f,
0 -

..

-.-

/

REPORTED TO AUTHORITIES: LI YES LI NO

WATERSHED/SUBSHED: 4 DATE: --/ /f ASSESSED BY:

SURVEYREACHID: ,-o’ I TIME::AM/PM PHOTO ID: (camera-Pic#) /# /‘

SJTEID(ondion-#: OT- OZ LATt(° 1 ‘2 I “ LONGO •fr LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LT LIRT LI Head LI Concrete LIMetal LI Circular LI Double LI No

LI Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (ml
LI PaiallyFLOW:

None LI Trickle
pipe

LI Other: LI Other:
LI Fully

1E1 Moderate
ilDepttrSubstantial Open LI Concrete Eahen

LI Parabolic Width (Top): cAELI Other: channel LI Other:
LI Other: (Bottom): J iiRf j,

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
LI None LIGas Ei1 None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: $No poolLI Corrosion LI Sulfide LI Paint Excessive LI Good LIOdors LIColors LIOils] OtherS LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

. OJVLY

. COLOR:

TURBIDITY:

FLOATABLES:

LUNone

OTHER

CONCERNS:

I LiNone
LI Slight Cloudiness

I LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:
---

LI Cloudy LI Opaque

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

Li Sewage (toilet paper, etc,) [J Petroleum (oil sheen) U Other:



Storm water OutfaUs OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation Li Stream daylighting Li Local stream repair/outfall stabilization
Limo Li Storm water retrofit Li Other:

WATERSHED/SUBSHED: I DATE: / / ASSESSED BY:

SURVEY REACH m: TIME::_4/PM PHOTO ID: (Carnera-Pic #)

SITE lED (Condition-Il): OT-_____ LAT 0
“ LONG 0

“ LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Li Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head Li Concrete LiMetal Li Circular LI Double LI No

Li Closed LI PVC/Plastic LiBrick LI Elliptical Li Triple Diameter: (in) LI PartiallyFLOW:

LI None 1]’Trickle
pipe

Li Other: Li Other: LI Fully

LI Substantial 0 Open Li Concrete Earthen
Li Parabolic Width (Top): (in)

LI Moderate
id Depth:

LI Other: channel LI Other:
Other: (Bottom): ‘ (in)

CONDITION: ODOR: U No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
LI None LiGas LiNone Li None Li Brown Li Orange Li Green
LI Chip/Cracked Li Sewage LiOily Li Normal Li Other:
Li Peeling Paint LiRancidlS our Li Flow Line Li Inhibited POOL QUALITY: ENo pool
Li Corrosion Li Sulfide Li Paint Li Excessive

Li Good LiOdors LiColors LiOilsLi Other: Li Other: LiOther: Li Other: Li Suds Li Algae Li Floatables
‘. LiOther:

FOR
FLOWING

ONLY
TURBIDITY:
FLOATABLES:

OTHER
CONCERNS:

[fI None [1 Slight Cloudiness

. COLOR: [ 5J Clear Li Brown Li Grey Li Yellow Li Green Li Orange Li Red Li Other:

I lNone U Sewage (toilet paper, etc.)

--

[1 Cloudy
—- E. LI Opaclue

Li Excess Trash (paper/plastic bags) Li Dumping (bulk) Li Excessive Sedimentation
Li Needs Regular Maintenance Li Bank Erosion Li Other:

LI Petroleum (oil sheen) [] Other:

Ifyesfor daylighting:

. Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyes for storrnwater:
Is stormwater currently controlled? Land Use description:_____________________________________
Li Yes Li No Li Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

I discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base I of causing any erosion problems.

(circle Il) stream; discharge appears to be having a
flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2 1

SKETCH/NOTES:

-,

r

—I

, REPORTED TO AUTHORITIES: Li YES Li NO



Severe Bank Erosion

WATERSHED/SUBSHED: Gv-<’<: /
DATE: Ii / ASSESSED BY:

SURVEY REACH: TIME: tL/:CL/’AM/PM PHOTO ID (CAMERA-Plc #): I#
SITE ID: (Condition-#) STARTLAT LONG LMK GPS: (Unit ID)

ER- END LAT(0t24 LONc0, LMK

PROCESS: El Currently unknown

El Downcutting

El Widening

El Headcutting

El Bed scour

Bank failure

Bank scour

El Slope failure

El Channelized

El Aggrading

El Sed. deposition

BANK OF CONCERN: El LT RT El Both (looking downstream)
LOCATION: El Meander bend Straight section El Steep slope/valley wall El Other:

DIMENSIONS:

Length (‘ifno GPS) LT ft and/or RT ft Bottom width ft

Bank Ht LT ft and/or RT ft Top width ‘ ft

LAND OWNERSHIP: Private El Public El Unknown LAND COVER: El Forest El Field/Ag El Developed:

Bank Angle LT ° and/or RT ° Wetted Width —_/Zft

POTENTIAL RESTORATION CANDIDATE: El Grade control fJ Bank stabilization

El Other:ElNo

THREAT To PROPERTY/INFRASTRUCTURE: No El Yes (Describe):

EXISTING RIPARIAN WIDTH: El <25 ft El 25 - 50 ft El 50-75ft El 75-lOOft >100ft

EROSION Active downcutting; tall banks on both sides
Pat dowricutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate; erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local

SEVERITY(circle#)
contributing significant amount of sediment to

moderate rate; no threat to prope or
scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or

infrastructure
Channelized= El 1 infrastructure.

N

2
Difficult access. Must cross wetland, steep slope orACCESS: Good access: Open area in public

Fair access: Forested or developed area
other sensitive areas to access stream. Minimalownership, sufficient room to stockpile

adjacent to stream. Access requires tree
stockpile areas available and/or located a greatmatenals, easy stream channel access for

removal or impact to landscaped areas.
distance from stream section Specialized heavyheavy equipment using existing roads or

Stockpile areas small or distant from stream.
.equipment required.trails.

5 4 3 /2;

NOTES/CROSS SECTION SKETCH:

< *5

‘S

\

..

.

,
.

‘ 7 - - -

‘

.‘

.(- -

N.

REPORTED TO AUTHORITIES El YES El No



Severe Bank Erosjon

PROCESS: [1 Currently unknown

Downcutting

Li Widening

Li Headcutting

Li Aggrading

Sed. deposition

Bed scour

Bank failure

Bank scour

LI Slope failure

Li Channelized

POTENTIAL RESTORATION CANDIDATE: Li Grade control Bank stabilization

Li Other:Li No

THREAT To PROPERTY/INFRASTRUCTURE: No Li Yes (Describe):

EXISTING RIPARIAN WIDTH: Li <25 ft Li 25 -50 ft El 50-75fi Li 75-bOil [] >lOOft

EROSION Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate; erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
SEVERITY(circle#)

contributing significant amount of sediment to
moderate rate; no threat to prope or

scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or
infrastructure

Channelized’ Li i infrastructure.

5 4) 3 2
Difficult access. Must cross wetland, steep slope orACCESS: Good access: Open area in public

Fair access: Forested or developed area
other sensitive areas to access stream. Minimalownership, sufficient room to stockpile

adlacent to stream. Access requires tree
stockpile areas available and/or located a greatmaterials, easy stream channel access for

removal or impact to landscaped areas.
distance from stream section Specialized heavyheavy equipment using existing roads or

Stockpile areas small or distant from stream.
equipment required.trails.

25 4 3

NOTES/CROSS SECTION SKETCH:
*

-c
‘,

7’ ‘S

. 1

1
I

\
\

--t----:( J

II
I

/‘2 /

REPORTED TO AUTHORITIES Li YES Li No

WATERSHED/SUBSHED: DATE: ASSESSED BY:
--

SURVEY REACH:
-

TIME: :AM/PM PHOTO 1D (CME-Plc #): P(#
SITE ID: (Condition-#) STARTLAT LONG LMK GPS: (Unit ID)

ER-Dj END LAT°’’ LONG°’” LMK

BANK OF CONCERN: LI LT E5’j RT LI Both (looking downstream)
LOCATION: Meander bend Li Straight section Li Steep slope/valley wall Li Other:

DIMENSIONS:

Length ((1 no GPS) LT ft andj’or RT / ‘ ft Bottom width /0 ft

Bank Ht LT ft and/or RT ft Top width ft

Bank Angle LT ° and/or RT________ Wetted Width /C ft

LAND OWNERSHIP: Private Li Public Li Unknown j LAND COVER: [j Forest Li Field/Ag Li Developed:



Reach Leve’ Assessment RCI1

,50%-75%
LI 75-100%

DOMINANT SUBSTRATE tJCA4

LI$iltJc1ay (fine or slick) LI Cobble (2.5 —10)
Sand (gritty) LI Boulder (>10)

Gravel (0.1-2.5’) LI Bed rock

WATER CLARITY ‘Clear LIlurbid (suspended matter)

LI Stained (clear, naturally colored,) LI Opaque (milky)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: LI none LI some lots
IN STREAM Floating: LI none LI some lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
LI Fish LI Beaver Deer

ceQ
LI Snails LI Other:’ccOmm rh

J(Most1y shaded (>75% coverage)
STREAM SHADING LI Halfway (>50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure
[1 Headcutting LI Bank scour

LI Unknown LI Aggrading LI Slope failure
[5] Sed. deposition LI Channelized

CHANNEL
Height: LT bank ‘2-j (ft)

DIMENSIONS RT bank 2- (11)
(FACING Width: Bottom
DOWNSTREAM,)

Top jo (if)

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great
Stockpile areas distance from stream.equipment using

existing roads or trails
small or distant from Specialized heavy
stream. equipment required.

p, ,i —/-

ifri L
V //

y\dD //‘(

c;&e5
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1—i
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)
- ‘.k c)evme

—

SURVEY REACH

____

WTRSHD/SUBSHD: DATE:
IA

START TIME: O:çAM/PM LMK: END TIME::AM/PM LMK: GPSIFI
LATO ç [ ‘.46L” LONG0 Z5 7’ LATIO 1 ‘ Z” IoNGZo z-t;
DESCRIPTION: C DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
NENone LI Intermittent LI Trace biear LI Trace LI Overcast LI Partly cloudy

SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential LI Suburban/Res . Forested LI Institutional
LI Golf course LI Park LI Crop LI Pasture ?l Other:

: AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS %

CHANNEL WIDTH
LI 0-25%
LI25-50 %

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (UT, ER, IB,SC UT, TR, MI,1 as well as any additional

features deemed appropriate. Indicate direction offlow

‘&Co \

.‘rAV \-

mL,,’J/’

5

4TAI

/1
A, / /

4 3 (2
NOTES: (biggest problem you see in surv’Tach)

REPORTED TO AUTHORITIES El YES [1 No



Optimal

OVERALL STREAM CONDITION

Suboptimal Marginal Poor
INSTREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than(May mod05’ logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently

of habitat is obvious; substrate
unstable or lacking.Criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed
on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and rg( transient). rate at high end of scale).

-

20 19 18 17 16 15 14 13 12 11 10 (9) 8 7 6 5 4 3 2 1 o
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces

50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing notevident; almostall plants allowed to half of the potential plantstubble
stubble heightremaining. stubble height.downstream) grow naturally, height remaining.

Left Bank 10 9 8 6 5 4 3 2 1 0
—

Right Bank 10 9 8 7 (6, 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for future problems.

impaired riparian vegetation or threat to property or
significant amount of sediment to

downstream) <5% of bank affected,
adjacent use infrastructure stream; obvious threat to property

or infrastructure.
Left Bank 10 8 7 6 5 4 3 2 1 0
Right Bank 10 (2_I 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 (15) 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

. OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBank(10) 9 8 7 6 5 4 3 2 1 0
Right Bank 10 (‘) 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 (ii) 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 (i,) 13 12 11 10 9 8 7 6 5 4 3 2 I 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill matehal, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 3) 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



TRTrash and Debris

I WATERSHED/SUBSHED: DATE: _/ 3 /C’ ASSESSED BY: p
URVEYREACHID: -2 TIME: Il:I(AM/PM PHOTOJE: (CameraPic#) I# /72%’

S1TE:(Condition#) TR- I LATL0 ( LoNcz ‘ LMK____ GPS:(UnitID)

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

C Industrial Plastic EJ Paper 1 Metal Q Unknown Q Public Unknown

Q Commercial gTires C Construction C Medical ilooding C Riparian Area
Private

‘Residential Appliances Yard Waste Illegal dump Lt bank AMOUNT (# Pickup truck
ds):jAutomotive C Other: C Local outfall Ri bank 1 c

POTENTIAL RESTORATION CANDIDATE LI Stream cleanup C Stream adoption segment C Removal/prevention of dumping

no Other: r c ‘1 L ‘/ (Z tcP
/

Ifyes for trash or EQUIPMENT NEEDED: C Heavy equipment Trash bags C Unknown DUMPSTER WITHiN 100 PT:
debris removal I

Wno CAN DO IT Volunteers C Local Gov C Hazmat Team C Other C Yes C Unknown

I A large amount of trash, or bulk items, in a small area I A large amount of trash or debris scattered over a largeCLEAN—UP A small amount of trash (i.e., less I
ed over II with easy access. Trash may have been dump

I area, where access is very difficult. Or presence of drumsPOTENTIAL:
than two pickup truck loads) located I

I a long period of time but it could be cleaned up in a I
I or indications of hazardous materialsinside a park with easy access I

(Circle #) I few days, possibly with a small backhoe. I
4 3 2 1

NOTES:

REPORTED TO AUTHORITIES C YES NO



Reach Level Assessment

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (0T ER, JB,SC, UT. TR, MI) as well as any additional

features deemedaProriate. Indicate direction offlow

j
N

SURVEY REACH I.D:6Q4WTRSHD/SUBSHD: DATE:
ASSESSED BY:

START TIME: IL :.jfAM/& LMK: END TIME:I:WAM/J) LMK: GPSID:

LATII(0 n, ‘32.?” LONG71°_________ LAT”° . ‘ ‘ -‘,“ LONG°_________

DESCRIPTION: DESCRIPTION:
.

,

RAIN IN LAST 24 HOURS LI Heavy rain El Steady rain PRESENT CONDITIONS El Heavy rain LI Steady rain LI Intermittent
lS’/None LI Intermittent LI Trace t1ear LI Trace LI Overcast LI Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential LI Suburban/Res lorested El Institutional

LI Golf course LI Park LI Crop LI Pasture ‘Other: oc ,

• AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % LI 0-25% LI 50%-75%
CHANNEL WIDTH LI25-50 % 75-100%

DOMINANT SUBSTRATE ‘ ‘ S... -

LI Silt/cJ,y,i(fine or slick) LI Cobble (2.5 —.10”)
Land (gritty) El Boulder (>10’)
LI’Gravel (0.1-2.5”) LI Bed rock

WATER CLARITY ‘F%C1ear LITurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: LI none ‘some LI lots
IN STREAM Floating: none LI some LI lots

(Evidence of)”t / t’
WILDLIFE IN OR

ESiFish LI Beaver SfDeer
AROUND STREAM LI Snails LI Other: Sc.:

‘Mostly shaded (75% coverage)
STREAM SHADING LI Halfway (50%)
(water suiface) LI Partially shaded (?25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting Bed scour

DYNAMICS LI Widening LI Bank failure

LI Headcutting %Bank scour

LI Unknown LI Aggrading LI Slope failure

[1 Sed. deposition LI Channelized

CHANNEL
Height: LT bank ? ‘Th (ft)

DIMENSIONS RT bank 0 (if)
(FACING Width: Bottom - “ (if)
DOWNSTREAM)

Top Ii (ft)

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy
landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails,
small or distant from Specialized heavy
stream. equipment required.

-

“• .1.i’ ‘

cv.
.7

5 ‘4 3 2 1

_____________________________________________________________________

NOTES: (biggest problem you see in survey reach) 5’’ VV”—

REPORTED TO AUTHORITIES YES E No



•.••:

Optimal

OVERALL STREAM CONDITION

Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-

HABITAT favorable for epifaunal colonization and suited for full colonization potential;
20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than(May modfy logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removedon appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are oq( new fall and transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 10 9 8 7 () 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common, less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 9 8 7 4 3 2 1 0

Right Bank 10 9 8 7 6 4 3 2 1 0

Active downcutting; tall banks on
BANK Banks stable; evidence of erosion

Grade and width stable; isolated Past downcutting evident, active
both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.

impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected,

adjacent use. infrastructure stream; obvious threat to property
or_infrastructure.-_

Left Bank 10 9 7 6 5 4 3 2 1 0
RightBanklo 9 8 7 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION
entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 (?‘ 9 8 7 6 5 4 3 2 1 0

. OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LefiBanklO (1) 8 7 6 5 4 3 2 1 0
Right Bank 10 Q) 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 (1 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 cll 10 9 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplainNo evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,

FLOODPLAIN
encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,

manmade structures, some structures). Significant effect onM ENT
manmade structures but not effecting floodplain function

effect on floodplain function floodplain function
20 19 18 17)l6 15 14 13 12 Il 10 9 8 7 6 5 4 3 2 I 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 Total Survey Reach /160



Severe Bank Erosion E1{

PROCESS: LI Currently unknown

LI Downcutting LI Bed scour

LI Widening

LI Headcutting

LI Bank failure

1Bank scour

LI Aggrading

LI Sed. deposition

DIMENSIONS:

BANK OF CONCERN: LI LT RT LI Both (looking downstream)
LOCATION: Q Meander bend Straight section LI Steep slope/valley wall LI Other:

LI Slope failure

LI Channelized

Length (ifno GPS) LT ft and/or RT__1 0 0 ft Bottom width

Bank Ht LT ft and/or RT .3 ft Top width

LANT OWNERSHIP: LI Private LI Public Unknown LAND COVER: ‘F’est Field/Ag1’LI Developed:

Bank Angle LT ° and/or RT ° Wetted Width

DATE: / 3 io</ ASSESSED BY:WATERSHED/SUBSHED:

I
I TIME: /Z:3D AM/PM PHOTO ID (CAMERA-PlC #): !#SURVEY REACH:

LMK GPS: (Unit ID)SITE ID: (Condition-#) START LAT Ot LONG OT

ER- s1 END LAT°’” LONG°’’T LMK

POTENTIAL RESTORATION CANDIDATE: LI Grade control LI Bank stabilization

LI No LI Other:

THREAT To PROPERTY/INFRASTRUCTURE: No LI Yes (Describe):

EXISTING RIPARIAN WIDTH: LI <25 ft LI 25 -50 ft LI 50-75ft LI 75-lOOft ‘>l00ft

EROSION Active downcutting; tall banks on both sides
Pat downcutting evident, acve stream 1 Grade and width stable; isolated areas of bankof the stream eroding at a fast rate, erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
SEVERITY(circle#)

contdbufing significant amount of sediment to moderate rate; no threat to prope 01
our, impaired riparian vegetation or adjacent use

Channelized LI 1 infrastructure.
stream; obvious threat to property or

infrastructure

(24 3
?fficuit access. Must cross wetland, steep slope orACCESS: Good access: Open area in public

Fair access: Forested or developed area
other sensitive areas to access stream. Minimalownership, sufficient room to stockpile

adjacent to stream. Access requires tree
stockpile areas available and/or located a greatmaterials, easy stream channel access for

removal or impact to landscaped areas.
i distance from stream section. Specialized heavyheavy equipment using existing roads or

Stockpile areas small or distant from stream.
equipment required.trails.

5 t4) 3 2 1

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



‘ I
WATERSHED/SUBSHED: DATE: .LI !5 ASSESSED BY:

SURVEY REACH 1D: O fr TIME:) :AM/PM PHOTO ID: (amera-Pic#) I#

SITE ID (Condilion-#): OT- LAT 0
“ LONG 0 ?t LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Li Single DIMENSIONS: SUBMERGED:
LILT IT LI Head Li Concrete LiMetal Li Circular Li Double [1 No

Li Closed Li PVC/Plastic LiBrick Li Elliptical Li Triple Diameter: (in) LI PartiallyFLOW:

LI None Tdckle
pipe Li Other: Li Other: Li Fully

LI Moderate
LI Substantial 1’Open Li Concrete Li Earthen

Li Parabolic Width (Top): 3DLI Other: channel Other: p
Li Other: (Boftorn): I’

CONDITION: ODOR: Li No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: one
Li None LiGas Li None Li None Li Brown Li Orange Li Green
Li Chip/Cracked Li Sewage LiOily Normal Li Other:
Li Peeling Paint LiRancid/Sour Li Flow Line Li Inhibited PooL QUALITY: ‘JO poolLi Corrosion Sulfide Li Paint Li Excessive Li Good LiOdors LiColors LiOilsOther: r Li Other: Qther: Li Other: Li Suds Li Algae Li Floatables

Li Other:

FOR
FLOWING

ONLY

OTHER

CONCERNS:

COLOR: Clear Li Brown Li Grey Li Yellow Li Green Li Orange Li Red Li Other:
TURBIDITY: I MNone Li Slight Cloudiness Li Cloudy Li Opaque
FL,OATABLES: I .None Li Sewage (toilet paper, etc.) Li Petroleum (oil sheen) El Other:

Li Excess Trash (paper/plastic bags) Li Dumping (bulk) Li Excessive Sedimentation
Li Needs Regular Maintenance Li Bank Erosion Other: fçCJ c

POTENTIAL RESTORATION CANDIDATE Li Discharge investigation Li Stream daylighting ..Local stream repair/outfâjistabi1iztion
Li no Li Storm water retrofit aOther:

Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyes for stormwater:

Land Use description:___________________________________Is stormwater currently controlled?

Li Yes Li No Li Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; 110w mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

REPORTED TO AUTHORITIES: Li YES Li NO

Storm water Outtafls OT



Stream Crossing SC
I WATERSHED/SUBSHED: I DATE: i ASSESSED BY:

URVEYREACHID: TIME:JLAM PHOTOID:(Camera-Pic#)

SITE ID: (Condition-#) Sc- )1 LAT 1 LONG° LMK GPS (Unit ID)

TYPE: “Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Fomation LI Other:

SIjAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: ((1 variable, sketch)

El Arch LIottomless LI ,Single LI Concrete Flow-aligned Barrel diameter: ‘7 /-;f-- (if)

LI Box ErElliptical ‘Double ‘Metal LI Not flow-aligned Height: ,i (if)
FOR ROAD/ LI Circular LI Triple [1 Other: LI Do not know
RAILROAD LI Other: LI Other:

CROSSINGS CONDITION: (Evidence of ) CI.VERT SLOPE:
Culvert length: ZtY-9 (if)

ONLY
LICracking/chipping/corrosion LI Downseam scour hole Flat Width: 7 (if)

LI Sediment deposition LI Failing embankment LI Slight (2° — 5°)

Other (describe): LI Obvious (>5°) Roadway elevation:_ I/ (if)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair [1’Other: i” J ,t41
Is SC ACTING AS GRADE CONTROL LI No [es LI Unknown

‘

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)

gPartialLI Total

LI Temporary Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
‘Flow too shallow Water Depth: 1. 5 (in) passage device present. anadromous fish. as waterfalls.

LI Other: 5 4 3 C!:)
NOTES/SKETCH:

N\ ) //
7

<<
.. 4

.‘

\

I
( /

7 /
.—

‘

REPORTED TO AUTHORITIES LI YES LI No



BASE FLOW AS % LI 0-25% LI 50%-75%
CHANNEL WIDTH LI25-50 % I”75-100%

DOMINANT SUBSTRATE
LI Silt/clay (fine or slick) Cobble (2.5 —10”)
LI”Sand (gritty) LI Boulder (>10)
I1’Gravel (0.1-2.5’) LI Bed rock

WATER CLARITY ‘Clear LITurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky,)
O Other (chemicals, dyes)

AQUATIC PLANTS Attached; 0 none ‘some 0 lots
IN STREAM Floating; I’none LI some 0 lots

WILDLIFE IN OR
Evidence of)

AROUND STREAM
Fish LI Beaver LI Deer

LI Snails 0Other;r’.’ ,,-
l”ivlostly shaded (>75% coverage)

STREAM SHADING LI Halfway (50%)
(water surface) 0 Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL Downcutting Bed scour

DYNAMICS E Widening fl Bank failure
Headcutting LI Bank scour

LI Unknown C] Aggrading C] Slope failure
C] Sed. deposition Channe1ized

CHANNEL
Height; LT bank (ft)

DIMENSIONS RT bank I S (ft)
(FACING Width; Bottom 4, (ft)DOFWSTREAM)

Top “2 (B)

REACh ACCESSIBILITY

Good: Open area
Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials,
Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using
Stockpile areas distance from stream.

existing roads or trails
small or distant from Specialized heavy

.,.tream. equipment required.

Reach Leve’ Assessment

Simple planar sketch ofsurvey reach. Track locations and JDsfor all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

——
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I \‘>tt
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SURVEY REACH ID: WTRSHD/SUB5HD: (,., (_p
DATE: /i__j_p_’

ASSESSED BY:

START TIME::jAM/ LMK: END TIME:r/:LAM/M LMK: GPS ID:
LATL0 S Q” LONGIO 2 ‘

‘ LAT° ‘ LoNG° -2’2 ‘

DESCRIPTION: % (cco6’ DESCRIPTION: ,ç /6
-.

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
None LI Intermittent LI Trace LI Clear LI Trace LI Overcast LI Partly cloudy

SURROUNDING LAND USE: JIndustrial Commercial LI Urban/Residential LI Suburban/Res LI Forested LI Institutional
LI Golf course LI Park LI Crop LI Pasture LI Other;

• AVERAGE CONDITIONS (check applicable) [ REACH SKETCH AN]) SITE IMPACT TRACKING

5 3

_________ __________________________________

NOTES: (biggest proiem you see in survey reach)

‘, -;“: , I ,

REPORTED TO AUTHORITIES LI YES LI No



: OvEiiL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

(May modi)5 logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently

of habitat is obvious; substrate
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removedon appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are not new fall and iio transient). rate at high end of scale).

20 t9 18 17 16 15 14/i312 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATiVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides b facing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 . 7 6 5 4 3 2 1 0

Right Bank 10 9 8) 7 6 5 4 3 2 1 0
Active downcutting; tall banks on

BANK Banks stable; evidence of erosion Grade and width stable; isolated Past downcutting evident, active
both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate late; no
significant amount of sediment to(facing little potential for future problems.

impaired riparian vegetation or threat to property or
stream; obvious threat to propertydownstream) <5% of bank affected.

adjacent use. infrastructure
or infrastructure.

Left Bank 10 9 8 6 5 4 3 2 1 0
-Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 / 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9 8 7 6 () 4 3 2 1 0
Right Bank 10 9 8 7 6 5 r N 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 (9 ) 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetiarid and non-wetland Either all wetland or all non- Fither all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standinglponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 .4 2 I 0

Moderate floodplain Significant fldö’dplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-
material, land development, or development, or manmade structures, filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function -

20 19 18 17 16 15 14 13 12 Il 10 9 8 7 6 5 4 3:2 I 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Suey Reach /160



Storm Water Outlails EoT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
LI no LI Storm water retrofit LI Other: /j (

Ifyesfor daylighting:

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyes for stormwater:
Is stormwater culTently controlled? Land Use description:
LI Yes No Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nocaal flow in receiving
discharge is very small compared to the streams base

of causing any erosion problems.
(circle #) stream; discharge appears to be having a

j
flow and any impact appears to be minor/ localized.significant impact downstream.

5 4 3 1
SKETCH/NOTES:

———-

/

. /
,z ..>

‘ REPORTED TO AUTHORITIES: LI YES LI NO

WATERSHED/SUBSHED: -rr I DATE:
I

- ASSESSED BY:
-, I

SURVEY REACH ID: o3 I TIME::1OAM/ PHOTO ID: (Camera-Pic#) /# 71
ITEID(Condion-#): OT-O LAT0 OTVLONG0 Z “ LMK GPS:(UnitID)

c-
BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
JLT LIRT Head LI Concrete LIMetal LI Circular LI Double LI No

LI Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter:__(in) LI PartiallyFLOW:

.fNone LI Trickle
pipe LI Other: LI Other: LI Fully

Substantial Open LI Concrete LI Earthen
Parabolic Width (Top): (in)

Moderate LITrapezo Depth:

E Other: channel [Other:
LI Other: (Bottom): (in)1’

CONDITION: ODOR: LI No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: None
[I None LIGas LI None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: ‘ LI Other: LI Suds LI Algae LI Floatables

LI Other:

• FOR
FLOWING

. ONLY FLOATABLES:

OTHER

CONCERNS:

TURBIDITY: I LI None LI Slight Cloudiness LI Cloudy LI Opaque

COLOR: La Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

I LI None LI Sewage (toilet paper, etc.)
Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation

LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) LI Other:



Storm VVater OLItEHS OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
no LI Storm water retrofit L Other:

WATERSHED/SUBSHED: I DATE: ASSESSED BY:

BANK:
LT LIRT LI Head

SURVEY REACH ID 433 TIME IvAM/PM PHOTO ID (Camera Ftc #) I# / 7 Z

SITE ID(Condition-#): OT-f2V LAT’.41° / / I? LONG Z ‘ “ LMK_____ GPS: (Unit ID)

FL9W:

[J None LI Trickle

LI Moderate

LI Substantial
Other:

TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
Concrete LIMetal Circular LI Double No

C1osed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: 7 (in) LI Partiallypipe
LI Other: LI Other: LI Fully

LI Open LI Concrete LI Earthen LI Trapezoid Depth: (in)

channel LI Other: LI Parabolic Width (Top): (in)
LI Other (Bottom) (in)

CONDITION:
None

LI Chip/Cracked

LI Peeling Paint

LI Corrosion

LI Other:

ODOR:EIN0
LIGas

LI Sewage

LIRancid/Sour

LI Sulfide

LI Other:

DEPOSITS/STAINS:
,13j None
LIOily

LI Flow Line

LI Paint

LIOther:

VEGGIE DENSITY:
II None

LI Normal

LI Inhibited

LI Excessive

LI Other:

. FOR
FLOWING

ONLY

PIPE BENTHIC GROWTH: None

LI Brown LI Orange IfGreen
[] Other: A/

FLOATABLES:

OTHER
CONCERNS:

TURBIDITY: LI None LI Slight Cloudiness LI Cloudy Li Opaque

POOL QUALITY: LI No pool
Good LIOdors LIColors LIOils

LI Suds LI Algae LI Floatables

LI Other:

CoLoR: I LI Clear LI Brown LI Grey. LI Yellow LI Green LI Orange LI Red LI Other:

I El None fl Sewage (toilet paper, etc.)

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen’) LI Other:

Ifyes for daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description: ‘kj’/ - . : ‘

LI Yes LI No Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount of discharge is signifint discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of noal flow in receiving

discharge is very small compared to the stream’s base
of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor I localized.significant impact downstream.

f_I5 4 3

SKETCH/NOTES:

J .

tx
-

‘i 4
I
i

‘..,) —

‘

>
REPORTED TO AUTHORITIES: LI YES NO



Storm Water OutlaWs OT
WATERSHED/SUBSHED: DATE: Y ASSESSED BY:

SURVEY REACH ID: :‘ 3 3 5 TIME:3:AMØ PHOTO ID: (Camera-Pic#) 71 5 I#

SITE ID (Conditwn..#): OT- 3 LATLII0 3 LONG7.l0 25 ‘ LMK____ GPS: (Unit ID)

BANK: / TYP MATERIAL: SHAPE: U Single DIMENSIONS: SUBMERGED:
LiLT RT Li Head

sed
Concrete UMetal U Circular U Double

FLoW: U PVC/Plastic UBrick U Elliptical U Triple Diameter: (hi)
Li Partially

Li’None U Trickle
pipe

U Other: U Other:
U Fully

Li Moderate
U Trapezoid Depth (in’lLi Substantial U Open U Concrete U Earthen
U Parabolic Width (Top): (in)Li Other: channel U Other:
U Other: (Bottom): (in)

CONDITION: ODOR: DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: U None
121None UGas 21’one U None ‘Brown U Orange U Green
U Chip/Cracked U Sewage UOily ormal U Other:
U Peeling Paint URancid/Sour U Flow Line U Inhibited POOL QUALITY: U No pooiU Corrosion U Sulfide U Paint U Excessive “Good UOdors UColors UOilsU Other: U Other: UOther: U Other: U Suds Algae U Floatables

U Other:

FoR
FLOWING

ONLY

OTHER
CONCERNS:

COLOR: U Clear U Brown U Grey U Yellow U Green U Orange U Red U Other:
TURBIDITY: I U None U Slight Cloudiness U Cloudy U Opaque
FLOATABLES: I U None U Sewage (toilet paper, etc.) U Petroleum (oil sheen) U Other:

U Excess Trash (paper/plastic bags) U Dumping (bulk) U Excessive Sedimentation
U Needs Regular Maintenance U Bank Erosion U Other:

POTENTIAL RESTORATION CANDIDATE U Discharge investigation U Stream daylighting U Local stream repair/outfall stabilization
U no U Storm water retrofit U Other:

ifyes for daylighting:

‘ Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater:

Is stormwater currently controlled? Land Use description:_______________________________________

U Yes U No U Not investigated Area available:

OUTFALL Heavy discharge with a disfinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base I of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor/ localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

-.\
3)

•“‘ A
‘-.

REPORTED TO AUTHORITIES: U YES U NO



IMPACTED BANK:

El LT El RT l’Both

mpacted Buffer lB

REASON INADEQUATE: El Lack of vegetation Too narrow El Widespread invasive plants

El Recently planted Other: 1 7?t vi
LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank El El El El El: ‘‘

RT Bank El El El El El:

DOMINANT Paved Bare ground Turf7lawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank El El El El El El [1:

RTBank El El El El
INVASIVE PLANTS: El None El Rare Partial coverage El Extensive coverage El unknown

STREAM SHADE PROVIDED? El None El Partial l] Full WETLANDS PRESENT?El No [J Yes El Unknown

POTENTIAL RESTORATION CANDIDATE ElActive reforestation ElGreenway design El Natural regeneration Invasives removal
no j, ‘,‘r JOther:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private

LT BANK RT REFORESTATION where the riparian area does I public or private land that is I land where road; building
not appear to be used for any I presently used for a specific I encroachment or other

Length (ft): M Ot) POTENTIAL: specific purpose; plenty of I purpose; available area for [ature significantly limits
(Circle #) area available for planting planting adequate available area for planting

Width (ft): VlQ
5 4 3 (2)

—

POTENTIAL CONFLICTS WITH REFORESTATION El Widespread invasive plants El Potential contamination El Lack of sun
El Poor/unsafe access to site Existing impervious cover El Severe animal impacts (deer, beaver) El Other:

NOTES:
—)4L

(f:c. UIS’\‘f4f_

\
\\•

-

—

SITE ID: (Condition-#)

18-01

WATERSHED/SUBSHED: /aL DATE: / 5 I ‘ ASSESSED BY:
L ,—

JRVEY REACH:
— 2t3 TlME::fAMIpM PHOTO ID: (Camera-Pic#)- /# /‘/,‘7

START LAT ° ‘
“ LONG ° ‘

“ LMK GPS: (Unit ID)

IEND LAT ° ‘
“ LONG ° LMK I L-’- -‘I



Stream Crossing sc
I WATERSHED/SUBSHED: DATE: I 3 // ASSESSED BY: )-

JURVEY REACH ID: L 30 I TIME: 3 :3AM/PM PHOTO ID: (Camera-Pie #) 727 /#

SITE ID: (Condition-#) Sc- ) LAT L/o
LONG72° , “ LMK GPS (Unit ID)

TYPE: “Road Crossing LI Railroad Crossing LI Manmade Dam [El Beaver Dam [] Geological Formation LI Other:

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: (i/variable, sketch)

LI Arch LIBottomless LI Single LI Concrete ‘Flow-aIigned Barrel diameter:
LI Box LI Elliptical LI Double 1Metal LI Not flow-aligned Height:

FOR ROAD/ ‘Circular Triple
LI Other: LI Do not know

RAILROAD LI Other: LI Other:
CROSSINGS Culvert length: £‘?9 (fi)

CONDITION: (Evidence of...) CULVERT SLOPE:
ONLY

LICracking/chipping/corrosion LI Downstream scour hole Flat Width: t/ (ft)

LI Sediment deposition LI Failing embankment LI Slight (2°— 5°)

LI Obvious (>5°) Roadway elevation: ) ö (fi)BOther (describe): t I 1’ 4-
I — (J

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
F”Flow too shallow Water Depth: ‘i (in) passage device present. anadromous fish. as waterfalls.

LI Other:
5 4 /i) 2

—NOTES/SKETCH:

—

----

-

I c_ - t

REPORTED TO AUTHORITIES LI YES LI No



BASE FLOW AS % U 0-25% U 50%-75%
CHANNEL WIDTH D25-50 % U 75-100%

DOMINANT SUBSTRATE
U Silt/clay (fine or slick) U Cobble (2.5 —10”)
%Sand (gritty) U Boulder (>10)
“Gravel (0.1-2.5’) U Bedrock

WATER CLARITY lKClear LiTurbid (suspended matter)

Li Stained ‘clear, naturally colored) El Opaque (milky)
U Other (chemicals, dyes,)

AQUATIC PLANTS Attached: none U some U lots
IN STREAM Floating: ‘ none U some U lots

WILDLIFE IN OR
(vidence of)

AROUND STREAM
-Fish U Beaver U Deer
U Snails Other: ca ,

v1ostly shaded (75% coverag
STREAM SHADING U Halfway (50%)
(water suaface) U Partially shaded (>25%)

Li Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure

LI Headcutting LI Bank scour

LI Unknown
Aggrading LI Slope failure

LI Sed. deposition ,,Channelized

CHANNEL
Height: LT bank

DIMENSIONS RT bank
(FACING Width: Bottom /0 (fi)
DOWNSTREAM)

Top /8 (ft)

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream, sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails. small or distant from Specialized heavy
tream. equipment required.

5 (4 / 3 2

Reach Level Assessment 11
SURVEY REACH ID: (‘ / WTRSHD/SUBSHD: (lt d ILl DATE: /Li/ ASSESSED BY:

START TIME::liLJPM LMK: END TIME::PM LMK:
:..‘

GPS ID:

LATL° 2’!” LONG?.02.) ‘.,‘‘“ LAT° s. ‘ ‘-“ LONG ‘IL!”
DESCRIPTION: DESCRIPTiON: ‘ ‘ ,

RAIN IN LAST 24 HOURS U Heavy rain U Steady rain PRESENT CONDITIONS El Heavy rain I!J’Steady rain U Intermittent
El None gintermittent Li Trace El Clear Li Trace LI Overcast U Partly cloudy

SURROUNDING LAND USE: f1’Industrial lB’Dommercial LI Urban/Residential U Suburban/Res Li Forested U Institutional
U Golf course U Park U Crop Li Pasture El Other:

AVERAGE CONDITIONS (check applicable) REACU SKETCH AND SITE.IMPACT TRACKING

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (UT, ER, IB,Sc, UT, TR, MI,) as well as any additional

features deemed appropriate. Indicate direction offlow

- ,

,oa.

cIi39

j’ - ,!

‘ -

L “t U
o’ l

TrL

) .‘

.LL)C) -.- -

NOTES: biggest p,t’m you see in survey reach)

REPORTED TO AUTHORITIES LI YES L No



. OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well

hABITAT favorable for epifaunal colonization and suited for full colonization potential;
20-40% mix of stable habitat;

Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than

of habitat is obvious; substrate(May modj5 logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are new fall and transient). rate at high end of scale).

20 19 18 17 16 15 14 12 11 10 9 8 7 6 5 4 3 2 1 0—____

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 ç8N 7 6 5 4 3 2 I 0

Right Bank 10 9 8,,J 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
significant amount of sediment to(facing little potential for future problems.

impaired riparian vegetation or threat to property ordownstream) <5% of bank affected,
adjacent use infrastructure stream; obvious threat to property

or infrastructure.
Left Bank 10 9 7 6 5 4 3 2 1 0
Right Bank 10 9 ‘8N 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 4 3 2 I 0
—

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

Left Bank 10 9 8 (7) 6 5 4 3 2 1 0
Right Bank 10 9 8 T 6 5 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation
Predominant floodplain

Predominant floodplain vegetation
VEGETATION is mature forest type is young forest

vegetation type is shrub or old
type is turf or crop landfield

,

20 19 18 17 16 15 14 13 12 ii) 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standinglponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4j.)2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material.encroachment in the form of fill form of fill material, landENCROACH-
material, land development, or development, or manmade structures,

filling, land development, or land development, or man-made
MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function

effect on floodplain function floogjjn function
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 (5,)4 3 2 I 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Storm Water OutlaUs OT

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
no 5i Storm water retrofit El Other:

Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:

Ifyes for stormwater:

Land Use description:__________________________________Is stormwater currently controlled?

El Yes El No Not investigated Area available: :i —. : -

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the streams base I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2 1
--

SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO

WATERSHED/SUBSHED: L

SURVEY REACH m: TIME::AM/PM

/ ASSESSED BY:

PHOTO ID: (Camera-Pic #) /# i

SEID(Condion-#): OT- LATHO LONG0 . ‘--.“ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
[LT ERT El Head

j’Closed
El Concrete ElMetal ElCircular El Double EJNo

FLOW: . El PVC/Plastic ElBrick El Elliptical El Triple Diameter: (in) El Partiallypipe El Other: El Other: El FullyLI None Trickle

LI Moderate Eli pezoid Depth:[I Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in)[1 Other: channel El Other:
El Other: (Bottom): (in)

CONDITION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROwTH: El None
El None ElGas None El None El Brown El Orange El Green
El Chip/Cracked El Sewage flOily El Normal El Other:
El Peeling Paint ElRancid/Sour El Flow Line El Inhibited POOL QUALITY: El No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

• El Other:

FOR
FLOWING

OIVLY FLOATABLES:

OTHER
CONCERNS:

TURBIDITY: El None El Slight Cloudiness El Cloudy El Opaque

CoLoR: I D Clear El Brown El Grey El Yellow El Green El Orange El Red El Other:

I El None El Sewage (toilet paper, etc.) El Petroleum (oil sheen) El Other:
El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:



Storm VVater Outlalis [oT
I WATERSHED/SUBSHED: DATE: / / / ASSESSED BY:

SURVEY REACH ID: //, TIME:7:’1,/PM PHOTO ID: (Carnera-Pic#)

SITE ID (Condition-#): OT- LAT

___________ft

LONG _O
“ LMK GPS: (Unit ID)

BANK: / TYPE: MATERIAL: SHAPE: U Single DIMENSIONS: SUBMERGED:

flLT1RT U Head / U Concrete UMetal U Circular U Double E No
Closed U PVC/Plastic UBrick U Elliptical U Triple Diameter:

- (in) PartiallyFLOW:

U None Trickle
pipe U Other: U Other: U Fully

P1 Moderate U Trapezoid Depth: (in)fl Substantial U Open U Concrete U Earthen
U Parabolic Width (Top): (in) ;:::Other: channel U Other:
U Other: (Bottom): (i

QONDITION: ODOR: U No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: U None
fl None UGas U None U None U Brown U Orange U Green
U Chip/Cracked U Sewage UOily U Normal U Other:
U Peeling Paint URancid/Sour U Flow Line U Inhibited

PoOL QUALITY: Uio poolU Corrosion U Sulfide U Paint U Excessive U Good UOdors UColors UOilsU Other: U Other: UOther: U Other: U Suds U Algae U Floatables

U Other:

COLOR: “Clear U Brown U Grey UI Yellow U Green U Orange U Red U Other:
TURBrnIrY: Uffone U Slight Cloudiness U Cloudy U Opaque
FLOATABLES: I U None U Sewage (toilet paper, etc.) U Petroleum (oil sheen) U Other:

U Excess Trash (paper/plastic bags) U Dumping (bulk) U Excessive Sedimentation
U Needs Regular Maintenance U Bank Erosion U Other:

POTENTIAL RESTORATION CANDIDATE EI”Discharge investigation U Stream daylighting U Local stream repair/outfall stabilization

U no U Storm water retrofit U Other:
Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:______________________________

U Yes U No U Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
mall discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant discharge has a color and/or odor, the amount of discharge; staining; or appearance

SEVERITY:
compared to the amount of noal flow in receiving

discharge is very small compared to the streams base J of causing any erosion problems.
(circle #,) stream; discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1

SKETCH/NOTES:

FOR

FLOWING
• ONLY

OTHER

CONCERNS:

REPORTED TO AUTHORITIES: U YES U NO



WATERSHED/SUBSHED: - I DATE: / I_ ASSESSED BY:

SURVEY REACH ID: L4E:: AM/PM PHOTO ID: (Carnera-Pic #)

• SITE ID (Condition-/f): OT- LAT ° “ LoNG—°-’-” LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
[1LTJJRT LI Head LI Concrete LIMetal LI Circular LI Double No

[251 Closed PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (if) LI PartiallyFLOW: pipe LI Other: LI Other: LI FullyLI None LI Trickle

LI Moderate
rapezd Depth:LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)[1 Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
LINone LIGas LI None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: QNo pool
LI Corrosion LI Sulfide LI Paint LI Excessive

LI Good LIOdors LIColors LIOils
LI Other: LI Other: ‘Other: LI Other: LI Suds LI Algae LI Floatables

LI Other:

: FOR
FLOWING

ONLY

COLOR: [ jJ Clear LI Brown LI Grey LI Yellow DOreen LI Orange LI Red LI Other:
I

TURBIDITY: I M None LI Slight Cloudiness LI Cloudy [1 OoaquelEE
—

FLOATABLES: [iiI None U Sewage (toilet paper etc.) Li Petroleum (oil sheen) [) Other:

OTHER

CONCERNS:

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance L(Bank Erosion LI Other:

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting Local stream repair/outfall stabilization
LI no El Storm water retrofit LI Other:

Ifyesfor daylighting.

. Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:____________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of j discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base I of causing any erosion problems.
(circle/f) stream; discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI NO

StormWaterOutfalls OT



Storm Water Ouffalis OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
no LI Storm water retrofit LI Other:

WATERSHED/SUBSHED: I G—2 DATE: / / ASSESSED BY:

BANK:
[]LT LIRT LI Head

SURVEYREACHID: /s TIME::AM/PM PHOTO ID: (Carnera-Pic#)t?tr /# /7Z’
SITE ID (Condition-Il) OTotA LAT’-I(° ( IZ?tLONG1O2 >?? LMK____ GPS: (Unit ID)

FLOW:
None LI Trickle

LI Moderate

[1 Substantial

LI Other:

TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
Concrete LIMetal Jj Circular LI Double LI No

Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter:JJiai LI Partiallypipe
LI Other: LI Other:

LI Fully

thannel
LI Other: (Bottom): (in)

CONDITION:
1 None

LI Chip/Cracked

LI Peeling Paint

LI Corrosion

LI Other:

ODOR: JJ No
LI Gas

LI Sewage

LIRancidlSour

LI Sulfide

LI Other:

DEPOSITS/STAINS:
LI None
LI Oily

LI Flow Line

LI Paint

Other:

çi (t

VEGGIE DENSITY:

J None

LI Normal

LI Inhibited

LI Excessive

LI Other:

• FOR
FLOWING

• ONLY

PIPE BENTHIC GROWTH: LI None
Brown LI Orange LI Green

LI Other:

TURBIDITY:

FLOATABLES:

OTHER
CONCERNS:

I LI None LI Slight Cloudiness

POOL QUALITY: No pool

LI Good LIOdors LIColors LIOils
LI Suds LI Algae LI Floatables

LI Other:

COLOR: LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

LI Cloudy LI Opaque
I LI None LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other:

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion Other:

Ifyes for daylighting:

. Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description: I
LI Yes No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a s mall discharge; flow mostly clear and odorless. If the Outfall does not have dTy weatherSERITY:
compared to the amount of nomal flow in receiving

discharge is ve small compared to the streams base I of causing any erosion problems

strong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of discharge; staining; or appearance(circle Il) stream; discharge appears to be having a flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3

SKETCH/NOTES:

‘
., \\.

-

:‘,

-

‘ REPORTED TO AUTHORITIES: LI YES LI r’o



Storm Water Outialts OT

POTENTIAL RESTORATION CANDIDATE Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
LI no LI Storm water retrofit [1 0th er:

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:_____________________________________
E Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a disfinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the streams base I of causing any erosion problems.

(circle #) stream; discharge appears to be having a

j
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:
cr,:

OTr

‘‘

REPORTED TO AUTHORITIES: LI YES LI NO

WATERSHED/SUBSHED: 13 DATE: Ci “ i? ASSESSED By:

SURVEYREACHID: TIME::/PM PHOTOID:(Carnera-Pic#) L:j/#
“-

SITE m(Condio-#): OT- LAT\i° LONG “ LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LILT T LI Head LI Concrete j’Metal {1 Circular LI Double LI No

FLOW:
Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: Y (in) Partiallypipe

LI Other: LI Other: LI FullyLI None LI Trickle
Moderate

LI Trapezoid Depth: (in)LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)[1 Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
None LIGas 1None LI None LI Brown LI Orange LI Green

LI Chip/Cracked LI Sewage LIOily Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: LI No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

FLOATABLES:

OTHER

CONCERNS:

I None
TURBIDITY: None LI Slight Cloudiness LI Cloudy LI Opaque

CoLoR: [ .J Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
, Needs Regular Maintenance LI Bank Erosion LI Other:

LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other:



WATERSHED/SUBSHED:

BANK:

LILT RT LI Head

FLOW:

LI None LI Trickle
Moderate
Substantial

LI Other:

CONDITION:

j’None

LI Chip/Cracked

LI Peeling Paint

El Corrosion

LI Other:

FOR
FLOWING

ONLY

OTHER

CONCERNS:

TURBIDITY:

Storm VVater OutiaIs OT j

j DATE: _/ V /> ASSESSED BY:

VEGGIE DENSITY:
LI None
Normal

LI Inhibited

U Excessive

El Other:

PIPE BENTHIC GROWTH:,1 None

LI Brown LI Orange LI Green
El Other:

POOL QUALITY: No pool

El Good DOdors ElColors COils
LI Suds C Algae LI Floatables

LI Other:

LI Cloudy LI Opaque

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
LI no LI Storm water retrofit Q Other:

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyes for storrnwater:
Is stormwater currently controlled? Land Use description:_______________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mosfly clear and odorless. If the

Outfall does not have di weatherstrong smell. The amount of discharge is significant discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEvERITY:
compared to the amount of nomal flow in receiving

discharge is ve small compared to the streams base
of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2
SKETCH/NOTES:

oL/ J

S
I
I I

REPORTED TO AUTHORITIES: LI YES LI NO

• SJTE ID (Condition-/I): OT- LAT ° ( ( LONG 2o I “ LMK_____ GPS: (Unit ID)

TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
NZJ Concrete LIMetal LI Circular LI Double No

gClosed El PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: 2 ( (in) LI Partiallypipe LI Other: LI Other: LI Fully

channel
LI Other: (Bottom): (in)

ODOR: JNo
LIGas

El Sewage

CRancid/Sour

LI Sulfide

LI Other:

SURVEYREACHI]J: C- o/ TIME::LtM/PM PHOTO ID: (Carnera-Pic#) /#?

DEPOSITS/STAINS:
None
Doily

LI Flow Line

LI Paint

LlOther:

I ØNone LI Slight Cloudiness

COLOR: Clear U Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Othen

FLOATABLES: I None LI Sewage (toilet paper, etc) LI Petroleum (oil sheen) LI Other:
El Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:



Stream Crossing sc

\1

TYPE: R Road Crossing El Railroad Crossing El Manmade Dam El Beaver Dam El Geological Formation El Other:

SHAPE:

El Arch ElBottomless
El Box El Elliptical

Circular
El Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

El Single
El Double

Triple
El Other:

MATERIAL:

El Concrete

‘Metal

El Other:

ALIGNMENT:

Flow-aligned

El Not flow-aligned

El Do not know

CONDITION: (Evidence of..)

El Cracking/chipping/corrosion El Downstream scour hole
Sediment deposition El Failing embankment
Other (describe):

DIMENSIONS: (Ifvariable, sketch)

Barrel diameter: IC’ r (ft)
,44ft—fr*t I

CULVERT SLOPE:

1 Flat

El Slight (2° — 5°)

El Obvious (>5°)

Culvert length: O L2O (ft)

Width:

Roadway elevation: (C)

rATERSHED/SUBSHED. C?-e I DATE: Jj 4’ / ASSESSED BY

JURVEY REACH ID: c -p TIME:Z:’AM/PM PHOTO ID: (Camera-Pic #) /# I I

SITE ID: (Condition-#) SC- I LAT / ‘ “ LONG 71 ‘ “ LMK GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE El Fish barrier removal El Culvert repair/replacement El Upstream storage retrofit

no El Local stream repair El Other:

IS SC ACTING AS GRADE CONTROL No El Yes El Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
El Total Partial

Temporary El Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

Ifyesfor OCr ,,,

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
greater stream blocking the significant reach of stream, the very head of a stream with

fish harrier CAUSE: k upstream movement of or partial blockage that may very liffle viable fish habitat
El Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

Flow too shallow Water Depth: —I2 (in) passage device present. anadromous fish. as waterfalls.

El Other:
5 4 3 2 1

NOTES/SKETCH:

,,
, ..

151.
/

c

-

REPORTED TO AUTHORITIES El YES El No



Reach Leve’ Assessment
f

1{I1

START TIME::j22.?PM LMK: END TIME;’:A1I/pM LMK: GPS ID:

5 / LONG LATj° L’ fC4 c4 “

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain El Steady rain LI Intermittent
LI None }mntermittent LI Trace LI Clear LI Trace LI Overcast LI Partly cloudy

SURROUNDING LAND USE: Industrial LI Commercial LI Urban/Residential LI Suburban/Res LI Forested LI Institutional
LI Golf course LI Park LI Crop LI Pasture LI Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % LI 0-25% LI 50%-75% Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
CHANNEL WIDTH LI25-50 % LI 75-100% within the survey reach (01’. ER. IB,SC, UT. TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

AQUATIC PLANTS Attached: LI none LI some LI lots
IN STREAM Floating: [Yone LI some LI lots

WILDLIFE IN OR
(Evidence of)
LI Fish LI Beaver LI Deer

AROUND STREAM LI Snails LI Other:

El’Mostly shaded (>75% coverage)
STREAM SHADING LI Halfway (50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure
LI Headcutting [3 Bank scour

LI Unknown El Aggrading LI Slope failure
LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank ; (ft)

DIMENSIONS RTbank
(FACING Width: Bottom (ft)
DOWNSTREAM)

Top

. REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access tor heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails
small or distant from Specialized heavy
stream. equipment required.

SURVEYREACH1D:3-lL.. WTRSHD/SUBSHD: , - DATE:’I’/”
ASSESSEDHY:

DOMINANT SUBSTRATE
LI Silt/clay (fine or slick) LI Cobble (2.5 —10)
LI Sand (gritty) LI Boulder (>10’)
LI Gravel (0.1-2.5’) LI Bed rock

WATER CLARITY LI Clear LiTurbid (suspended matter)
U Stained (clear, naturally colored) LI Opaque (milky,)
LI Other (chemicals, dyes)

5 4 3
NOTES: (biggest problem you see in survey reach)

2

REPORTED TO AUTHORITIES EEl YES LI No



OVERALL
STREAM CONDITION

Optimal Suboptimal Marginal Poor

IN—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well
IIAffiTAT favorable for epifaunal colonization and suited for full colonization potential;

fish cover; mix of snags, submerged adequate habitat for maintenance of 20-40% mix of stable habitat;

(May mod(fy logs, undercut banks, cobble or other populations; presence of additional habitat availability less than Less than 20% stable habitat; lack

Criteria based stable habitat and at stage to allow full substrate in the fo of newfall, but desirable; subsate frequently of habitat is obvious; subsffate

on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may disturbed or removed, unstable or lacking.

habitat regime) that are new fall and g( transient). rate at high end of scale).

20 19 18 17 16 15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 50-70% of the streambank Less than 50% of the streambank

covered by native vegetation, including class of plants is not well- surfaces covered by vegetation; surfaces covered by vegetation;

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank

(score each macrophytes; vegetative disruption not affecting full plant growth potential bare soil or closely cropped vegetation is very high; vegetation

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to

sides by facing not evident; almost all plants allowed to half of the potential plant stubble one-half of the potential plant 5 centimeters or less in average

downstream) grow naturally. height remaining, stubble height remaining, stubble height.

Left Bank 10 9 8 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0

BANK Banks stable; evidence of erosion Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on

EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks actively both sides of the stream eroding at

(facing little potential for future problems. caused by a pipe outfall, local scour, eroding at a moderate rate; no a fast rate; erosion contributing

downstream) <5% of bank affected, impaired riparian vegetation or threat to property or significant amount of sediment to

adjacent use infrastructure stream; obvious threat to property
or infrastructure.

Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN High tiows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

. OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

VEGETATED Width of buffer zone 50 feet; human
Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: liffle

BUFFER
activities (i.e., parking lots, roadbeds,

human activities have impacted zone human activities have impacted or no riparian vegetation due toclear-cuts, lawns, crops) have not
WIDTH impacted zone.

only minimally, zone a great deal. human activities.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
field

type is turf or crop land

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-

HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 ..5 3 2 1 0

FLOODPLAIN No evidence ot floodplain Minor floodplain encroachment in the
Moderate floodplain Significant floodplain

ENCROACH- encroachment in the form of fill form of fill material, land
encroachment in the form of encroachment (i.e. till material,

material, land development, or development, or manmade structures, filling, land development, or land development, or man-made
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on

effect on floodplain function floodplain function
20 19 18 17 16 15 14 13 12 11 10 9 8 7 4 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Storm Water Outfalls OT]

POTENTIAL RESTORATION CANDIDATE Discharge investigation Stream daylighting El Local stream repair/outfall stabilization
Elno Storm water retrofit Q Other:

I WATERSHED/SUBSHED:

SURVEY REACH 1D: TIME::IAM/pM j

DATE: ASSESSED BY:

PHOTO ID: (Camera-Pic #) #1 \ /

SITE ID (ondiflon-#): OT- LAT 0
“ LONG ‘“ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
NLT LIRT LI Head Concrete ElMetal 0 Circular El Double LI No

Closed El PVC/Plastic LIBrick El Elliptical El Triple Diameter: (in) PartiallyFLOW: pipe El Other: El Other: L] Fullyfl None LI Trickle

LI Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in)

LI Moderate El Trapezoid Depth:

LI Other: channel El Other:
Other: (Bottom): (in)

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: j1 None
JNone El Gas El None El None El Brown El Orange El Green
El Chip/Cracked El Sewage ElOily El Normal El Other:
El Peeling Paint ElRancid/Sour El Flow Line El Inhibited POOL QUALITY: El No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables/

FJ Other:

• FOR
FLOWING

. OivLi’
TURBIDITY:

FLOATABLES:

OTHER

CONCERNS:

I fNone Li Slight Cloudiness

COLOR: l Clear El Brown El Grey El Yellow. El Green El Orange El Red El Other:
LI Cloudy—----

- zz- -
-

LI Opaque
I NI None LI Sewaee (toilet paper, etc.) [] Petroleum (oil sheen) U Other:

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion Other: .

Ifyesfor daylighting:

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:____________________________________
El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant

j discharge has a color and/or odor, the amount of j discharge; staining; or appearance
SEVERITY:

compared to the amount of nocaal flow in receiving
discharge is very small comparod to the stream’s base I of causing any erosion problems.

(circle #) stream, discharge appears to be having a
flow and any impact appears to be minor! localized. Isignificant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

.\

REPORTED TO AUTHORITIES: El YES El NO



Reach Level Assessment

Simple planar sketch ofsurvey reach. Track locations and IDs for al/site impacts
within the survy yac1.ffER, IB,SC, UT, TR, MI) as well as any additional

features deemecfappropriate. Indicate direction offlow

/
/

/

SURVEY REACH ID: WTRSHD/SUBSHD: DATE:
ASSESSED By:

START TIME: :J2AMj? LMK: END TIME:_:__AM/PM LMK: GPSID:

LAT°___________ LONG° “ LAT° LONGL_0___________
DESCRIPTION: -. . DESCRIPTION:

RAIN IN LAST 24 HOURS El Heavy rain El Steady rain PRESENT CONDITIONS El Heavy rain El Steady rain fIntermittent
El None [4’ntermittent El Trace El Clear El Trace El Overcast El Partly cloudy
SURROUNDING LAND usE: El Industrial El Commercial El Urban/Residential El Suburban/Res El Forested El Institutional

El Golf course El Park El Crop El Pasture El Other:
AVERAGE CONDITIONS (check applicable)•••• REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % El 0-25% El50%-75%
CHANNEL WIDTH El25-50 % El 75-100%

DOMINANT SUBSTRATE
El Silticlay (fine or slick) El Cobble (2.5 —10)
El Sand (gritty) El Boulder (>10’)
El Gravel (0.1-2.5”) El Bedrock

WATER CLARITY Clear ElTurbid (suspended matter)
El Stained (clear, naturally colored) El Opaque (milky)
El Other (chemicals, dyes)

AQUATIC PLANTS Attached: El none El some El lots
IN STREAM Floating: [] none El some El lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
El Fish El Beaver El’Deer
El Snails El Other:

El Mostly shaded (75% coverage)
STREAM SHADING El Halfway (50%)
(water suiface) El Partially shaded (>25%)

El-Idishaded (< 25%)

CHANNEL El Downcutting Bed scour

DYNAMICS Widening Bank failure
Headcutting Bank scour

Unknown
Aggrading Slope failure

El Sed. deposition Channelized

CHANNEL
Height: LT bank

DIMENSIONS RTbank
(FACING Width: Bottom . (ft)
DQOWSTREAM)

Top

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. equipment required.

5 4 3

_________

NOTES: (bEggest problem you see in survey reach)

REPORTED TO AUTHORITIES YES El No



OvIiIwL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than(May mod/fy logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently

of habitat is obvious; substrate
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removedon appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(scare each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 8 7 6 5 4 3 2 1 0

RightBanklo 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use. infrastructure stream; obvious threat to property

or infrastructure.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal, human activities.WIDTH impacted zone.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 “4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 ‘3 2 I 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sub Total In-steam: /80 + Buffer/Floodplain: /80 Total Survey Reach /160



Storm VVater OutfaBs
OT1

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting Local stream repair/outfall stabilization

LI no LI Storm water retrofit LI Other:
Ifyesfor daylighting:

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater: ,;
Is stormwater currently controlled? Land Use description: ( .

j1Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of discharge; staining; or appearance

SEVERITY:
compared to the amount of nocaal flow in receiving

discharge is very small compared to the streams base
J of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor/ localized.significant impact downstream.

5 4 y3 ) 2 1

\
, C

SKETCH/NOTES:

.

,
\v I

.

. /
REPORTED TO AUTHORITIES: LI YES NO

I DATE: / f //7fJ ASSESSED BY: 7Z2WATERSHED/SUBSHED:

SURVEY REACH ID: TIME::AM/PM PHOTO ID: (Camera-Pic#))’, I#

SITE ID (Condmon-#): OT-O( LAT!0 1 ‘ “LONG 7O 2 c ‘
“ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:

LILT DRT [1 Head LI Concrete LIMetal Circular LI Double No
4Closed PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: LI PartiallyFLOW:

El None [lfrickle
pipe LI Other: LI Other: El Fully

LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top):.

El Moderate
rapezoi Depth:

Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: 0—No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH:,J None
,JNone LIGas LI None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour J1 Flow Line LI Inhibited

POOL QUALITY: LI No poolLI Corrosion LI Sulfide LI Paint 0Excessive LI Good LIOdors LIColors LIoilsLI Other: LI Other: JJOther: A :
. LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY
TURBIDITY:

OTHER

CONCERNS:

I None LI Slight Cloudiness

COLOR: I LI Clear LI Brown Grey LI Yellow LI Green LI Orange LI Red LI Other: “

LI Cloudy
FLOATABLES: LJ None LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other: ‘Li

LI Excess Trash (paper/plastic bags) Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance Bank Erosion LI Other:

LIOpaque 7--\i: )



Severe Bank Erosjon

WATERSHEDISUBSHED: . DATE: ,,l ‘{ / ASSESSED BY:

TIME::2C)AM/PM PHOTOID(CAMEA-PIC#):’tr7,,/# t7f ‘

SITEm: (Gondition-#) STARTLAT’°’’,7” LMK GPS: (Unit ID)

ER- END LAT4i0,jL!4Iv? LONG0t3?! LMK

PROCESS: El Currently unknown BANK OF CONCERN: E1 LT El RT Both (looking downstream)

Downcutting Bed scour LOCATION: Meander bend El Straight section El Steep slope/valley \vaIl El Other:

Widening Bank failure DIMENSIONS:

Headcutting Bankcour Length f’no GPSJ) LT ft and/or RT ft Bottom width 3 ft

El Aggrading Slope failure Bank Ht LT 5 ft and/or RT ft Top width

Sed. deposition El Channelized Bank Angle LT ° and/or RT________ Wetted Width 3 3 ft

POTENTIAL RESTORATION CANDIDATE: Grade control 12J Bank stabilization

El Other:ElNo

THREAT To PROPERTY/INFRASTRUCTURE: j No El Yes (Describe):

EXISTING RIPARIAN WIDTH: <25 ft El 25-50 ft El 50-75ft El 75-lOOft El >lOOft

EROSION Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bank
of the stream eroding at a fast rate; erosion

widening, banks actively eroding at a
failure/erosion; likely caused by a pipe outfall, local

SEVERITY(circle#)
contributing significant amount of sediment to

moderate rate; no threat to prope or
scour, impaired riparian vegetation or adjacent use.

stream; obvious threat to property or
infrastructure

Channelized El I infrastructure.

5 (4 3 2

Difficult access. Must cross wetland, steep slope or
Good access: Open area in public

‘j’’Fair access: Forested or developed area
other sensitive areas to access stream. Minimal

ownership, sufficient room to stockpile
adjacent to stream. Access requires tree

stockpile areas available and/or located a great

ACCESS:

materials, easy stream channel access for
,emoval or impact to landscaped areas.

distance from stream section. Specialized heavy
heavy equipment using existing roads or

Stockpile areas small or distant from stream,
equipment required.trails.

5 ‘4 ) 3 2

NOTES/CROSS SECTION SKETCH:

‘
1*

‘t1( -.

-;1

i

7’ ‘ -s_
f\i’. ,,;

lj,ct.

‘
.

/—-- 1’
1

“ ‘rc.
I ‘

f’
- -‘

.,

\-V

\ REPORTED TO AUTHORITIES El YES El No

SURVEY REACH:

LAND OWNERSHIP: ‘Private El Public El Unknown LAND COVER: El Forest El Field/Ag Developed:



Stream Crossing SC

DIMENSIONS: ((fariab1e, sketch,)

Barrel diameter: -“ (ft)

Height:

Culvert length: ‘ (ft)

Width: “, (ft)

v:J
Roadway elevation: (C)

WATERSHED/SUBSHED: ,, DATE: ASSESSED BY:

JURVEY REACH ID: TlME:”:AM/Pj PHOTO m: (Camera-Pic #) ‘ ‘ !# J”’

SITE m: (Condition-#) SC- ‘ LAT .‘° LONG’0 LMK GPS (Unit ID)

TYPE: J Road Crossing LI Railroad Crossing LI Manmade Dam [7 Beaver Dam [7 Geological Formation LI Other:

SHAPE:

LI Arch LIBottomless
LI Bo LI Elliptical
‘uircular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

E1ingle
LI Double

LI Triple

LI Other:

MATERIAL:

EIConcrete

LI Metal

LI Other:

ALIGNMENT:

iiow-aligned

LI Not flow-aligned

LI Do not know

CONDITION: (Evidence of.)

LICracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):)

CULVERT SLOPE:
LI”ilat

LI Slight (2°—5°)

LI Obvious (>5°)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total artial
LI Temporary nknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish harrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

I1 Drop too high sVater Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

j Flow too shallow Water Depth: 1 (in) passage device present. anadromous fish, as waterfalls.

LI Other:
25 4

-J

NOTES/SKETCH:

REPORTED TO AUTHORITIES LI Yes LI No



Stream Crossing jsc

TYPE: LI4oad Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation [] Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical
[EICircular
LI Other:

FOR ROAD!
RAILROAD

CROSSINGS

ONLY

# BARRELS:

LJ’Single
LI Double
LI Triple
LI Other:

MATERIAL:

LI Concrete

LI Metal

Ll Other:

CONDITION: (Evidence of..)

ALIGNMENT:

LI Flow-aligned

LI Not flow-aligned

LI Do not know

DIMENSIONS: (ifvariable, sketch)

Barrel diameter:

LICracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

Height:

CULVERT SLOPE:

LI Flat

LI Slight (2°—5°)

LI Obvious (>5°)

Culvert length: N (ft)

Width:

Roadway elevation: (ft)

I WATERSHED/SUBSHED: DATE: / I’ ASSESSED BY:

URVEY REACH ID: , • TIME: AM/PM PHOTO ID: (Camera-Pie #)

SITE ID: (Condition-#) SC- C LAT 0 t
“ LONG° LMK GPS (Unit ID)

POT)tNTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI4o LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)

LI Total Partial
LI Temporai Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

E[ Flow too shallow Water Depth: e) (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 () 2 1

NOTES/SKETCH:

.

—- 7

REPORTED TO AUTHORITIES LI YES LI No



Reach Leve’ Assessment

END TIME:AM/PM) LMK: GPS ID:

LAT-°___________ LONG°

DESCRIPTION:

BASE FLOW AS % LI 0-25% lf50%-75%
CHANNEL WIDTH L125-50 % LI 75-100%

DOMINANT SUBSTRATE
LI Silt/clay (fine or slick) Cobble (2.5 —10”)
lEI’Sand (gritty) ‘Boulder (>10”)
LI Gravel (0.1-2.5”) LI Bed rock

WATER CLARITY EKlear LiTurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: none LI some LI lots
IN STREAM Floating: [J’none LI Some LI lots

(Evidence of)
WILDLIFE IN OR I’Fish LI Beaver Ll’beer
AROUND STREAM LI Snails LI Other:

z
‘7vIostly shaded (75% coverage)

STREAM SHADING LI Halfway (?50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL Jbowncutting LI Bed scour

DYNAMICS LI Widening LI Bank failure
[IHeadcutting [] Bank scour

LI Unknown LI Aggrading LI Slope failure
LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank (ft)

DIMENSIONS RTbank -. (11)
(FACING Width: Bottom (ft)
DOWNSTREAM)

Top
‘:

(ft)

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. .- 4quipment required.

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (UT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

START

SURVEY REACH D:j’_> WTRSHD/SUBSHD: - DATE:
ASSESSED BY:

T1ME::’AM/I) LMK:

____

LAT °
“ LONG °

DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LWlntermittent
LI None EYlntermittent LI Trace LI Clear LI Trace LI Overcast LI Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential LI Suburban/Rex LI Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture LI Other:

• AVERAGE CONDITIONS (checkàpplicable) REACH SKETCH AND SITE IMPACT TRACKING

/1

5 4 3 2;

___________________________________________________________

NOTES: (biggestproblemyou see in surveyeach)

REPORTED TO AUTHORITIES LI YES LI No



fl OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor

:NSTREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of habitat availability less than Less than 20% stable habitat; lack
of habitat is obvious; substrate(May mod/fy togs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed
on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are new fall and gg) transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 9 8 7 6 5 4 3 2 1 0

RightBanklo 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for future problems.

impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected,

adjacent use infrastructure stream; obvious threat to property
or infrastructure.

Left Bank 10 9 8 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.‘ONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

,-
20 19 18 17 16 15 14 13 12 11 10 9 8 . 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 1 0-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of stand ing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water

, standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 Il 10 9 8 7 6 5 4 3 2 1 0

“ Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-
material, land development, or development, or manmade structures, filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

3ub Total In-stream: /80 + Buffer/Floodplain: /80 Total Survey Reach /160



Storm Water Outralls OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
no LI Storm water retrofit LI Other:

WATERSHED/SUBSHED: I DATE: i / ASSESSED BY: t71 3
SURVEY REACH 1E: TIME:’:C)AM/PM PHOTO ID: (Carnera-Pic#) /# I

•SITEID(CondiCon-#): OT-O LAT10 D. ? ??LONGO ‘7.” LMK GPS:(UnitID)

BANK: TYPE: MATERIAL: SHAPE: Ij Single DIMENSIONS: SUBMERGED:

LILT RT [1 Head LI Concrete LIMetal Circular LI Double No
Closed PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: Z(in) LI PartiallyFLOW: pipe

LI Other: LI Other: LI FullyNone LI Trickle

[] Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

LI Moderate
rapezoid Depth:

LI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: EZ1 No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: J None
None LIGas LI None LI None LI Brown LI Orange LI Green

LI Chip/Cracked LI Sewage LIOily Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: LI No pool
LI Corrosion LI Sulfide LI Paint LI Excessive

LI Good LIOdors LIColors LIOils
LI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables4t ic,Jt Other:

FOR
FLowING

ONLY
TURBIDITY:

FLOATABLES:

OTHER

CONCERNS:

LI None LI Slight Cloudiness

COLOR: I LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

I LI None LI Sewage (toilet paper, etc.)
LI Cloudy LI Opaque

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) LI Other:

Ifyes for daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:___________________________________
LI Yes No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noal flow in receiving
discharge is very small compared to the streams base

I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor! localized.significant impact downstream.

2 /5 4 3

‘
‘j

SKETCH/NOTES:

4/k

r. c
-..

--

J — -

/
I

— .

REPORTED TO AUTHORITIES: LI YES LI NO



FoR
FLowING

OIVLY

Storm Water Outfafls
OT1

r
WATERSHED/SUBSHED: /7 I DATE: / ASSESSED By:

SURVEY REACH m:6% TIME: :00 AM/PM PHOTO ID: (Camera-Plc #) /# )77
SITEID(ondmon-#): OT-1 LAT° 1 ‘ (LONGZO

“ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LT LIRT El Head El Concrete ElMetal Circular El Double No

El Closed El PVC/Plastic ElBrick El Elliptical El Thple Diameter: ) (in) LI PartiallyFLOW:

LI None Trickle
pipe El Other: El Other: LI Fully

El] Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in)

LI Moderate Q Trapezoid Depth: inj(

LI Other: channel El Other:
El Other: (Bottom): (in)

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
None ElGas El None El None El Brown El Orange El Green

El Chip/Cracked El Sewage ElOily Normal El Other:
El Peeling Paint ElRancid/Sour El Flow Line El Inhibited POOL QUALITY: El No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors Colors ElOilsEl Other: El Other: El Other: El Other: El Suds El Algae E] Floatables

Other:

OTHER
CONCERNS:

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization

[fyesfor daylighting:

Slope: 0Length of vegetative cover from outfall: Te of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description: 1 -v 1

‘1El Yes No El Not investigated Area available: i’C . .

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless, If the i Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base I of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

—

-‘.

/*. ‘ -

--- v

cO__\
‘

REPORTED TO AUTHORITIES: El YES ,Ø No

COLOR: I El Clear El Brown El Grey Q Yellow El Green El Orange El Red El Other:

——

TURBIDITY: I El None j Slight Cloudiness LI Cloudy [1 Opaque
—- Er: - Zr: - -

FLOATABLES: II None LI Sewage (toilet paper, etc.) [1 Petroleum (oil sheen) LI Other:

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:

no El Storm water retrofit El Other:



Storm Waler OutlaWs OT1

POTENTIAL RESTORATION CANDIDATE Li Discharge investigation Li Stream daylighting Li Local stream repair/outfall stabilization
no Li Storm water retrofit Li Other:

WATERSHED/SUBSHED: ,
I DATE: I ‘ 1 ASSESSED BY: Y B

SURVEY REACH ifi: .; TIME:://PM PHOTO ID: (Camera-P/c #)

S1TEID(ondiflon-#):OT-A LAT0 ‘ -“LONGZ LMK GPS:(UnitID)0

BANK: TYPE: MATERIAL: SHAPE: Li Single DIMENSIONS: SUBMERGED:
LiLT LiRT Head Li Concrete LiMetal Li Circular Li Double LI No

Li Closed Li PVC/Plastic LiBrick Li Elliptical Li Triple Diameter: (in) } PartiallyFLOW: pipe Li Other: Li Other: Li Fully[ None LI Trickle

[] Substantial Open Li Concrete Li Earthen
Li Parabolic Width (Top): I in

LI Moderate
rapezoid Depth:

LI Other: channel Other:
Li Other: (Bottom): ii (in)1-

CONDITION: ODOR:EJ No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: None
[. None LiGas None Li None Li Brown Li Orange Li Green
Li Chip/Cracked Li Sewage LiOily Li Normal Li Other:
Li Peeling Paint LiRancid/Sour Li Flow Line Li Inhibited POOL QUALITY: No poolLi Corrosion Li Sulfide Li Paint Li Excessive Li Good LiOdors LiColors LiOilsLi Other: Li Other: Li Other: Li Other: Li Suds Li Algae Li Floatables

Li Other:

. FOR
FLOWING

ONLY FLOATABLES:

OTHER
ThNCERNS:

TURBIDITY: I El None El Slight Cloudiness El Cloudy LI Opaque

. CoLoR: I Li Clear Li Brown Li Grey Li Yellow Li Green Li Orange Li Red Li Other:

I Li None fl Sewage (toilet paper, etc.)
Excess Trash (paper/plastic bags) Li Dumping (bulk) Li Excessive Sedimentation

Li Needs Regular Maintenance Li Bank Erosion Li Other:

Li Petroleum (oil sheen) LI Other:

Iyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:___________________________________
Li Yes No Li Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor! localized.significant impact downstream.

.‘

5 4 3 2

SKETCH/NOTES:

/7
fl—

-
—

L REPORTED TO AUTHORITIES: Li YES Li NO



Severe Bank Erosion

PROCESS: LI Currently unknown

LI Downcutting

LI Widening

LI Bed scour

LI Bank failure

LI Headcutting

LI Aggrading

DIMENSIONS:

LI Bank scour

LI’Slope failure

El Sed. deposition

BANK OF CONCERN: LI LT LI RT LI Both (looking downstream)
LOCATION: LI Meander bend LI Straight section LI Steep slope/valley wall LI Other:

LI Channelized

Length (‘fno GPS) LT ft and/or RT ft Bottom width I ft
Bank Ht LT ft and/or RT () ft Top width c) ft

LAND OWNERSHIP: rivate LI Public [] Unknown LAND COVER: I3 Forest LI Field/Ag LI Developed:

BankAngle LT ‘5’ ° and/or RT 3 ° WettedWidth ft

WATERSHED/SUBSHED: DATE: 1 / ASSESSED BY:

SURVEY REACH: ;,t TlME::AM/p PHOTOID(CAME-PIC#): !#
SITE ID: (condition-#) I STARTLAT O LONGl05i LMK GPS: (Unit ID)

ER- I END LAT I?? LONG LMK

POTENTIAL RESTORATION CANDIDATE: LI Grade control LI Bank stabilization
LI No LI Other:

THREAT To PROPERTY/INFRASTRUCTURE: No LI Yes (Describe):

EX[STING RIPARIAN WIDTH: LI <25 ft LI 25-50 ft 50-75ft LI 75-lOOft LI >lOOft

EROSION Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate, erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
SEVERITY(circle#)

contributing significant amount of sediment to
moderate rate; no threat to property or

scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or
infrastructure

Channelized= LI i infrastructure.

5 4 3,i 2 1
ACCESS: Good access: Open area in public

Fair access Forested or developed area Difficult access. Must cross wetland, steep slope or
other sensitive areas to access stream. Minimalownership, sufficient room to stockpile

adjacent to stream. Access requires tree
stockpile areas available and/or located a greatmaterials, easy stream channel access for

removal or impact to landscaped areas.heavy equipment using existing roads or
Stockpile areas small or distant from stream. distance from stream section. Specialized heavy

trails. equipment required.
5 4 2

NOTES/CROSS SECTION SKETCH:

)

REPORTED TO AUTHORITIES LI YES LI No



Severe Bank Erosion

WATERSHED/SUBSHED: -

SURVEY REACH: TIME: AM/Plvf

DATE: // /— ASSESSED BY:

PHOTO II) (CAMERA-P IC #): !#
SITE ID; (Condition-#) I STARTLAT LONG O’?!t LMK GPS: (Unit ID)

ER-_____ END LAT O? LONG O? LMK

PROCESS: LI Currently unknown BANK OF CONCERN: LI LT LIRT LI Both (looking downstream)

LI Downcutting LI Bed scour LOCATION: 15I Meander bend LI Straight section LI Steep slope/valley wall LI Other:

LI Widening LI Bank failure DIMENSIONS:

ilLI Headcutting Bank scour Length ((fno GPS) LT ft and/or RT ft Bottom width ft

LI Aggrading LI Slope failure Bank Ht LT ft and/or RT ft Top width ‘ ft
4 0 and/or RT_______ Wetted Width ‘ ftLI Sed. deposition LI Channelized Bank Angle LT________

LAND OWNERSHIP: l3Private LI Public LI Unknown LAND COVER: LI Forest LI Field/Ag Developed:

POTENTIAL RESTORATION CANDIDATE: LI Grade control [j Bank stabilization
LI No LI Other:

THREAT To PROPERTY/INFRASTRUCTURE: No LI Yes (Describe):

EXISTING RIPARIAN WIDTH: LI <25 ft LI 25 - 50 ft LI 50-75ft LI 75-lOOft LI >1 OOft

EROSION Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate; erosionSEVERITY(czrcle#)
contributing significant amount of sediment to

widening, banks actively eroding at a
failure/erosion; likely caused by a pipe outfall, localmoderate rate; no threat to property or
scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or

infrastructure
Channelized= LI 1 infrastructure.

5 4 3! 2 1
‘ Difficult access. Must cross wetland, steep slope orACCESS: Good access: Open area in public

Fair access: Forested or developed area
other sensitive areas to access stream. Minimalownership, sufficient room to stockpile

adjacent to stream. Access requires treematerials, easy stream channel access for
removal or impact to landscaped areas stockpile areas available and/or located a great

distance from stream section. Specialized heavyheavy equipment using existing roads or
Stockpile areas small or distant from stream. -trails, equipment required.

5 4 3’ 2

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



WATERSHED/SUBSHED: DATE: LJ Uf /j2 ASSESSED BY: 1)7

Severe Bank Erosion

SURVEY REACH: —]— TIME::/PM PHOTO m (CE-Plc #): ? /#
SITE fl: (Condition-#)

j STARTLAT OZ’1T’J?, LONG7_0L!sL1 LMK GPS: (Unit ID)

PROCESS: LI Currently unknown

ER- (‘> END LAT ° ‘
“ LONG° ‘ LMK____

LI Downcutting

[j4 Widening

LI Headcutting

LI Aggrading

LI Sed. deposition

LI Bed scour

j Bank failure

‘Zl Bank scour

LI Slope failure

LI Channelized

BANK OF CONCERN: LI LT LI RT LI Both (looking downstream)
LOCATION: El Meander bend El Straight section El Steep slope/valley wall El Other:

DIMENSIONS:

Length (no GPS) LT C) ft and/or RT ft Bottom width

LAND OWNERSHIP: El Private El Public Unknown LAND COVER: ElForest El Field/Ag El Developed:

Bank Ht LT ft and/or RT ft Top width ,‘ ft

Bank Angle LT ‘ Q ° and/or IT_‘ ° Wetted Width

POTENTIAL RESTORATION CANDIDATE: Grade control El Bank stabilization

El No El Other: —2

THREAT To PROPERTY/INFRASTRUCTURE: No LI Yes (Describe):

EXISTING RIPARIAN WIDTH: El 25 ft El 25 -50 ft El 50-75ft El 75-100th Ell00ft

EROSION Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate, erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
SEVERITY(circlc#)

contdbuting significant amount of sediment to moderate rate; no threat to prope or
scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or

infrastructure
Channelized= LI 1 infrastructure.

4 43 2 1
Difficult access. Must cross wetland, steep slope orGood access: Open area in public

Fair access: Forested or developed area
other sensitive areas to access stream. Minimal

ACCESS:
ownership, sufficient room to stockpile

adjacent to stream. Access requires tree
stockpile areas available and/or located a greatmaterials, easy stream channel access for

removal or impact to landscaped areas.
distance from stream section. Specialized heavyheavy equipment using existing roads or

Stockpile areas small or distant from stream,
equipment required.trails.

(2)—.
NOTES/CROSS SECTION SKETCH: ‘“ ‘4’—

‘
‘.4 i/AJt\J \‘. c” 4 j, -?‘c(”.-- t/’ -

—
‘.r)

—
i

—

-..-

-—- -

L
\_

/
\i

;

REPORTED TO AUTHORITIES El YES El No



Severe Bank Erosion E1{
WATERSHED/SUBSHED: DATE: ui ( /L1I ASSESSED BY:

SURVEY REACH: TIME: :QAM/PM PHOTO ID (CAMERA-Plc #): i# 17
SITE ID: (C’ondition-#) STARTLATu°’vS” LONG LMK GPS: (Unit ID)

ER-O-4• END LATJZL0 C ‘‘‘ LONG’. 0”-’ LMK

PROCESS: LI Currently unknown

Downcutting

LI Widening

Headcutting

LI Bed scour

LI Bank failure

LI Bank scour

LI Slope failure

LI Channelized

LI Aggrading

LI Sed. deposition

DIMENSIONS:

BANK OF CONCERN: LI LT LI RT LI Both (looking downstream)
LOCATION: El Meander bend El Straight section El Steep slope/valley wall El Other:

Length ((fno GPS) LT i—t2— ft and/or RT 2-CC ft Bottom width ft

Bank Ht LT LI- ft and/or RT “1 S ft Top width ‘ C ft

Bank Angle LT ‘ -

° and/or RT________ Wetted Width

LAND OWNERSHIP: Private El Public [1 Unknown j LAND COVER: [l Forest El Field/Ag j} Developed:

POTENTIAL RESTORATION CANDIDATE: fJ. Grade control Bank stabilization

El Other:El No

THREAT To PROPERTY/INFRASTRUCTURE: 1 No LI Yes (Describe):

EXISTING RIPARIAN WIDTH: El <25 ft I] 25 -50 ft El 50-75ft El 75-1005 El >1005

EROSIoN Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate; erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
SEVERITY(ctrcle#)

contnbuting significant amount of sediment to
moderate rate; no threat to prope or

scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or
infrastructure

Channelized i infrastructure.
€ 5 3 2 1

Difficult access. Must cross wetland, steep slope orACCESS: Good access: Open area in public
Fair access: Forested or developed area

other sensitive areas to access stream. Minimalownership, sufficient room to stockpile
adjacent to stream. Access requires tree

stockpile areas available and/or located a greatmaterials, easy stream channel access for
removal or impact to landscaped areas.

distance from stream section. Specialized heavyheavy equipment using existing roads or
Stockpile areas siLor distant from stream.

equipment required.trails.
5 4 3 2

NOTES/CROSS SECTION SKETCH:

....)
e

,-.

-

, S
1

L/L/

(
3E1

-

REPORTED TO AUTHORITIES El Yos El No



!mpacted Buffer 113
LWATERSHED/SUBSHED: ‘j,• DATE:

4
ASSESSED BY:

‘

JRVEY REACH: /2 - TIME::A1v PHOTO ID: (Camera-Plc #)t
SITE ID: (Condition-#)’ START LAT-°‘“ LONG ‘“ LMK GPS: (Unit ID)

IB-j END LAT°’” LoNG °‘“ LMK

IT\.IPACTED BANK: REASON INADEQUATE: El Lack of vegetation El Too narrow Widespread invasive plants
LT El RT El Both El Recently planted El Other:

LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank El El El El:

RT Bank El El [I El:
DOMINANT Paved Bare ground Turf/lawn Tall grass Shrub/scrub Trees Other

LAND COVER: LT Bank El El El El [1 [1:
RTBank El El El El El El:

INVASIVE PLANTS: El None El Rare El Partial coverage 4Extensive coverage El unknown

STREAM SHADE PROVIDED? El None Partial El Full WETLANDS PRESENT? 211o El Yes El Unknown

POTENTIAL RESTORATION CANDIDATE tJctive reforestation ElGreenway design El Natural regeneration El Invasives removal

El no El Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private

LT BANK RT REFORESTATION where the riparian area does public or private land that is land where road; building
not appear to be used for any I presently used for a specific encroachment or other

Length (ft): 7 POTENTIAL:
specific purpose; plenty of I purpose; available area for feature significantly limits

: (Circle #) area available for planting planting adequate available area for planting
‘Vjdth (fi): I

5 4 3 1

POTENTIAL CONFLICTS WITH REFORESTATION Widespread invasive plants El Potential contamination El Lack of sun
El Poor/unsafe access to site El Existing impervious cover El Severe animal impacts (deer, beaver) El Other:

NOTES:

-



r

I-

Stream Crossing sc
WATERSHED/SUBSHED: DATE: 12J Lf° /f( ASSESSED BY:

URVEY REACH ID: (3 TlME:7:AM/pM PHOTO ID: (Camera-Plc #) /#

SITEID:(condition-#) Sc- OZ LAT O
“ LONG° I 7 LMK GPS (Unit ID)

TYPE: El Road Crossing El Railroad Crossing Manmade Dam El Beaver Dam El Geological Formation El Other:

SHAPE:

El Arch ElBottomless
El Box El Elliptical

El Circular

El Other:
FOR ROAD/
RAILROAD

CROSSINGS

ONLY

# BARRELS:

El Single

El Double

LI Triple

El Other:

MATERIAL:

El Concrete

El Metal

El Other:

CONDITION: (Evidence of.)

ALIGNMENT:

El Flow-aligned

El Not flow-aligned

El Do not know

DIMENSIONS: (fvariable, sketch)

Barrel diameter:

El Cracking/chipping/corrosion El Downstream scour hole

El Sediment deposition El Failing embankment

El Other (describe):

Height:

CULVERT SLOPE:

El Flat

El Slight (2° — 5°)

El Obvious (>5°)

Culvert length:

Width:

Roadway elevation: (C)

POTENTIAL RESTORATION CANDIDATE jaFish barrier removal El Culvert repair/replacement El Upstream storage retrofit

El no El Local stream repair Other:

Is SC ACTING AS GRADE CONTROL El No ‘0 Yes El Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
Total El Partial
Tempora El Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
El Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

. ElOther: 5 3 2

NOTES/SKETCH:

- -

-—

,

.
.c

I
-:-

-.k

. REPORTED TO AUTHORITIES El YES El No



Stream Crossing sc
WATERSHED/SUBSHED: s DATE: / / ASSESSED BY:

JJRVEY REACH ID: 1, , TIME:: AM/PM PHOTO IT): (Camera-Pic #) ‘ /#

SITE ID: (Condition-#) Sc- ô? LAT 0 ? t LONG 0 I ?T LMK GPS (Unit ID)

TYPE: Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Fornation LI Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical
LI Circular
LI Other:

FOR ROAD!

RAILROAD

CROSSINGS

ONLY

# BMtRELS:

I3ingle
LI Double
LI Triple
LI Other:

MATERIAL:

LI Concrete

LiMetal

LI Other:

CONDITIoN: (Evidence of..)

ALIGNMENT:

4iow-aligned

LI Not flow-aligned

LI Do not know

LI Cracking/chipping/corrosion LI Downstream scour hole

Sediment deposition LI Failing embankment

LI Other (describe):

DIMENSIONS: (ifvariable, sketch)

Barrel diameter: (ft)

Height:

CULVERT SLOPE:

LI Flat

LISlight (2° — 5°)

LI Obvious (>5°)

Culvert length: — (ft)

Width:

Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total 1fPartial
LITemporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with

upstream movement of or partial blockage that may very little viable fish habitatfish barrier
‘op too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present, anadromous fish. as waterfalls.

LI Other: 5 4 3 2 1

NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



Stream Crossing sc

TYPE: U Road Crossing U Railroad Crossing U Manmade Dam U Beaver Dam U Geological Formation U Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

SHAPE: I #BARRELS: I MATERIAL:

U Arch UBottomless U Single U Concrete
U Box U Elliptical I U Double I U Metal
U Circular I U Triple U Other:U Other: U Other:

ALIGNMENT:

U Flow-aligned

U Not flow-aligned

U Do not know

CONDITION: (Evidence of..)

UCracking/chipping/corrosion U Downstream scour hole

U Sediment deposition U Failing embankment

U Other (describe):

DIMENSIONS: (fvariable, sketch,)

Barrel diameter:

Height:

CULVERT SLOPE:

U Flat

U Slight (2° — 5°)

U Obvious (>5°)

Culvert length: (ft)

Width:

Roadway elevation: (ft)

WATERSHED/SUBSHED: / ‘ DATE: / /. ASSESSED BY:

URVEY REACH ID: t/2 ‘ TIME::AM/PM PHOTO ID: (Camera-Pic #)

SITE ID: (Condilion-#) SC- LAT ‘° LONG° ‘ LMK GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE U Fish barrier removal U Culvert repair/replacement U Upstream storage retrofit

U no U Local stream repair U Other:

IS SC ACTING AS GRADE CONTROL U No U Yes U Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
U Total U Partial

U Temporary U Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fIsh barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

U Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
U Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

UOther: 5 4 3 2

NOTES/SKETCH:

I

..

, I

r
-

, REPORTED TO AUTHORITIES U YES U No



Reach Leve’ Assessment
f

R11

TIME:4:cDAMW LMK:

____
____

__________

LONG_0 ,,, ,,

BASE FLOW AS % 0 0-25% f50%-75%
CHANNEL WIDTH 025-50 % El 75-100%

DOMINANT SUBSTRATE

LI Silt/clay (fine or slick) çobble (2.5 —10’)
LI Sand (gritty) RBou1der (>10’)
El Gravel (0.1-2.5”) El Bed rock

WATER CLARITY E1’Clear ElTurbid (suspended matter)
0 Stained (clear, naturally colored) LI Opaque (milky)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: none 0 Some 0 lots
IN STREAM Floating: none LI some LI lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
LI Fish LI Beaver ‘Deer
LI naiis LI Other:

/cviostiy shaded (75% coverage)
STREAM SHADING LI Halfway (50%)
(water surface) LI Partially shaded (>25%)

LI Unshaded (<25%)

CHANNEL Downcutting Bed scour

DYNAMICS
Widening Bank failure

E Headcutting Bank scour

Unknown
Aggrading Slope failure

J Sed. deposition Channelized
,,

CHANNEL
Height: LT bank 7 (ft)

DIMENSIONS RTbank 7 (ft)
(FACING Width: Bottom
DOWNSTREAM)

(ft)

Top I (ft)

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. bquipment required.

START

LAT° ‘/

SURVEY REACH ID: WTRSHD/SUBSHD: [ DATE: /i/:
ASSESSED BY:

END TIME:’7:U AM/PM LMK: GPS ID:
LAT0 . ‘ “ LONG

0

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI4ntermittent
El None ‘liermittent LI Trace LI Clear LI Trace LI Overcast LI Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential ‘iburban/Res LI Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture LI Other:
AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (0T ER, IB,SC, U7 TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

41.>

I

jZ
5 4 3 72’

_____________________________________________

NOTES: (biggest problem you see in surv)7’reach)

REPORTED TO AUTHORITIES El YES El No



j:
OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
N-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for lull colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May mod(5 logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are nol new fall and fl2) transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate ripariari zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one-
vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 8 7 6) 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no
significant amount of sediment to(facing little potential for future problems.

impaired riparian vegetation or threat to property or
stream; obvious threat to propertydownstream) <5% of bank affected.

adlacent use. infrastructure
or infrastructure

Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.r’ONNECTION
entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone ‘50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone. -

LeftBankl0 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop land

. field
20 19 18 17 16 i5 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of stand ing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0
Moderate floodplain Significant floodplainNo evidence of floodplain Minor floodplain e’ncroachment in the
encroachment in the form of encroachment (i.e fill material,

FLOODPLAIN
encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,

manmade structures, some structures) Significant effect onM ENT manmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 l6 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

ub Total In-stream: /80 + Buffer/Floodplain: /80 Total Survey Reach /160 j



rnpacted Buffer lB
‘ATERSHED!SUBSHED: DATE: / I_ ASSESSED BY:

JRVEY REACH: - TIME:: AM/PM PHOTO ID: (Camera-Pic #) /#?
• SITE ID: (Condition-#) START LAT ‘-‘‘ LONG -°‘“ LMK GPS: (Unit ID)

IB- I END LAT ° ‘
“ LONG ° ‘

“ LMK

IMPACTED BANK: REASON INADEQUATE: U Lack of vegetation ‘Too narrow)JWidespread invasive plants
LT RT 151 Both U Recently planted U Other:
LAND USE: Private Institutional Golf Course Park Other Public
‘Facing downstream,) LT Bank QJ [1 U U U:

RT Bank ]. U U U U:
DOMINANT Paved Bare ground Turf’lawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank U U U U U

RTBank U U U U U U
INVASIVE PLANTS: U None U Rare PartiaI coverage U Extensive coverage U unknown

STREAM SHADE PROVIDED? U None ,f Partial U Full WETLANDS PRESENT.?UNo U Yes U Unknown

POTENTIAL RESTORATION CANDIDATE UActive reforestation UGreenway design rNaturaI regeneration \Invasives removal

U no U Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private
- REFORESTATION where the riparian area does public or private land that is land where road; building

i BA ‘K RT not appear to be used for any presently used for a specific encroachment or other
Length (ft): ‘

POTENTIAL: specific purpose; plenty of purpose; available area for feature significantly limits
(Circle #) area available for planting planting adequate available area for planting

“idth(ft):
2

POTENTIAL CONFLICTS WITH REFORESTATION U Widespread invasive plants U Potential contamination U Lack of sun
U Poor/unsafe access to site U Existing impervious cover U Severe animal impacts (deer, beaver) U Other:

NOTES:

J
7

:



Stream Crossing sc
WATERSHED/SUBSHED: (y.-A DATE: ‘ ,t2j ASSESSED BY: -:::,T?

JURVEY REACH ID: (-c)7 I TIME: :cO AM1f’MI PHOTO ID: (Camera-Plc #9F, .A I#

SITE ID: (Condition-#) Sc- I LAT ct(o I “ LONG ° ‘ “ LMK GPS (Unit ID)

TYPE: Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Fonriation LI Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical

Circular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

Ill Single

LI Double

LI Triple

LI Other:

MATERIAL:

Concrete

LI Metal

LI Other:

ALIGNMENT:

Flow-aligned

LI Not flow-aligned

LI Do not know

CONDITION: (Evidence of..)

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

DIMENSIONS: (ffi’ariable, sketch)

Barrel diameter: 1,g 1Afr

Height: (if)

CULVERT SLOPE:

LI Flat

LI Slight (2° — 5°)

I1 Obvious (>5°)

Culvert length: ‘v 2Zc (if)

Width:

Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

jiCno LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL , No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
Total LI Partial

tEl Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LI Other:
5 4 3 (2)

NOTES/SKETCH:

4.

\4

c
a

4aQ C
a

, f 1

N
/

aa

,dO
/

/

,:,,
-4’cJ

<)‘
j ,.

.4’
REPORTED TO AUTHORITIES LI YES LI No



Reach Leve’ Assessment ACIl

BASE FLOW AS % LI 0-25% El 50%-75%
CHANNEL WIDTH 025-50 % El 75-100%

DOMINANT SUBSTRATE
El Silt/clay (fine or slick) LI Cobble (2.5 —10”)
ØSand (gritty) LI Boulder (>10”)
L21 Gravel (0.1-2.5”) El Bed rock

WATER CLARITY ErClear LITurbid (suspended matter)
El Stained (clear, naturally colored) El Opaque milky.)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: El’none El some El lots
IN STREAM Floating: El”none LI some LI lots

WILDLIFE IN OR
(ThLdence of)

AROUND STREAI
LI Fish LI Beaver [F1”f)eer
LI Snails LI Other:

rMostly shaded (>75% coverage)
STREAM SHADING LI Halfway (50%)
(water suiface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure
LI Headcutting LI Bank scour

jUnknown LI Aggrading LI Slope failure
LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank I (ft)

DIMENSIONS RTbank (ft)
(FACING Width: Bottom
DOWNSTREAM)

Top ‘ (ft)

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials,
Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy
landscaped areas. and/or located a great

equipment using
Stockpile areas distance from stream.

existing roads or trails. small or distant from Specialized heavy
stream. —.quipment required.

Simple planar sketch ofsurvey reach. Track locations and IDsfor al/site impacts
within the survey reach (OT ER, IB,S, UT, TR, MI,) as we/i as any additional

,,,,.,ç-”rfeatures deemed appropriate. Indicate direction offlow

‘. \

/

‘ SURVEY REACH ID: Gi3 WTRSHD/SUBSHD: - . DATE: /‘/
ASSESSED BY:

START TIME::EZPM LMK: -
END TIME: :AM7PM LMK: GPS ID:

LAT0 LONGZZ’-’
/?? LAT”’° ‘ “ LONG-° H

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
LI None El Intermittent LI”Trace LI Clear LI Trace [Overcast LI Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential El Suburban/Res LI Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture LI Other:

• AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

/

- J:
L
1/
/

5 4 3 ‘2
NOTES: (biggest problem you see in survey reach,)

REPORTED TO AUTHORITIES LI YES LI No



OVERALL
STREAM C0NDm0N

Optimal Suboptimal Marginal Poor
.N—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of habitat availability less than
of habitat is obvious; substrate(May mod(fy logs, undercut banks, cobble or other populafions; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and ) transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBarikl0 9 ‘8. 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0
Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.

impaired riparian vegetation or threat to property or
significant amount of sediment to

downstream) <5% of bank affected.
adjacent use. infrastructure stream; obvious threat to property

or_infrastructure.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.ThNNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 /11 “. 10 9 8 7 6 5 4 3 2 1 0

. OVERALL BUFFER AND FL&ãDPLAIN CONDiTION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9’ S 7 6 5 4 3 2 1 0
Right Bank 10 ‘ 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield-c

20 19 18 17 16 15 14 13 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

5-

20 19 18 ‘f’7 ) 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
-/

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 ,(3l2 11 10 9 8 7 6 5 4 3 2 1 0

3ub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Storm Water Outf’alls OT

El Other:

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
‘no El Storm water retrofit El Other:

RVATERSHED!SUBSHED: , I DATE: ASSESSED

SURVEYREACH1D: / TIME::AM/PM PHOTo ID: (Carnera-Pic#) I#

SITEID(ondi1ion-#): OT-.J LATL’0 -“LONG’ ‘_“ LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: ll Single DIMENSIONS: SUBMERGED:
LT ElRT El Head El Concrete ElMetal Circular El Double El No

Closed PVC/Plastic ElBrick El Elliptical El Triple Diameter:..2_Un) El PartiallyFLOW: pipe El Other: El Other: El FullyEl None El Trickle

El Substantial El Open El Concrete El Earthen
El Parabolic Width (Top):__jj)

El Moderate
apezo Depth:

El Other: channel El Other:
El Other: (Bottorn):_jjU)

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
None ElGas I1None (l’None El Brown El Orange El Green

El Chip/Cracked El Sewage ElOily El Normal El Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited

PooL QUALITY: No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

FOR
FLOWING

ONLY

OTHER

CONCERNS:

TURBIDITY: I El None El Slight Cloudiness El Cloudy El Opaque
FLOATABLES: I El None El Sewage (toilet paper, etc.)

COLOR: [ El Clear El Brown El Grey El Yellow El Green El Orange El Red El Other:

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:

El Petroleum (oil sheen)

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:_____________________________________
El Yes El No INot investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
i discharge has a color and/or odor, the amount of j discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base
of causing any erosion problems.

(circle #) stream, discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3

SKETCH/NOTES:

, ,

. fI - .

‘
. ,.

j
//

REPORTED TO AUTHORITIES: El YES El ro



rnpacted Buffer lB
WATERSHED/SUBSHED: :- DATE: 5 ASSESSED By:

URVEY REACH: TIME: I:f5AM/PM PHOTo ID: (Camera-Pic#),/#
SITE ID: (Condition-#) START LAT Lj°5!’j” LONG ‘‘- LMK GPS: (Unit ID)

IB- ( END LAT 0
“ LONG 0 LMK

IMPACTED BANK: REASON INADEQUATE: Li Lack of vegetation Li Too narrow Li Widçspread invasive plants
lJ LT Li RT i1 Both Li Recently planted Other:

LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank Li Li Li Li Li:

RTBank 0 Li Li Li Li:

DOMINM.T Paved Bare ground Turf7lawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank Li Li E] Li Li Li Li:

RTBank Li Li Li Li Li Li:
INvAsIVE PLANTS: [] None Li Rare Li Partial coverage Li Extensive coverage Li unknown

STREAM SHADE PROVIDED? Li None j] Partial Li Full WETLANDS PRESENT? Li No Li Yes Li Unknown

POTENTIAL RESTORATION CANDIDATE LiActive reforestation LiGreenway design Li Natural regeneration Li Invasives removal

.1. no Li Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private
REFORESTATION where the riparian area does public or pvate land that is land where road; buildingLT BANK RT not appear to be used for any presently used for a specific encroachment or other

Length (if): —c7 POTENTIAL. specific purpose; plenty of purpose; available area for feature significantly limits
(Circle #) area available for planting planting adequate available area for planting

Width (if): SV - —

4 1

POTENTIAL CONFLICTS WITH REFORESTATION Li Widespread invasive plants Li Potential contamination Li Lack of sun
Li Poor/unsafe access to site Li Existing impervious cover Li Severe animal impacts (deer, beaver) Li Other:

NOTES:

—

‘

VV 2 ‘- -

-



Stream Crossing SC

DIMENSIONS: (jfvariable, sketch)

Barrel diameter:

Height:

Culvert length:

Width:

Roadway elevation: I (ft)

WATERSHED!SUBSHED: DATE: fi_r ASSESSED BY:

URVEY REACH ifi: TIME:°7:PM PHOTO 1D: (Camera-Pie #) !#) 7j

SITE ID: (Condition#) SC- I LAT 1)0 I I? LONG° I ‘7 LMK GPS (Unit ID)

TYPE: ‘oad Crossing LI Railroad Crossing Manmade Dam LI Beaver Dam LI Geological Fornration L Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical
[ircular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

[fSingle

LI Double

LI Triple

LI Other:

MATERIAL:

RI’Concrete

LI Metal

LI Other:

CONDITION: (Evidence of..)

ALIGNMENT:

Flow-aligned

LI Not flow-aligned

LI Do not know

LICracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe): ,-

,

CULVERT SLOPE:

LI Flat

LI Slight (2°— 5°)

LI Obvious (>5°)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair C]’Other: rIr1
IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
El Total LI Partial

LI Temnorarv LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

RI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

F21Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LOther: f. 5 4 2 1

NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



Trash and Debris TR.
WATERSHED/SUBSHED: DATE: l / ASSESSED By:

iURVEYREACHID: TIME::liAM/PM PHOTO ID: (amera-Pic#) (I# / :9j 2
I GPS:(UnitID)SITE:(Condirion-#) TR-9 LAT!0 1 ‘ JeLoNco LMK____

TypE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

LI Industrial LI Plastic LI Paper Metal LI Unknown Stream
LI Public Unknown

0 Commercial Tires LI Construction LI Medical LI Flooding LI Riparian Area
Private

Residential LI Appliances LI Yard Waste ‘jllegal dump LI Lt bank AMOUNT (# Pickup truck

LI Automotive EOther: LI Local outfall Rt bank
loads).

POTENTIAL RESTORATION CANDIDATE LI Stream cleanup LI Stream adoption segment Removal/prevention of dumping

LI no LI Other:

Ifyes for trash or EQUIPMENT NEEDED: LI Heavy equipment LI Trash bags LI Unknown DUMPSTER WITHIN 100 FT:
debris removal WHO CAN DO IT: LI Volunteers Local Gov LI Hazmat Team LI Other LI Yes No LI Unknown

CLEAN—UP A small amount of trash (i.e., less A large amount of trash, or bulk items, in a small area
I A large amount of trash or debris scattered over a large

POTENTIAL:
than two pickup truck loads) located

wit easy access. Trash may have been dumped over I

inside a park with easy access I a long period of time but it could be cleaned up in a
area, where access is very difficult. Or presence of drums
or indications of hazardous materials

(Circle #) ., I few days, possibly with a small backhoe.
s) 4 3 2 I

NOTES:

,.

REPORTED TO AUTHORITIES LI YES LI NO

*

/ _/



Reach Level Assessment

BASE FLOW AS % LI 0-25% El 50%-75%
CHANNEL WIDTH 025-50 % LI 75-100%

DOMINANT SUBSTRATE
LI Silt/clay (fine or slick) LI Cobble (2.5 —10”)
LI Sand (gritty) LI Boulder (>10’)
0 Gravel (0.1-2.5”) LI Bed rock

WATER CLARITY 0 Clear LITurbid (suspended matter)
0 Stained (clear, naturally colored) LI Opaque (milky)
LI Other (‘chemicals, dyes)

AQUATIC PLANTS Attached: LI none LI some LI lots
IN STREAM Floating: LI none LI some LI lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
LI Fish LI Beaver LI Deer
LI Snails LI Other:

LI Mostly shaded (75% coverage)
STREAM SHADING LI Halfway (>50%)
(water suiface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure

LI Headcutting LI Bank scour

LI Unknown LI Aggrading LI Slope failure

LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank ‘ (ft)

DIMENSIONS RTbank
(FACING Width: Bottom (dl)
DOWNSTREAM)

Top

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy
landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails
small or distant from Specialized heavy
stream, equipment required.

SURVEY REACfItD:i?.! WTRSHD/SUBSHD: /
“$<

DATE: //
ASSESSED BY:

START TIME:(’:.ZZivjjlM LMK: END TIME: .: AM/PM LMK: GPS ID:

EAT° - “ L0NG_°___________ LAT_° “ LONG °

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
LI None El Intermittent LI Trace LI Clear LI Trace LI Overcast LI Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial C Urban/Residential LI Suburban/Res LI Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture LI Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AN]) SITE IMPACT TRACKING

Simple planar sketch ofsurvey reach, Track locations and IDsfor all site impacts
within the survey reach (UT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

5 1 3 2
NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES LI YES LI No



OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor

IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well
IIABIrAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

(May tnod(5 logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed

on appropriate colonization potential (i.e., logs/snags not yet prepared for colonizafion (may
habitat regime) that are g( new fall and pg( transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 8 7 6 5 4 3 2 I 0

RightBanklo 9 8 7 6 5 4 3 2 1 0
, Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal: a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no

significant amount of sediment to(facing little potential for future problems.
impaired riparian vegetation or threat to property or

stream; obvious threat to propertydownstream) <5% of bank affected.
adjacent use. infrastructure

or infrastructure.

Left Bank 10 9 8 7 6 5 4 3 2 1 0
.____________ Right Bank 10 .9 8 7 6 , 5 4 3 2 1 0

FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than barikfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter fioodpiain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched, Stream deeply entrenched.

• 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of butter zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetafion type Predominant floodplain vegetation
Predominant floodplain

Predominant floodplain vegetation
VEGETATION is mature forest type is young forest vegetation type is shrub or old

type is turf or crop landfield
20 19 18 17 16 15 14 13 1 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

—

20 19 18 17 16 15 14 13 12(11 ) 10 9 8 7 6 5 4 3 2 1 0
‘.—-.

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,
ENCROACH— encroachment in the form of fill form of fill material, land

material, land development, or development, or manmade structures, filling, land development, or land development, or man-made
MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function

effect on floodplain function floodplain function
20 19 18 17 16 15 14 13 12 II 10 9) 8 7 6 5 4 3 2 I 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 ‘ Total Survey Reach /160



• FOR
FLOWING

ONLY

OTHER
ThNCERNS:

Storm Water Out[afls 01’
r3kTERSHED/SUBSHED: DATE:

q
ASSESSED BY:

suRvEYREAcHm: I TIME:_:AM/PM I PHOTO ID: (Carnera-Pic#) i# f7f
S1TEID(Condion#): OT- LAT(1° S 14” LoNc0 ‘ .7” LMK ÔPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head El Concrete ElMetal J Circular El Double LI No

El Closed El PVC/Plastic ElBrick El Elliptical El Triple Diameter: (in) LI PartiallyFLOW: pipe El Other: El Other: El FullyEl None LI Trickle

LI Substantial El Open El Concrete El Earthen
U Parabolic Width (Top): - (in)

LI Moderate
ETrapezoid Depth:

LI Other: channel El Other:
El Other; (Bottom): (in)

C9N]MTION: ODOR: LI No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH:)?f None
None ElGas LI None El None El Brown El Orange El Green

El Chip/Cracked El Sewage ElOily Normal El Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited POOL QUALITY: No pool
El Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting Q’Local stream repair/outfall stabilization

El Storm water retrofit
aIfyes for daylighti

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_____________________

\Ifyesfor stormwater: $.

.

Is stormwater currently controlled? Land Use description:_______________________________________

El Yes No ]:i Not investigatdi Area available:

OUTFALL Heavy discharge with a disfinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherSEVERITY: strong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of
discharge; staining; or appearancecompared to the amount of normal flow in receiving discharge is very small compared to the streams base
of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor/ localized.significant impact downstream.

5 4 3 2

SKETCH/NoTES:

COLOR: I Clear El Brown El Grey El Yellow El Green El Orange El Red El Other:
TURBIDITY; None El Slight Cloudinech El Cloudy El Opaque
FLOATABLES: None El Sewage (toilet paper, etc.) El Petroleum (oil sheen) El Other:

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance Bank Erosion El Other:

Elno El Other:

REPORTED TO AUTHORiTIES: El YES ElNO



FOR
FLOWING

ONLY

Storm Water Outrans OT
1ATERSHED/SUBSHED• DATE:! /_ ASSESSED BY:

SURVEYREACHID: TIME::/PM PHOTOID: (Camera-Pic#)’r >- !# JIUO(

SITE ID (Condifion-#): OT- I LAT° I ? HLONG1o 7. ‘“ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: [ Single DIMENSIONS: SUBMERGED:
LILT URT U Head U Concrete EMetal U Circular U Double U No

U Closed U PVC/Plastic UBrick U Elliptical U Triple Diameter: (in) LI PartiallyFLOW: pipe U Other: U Other: U Fullyfl None U Trickle

U Substantial U Open U Concrete U Earthen
U Parabolic Width (Top): (in)

U Moderate
Depth:

1=1 Other: channel U Other:
U Other: (Bottom): (in)

CONDITION: ODOR: UNo DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: U None
U None UGas U None i1None U Brown U Orange U Green
U Chip/Cracked U Sewage UOily U Normal U Other:
U Peeling Paint URancidlSour U Flow Line U Inhibited POOL QUALITY: U No poolU Corrosion U Sulfide U Paint U Excessive U Good UOdors ØColors UOilsU Other: U Other: UOther: U Other: U Suds U Algae U Floatables

U Other:

COLOR: I U Clear U Brown. U Grey U Yellow U Green U Orange D Red U Other:

OTHER
CONCERNS:

POTENTIAL RESTORATION CANDIDATE ‘Discharge investigation U Stream daylighting U Local stream repair/outfall stabilization

U Storm water retrofit
Ifyesfor daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyes for storrnwater:
Is stormwater currently controlled? Land Use description:____________________________________
U Yes U No U Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base

of causing any erosion problems
(circle #) stream, discharge appears to be having a flow and any impact appears to be minor / localized.significant impact downstream.

2 15 3

SKETCH/NOTES: -

-

, .

-

‘—

REPORTED TO AUTHORITIES: U YES U NO

TURBIDiTY: I U None U Slight Cloudiness U Cloudy j3J Opaque
FLOATABLES: U None U Sewage (toilet paper, etc.) Petroleum (oil sheen) U Other:
U Excess Trash (paper/plastic bags) U Dumping (bulk) fl Excessive Sedimentation
U Needs Regular Maintenance U Bank Erosion U Other:

Uno U Other:



Stream Crossing [sd

TYPE: LI Road Crossing LI Railroad Crossing Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical

LI Circular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

LI Single

LI Double

LI Triple

LI Other:

MATERIAL:

LI Concrete

LI Metal

LI Other:

ALIGNMENT:

LI Flow-aligned

LI Not flow-aligned

LI Do not know

DIMENSIONS: (fvariable, sketch)

Barrel diameter:

CONDITION: (Evidence of.)

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

Height:

CULVERT SLOPE:

LI Flat

LI Slight (2°— 5°)

LI Obvious (>5°)

Culvert length: (ft)

Width:

Roadway elevation: (ft)

WATERSHED/SUBSHED: ( 1IATE: I / ASSESSED BY:

URVEY REACH ID: TIME:: AM/PM I PHOTO ID: (Camera-Pie II) /‘ i# i/3Z)
SITE ID: (Condition-#) SC- C I LAT )° t ‘““ LONG JZO 7 ‘ “ LMK GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
STotal LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary bariler such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage atIfyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

Drop too high Water Drop: ‘ (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther:
5 4 ‘ 3 1

NOTES/SKETCH:

, S

--

: r

REPORTED TO AUTHORITIES LI YES LI No



Reach Level Assessment RCI1

BASE FLOW AS % LI 0-25% LI 50%-75%
CHANNEL WIDTH LI25-50 % LI 75-100%

DOMINANT SUBSTRATE
LI Silt/clay (fine or slick) LI Cobble (2.5 —10’)
LI Sand (gritty) LI Boulder (>10’)
Ll Gravel (0.1-2.5”) LI Bed rock

WATER CLARITY Clear LITurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky,)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: LI none LI some LI lots
IN STREAM Floating: El none LI some LI lots

(Evidence of)
WILDLIFE IN OR

ElFish LI Beaver LI Deer
AROUND STREAM

LI Snails U Other:

‘LI Mostly shaded (75% coverage)
STREAM SHADING LI Halfway (>50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting [1 Bed scour

DYNAMICS LI Widening LI Bank failure

LI Headcutting LI Bank scour

LI Unknown LI Aggrading LI Slope failure

LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank ‘ (ft)

DIMENSIONS RTbank
(FACING Width: Bottom
D057’ISTREAM)

Top

REACH ACCESSIBILITY

Good: Open area Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, sleep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials,
Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy landscaped areas and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails,
small or distant from Specialized heavy
stream. , .,equipment required.

. F • ASSESSED BY:SURVEY REACH ID:’I3-’., WTRSFID/SUBSHD: DATE: //

START TIME::AM/PM LMK: END TIME:m:AM/PM LMK: GPS ID:

LATLO ‘ .. LONG 2..L° “ LAT_°.Z.’ “ LONG —o___________

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
LI None El Intermittent LI Trace LI Clear LI Trace LI Overcast C] Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential ltl Suburban/Res Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture LI Other:

‘ AVERAGE CONDITIONS (check applicable)•’ •. REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (DT, ER, IB,Sc, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction of,flow

5 4 3
NOTES: (‘biggestproblemyou see in survey reach)

2

REPORTED TO AUTHORITIES El YES LI No



OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

(May mod( logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regtme) that are not new fall and not transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but
disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble heightdownstream) grow naturally. height remaining.

LeftBank(’l0 9 8 7 6 5 4 3 2 1 0

Right Bank 10 ‘ 9 8 7 6 5 4 3 2 1 0
.-.- Active downcutting; tall banks on

BANK Banks stable; evidence of erosion
Grade and width stable; isolated Past downcutting evident, active

both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
significant amount of sediment to(facing little potential for future problems.

impaired riparian vegetation or threat to property or
stream; obvious threat to propertydownstream) <5% of bank affected,

adjacent use. infrastructure
or infrastructure

Left Bank 10 (9,) 8 7 6 5 4 3 2 1 0
—“

Right Bank 10 9. 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 IS .l7) 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal, human activities.WIDTH impacted zone.

LeftBankUj1 9 8 7 6 5 4 3 2 1 0
Right Bank 10) 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation
Predominant floodplain

Predominant floodplain vegetation
VEGETATION is mature forest type is young forest vegetation type is shrub or old

type is turf or crop landfield

20 19 18 17 16’’ 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 l8 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,
manmade structures, some structures). Significant effect onMENT

manmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 (IJ 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Storm Water Duffalls OT

LI Other:

POTENTIAL RESTORATION CANDIDATE Li Discharge investigation Li Stream daylighting Li Local stream repair/outfall stabilization

Li no Li Storm water retrofit EJ.Other:

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:____________________________________

Li Yes Li No Li Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of j discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving discharge is very small compared to the stream’s base i of causing any erosion problems.
(circle #) stream; dischaie appears to be having a flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1

SKETCH/NOTES:

REPORTED TO AUTHORITIES: Li YES Li NO\

I
WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEYREACHID: TIME::AM/PM HOID: (arnera-Pic#) :..-

SITE ID (Condition-#): OT: LATL.O 7
‘“ LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Li Single DIMENSIONS: SUBMERGED:
LiLT RT Li Head Li Concrete LiMetal Li Circular Li Double C] No

Li Closed Li PVC/Plastic LiBrick Li Elliptical Li Triple Diameter: (in) [Ei PartiallyFLOW: pipe Li Other: Li Other: Li FullyC] None Li Trickle

C] Substantial C] Open Li Concrete Li Earthen
Li Parabolic Width (Top):_.. (in)

C] Moderate
rapezoid Depth:

C] Other: channel Li Other:
Li Other:

“ (Bottom): (in)

CONDITION: ODOR: Li No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: Li None
Li None LiGas Li None Li None Li Brown Li Orange Li Green
Li Chip/Cracked Li Sewage LiOily Li Normal Li Other:
Li Peeling Paint LiRancid/Sour Li Flow Line Li Inhibited POOL QUALITY: Li No pool
Li Corrosion Li Sulfide Li Paint Li Excessive Li Good LiOdors LiColors LiOilsLi Other: Li Other: LiOther: Li Other: Li Suds Li Algae Li Floatables

Li Other:

FOR
FLOWING

ONLY
TURBIDITY:

FLOATABLES:

OTHER
OONCERNS:

I Li None Li Slight Cloudiness

CoLoR: Li Clear [4 Brown Li Grey [3 Yellow C] Green Li Orange Li Red Li Other:

LiIone Li Sewage (toilet paper, etc.)
Li Cloudy Li Opaciue

Li Excess Trash (paper/plastic bags) Li Dumping (bulk) Li Excessive Sedimentation
Needs Regular Maintenance Li Bank Erosion Li Other:

Li Petroleum (oil sheen).



mpacted Buffer 113
I WATERSHED!SUBSHED: DATE: / / ASSESSED BY:

JRVEY REACH: TIME::AM/PM PHOTO ID: (Camera-Fic #) /#
SITE ID: (Condition—#) START LAT °LL” LONG /°)‘“ LMK GPS: (Unit ID)

113- END LAT0f’5(7”LONG 7/O7J,JzZ LMK

IMPACTED BANK: REASON INADEQUATE: LI Lack of vegetation LI Too narrow LI Widespread invasive plants
LILT LI RT LI Both LI Recently planted LI Other:

LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank LI LI LI LI LI:

RTBank LI LI LI LI LI:
DOMINANT Paved Bare ground TurfYlawn Tall grass Shrub/scrub Trees Other

LAND COVER: LT Bank LI LI LI D LI LI LI:
RT Bank Q LI - LI LI LI LI LI:

INVASIVE PLANTS: LI None j Rare LI Partial coverage LI Extensive coverage LI unknown

STREAM SHADE PROVIDED? LI None LI Partial LI Full WETLANDS PRESENT? LI No LI Yes LI Unknown

POTENTIAL RESTORATION CANDIDATE LIActive reforestation LIGreenway design El Natural regeneration LI Invasives removal

LI no LI Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private

LT BANK REFORESTATION where the riparian area does public or private land that is land where road; building

P T TIAL not appear to be used for any presently used for a specific encroachment or other
Length (ft): E specific purpose; plenty of purpose; available area for feature significantly limits

(Ctrcle #) area available for planting planting adequate available area for planting
Width(ft):

5 4 3 2 1

POTENTIAL CONFLICTS WITH REFORESTATION LI Widespread invasive plants LI Potential contamination LI Lack of sun
LI Poor/unsafe access to site LI Existing impervious cover LI Severe animal impacts (deer, beaver) LI Other:

NOTES:



Stream Orossng sc
WATERSHED/SUBSHED: jr DATE: / / ASSESSED BY:

JURVEY REACH ID: ? -i Z.’ TIME:_:AM/PM PHOTO ID: (Camera-Pic /1) /#

SITE ID: (Condition-#) Sc- t LAT “ LONG 2° LMK GPS (Unit ID)

TYPE: El Rord Crossing El Railroad Crossing El Manmade Dam El Beaver Dam El Geological Formation El Other:

SHAPE:

El Arch ElBottomless
LI Box El Elliptical

LI Circular

El Other:
FOR ROAD!

RAILROAD

CROSSINGS

ONLY

# BARRELS:

El Single

El Double

El Triple

El Other:

MATERIAL:

El Concrete

El Metal

El Other:

CONDITION: (Evidence of.)

ALIGNMENT:

El Flow-aligned

El Not flow-aligned

El Do not know

DIMENSIONS: (ifvariable, sketch)

Barrel diameter:

ElCracking/chipping/corrosion El Downstream scour hole

El Sediment deposition El Failing embankment

El Other (describe):

Height:

CULVERT SLOPE:

El Flat

El Slight (2° — 5°)

El Obvious (>5°)

Culvert length: (if)

Width:

Roadway elevation: (if)

POTENTIAL RESTORATION CANDIDATE El Fish barrier removal El Culvert repair/replacement El Upstream storage retrofit

El no El Local stream repair El Other:

Is SC ACTING AS GRADE CONTROL El No El Yes El Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
El Total El Partial

El Temporary El Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

El Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

El Other: 5 4 3 2 1

NOTES/SKETCH:

- 0

REPORTED TO AUTHORITIES El YES El No



Utility Impacts

TYPE:

LI Leaking sewer

LI Exposed pipe

LI Exposed manhole
LI Other:

UT
I WATERSHED!SUBSHED: DATE: / ASSESSED BY:

,URVEY REACH 1D: TIME:JL:jIAM/PM PHOTO ID: (CameraPic #)
SITE ID: (Condition-#) UT, LATo “ LONG tT LMK: GPS: (Unit ID)

MATERIAL:

LI Concrete

LI Corrugated metal

LI Smooth metal

LI pvc
Other:

LOCATION:

LI Floodplain

LI Stream bank

LI Above stream

LI Stream bottom

LI Other:

POTENTIAL FISH BARRIER: PIPE DIMENSIONS:

LI Yes LI No Diameter: in

Length exposed: ft

[El None

CONDITION: LI Joint failure LI Pipe corrosion/cracking

LI Protective covering broken LI Manhole cover absent
LI Other:

I COLOR LI°’ LI Clear LI Dark Brown LI Lt Brown LI Yellowish LI Greenish LI Other:
EVIDENCE OF
DISCHARGE: roD0R

- 1
. DEPOSITS I None LI Tampons/Toilet Paper LI Lime LI Surface oils LI Stains LI Other:

El Sewage El Oily El Sulfide C] Chlorine LI Other: -

POTENTIAL RESTORATION CANDIDATE LI Structural repairs LI Pipe testing LI Citizen hotlines LI Dry weather sampling

LI no LI Fish barrier removal LI Other:

If yes to fish barrier, Water Drop: (in)

UTILITY IMPACT Section of pipe undermined by erosion and could
A moderately long section of pipe is Small section of exposed pipe, stream bank near the

SEVERITY: collapse in the near future; a pipe running across
partially exposed but there is no pipe is stable; the pipe is across the bottom of the

the bed or suspended above the stream; a long
immediate threat that the pipe will be

stream but only a small portion of the top of the pipe(Circle
section along the edge of the stream where neady

undermined and break in the exposed; the pipe is exposed but is reinforced with
the entire side of the pipe is exposed; or a concrete and it is not causing a blockage to upstreamimmediate future. The primary concern

fish movement; a manhole stack that is at the edge ofmanhole stack that is located in the center of the is that the pipe may be punctured by
the stream and does not extend very far out into thestream channel and there is evidence of stack

large debris during a large storm event.

Leaking= LI 5
failure. acuve stream channel.

5 4 3 2 1
NOTES:

REPORTED TO LOCAL AUTHORITIES LI Yes LI No



Stream Crossing SC
WATERSHED/SUBSHED: LcL4 DATE: /Q ASSESSED BY: &4 S

URVEY REACH ID: 772— TIME:L:2AM/fM) PHOTO ID: (Camera-Fic #) 9, 3O i# g I
SITEID: (ondition-# SC- 0/ LAT f(0 ‘72 LONG]° Z i” LMK tGPS (Unit ID)

TYPE: LI Road Crossing [] Railroad Crossing I.Manmade Dam [I Beaver Dam F] Geological Formation LI Other:

# BARRELS:

LI Single
LI Double
LI Triple
LI Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical
LI Circular

LI Other:

MATERIAL:

LI Concrete

LI Metal

LI Other:

CONDITION: (Evidence of..)

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

ALIGNMENT:

LI Flow-aligned

LI Not flow-aligned

LI Do not know

CULVERT SLOPE:

LI Flat

LI Slight (2°—5°)

LI Obvious (>5°)

DIMENSIONS: (([variable, sketch)

Barrel diameter:

Height:

Culvert length:

Width:

Roadway elevation: (ft)

PO)ENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No LI Yes Jnknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
IITotal LI Partial
Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tnbutary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish, as waterfalls.

LI Other: (f”) 4 3 2 1
NOTES/SKETCH:

REPORTED TO AUTHORITIES El YES LI No



Reach Leve’ Assessment

• SURVEY REACH ID: WTRSHD/SUBSHD: / ) 7 DATE:Lii
ASSESSED By:

START TIME:L/:(AM/ LMK: - -

LAT.L° 11 ‘2U3” LONG??0 2

__________ __________

DEscRIPTIoN:_7;J:J!L
t’,ri) 1J1T

END TlME::)AM/PM LMK: GPS ID:

LATI1I0 L1 I-’(.—1. “ LONG 1’ “

DESCRIPTION:
4.1j(

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts

within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction ofJlow

/J

-— -J

j(’ G\?5 pA

RAIN IN LAST 24 HOURS Li Heavy rain Li Steady rain PRESENT CONDITIONS Li Heavy rain Li Steady rain El Intermittent
i%ione Li Intermittent Li Trace Li Clear Li Trace 1%.Overcast Li Partly cloudy

SURROUNDING LAND USE: Li Industrial Li Commercial El Urban/Residential Li Suburban/Res EWorested El Institutional
Li Golfcourse Li Park Li Crop El Pasture LOther: ) 0

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % Li 0-25% Li 50%-75%
CHANNEL WIDTH El25-50 % R’5-100%

DOMINANT SUBSTRATE
Li Silt/clay (fine or slick) IB”Cobble (2.5 —10”)
Li Sand (gritty) Li Boulder (>10’)
Li Gravel (0.1-2.5”) Li Bedrock

ij(wJ. ‘jJg7 c.

WATER CLARITY Li Clear ElTurbid (suspended matter)

Li’ained (cleat; naturally colored) Li Opaque (milky)
Li Other (chemicals. dves ‘5r’

AQUATIC PLANTS Attached: Linone Li some Li lots
IN STREAM Floating: Li’ne Li some Li lots

(Evidence of)
WILDLIFE IN OR

Erish “eaver Leer
AROUND STREAM Li Snails Li Other:

IMostly shaded (>75% coverage)
STREAM SHADING Li Halfway (50%)
(water surface) Li Partially shaded (>25%)

Li Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS idening LI Bank failure
LI Headcutting LI Bank scour

LI Unknown LI Aggrading El Slope failure

LI Sed. deposition LI Channelized

1
/.I0/irJ) <

/

/

/

.5

A,A .-

-1

/CHANNEL
Height: LT bank 0’ I)

(if)

DIMENSIONS RT bank
(FACING Width: Bottom O (ft)
DOWNSTREAM)

Top c (if)

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. . eqiupment required.

5 4 (3) 2 1

_________________________________________________________________________

NOTES: (biggest problem you see in survey reach)

1M (4 2’P /*iJ
J

REPORTED TO AUTHORITIES YES D No



.

OVERALL STREAM C0NDm0N

Optimal Suboptimal Marginal Poor
.N-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than(May mod(j5 logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.

on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are new fall and flQ) transient). rate at high end of scale).

20 19 18 17 16 15 (14)13 12 11 10 9 8 7 6 5 4 3 2 1 0
%—

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate nparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides b facing not evident: almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 8 7 5 4 3 2 I 0

Right Bank 10 9 8 c7) 6 5 4 3 2 1 0

Active dowricutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected.
adjacent use infrastructure stream; obvious threat to property

or_infrastructure.
Left Bank 10 9 8 . 7 6 5 4 3 2 1 0
Right Bank 10 9 8 (7D 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 (ii] 10 9 8 7 6 5 4 3 2 1 0
-,

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

Left Bank 10 91 8 7 6 5 4 3 2 1 0
Right Bank 10 .‘g” 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
field

type is turf or crop land

20 19 18 17 6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standinglponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12; 11 ) 10 9 8 7 6 5 4 3 2 1 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-

material, land development, or development, or manmade structures,
filling, land development, or land development, or man-made

MENT manmade structures, some structures), Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function—

20 19 18 17 16 15 14 (13)12 II 10 9 8 7 6 5 4 3 2 1 0
-/

Sub Total In-stream: /80 + Buffer/Floodplain: “/80 = Total Survey Reach I) ) /160



LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion [Otherp0Ij10,J

Storm Water Outfalis
LOT

WATERSHED/SUBSHED:LJ( icy I DATE:/ /‘ ASSESSEDBY:T 7 6/i
SURVEY REACH ifi: Q TIME::2L(AM/ PHOTO ID: (Camera-P/c #) I#

SITE ID (ondition-#): OT- Q( LAT1I{° ‘ “ LONG 2° ZI ‘ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
{LT LIRT LI Head LI Concrete LIMetal LI Circular LI Double ‘No

LI Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) [1 PartiallyFLOW:

LI None ,Trickle
pipe LI Other: LI Other: LI Fully

LI Moderate

LI Substantial Open LI Concrete
Trapezoid

LI Parabolic Width (Top): (in)[1 Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: LI No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: None
‘None LIGas LI None None LI Brown LI Orange LI Green
L1Chip/Cracked LI Sewage Qily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited

POOL QUALITY: No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors jColors LIOilsLI Other: LI Other: ther: ti7/ LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY

OTHER

CONCERNS:

COLOR: LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:
TURBIDITY: I LI None LI Slight Cloudiness LI Cloudy LI Opaque
FLOATABLES: I LI None LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other:

POTENTIAL RESTORATION CANDIDATE .JJischarge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
no LI Storm water retrofit 9ther: (1J) ir’.J[JI i

Ifyesfor daylighting: .

. Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:_____________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a disfinot color and/or a Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base
I of causing any erosion problems.

(circle #) stream; discharge appears to be having a flow and any impact appears to be minor/localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

- 5 7 /1 0

•J4- — 7-’
-70 \jfj(

‘ c1 ‘..

()L

REPORTED TO AUTHORITIES: LI YES LI NO



Reach Level Assessment
RcH1

START

DOMINANT SUBSTRATE /
LI Silt/clay (fine or slick) Cobble (2.5 —10’)
LIand (gritty) LI Boulder (>10’)

Gravel (0.1-2.5”) LI Bed rock

WATER CLARITY LI Clear LITurbid (suspended matter)

LI Stained (clear, naturally colored) LI Opaque (milty)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: LI none LI some LI lots
IN STREAM Floating: LI none LI some LI lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
LI Fish 3eaver “1\Deer
LI Snails LI Other:

E Mostly shaded (75% coverage)
STREAM SHADING Halfway (50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL L Downcutting LI Bed scour

DYNAMICS Widening LI Bank failure
Headcutting LI Bank scour

LI Unknown
Aggrading LI Slope failure

LI Sed. deposition C] Channelized

CHANNEL
Height: LT bank 7 (if)

DIMENSIONS RTbank 2 (if)
(FACING Width: Bottom
DOOWSTREAM)

Top 22.. (if)

REACH ACCESSIBiLITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpe areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. equipment required.

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, JB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow
1’:

SURVEY REACH ID: 2 WTRSHD/SUBSHD: DATE: //
ASSESSED BY:

TIME: I :—AM/PM
-

LMK: END T1ME:3:A)AM/PM LMK: GPSID:

LAT° ‘ “ LONG°_______ LAT°- ‘ .f “ LONGIL°2 ?7

DESCRIPTION: , DESCRIPTION: j, —) ‘., .>7 r

BASE FLOW AS %
CHANNEL WIDTH

RAIN IN LAST 24 HOURS LI Heavy rain Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
[1 None L Intermittent LI Trace LI Clear [] Trace ,,‘Overcast LI Partly cloudy
SURROUNDING LAND USE: LI Industrial D Commercial L Urban/Residential Suburban/Res LI Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture )ther: dc- C._t J
AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

LI 0-25%
LI25-50 %

LI 5%-75%
75-lO0%

.€tDChIf

4

/i’

(3 )
NOTES: ‘biggest problem you see in survey reach)

REPORTED TO AUTHORITIES YES



Optimal

Oviia&u STREAM CONDITION

Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well
HAB1TAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than(May mod(i5 logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.

on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are new fall and not transient). rate at high end of scale).

20 19 18 17 16 15 14 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 9 8 7 6 5 4 3 1 0

Right Bank 10 9 8 7 5 4 3 2 I 0
Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use. infrastructure stream; obvious threat to property

or_infrastructure.
LeftBankl0 9 8 7 () 5 4 3 2 1 0
Right Bank 10 9 8 (“s) 6 5 4 3 2 I 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

-
20 19 18 17 16 15 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9 8 7 6 5 4) 3 2 1 0
Right Bank tO 9 8 (J) 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetationveget,tion type is shrub or oldVEGETATION is mature forest type is young forest

field, ()3 type is turf or crop land

20 19 18 17 16 15 14 13 12 11 10 9 8 7 (6) 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water stand ing/ponded water standing/ponded water stand ing/ponded water

20 19 18 17 16 15 14 13 12 It 10 (‘v) 8 7 6 5 4 3 2 1 0

Moderate’1l’odplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-
material, land development, or development, or manmade structures,

filling, land development, or land development, or man-made
MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function

effect on floodpjainunction floodplain function
20 19 18 17 16 15 14 13 12 11 10 9 (8) 7 6 5 4 3 2 1 0

L)Sub Total In-stream: /80 + Buffer/Floodplain: , /80 = Total Smey Reach /160



Storm water Outlafls OT
WATERSHED!SUBSHED: DATE: / ASSESSED By:

SURVEY REACH ID: TIME::/pM PHOTO ID: (Camera-Pic #) I# -

SITE ID (Conditton-#): OT - LAT -•°
‘“ LONG —o l LMK_____ GPS: (Unit ID)

BANK: TYPE: MATEnJL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
EILT LiRT Li Head Q Concrete LiMetal Li Circular Li Double LI NoLI Closed LI PVC/Plastic LIBrick Li Elliptical Li Triple Diameter: (in) Li PartiallyFLOW: pipe Li Other: Li Other: [1 FullyLI None Li Trickle

Li Moderate
rapezo Depth: n)LI Substantial LI Open Li Concrete Li Earthen

LI Parabolic Width (Top): (in)Li Other: channel Li Other:
Li Other: (Bottom): (in)

CONDITION: ODOR: LI No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI NoneLI None LIGas Li None Li None LI Brown LI Orange Li GreenLI Chip/Cracked LI Sewage DOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour Li Flow Line LI Inhibited

POOL QUALITY: Li No poolLI Corrosion LI Sulfide Li Paint LI Excessive LI Good LIOdors LiColors LiOilsLI Other: LI Other: LiOther: Li Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY

OTHER

‘DONCERNS:

CoLon: I LI Clear LI Brown LI Grey Li Yellow Li Green LI Orange LI Red LI Other:
TURBIDITY: I LI None [] Slight Cloudiness LI Cloudy Li Onaouezi zi

— - -

- --

FLOATAB[,ES:
- LI None Li Sewage (toilet paper, etc.) Petroleum (oil sheen) LI Other:

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

POTENTIAL RESTORATION CANDIDATE Li Discharge investigation LI Stream daylighting Li Local stream repair/outfall stabilization
LI no Li Storm water retrofit LI Other:

Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:__________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base

of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor? localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: Li YES LI NO



OTHER

CONCERNS:

Storm Water Outfalls OT
WATERSHED/SUBSHED: DATE: I /_ ASSESSED BY:

SURVEY REACH ifi: TIME::AM/PM PHOTO ifi: (Camera-Plc # I#

SITE m (Condition-#): OT-_____ LAT 0 LONG 0 LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LT ERT fl Head El Concrete ElMetal El Circular El Double El NoEl Closed El PVC/Plastic ElBrick El Elliptical El Triple Diameter: (in) El PartiallyFLOW: pipe El Other: El Other: El Fully[] None Trickle

Li Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in)

fl Moderate
flTrapezoid Depth: (in)(

El Other: channel El Other:
El Other:

“ (Bottom): (in)
CONDITION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El NoneEl None ElGas El None El None El Brown El Orange El GreenEl Chip/Cracked El Sewage ElOily El Normal El Other:
El Peeling Paint ElRancid/Sour El Flow Line El Inhibited

POOL QUALITY: El No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables
LI Other:

FOR
FLOWING

• ONLY

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization

El Storm water retrofit
Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:____________________________________
El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
mall discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherSEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base
of causing any erosion problems

strong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor! localizedsignificant impact downstream.

25 4 3

SKETCHINOTES:

REPORTED TO AUTHORITIES: El YES El NO

CoLOR: I El Clear El Brown El Grey El Yellow El Green El Orange El Red El Other:
—-—- I..

—

TURBIDITY: LLJ None LI Slight Cloudiness [j Cloudy LI Opaque
FLOATABLES: I U None U Sewage (toilet paper, etc.) Li Petroleum (oil sheen) LI Other:
El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:

Limo El Other:



Storm Water OutfaHs OT
WATERSHED/SUBSHED: DATE: I / ASSESSED BY:

SURVEY REACH ID: TIME: : AM/PM PHOTO ID:(Carnera-Pic#) ‘<

SITE ID (Condition-#): OT-_____ LAT° LONG I0 “ LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LT flRT Head Concrete LiMetal Q Circulai LI Double ‘E1No
FLOW:

L1 Closed PVC/Plastic LiBrick LI Elliptical El Triple Diameter: (in) Partially
None LI Trickle

pipe fl Other: El Other: Fully

Substantial flOpen ElConcreteElEarthenLiP Depth in)f

Other: channel Other: fl Parabolic Width (Top): (in) ABLE

t er (Bottom) (in)

CONDITION: ODOR: LI No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
LI None ElGas LI None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
El Peeling Paint DRancid/Sour El Flow Line El Inhibited POOL QUALITY: LI No poolLI Corrosion LI Sulfide LI Paint LI Excessive u Good LlOdors LIColors ElOilsEl Other: LI Other: ElOther: LI Other: Q Suds El Algae LI Floatab]es

LI Other:

FOR COLOR: 0 Clear LI Brown LI Grey El Yellow LI Cireen LI Orange LI Red LI Other:
FLOWING TURBIDITY: El None El Slight Cloudiness LI Cloudy LI Opaque

ONLY ELOATABLES: fl None LI Sewage (toilet paper, etc.) El Petroleum (oil sheen) LI Other:

OTHER LI Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
ONCERNS: El Needs Regular Maintenance LI Bank Erosion El Other:

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting El Local stream repair/outfall stabilization
El no El Storm water retrofit El Other:

Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation._______________________

Ifyesfor stormwater:
II Land Use descnption:__________________________________Is stormwater currently contro e

LI Yes El No LI Not investigated Area available:

O TFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weather

U
strong smell. The amount of discharge is signiflnt discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noaI flow in receiving
discharge is very small compared to the stream’s base

of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor/ localized.significant impact downstream.

25 4 3

SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO



BANK: /
LILT RT El Head

FLOW:

[1 None El Trickle

El Moderate

El Substantial

LI Other:

CQNDITION:
Ø None

El Chip/Cracked

El Peeling Paint

El Corrosion

El Other:

DEOSfTS/STAINS:
ElNone
Eloily

El Flow Line

El Paint

ElOther:

VE9GIE DENSITY:
‘None

El Normal

El Inhibited

El Excessive

El Other:

Storm Water Outfalls OT
. WATERSHED/SUBSHED:/V):

‘ H/ DATE:/ ‘1 ASSESSED BY:

SURVEY REACH ID: M ¶/ fl TIME::AM/PM PHOTO ID: (Camera-P/c #) /#

SITE ID (Condition-#): OT- O’( I LAT’iI° 2( T?LONG1yo7e5-:2? LMK L5: (Unit ID)

FOR
FLOWING

ONLY

ODOR: El1o
ElGas

El Sewage

ElRancid/Sour

El Sulfide

El Other:

TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUMERGED:
,z El Concrete ElMetal E1’rcular El Double No

El’Closed ‘VC/Plastic ElBrick El Elliptical El Triple Diameter: ) (in) El Partiallypipe El Other: El Other: El Fully

thael
ElElElPbr

El Other:
“ (Bottom): (in)

COLOR: I El Clear El Brown [1 Grey QYellow El Green El Orange El Red El Other:
TURBIDITY: El Slight Cloudiness El Cloudy El OpaqueEl None
FLOATABLES: I El None El Sewage (toilet paper, etc.) El Petroleum (oil sheen) El Other:
El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion ‘Other:

OTHER

CONCERNS:

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
El no El Storm water retrofit El Other:

Ifyes for daylighting:

. Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:

Land Use description:_________________________________Is stormwater currently controlled?

El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEvERITY:
compared to the amount of nonual flow in receiving

discharge is very small compared to the stream’s base J of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO

PIPE BENTHIC GROWTH:El None

El Brown El Orange El Green
El Other:

POOL QUALITY: El No pooi

El Good ElOdors ElColors ElOils
El Suds El Algae El Floatables

El Other:



TRTrash and Debris

1 WATERSHED/SUBSHED: : I DATE: I / ASSESSED BY:

SURVEY REACH ID: TIME::/PM PHOTO ID: (Cainera-Pic #) I#

I GPS:(UnitID)0 /4SITE Th: (Condition4) TR-_‘ LAT ‘0 LONG - - “ LMK____

TYPE: MATERIAL: SOURCE: LOCATION: LA.ND OWNERSHIP:

LI Industrial E1 Plastic. LI Paper LI Metal LI Unknown Steam LI Public (JI Unknown
LI PrivateLI Commercial LI Tires LI Construction LI Medical LI Flooding LI Riparian Area

LI Residential LI Appliances LI Yard Waste LI Illegal dump Lt bank AMOUNT (# Pickup truck

LI Automotive LI Other: Local outfall
Rt bank

loads):

POTENTIAL RESTORATION CANDIDATE LI Stream cleanup LI Stream adoption segment LI Removal/prevention of dumping

Dno LI Other:

Ifyesfor trash or EQUIPMENT NEEDED: LI Heavy equipment LI Trash bags tnknown DUMPSTER WITHIN 100 Fr:
debris removal WHO CAN DO IT: 7 (37olunteers LI Local Gov <)azmat Team LI Other ‘es LI No LI Unknown

CLEAN-UP A sr9allf untof trash (i.e., I
I A large amount of trash, or bulk items, in a small area I A large amount of trash or debris scattered over a largeess I

tja1 two pickup truck loads) located
with easy access. Trash may have been dumped over area, where access is very difficult. Or presence of drumsPOTENTIAL: ,ihside a park with easy access

I a long period of time but it could be cleaned up in a or indications of hazardous materialsfew days, possibly with a small backhoe. I(Circle #) /
5 4 3 2 1

3A
NOTES:

O V’J0 j ‘ CLA2

REPORTED TO AUTHORITIES LI YES NO



LTR
WATERSHED!SUBSHED: DATE: .6_j

£( /Q ASSESSED BY:

SURVEY REACH ID: /vi- TIME::-AM/PM PHOTO ID: (Camera-Plc #) /# L( 7
SITE ID: (Condition#) TR- LAT 0 1

“ LONG 0
“ LMK GPS: (Unit ID)

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

Li Industrial Li Plastic Li Paper Li Metal Li Unknown [1 Stream Li Public Li Unknown

Li Commercial Li Tires Li Construction Li Medical Li Flooding parian Area
Private

lesidential Li Appliances Li Yard Waste Li Illegal dump Li Lt bank AMOUNT (# Pickup truck
r;ersci/ pes13 ‘Local outfall loads):Li Automotive Other: (j t bank Z O

POTENTIAL RESTORATION CANDIDATE Stream cleanup Li Stream adoption segment Li Removal/prevention of dumping

Li no Li Other:

Ifyesfor trash or EQUIPMENT NEEDED: Heavy equipment Li Trash bags Li Unknown DUMPSTER WITHIN 100 Fr:
debris removal WHO CAN DO IT Volunteers Li Local Gov Li Hazmat Team Li Other Li Yes Li No Li Unknown

CLEAN-UP A small amount of trash (i.e., less I A large amount of trash, or bulk Items, in a small area
A large amount of trash or debris scattered over a largeeen dumped over I

POTENTIAL:
than two pickup truck loads) located

with easy access. Trash may have b
I area, where access is very difficult. Or presence of drums

inside a park with easy access I a long period of time but it could be cleaned up in a or indications of hazardous materials
(Circle #) I few da,ys,..possibly with a small backhoe. I

5 ç4) 3 2 1
rNOTES: Xe T’? 3\ 3 J(ri EjY’-

C w ) -

Q
Q\ 9(<)

r4 ILDA_tJnE

REPORTED TO AUTHORITIES Li YESNO

Trash and Debris

1



Trash and Debris T1{
WATERSHED/SUBSHED: /fç)\ DATE: / /O” ASSESSED BY:

SURVEY REACH ID: C I TIME::LO AM/PM PHOTO ID: (famera-Pic #) I#
/

SITED: (condi1ion-# TR- LAT° ‘ ‘OOa’” LMK____ GPS:(UnitID)

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

LI Public LI UnknownLI Industrial ‘PIastic LI Paper LI Metal fnknown stream P-’ateEl Commercial LI Tires LI Construction LI Medical LI Flooding LI Riparian Area
Residential LI Appliances LI Yard Waste sr c LI Illegal dump Lt bank AMOUNT (# Pickup truck

loads): - ‘-1LI Automotive LI Other: LI Local outfall Rt bank L.. 0r

POTENTIAL RESTORATION CANDIDATE tream cleanup LI Stream adoption segment LI Removal/prevention of dumping

LI no LI Other:

Ifyesfor trash or EQUIPMENT NEEDED: LI Heavy equipment LI Trash bags Unknown DUMPSTER WITHIN 100 Fr:
debris removal Wilo CAN DO IT ‘Volunteers LI Local Gov Hazmat Team LI Other LI No LI Unown

‘ ‘Alarge amount of trash or bulk items in a small area I
CLEAN—UP / A small amount of trash (i e less ‘ I A large amount of trash or debris scattered over a largewith easy access. Trash may have been dumped over II than o pickup truck loads) located

a long period of time but it could be cleaned up in a or indications of hazardous materials
. I area, where access is very difficult. Or presence of drumsPOTENTIAL: inside a park with easy access i

(Circle #)
(

few days, possibly with a small backhoe. I
(‘5) 4 3 2 1

NOTES:

N’ fF

- — ‘-
- fr d 4r / / u

REPORTED TO AUTHORITIES LI YES NO



Reach Leve’ Assessment

BASE FLOW AS % Li 0-25% Li 50%-75%
CHANNEL WIDTH L125-50 % 75-10O%

DOMINANT SuBSTwTE

Li Silt/clay (fine or slick) Li Cobble (2.5 —10)
Li and (gritty) Li Boulder (>10’)
‘Grave1 (0.1-2.5”) Li Bed rock

WATER CLARITY ‘1ear LiTurbid (suspended matter)

Li Stained (clear naturally colored) Li Opaque (milky)
Li Other (chemicals, dyes)

AQUATIC PLANTS Attached: Inone Li some Li lots
IN STREAM Floating: one Li some Li lots

WILDLIFE IN OR
(Evidence of)

i1er
4ROUND STREAM

Li Fish Li Beaver
Li Snails Li Other:

Li)4ostly shaded (>75% coverage)
STREAM SHADING 14 Halfway (50%)
(water surface) Li Partially shaded (25%)

Li Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure

LI Headcutting [I Bank scour

LI Unknown LI Aggrading LI Slope failure
Sed. deposition LI Channelized

CHANNEL
Height: LT bank 3 (if)

DIMENsIoNs RT bank 2 (if)
(FACING Width: Bottom / 5 (if)
DOWNSTREAM)

Top c2c,) (if)

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials,
Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy
landscaped areas. and/or located a great

equipment using
Stockpile areas distance from stream.

existing roads or trails,
small or distant from Specialized heavy
stream. ,... equipment required.

NOTES: (‘biggest problem you”s-e’d’in survey reach)

L

DATE: _L///cSSESSEDBYfSURVEY REACH ID: kk’cii Q WTRSHD/SUBSHD: M ).i

____

‘

‘ START TIME: AM/,3 LMK: END TIME:lLJLAM/d) LMK: GPS ID:

LAT°
Lj ? 3, LONG I , LATj0 I LONG ±L° Z- ‘ 2 . I

DESCRIPTIoN: DESCRIPTION: lvcci
I

RAIN IN LAST 24 HOURS Li Heavy rain ,‘teady rain PRESENT CONDITIONS Li Heavy rain Li Steady rain Li Intermittent
Li None Li Intermittent Li Trace Li Clear Li Trace vercast Li Partly cloudy

SURRoUNDING LAND USE: Li Industrial Li Commercial Li Urban/Residential ‘i4. Suburban/Res Li Forested Li Institutional
Li Golf course Li Park Li Crop Li Pasture Other: ) , /

, AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING
.

Simple planar sketch ofsurvey reach. Track locations and IDsfar all site tmpacts
within the survey reach (07 ER, IB,SC U7 TR, MI) a.c well a.c any additional

features deemed appropriate. Indicate direction offlow

5 4 (3) 2

REPORTED TO AUTHORITIES L YEs No



.
: OVERALL STREAM CONDiTION

Optimal Suboptimal Marginal Poor

IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-

HABITAT favorable for epifaunal colonization and suited for full colonization potential; 20-40% mix of stable habitat;

fish cover; mix of snags, submerged adequate habitat for maintenance of habitat availability less than
Less than 20% stable habitat; lack
of habitat is obvious; substrate

(May mod/j5.’ logs, undercut banks, cobble or other populations; presence of additional desirable; substrate frequently unstable or lacking.
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removed

on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are not new fall and not transient). rate at high end of scale).

20 19 18 17 16 15 14 (13) 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 50-70% of the streambank Less than 50% of the streambank

PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one surfaces covered by vegetation; surfaces covered by vegetation;

covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but
disruption obvious; patches of diswption of streambank

bare soil or closely cropped vegethtion is veiy high; vegetation

(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed to

bank, determine through grazing or mowing minimal or to any great extent; more than one- one-half of the potential plant 5 centimeters or less in average

sides bvfacing not evident; almost all plants allowed to half of the potential plant stubble stubble height remaining, stubble height.

downstream) grow naturally. height remaining.

LeftBankl0 9 ‘8) 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 () i t

Active downcutting; tall banks on
Grade and width stable; isolated Past downcutting evident, active both sides of the stream eroding at

BANK Banks stable; evidence of erosion areas of bank failure/erosion; likely stream widening, banks actively a fast rate; erosion contributing
EROSION or bank failure absent or minimal; caused by a pipe outfall, local scour, eroding at a moderate rate; no

(facing little potential for future problems. impaired riparian vegetation or threat to property or
significant amount of sediment to
stream; obvious threat to property

downstream) <5% of bank affected, adjacent use. infrastructure or infrastructure.

Left Bank 10 8 7 6 5 4 3 2 1 0

‘

RightBank 10 9 ç8) 7 6 5 4 3 2 1 0

FLooDPLAIN
High flows (greater than bankftill) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)

to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.

CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 l5)14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet human
VEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little

activities (i.e., parking lots, roadbeds, human activities have impacted zone human activities have impacted or no riparian vegetation due to
BUFFER clear-cuts, lawns, crops) have not only minimally, zone a great deal, human activities.

WIDTH impacted zone.

LeftBankl0 (‘9) 8 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 (,) ‘2 1 0

Predominant floodplain Predominant floodplain vegetation
FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation

VEGETATION is mature forest type is young forest
vegetation type is shwb or old type is turf or crop land
field

20 19 18 17 16 15 14 13 12 Il 10 9 8 7 6 (5) 4 3 2 1 0

FLOODPLAIN
Even mix of Wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-

habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of

HABITAT water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8) 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain

No evidence of floodplain Minor floodplain encroachment in the encroachment in the form of encroachment (i e fill material,
FLOODPLAIN

encroachment in the form of fill form of fill material, land
ENCROACH—

filling, land development, or land development, or man-made

material, land development, or development, or manmade structures,

MENT
manmade structures, some structures). Significant effect on

manmade structures but not effecting floodplain function effect on floodplain func.)on floodplain function

20 19 18 17 16 15 14 13 12 11 10 9 8 (‘1) 6 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 Total Suey Reach /160



COiDITION:
El’None

El Chip/Cracked

El Peeling Paint

El Corrosion

El Other:

ODOR: El’No
ElGas

El Sewage

ElRancid/Sour

O Sulfide

El Other:

DEPOSITS/STAINS:
ENone
ElOily

El Flow Line

El Paint

ElOther:

VEGGIE DENSITY:
‘1’Jone

El Normal

El Inhibited

El Excessive

El Other:

PIPE BENTHIC GROWTH: j None

El Brown El Orange El Green
El Other:

POOL QUALITY: l”No pool

El Good ElOdors ElColors ElOils
El Suds El Algae El Floatables

El Other:

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
Elno El Storm water retrofit El Other:

Storm Water OutlaWs

FWATERSHED/SUBSHED: DATE:/ __/Z’ ASSESSED BY:

SURVEY REACH ID: ‘4r ( TIME:_±:jAM/ PHOTO ID: (carnera-Pic#) /#

SITEID(Coiidition-#): OT- O LA.rL0 LONG / ‘ “ LMK GPS: (Unit ID)

LOT

BNK:
LT IfRT El Head

FLpW:
None El Trickle

El Moderate

[I Substantial

LI Other:

TYPE: MAIERIAL: SHAPE: El Single DIMENSIONS: SU9MERGED:
Concrete ElMetal El Circular El Double , ‘ No

El Closed El PVC/Plastic OBrick El Elliptical El Triple Diameter: ! (in) El Partiallypipe El Other: El Other: LI Fully

El Trapezoid Depth: (in)El Open LI Concrete LI Earthen
channel El Other El Parabolic Width (Top): (in)

fl Other: (Bottom): (in)

FOR COLOR: .0 Clear El Brown El Grey El Yellow El Green El Orange El Red El Other:
FLOWING TURBIDITY: Cl None El Slight Cfouainess El Cloudy El Opaque

ONLY FLOATABLES: El None El Sewage (toilet paper, etc.) El Petroleum (oil sheen) El Other:

OTHER El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
ONCERS: El Needs Regular Maintenance El Bank Erosion El Other:

Ifyesfor daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:____________________________________
El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nocaal flow in receiving
discharge is very small compared to the stream’s base

of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO



FATERSHED/SUBSHED: M

FOR ROAD/

K4ILROAD

CROSSINGS

ONLY

SHAPE:

LI Arch LIBottomless
LI’ox LI Elliptical
LI Circular
LI Other:

Stream Crossing SC
DATE: f I —i fr) ASSESSED BY:

ALIGNMENT:

R’low-aligned

LI Not flow-aligned

LI Do not know

CU,LVERT SLOPE:
Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

DIMENSIONS: (fvariable, sketch)

Barrel diameter:

Height: L- 3’ (ft)
f2- L’

Culvert length:

Width: L /3 (ft)

Roadway elevation: f (fi)

URVEY REACH ifi: f’-,T(L .‘2 t. TIME::iAM/( PHOTO ifi: (Camera-Pic #) /#

SITE ID:(condition-# SC— O LAT 0 LONG.° “ LMK GPS (Unit ID)

TYPE: “Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Foniation LI Other:

# BARRELS:

LI Single
‘bouble
LI Triple
LI Other:

MATERIAL:

‘oncrete

LI Metal

LI Other:

CoNDITION: (Evidence of..)

LICracking/chipping/corrosion LI Downstream scour hole

‘‘Sediment deposition LI Failing embankment

LI Other (describe):

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 3 2 1

NOTES/SKETCH:

\
REPORTED TO AUTHORITIES LI YES



Reach Level Assessment RE1

BASE FLOW AS % El 0-25% El 50%-75%
CHANNEL WIDTH L125-50 % 75-100%

DOMINANT SUBSTRATE
El Silt/clay (fine or slick) LLobble (2.5 —10”)
El Sand (gritty) El Boulder (>10’)
l2LGrave1 (0.1-2.5”) LI Bed rock

WATER CLARITY Clear LiTurbid (suspended matter)
LI Stained (clear, naturally colored) [1 Opaque (milky)
El Other (chemicals, dyes)

AQUATIC PLANTS Attached: none LI some Li lots

IN STREAM Floating: none LI some LI lots

WILDLIFE IN OR
(Evidence of)
.. Fish 1Beaver ‘Deer

AROUND STREAM El Snails

Mostly shaded (>75% coverae)
STREAM SHADING LI Halfway (50%)
(water sutface) El Partially shaded (25%)

El Unshaded (< 25%)

CHANNEL El Downcutting El Bed scour

DYNAMICS Widening El Bank failure

Headcutting El Bank scour

El Unknown
[1 Aggrading El Slope failure

El Sed. deposition El Channelized

CHANNEL
Height: LT bank 7 (ft)

DIMENSIONS RT bank -3 , t (fi)
(FA CING Width: Bottom /‘E3 (ft)
DOWNSTREAM)

-

Top f-..:: (ft)

REACH ACCESSIBILITY

Good: Open area
Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials,
Access requires tree stream. Few areas to

easy stream channel
removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great
Stockpile areas distance from stream.equipment using

existing roads or trails,
small or distant from Specialized heavy

, stream. - equipment required.

Simple planar sketch ofsun’ey reach. Track locations and IDsfor all site impacts
within the survey reach (UT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Izdicate direction offlow

REPORTED TO AUTHORITIES YES

SURVEY REACH ID: ifFD’ WTRSHD/SUBSHD: j4 DATE: J2/___/_j ESSEIBY:

START TIME: :2-:’i<AM/R LMK: END TIME:_:’AM/ LMK: ‘ ID:
LAT110 “$ “ LONG_° ‘“ i’ LATjL) LONG’I2 2J- ‘2’((”
DESCRIPTION:

— ,( ‘\—j_ DESCRIPTION:r i.-k— C,rr1(
RA,IN LAST 24 HOURS El Heavy rain El Steady rain PRESENT CONDITIONS LI Heavy rain El Steady rain LI Intermittent

None El Intermittent LI Trace El Clear 11”race El Overcast El Partly cloudy
SURROUNDING LAND USE: •mndustrialp El Commercial El Urban/Residential ‘Suburban/Res 1’Forested El Institutional

El Golf course El Park El Crop LI Pasture El Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING.

<1

c/

,r1

1 4

4
U

ii

‘,“
1

2s - -

:-

A —A

________

3 2 I

_________________________________

NOTES: (biggest problem you see in survey reach
, T)j



. . S.

. S. OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor

‘N-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May modO5 logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lackingcriteria based stable habitat and at stage to allow full substrate in the lorm of newfall, but

disturbed or removed.
on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and )c1transient). rate at high end of scale).

20 19 18 17 ) 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
.—

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate ripatlan zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides b.vfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBank 10 9. 8 7 6 5 4 3 2 1 0

Right Bank 10 9.J 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
significant amount of sediment to(facing little potential for future problems.

impaired riparian vegetation or threat to property or
stream; obvious threat to propertydownstream) <5% of bank affected,

adjacent use. infrastructure
or infrastructure.

Left Bank 10 9 (i”) 7 6 5 4 3 2 1 0
Right Bank 10 9 ‘D 7 6 5 4 3 2 1 0

FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 .18)17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WtDTH impacted zone.

LefiBank/lO, 9 8 7 6 5 4 3 2 1 0
Right Bank 10; 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 fg) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 IS) l_. 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 :i ) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

i__s

‘ub Total In-stream: iI /80 + Buffer/Floodplain: /80 Total Survey Reach Ii /160



Reach Level Assessment

BASE FLOW AS % 0 0-25% 0 59%-75%
CHANNEL WIDTH 025-50 % 75-100%

DOMINANT SUBSTRATE /
LI Silt/clay (fine or slick) ,øCobble (2.5 —10’)
L],$and (gritty) U Boulder (>10”)

)Gravel (0.1-2.5”) 0 Bed rock

WATER CLARITY ,iear LiTurbid (suspended matter)
0 Stained (clear, naturally colored) 0 Opaque (milky)
0 Other (chemicals, dyes)

AQUATIC PLANTS Attached: none 0 some 0 lots

Floating: ‘one 0 some 0 lotsIN STREAM

WILDLIFE IN OR
(E,yidence of)

AROUND STREAM
Fish U Beaver Zi’Deer

U Snails ôther: c’r
-. f .

j(Mostly shaded (>75% coverage)
STREAM SHADING 0 Halfway (>50%)
(water suiface) 0 Partially shaded (>25%)

0 Unshaded (< 25%)

CHANNEL ,owncutting LI Bed scour

DYNAMICS Widening LI Bank failure
LI Headcutting LI Bank scour

LI Unknown LI Aggrading [1 Slope failure
LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank / (ft)

DIMENSIONS RTbank Q (fi)
(FACING Width: Bottom / f (ft)
DOWNSTREAM)

Top / / (ft)

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails
small or distant from Specialized heavy
stream. ,_- equipment required.

Simple planar sketch ofsurvey reach. Track locations and IDsfor all stte impacts
within the survey reach (UT, ER, IB.SC’, UT. TR. MI) as well as any additional

features deemed appropriate. Indicate direction offlow

./ . .

ii ..

SURVEY REACH m: WTRSHD/SUBSHD:
.

‘ DATE:
BY:

START TIME:J:j_AM/PM LMK: END TIME:_:AM/) LMK: ‘ GPS ID:
LATO t:: LONGO -/“ LAT0 ‘ ky:J,,,

LONG1° Z ‘.i”
DESCRIPTION:J(.( DESCRIPTION:i) ..

a)

RAIN IN LAST 24 HOURS U Heavy rain 0 Steady rain PRESENT CONDITIONS 0 Heavy rain U Steady rain U Intermittent
ili1.one 0 intermittent LI Trace LI Clear Trace 0 Overcast U Partly cloudy
SURROUNDING LAND USE: U Industrial U Commercial U Urban/Residential 0 Suburban/Res forested 0 Institutional

U Golf course 0 Park U Crop U Pasture Other:()

. : AVERAGE CONDITIONS (check applicable) REACH SKETCH ANT) SITE IMPACT TRACKING

/1

—

:

&Z,—

is .r3

15

5 4 (3) 2

___________________________________________________

NOTES: (biggest problem you ig’n sun’ey reach)

REI’ORTED TO AUTHOR[[IIS Li Yhso



. OVERALL STREAM CoNDiTION
.

Optimal Suboptimal Marginal Poor
IN—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

of habitat is obvious; substrate(May mod(fji logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are noIpewtalI and not transient). rate at high end of scale).

20 (j’ 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-halt of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBanki. 9 8 7 6 5 4 3 2 1 0

Right Bank 1o 9 8 7 6 5 4 3 2 1 0
Active downcutting; tall banks on

BANK Banks stable; evidence of erosion
Grade and width stable, isolated Past downcutting evident, active

both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems. impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected,

adjacent use infrastructure stream; obvious threat to property
or infrastructure.

Th
Left Bank 10 (9) 8 7 6 5 4 3 2 1 0

Right Bankl0 / 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 I9)l8 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
—

OVERALL BUFFER AND FLOODrLA1N CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds, human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBank10 9 8 7 6 5 4 3 2 1 0
Right BankI; 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation
Predominant floodplain

Predominant floodplain vegetation
VEGETATION is mature forest type is young forest vegetation type is shrub or old

type is turf or crop landfield
20 19 18 ) 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

—

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standinglponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standirig/ponded water standing/ponded water standing/ponded water

20 19/ 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-

material, land development, or development, or manmade structures,
filling, land development, or land development, or man-made

tIENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19)18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: I8O = Total Suey Reach /160



Reach Leve’ Assessment

BASE FLOW AS % El 0-25% El 5Q%-75%
CHANNEL WIDTH L125-50 % Z175-l00%

DOMINANT SUBSTRATE
Lli1t/c1ay (fine or slick) ‘Cobble (2.5 —10’)
,5and (gritty) El Boulder (>10”)
Gravel (0.1-2.5”) El Bed rock

WATER CLARITY dClear ElTurbid (suspended matter)
El Stained (clear, naturally colored) El Opaque (milky)
El Other (chemicals, dyes)

AQUATIC PLANTS Attached: none El some El lots
IN STREAM Floating: El none El some El lots

WILDLIFE IN OR
(Pvidence of)
El Fish El Beaver L21’Deer

AROUND STREAM
El Snails El’Other: jZ c

Mostly shaded (75% coverage)
STREAM SHADING El Halfway (>50%)
(water surface) El Partially shaded (>25%)

El Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure
LI Headcutting rBank scour

LI Unknown LI Aggrading LI Slope failure
LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank

DIMENSIONS RTbank (ft)
(FACING Width: Bottom
DOWNSTREAM)

Top u (ft)

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream.

--

equipment required.

Simple,nar sketch ofsurvey reach. Track locations nd IDsfor all site impacts
well as any additional
tion offlowappropriate

,,fr

-O /

SURVEY REACH m: M WTRSHD/SUBSHD: DATE: /L/C)<( ED B - —

START TIME::AM/M LMK: END TIME:4L:J1AM!PM LMK: GPS ID:
LAT\0 fj LONG L0 LATLJ/° -/-“ LoNG-° ‘

DESCRIPTION: S/U (çy1 DESCRIPTION:

IN IN LAST 24 HOURS El Hea rain teady rain PRESENT CONDITIONS El Hea rain El Sdy rain El Inteittent
El None El Intermittent El Trace El Clear El Trace El Partly cloudy
SURROUNDING LAND USE: El Industrial El Commercial El Urban/Residential Suburban/Res Forested El Institutional

El Golf course Park El Crop El Pasture Other: .Jt.42pj.—,

AVERAGE CONDITIONS (check applicablej REACH SKETCH AND SITE IMPACT TRACKING

(.)

/

‘)

it

/

i’

/

-1
S -/

5 4) 3 2 1 A
NOTES: (biggest pro8lm you see in survey reach,

REPORTED TO AUTHORITIES YE’dNo



r OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor

N-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious, substrate(May mod(fy logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are g) new fall and transient). rate at high end of scale).

20 19 18 17 16 15 14 (‘13 )12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but
disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LefiBanklO 9 S 7 6’ 5 4 3 2 1 0

Right Bank 10 9 8 7 6 5 4 3 2 1 0

‘ Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use infrastructure stream; obvious threat to property

or_infrastructure.
Left Bank 10 9 8 7 6 ( 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfuil) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

.
20 19 18 17 16 15 14 13 12 11 10) 9 8 7 6 5 4 3 2 1 0

“—-I
OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

—S

LefiBank 10 9 ‘,8J 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

,—,.,,

20 19 18 17 16 15 14 l3.•’ 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water stand ing/ponded water stand ing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 II (io’ 9 8 7 6 5 4 3 2 1 0

Md6rate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
ef(ect oçi floodplain function floodplain function

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

ub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Suiey Reach /160



—‘ETERSHED/SUBSHED: /y DATE: ]/ 6 /Q’ ASSESSED

SURVEY REACH ID: A7/Z Q I TIME:j:2’<I4PM PHOTO ifi: (Camera-Pic#) U

SITEm(condieon-#): OT- id LATtI(° , Z” LONGLO LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Sing1e DIMENSIONS: SUBMERGED:
LILT LIRT [1 Head LI Concrete LIMetal LI Circular LI Double

FLOW:
Closed PyC/Plastic LIBrick LI Elliptical LI Triple Diameter: 1 (in) LI Partially

LI None ickle LI Fully
LI Moderate LI Trapezoid Depth: (in)LI Substantial LI Open LI Concrete LI Earthen

LI Parabolic Width (Top): (in) AP CABLELI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: No DEPOSITS/STAINS: V)GGIE DENSITY: PIPE BENTHIC GROWTHiçNone
1None LIGas None 1None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LI’Oily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: LI No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY

COLOR: LI Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:
TURBIDITY: I LI None LI Slight Cloudiness LI Cloudy LI Opaque
FLOATABLES: I LI None LI Sewage (toilet paper, etc.) Li Petroleum (oil sheen) LI Other:

OTHER

CONCERNS:

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

POTENTIAL RESTORATION CANDIDATE .pischarge investigation LI Stream daylighting LI Local stream repair/outfall stabilization

LI no Storm water retrofit LI Other:
Ifyesfor daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyes for storrnwater:
Is stormwater currently controlled? Land Use description:_______________________________________

LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount of discharge is significant

j
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noal flow in receiving
discharge is very small compared to the stream’s base

of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 3 2 1
%—

fSKETCH/NOTES: -

ijJ ..
- •- IiiK -72 .—i- -.

-- I

-
j#./ Q1

2
5 i/i /çC

J

/(
,/

REPORTED TO AUTHORITIES: LI YESL NO

Storm Water Outlafls OT



Storm Water OutIafls OT
rTERSHED/SUBSHED. I DATE: I / ASSESSED BY:

SURVEY REACH ID: ‘ TIME::/pM PHOTO m: (Camera-Pic#) I#

SITE ffl(ondiflon-#): OT-____ LAT0_ LONG ‘ LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LILT LIRT E Head El Concrete E]Metal El Circular El Double No

El Closed El PVC/Plastic ElBrick El Elliptical El Triple Diameter: (iti) LI PartiallyFLOW: pipe El Other: El Other: El FullyLI None LI Trickle

LI Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in)

Moderate
Tzoil Depth:

LI Other: channel El Other:
El Other: (Bottom): (in)

7

CONDITION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
El None ElGas El None El None El Brown El Orange El Green
El Chip/Cracked El Sewage ElOily ElNormal El Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited POOL QUALITY: No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:
7

FOR CoLOR: [ lear El Brown El Grey El Yellow El Green El Orange El Red El Other:
FLOWING TURBIDITY: [ ‘4one El Slight Cloudiness El Cloudy El Opaque

ONLY FLOATABLES: j El’None El Sewage (toilet paper, etc.) El Petroleum (oil sheen) El Other:

OTHER El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
CONCERNS: El Needs Regular Maintenance El Bank Erosion El Other:

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
El no El Storm water retrofit El Other:

Ifyes for daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:__________________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:_____________________________________
El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO



Storm Water OutlaWs OT

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
[J no El Storm water retrofit El Other:

TERSHED/SUBSHED: I DATE: _I /2 ASSESSED BY:

SURVEY REACH 1D: TIME::AM/PM PHOTO ID: (Camera-Pic#) I#

SITE ffl(condio,i-#): OT- LATO__________ LONG LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: ESingle DIMENSIONS: SUBMERGED:
1LT ElRT El Head El Concrete El Metal El Circular El Double ‘Jo

El Closed ElVC/P1astic ElBrick El Elliptical El Triple Diameter: (in) El PartiallyFLOW: pipe El Other: El Other: El FullyEl None El Trickle

El Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in)

El Moderate
ElTrapezoid Depth:

El Other: channel El Other:
El Other: (Bottom): (in)

CONDITION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
El None ElGas El None El None El Brown El Orange El Green
El Chip/Cracked El Sewage ElOily El Normal El Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited POOL QUALITY: 1’o poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

FOR
FLOWING

OIVLY
TURBIDITY:

OTHER
CONCERNS:

I El1one El Slight Cloudiness

COLOR: I [ic El Brown El Grey [1 Yellow El Green El Orange El Red El Other:

FLOATABLES: El None El Sewage (toilet paper, etc.) El Petroleum (oil sheen) [1 Other:
El Cloudy El Opaque

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:

Ifyes for daylighting:

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:_______________________________________

El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a disfinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noal flow in receiving
discharge is very small compared to the streams base

of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor/localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO



Storm Water OutlaWs OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
LI no LI Storm water retrofit LI Other:

Ifyesfor daylighting:

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:_______________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount ot discharge is significant discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the streams base
of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI NO

rWATERSHED/SUBSHED, DATE: /_____ ASSESSED BY:

SURVEY REACH 1D: - PHOTO ID: (Caniera-Pic#)

SITE ID(ondilion-#): OT- LAT°__________ LONG° “ LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LT LIRT LI Head El Concrete LIMetal LI Circular LI Double LI No

LI Closed LI PVC/Plastic LIBrick Elliptical LI Triple Diaeter: PartiallyFLOW: pipe LI Other: LI Other: C] FullyC] None LI Trickle

LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

LI Moderate
Deh

LI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: LI No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
LI None LIGas LI None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: LI No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
• PLOWING

ONLY FLOATABLES:

OTHER
CONCERNS:

I LINone
TURBIDITY: I LI None LI Slight Cloudiness LI Cloudy LI Opaque

COLOR: j LI Clear C] Brown LI Grey LI Yellow fl Green LI Orange LI Red LI Other:

LI Sessiage (toilet paper0 etc.)

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI xcessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) El Other:



Storm Water Ouffafls OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation Li Stream daylighting LI Local stream repair/outfall stabilization
Li no Li Storm water retrofit Li Other:

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stornzwater:
Is stormwater currently controlled? Land Use description:_____________________________________
LI Yes LI No Li Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherstrong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor/ localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: Li YES LI NO

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEY REACH ID: I TIME::AM/PM PHOTOTh: (Camera-Pic#) /#

SITEm(Condition-#): OT-____ LAT° LONG° “ LMK____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Li Single DIMENSIONS: SUBMERGED:
ELT LIIT Li Head LI Concrete LiMetal Li Circular Li Double LII No

Li Closed vC/plastjc LiBrick LI Elliptical Li Triple Diameter: (in)
LI PartiallyFLOW: pipe

Li Other: Li Other:
Li FullyLI None Li Trickle

LI Moderate
LI Trapezoid Depth: n)

LI Substantial Li Open Li Concrete Li Earthen
Li Parabolic Width (Top): (in)LI Other: channel Li Other:
Li Other: (Bottom): (in)

CONDITION: ODOR: Li No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: Li None
LI None LiGas LI’None Li None Li Brown Li Orange LI Green
Li Chip/Cracked Li Sewage LiOily Li Normal Li Other:
Li Peeling Paint LiRancid/Sour Li Flow Line LI Inhibited POOL QUALITY: LINo poolLI Corrosion Li Sulfide Li Paint Li Excessive Li Good LiOdors LiColors LIOilsLi Other: Li Other: Liother: LI Other: LI Suds LI Algae LI Floatables

Li Other:

FOR
FLOWING

ONLY FLOATABLES:

OTHER

4ZONCERNS:

TURBIDITY: I LI None LI Slight Cloudiness Li Cloudy LI Opaque

COLOR: I LI Clear Li Brown Li Grey LI Yellow Li Green Li Orange Li Red LI Other:

I LI None Li Sewage (toilet paper, etc.)

Li Excess Trash (paper/plastic bags) LI Dumping (bulk) Li Excessive Sedimentation
Li Needs Regular Maintenance Li Bank Erosion Li Other:

Li Petroleum (oil sheen) El Other:



Storm VVater Outfals OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting El Local stream repair/outfall stabilization
LI no LI Storm water retrofit [1 Other:

Ifyesfor daylighting:

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor storrnwater:
Is stormwater currently controlled? Land Use description:_____________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the
Outfall does not have dry weatherSEVERITY:

compared to the amount of noal flow in receiving
discharge is very small compared to the streams base I of causing any erosion problems.

strong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor/ localized. i —,

significant impact downstream.

2 15 4 3

SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI o

tATERSHEDISUBSHED: . I DATE: I I ASSESSED BY:

SURVEY REACH ID: I TIME::AM/PM PHOTO ID: (Camera-Pic#) /#

SITE ID (condilion-#):_OT-_____ LAT0___________ LONG 0 LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head LI Concrete LIMetal [ Circular LI Double LI No

[] Closed El PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) LI PartiallyFLOW: pipe LI Other: LI Other: LI FullyLI None LI Trickle
LI Moderate

LITrapezoid Depth: (in)LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)LI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: IgNo DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
L1 None LIGas 0 None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI’Normal LI Other:
LI Peeling Paint LI Rancid/Sour LI Flow Line LI Inhibited POOL QUALITY: LI No pooiLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY
TURBIDITY:

FLOATABLES:

OTHER

CONCERNS:

I LI None El Slight Cloudiness

COLOR: LI Clear LI Brown LI Grey LI Yellàw LI Green LI Orange LI Red LI Other:

I LI None fl Sewage (toilet paper; etc.) --

fl Cloudy El Opaque

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

LI Petroleum (oil sheen) El Other:



Storm VVater Out(afls OT

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
El no El Storm water retrofit El Other:

Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor storrnwater:
Is stormwater currently controlled? Land Use description:_____________________________________
El Yes El No El Not investigated Area available:

OuTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless, If the
Outfall does not have dry weatherstrong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of j discharge; staining; or appearance
SEVERITY:

compared to the amount of noeaal flow in receiving
discharge is very small compared to the streams base I of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1
-SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El NO

I WATERSHEDJSUBSHED: - DATE:/ / ASSESSED BY:
- I

SURVEY REACH ID: TIME: AM/PM PHOTO Ii): (Camera-Pic#) /#

SITE m(condion-#): OT- LAT°___________ LONG0___________ LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LILT LIRT El Head El Concrete ElMetal El Circular El Double EINo

El Closed El PVC/Plastic ElBrick El Elliptical El Triple Diameter: (in) El PartiallyFLOW: pipe
El Other: El Other: El FullyEl None El Trickle

IE] Moderate Elrrapezoid Depth: (in)[I Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in) ;.:::::LI Other: channel El Other:
El Other: (Bottom): (in)

CONDITION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: El None
El None ElGas 0 None El None El Brown El Orange El Green
El Chip/Cracked El Sewage ElOily El Normal El Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited POOL QUALITY: El No pool
El Corrosion El Sulfide El Paint El Excessive

El Good ElOdors ElColors ElOils
El Other: Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

FOR
FLOWING

ONLY
TURBifirry:

OTHER
CONCERNS:

El None El Slight Cloudiness
FLOATABLES: I El None El Sewage (toilet paper etc,)

COLOR:
.

Clear El Brown El Grey El Yellow El Green El Orange El Red. El Other:

El Cloudy El Opaque

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:

El Petroleum (oil sheen) El Other:



WATERSHED/SUBSHED: DATE:L/ ‘ /2_ ASSESSED BY:

SURVEY REACH ifi: 0 TIME::AM/PM PHOTO ID: (carnera-Pic#) j I# /
SITE ffl(Condition-#): OT- C) LATl° ‘ 2” LONG 10 7. 9 ‘ LMK GPS: (Unit ID)

BM’K: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LT ERT LI Head Concrete ElMetal ircular El Double

FLOW:
WClosed El PVC/Plastic LiBrick El Elliptical El Triple Diameter: j Patrially

ElNone STrickle
PP El Other El Other: El Fully

LI Moderate El Trapezoid Depth: (in)Substantial El Open El Concrete El Eahen
El Parabolic Width (Top): (in) AP ABLE -El Other: channel El Other:
El Other: (Bottom): (in)

CONDITION: ODOR: DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GRoWTH.-JNone
‘None ElGas El None El None El Brown El Orange El Green
El Chip/Cracked El Sewage ElOily ‘Jorrnal El Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited PooL QUALITY: ,o poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

FOR
FLOWING

ONLY

COLOR: [ El Clear El Brown El Grey El Yellow El Green El Orange El Red El Other:
I____—._—

TURBIDITY: I LI None LI Slight Cloudiness Li Cloudy LI OaciueZZ
-

FLOATABLES: I LI None Li Sewage (toilet paper, etc.) U Petroleum (oil sheen) U Other:

OTHER
CONCERNS:

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:

PO1’NTIAL RESTORATION CANDJDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization

El Storm water retrofit El Other:
ify.s for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:_____________________________________
El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base i of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor? localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YESNO

Storm water Outlafls OT

7’



Storm Water Outfafls OT

O7ENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
no El Storm water retrofit El Other:

Ifj”èsfor daylighting.’
Length of vegetative cover from outfall: Type of existing vegetation:_______________________ Slope: 0

Ifyesfor storrnwater:
Is stormwater currently controlled? Land Use description:_____________________________________
El Yes El No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of j discharge; staining; or appearance

SEVERITY:
compared to the amount of noal flow in receiving

discharge is very small compared to the stream’s base I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor? localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: El YES El xo

WATERSHED/SUBSHED: <, I DATE:/ /2 ASSESSED BY:

SURVEY REACH 1D: i3’ TIME::/PM PHOTO ID: (Camera-Pic #) Z /#

SITE ifi (ondion-#): OT- fl LAT )° LONG 1__________ LMK____ GPS: (Unit ID)

BANK: TYPE: kIATERIAL: SH..PE: ,Single DIMENSIONS: SUBMERGED:
ELT ERT El Head Z\Concrete ElMetal Circular El Double

FLOW:
Closed El PVC/Plastic LiBrick El Elliptical El Triple Diameter: ...rt’ El Partially

T’None C] Trickle
pipe El Other: El Other: El Fully

Moderate
ElTrapezo Depth: n)fl Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in) AP CABLEOther: channel LI Other:
El Other: (Bottom): (in)

CONDITION: ODOR: 1No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH:JIOne
i’None ElGas El None El None El Brown El Orange El Green
El Chip/Cracked El Sewage ElOily Normal El Other:
El Peeling Paint ElRancid/Sour El Flow Line El Inhibited

POOL QUALITY: poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOilsEl Other: El Other: El Other: El Other: El Suds El Algae El Floatables

El Other:

FOR
FLOWING

ONLY
TURBIDITY:

FLOATABEES:

OTHER

CONCERNS:

El None El Slight Cloudiness

COLOR: [ El Clear El Brown El Grey El Yellow El Green El Orange El Red El Other:

I El None El Sewage (toilet paper, etc.)
El Cloudy El Opaque

El Petroleum (oil sheen)

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance El Bank Erosion El Other:

El Other:



Severe Bank Erosion

PROCESS: LI Currently unknown

LI Downcutting LI Bed scour

LI Widening

LI Headcutting

C] Aggrading

LI Sed. deposition

LI Bank failure

EI Bank scour

LI Slope failure

LI Channelized

BANK OF CONC)RN: I’LT LI RT LI Both (looking downstream)
LOCATION: ‘Meander bend Li Straight section Li Steep slope/valley wall Li Other:

DIMENSIONS:

Length ((fno GPS) LT ft and/or RT ft Bottom width ft
Bank Ht LT ft and/or RT ) ft Top width

ATERSHED/SUBSHED: i1 ‘
DATE: 2l___/ ASSESSED By:

SURVEY REACH: 1! 2 0 ° TIME::AM/PJ PHOTO ID (CAMERA-PlC #):
SITE ID: (Condition-#) STARTLAT’°’” LONG.rt0i? LMK GPS: (Unit ID)

ER- END LAT ° LONG 0 I LMK

LAND OWNERSHIP: 1’Private Li Public Li Unknown LAND COVER: Li Forest Li Field/Ag [j’6eveloped:

Bank Angle LT ° and/or RT________ Wetted Width

POTENTIAL RESTORATION CANDIDATE: Li Grade control Li’Bank stabilization

Li Other:LiNo

THREAT TO PROPERTY/INFRASTRUCTURE: LI No LI Yes (Describe):

EXISTING RIPARIAN WIDTH: (25 ft Li 25 - 50 ft Li 50-75ft Li 75-I OOft Li >1 OOft

EROSION Active downcutting, tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate, erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
SEVERITY(circle#) contdbuting significant amount of sediment to

moderate rate; no threat to prope or
scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or

infrastructure
Channelized= LI 1 infrastructure.

4 (3) 2
Difficult access. Must cross wetland, steep slope orACCESS: Good access: Open area in public

Fair access: Forested or developed area
other sensitive areas to access stream. Minimalownership, sufficient room to stockpile

adjacent to stream. Access requires tree
stockpile areas available and/or located a greatmaterials, easy stream channel access for

removal or impact to landscaped areas.
distance from stream section Specialized heavyheavy equipment using existing roads or

Stockpile areas small or distant from stream.
equipment required.trails.

(5 4 3 2 1

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES Li YES Li No



Stream Crossing scI
WATERSHED/SUBSHED: I DATE: / / ASSESSED BY:

]RVEY REACH ifi: f TIME::AM/PM PHOTO ifi: (Caniera-Pic #)
SITEID:(Condition-it) SC- LAT ° I TI LONG0 “ LMK GPS (Unit ID)

TYPE: El Road Crossing El Railroad Crossing El Manmade Dam El Beaver Dam El Geological Formation El Other:

SHAPE: # B.RRELs: MTERIAL: ALIGNMENT: DIMENSIONS: (ifvariable, sketch/
El)trch ElBottomless l(Single Concrete M”Flow-aligned Barrel diameter:
El’Box C] Elliptical El Double El Metal El Not flow-aligned Height: (ft)FOR ROAD/ El Circular El Triple El Other: [] Do not know

RAILROAD El Other: El Other:

cROSSINGS CONDITION: (Evidence of..) CULVERT SLOPE:
Culvert length:

ONLY
(Cracking/chipping/corrosion El Downstream scour hole C] Flat Width: - (ft)

El Sediment deposition El Failing embankment El Slight (2° —

50)

El Other (describe): El Obvious (>5°) Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE El Fish barrier removal El Culvert repair/replacement El Upstream storage retrofit

‘no El Local stream repair El Other:

IS SC ACTING AS GRADE CONTROL El No {‘S’es El Unknown .-
‘-,

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (cIrcle #)
El Total El Partial
El Temporary El Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage atIfyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish harrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

El Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barders such
El Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls,

El Other:
5 4 3 2

NOTES/SKETCH:

REPORTED TO AUTHORITIES El YES



Stream Crossing sc

TYPE:’Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

SHAPE: # BARRELS: MATERIAL:

LI,Arch LIBottomless Single Concrete
I\Box LI Elliptical Double Metal
LI Circular LI Triple LI Other:LI Other: LI Other:

CONDITION: (Evidence of

ALIGNMENT:

Flow-aIigned

LI Not flow-aligned

LI Do not know

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (deschbe):

DIMENSIONS: (fi’ariabIe, sketch)

Barrel diameter: (11)

Height:

CULYERT SLOPE:
ilat

LI Slight (2° — 5°)

LI Obvious (>5°)

Culvert length:

Width: ,3> (fi)

Roadway elevation: (ft)

WATERSHED/SUBSHED: t()1 fSVLi’ DATE: (3 I /it I ASSESSED BY:

URVEY REACH ID: j2— TIME:2AM/PM PHOTO ID: (Camera-Fic#) 3 i#

SITE ID: (€ondition-# SC- Qt LAT L° ‘ LONG’1° LMK GPS (Unit ID)

POyENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial

LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fIsh barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish, as waterfalls.

LIOther:
5 4 3 2 1

NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YES No



Stream Crossing SC
IATERSHED/SUBSHED: cIcA DATE:/ 112i’ I ASSESSED BY:’13,

URvEYREACHm: /—D’ f TIME:jft:jAM!PM PHOTO IIJ: (Carnera-Pic#) ,
SITE ID:(C’ondition-# SC- LAT i° f ‘1’ iJ tt” LONG 1’2—.° 2Z LMK GPS (Unit ID)

TYPE: LI Road Crossing Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Foation LI 0ther -

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: (fvariable, sketch)

LI irch LIBottomless LI Single LI Concrete Flow-aligned Barrel diameter:
{}“Box LI Elliptical (Double LI Metal LI Not flow-aligned Height: -‘‘k (ft)FOR ROAD/ El Circular [El Triple

f0ther: LI Do not know
RAILROAD El Other: LI Other: 5,

Culvert length:CROSSINGS CoNDITION: (Evidence of..) CULVERT SLOPE:
ONLY

LICracking/chipping/corrosion LI Downstream scour hole LI Flat Width: 3’ (fi)

LI,Sediment deposition LI Failing embankment LI Slight (2° —

50)
-,

)1Other (describe): f:’Y:3
--,

LI Obvious (>5°) Roadway elevation: C) (ft)

—

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal ulvert repair/replacement LI Upstream storage retrofit

b no LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL 6 LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish, as waterfalls.

LI Other:
5 4 3 2

NOTES/SKETCH:

-_p”, j(/—,‘

, (-.

.

-

/

REPORTED TO AUTHORITIES LI YES



Stream Crossing SC

DIMENSIONS: (if variable, sketcl)

Barrel diameter: OI(ft)
Height: (if)

Culvert length:

Width:

Roadway elevation: (if)

TYPE: Road Crossing LI Railroad Crossing [] Manmade Darn [I Beaver Darn [] Geological Formation [I Other:

SHAPE:

LI Arch LIBottomless
,Box LI Elliptical
Circular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

,,Single
Double

LI Triple
LI Other:

MATERIAL:

LI Concrete

[W’Metal

LI Other:

ALINMENT:

low-aligned

LI Not flow-aligned

LI Do not know

Co IMTION: (Evidence of..)

racking/chipping/corrosion ownstream scour hole

LI Sediment deposition Failing embankment

LI Other (describe):

CU)VERT SLOPE:
,Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

WATERSHEDISUBSHED: V\) -

‘<‘C r4 DATE: (i i.,Q5j’ I ASSESSED BY:( /)

URVEY REACH ID: /9 T1ME:JL:JAM/PM PHOTO ID: (Camera-Pic #)/ // I# ‘- L2.
SJTEID:(condition-# SC- LAT jj_ J’.tt LONGTLO 2Th LMK GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE ,‘Fish barrier removal ‘Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
Total LI Partial
Tempora’ LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage atIfyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
,_.Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

Other:i. )‘O/i> J
.

NOTES/SKETCH:
, r’4

REPORTED TO AUTHORITIES LI YES LI No



TR
Trash and Debris

WATERSHED/SURSHED: ) / DATE: I / /“ I ASsESSED BY: -S yij — I

,URVEY REACH ID: , TIME:-:3CAM/. PHOTO ID: (Camera-Plc #) I#

4,, GPS:(UnitID)SITETD:(Condition#) TR- i LAT0 ??LONG0 ‘ LMK___

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

Li Industrial Li Plastic Li Paper Li Metal
Li Unknown Stream Li Public Li Unknown

0 Private
Li Commercial Li Tires Li Construction Li Medical

Li Flooding ‘Riparian Area
Likesidential Li Appliances lI’Yard Waste Li Illegal dump L bank AMOUNT (# Pickup truck

Li Automotive Other:f;vric ‘s Li Local outfall /oads) 1/

POTENTIAL RESTORATION CANDIDATE Li’tream cleanup Li Stream adoption segment Li Removal/prevention of dumping

Li no Li Other:

Ifyes for trash or EQUIPMENT NEEDED: Li Heavy equipment Trash bags Li Unknown
DU.IPSTER WITHIN 100 FT:

debris removal I
Wmo CAN DO IT El Volunteers Li Local Gox’ Li Hazmat Team Li Other Li’Yes Li No Li Unknown

A large amount of trash, or bulk items, in a small area I
i.e., less I .CLEAN—UP A small amount of trash

with easy access. Trash may have been dumped over I
A large amount of trash or debris scattered over a large

POTENTIAL:
than two pickup truck loads) located

a long period of time but it could be cleaned up in a
area, where access is ver’ difficult. Or presence of drums
or indications of hazardous materialsinside a park with eccess

few days, possibly with a small backhoe. I(Circle #)
L. 4 3 2 1

NOTES:

REPORTED TO AUTHORITIES Li YES Li NO



Trash and Debris TR

SITE ID: (Condition-#) TR_____

WATERSHED/SUBSHED: , ‘ DATE: JI_- !JJ I ASSESSED BY: fY;i)

TIME::AM/P PHOTO ID: (Camera-Pic #).URVEY REACH ID: 4 ‘

LATZ_° “ LONG0 LMK GPS: (Unit ID)

/#

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

LI Industrial LI Plastic LI Paper LI Metal LI Unknown
J’Stream

LI Public LI Unknown

[I Commercial LI Tires LI Construction LI Medical LI Flooding LI Ripariai El Private
ea

LI Residential LI Appliances Yard Waste LI Illegal dump Lt bank AMOUNT (# Pickup truck

LI Automotive LI Other: LI Local outfall LI Rt bank
loads):

POTENTIAL RESTORATION CANDIDATE Ø”tream cleanup LI Stream adoption segment LI Removal/prevention of dumping

LI no LI Other:

Ifyesfor trash or EQUIPMENT NEEDED: LI Heavy equipment LI Trash bags LI Unknown DU,MPSTER WITHIN 100 Fl’:
debris removal WHo CAN DO IT: LI’o1unteers LI Local Gov LI Hazmat Team LI Other ‘ Yes LI No LI Unknown

CLEAN—UP A small amount of trash (i.e., less A large amount of trash, or bulk items, in a small area I
I A large amount of trash or debris scattered over a largeI with easy access. Trash may have been dumped over I

POTENTIAL:
than two pickup truck loads) located II a long period of time but it could be cleaned up in a

area, where access is very difficult. Or presence of drums
inside a park with easy access I few days, possibly with a small backhoe.

or indications of hazardous materials
(Circle #) -

5 4 3 2 1
NOTES:

REPORTED TO AUTHORITIES LI YES LI NO



WATERSHED/SUBSHED: -. DATE: l___I- ASSESSED BY:

URY REACH ID: TIME:) Q:jAM/PM PHOTO ID: (amera-Pic #) I#

. I GPS:(UnitID)— .,,SITEID:(Condition-#) TR- O LATHiO ‘r)1 “LONGI)—° LMK____ I
y- I

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

C] Industrial C] Plastic C] Paper C] Metal C] Unknown tream C] Public C] Unknown

C] Commercial C] Tires C]/onstruction C] Medical C] Flooding Riparian Area
lnvate

esidential L Appliances Yard Waste Illegal dump C] Lt bank AMOUNT (# Pickup truck

C] Automotive C] Other: C] Local outfall C] Rt bank
loads):

/ -

PONT1AL RESTORATION CANDIDATE C] Stream cleanup C] Stream adoption segment C] Removal/prevention of dumping-/
Lno C] Other:

Ifyesfor trash or EQUIPMENT NEEDED: C] Heavy equipment C] Trash bags El Unknown DUMPSTER WITHIN 100 Fr:
debris remo vol WHO CAN DO IT C] Volunteers C] Local Gov C] Hazmat Team C] Other JVs C] No C] Unknown

A large amount of trash, or bulk items, in a small area I A large amount of trash or debris scattered over a largeCLEAN-UP A small amount of trash (i.e., less
with easy access. Trash may have been dumped over area, where access is ve difficult. Or presence of dmmsthan two pickup truck loads) located
a long period of time but it could be cleaned up in a or indications of hazardous materials

POTENTIAL: inside a park with easy access
(Circle #) few,Ys, possibly with a small backhoe. I

3 2 1
—

NOTES:

REPORTED TO AUTHORITIES C] YES C] NO

Trash and Debris TR



Trash and Debris TR
—‘

WATERSHED/SUBSHED: ‘D JcC DATE:./ 5 ASSESSEDBYjS7>A”(

URY REACH ID: - TIME: /L:AM/PM PHOTO ID: (ame,a-Pic #) I#

SITEm:(Condition-#) TR- LAT i ° ‘L1 ?$LONGO 2 LMK____ GPS:(UnitID)
—L

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP

LI Industrial LI Plastic LI Paper LI Metal Unknown Stream LI Public LI Unknown
1’vateLI Commercial ires LI Construction LI Medical LI Flooding ‘kiparian Area

Jesidential LI Appliances LI Yard Waste LI Illegal dump LI Lt bank AMOUNT (# Pickup truck

LI Automotive LI Other: LI Local outfall Rt bai
loads):

POTENTIAL RESTORATION CANDID 4TE

LI no

Seam cleanup LI Stream adoption segment LI Removal/prevention of dumping

Other:

Ifyesfor trash or EQUIPMENT NEEDED: Heavy equipment LI Trash bags LI Unknown I DUMPSTE ITHIN 100
WHO CAN DO 1T olunteers LI Local Gov LI Hazmat Team LI Other LI Yes LI Unknowndebris removal

CLEAN-UP A small amount of trash (i.e., less I A laie amount of trash, or bulk items, in a small area A large amount of trash or debris scattered over a large

POTENTIAL:
than two pickup truck loads) located with easy access. Trash may have been dumped over area, where access is very difficult. Or presence of drumsI a long period of time but it could be cleaned up in a or indications of hazardous materialsinside a park with easy access I few days, possibly with a small backhoe. I(Circle #)

5 /T) 3 2
NOTES:

J ZtZ JrC /_:?/ — . -

—i_. •5 I

REPORTED TO AUTHORITIES LI YES NO



        Storm Water Outfalls

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #) /#

SITE ID (Condition-#): OT- LAT ° ' " LONG ° ' " LMK GPS: (Unit ID)

BANK:
LT RT  Head

TYPE:

 Closed
      pipe

MATERIAL:
 Concrete Metal
 PVC/Plastic Brick
 Other:

SHAPE:  Single
 Circular  Double
 Elliptical  Triple
 Other:

DIMENSIONS:

Diameter:       (in)

SUBMERGED:
 No
 Partially
 Fully

FLOW:
 None  Trickle
 Moderate
 Substantial
 Other:

 Open
channel

 Concrete  Earthen
 Other:

 Trapezoid
 Parabolic
 Other:

Depth:                (in)
Width (Top):       (in)
  " (Bottom):        (in)

NOT APPLICABLE

PIPE BENTHIC GROWTH:  None
 Brown  Orange  Green
 Other:

CONDITION:
None

 Chip/Cracked
 Peeling Paint
 Corrosion
 Other:

ODOR: NO
Gas
 Sewage
Rancid/Sour
 Sulfide
 Other:

DEPOSITS/STAINS:
None
Oily
 Flow Line
 Paint
Other:

VEGGIE DENSITY:
 None
 Normal
 Inhibited
 Excessive
 Other:

POOL QUALITY:  No pool
 Good Odors Colors Oils
 Suds  Algae  Floatables
 Other:

COLOR:  Clear  Brown  Grey  Yellow  Green  Orange  Red  Other:
TURBIDITY:  None  Slight Cloudiness  Cloudy  Opaque

FOR
FLOWING

ONLY FLOATABLES:  None  Sewage (toilet paper, etc.)  Petroleum (oil sheen)  Other:

OTHER
CONCERNS:

 Excess Trash (paper/plastic bags)  Dumping (bulk)  Excessive Sedimentation
 Needs Regular Maintenance  Bank Erosion  Other:

POTENTIAL RESTORATION CANDIDATE   Discharge investigation  Stream daylighting  Local stream repair/outfall stabilization
 no  Storm water retrofit  Other:

If yes for daylighting:
Length of vegetative cover  from outfall: ___________ft      Type of existing vegetation:______________________ Slope:  ___________°

If yes for stormwater:
Is stormwater currently controlled?                                        Land Use description:_________________________________

 Yes  No  Not investigated                                    Area available:
Heavy discharge with a distinct color and/or a
strong smell. The amount of discharge is significant
compared to the amount of normal flow in receiving
stream; discharge appears to be having a
significant impact downstream.

Small discharge; flow  mostly clear and odorless. If the
discharge has a color and/or odor, the amount of
discharge is very small compared to the stream’s base
flow and any impact appears to be minor / localized.

Outfall does not have dry weather
discharge; staining; or appearance
of causing any erosion problems.

OUTFALL
SEVERITY:
(circle #)

                        5                                     4                                 3                                       2                               1

SKETCH/NOTES:

REPORTED TO AUTHORITIES:  YES  NO

OT



Severe Bank Erosion

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEY REACH: TIME: : AM/PM PHOTO ID (CAMERA-PIC #): /#

START LAT ° ' " LONG ° ' " LMKSITE ID: (Condition-#)

ER- END LAT ° ' " LONG ° ' " LMK

GPS: (Unit ID)

PROCESS:  Currently unknown

 Downcutting
 Widening
 Headcutting
 Aggrading
 Sed. deposition

 Bed scour
 Bank failure
 Bank scour
 Slope failure
 Channelized

BANK OF CONCERN:  LT  RT  Both  (looking downstream)
LOCATION:  Meander bend  Straight section  Steep slope/valley wall  Other:

DIMENSIONS:
Length (if no GPS)  LT_______ft     and/or  RT_________ft            Bottom width  _______ft
Bank Ht                   LT_______ft     and/or  RT__________ft          Top width  __________ft

Bank Angle             LT________°    and/or  RT________°               Wetted Width  _______ft

LAND OWNERSHIP:  Private  Public  Unknown LAND COVER:  Forest  Field/Ag  Developed:

POTENTIAL RESTORATION CANDIDATE:  Grade control  Bank stabilization
 No  Other:

THREAT TO PROPERTY/INFRASTRUCTURE:  No   Yes  (Describe):

EXISTING RIPARIAN WIDTH:  <25 ft  25 - 50 ft  50-75ft  75-100ft  >100ft

Active downcutting; tall banks on both sides
of the stream eroding at a fast rate; erosion
contributing significant amount of sediment to
stream; obvious threat to property or
infrastructure.

Pat downcutting evident, active stream
widening, banks actively eroding at a
moderate rate; no threat to property or
infrastructure

Grade and width stable; isolated areas of bank
failure/erosion; likely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjacent use.

EROSION
SEVERITY(circle#)

Channelized=  1
                              5                                     4                            3                                       2                                    1
Good access: Open area in public
ownership, sufficient room to stockpile
materials, easy stream channel access for
heavy equipment using existing roads or
trails.

Fair access: Forested or developed area
adjacent to stream. Access requires tree
removal or impact to landscaped areas.
Stockpile areas small or distant from stream.

Difficult access. Must cross wetland, steep slope or
other sensitive areas to access stream.  Minimal
stockpile areas available and/or located a great
distance from stream section.  Specialized heavy
equipment required.

ACCESS:

                              5                                    4                              3                                      2                                    1

NOTES/CROSS SECTION SKETCH:

REPORTED TO AUTHORITIES YES NO

ER



Impacted Buffer

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:
SURVEY REACH: TIME: : AM/PM PHOTO ID: (Camera-Pic #)                /#

START LAT ° ' " LONG ° ' " LMKSITE ID: (Condition-#)

IB- END LAT ° ' " LONG ° ' " LMK

GPS: (Unit ID)

IMPACTED BANK:
 LT  RT  Both

REASON INADEQUATE:  Lack of vegetation  Too narrow  Widespread invasive plants
 Recently planted  Other:

LAND USE: Private       Institutional         Golf Course     Park         Other Public
(Facing downstream) LT Bank :
                                RT Bank  :
DOMINANT Paved        Bare ground      Turf/lawn        Tall grass    Shrub/scrub     Trees            Other
LAND COVER:       LT Bank :

RT Bank :

INVASIVE PLANTS:  None  Rare  Partial coverage  Extensive coverage  unknown

STREAM SHADE PROVIDED?  None  Partial  Full WETLANDS PRESENT? No  Yes  Unknown

POTENTIAL RESTORATION CANDIDATE Active reforestation Greenway design  Natural regeneration  Invasives removal
 no  Other:

Impacted area on public land
where the riparian area does
not appear to be used for any
specific purpose; plenty of
area available for planting

Impacted area on either
public or private land that is
presently used for a specific
purpose; available area for
planting adequate

Impacted area on private
land where road; building
encroachment or other
feature significantly limits
available area for planting

RESTORABLE AREA

LT    BANK     RT
Length (ft): ________     ________

Width (ft):  ________     ________

REFORESTATION
POTENTIAL:
(Circle #)

            5                          4                    3                   2                         1

POTENTIAL CONFLICTS WITH REFORESTATION  Widespread invasive plants  Potential contamination  Lack of sun
 Poor/unsafe access to site  Existing impervious cover  Severe animal impacts (deer, beaver)  Other:

NOTES:

IB



Stream Crossing

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:
SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #) /#
SITE ID: (Condition-#) SC- LAT ° ' " LONG ° ' " LMK GPS (Unit ID)

TYPE:  Road Crossing  Railroad Crossing  Manmade Dam  Beaver Dam  Geological Formation  Other:

SHAPE:
 Arch Bottomless
 Box  Elliptical
 Circular
 Other:

# BARRELS:
Single
 Double
 Triple
 Other:

MATERIAL:
 Concrete
 Metal
 Other:

ALIGNMENT:
 Flow-aligned
 Not flow-aligned
 Do not knowFOR ROAD/

RAILROAD
CROSSINGS
ONLY

CONDITION: (Evidence of… )

Cracking/chipping/corrosion  Downstream scour hole
 Sediment deposition  Failing embankment
 Other (describe):

CULVERT SLOPE:
 Flat
 Slight (2o – 50)
 Obvious (>5o)

DIMENSIONS: (if variable, sketch)
Barrel diameter: (ft)

Height: (ft)

Culvert length: (ft)
Width: (ft)

Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE  Fish barrier removal  Culvert repair/replacement  Upstream storage retrofit
 no  Local stream repair  Other:

IS SC ACTING AS GRADE CONTROL No  Yes  Unknown
BLOCKAGE SEVERITY: (circle #)

A structure such as a dam or
road culvert on a 3rd order or
greater stream blocking the
upstream movement of
anadromous fish; no fish
passage device present.

A total fish blockage on a
tributary that would isolate a
significant reach of stream,
or partial blockage that may
interfere with the migration of
anadromous fish.

A temporary barrier such as a
beaver dam or a blockage at
the very head of a stream with
very little viable fish habitat
above it; natural barriers such
as waterfalls.

If yes for
fish barrier

EXTENT OF PHYSICAL BLOCKAGE:
Total  Partial
 Temporary  Unknown

CAUSE:
 Drop too high       Water Drop:  (in)
 Flow too shallow  Water Depth:  (in)
Other:                       5                       4                     3                          2                       1

NOTES/SKETCH:

REPORTED TO AUTHORITIES YES NO

SC



Channel Modification

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:
SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #)                  /#

START LAT ° ' " LONG ° ' " LMKSITE ID: (Condition-#)
CM- END LAT ° ' " LONG ° ' " LMK

GPS: (Unit ID)

TYPE:  Channelization  Bank armoring  concrete channel  Floodplain encroachment  Other:

Does channel have perennial flow?  Yes  No

Is there evidence of sediment deposition?  Yes  No

Is vegetation growing in channel?  Yes  No

MATERIAL:
 Concrete  Gabion
 Rip Rap  Earthen
 Metal
 Other: Is channel connected to floodplain?  Yes  No

DIMENSIONS:
Height                     ________________(ft)
Bottom Width         ________________(ft)
Top Width:              ________________(ft)
Length:                    ________________(ft)

BASE FLOW CHANNEL
Depth of flow _____________(in)

Defined low flow channel?  Yes  No

% of channel bottom __________%

ADJACENT STREAM CORRIDOR
Available width           LT_________(ft)   RT________(ft)

Utilities Present?                                   Fill in floodplain?
 Yes  No Yes  No

POTENTIAL RESTORATION CANDIDATE  Structural repair  Base flow channel creation  Natural channel design  Can't tell
 no  De-channelization  Fish barrier removal  Bioengineering

A long section of concrete stream (>500')
channel where water is very shallow (<1"
deep) with no natural sediments present in
the channel.

A moderate length ( > 200') ,but channel stabilized and
beginning to function as a  natural stream channel.
Vegetated bars may have formed in channel.

An earthen channel less than 100 ft with good water
depth, a natural sediment bottom, and size and
shape similar to the unchannelized stream reaches
above and below impacted area.

CHANNEL-
IZATION
SEVERITY:
(Circle #)                             5                                  4                                        3                                                   2                                    1
NOTES:

CM



Trash and Debris

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #)                 /#

SITE ID: (Condition-#) TR- LAT ° ' " LONG ° ' " LMK GPS: (Unit ID)

LAND OWNERSHIP:
 Public  Unknown
 Private

TYPE:
 Industrial
 Commercial
 Residential

MATERIAL:
 Plastic  Paper  Metal
 Tires  Construction  Medical
 Appliances  Yard Waste
 Automotive  Other:

SOURCE:
 Unknown
 Flooding
 Illegal dump
 Local outfall

LOCATION:
 Stream
 Riparian Area

 Lt bank

 Rt bank

AMOUNT (# Pickup truck
loads):

POTENTIAL RESTORATION CANDIDATE  Stream cleanup  Stream adoption segment  Removal/prevention of dumping
 no  Other:

EQUIPMENT NEEDED :  Heavy equipment  Trash bags  UnknownIf yes for trash or
debris removal WHO CAN DO IT:  Volunteers  Local Gov  Hazmat  Team  Other

DUMPSTER WITHIN 100 FT:
 Yes  No Unknown

A small amount of trash (i.e., less
than two pickup truck loads) located
inside a park with easy access

A large amount of trash, or bulk items, in a small area
with easy access.  Trash may have been dumped over
a long period of time but it could be cleaned up in a
few days, possibly with a small backhoe.

A large amount of trash or debris scattered over a large
area, where access is very difficult. Or presence of drums
or indications of hazardous materials

CLEAN-UP
POTENTIAL:
(Circle #)

                            5                                      4                                        3                                                 2                         1
NOTES:

REPORTED TO AUTHORITIES YES  NO

TR



Utility Impacts

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #)                         /#

SITE ID: (Condition-#) UT- LAT ° ' " LONG ° ' " LMK: GPS: (Unit ID)

POTENTIAL FISH BARRIER:
 Yes  No

PIPE DIMENSIONS:
Diameter:       in
Length exposed:      ft

TYPE:
 Leaking sewer
 Exposed pipe
 Exposed manhole
Other:

MATERIAL:
 Concrete
Corrugated metal
 Smooth metal
 PVC
 Other:

LOCATION:
 Floodplain
 Stream bank
 Above stream
 Stream bottom
 Other:

CONDITION:  Joint failure  Pipe corrosion/cracking
 Protective covering broken  Manhole cover absent
 Other:

COLOR  None  Clear  Dark Brown  Lt Brown  Yellowish  Greenish  Other:
ODOR  None  Sewage  Oily  Sulfide  Chlorine  Other:

EVIDENCE OF
DISCHARGE:

DEPOSITS  None  Tampons/Toilet Paper  Lime  Surface oils  Stains  Other:

POTENTIAL RESTORATION CANDIDATE  Structural repairs  Pipe testing  Citizen hotlines  Dry weather sampling
 no  Fish barrier removal  Other:

If yes to fish barrier, Water Drop:  (in)
Section of pipe undermined by erosion and could
collapse in the near future; a pipe running across
the bed or suspended above the stream; a long
section along the edge of the stream where nearly
the entire side of the pipe is exposed; or a
manhole stack that is located in the center of the
stream channel and there is evidence of stack
failure.

A moderately long section of pipe is
partially exposed but there is no
immediate threat that the pipe will be
undermined and break in the
immediate future. The primary concern
is that the pipe may be punctured by
large debris during a large storm event.

Small section of exposed pipe, stream bank near the
pipe is stable; the pipe is across the bottom of the
stream but only a small portion of the top of the pipe
exposed; the pipe is exposed but is reinforced with
concrete and it is not causing a blockage to upstream
fish movement; a manhole stack that is at the edge of
the stream and does not extend very far out into the
active stream channel.

UTILITY IMPACT
SEVERITY:
(Circle #)

     Leaking=  5                               5                                               4                              3                                2                                    1
NOTES:

REPORTED TO LOCAL AUTHORITIES Yes  No

UT



Miscellaneous

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #)                         /#

SITE ID: (Condition-#) MI- LAT ° ' " LONG ° ' " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE  Storm water retrofit  Stream restoration  Riparian Management
 no  Discharge Prevention  Other:

DESCRIBE:

REPORTED TO LOCAL AUTHORITIES Yes  No

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #)                         /#

SITE ID: (Condition-#) MI- LAT ° ' " LONG ° ' " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE  Storm water retrofit  Stream restoration  Riparian Management
 no  Discharge Prevention  Other:

DESCRIBE:

REPORTED TO LOCAL AUTHORITIES Yes  No

WATERSHED/SUBSHED: DATE: / / ASSESSED BY:

SURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic #)                         /#

SITE ID: (Condition-#) MI- LAT ° ' " LONG ° ' " LMK: GPS: (Unit ID)

POTENTIAL RESTORATION CANDIDATE  Storm water retrofit  Stream restoration  Riparian Management
 no  Discharge Prevention  Other:

DESCRIBE:

REPORTED TO LOCAL AUTHORITIES Yes  No

MI



Reach Level Assessment

SURVEY REACH ID: WTRSHD/SUBSHD: DATE: / / ASSESSED BY:

START TIME: : AM/PM LMK:
LAT ° ' " LONG ° ' "
DESCRIPTION:

END TIME: : AM/PM LMK: GPS ID:
LAT ° ' " LONG ° ' "
DESCRIPTION:

RAIN IN LAST 24 HOURS £ Heavy rain £ Steady rain
£ None £ Intermittent £ Trace

PRESENT CONDITIONS £ Heavy rain £ Steady rain £ Intermittent
£ Clear £ Trace £ Overcast £ Partly cloudy

SURROUNDING LAND USE: £ Industrial £ Commercial £ Urban/Residential £ Suburban/Res £ Forested £ Institutional
£ Golf course £ Park £ Crop £ Pasture £ Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS %
CHANNEL WIDTH

£ 0-25% £ 50%-75%
£25-50 % £ 75-100%

DOMINANT SUBSTRATE
£ Silt/clay (fine or slick) £ Cobble (2.5 –10")
£ Sand (gritty) £ Boulder (>10")
£ Gravel (0.1-2.5") £ Bed rock

WATER CLARITY £ Clear £Turbid (suspended matter)
£ Stained (clear, naturally colored) £ Opaque (milky)
£ Other (chemicals, dyes)

Attached: £ none £ some £ lotsAQUATIC PLANTS
IN STREAM Floating: £ none £ some £ lots

WILDLIFE IN OR
AROUND STREAM

(Evidence of)
£ Fish £ Beaver £ Deer
£ Snails £ Other:

STREAM SHADING
(water surface)

£ Mostly shaded (>75% coverage)
£ Halfway (>50%)
£ Partially shaded (>25% )
£ Unshaded (< 25%)

CHANNEL

DYNAMICS

Unknown

 Downcutting
 Widening
 Headcutting
 Aggrading
 Sed. deposition

 Bed scour
 Bank failure
 Bank scour
 Slope failure
 Channelized

CHANNEL
DIMENSIONS
(FACING
DOWNSTREAM)

Height:  LT bank     ____________(ft)
              RT bank     ____________(ft)
Width:   Bottom       ____________(ft)
              Top             ____________(ft)

REACH ACCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream.  Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

              5                   4                3                2                     1

Simple planar sketch of survey reach.  Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate.  Indicate direction of flow

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES YES NO

RCH



OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN-STREAM
HABITAT

(May modify
criteria based
on appropriate
habitat regime)

Greater than 70% of substrate
favorable for epifaunal colonization and
fish cover; mix of snags, submerged
logs, undercut banks, cobble or other
stable habitat and at stage to allow full
colonization potential (i.e., logs/snags
that are not new fall and not transient).

40-70% mix of stable habitat; well-
suited for full colonization potential;
adequate habitat for maintenance of
populations; presence of additional
substrate in the form of newfall, but
not yet prepared for colonization (may
rate at high end of scale).

20-40% mix of stable habitat;
habitat availability less than
desirable; substrate frequently
disturbed or removed.

Less than 20% stable habitat; lack
of habitat is obvious; substrate
unstable or lacking.

20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

VEGETATIVE
PROTECTION

(score each
bank, determine
sides by facing
downstream)

More than 90% of the streambank
surfaces and immediate riparian zone
covered by native vegetation, including
trees, understory shrubs, or nonwoody
macrophytes; vegetative disruption
through grazing or mowing minimal or
not evident; almost all plants allowed to
grow naturally.

70-90% of the streambank surfaces
covered by native vegetation, but one
class of plants is not well-
represented; disruption evident but
not affecting full plant growth potential
to any great extent; more than one-
half of the potential plant stubble
height remaining.

50-70% of the streambank
surfaces covered by vegetation;
disruption obvious; patches of
bare soil or closely cropped
vegetation common; less than
one-half of the potential plant
stubble height remaining.

Less than 50% of the streambank
surfaces covered by vegetation;
disruption of streambank
vegetation is very high; vegetation
has been removed to
5 centimeters or less in average
stubble height.

Left Bank 10      9 8           7           6 5           4           3 2           1           0

Right Bank 10      9 8           7           6 5           4           3 2           1           0

BANK
EROSION
(facing
downstream)

Banks stable; evidence of erosion
or bank failure absent or minimal;
little potential for future problems.
<5% of bank affected.

Grade and width stable; isolated
areas of bank failure/erosion; likely
caused by a pipe outfall, local scour,
impaired riparian vegetation or
adjacent use.

Past downcutting evident, active
stream widening, banks actively
eroding at a moderate rate; no
threat to property or
infrastructure

Active downcutting; tall banks on
both sides of the stream eroding at
a fast rate; erosion contributing
significant amount of sediment to
stream; obvious threat to property
or infrastructure.

Left Bank 10 9 8           7           6 5           4           3 2           1           0
Right Bank 10 9 8           7           6 5           4           3 2           1           0

FLOODPLAIN
CONNECTION

High flows (greater than bankfull) able
to enter floodplain.  Stream not deeply
entrenched.

High flows (greater than bankfull) able
to enter floodplain.  Stream not
deeply  entrenched.

High flows (greater than bankfull)
not able to enter floodplain.
Stream deeply entrenched.

High flows (greater than bankfull)
not able to enter floodplain.
Stream deeply entrenched.

20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

VEGETATED
BUFFER
WIDTH

Width of buffer zone >50 feet; human
activities (i.e., parking lots, roadbeds,
clear-cuts, lawns, crops) have not
impacted zone.

Width of buffer zone 25-50 feet;
human activities have impacted zone
only minimally.

Width of buffer zone 10-25 feet;
human activities have impacted
zone a great deal.

Width of buffer zone <10 feet: little
or no riparian vegetation due to
human activities.

Left Bank 10 9 8           7           6 5           4           3 2           1           0
Right Bank 10 9 8           7           6 5           4           3 2           1           0

FLOODPLAIN
VEGETATION

Predominant floodplain vegetation type
is mature forest

Predominant floodplain vegetation
type is young forest

Predominant floodplain
vegetation type is shrub or old
field

Predominant floodplain vegetation
type is turf or crop land

20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

FLOODPLAIN
HABITAT

Even mix of wetland and non-wetland
habitats, evidence of standing/ponded
water

Even mix of wetland and non-wetland
habitats, no evidence of
standing/ponded water

Either all wetland or all non-
wetland habitat, evidence of
standing/ponded water

Either all wetland or all non-
wetland habitat, no evidence of
standing/ponded water

20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

FLOODPLAIN
ENCROACH-
MENT

No evidence of floodplain
encroachment in the form of fill
material,  land development, or
manmade structures

Minor floodplain encroachment in the
form of fill material, land
development, or manmade structures,
but not effecting floodplain function

Moderate floodplain
encroachment in the form of
filling, land development, or
manmade structures, some
effect on floodplain function

Significant floodplain
encroachment (i.e. fill material,
land development, or man-made
structures).  Significant effect on
floodplain function

20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

Sub Total In-stream:  /80           +          Buffer/Floodplain:  /80              = Total Survey Reach          _  /160



Photo Inventory
(By Camera)

Project: _____________

Group: ______________
Camera: ____________

Date Stream/
Reach

Location
ID

Photo
# Description

This field sheet is to be completed AS photos are taken in the field.  The intent is to
force us to organize pictures taken on a camera basis.  Fill out one sheet per camera
(add sheets as needed). Only fill in Date/Reach/Location ID when you start in a
new spatial or temporal location.



Date Stream/
Reach

Location
ID

Photo
# Description

Comments:

(BACK)



Reach Leve’ Assessment

SURVEY REACH ID:T—()I WTRSHD/SUBSHD7Uc7 DATE:
71I()C( ASSESSED B\5

START TIME:3:j2lkM(PM 1 LMK:

____

____

, ‘

LAT2I.0 \ ‘
n

LONGZ77°
, ,‘,. ,,

END T11E:A:AM/PM LMK: GPS ID:

LATLL0 ( I ‘ IT LoNG”Z.0_- ‘ ‘

DESCRIPTION: J/ ,—--p DESCRIPTION: -

BASE FLOW AS % U 0-25%
CHANNEL WIDTH [125-50 % El 75-100%

DOMINANT SUBSTRATE

[I Silt/clay (fine or slick) Cobble (2.5 —10’)
Sand (gritty) U Boulder (>10”)
El Gravel (0.1-2.5”) El Bed rock

WATER CLARITY Clear ElTurbid (suspended matter)
tamed (clear, naturally colored) El Opaque (milky)

U Other (chemicals, dyes)

Attached: none El some El lotsAQUATIC PLANTS

IN STREAM Floating: none El some El lots
(Evidence of)

WILDLIFE IN OR
El Fish U Beaver U Deer

AROUND STREAM
U/Snails El Other:

)elost1y shaded (75% coverage)
STREAM SHADING U Halfway (>50%)
(water surface) El Partially shaded (25%)

El Unshaded (< 25%)

CHANNEL LI Downcutting Bed scour

LI Widening LI-Bank failureDYNAMICS
LI Headcutting Bank scour
‘rAggrading LI Slope failureLI Unknown LI Sed. deposition LI Channelized

(ft)Height: LT bankC HAN N EL
RT bankDIMENSIONS

(FACING Width: Bottom f- (ft)
DOWNSTREAM)

Top

REACH ACCESSIBILITY

Fair: Forested or Difficult. Must crossGood: Open area in
developed area wetland, steep slope, orpublic ownership,
adjacent to stream, sensitive areas to get tosufficient room to
Access requires tree stream. Few areas tostockpile materials,
removal or impact to stockpile availableeasy stream channel
landscaped areas. and/or located a greataccess for heavy
Stockpile areas distance from stream.equipment using
small or distant from Specialized heavyexisting roads or trails,
stream. ,equipment required.

RAIN IN LAST 24 HOURS ‘I-1eavy rain El Steady rain PRESENT CONDITIONS U Heavy rain El Steady rain U Intermittent
U None U Intermittent El Trace U Clear El Trace ‘IZI Overcast Partly cloudy
SURROUNDING LAND USE: U Industrial U Commercial U Urban/Residential U Suburban/Res7Forested El Institutional

U Golf course U Park U Crop U Pasture U Other:

AVERAGE CONDITIONS (check applic9jile) REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (UT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

/

5 4 3 I

_______________________________________________

NoTEs: (biggest problem you see in sun’e,Treach)

REPORTED TO AUTHORITIES El YES fl No



.

OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
[N—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

(i’vlay mod(5’ logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.

on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are g) new fall and transient). rate at high end of scale).

20 19 18 17 16 (15 )4 13 12 11 10 9 8 7 6 5 4 3 2 1 0
-

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 .8 7 6 5 4 3 2 1 0

Right Bank 10 9 /8 ‘ 7 6 5 4 3 2 I 0

Active downcutting; tall banks on
BANK Banks stable; evidence of erosion Grade ‘affd’width stable; isolated Past downcutting evident, active

both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for future problems.

impaired riparian vegetation or threat to property or significant amount of sediment to
stream; obvious threat to propertydownstream) <5% of bank affected,

adjacent use. infrastructure
or infrastructure

Left Bank 10 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

/
20 19 18 17 16, 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.‘WIDTH impacted zone.

Left Bank 10 9 ( 8. 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 I 0

Predominant floodplain
Predominant floodplain vegetationFLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 Il 10 9 8 7 6 5 4 3 2 1 0
\—

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of stand ing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 12 II 10 9 8 7 6 5 4 3 2 1 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-

material, land development, or development, or manmade structures,
filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect ojlqdplain function floodplain function

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0

Sub Total In-stream: /80 + Buffer’Floodplain: /80 Total Survey Reach /160



Severe Bank Erosjon ER
WATERSHED/SUBSHED: DATE: I /C) ASSESSED BY:

SURVEY REACH: CD , T1ME::jjMA3 PHOTO ID (CAMERA-Plc #): I#
SITE ID: (Condition-#) STARTLATj°Yj’2<z” LONG 70.2F1t LMK GPS: (Unit ID)

ER- t END LAT °
‘ LONG 0 LMK

PROCESS: El Currently unknown

fl Downcutting El Bed scour

El Widening

El Headcutting

Bank failure

EBank scour

LI Aggrading

El Sed. deposition

DIMENSIONS:

BANK OF CONCERN: LI LT RT [1 Both (looking downstream)
LOCATION: Meander bend El Straight section EJ. Steep slope/valley wall El Other:

El Slope failure

El Channelized

Length (([no GPS) LT ft and/or RT 50 ft Bottom width I ft

Bank Ht LT ft and/or RT 1 0 ñ Top width

Bank Angle LT 0 and/or RT________ Wetted Width

LANT OWNERSHIP: El Private El Public Unknown LAND COVER: Forest El Field/Ag El Developed:

POTENTIAL RESTORATION CANDIDATE: El Grade control Bank stabilization

El Other:ElNo

THREAT TO PROPERTY/INFRASTRUCTURE: INo El Yes (Describe):

EXISTING RIPARIAN WIDTH: <25 ft El 25 -50 ft El 50-75ft El 75-lOOfi El >lOOft

EROSION Active downcutting; tall banks on both sides
Pat downcutting evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate; erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
SEVERITY(circle#) contributing significant amount of sediment to

moderate rate; no threat to prope or
scour, impaired riparian vegetation or adjacent use.stream; obvious threat to property or

infrastructure
Channelized El i infrastructure.

5 4 (i.) 2
Difficult access. Must cross wetland, steep slope orACCESS: Good access: Open area in public J Fair access: Forested or developed area
other sensitive areas to access stream. Minimalownership, sufficient room to stockpile

adjacent to stream. Access requires tree
stockpile areas available and/or located a greatmaterials, easy stream channel access for

removal or impact to landscaped areas.
distance from stream section. Specialized heavyheavy equipment using existing roads or

,Stockpile areas small or distant from stream.
equipment required.trails.

3 25

NOTES/CROSS SECTION SKETCH:

\\

H, 1ok

I l

I /

REPORTED TO AUTHORITIES El YES ElNo



Stream Crossing sc1
WATERSHED/SUBSHEDL [- 7/ LtC,( DATE: Z7J I /? ASSESSED BY:

URVEY REACH m: fl?, c TIME::M/I? PHOTO ID: (Camera-Pic #) I#

SITEID: (Condition-It) Sc- (2L4 LAT .W10
t..(7 li” “ LONG 70 -,7 LMK GPS (Unit ID)

TYPE: Rond Crossing El Railroad Crossing El Manmade Dam El Beaver Dam El Geological Formation El Other:

SHAPE:

El Arch ElBottomless
El Box El Elliptical

Circular
U Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

El Single
[KDouble
LI Triple
El Other:

MATERIAL:

Concrete

El Metal

El Other:

CONDITION: (Evidence of..)

ALIGNMENT:

Flow-aligned

El Not flow-aligned

El Do not know

El Cracking/chipping/corrosion Downstream scour hole

El Sediment deposition U Failing embankment

El Other (describe):

DIMENSIONS: (fvariable, sketch)

Barrel diameter:

Height:

CULVERT SLOPE:
Flat

LI Slight (2° — 5°)

El Obvious (>5°)

Culvert length: II C) O (if)

Width:

Roadway elevation: (if)

POTENTIAL RESTORATION CANDIDATE [Fish barrier removal El Culvert repair/replacement El Upstream storage retrofit

El no LI Local stream repair El Other:

IS SC ACTING AS GRADE CONTROL No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
U Total Partial
LI Temporary U Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

El Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
U Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

,I Other: 15 5 4 3 2
NOTES/SKETCH:

U

--

i C? N

- -

-JH
\

S —

I - /

.

(b\

REPORTED TO AUTHORITJES LI YES U No



/)A

Stream Crossing SC

DIMENSIONS: ((fi’ariable, sketch)

Barrel diameter: 5? (It)

Height:

Culvert length: Z2 (It)

Width:

Roadway elevation: (It)

WATERSHED/SUBSHED:ACtC 7tLL,,4__ DATE: 1 L0€ I ASSESSED BY:

TIME:Z3:AM/& PHOTO ID: (Camera-Pic #) ittURVEY REACH ID:

SITE ID: (Condition-It) SC-O3 LAT fo t LONG1i° 1.9 / j LMK GPS (Unit ID)

TYPE: Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE:

LI Arch Bottomless
Box LI Elliptical

[] Circular
LI Other:

FOR ROAD/
RAILROAD

CROSSINGS

ONLY

# BARRELS:

Single
LI Double
LI Triple
LI Other:

MATERIAL:

R Concrete

LI Metal

LI Other:

CONDITION: (Evidence of..)

ALIGNMENT:

Flow-aligned

LI Not flow-aligned

LI Do not know

LICracking/chipping/corrosion Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

CULVERT SLOPE:

LI Flat

IZ[ Slight (2° — 5°)

LI Obvious (>5°)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal Culvert repair/replacement LI Upstream storage retrofit

LI no JJ Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL )No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Temnorary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 3 2 1

NOTES/SKETCH:

,y (o4 v-

0l c I 0 /Vv d c;c?Lw

.

REPORTED TO AUTHORITIES LI YES LI No



Storm Water Outfalis OT

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
El no ElStormwaterretrofit Other:

. tIfyesfor daylighting:

. Slope:
Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currtly controlled? Land Use description:___________________________________
El Yes El No Not investigated Area available:

OuTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have diy weather
strong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of
I discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

I
discharge is ve small compared to the streams base

of causing any erosion problems.
(circle #) stream, discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2
SKETCH/NOTES:

t

,. K
:‘

.-

REPORTED TO AUThORITIES: El YES El NO

F WATERSHED!SUBSHED:—’- - DATE: (I l ir ASSESSED BY:

BANK:

LILTRT LI Head

suRvEYREAdHm:7-Ot TIME:_:Z1AMj PHOTO ID: (Camera-Pic#) /#
:SrrEID(conduion-#): OT-..O I LATL{j° ‘ LONG1 f’ “ LMK____ GPS: (Unit ID)

FLOW:

{None [1 Trickle
LI Moderate

El Substantial

LI Other:

TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
El Concrete ElMetal .Circular El Double No,Is’J Closed El PVC/Plastic ElBrick El Elliptical El Triple Diameter: \ (in) LI Partiallypipe

Other: p El Other: El Fully

El Open El Concrete El Earthen El Trapezoid Depth: (in)
channel El Other: El Parabolic Width (Top): (in)

Other
(Bottom) (in)

CONDITION:
El None

1.Chip/Cracked

El Peeling Paint

El Corrosion

El Other:

ODOR: LNo
ElGas

El Sewage

ElRancid/Sour

El Sulfide

El Other:

DEPOSITS/STAINS:
None
10i1y

El Flow Line

El Paint

ElOther:

VEGGIE DENSITY:
(None

El Normal

El Inhibited

El Excessive

El Other:

OR

PvfN6
INY:

PIPE BENTHIC GROwrH:,[J None
El Brown El Orange El Green
El Other:

FLOATABLES:

OTHER
CONCERNS:

POOL QUALITY: , No pool
El Good ElOdors ElColors ElOils
El Suds El Algae El Floatables
El Other:

, CoibR: D Clean, WI) fly J1 Ye El6teep. C] bratge DRc4 El(ther :
.TURBITYITY: VElN&I D Cloudy El Opaqu

. : :: ;

I El Nane El Sewage (toilet pper etc) El Petioleum (oil sheen) C] Other
El Excess Trash (paper/plastic bags) El__Dumping (bulk) El Excessive Sedimentation
El Needs Regular Maintenance Bank Erosion El Other:



Storm Water Outfafls OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation fl Stream daylighting LI Local stream repair/outfall stabilization
LI Storm water retrofit LI Other:

Ifyesfor daylighting:

Slope:
Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyes for stormwater:

Land Use description:_________________________________
Is stormwater currently controlled?

LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherSEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base
of causing any erosion problems.

strong smell. The amount of discharge is significant discharge has a color and/or odor, the amount of
discharge; staining; or appearance(circle #) stream, discharge appears to be having a

flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2
SKETCH/NOTES:

>2€4-
AN\ O 4 - ‘...

REPORTED TO AUTHORITIES: LI YES NO

WATERSHED/SUBSHED: —rL& (jp DATE: ELI I ASSESSED BY:

BANK:
LT LIRT LI Head

SURVEY REACH LD9, C2 TlME:_:-AM/) PHOTO ID: (Camera-Pic #) I#
SITE ID (Condition-il): 01- (2 LATqO ‘4 ‘27’ LONGE12° ff “ LMK____ GPS: (Unit ID)

FLOW:

[1 None LI Trickle

LI Moderate

[1 Substantial

LI Other:

TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LI Concrete LIMetal LI Circular LI Double LI NoLI Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) LI Partiallypipe LI Other: LI Other: LI Fully

:annel
:ete

Trapezo

LI Other: (Bottom): (in)
CONDITION:
1None

LI Chip/Cracked

LI Peeling Paint

LI Corrosion

LI Other:

ODOR: No
Gas

LI Sewage

LIRancid/Sour

LI Sulfide

LI Other:

DEPOSITS/STAINS:
None

[JOily

LI Flow Line

LI Paint

LIOther:

VEGGIE DENSITY:
LI None

Normal

LI Inhibited

LI Excessive

LI Other:

:.

-:

PIPE BENTHIC GROWTH: I2] None
LI Brown LI Orange LI Green
LI Other:

OTHER

CONCERNS:

POOL QUALITY: No pool
LI Good LIOdors LIColors LIOiIs
LI Suds LI Algae LI Floatables

LI Other:

.CoLoi: .pm D Gz.y .U11ow LIRed’fl Other.
TURBIDItY: ILI 1or .LI light;çd.udinø LI cItt LI:pê,.
FL)ATABLES: .1 UN LIwa toil eçtc).: LI cltiU (óilhe Q Othr:
LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:



Stream Crossing sc

REPORTED TO AUTHORITIES LI YES LI No

WATERSHED/SUBSHED: V 9k DATE: 7i /fl. ASSESSED BY: 72
.URVEY REACH m: i2 / TIME: :1tLAM(P) PHOTO ID: (Camera-Fic #) /# -3’;’

SITED): (Condition-If) SC-C) I LAT }I° ‘jcf’ LONG LMK GPS (Unit ID)

TYPE: ‘Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical
LI Circular
El Other: f T

FOR ROAD!

RAILROAD

CROSSINGS

ONLY

# BJRRELS:

)(Single
LI Double
LI Triple
LI Other:

M.JERIAL:

Concrete

LI Metal

LI Other:

CONDITION: (Evidence of.)

ALIGNMENT:

Flow-aligned

LI Not flow-aligned

LI Do not know

LICracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

DIMENSIONS: (ffvqriable. sketch)

Barrel diameter: 1 (ft)

Height: A (ft)

CULVERT SLOPE:

LI Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

Culvert length:

Width:

Roadway elevation: AJ/ (ft)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no “Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total artial

LI Temporary Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

Ø Other: X
— 5 4 3 2

NOTES/SKETCH:

,

I

— 1

1

)



-p

Stream Crossing SZ

DIMENSIONS: ((1 variable sketch)

Barrel diameter: 4 (if)

Height: <E_ JØt. (if)

Culvert length: (if)

Width:

q
Roadway elevation:___(ft)

WATERSHED/SUBSHED: ((C./_ DATE: nj /_ ASSESSED BY:

IURVEY REACH ID: ]15 0 TIME:3_:’2OAtp PHOTO ID: (Camera-Pic #) I#
SITE ID: (Condilton-) SC.42.I LAT j_O ‘( Z ‘( “ LONGZ° / -1 LMK GPS (Unit ID)

TYPE: Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE:
Arch LIBottomless

U Box LI Elliptical

LI Circular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

Single

U Double

LI Triple
LI Other:

CONDITION: (Evidence of..)

MATERIAL:

LI Concrete

LI Metal

Other:
4-0‘.r-&

ALIGNMENT:

Flow-aligned

LI Not flow-aligned

LI Do not know

LI Cracking/chipping/corrosion J1 Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

CULVERT SLOPE:

LI Flat

L1 Slight (2° — 5°)

LI Obvious (>5°)

POTENTIAL RESTORATION CANDIDATE Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)‘Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage atIfyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

Drop too high Water Drop: 4 (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
. LI Flow too shallow Water Depth: (in) passage device present. anadromous fish, as waterfalls.

LI Other:
5 3 2 1

NOTES/SKETCH:

jDt_jAl

‘‘ c—k

r
/

&“

ii”
REPORTED TO AUTHORITIES LI YES 1No



rnpacted Buffer 113
WATERSHED!SUBSHED: 4LL Z.L DATE: 1i ASSESSED BY:

JRVEY REACH: fl TIME:L:LAMi) PHOTO ID: (Camera-Pic #) /#
SITE ID: (C’ondizion-# START LAT

Lf1 oL?lvt LoNG72_0l(t LMK GPS: (Unit ID)

IB-L END LAT 0
“ LONG 0 LMK

IMPACTED BANK: REASON INADEQUATE: El Lack of vegetation Too narrow El Widespread invasive plants
El LT Both El Recently planted I Other: --v’€\;k-
LANDUSE: Private Institutional GolfCourse Park OtherPublic1
(Facing downstream) LT Bank El El El El El:

RTBank El El El El El:
DOMINANT Paved Bare ground Turf/lawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank El El I51 El El El:

RT Bank 1l El El El El El l:
INVASIVE PLANTS: El None El Rare El Partial coverage El Extensive coverage unknown

STREAM SHADE PROVIDED? ‘ None El Partial El Full WETLANDS PRESENT? Mo El Yes El Unknown

POTENTIAL RESTORATION CANDIDATE Active reforestation ElGreenway design Natural regeneration El Invasives removal

El no El Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private
T REFORESTATION where the riparian area does public or private land that is land where road; buildingtT BANK not appear to be used for any presently used for a specific encroachment or other

Length (ft): (.4 0 ‘)Q OTENTIAL. specific purpose; plenty of purpose; available area for feature significantly limits
....

(Circle #) area available for planting planting adequate available area for planting
‘1dth ‘ft Z-( 7‘

5 4 3 2 (j)

POTENTIAL CONFLICTS WITH REFORESTATION El Widespread invasive plants El Potential contamination El Lack of sun
El Poor/unsafe access to site Existing impervious cover El Severe animal impacts (deer, beaver) El Other:

NOTES:

ru’
l5+ (‘
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/

i
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\
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Reach Leve’ Assessment

SURVEY REACHID:7 WTRSHDISUBSHD: ‘ DATE: I/
ASESSE BY:

START TIME::AM/PM LMK: END TIME;:AM/PM LMK: GPS ID:
LAT0 LONGL, “ EAT°_____ LONG__°___’

DESCRIPTION: DESCRIPTION:

R4IN IN LAST 24 HOURS Hea rain Steady rain PRESENT CONDITIONS U Hea rain U Steady rain U 1ntenittent
El None U Intermittent U Trace U Clear Trace U Overcast El Partly cloudy
SURROUNDING LAND USE: U Industrial U Commercial U Urban/Residential U Suburban/Res U Forested U Institutional

U Golf course U Park U Crop U Pasture U Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE.IMPACT TRACKING

DOMINANT SUBSTRATE
U Silt/clay (fine or slick) U Cobble (2.5 —10’)
U’Sand (gritty) U Boulder (>10”)
El, Gravel (0.1-2.5”) U Bed rock

WATER CLARITY Clear UTurbid (suspended matter)
U Stained (clear, naturally colored) U Opaque (milky)
U Other (chemicals, dyes)

AQUATIC PLANTS Attached: Lii none U some U lots
IN STREAM Floating: El none U some U lots

WILDLIFE IN OR
(Evidence of)
U Fish U Beaver tB’Deer

ROUND STREAM
U Snails U Other: -

i’Mostly shaded (>75% coverage)
STREAM SHADING U Halfway (50%)
(water suiface) U Partially shaded (25%)

U Unshaded (< 25%)

CHANNEL LI Downcutting El Bed scour

DYNAMICS El Widening El Bank failure

Li JIeadcutting [1 Bank scour

LI Unknown
LLAggrading [I Slope failure

El Sed. deposition El Channelized
-

CHANNEL
Height: LT bank - (ft)

DIMENSIONS RTbank -L (11)
(FACING Width: Bottom ‘ (ft)
DOWNSTREAM)

Top (ft)

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership,
developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails,
small or distant from Specialized heavy
stream. equipment required.

I —

NOTES: (biggest problem you see in survet reach)
,

-. - ,! -,

,

— -1 ç_,, —

_____________________________________

REPORTED TO AUTHORITIES LI YES Li No

BASE FLOW AS % P 0-25%
CHANNEL WIDTH U25-50 %

U 50%-75%
El 75-100%

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (UT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

5 3



. OVERALL STREAM CONDITION :
Optimal Suboptimal Marginal Poor

N—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

of habitat is obvious; substrate(May mod(j5’ logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removedon appropriate colonization potential (i.e., logs/snags not yet prepared for colonizafion (may

habitat regime) that are !10 new fall and n) transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces

50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well-
disruption obvious; patches of disruption of streambanktrees, understory shrubs, or nonwoody represented; disruption evident but
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides by facing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
RightBanklo 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributing

EROSION or bank failure absent or minimal;
caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems,
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use. infrastructure stream; obvious threat to property

or infrastructure.
LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OVERALL BUFFER AND FLOODPLAiN CONDITION

Optimal Suboptimal Marginal Poor
Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,

human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal, human activities.WIDTH impacted zone,

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Moderate floodplain Significant floodplainFLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,

ENCROACH-
encroachment in the form of fill form of fill matehal, land
material, land development, or development, or manmade structures,

filling, land development, or land development, or man-made
MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function

effect on floodplain function floodplain function
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0

3ub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Suey Reach /160



Reach Level Assessment RCI1
SURVEY REACH ID:1zh, WTRSHD/SUBSHD: DATE:

ASSESSED BY:

TJME:.:XM/PM

______

START LMK: END TIME:.:-AM/PM LMK: GPS ID:

LATflb “ LONG ‘
“ LAT° “ LONG 0

DESCRIPTION: DESCRIPTION:

DOMINANT SUBSTRATE
Silt/clay (fine or slick) Cobble (2.5 —10”)
1 Sand (gritty) LI Boulder (>10”)
‘ Gravel (0.1-2.5”) LI Bedrock

WATER CLARITY Clear LiTurbid (suspended matter)
i1I Stained (clear, naturally colored) LI Opaque (milky)
LI bther (chemicals, dyes)

AQUATIC PLANTS Attached: none LI some LI lots
IN STREAM Floating: ..none LI some LI lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
LI Fish LI Beaver LI )eer,
LI Snails lOther: r-

Mostly shaded (>75% coverage)
STREAM SHAD ING LI Halfway (>50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL Downcutting LI Bed scour

DYNAMICS LI Widening fBank failure
LI Headcutting j] Bank scour

LI Unknown
Aggrading LI Slope failure

LI Sed, deposition LI Channelized

CHANNEL
Height: LT bank 4 (fi)

DIMENSIONS RTbank
(FAciNG Width: Bottom 67 (C)
DOWNSTREAM)

Top 2.- (C)

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials,
Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy
landscaped areas. and/or located a great

equipment using
Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream equipment required.

BASE FLOW AS %
CHANNEL WIDTH

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain LI Intermittent
LI None LI Intermittent LI Trace LI. Clear LI Trace LI Overcast U Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential LI Suburban/Res LI Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture LI Other:

.,AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING

LI 0-25%
LI25-50 %

LI 50%-75%
100%

Simple planar sketch ofsurvey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

5 4 3 I

___________________________________

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES YES No



OVERALL STREAM CONIUTJQN

Optimal Suboptimal Marginal Poor
N—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submeUed adequate habitat for maintenance of Less than 20% stable habitat; lackhabitat availability less than(May mod/fy logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removedon appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are not new fall and ( transient). rate at high end of scale).

20 19 18 17 16 (t 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understmy shrubs, or nonwoody represented; diswption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

—
Left Bank 10 9 8 7

., 4 3 2 1 0

Right Bank 10 9 8 7 ‘t( 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

stream; obvious threat to propertydownstream) <5% of bank affected,
adjacent use. infrastructure

or infrastructure.
Left Bank 10 9 8 7 5 4 3 2 I 0
Right Bank 10 9 8 7 6 5 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched, Stream deeply entrenched. Stream deeply entrenched.

-,

20 19 18 17 16 15 14 13’) 12 11 10 9 8 7 6 5 4 3 2 1 0
.

OVERALL BUFFER AND FLOODPLAIN CONDiTION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: liffleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9 8 7 6 (,,j... 4 3 2 1 0
Right Bank 10 9 8 7 6 5 ‘.4) 3 2 I 0

Predominant floodplain
Predominant floodplain vegetationFLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shwb or old
type is turf or crop landfield

20 19 18 17 16 15 14 (j,,,,) 12 11 10 9 8 7 6 5 4 3 2 I 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetiand and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 (9; 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-
material, land development, or development, or manmade structures, filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12’ II 10 9 8 7 6 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Storm Water OutFaUs OT

POTENTIAL RESTORATION CANDIDATE U Discharge investigation U Stream daylighting U Local stream repair/outfall stabilization
no U Storm water retrofit

Ifyes for daylighting:

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater:
is stormwater currently controlled? Land Use description:_________________________________
U Yes U No U Not investigated Area available:

OUTFALL Heavy discharge with a distnct color and/or a Small discharge; Dow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of j discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal Dow in receiving

discharge is very small compared to the stream’s base J of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2 Ci’j
SKETCH/NOTES:

REPORTED TO AUTHORITIES: U YES U NO

[TERSHED/SUBSHED: 14kL4 j DATE: EL’____ ASSESSED By:

SURVEY REACH ID: ¶B J’ TIME:l0:Q,4/pM PHOTO ID: (Carnera-Pic#) /#

SITE ffl(Condition-#): OT 0 LAT4LO 4 LONG° “ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Single DIMENSIONS: SUBMERGED:
ELT Head U Concrete Metal Circular U Double

iameter:
No

Closed U PVC/Plastic UBrick U Elliptical U Triple D n) JJ PartiallyFLOW: pipe U Other: U Other: U FullyNone Trickle

E Substantial U Open U Concrete U Earthen
U Parabolic Width (Top): (in)

Moderate
Trapezcdd Depth:

Other: channel U Other:
U Other: (Bottom): (j)

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: 1 None
None UGas None None U Brown U Orange U Green

U Chip/Cracked U Sewage UOily U Normal U Other:
U Peeling Paint URancid/Sour U Flow Line U Inhibited PooL QUALITY: , No poolU Corrosion U Sulfide U Paint U Excessive U Good UOdors UColors UOilsU Other: U Other: UOther: U Other: U Suds U Algae U Floatables

U Other:

FOR
FLOWING

ONLY
TUR8IDITY:

FLOATABLES:

OTHER

CONCERNS:

j None U Slight Cloudiness

CoLoR: C1ear U Brown U Grey U YeDow U Green U Orange U Red U Other:

U Cloudy U Opaque

I None U Sewage (toilet paper, etc.) U Petroleum (oil sheen) El Other:

U Excess Trash (paper/plastic bags) U Dumping (bulk) U Excessive Sedimentation
U Needs Regular Maintenance U Bank Erosion U Other:

U Other:



Impacted Buffer 113
WATERSHED!SUBSHED: kC DATE:Z7j / /O I ASSESSED BY:

JRVEY REACH: - C TIME: PHOTO ID: (Camera-Plc #)
SITE ID: (C’ondition-#) START LAT 4 o4ttn LONG LMK GPS: (Unit ID)

B- END LAT o_çt_5? LONG LMK

IMPACTED BANK: REASON INADEQUATE: s-Lack of vegetation Too narrow LI Widespread invasive plants
LI LT [kT LI Both LI Recently planted LI Other:
LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank LI LI LI LI LI: ‘.J’

RTBank LI LI LI LI:
DOMINANT Paved Bare ground Turf/lawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank LI LI LI II’ LI LI: ,1\J -fr-

RTBank LI LI LI LI LI LI:
INVASIVE PLANTS: LI None LI Rare LI Partial coverage LI Extensive coverage LI unknown

STREAM SHADE PROVIDED? LI None Partial LI Full WETLANDS PRESENT? I] No Q Yes LI Unknown

POTENTIAL RESTORATION CANDIDATE Active reforestation LIGreenway design JNatural regeneration LI Invasives removal

LI no LI Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private
T REFORESTATION where the riparian area does public or private land that is land where road; buildingT BANK RT

TI
not appear to be used for any presently used for a specific encroachment or other

Length (ft): OTEN AL. specific purpose; plenty of purpose; available area for feature significantly limits
(Circle #) area available for planting planting adequate available area for planting

“1idth (ft):
5 4 3 2

POTENTIAL CONFLICTS WITH REFORESTATION LI Widespread invasive plants LI Potential contamination LI Lack of sun
El Poor/unsafe access to site LI Existing impervious cover LI Severe animal impacts (deer, beaver) LI Other:

NOTES:



mpacted Buffer TB
WATERSHED!SUBSHED: DATE: ‘7/ /‘ ASSESSED By: j— S

JRVEY REACH: fO3 j TIME:_:2k/PM PHOTO m: (Camera-Pic #) i#, 7-
SITE ID: (Condition-#) START LAT

4.f
LONG LMK GPS: (Unit ID)

iwO2. J EiD LAT°’” LONG°’” LMK

IMPACTED BANK: REASON INADEQUATE: Lack of vegetation Too narrow LI Widespread invasive plants
LT LI RT LI Both LI Recently planted LI Other:

LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank LI LI LI LI : 1kf1/4r

RTBank ,‘J LI LI Li LI:
DOMINANT Paved Bare ground Turfllawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank LI LI LI LI LI R]:

RTBank LI LI LI LI t] LI:
INVASIVE PLANTS: LI None LI Rare LI Partial coverage LI Extensive coverage unknown

STREAM SHADE PROVIDED? LI None Partial LI Full WETLANDS PRESENT? No LI Yes LI Unknown

POTENTIAL RESTORATION CANDIDATE Active reforestation 1Greenway design LI Natural regeneration LI Invasives removal

LI no LI Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private
REFORESTATION where the riparian area does public or private land that is land where road; building

, T BA ‘1K RT
POTENTIALS not appear to be used for any presently used for a specific encroachment or other

Length (ft): iLl specific purpose; plenty of purpose; available area for feature significantly limits
(Circle #) area available for planting planting adequate available area for planting

“idth (ft): 2O
5 4 f’3 2 1

POTENTIAL CONFLICTS WITH REFORESTATION LI Widespread invasive plants LI Potential contamination LI Lack of sun
LI Poor/unsafe access to site Existing impervious cover LI Severe animal impacts (deer, beaver) LI Other:

NOTES:

:]
$

‘



frnpacted Buffer
j

113
[WATERSHED/SUBSHED: TAC_2V DATE: Z7J ( j ASSESSED BY: K

JRVEY REACH: t]3 o3 TIME:_:VLPM PHOTO ID: (Camera-Pic #) !# 5
SITE ID (Condition # START LoNG1l02Lt±2t LMK GPS (Unit ID)

IB-O1 END LAT°’” LONG°’” LMK

IMPACTED BANK: REASON INADEQUATE: LI Lack of vegetation Too narrow Widespread invasive plants
LI LT RT LI Both LI Recently planted LI Other:

LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank LI LI LI LI [P:

RT Bank LI LI LI LI:

DOMINANT Paved Bare ground TurfYlawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank LI LI LI LI LI LI:

RTBank LI LI LI LI:

INVASIVE PLANTS: .LNone LI Rare LI Partial coverage LI Extensive coverage unknown

STREAM SHADE PROVIDED? LI None Partial LI Full WETLANDS PRESENT?I No LI Yes LI Unknown

POTENTIAL RESTORATION CANDIDATE Active reforestation LIGreenway design LI Natural regeneration LI Invasives removal

LI no LI Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private

LT BA’IK RT REFORESTATION where the riparian area does public or pdvate land that is land where road; building
not appear to be used for any presently used for a specific encroachment or other

Length (ft): POTENTIAL: specific purpose; plenty of purpose; available area for feature significantly limits
(Circle #) area available for planting planting adequate available area for planting

‘1idth (ft):
_______________________ 5 4 (_) 2

I POTENTIAL CONFLICTS WITH REFORESTATION LI Widespread invasive plants LI Potential contamination LI Lack of sun
LI Poor/unsafe access to site LI Existing impervious cover LI Severe animal impacts (deer, beaver) Other: J.
NOTES:

z//

IJ l

I “H



Severe Bank Erosion

WATERSHED/SUBSHED: 1l DATE: Z7J I /O.’ ASSESSED By:

SURVEY REACH:1 - TIME:_:0PM PHOTO ID (CAMERA.-PIC #):
SITE TD:(condition-#)

ER-O2 END LAT LONG LMK

PROCESS: [1 Currently unknown

STARTLAT°1’5ZL” LONG110LI±?? LMK____ j GPS: (Unit ID)

LI Downcutting

LI Widening

LI Headcutting

[] Aggrading

LI Sed. deposition

LI Bed scour

Bank failure

I Bank scour

LI Slope failure

LI Channelized

DIMENSIONS:

BANK OF CONCERN: LI LT RT LI Both (looking downstream)
LOCATION: Meander bend LI Straight section El Steep slope/valley wall El Other:

Length ((fno GPS) LT ft and/or RT I 2 ft Bottom width ft

Bank Ht LT ft and/or RT ft Top width 5 ft

Bank Angle LT ° and/or RT________ Wetted Width

LAND OWNERSHIP:JZPnvate El Public Unknown LAND COVER: El Forest El Field/Ag El Developed:

POTENTIAL RESTORATION CANDIDATE: El Grade control Bank stabilization
LI No El Other:

THREAT To PROPERTY/INFRASTRUCTURE: LI No Yes (Describe):

EXISTING RIPARIAN WIDTH: [I <25 ft 25 -50 ft El 50-75ft El 75-lOOft El >IOOft

EROSIoN Active downcutting; tall banks on both sides
Pat downcuffing evident, active stream

Grade and width stable; isolated areas of bankof the stream eroding at a fast rate; erosion
widening, banks actively eroding at a

failure/erosion; likely caused by a pipe outfall, local
stream; obvious threat to property or

infrastructure

SEVERITY(circle#)
contributing significant amount of sediment to moderate rate; no threat to prope or

scour, impaired riparian vegetation or adjacent use.
Channelized= El i infrastructure.

3 2 15

Difficult access. Must cross wetland, steep slope orGood access: Open area in public
Fair access: Forested or developed area

other sensitive areas to access stream. Minimal
ACCESS:

ownership, sufficient room to stockpile
adjacent to stream. Access requires tree

stockpile areas available and/or located a greatmaterials, easy stream channel access for
removal or impact to landscaped areas.

distance from stream section. Specialized heavyheavy equipment using existing roads or
Stockpile areas small or distant from stream,

equipment required.trails.
5 4 /3” 2 1

L
NOTES/CROSS SECTION SKETCH:

j ‘-5- - 2_ ,

I

!v\.(

/
(‘

REPORTED TO AUTHORITIES El YEs El No



Stream Crossing sc
WATERSHED/SUBSHED: 11ACI(Efr DATE:7/ ( /O& ASSESSED BY: 42JY9>
SURVEY REACH ifi: jf, 2) TIME:__:__AM/PM PHOTO ifi: (Camera-Pic #) /#

SITE IJJ:(Condition-#) SC- 2 t LAT 1L° Lfl -i” LONG0 2 ‘ LMK GPS (Unit ID)

TYPE: [1 Road Crossing LI Railroad Crossing Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE:

LI Arch LIBottomless
LI Box LI Elliptical

LI Circular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

LI Single

LI Double

LI Triple

LI Other:

MATERIAL:

LI Concrete

LI Metal

LI Other:

CONDITION: (Evidence of.)

ALIGNMENT:

LI Flow-aligned

LI Not flow-aligned

LI Do not know

DIMENSIONS: (fvariable, sketch)

Barrel diameter:

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

Height:

CULVERT SLOPE:

LI Flat

LI Slight(2°—5°)

LI Obvious (>5°)

Culvert length: (ft)

Width:

Roadway elevation: (fi)

POTENTIAL RESTORATION CANDIDATE Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL LI No Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial

LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

J Drop too high Water Drop: / 2- (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
Flow too shallow Water Depth: <. ( (in) passage device present. anadromous fish. as waterfalls.

LI Other: (-cN5 4 3 2

NOTES/SKETCH:

I ) /
II I

I

REPORTED TO AUTHORITIES LI YES LI No



Stream Crossing sc
WATERSHED/SUBSHED: flAc(CV (3rc DATE: Fi I iC ASSESSED BY:

URVEY REACH ID: [O 3 TIME: :/41/PM PHOTO ID: (Camera-Pic II) /# //
SITE ID: (Concfition-#) SC- 01 LAT jo LONG .110 ‘21 ‘ 4- LMK GPS (Unit ID)

TYPE: Road Crossing LI Railroad Crossing L Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE:

LI Arch LIBottomless
Box LI Elliptical
1J Circular
LI Other:

FOR ROAD!

RAILROAD

CROSSINGS

ONLY

# BARRELS:

Single
[1 Double
LI Triple
LI Other:

MATERIAL:

Concrete

LI Metal

El Other:

ALIGNMENT:

Flow-aligned

LI Not flow-aligned

LI Do not know

CONDITION: (Evidence of..)

LI Cracking/chipping/corrosion [1 Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

DIMENSIONS: ((1 variable, sketch,)

Barrel diameter: g
‘ ( (ft)

Height:

CULVERT SLOPE:

/f,[ Flat

LI Slight (2°—5°)

LI Obvious (>5°)

Culvert length:

Width:

Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL [] No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LI Other: 5 4 3 2 1

NOTES/SKETCH:

I

-..

PHou1yGt.

REPORTED TO AUTHORITIES LI YES LI



SURVEY REACH WTRSHD/SUBSHD: j DATE: 1// ASSESSED BY:

START TIME:l:AM/PM LMK: END TIME:/::AM/PM LMK: GPS ID:

LATJ_0 ‘ .i” LAT0 ‘‘“ LONG°________

DESCRIPTION: DESCRIPTION: /

RAIN IN LAST 24 HOURS U Heavy rain U Steady rain PRESENT CONDITIONS U Heavy rain U Steady rain U Intermittent
U None U Intermittent U Trace fiear U Trace U Overcast ASI Partly cloudy
SURROUNDING LAND USE: U Industrial U Commercial U Urban/Residential ,Øuburban/Res U Forested U Institutional

U Golf course U Park U Crop U Pasture U Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE.IMPACT TRACKING

DOMINANT SUBSTRATE
Silt/clay (fine or slick) U Cobble (2.5 —10”)
[Sand (gritty) U Boulder (>10”)
U Gravel (0.1-2.5”) U Bedrock

WATER CLARITY EClear UTurbid (suspended matter)
U Stained (clear, naturally colored) U Opaque (milky)
U Other (chemicals, dyes)

AQUATIC PLANTS Attached: U none U some .jots
IN STREAM Floating: ll, none U some U lots

WILDLIFE IN OR
(Evidence of)

4ROUND STREAI
U Fish Beaver U Deer
U Snails U Other:

Mostly shaded (>75% coverage)
STREAM SHADING U Halfway (>50%)
(water surface) U Partially shaded (>25%)

U Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure
LI Headcutting LI Bank scour

Unknown LI Aggrading LI Slope failure
Sed. deposition LI Channelized

CHANNEL
Height: LT bank (ft)

DIMENSIONS RTbank ..— (ft)
(FACING Width: Bottom 3 (ft)
DOWNSTREAM,)

Top ‘; (ft)

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. equipment required.

Reach Level Assessment j 111

BASE FLOW AS %
CHANNEL WIDTH

U 0-25%

U25-50 %
U 50%-75%

l,75-100%

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. indicate direction offlow

5 4 (3 I

_________________________________________________________________

NOTES: (‘biggest problem you sYe in survey reach)

REPORTED TO AUTHORITIES YES LI No



OVERALL STREAM CONDiTION

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May modj5 logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed
on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and not transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 II 10 9 (8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

Left Bank 10 9 8 7 6 5 4 cZj5 2 1 0

Right Bank 10 9 8 7 6 5 4 (3) 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks actively

a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for future problems.

impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected.

adjacent use infrastructure stream; obvious threat to property
or_infrastructure.

Left Bank 10 8 7 6 5 4 3 2 1 0
,,—,Right Bank 10 8 7 6 5 4 3 2 1 0

FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 17 16 15 14 13 12 ii 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone 50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9 (. 7 6 5 4 3 2 1 0
Right Bank 10 9 8 (7_ 6 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 9 8 7 (6’, 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of stand ing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Moderate floodp1in Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 i13 12 II 10 9 8 7 6 5 4 3 2 1 0

3ub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



il4

LtU A1’T

1’

Reach Level Assessment 1CI1
SURVEY REACH JD:%1 WTRSI1D/SUBSHD: J()1/ fr DATE:7/J../O

ASSESSED BY:

START TIME:LQ..L/PM LMK: END TIE:j(.:79PM LMK: GPSID:
LA4..L° S’ ‘ ‘? “ LONG flo

“ LATLj0t LONG Jo O9”
DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS El Heavy rain El Steady rain PRESENT CONDITIONS El Heavy rain El Steady rain El IntermittentNone El intermittent El Trace El Clear El Trace El Overcast , Partly cloudy
SURROUNDING LAND USE: El Industrial El Commercial El Urban/Residential Suburban/Res El Forested El InstitutionalEl Golf course El Park El Crop El Pasture El Other:

• AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING
BASE FLOW AS %
CHANNEL WIDTH

El 0-25%
l25-5O %

El 50%-75%
El 75-100%

DOMINANT SUBSTRATE
Silt/clay (fine or slick) El Cobble (2.5 —10”)
El Sand (gritty) El Boulder (>10)

Gravel (0.1-2.5”) El Bed rock

WATER CLARITY 4I-ar ElTurbid (suspended matter)
, Stained (clear, naturally colored) El Opaque (milky)
El Other (chemicals, dyes)

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (UT, ER, IB,S’, UT, TR, MI,) as well as any additional

features deemed appropriate. Indicate direction offlow

AQUATIC PLANTS Attached: El none El some lots
IN STREAM Floating: El none .some El lots

WILDLIFE IN OR
(vidence of)

El Fish [.Beaver El DeerkROUND STREAM
El Snails El Other:

El Mostly shaded (>75% coverage)
STREAM SHADING Halfway (50%)
(water surface) El Partially shaded (>25%)

El Unshaded (< 25%)

CHANNEL E Downcutting LI Bed scour
DYNAMICS fl Widening Bank failure

Headcutting Bank scour

Unknown
Aggrading Slope failure
Sed. deposition Channelized

CHANNEL
Height: LT bank 2.. (fi)

DIMENSIONS RTbank
(FACING

Width: BottomDOWNSTREAM)

Top L. (ft)

REACH ACCESSIBILITY

Good: Open area in
Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or
sufficient room to adjacent to stream. sensitive areas to get to
stockpile materials, Access requires tree stream. Few areas to
easy stream channel removal or impact to stockpile available
access for heavy landscaped areas. and/or located a great
equipment using Stockpile areas distance from stream.
existing roads or trails.

small or distant from Specialized heavy
stream. equipment required.

/V

5 P1 2 1

______________________________________________________________

NOTES: (biggest probiem you s/in survey reach)

\v&’..LVQ.
)rG7 cuv-e-\

L REPORTED TO AUTHORITIES Yes No



ÔvJiiML STREAM CONDITION

Optimal Suboptimal Marginal Poor
iN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential; 2ooo/. mix of stable habitat;

Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than

of habitat is obvious, substrate(May inod(j5’ logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removedon appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are ot new fall and oq transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 10 9 8 7 (,..) 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but
disruption obvious; patches of disruption of streambarik
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, determine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides byfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LefiBanklO 9 8 7 () 5 4 3 2 1 0
Right Bank 10 9 8 7 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use. infrastructure stream; obvious threat to property

or infrastructure.
Left Bank 10 9

Right Bank 10 9 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter tloodplain. Stream not not able to enter floodplain, not able to enter tloodplain.‘ONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 (3,112 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal. Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.‘WIDTH impacted zone.

—Left Bank 10 9 8 7 6 (i 4 3 2 1 0
Right Bank 10 9 8 7 6 () 4 3 2 1 0

Predominant floodplainFLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain vegetation
VEGETATION is mature forest type is young forest

vegetation type is shrub or old
type is turf or crop landfield,

20 19 18 17 16 15 14 13 (3) 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
wafer standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the torm of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-

material, land development, or development, or manmade structures,
filling, land development, or land development, or man-made

MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function\

20 19 18 17 16 15 14 13 11 10 9 8 7 6 5 4 3 2 1 0

F

ub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Storm Water OutfaHs OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting ,Local stream repair/outfall stabilization
LI no Storm water retrofit LI Other:

/ -Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyes for stormwater:

Land Use description:__________________________________Is stormwater currently controlled?
Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weather
strong smell. The amount of discharge is significant

discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of normal flow in receiving discharge is very small compared to the stream’s base of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

(;) 1
SKETCH/NOTES:

yA Qt’ çs( •--( 4
( v’’ x 1 -( a

REPORTED TO AUTHORITIES: LI YES LI NO

) w

WATERSHED/SUBSHED: ¶ “_ ‘ç&( DATE: nJ ( ! ASSESSED BY: jL” ,1)

BANK:
LT LIRT LI Head

SURVEY REACH m:
- TIME:jb&P/PM PHOTO III: (amera-Pic #) /# ‘7-Sitffi(ondllion-#):OTO:i LAT-k( (4 14t4 “LONGl2°7_‘ “ LMK____ fGs:(unitID)

FLOW:

None LI Trickle
Moderate

El Substantial

LI Other:

TYPE: MATERIAL: SHAPE: IJ Single DIMENSIONS: SUBMERGED:
‘ Concrete OMetal Circular LI Double LI No

Closed j PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in) Partiallypipe LI Other: LI Other: LI Fully

LI Open LI Concrete LI Earthen LI Trapezoid Depth: (in)

channel LI Other: LI Parabolic Width (Top): (in)
Other (Bottom) (in)

CONDITION:

LI None

Chip/Cracked

LI Peeling Paint

LI Corrosion

LI Other:

ODOR: No
OGas ‘

LI Sewage
LIRancid/Sour

LI Sulfide

LI Other:

DEPOSITS/STAINS:
,J1 None
LIOily

LI Flow Line

LI Paint

LIOther:

VEGGIE DENSITY:
None

LI Normal

LI Inhibited

LI Excessive

LI Other:

: FOR
I.LoWI
NLY-:

PIPE BENTHIC GROWTH:J None

LI Brown LI Orange LI Green
LI Other:

OTHER
CONCERNS:

: I Not. . LI CI&y El cpaqIe.

POOL QUALITY: Ne-po1_

LI Good LIOdors LIColors LIOils
Suds LI Algae LI Floatables

LI Other:

,&OLUE: - - -Gay.: QIlOw Dcteen,.LI Orange DRedLI lther:

FLATABLES: .1. -Nàae .0 ti1etpaei etc,) : -Ø Ptr D.Oth::
LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation

,JNeeds Regular Maintenance ,I Bank Erosion LI Other:



Trash and Debris TI{
I WATERSHEDISUBSHED: TcL*v j DATE: 7i IOc ASSESSED BY:

.URVEY REACH ID: fI TIME:1L:OLi/PM PHOTO ID: (Camera-Pic #) i# f2

SITE ID: (Conditton-#) TR- 0 1 LATfLO £j , {L1
LONG72J0 L’ g LMK GPS: (Unit ID)

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

LI Industrial LI Plastic LI Paper LI Metal LI Unknown LI Stream LI Public LI Unknown

LI Commercial LI Tires LI Construction LI Medical LI Flooding $1 Riparian Area
Private

Residential LI Appliances Yard Waste Illegal dump Lt bank AMOUNT (# Pickup truck

LI Automotive LI Other: LI Local outfall ‘Rt bank
loads):

POTENTIAL RESTORATION CANDIDATE LI Stream cleanup LI Stream adoption segment ,IZ] Removal/prevention of dumping

LI no LI Other:

Ifyesfor trash or EQUIPMENT NEEDED: LI Heavy equipment Trash bags LI Unknown DUMPSTER WITHIN 100 VT:
debris removal WHO CAN DO IT Volunteers LI Local Gay LI Hazmat Team LI Other LI Yes LI No [] Unknown

CLEAN—UP A small amount of trash (i.e., less A large amount of trash, or bulk items, in a small area I
I A large amountof trash or debris scattered over a largeI with easy access. Trash may have been dumped over I

POTENTIAL:
than two pickup truck loads) located I

I a ong period of time but it could be cleaned up in a i area, where access is very difficult, Or presence of dwms
I or indications of hazardous materialsinside a park with easy access i

(Circle #) i few days, possibly with a small backhoe. I
(5) 4 3 2 1

NOTES:
r’ii-’.t

REPORTED TO AUTHORITIES LI YES NO



Reach Level Assessment 1211
SURVEY REACH ID: WTRSIID/SUBSHDiF!f- DATE7/_Lg2

ASSESY)

START TIME:jL:2jPM LMK: END TIME::AM/PM LMK: GPSID:

LATii1° -b LONGZZo_: LAT°__________ LONG_°__________

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS LI Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain Lj,Intermittent
LI None LI Intermittent LI Trace c1ear LI Trace LI Overcast “Part1y cloudy
SURROUNDING LAND usE: LI Industrial LI Commercial Urban/Residential LI Suburban/Res LI Forested LI Institutional

LI Golf course LI Park LJ’Crop LI Pasture LI Other:

AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACr TRACKING.

BASE FLOW AS % LI 0-25% LI 50%-75%
CHANNEL WIDTH LI25-50 % LI 75-100%

AQUATIC PLANTS Attached: LI none LI some LI lots
IN STREAM Floating: LI none LI some LI lots

WILDLIFE IN OR
(Evidence of)

kROUND STREAM
LI Fish LI Beaver LI Deer
LI Snails LI Other:

LI Mostly shaded (75% coverage)
STREAM SHADING LI Halfway (50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL Li Downcutting Li Bed scour

DYNAMICS Li Widening Li Bank failure
Li Headcutting Li Bank scour

Li Unknown
Li Aggrading Li Slope failure
Li Sed. deposition Li Channelized

CHANNEL
Height: LT bank

DIMENSIONS RT bank
(FA CING Width: Bottom
DOWNSTREAM)

Top

REACH ACCESSIBILITY

Good: Open area Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream. equipment required.

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (01’, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed g.ppropriate. Indicate direction offlow

IN..
0..

DOMINANT SUBSTRATE
LI Silt/clay (fine or slick) LI Cobble (2.5 —10”)
LI Sand (gritty) LI Boulder (>10”)
LI Gravel (0.1-2.5”) LI Bed rock

WATER CLARITY LI Clear LITurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky)
LI Other (chemicals, dyes)

•2
—A

1
O1-

,‘

: N.j

, i--.

‘I

) 4 3

/
/\

NOTES: biggest problem you see in survey reach)

REPORTED TO AUTHORITIES El YES No



r Optimal

OVERALL STREAM CONDITION

Suboptimal Marginal Poor

N—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May mod((y logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed,
on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are not new fall and g) transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 8 7 6 S 4 3 2 1 0

Right Ban.k 10 9 8 7 6 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for future problems.

impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected.

adjacent use infrastructure stream; obvious threat to property
or_infrastructure.

Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Ban.k 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.‘ONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 I 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill matehal, landENCROACH-
material, land development, or development, or manmade structures, filling, land development, or land development, or man-made

manmade structures, some structures). Significant effect onMENT manmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach /160



Storm Water Outfalis OT

U Other:

POTENTIAL RESTORATION CANDIDATE Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
LI no Storm water retrofit LI Other:

Ifyes for daylighting;

. Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:_______________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color andlor odor, the amount of discharge; staining; or appearance

SERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the stream’s base I of causing any erosion problems
(circle #) stream, dischaie appears to be having a

flow and any impact appears to be minor? localized.significant impact downstream.

25
SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI NO

WATERSHED/SUBSHED: ]_4- DATE: 7’_.Lj° ASSESSED BY: (LM.
SURVEY REACH IDjQL . TEME:I:fAMj PHOTO ID: (amera-Pic #)

SITE ID (Condition-??): OT-Oq LAT4LO )3 ??7O zg f “ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
J..T LIRT LI Head LI Concrete LIMetal Circular Double ‘Z(. ,No

Closed VClastic LIBrick LI Elliptical LI Triple Diameter: (in) LI PartiallyFLOW:

LI None Trickle
PP LIoth LI Other LI Fully

LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

Li Moderate LI Trapezoid Depth:

LI Other: channel LI Other:
LI Other: (Bottom): (in)

CONDITION: ODOR: RNO DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
TJ None LIGas None None LI Brown JOrange LI Green
LI Chip/Cracked LI Sewage i:Ioiiy ] Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited

POOL QUALITY: iNo poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIother: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY

OTHER
CONCERNS:

TURBIDITY: None U Sliaht Cloudiness
FLOATABLES: J None LI Sewage (toilet paper, etc.)

COLOR: LI Clear LI Brown LI Grey LI Yellow LI Green ‘Orange LI Red LI Other:
LI Cloudy LI Obaque

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:

U Petroleum (oil sheen



Storm Water Ouffalls OT

POTENTIAL RESTORATION CANDIDATE U Discharge investigation U Stream daylighting U Local stream repair/outfall stabilization
)no U Storm water retrofit U Other:

1ffyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor storrnwater:
Is stormwater currently controlled? Land Use description:_____________________________________
U Yes U No U Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noal flow in receiving
discharge is very small compared to the stream’s base I of causing any erosion problems.

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor/ localized.significant impact downstream.

2 (j/5 4 3

SKETCH/NOTES:

REPORTED TO AUTHORITIES: U YES U NO

WATERSHED/SUBSHED: DATE: 7/ / / ASSESSED BY: 1LAAJ -

SURVEY REACH ifi: TIME: ):jAM PHOTO ID: (Caniera-Pic #)

SITE ID (Condition-Il): OT- LAT ¶° -t L0NG729Z,’,L{’2 LMK GPS: (Unit ID)

3?
B.NK: TYPE: MATERIAL: SHAPE: Single DIMENSIONS: SUBMERGED:

LT LIRT LI Head U Concrete UMetal Circular U Double )Ij No

FLOW:
Closed ,PVC/Plastic UBrick U Elliptical U Triple Diameter: (in) LI Partially

None LI Trickle
pipe U Other: U Other: LI Fully

LI Substantial U Open U Concrete U Earthen
U Parabolic Width (Top): (in)

LI Moderate
apezo Depth:

LI Other: channel U Other:
U Other: (Bottom): (in)

CONDITIoN: ODOR1 No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: U None
1 None UGas None ,None U Brown Orange U Greenb Chip/Cracked U Sewage UOily Normal U Other:
U Peeling Paint URancidlSour U Flow Line U Inhibited POOL QUALITY: $J No poolU Corrosion U Sulfide U Paint U Excessive U Good UOdors UColors UOilsU Other: U Other: UOther: U Other: U Suds U Algae U Floatables

U Other:

FOR
FLOWING

• ONLY
TURBIDITY:

FLOATABLES:
[1 None

OTHER

CONCERNS:

U None
U Slight Cloudiness

COLOR: LI Clear LI Brown U Grey U Yellow. U Green U Orange U Red U Other:

U Cloudy U Opaque

U Excess Trash (paper/plastic bags) U Dumping (bulk) U Excessive Sedimentation
U Needs Regular Maintenance U Bank Erosion U Other:

U Sewage (toilet paper, etc) U Petroleum (oil sheen) . U Other:



Storm Water Outfails OT

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization
El no ‘Storm water retrofit E] Other: C;.’
Ifyes for daylighting:

Slope: 0Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stormwater:
Is stormiater currently controlled? Land Use description:____________________________________
El Yes No El Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Ouffall does not have d weatherSEVERITY: strong smell. The amount of discharge is significant discharge has a color and/or odor, the amount of
discharge; staining; or appearancecompared to the amount of normal flow in receiving

discharge is veri small compared to the stream’s base
of causing any erosion problems.

(circle #) stream, discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 (1)
-SKETCH/NOTES:

‘-,
.

-: ..

$‘-

.

REPORTED TO AUTHORITIES: El YES El NO

1•

I WATERSHED/SUBSHED: CLEVy. . DATE: ‘ /O ASSESSED BY: jJ 7,

SURVEY REACH ID:7Ot4 I TIME:1LYPM PHOTO ID: (Camera-Pic #) I#
SItE 11) (CondUion-): 9T-. LAT j_O ‘-(i ‘ -t 4 “LONG /O 7’ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
LT ElRT El Head El Concrete ElMetal lrCircular Double q No

FLOW:
Closed PVCfPIastic ElBrick El Elliptical El Triple Diameter: n) El Partiallypipe

El Other: El Other:
El FullyLi None El Trickle

Li Moderate
Elrrapezoid Depth:[] Substantial El Open El Concrete El Earthen
El Parabolic Width (Top):__Jjn)Li Other: channel El Other:
El Other: (Bottom): (in

CONDITION: ODOR:ElNO DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROwTh: None
None ElGas None 11one El Brown El Orange El Green

El Chip/Cracked El Sewage ElOily El Normal El Other:
El Peeling Paint ElRancidlSour El Flow Line El Inhibited

POOL QUALITY: ff No poolEl Corrosion El Sulfide El Paint El Excessive El Good ElOdors 1ElColors ElOilsEl Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

-FoR.
1;OW..

OTHER

CONCERNS:

TUrusirnm’: .1 flttvc El 010 y El Opaque;
IOATABLE$:, 1. Eltnà El

,:CoI,oR: •. .:::.Ql <flBown elyiioiQ3ree DQrarie:D.RedEl OStiei;:

QExcessTrash (paper/plastic bags) El Dumping (bulk) Excessive Sedimentation

El Needs Regular Maintenance El Bank Erosion El Other:

shei LI Other:



Storm Water Out(al!s OT

POTENTIAL RESTORATION CANDIDATE U Discharge investigation U Stream daylighting U Local stream repair/outfall stabilization
no U Storm water retrofit

Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyesfor stormwater:
Is stormwater currently controlled? Land Use description:___________________________________
U Yes U No U Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
mall discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherSEVERITY:
compared to the amount of noal flow in receiving

discharge is very small compared to the streams base
of causing any erosion problems

strong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance(‘circle #) stream; discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

2 (1”]5 4 3

SKETCH/NOTES:

REPORTED TO AUTHORITIES: U YES U r’o

WATERSHED/SUBSHED; tVc)k1t I DATE: ]i I. /Li ASSESSED BY:

SURVEY REACH ID:O C TlME:H:AØ/PM PHOTO ID: (Camera-Pic#) I#

SITEm(Condmon#): OT- LAT0 g “LoNci1° ‘ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Single DIMENSIONS: SUBMERGED:
J_T URT U Head U Concrete UMetal Circular U Double

iameter
No

Closed PVC/P1astic UBrick U Elliptical U Triple D : uP) U PartiallyFLOW: pipe U Other: U Other: U FullyNone U Trickle
E Moderate

UTrapezo Depth: n)LI Substantial U Open U Concrete U Earthen
U Parabolic Width (Top): (in) cABLELI Other: channel U Other:
U Other: (Bottom): (in)

CONDITION: ODOR:No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: None
‘J None UGas )None U Brown U Orange U Green
U Chip/Cracked U Sewage UOily Normal U Other:
U Peeling Paint URancid/Sour U Flow Line U Inhibited POOL QUALITY: No poolU Corrosion U Sulfide U Paint U Excessive U Good UOdors UColors UOilsU Other: U Other: U Other: U Other: U Suds U Algae U Floatables

U Other:

FOR
FLOWING

OZVLY
TURBIDITY:

FLOATABLES:

OTHER
CONCERNS:

LI None• U Slight Cloudiness

COLOR: U Clear U Brown U Grey U Yellow U Green U Orange U Red U Other:
--- I —_ --- — —-

U Cloudy U Opaque---- I

- - -

U None U Sewage (toilet paper etc.) U Petroleum (oil sheen) U Other:
U Excess Trash (paper/plastic bags) U Dumping (bulk) U Excessive Sedimentation
U Needs Regular Maintenance U Bank Erosion U Other:

U Other:



mpacted Buffer I
I WATERSHED/SUBSHED: f14 DATE: ilL /‘ ASSESSED BY:

JRVEY REACH: 6UI (/ T1ME:jli2AM/RI PHOTO ID: (Carnera-Pic #) I#
SITE ID: (Condition-#) START LAT LL° c-1’H’3 “ LONG720_LftCDv LMK GPS: (Unit ID)

113- ti I END LAT f(Oe_t LONGIL0Z(L2Et LMK

IMPACTED BANK: REASON INADEQUATE: Lack of vegetation El Too narrow El Widespread invasive plants
LT El RT El Both El Recently planted El Other:

LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank El El El El:

RT Bank l El El El El:
DOMINANT Paved Bare ground Turf/lawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank El El El El El El:

RTBank El El El El jj. El:

INVASIVE PLANTS: El None El Rare Partial coverage El Extensive coverage El unknown

STREAM SHADE PROVIDED? El None f] Partial El Full WETLANDS PRESENT? [j No El Yes El Unknown

POTENTIAL RESTORATION CANDIDATE 1Active reforestation ElGreenway design Natural regeneration Invasives removal

El no El Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private
REFORESTATION where the riparian area does public or private land that is land where road; building

i BASK
‘ POTENTIAL•

not appear to be used for any presently used for a specific encroachment or otherLength (ft):

___________ ___________

specific purpose; plenty of purpose; available area for feature significantly limits
(Circle #) area available for planting planting adequate available area for planting

‘wdth

tft \

__________
___________________ ____________

5 4

____________

2 1

POTENTIAL CONFLICTS WITH REFORESTATION El Widespread invasive plants El Potential contamination El Lack of sun
El Poor/unsafe access to site El Existing impervious cover El Severe animal impacts (deer, beaver) Other: nst-i /pij
NOTES: / I



rnpacted Buffer 113
rATERSHED/SUBSHED: 113 DATE: -1/ ASSESSED BY:

JRVEY REACH: j—o t( ( TIME:IZ:JAM/PM PHOTO ID: (Camera-Pic #)
SITE ID: (Condition-.#) START LAT LONGj’” LMK GPS: (Unit ID)

18- END LAT LONG LMK

IMPACTEIyBANK: REASON INADEQUATE: Iack of vegetation Li Too narrow Li Widespread invasive plants
LI LT RT LI Both Li Recently planted Li Other:
LAND USE: Private Institutional Golf Course Park Other Public
(Facing downstream) LT Bank Li Li Li Li:

RT Bank Li Li Li Li:
DOMINANT Paed Bare ground Turf/lawn Tall grass Shrub/scrub Trees Other
LAND COVER: LT Bank Li Li Li - Li Li Li:

RTBank Li Li Li Li Li Li:
INVASIVE PLANTS: Li None Li Rare tPartial coverage LiExtensive coverage Li unknown

STREAM SHADE PROVIDED? None Li Partial Li Full WETLANDS PRESENT? Jo Li Yes Li Unknown

POTENTIAL RESTORATION CANDIDATE ctive reforestation LiGreenway design,Natural regeneration Li Invasives removal

Li no Li Other:

RESTORABLE AREA Impacted area on public land Impacted area on either Impacted area on private
- REFORESTATION where the riparian area does public or private land that is land where road; buildingLT BA’1K

NTI L•
not appear to be used for any presently used for a specific encroachment or other

Length (ft): OTE A specific purpose; plenty of purpose; available area for feature significantly limits
. (Circle #) area available for planting planting adequate available area for planting

Width (ft)
5 3 2

POTENTIAL CONFLICTS WITH REFORESTATION Li Widespread invasive plants Li Potential contamination Li Lack of sun
Li Poor/unsafe access to site Li Existing impervious cover Li Severe animal impacts (deer, beaver) Li Other:

NOTES:

: -

‘-

—s,

—)



Storm Water Out(afls OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
no LI Storm water retrofit LI Other;
Ifyes for daylightino”

Slope; 0Length of vegetative cover from outfall; Type of existing vegetation;______________________

Ifyesfor storrnwater:
Is stormwater currently controlled? Land Use description;____________________________________

LI Yes LI No LI Not investigated Area available;

OUTFALL Heavy discharge with a disfinct color and/or a Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
j discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of noal flow in receiving
discharge is very small compared to the streams base

I of causing any erosion problems.
(circle #) stream; discharge appears to be having a

j
flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2

SKETCH/NOTES:

REPORTED TO AUTHORITIES; LI YES LI NO

WATERSHED/SUBSHED: f11’L. 1 DATE: J_I_Lj C ASSESSED BY: RJ
SURVEY REACH ffl: 09 TIME:j;3[/PM PHOTO ID: (Camera-Pic #) I#

SITE ffl(Cndition-#); OT- O ( LATL0 “LONc 2
“ LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: Single DIMENSIONS: SUBMERGED:
JT LIRT LI Head E] Concrete LIMetal -Circular LI Double No

Closed PVC/Plastic LIBrick LI Elliptical LI Triple Diameter; (in) LI PartiallyFLOW: pipe LI Other; LI Other; LI FullyJ None LI Trickle

LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top); (in)

Moderate
rapezo Dh

LI Other; channel LI Other;
LI Other; (Bottom); (in)

CONDITION: ODOR: fj No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
None LIGas None None LI Brown LI Orange ‘Green

LI Chip/Cracked LI Sewage Oily LI Normal LI Other;
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other; LI Other; LIOther; LI Other; LI Suds LI Algae LI Floatables

LI Other;

. FOR
. FLowING

ONLY FLOATABLES:

OTHER

ThNCERNS:

I LI None
TURBIDITY: LI None LI Slight Cloudiness LI Cloudy LI Opaque

COLOR: I LI Clear Q Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other;

LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other:



Stream Crossing sc
WATERSHED/SUBSHED: DATE: .Z1J ( /__O ASSESSED BY: _/A 9j

URVEY REACH ID: i3 1YL1 TIME:±L:[5’J/PM PHOTO ID: (Camera-Pic #) I#

SITEID:(Condition-lt) SC-O LAT jo L, L4-{ LONG7Z 2—” ‘“ LMK GPS(UnitID)

TYPE: LI Road Crossing LI Railroad Crossing Manmade Dam LI Beaver Dam LI Geological Formation Other: Brc&qjz..

FOR ROAD/
RAILROAD

CROSSINGS

ONLY

SHAPE: #BARRELS: I MATERIAL:

4’cff LIBottomless LI Single LI Concrete
LI Box LI Elliptical I LI Double LI Metal
LI Circular I LI Triple LI Other:
LI Other: LI Other:

CONDITION: (Evidence of..)

ALIGNMENT:

LI Flow-aligned

LI Not flow-aligned

LI Do not know

DIMENSIONS: (ifvariable, sketch)

Barrel diameter:

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

Height:

CULVERT SLOPE:

LI Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

Culvert length:

Width:

Roadway elevation: (if)

POTENTIAL RESTORATION CANDIDATE f[ Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL LI No Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
,Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

,JJ, Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls,

LI Other: 5 4 3 2 1

NOTES/SKETCH:

*2L
fL4I*:EEiE:

REPORTED TO AUTHORITIES LI YES LI No



Stream Crossing SC 1

DIMENSIONS: (jfvariable, sketch)

Barrel diameter:

Height: (ft)

Culvert length: (ft)

Width:

Roadway elevation: (ft)

WATERSHED/SUBSHED: flkCiC€i2_ DATE:j / ASSESSED BY:

IURVEY REACH ID: TIME::AM/PM PHOTO ID: (Camera-Fic #) /#
SITEID:(Codi-#) SC-CT LAT LI.o “-1W’ Z” LONG 72 f’ ‘ S7) “ LMK GPS(UnitID)

TYPE: El Road Crossing Railroad Crossing Manmade Dam El Beaver Dam fl Geological Fomation LI Other:

SHAPE:

El Arch ElBottomless
El Box El Elliptical
El Circular
El Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

El Single
El Double
El Triple
El Other:

MATERIAL:

El Concrete

El Metal

El Other:

CONDITION: (Evidence of..)

ALIGNMENT:

El Flow-aligned

El Not flow-aligned

El Do not know

El Cracking/chipping/corrosion El Downstream scour hole

El Sediment deposition El Failing embankment

El Other (describe):

CULVERT SLOPE:

El Flat

El Slight (2° — 5°)
El Obvious (>5°)

POTENTIAL RESTORATION CANDIDATE Fish barrier removal El Culvert repair/replacement El Upstream storage retrofit

El no Local stream repair El Other:

IS SC ACTING AS GRADE CONTROL El No EYes El Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
Total El Partial

El Temporary El Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage atIfyesfor greater stream blocking the significant reach of stream, the very head of a stream with

fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat
Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

. El Flow too shallow Water Depth: (in) passage device present. anadrornous fish. as waterfalls.

El Other:
5 4 4’) 2 1

NOTES/SKETCH:

%

(
;n \t4”

,

(uI
-

,

REPORTED TO AUTHORITIES El YES No



Stream Crossing
Hcl

TYPE: Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

FOR ROAD/
RAILROAD

CROSSINGS

ONLY

S}IAPE: # BARRELS: MATERIAL:

ftArch LiBottomless LI Single LI Concrete
LI Box LI Elliptical LI Double Metal
LI Circular LI Triple LI Other:LI Other: [Other: C

ALIGNMENT:

JFlow-aligned

LI Not flow-aligned

LI Do not know

CONDITION: (Evidence of..)

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

DIMENSIONS: (fvariable, sketch)

Barrel diameter: 1 Xft)

Height: .__ZZjfi)

CULVERT SLOPE:

LI Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

Culvert length:

Width:

Roadway elevation: 1 (ft)

rWATERSHED/SUBSHED: ‘f cb DATE: li ( i’ ASSESSED BY:

URVEY REACH ID: C’ TIME:i:51’AM/3 PHOTO ID: (Camera-Pie #)
SITEID:(Condition-.#) SC-O3 LAT jo U T LONG fl.° ‘ LMK GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial

LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such

LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 3 2 1

NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YES LI No



TRTrash and Debris

WATERSHED/SUBSHED: I DATE: 7I____ ASSESSED BY:

URVEYREACHIDf &_
,

TIME:jL:Z1AM/I PHOTO ID: (Camera-Pic#) I#

SITE ID: (Côndition-#) TR- O2 LAT 1° tf 1 0 “ LONG720 2’ Lj’ LMK GPS: (Unit ID)

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

U Industrial U Plastic U Paper U Metal U Unkno U Stream U Public U Unknown

U Commercial U Tires U Construction U Medical U Flooding Riparian Area
Private

Residential U Appliances Yard Waste L Illegal dump Lt ba AMOUNT (# Pickup truck

U Automotive U Other: U Local outfall Rt bank
loads): 2-.

POTENTIAL RESTORATION CANDIDATE U Stream cleanup U Stream adoption segment Removal/prevention of dumping

Uno U Other:

Ifyes for trash or EQUIPMENT NEEDED: Heavy equipment U Trash bags U Unknown DUMPSTER WITHIN 100 Fr:
debris removal WHO CAN DO IT: Volunteers U Local Gov U Hazmat Team U Other U Yes U No t Unknown

I A lare amount of trash, or bulk items, in a small area I
i.e., less I I A large amount of trash or debris scattered over a largeCLEAN—UP A small amount of trash

I with easy access. Trash may have been dumped over Ithan two pickup truck loads) located I
POTENTIAL: inside a park with easy access I a long period of time but it could be cleaned up in a

area, where access is very difficult. Or presence of drums
I or indications of hazardous materials

(Circle #) I few days, possibly with a small
25 4

NOTES:
*Q 2

- (v CAve- Lc4

REPORTED TO AUTHORITIES U YES ‘NO
N



Trash and Debris TR
WATERSHED/SUBSHED: T.A IAZ DATE: Z7_i____ ASSESSED By: ‘“tJk

.WRVEYREACHID: ,

SITE ID: (Condition-#) TR- U j LAT4I° q( “LONG7? ‘2_-” LMK

TIME:7—:CDAM/& PHOTO ID: (Camera-Pic #) i#
‘-. I

GPS:(UnitID)

TYPE: MATERIAL: SOURCE: LOCATION: LAND OWNERSHIP:

LI Industrial LI Plastic LI Paper LI Metal LI Unknown LI Stream
Vte

LI Unknown

LI Commercial LI Tires LI Construction LI Medical LI Flooding Riparian Area
Residential LI Appliances Yard Waste Illegal dump LI Lt bank AUNT (# Pickup truck

LI Automotive LI Other: LI Local outfall 1Rt bank
boa

POTENTIAL RESTORATION CANDIDATE J Stream cleanup LI Stream adoption segment Removal/prevention of dumping

LI no LI Other:

Ifyesfor trash or EQUIPMENT NEEDED: LI Heavy equipment Trash bags LI Unknown I DUMPSTER WITHIN 100
debris removal I

WHO CAN DO 1T Volunteers LI Local Gov LI Hazmat Team LI Other LI Yes LI No Unknown

I A large amount of trash, or bulk items, in a small area I A large amount of trash or debris scattered over a largeCLEAN—UP A small amount of trash (i.e., less
I with easy access. Trash may have been dumped over area, where access is very difficult. Or presence of drumsPOTENTIAL:

than o pickup truck loads) located I
i a long period of time but it could be cleaned up in a or indications of hazardous materialsinside a park with e access

few days, possibly with a small backhoe. I(Circle #)
4 3 2 1

‘—

NOTES:
L \e5 tt )cc CIJQS

REPORTED TO AUTHORITIES LI YES1NO



Reach Leve’ Assessment

1 ASSESSEDBY:suRvEYREAcHm:\ WTRSI1D/SUBSHD:\(1 1 DATE:jj._/f,

START

_____

TIME:JL:2LPM LMK: END TIME:’ :ZAM/PM LMK: GPS ID:

LAT° ) ‘_. Lorc°o’____ LAT.1\0 “ LoNG.° ?
DESCRIPTION: . .. I DEsCRIPTIoN: -.r . .- Jj , ‘

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

2 1

_)‘,
ci

RAIN IN LAST 24 HOURS El Heavy rain l’Steady rain PRESENT CONDITIONS El Heavy rain 2teady rain El Intermittent
El None El Intermittent El Trace El Clear El Trace El Overcast El Partly cloudy

BASE FLOW AS %
CHANNEL WIDTH 025-50 %

SURROUNDING LAND USE: El Industrial El Commercial El Urban/Residential El Suburban/Res Forested El Institutional
El Golf course El Park El Crop El Pasture ,,Other: fi

,..

AVERAGE CONDITIONS (check applicable). REACH SKETCH AND SITE IMPACT TRACKING

El 50%-75%
El 75-100%

DOMiNANT SUBSTRATE
El Silt/clay (fine or slick) El Cobble (2.5 —10”)
,‘Sand (gritty) El Boulder (>10’)
El Gravel (0.1-2.5”) El Bed rock

WATER CLARITY El Clear ElTurbid (suspended matter)
El Stained (clear, naturally colored) El Opaque (rnillcy)
El Other (chemicals, dyes)

. QJ).
AQUATIC PLANTS Attached: none El some El lots
IN STREAM Floating: ‘none El some El lots

WILDLIFE IN OR
(Evidence of)
El Fish El Beaver Deer

AROUND STREAM
El Snails El Other:

Mostly shaded (75% coverage)
STREAM SHADING El Halfway (50%)
(water suiface) El Partially shaded (>25%)

El Unshaded (< 25%)

CHANNEL El Downcutting El Bed scour

DYNAMICS El Widening El Bank failure
El Headcutting El Bank scour

El Unknown El Aggrading El Slope failure
J} Sed. deposition El Channelized

CHANNEL
Height: LTbank KU”3 ( (Ii)

DIMENSIONS RTbmk ‘ (ft)
(FACING ‘idth: Bottom (ft)DQWVSTREAM)C

or I. r Top (fi)

REACH ACCESSIBILITY

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (OT. ER, IB.SC, UT. TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

r
L,

/

\

J.ii\Y \

mc

,

/ I
ti—’C i’r’ r/

\‘c_LZ.),

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

4)

NOTES: ‘biggest problem you see in survey reach)

REPORTED TO AUTHORITIES E YES6No



. OVERALL STREAM CONDITION :

Optimal Suboptimal Marginal Poor
iN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than
of habitat is obvious; substrate(May mod(j5 logs, undercut banks, cobble or other populations; presence of additional

desirable; substrate frequently
unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but

disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may
habitat regime) that are n) new fall and n) transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but
disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

ban/c, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 8 7 6 5 4 3 2 1

Right Bank 10 9 8 7 6 5 4 3 2 1

Active downcutting; tall banks on
BANK Banks stable; evidence of erosion

Grade and width stable; isolated Past downcutting evident, active
both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or

significant amount of sediment to
downstream) <5% of bank affected,

adjacent use infrastructure stream; obvious threat to property
. or infrastructure.

Left Bank 10 9 8 7 6 5 4 3 2 1
RightBanklO 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 (0)

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

Left Bank 10 9 8 7 (‘) 5 4 3 2 1 0
Right Bank 10 9 8 7 () 5 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 ) 17 16 l5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 (2 I 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH-
material, land development, or development, or manmade structures,

filling, land development, or land development, or man-made
NIENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function

effect on floodplain function floodplain function
20 19 18 17 16 15 14 1312 II 10 9 8 7 6 5 4 3 ()l 0

-t —Sub Total In-stream: - /80 + Buffer/Floodplain: 3’D /80 = Total Survey Reach .
7 /160



Storm Water Outfafls
OT1

POTENTIAL RESTORATION CANDIDATE Li Discharge investigation Li Stream daylighting Li Local stream repair/outfall stabilization

Li Storm water retrofit 6ther: C,(7 —

Ifyes for daylighting:

Slope:
Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyesfor stornnvater:
Is stormwater currently controlled? Land Use description:__________________________________

Li Yes Li No Li Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

campared to the amount of nomal flow in receiving
discharge is very small compared to the streams base

I of causing any erosion problems
(circle #) stream; discharge appears to be having a flpj and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2 1

SKETCH/NOTES:

WATERSHED)SUBSHED:
— I DATE: / - / ASSESSED BY: ?J

JURVEY REACH ID: TIME: : AM/PM PHOTO ID: (Camera-Pic#) f I#

SITEID(condmon-#): OT-) LAT1/°D’ TI LONG° 7 7 “ LMK GPS: (Unit ID)

BANK TYPE: MATERIAL: SHAPE: Li Single DIMENSIONS: SUBMERGED:

LTT Li Head Li Concrete LiMetal Li Circular Li Double E] No
Li Closed Li PVC/Plastic LiBrick Li Elliptical Li Triple Diameter: -) LI PartiallyFLOW:

None Li Trickle
pipe Li Other: Li Other:

L Fully

fl Moderate

Substantial Open Li Concrete ‘arthen
Li Trapezoid Depth: (in)

Li Parabolic Width (Top): (in)LI Other: channel Li Other:
Li Other:

(Bottom): (in)

CQNDITION: ODOR: Li No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: Li None
‘\None LiGas Li None Li None Li Brown Li Orange Li Green
Li Chip/Cracked Li Sewage LiOily Li Normal Li Other:

Li Peeling Paint LiRancid/Sour Li Flow Line Li Inhibited
POOL QUALITY: Li No poolLi Corrosion Li Sulfide Li Paint Li Excessive Li Good LiOdors LiColors LiOilsLi Other: Li Other: Li Other: Li Other: Li Suds Li Algae Li Floatables

Li Other:

FOR
FLOWING

ONLY
TURBIDITY:

FLOATABLES:

OTHER

ThNCERNS:

I LI None LI Slight Cloudiness

COLOR; I : Clear Li Brown Li Grey Li Yellow Li Green Li Orange Li Red Li Other:---
LI CloudyZX XE Li Opaque

I [1 None LI Sewage (toilet paper, etc.) Li Petroleum (oil sheen) Li Other:

Li Excess Trash (paper/plastic bags) Li Dumping (bulk) Li Excessive Sedimentation

Li Needs Regular Maintenance Li Bank Erosion Other: /

REPORTED TO AUTHORITIES: Li YES Li so



Stream Crossing [SC
WATERSHED/SUBSHED: f\ jH I DATE: 4j 1 /‘ ASSESSED BY:E,P- “

;URVEYREACHID: WVg TIME::AM/PM PHOTO ffl:(Carnera-Pic#) i# /3 gJLf

SITE ID: (C’ondition-# Sc- 0) LAT AH
‘ LONG ‘ HO LMK GPS (Unit ID)

:oad Crossing Railroad Crossing El Manmade Dam Beaver Dam Geological Fonnation Other:

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: (fvariable, sketch,)

Q Arch ElBottomless .ingle oncrete El Flow-aligned Barrel diameter: 2. () (ft)
El ox fl Elliptical El Double Metal El Not flow-aligned Height:FOR ROAD/ Circular El Triple El Other: [1 Do not know

RAILROAD El Other: El Other:

CROSSINGS Culvert length: ‘- D (ft)CONDITION: (Evidence of..) CULVERT SLOPE:
ONLY

UCracking/chipping/corrosion fl Downstream scour hole El Flat Width:

El Sediment deposition El Failing embankment El Slight (2° — 5°)

Q Other (describe): bbvious (>50)

Roadway elevation: 2 ô (ft)

POTENTIAL RESTORATION CANDIDATE El Fish barrier removal El Culvert repair/replacement El Upstream storage retrofit

El no Q Local stream repair Other: rfJ’

IS SC ACTING AS GRADE CONTROL El No Yes El Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
El Total El Partial
El Temporary El Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyesfor greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

El Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
El Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls,

El Other:
5 4 3 2 1

NOTES/SKETCH:

REPORTED TO AUTHORITIES El YES El No



Reach Leve! Assessment RCI1

5 c_-c

START

• SURVEY REACH ID: WQQI_. WTRsHD/SUBSIID:U\t4o,. DATE: (__$
ASSESSED

TIME:j:A/PM LMK: END TIME:!!: L1i)AM/PM LMK: GPSID:

LAT1!° - “ LONGZ° 2 ‘7,k?’ LAT.LL0 L0NG.1j° fA
DESCRIPTION: f %L DESCRIPTION:

‘ 6Li (

BASE FLOW AS % LI 0-25%
CHANNEL WIDTH 025-50 %

RAIN IN LAST 24 HOURS LI Heavy rain Steady rain PRESENT CONDITIONS LI Heavy rain “Steady rain LI Intermittent
LI None LI Intermittent LI Trace LI Clear El Trace LI Overcast LI Partly cloudy
SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential Suburban/Res Forested LI Institutional

LI Golf course LI Park LI Crop LI Pasture [(bther:
... :Zf)

•
AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACgI’NG

50%-75%
LI 75-100%

DOMINANT SUBSTRATE 1

LI,,Silt/clay (fine or slick) l$.,Cobble (2.5 —10’)
and (gritty) LI Boulder (>10”)
Gravel (01-2.5”) LI Bed rock

WATER CLARITY ‘Iear LITurbid (suspended matter)
LI Stained (clear, naturally colored) LI Opaque (milky)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: ‘none LI some LI lots
IN STREAM Floating: ‘none LI some LI lots

WILDLIFE IN OR
(Evidence of)

DeerLI Fish LI Beaver
AROUND STREAM

LI Snails LI Other:

‘‘Mostly shaded (>75% coverage)
STREAM SHADING LI Halfway (50%)
(water surface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure

rp’’ . . LI Headcutting LI Bank scour

LI Unknown’. LI Aggrading LI Slope failure. LI Sed. deposition LI Channelized

CHANNEL
Height: LT bank /, i2 (ft)

DIMENSIONS RTbank .....L..D (5)
(FACING Width: Bottom ! ‘i—, (‘i’ (ft)
DOWNSTREAM)

Top < (ft)

REACH ACCESSIBILITY

Good: Open area in Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails, small or distant from Specialized heavy
stream. equipment required.

: 2

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

‘I’

/

__

1’

______-

3 ‘_,,J i”.’
NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES LI YES No

r

21

\



Optimal

OvERALL STREAM CONDITION

Suboptimal Marginal Poor
N—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submeged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

(May mod/,i5’ logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are new fall and transient). rate at high end of scale).

2019181716 1514 131211 109 8 7 6 543210

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation:covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential
vegetation common; less than has been removed tobank, dete,7nine through grazing or mowing minimal or to any great extent; more than one-
one-half of the potential plant 5 centimeters or less in averagesides b.vfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 8 7 6 5 4 ., 2 1 0

Right Bank 10 9 8 7 6 5 ,) 3 2 1 0
Active downcutting; tall banks onBANK Banks stable; evidence of erosion Grade and width stable; isolated Past downcutting evident, active
both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no
significant amount of sediment to(facing little potential for future problems.

impaired riparian vegetation or threat to property or
stream; obvious threat to propertydownstream) <5% of bank affected,

adjacent use. infrastructure
or infrastructure.

7-
Left Bank 10 9 8 i7j 6 5 4 3 2 1 0

-

Right Bank 10 9 8) 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 t!l)5_)14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

.
. OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 1 0-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.‘WIDTH impacted zone.

LeftBankl0 9 8 7 (6) 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is yodng forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 (TI) 10 9 8 7 6 5 4 3 2 I 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land developmenl, or development, or manmade structures,MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 (4) 3 2 1 0

Sub Total In-stream: Lj ?‘ /80 ± Buffer/Floodplain: ,3 /80 = Total Survey Reach /160



Stream Crossing SC

TYPE: ‘Road Crossing LI Railroad Crossing El Manmade Dam [1 Beaver Dam LI Geological Formation LI Other:

FOR ROAD/

RAILROAD

CROSSINGS

ONLY

SHAPE:

LI Arch LIBottomless
ox LI Elliptical

Circular
LI Other:

# B_.A.RRELs:

Single
LI Double
LI Triple
LI Other:

MATERIAL:

Concrete

LI Metal

LI Other:

CONDITION: (Evidence of..)

LI Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

ALIGNMENT:

Flow-aligned

LI Not flow-aligned

LI Do not know

CULVERT SLOPE:
‘Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

DIMENSIONS: (ifvariable, sketch)

Barrel diameter: -/ 1, (ft)

Height:

Culvert length: 3z5 (ft)

Width:

Roadway elevation: L (fi)

rATERSHEDlSUBSHED: \4 o\j DATE: Jj / ASSESSED BY: 4j5 fl
lURVEY REACH ID: WQQI_ TIME: II :PM PHOTO ID: (Camera-Pic #) /#

SITEID:(Condition—#) SC- C7t LAT 573 t 7Qv LONG 3i.0 L(0 ‘jj_” LMK GPS (Unit ID)

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

o LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL LI No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial

LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barters such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 3 2 1
NOTES/SKETCH:

REPORTED TO AUTHORITIES LI YEs



Reach Level Assessment 1 (:11
sURvEyREACHm:3 WTRsHD/SUBSFID: /o’Jt 3 ( DATE:/ 3 SSESSEDBY:

START TIME:3:IAM/) LMK:

____

____

LATIJI0 T C7.i “ LONG 20 , L/J

___________ ___________

DESCRIPTION: )frncc

END TIME:L3ZAM/) LMK: GPSID:
LATJ4I0 i LoNG2L .4) C7,

DESCRIPTION: , ) . .;.

BASE FLOW AS % 0 0-25% Q 50%-75%
CHANNEL WIDTH 025-50% TS.,.75-100%

DOMINANT SUBSTRATE
SiIt/clay (fine or slick) LI Cobble (2.5 —10”)
Sand (gritty) LI Boulder (>10”)
LI Gravel (0.1-2.5”) LI Bed rock

WATER CLARITY aClear LiTurbid (suspended matter)

LI Stained (clear, naturally colored) LI Opaque mill)
LI Other (chemicals, dyes)

AQUATIC PLANTS Attached: LI none some LI lots
IN STREAM Floating: $.none LI some Li lots

WILDLIFE IN OR
(Eyidence of)
1Fish lI’Beaver Deer

AROUND STREAM nails kôther: t

Mostly shaded (75% coverage)
STREAM SHADING LI Halfway (50%)
(water suiface) LI Partially shaded (25%)

LI Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS Videning LI Bank failure
LI Headcutting LI Bank scour

LI Unknown LI Aggrading LI Slope failure
Sed. deposition LI Channelized

CHANNEL
Height: LT bank

DIMENSIONS RTbank (ft)
(FA CING Width: Bottom S (fi)
DOWtISTREAM)

Top 1T..) (ft)

REACH ACCESSIBILITY

Good: Open area Fair: Forested or Difficult. Must cross

public ownership, developed area wetland, steep slope, or

sufficient room to
adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails. small or distant from Specialized heavy
,stream. equipment required.

RA) IN LAST 24 HOURS LI Heavy rain U Steady rain PRESENT CONDITIONS U Heavy rain LI Steady rain U Intermittent
“51’ None LI Intermittent El Trace [flear Li Trace El Overcast LI Partly cloudy

SURROUNDING LAND USE: LI Industrial LI Commercial LI Urban/Residential LI Suburban/Res Forested LI Institutional
El Golf course LI Park LI Crop LI Pasture I Other: c

• AVERAGE CONDITIONS (check applicable) REACH SKETCH AND SITE IMPACT TRACKING
Simple planar sketch ofsurvey reach. Track locations and IDsfor al/site impacts

within the survey reach (UT, ER, IB,Sc, UT, TR, MD as well as any additional
features deemed appropriate. Indicate direction offlow

( I

, j’

:.

-cs,

_/ , ——

5 (4) 3 2

________________________________________________________

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES YES No



. OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;
Less than 20% stable habitat; lackfish cover; mix of snags, submerged adequate habitat for maintenance of

habitat availability less than(May modiJ logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are flpfi new fall and ngf transient). rate at high end of scale).

2019181716 1514 131211 109 8 7 (g) 5432 10

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

LeftBankl0 9 7 6 5 4 3 2 1 0

Right Bank 10 9 8 7 5 4 3 2 1 0

Active downcutting; tall banks onGrade and width stable; isolated Past downcutting evident, activeBANK Banks stable; evidence of erosion both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks activelyEROSION or bank failure absent or minimal; a fast rate; erosion contributingcaused by a pipe outfall, local scour, eroding at a moderate rate; no
(facing little potential for future problems.

impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected,

adjacent use infrastructure stream; obvious threat to property
or infrastructure.

LeftBankl0 9 (8) 7 6 5 4 3 2 1 0
Right Bank 10 9 8 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched, Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 ‘,,ji 12 Il 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AN)) FLOODPLAIN CoNDiTIoN

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

LeftBankl0 ( 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 (5) 4 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 (J12 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 II 10 9 8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land developmenl, or land development, or man-madematerial, land development, or development, or manmade structures,
MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function

effect on floodplain function floodplain function
20 19 18 17 16 15 14 13 12 II 10 9 8 7 () 5 4 3 2 1 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 Total Suey Reach /160



Storm Water Outfafls OT
WATERSHED/SUBSHED: DATE: 3 /2 ASSESSED BY:]) 4 ]C2
URVEY REACH ID: TIME::AM/ PHOTO ID: (Camera-Pic#) q i#

SITE ID (Condition-#): OT- 01 LAT q°
,

“ LONG Z0 LMK GPS: (Unit ID)

BANK TYPE: MATERIAL: SHPE: Single DIMENSIONS: SUBMERGED:
U Concrete Ø4etaI 1Circular U Double U NoLILT LI Head

1osed U PVC1astic UBrick lipi1 U Thple Diameter: PactiallyFLOW pipe U Other: U Other: LI FullyLI None U Trickle

LI Moderate
Substantial U Open U Concrete U Eatrhen U Trapezoid Depth: (in) - -

U Parabolic Width (Top): (in) TAP CABLELI Other: channel U Other:
U Other: (Bottom): (in)

CONDITION: ODOR: jO DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: WNone
JiNone UGas U None None

U Brown U Orange U Green
U Chip/Cracked U Sewage UOily NormaL- U Other:
U Peeling Paint URancid/Sour U Flow Line U Inhibited POOL QUALITY: U No pool
U Corrosion U Sulfide U Paint U Excessive

U Good UOdors UColors UOils
U Other: U Other: UOther: U Other: U Suds U Algae U Floatables

Other:

FOR
FLOWING

ONLY

OTHER

‘CONCERNS:

COLOR: j iar U Brown U Grey U Yellow U Green U Orange U Red U Other:

TURBIDITY: I U Nojie U Slight Cloudiness U Cloudy U Opaque

FLOATABLES: I Etone U Sewage (toilet paper, etc.) U Petroleum (oil sheen) U Other:

U Excess Trash (paper/plastic bags) U Dumping (bulk) U Excessive Sedimentation
U Needs Regular Maintenance U Bank Erosion U Other:

PO5NTIAL RESTORATION CANDIDATE U Discharge investigation U Stream daylighting U Local stream repair/outfall stabilization
no U Storm water retrofit U Other:
Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:______________________

Ifyes for storrnwater:
Is stormwater currently controlled? Land Use description:_____________________________________
U Yes U No U Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base I of causing any erosion problems.

(circle #) stream, discharge appears to be having a
flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2 1

SKETCH/NOTES:

REPORTED TO AUTHORITIES: U YES U o



START

Reach Levet Assessment 11
ASSESSED BY:SURVEY REACH ID: WTRSHD/SUBSHD: JY\\/q DATE: -

A 7, ) -

TIME:: 52 AM/PM
-

LMK: END TIME::H4vPM LMK: GPSID:
LAT/I0 çI ‘_IL” LONG 7Z.° ‘ L.(7(’?7 LATTh0 v

LONG° 1

DESCRIPTION:
-- ,4. jr- DESCRII’TION: --

_ _-

BASE FLOW AS % El 0-25% J’5O%-75%
CHANNEL WIDTH El25-50 % El 75-100%

DOMINANT SUBSTRATE
.“Silt/clay (fine or slick) El Cobble (2.5 —10’)
Sand (gritty) El Boulder (>10’)
El Gravel (0.1-2.5”) El Bed rock

WATER CLARITY El Clear lurbid (suspended ,natter)

El Stained (clear, naturally colored) El Opaque (milky)
El Other (chemicals, dyes)

AQUATIC PLANTS Attached: El none some El lots
IN STREAM Floating: El none some El lots

WILDLIFE IN OR
(Evidence of)

AROUND STREAM
El Fish El Beaver El Deer
El Snails ‘Other: —j o..-5Y
El Mostly shaded (>75% coverage)

STREAM SHADING El Halfway (50%)
(water surface) ‘Partia1ly shaded (>25%)

El Unshaded (< 25%)

CHANNEL LI Downcutting LI Bed scour

DYNAMICS LI Widening LI Bank failure

LI Headcutting [] Bank scour

LI Unknown LI Aggrading LI Slope failure
Sed. deposition LI Channelized

CHANNEL
Height: LT bank ..-, (ii)

DIMENSIONS RT bank
.

(FACING Width: Bottom (ft)
DOWNSTREAM)

Top q (ft)

REACH ACCESSIBILITY

Good: Open area Fair: Forested or Difficult. Must cross

pubic ownership, developed area wetland, steep slope, or

sufficient room to adjacent to stream. sensitive areas to get to

stockpile materials, Access requires tree stream. Few areas to

easy stream channel removal or impact to stockpile available

access for heavy landscaped areas. and/or located a great

equipment using Stockpile areas distance from stream.

existing roads or trails small or distant from Specialized heavy
stream equipment required.

3 2 1

RAIN IN LAST 24 HOURS El Heavy rain ‘Steady rain PRESENT CONDITIONS El Heavy rain Eteady rain El Intermittent
El None El Intennittent El Trace El Clear El Trace El Overcast El Partly cloudy
SURROUNDING LAND usE: El Industrial El Commercial El Urban/Residential El Suburban/Res El Forested El Institutional

El Golf course El Park El Crop El Pasture t)ther: 1)07 ii-
AVERAGE CONDITIONS (check applicable) .. REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch ofsurvey reach. Track locations and IDsfor all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features deemed appropriate. Indicate direction offlow

, ‘- .

- (I

-
,—‘ ‘1:’

-.-
• I

(5] 4
NOTESiggest problem you see in survey reach)

REPORTED TO AUTHORITIES YES No



[ Optimal

OVERALL STREAM CoNDITIoN

Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

(May mad95i logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently of habitat is obvious; substrate

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are g1 new fall and ) transient). rate at high end of scale).

20 19 18 17 16 15 14 13 12 11 io( 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambarik Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation: surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetation(scare each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one-
vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally. height remaining.

Left Bank 10 9 8 6 5 4 3 2 1 0

Right Bank 10 9 8 () 6 5 4 3 2 1 0

Active downcutting; tall banks on
BANK Banks stable; evidence of erosion

Grade and width stable; isolated Past downcutting evident, active
both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing —‘ little potential for future problems. impaired riparian vegetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected.

ad)acent use infrastructure stream; obvious threat to property
or infrastructure.

‘-, LeftBankl0 9 8 7 6 5 4 3 2 1 0Ry
Right Bank 10 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 “8) 17 16 15 14 13 12 Il 10 9 8 7 6 5 4 3 2 1 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.WIDTH impacted zone.

Left Bank 10 9 8 7 6 5 (‘Z) 3 2 1 0
Right Bank 10 9 8 (7) 6 5 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetation type is shrub or old
type is turf or crop landfield ‘$?i$s

20 19 18 17 16 15 14 13 12 II 10 9 8 i’) 6 5 4 3 2 i

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

20 19 18 17 16 15 14 13 12 Il 10
‘‘)

8 7 6 5 4 3 2 1 0

Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the

encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill matefal, landENCROACH-
material, land development, or development, or manmade structures,

filling, land development, or land development, or man-made
MENT manmade structures, some structures). Significant effect onmanmade structures but not effecting floodplain function

effect on floodplajfunction floodplain function
20 19 18 17 16 15 14 13 12 II 10 9 () 7 6 5 4 3 2 I 0

—
, I

Sub Total In-stream: \ \ /80 + Buffer/Floodplain: )N180 = Total Survey Reach /160



Storm Water Outfafls OT
WATERSHED/SUBSHED: DATE: ‘ / ASSESSED By:

SURVEY REACH ID: TIME:L: AM/PM PHOTO ffl:(amera-Pic#) I#

SITE m (Condiodn-#): OT- LAT -

“ LONG 0 LMK_____ GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LILT LIRT LI Head LI Concrete LIMetal LI Circular LI Double LI No

LI Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in LI PartiallyFLOW: pipe
LI Other: LI Other: LI Fully[[ None LI Trickle

LI Substantial LI Open LI Concrete LI Earthen
LI Parabolic Width (Top): (in)

LI Moderate
LITrapezo Depth:

LI Other: channel LI Other:
LI’ Other: (Bottom): (in)

CONDITION: ODOR: No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
0 None LIGas LI None LI None LI Brown LI Orange LI Green
LI Chip/Cracked LI Sewage LIOily LI Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited POOL QUALITY: El No pool
LI Corrosion LI Sulfide LI Paint LI Excessive

LI Good LIOdors LIColors LIOils
LI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR COLOR: I U Clear LI Brown LI Grey LI Yellow LI Green LI Orange LI Red LI Other:
• FLOWING TURBIDITY: I LI.None LI Slight Cloudiness LI Cloudy LI Opaque

ONLY FLOATABLES: LI None LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) El Other:

OTHER LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
“ONCERNS: El Needs Regular Maintenance LI Bank Erosion LI Other:

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization

LI no LI Storm water retrofit

SKETCH/NOTES:

LI Other:
Ifyesfor daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:____________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY:

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base

j of causing any erosion problems.
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor / localized.significant impact downstream.

5 4 3 2

REPORTED TO AUTHORITIES: LI YES LI NO



Storm water Outlafls OT

POTENTIAL RESTORATION CANDIDATE El Discharge investigation El Stream daylighting El Local stream repair/outfall stabilization

El no El Storm water retrofit El Other:

Ifyesfoi daylighting:

Slope:Length ofvegetative cover from outfall: Type of existing vegetation:_______________________

Ifyes for tormwater:
Is stormwaer currently controlled? Land Use description:____________________________________

El Yes ElNo El Not investigated Area available:

OuTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherstrong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
SEVERITY;

compared to the amount of nomal flow in receiving
discharge is very small compared to the stream’s base

I of causing any erosion problems
(circle #) stream; discharge appears to be having a

flow and any impact appears to be minor? localizedsignificant impact downstream.

5 4 3 2

SKETCH/NTES:

JATERSHED/SUBSHED:/I)9h/.’. 1•_1 ,., DATE:9/ Li / ASSESSEDBY:

SURVEY REACH ID: PHOTO ffl:(Camera-Pic#) ‘

SITE ifi (Condion-#): OT- U LAT —o ‘“ LONG 0 LMK_____ GPS: (Unit ID)

BANK / TYPE: M4TERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:

ELT IRT El Head El’Concrete ElMetal El’bircular El Double •: E No
El Closed El PVC/Plastic ElBrick Li Elliptical El Triple Diameter: (in) [jartiallyFLOW: pipe El Other: El Other: El FullyEl None El Trickle

fl Moderate Li Trapezoid Depth: (in)E Substantial El Open El Concrete El Earthen
El Parabolic Width (Top): (in)Other: channel El Other:
El Other: (Bottom): (in)

CONDITION: ODOR: El No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: None
El flone ElGas El None El None El Brown El Orange El Green
gChip/Cracked El Sewage El Oily Li Normal El Other:
El Peeling Paint ElRancid/Sour El Flow Line El Inhibited POOL QUALITY: El No pool
El Corrosion El Sulfide El Paint El Excessive El Good ElOdors ElColors ElOils
El Other: El Other: ElOther: El Other: El Suds El Algae El Floatables

El Other:

FOR
FLOWING

ONLY
TURBIDITY:

OTHER
CONCERNS:

U None LJSlight Cloudiness

COLOR: El Clear El Brown El Grey El Yellow El Green El Orange El Red El Other:

El Cloudy El Opaque
FLOATABLES: I El None El Sewage (toilet paper, etc.) El Petroleum (oil sheen) El Other:

El Excess Trash (paper/plastic bags) El Dumping (bulk) El Excessive Sedimentation

El Needs Regular Maintenance El Bank Erosion El Other:

REPORTED TO AUTHORITIES: El YES El NO



r
Stream Crossing sc

POTENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LI no LI Local stream repair 1Other: f(’j rJ jj)rr 10 j V —.

Is SC ACTING AS GRADE CONTROL o LI Yes LI Unknown 0 1
c

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial

LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a
road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage atIfyes for greater stream blocking the significant reach of stream, the very head of a stream with

fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat
LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LI Other: -

4 3 2
NOTES/SKETCH:

,_________________________ REPORTED TO AUTHORITIES LI YES LI No

WATERSHED/SUBSHED: (j )t/’ 1 ‘oi ( DATE: /_ ASSESSED BY: )- p.

1URVEY REACH ID: LJ ot4 TIME: LJQ/PM PHOTO ID: (Camera-Pic #) /# 1

SITE ID: (Condition-#) SC- 0 LAT LL° ‘) ‘
‘ LONG7° LMK GPS (Unit ID)

TYPE: ‘Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE:

LI Arch LIBottomless
LI Box Iflpticak>

Lit’Circular

LI Other:
FOR ROAD/

RAILROAD

CROSSINGS

ONLY

# BARRELS:

LI Single
LI Double
LI Triple

LI Other:

MATERIAL:

LI Concrete

Metal

LI Other:

ALIGNMENT:

{low-aligned

LI Not flow-aligned

LI Do not know

DIMENSIONS: (fiariable, sketch)

Barrel diameter: ‘/ 5(ft)

CONDITION: (Evidence of

LICracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition LI Failing embankment

LI Other (describe):

Height:

CULVERT SLOPE:
Thiat

LI Slight(2°—5°)

LI Obvious (>5°)

--)
Culvert length: ‘ ‘ (fi)

Width:

Roadway elevation: 3 0 (C)



r
Stream Crossing LSC

WATERSHED/SUBSHED: I DATE:L?j / ASSESSEDBY: -j. -

3URVEY REACH ID: tA)2Oi TIME:3jVPM PHOTOID:(Carnera-Pic#) Ill JO
SITE TD:(condition-# Sc- O LAT O

“ LONG 7° “ LMK____ GPS (Unit ID)

TYPE: “Road Crossing El Railroad Crossing El Manmade Dam El Beaver Dam El Geological Formation El Other:

SHAPE:

El Arch l:lBottomless
El Box El Elliptical
‘bircular

El Other:
FOR ROAD/
RAILROAD
CROSSINGS

ONLY

# BARRELS:

ElSingle
El Double
El Triple

El Other:

MATERIAL:

El Concrete

El’I4etal

El Other:

CONDITION: (Evidence of.)

ALIGNMENT:

El Flow-aligned

El Not flow-aligned

El Do not know

El cracking/chipping/corrosion El Downstream scour hole

“Sediment deposition El Failing embankment

El Other (describe):

DIMENSIONS: (fvariable, sketch)

Barrel diameter:

Height: (ft)

CULVERT SLOPE:

El Flat

El Slight (2°—5°)

El Obvious (>5°)

Culvert length:

Width:

Roadway elevation: (ft)

POTENTIAL RESTORATION CANDIDATE El Fish barrier removal El Culvert repair/replacement El Upstream storage retrofit

El no El Local stream repair El Other:

IS SC ACTING AS GRADE CONTROL El No El Yes El Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle It)
ElTotal El Partial
El Tem ora El Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as ar road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at

Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

El Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
El Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls,

ElOther:
5 4 3 2 1

NOTES/SKETCH:

REPORTED TO AUTHORITIES El YES El No



SURVEY REACH ifi: WTRSHD/SUBSHD: . DATE:
,//f/;,. ASSESSED BY:

END TIME:c:jfi..AM/) LMK: GPS ID:

LAT’t° ‘çt ‘ “ LONG°________

DEscRIPTION: l. DESCRIPTION: - ‘i.. ; i_Yt

START

RAIN IN LAST 24 HOURS Li Heavy rain LI Steady rain PRESENT CONDITIONS LI Heavy rain LI Steady rain U Intermittent
EI16one U Intermittent El Trace ISiear Li Trace El Overcast El Partly cloudy
SURROUNDING LAND USE: Li Industrial U Commercial El Urban/Residential ._Suburban/Res Forested Li Institutional

El Golf course Li Park U Crop U Pasture Other: J:ç>’.A
.—)

AVERAGE CONDITIONS (check applicable) REACU SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS % U 0-25% U 50%-75% Simple planar sçofsurvey reach. Track locations and IDsfor all site impacts
CHANNEL WIDTH E125-50 % ‘75-100% within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

features d)’e,y,ed appropriate. Indicate direction offlow
DOMINANT SUBSTRATE /
El Silt/clay (fine or slick) Cbbl (2.5 —10’)
Sand (gritty) U Boulder (>10”)
Gravel(0.1-2.5”) ElBedrock

WATER CLARITY ‘Ciear ElTurbid (suspended matter)
El Stained (clear, naturally colored) El Opaque (milky)
El Other (chemicals, dyes)

AQUATIC PLANTS Attached: LI none some U lots
IN STREAM Floating: one El some El lots

(Evidence of)
WILDLIFE IN OR E’Fish Li Beaver El/Deer \ — IAROUND STREAM El Snails El Other: ( , \ t.

1’Mostly shaded (75% coverage) : ‘

STREAM SHADING LI Halfway (>50%)
(water surface) LI Partially shaded (>25%) /

LI Unshaded (< 25%)

CHANNEL L Downcutting LI Bed scour
—

DYNAMICS LI Widening LI Bank failure
LI Headcutting LI Bank scour
LI Aggrading LI Slope failureLI Unknown

Sed. deposition %,Channelized -

•75.JHeight: LT bank
CHANNEL

DIMENSIONS RTbank 2..) (ft)
(FACING Width: Bottom / (ft)
DOWNSTREAM)

Top () ‘ . •.

REACH ACCESSIBILITY ..

Fair: Forested or Difficult. Must cross . .-. -Good: Open area in
developed area wetland, steep slope, or .

public ownership,
adjacent to stream. sensitive areas to get to . ... -sufficient room to
Access requires tree stream. Few areas to

:;‘-stockpile materials,
removal or impact to stockpile available i . UI-cl

‘
easy stream channel

landscaped areas. andlor located a greataccess for heavy
Stockpile areas distance from stream. .equipment using
small or distant from Specialized heavyexisting roads or trails.
stream. equipment required. ,

5 /4’i 3 2 .1
il .t,NOTES: (biggest p)i,bI’m you see in survey reach)

c
t aS

L REPORTED TO AUTHORITIES YES No

Reach Level Assessment 1 II

TIMEH’:AM/PMJ LMK:

____

LAT,° -
H LONG

_________ _________

V

c.,ø



.

OVERALL STREAM CONDITION

Optimal Suboptimal Marginal Poor
IN—STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and suited for full colonization potential;

20-40% mix of stable habitat;fish cover; mix of snags, submerged adequate habitat for maintenance of
habitat availability less than Less than 20% stable habitat; lack

of habitat is obvious; substrate(May mod(fy logs, undercut banks, cobble or other populations; presence of additional
desirable; substrate frequently

unstable or lacking.criteria based stable habitat and at stage to allow full substrate in the form of newfall, but
disturbed or removed.on appropriate colonization potential (i.e., logs/snags not yet prepared for colonization (may

habitat regime) that are og) new fall and ) transient). rate at high end of scale).

20 19 18 17 16 15 14 (i)2 11 10 9 8 7 6 5 4 3 2 1 0

VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces
50-70% of the streambank Less than 50% of the streambankPROTECTION surfaces and immediate riparian zone covered by native vegetation, but one
surfaces covered by vegetation; surfaces covered by vegetation;covered by native vegetation, including class of plants is not well

trees, understory shrubs, or nonwoody represented; disruption evident but disruption obvious; patches of disruption of streambank
bare soil or closely cropped vegetation is very high; vegetafion(score each macrophytes; vegetative disruption not affecting full plant growth potential

bank, determine through grazing or mowing minimal or to any great extent; more than one- vegetation common; less than has been removed to
one-half of the potential plant 5 centimeters or less in averagesides bvfacing not evident; almost all plants allowed to half of the potential plant stubble
stubble height remaining, stubble height.downstream) grow naturally, height remaining.

LeftBankl0 9 8 7 (‘3 5 4 3 2 1 0
Right Bank 10 9 8 7 () 5 4 3 2 1 0

Active downcutting; tall banks on
BANK Banks stable; evidence of erosion

Grade arid width stable; isolated Past downcutting evident, active
both sides of the stream eroding atareas of bank failure/erosion; likely stream widening, banks actively
a fast rate; erosion contributingEROSION or bank failure absent or minimal;

caused by a pipe outfall, local scour, eroding at a moderate rate; no(facing little potential for future problems.
impaired riparian vegetation or threat to property or significant amount of sediment to

downstream) <5% of bank affected,
adjacent use. infrastructure stream; obvious threat to property

or infrastructure.
,Let’t Bank 10 9 j 7 6 5 4 3 2 1 0

Right Bank 10 9 1’) 7 6 5 4 3 2 1 0

FLOODPLAIN
High flows (greater than bankfull) able High flows (greater than bankfull) able High flows (greater than bankfull) High flows (greater than bankfull)
to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain, not able to enter floodplain.CONNECTION entrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4(’2 I 0

OVERALL BUFFER AND FLOODPLAIN CONDITION

Optimal Suboptimal Marginal Poor

Width of buffer zone >50 feet; humanVEGETATED Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: littleactivities (i.e., parking lots, roadbeds,
human activities have impacted zone human activities have impacted or no riparian vegetation due toBUFFER

clear-cuts, lawns, crops) have not
only minimally, zone a great deal. human activities.‘WIDTH impacted zone.

Left Bank 10 9 8 () 6 5 4 3 2 1 0
Right Bank 10 9 8 ‘ 6’ 3 2 1 0

FLOODPLAIN Predominant floodplain vegetation type Predominant floodplain vegetation Predominant floodplain
Predominant floodplain vegetation

VEGETATION is mature forest type is young forest vegetafion type is shrub or old
type is turf or crop landfield

20 19 18 17 16 15 14 13 12 11 9 8 7 6 5 4 3 2 1 0

FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland Either all wetland or all non- Either all wetland or all non-
habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence ofHABITAT
water standing/ponded water standing/ponded water standing/ponded water

2019181716 1514 1312)) 109 8 7 6 543210
Moderate floodplain Significant floodplain

FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the
encroachment in the form of encroachment (i.e. fill material,encroachment in the form of fill form of fill material, landENCROACH- filling, land development, or land development, or man-madematerial, land development, or development, or manmade structures,
manmade structures, some structures). Significant effect onMENT

manmade structures but not effecting floodplain function
effect on floodplain function floodplain function

20 19 18 17 16 15 14 13 12 II 10 9 8 7 5 4 3 2 I 0

Sub Total In-stream: /80 + Buffer/Floodplain: /80 = Total Survey Reach ‘Ii._ /160



Storm water OutIal(s OT
WATERSHED/SUBSHED: Jtj ‘‘. DATE:/ 3 ASSESSED BY: 4.
JURVEY REACH ID: WZo5 I TIME::’;AM!P PHOTO ID: (Carnera-Pic #) (3 i#
SflEID(Gondion-#): OT-L LATIO 1 Ii. LONG °‘, LMK GPS: (Unit ID)

BANK: TYPE: MATERIAL: SHAPE: El Single DIMENSIONS: SUBMERGED:
[LT LIRT [I Head LI Concrete L]Metal Li Circular Li Double LI No

Li Closed
LI PVC/Plastic LiBrick Li Elliptical Li Triple Diameter: (fr/I

LI PartiallyFLOW: pipe
Li Other:

Li Other:
LI FullyLI None Li Trickle

Moderate
Substantial Open Li Concrete Earthen Li Trapezoid Depth: (in)

:::::

r- Li Parabolic Width (Top): (in)LI Other: “S’ channel Li Other:
El Other: (Bottom): (in)

CwDITION: ODOR: ‘No DEPOSITS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: Li None$1None LiGas LI None Li None Li Brown Li Orange Li GreenLI Chip/Cracked Li Sewage LiOily ,Normal Li Other:
LI Peeling Paint LiRancid/Sour Li Flow Line Li Inhibited

POOL QUALITY: Li No poolLI Corrosion Li Sulfide Li Paint El Excessive LI Good LiOdors LiColors ElOilsLi Other: Li Other: LiOther: LI Other: Li Suds Li Algae LI Floatables

Li Other:

OTHER

CONCERNS:

POTENTIAL RESTORATION CANDIDATE Discharge investigation Li Stream daylighting Li Local stream repair/outfall stabilization
Li no Li Storm water retrofit Li Other:

Ifyes for daylighting:

Slope:
Length of vegetative cover from outfall: Type of existing vegetation:_______________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:_____________________________________
LI Yes Li No Li Not investigated Area available:

OUTFALL Heavy discharge with a distinct color andlor a
Small discharge; flow mostly clear and odorless. If the

Outfall does not have dry weatherSEVERITY: strong smell. The amount of discharge is significant
discharge has a color and/or odor, the amount of

discharge; staining; or appearance
compared to the amount of normal flow in receiving discharge is very small compared to the streams base i of causing any erosion problems.

(circle stream; discharge appears to be having a
flow and any impact appears to be minor/localized.significant impact downstream.

5 4 3j 2
SKETCH/NOTES:

-

,-,

‘/:
:- .,,

. /1I
REPORTED TO AUTHORITIES: Li YES Li NO

FOR
FLOWING

ONLY

COLOR: Clear LI Brown Li Grey Q Yellow LI Green LI Orange Li Red LI Other:
TURBWITY: None LI Slight Cloudiness LI Cloudy LI Opaque
FLOATABLES: ,None LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other:
Li Excess Trash (pap/plastic bags) Li Dumping (bulk) Li Excessive Sedimentation
Li Needs Regular Maintenance Li Bank Erosion Other: jj , C’



Storm Water Outfas OT

POTENTIAL RESTORATION CANDIDATE LI Discharge investigation LI Stream daylighting LI Local stream repair/outfall stabilization
o LI Storm water retrofit LI Other:

Ifyes for daylighting:

Slope:Length of vegetative cover from outfall: Type of existing vegetation:________________________

Ifyes for stormwater:
Is stormwater currently controlled? Land Use description:__________________________________
LI Yes LI No LI Not investigated Area available:

OUTFALL Heavy discharge with a distinct color and/or a
Small discharge; flow mostly clear and odorless. If the Outfall does not have dry weatherstrong smell. The amount of discharge is significant

i discharge has a color and/or odor, the amount of
discharge; staining; or appearance

SEVERITY:
compared to the amount of nomal flow in receiving

discharge is very small compared to the streams base
of causing any erosion problems

(circle #) stream; discharge appears to be having a
flow and any impact appears to be minor! localized.significant impact downstream.

5 4 3 2 1
SKETCH/NOTES:

REPORTED TO AUTHORITIES: LI YES LI NO

I WATERSHEDJSUBSHED: ‘VI,, iL sio DATE: /‘ ASSESSED BY:

SURVEY REACH ID: \Jo5 TIME:c:/ PHOTO ID: (CameraPic#) /

SITEID(ondion-#): OT- oa LAT0 z “LONG° LMK GPS: (Unit ID)

BANK TYPE: MATERIAL: SHAPE: LI Single DIMENSIONS: SUBMERGED:
LILTT LI Head LI Concrete LIMetal LI Circular LI Double LI No

LI Closed LI PVC/Plastic LIBrick LI Elliptical LI Triple Diameter: (in)
[] PartiallyFLOW: pipe

LI Other: LI Other: LI Fully[(None []Trickle

LI Moderate
LI Trapezoid Depth: ‘(in)LI Substantial Open LI Concrete LI Earthen :LI Other: channel Other LI Parabolic Width (Top): L12. (in)

b?a:i.— LI Other: (Bottom): ! D (in)

CONDITION: ODOR: LI No DEPOStTS/STAINS: VEGGIE DENSITY: PIPE BENTHIC GROWTH: LI None
None LIGas LI None LI None LI Brown LI Orange LI Green

LI Chip/Cracked LI Sewage LIOily Normal LI Other:
LI Peeling Paint LIRancid/Sour LI Flow Line LI Inhibited

POOL QUALITY: LI No poolLI Corrosion LI Sulfide LI Paint LI Excessive LI Good LIOdors LIColors LIOilsLI Other: LI Other: LIOther: LI Other: LI Suds LI Algae LI Floatables

LI Other:

FOR
FLOWING

ONLY FLOATABLES:

OTHER

?ONCERNS:

TURBIDITY: I El None El Slight Cloudiness LI Cloudy LI Opaque

COLOR: [ LI Clear LI Brown LI Grey LI Yellow LI Green. LI Orange LI Red LI Other:

I LI None LI Sewage (toilet paper, etc.) LI Petroleum (oil sheen) LI Other:

LI Excess Trash (paper/plastic bags) LI Dumping (bulk) LI Excessive Sedimentation
LI Needs Regular Maintenance LI Bank Erosion LI Other:



Stream Crossing SC
[TERSHED/SUBSHED: \4 I DATE: -I I ASSESSED BY:

‘URVEY REACH 1D: I TIME: :LAM/PM PHOTO ID: (Camera-Pic #) /#
SITE ID: (Conclition-#) Sc- O2- LAT ‘° ‘ / “ LMK GPS (Unit ID)

TYPE: I(Road Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Formation LI Other:

SHAPE: # BARRELS: MATERIAL: ALIGNMENT: DIMENSIONS: ((fvariable, sketch)

LI Arch LIBottomless LI Single ,f’Concrete low-aligned Barrel diameter: (ft)
“Box LI Elliptical ouble Metal LI Not flow-aligned Height: (ft)FOR ROAD! LI Circular LI Triple LI Other: LI Do not know ,

RAILROAD LI Other: LI Other:

CROSSINGS Culvert length:CONDITION: (Evidence of.) CULVERT SLOPE:
ONLY

LICracking/chipping/corrosion LI Downstream scour hole
Width: Cf (ft)

LI Sediment deposition LI Failing embankment LI Slight (2° — 5°)

LI Other (describe): LI Obvious (>5°) Roadway elevation: ‘ -‘- (ft)

POçENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

LILo LI Local stream repair LI Other:

Is SC ACTING AS GRADE CONTROL WNo LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Temporary LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage atIfyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls,

LI Other:
5 4 3 2

NOTES/SKETCH:

‘r

E

‘
.

.

.

REPORTED TO AUTHORITIES LI YES LINQ



FOR ROAD/

RAILROAD

CROSSINGS

ONLY

NOTES/SKETCH:

Stream Crossing SC

DIMENSIONS: (if variable, sketch)

Barrel diameter: .: (ft)

Height: - tk
c Il-?

Culvert length:

Width: ‘1 (ft)

c T

Roadway elevation: , (ft)

I

/

[ATERSHED/SUBSHED: I) p5,eJO L DATE: / ! / ASSESSED BY:

JRVEY REACH ID: \1 I TIME:L:2AM/) PHOTO ID: (Camera-Pic #) , /#
SITE ID: (Condition-#) SC- 0/ I LAT LLO ‘E ‘“ LONG0_23_ kf LMK GPS (Unit ID)

TYPE: FRoad Crossing LI Railroad Crossing LI Manmade Dam LI Beaver Dam LI Geological Fonnation LI Other:

SHAPE:

LI Arch LIBottomless
ox LI Elliptical
LI Circular

LI Other:

# BARRELS:

LI Single
‘f)ouble

LI Triple

LI Other:

MATERIAL:

‘Concrete

LI Metal

LI Other:

ALIGNMENT:

csi4low-aligned

LI Not flow-aligned

LI Do not know

CONDITION: (Evidence of..)

‘Cracking/chipping/corrosion LI Downstream scour hole

LI Sediment deposition
“‘

c LI Failing embankment

LI Other (describe): -

CULVERT SLOPE:
Flat

LI Slight (2° — 5°)

LI Obvious (>5°)

PO,JENTIAL RESTORATION CANDIDATE LI Fish barrier removal LI Culvert repair/replacement LI Upstream storage retrofit

no LI Local stream repair LI Other:

IS SC ACTING AS GRADE CONTROL No LI Yes LI Unknown

EXTENT OF PHYSICAL BLOCKAGE: BLOCKAGE SEVERITY: (circle #)
LI Total LI Partial
LI Tern ora LI Unknown A structure such as a dam or A total fish blockage on a A temporary barrier such as a

r road culvert on a 3rd order or tributary that would isolate a beaver dam or a blockage at
Ifyes for greater stream blocking the significant reach of stream, the very head of a stream with
fish barrier CAUSE: upstream movement of or partial blockage that may very little viable fish habitat

LI Drop too high Water Drop: (in) anadromous fish; no fish interfere with the migration of above it; natural barriers such
LI Flow too shallow Water Depth: (in) passage device present. anadromous fish. as waterfalls.

LIOther: 5 4 3 2 I

REPORTED TO AUTHORITIES LI YES LI N%
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Hotspot Site Investigation jJ[
WATERSHED:

‘
SUBWATERSHED: UNIQUE SITE ID: cf— /( -

DATEV1// OZ’ ASSESSED BY: CC CAMERA ID: PIC#:

MAP GRID: LAT_° ‘ “LONG° LMK#

Name and Address: Category: El Commercial ,{ Industrial Miscellaneous
El Institutional El Municipal El Golf Course

óA( , CAS El Transport-Related El Marina

b jOCk-’ C] Animal Facility
SIC code (if available): Basic Description of Operation:

NPDES Status: ElRegula 1I(OC4-

IEl Unregulated ‘Unknown

Bi. Types of vehicles: El Fleet vehicles El School buses El Other:

B2. Approximate number of vehicles:

B3. Vehicle activities (circle all that apply) aintaj).epaired Recycled Fueled Washed ored) 0
B4.Are vehicles stored and/or rpafred out’i El Y El N IJ Can’t Tell
Are_these_vehicles_lacking runoff diversion methods?_El_Y__El_N__Can’t Tell

B5. Is there evidence of spills/leakage from vehicles? El Y El N [J Can’t Tell 0:
B6. Are uncovered outdoor fueling areas present? El Y El N Can’t Tell 0
B7. Are fueling areas directly connected to storm drains? El Y N El Can’t Tell 0
B8. Are vehicles washed outdoors? El Y El N [] Can’t Tell
Does the area where vehicles are washed discharge to the storm drain? El Y El N [J Can’t Tell

- —

(S: iiià
Cl. Are loading/unloading operations present? [Y El N El Can’t Tell :
If yes, are they uncovered and draining towards a storm drain inlet? El Y El N El Can’t Tell

C2. Are materials stored outside? ,l] Y El N El Can’t Tell If yes, are they El Liquidj Solid Description: $ii

Where are they stored? El grass/dirt area El concrete/asphalt El bermed area

C3. Is the storage area directly or indirectly connected to storm drain (circle one)? El Y El N Can’t Tell 0
C4. Is staining or discoloration around the area visible? El Y El N Can’t Tell Q
C5. Does outdoor storage area lack a cover? El Y El N Can’t Tell

C6. Are liquid materials stored without secondary containment? El Y El N [Can’t Tell 0
C7. Are storage containers missing labels or in poor condition (rusting)? El Y El N Can’t Tell 0
+-- - —

STEMANAGEMENT EN/A (SpE)- I Obërved Pollution Sohrc’l
Dl. Type of waste (check all that apply): El Garbage Construction materials El Hazardous materials Q
D2. Dumpster condition (check all that apply): El No cover/Lid is open El Damaged/poor condition ElLeaking or

evidence of leakage (stains on ground) El Overflowing
D3. Is the dumpster located near a storm drain inlet? El Y El N El Can’t Tell

If yes, are nmoff diversion methods (berms, curbs) lacking? El Y El N El Can’t Tell

El. Building: Approximate age: Z-O yrs. Condition of surfaces: El Clean El Stained Dirty El Damaged
Evidence that maintenance results in discharge to storm drains (staining/discoloration)? El Y El N Don’t know

-

*thdex: 0 denotes potential pollution source; I denotes confirmed polluter (evidence was seen)

A-5



Hotspot Site Investigation fIST

E2. Parking Lot: Approximate age yrs. Condition: LI Clean LI Stained I Dirty [] Brealcing up
Surface material Paved/Concrete C] Gravel Permeable LI Don’t know

E3. Do downspouts discharge to impervious surface? LI Y LI N Don’t know LI None visible
Are_downspouts_directly connected to_storm drains? Li_Y__LI_N__[]_Don’t know

E4. Evidence of poor cleaning practices for construction activities (stains leading to storm drain)? [j] Y LI N C] Can’t Tell 0..

J
Fl. % of site with: Forest canopy % Turf grass 77% Landscaping % Bare Soil 3O%

F2. Rate the turf management status: LI High Medium LI Low

F3. Evidence of permanent irrigation or “non-target” irrigation LI Y,, LI N LI Can’t Tell

F4. Do landscaped areas drain to the storm drain system? [Ilk LI N LI Can’t Tell ;1. Q
F5. Do landscape plants accumulate organic matter (leaves, grass clippings) on adjacent impervious surface? LI Y LI N [3 Can’t Tell :

LJ
Gi. Are storm water treatment practices present? LI Y LI N Unlcnown If yes, please describe: 0;
G2. Are private storm drains located at the facility? LI Y LI N lUn1mown

Is trash present in gutters leading to storm drains? If so, complete the index below.

Index Rating for Accumulation in Gutters
Clean Filthy

Sediment LI 1 LI 2 LI 3 LI 4 LI 5
Organic material LI 1 LI 2 LI 3 LI 4 LI 5
Litter LI 1 LI 2 LI 3 LI 4 LI 5

G3. Catch basin inspection — Record SSD Unique Site ID here: Condition: LI Dirty LI Clean

LI Not a hotspot (fewer than 5 circles and no boxes checked) Potential hotspot (5 to 10 circles but no boxes checked)

LI Confirmed hotspot ( 10 to 15 circles and/or 1 box checked) LI Severe hots )ot (>l5circlesand/or2 or more boxes checked) — — —

Follow-up Action:

LI Referforimmediateenforcement —

Suggestfollow-upon-siteinspection —

[JTestforillicitdischarge —

LI Include in future education effort —

1’
[]ChecktoseeifhotspotisanNPDESnon-filer I

—

LIOnsitenon-residentialretrofit —

LI Pervious area restoration; complete PAA sheet and record I
—

Unique Site ID here: f —

LI Schedule a review of storm water pollution prevention plan

Notes:

-

I —

—

:zz:z:z

A-6
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Hotspot Site Investigation IISI
WATERSHED: SUBWATERSHED: Lvfl1— UNIQUE SITE ID: —

DATE: ASSESSED BY: f.R) CAME1A ID: Pic#:

MAP Glum LAT fflO ( , LONG 77o 7 e3,, LMK ii

DJ3R’TiD wIcATLôi’ It1

____________________

Category: LI Commercial C] Industrial Miscellaneous
LI Institutional Municipal LI Golf Course
C] Transport-Related [1 Marina

[1 Animal Facilityo vr
SIC code (if available): Yyv(- 9”basic Description of Operation:

(cf I

Fleet vehicles LI School buses Other: (C_M w’”
r of vehicles:

/

Cl. Are loading/unloading operations present?,kj Y U N Li Can’t Tell
If yes, are they uncovered and draining towards a storm drain inlet? []Y LI N LI Can’t Tell

C2. Are materials stored outside? Y LI N LI Can’t Tell If yes, are they LI Liquid Solid
Where are they stored? LI grass/dirt area concrete/asphalt LI bermed area

C3. Is the storage area directly or indirectly connected to storm drain (circle one)? C] Y LI N

C4. Is staining or discoloration around the area visible? LI Y LI N fCan’t Tell

C5. Does outdoor storage area lack a cover? Y LI N LI Can’t Tell

C6. Are liquid materials stored without secondary containment? LI Y LI N Can’t Tell

C7. Are storage containers missing labels or in poor condition (rusting)? LI Y LI N Can’t Tell

Dl. Type of waste (check all that apply): Garbage Construction materials LI Hazardous materials

D2. Dumpster condition (check all that apply):JNo cover/Lid is open LI Damaged/poor condition LILeaking or
evidence of leakage (stains on ground) [1 Overflowing

D3. Is the dumpster located near a storm drain’inlet? LI Y U N 1J Can’t Tell
If y , are runoff diversion methods (bemis, curbs) lad []Y LI N

El. Building: Approximate age:

________

yrs. Condition of surfaces: LI Clean LI Stained LI Dirty LI Damaged
Evidence that maintenance results in discharge to storm drains (staining/discoloration)? LI Y LI N {Don’t know

Name and Address:

__________________

K 7A,

Bi. Types of vehic

B2. Approximate r

B3. Vehicle activities (circle all that apply): Recycled

B4. Are vehicles stored and/or repaired outside? LI Y_j*—t] Can’t Tell
Are these vehicles lacking runoff diversion methods? Li Y LI N Can’t Tell

B5. Is there evidence of spills/leakage from vehicles? LI Y LI N Can’t Tell

B6. Are uncovered outdoor fueling areas present? Y LI N LI Can’t Tell

B7. Are fueling areas directly connected to storm drains? Y LI N LI Can’t Tell

B8. Are vehicles washed outdoors? U Y U N (4 Can’t Tell
- washed disci to the storm drain? LI Y LI N LI C

Can’t Tell

-I

*Index: 0 denotes potential pollution source; I denotes confirmed polluter (evidence was seen)

A-5



Hotspot Site Investigation L iisi
E2. Parking Lot: Approxiiate age -j yrs. Condition: Clean [1 Stained [1 Dirty [] Breaking up oSurface material Paved/Concrete LI Gravel LI Permeable LI Don’t know

E3. Do downspouts discharge to impervious surface? LI Y LI N LI Don’t know [J None visible
Are_downspouts_directly connected to_storm drains? LI_Y__LI_N__Don’t know

E4. Evidence of poor cleaning practices for construction activities (stains leading to storm drain)? LI Y N LI Can’t Tell 0:.
Nf4sk I

Fl. % of site with: Forest canopy O% Turf grass 9 % Landscaping )% Bare Soil 0%

F2. Rate the turf management status: LI High LI Medium [Low

F3. Evidence of permanent irrigation or “non-target” irrigation LI Y N LI Can’t Tell

F4. Do landscaped areas drain to the storm drain system? Y LI N LI Can’t Tell

F5. Do landscape plants accumulate organic matter (leaves, grass clippings) on adjacent impervious surface? LI Y LI N Can’t Tell

Gi. Are storm water treatment practices present? LI Y [J N Unknown If yes, please describe: 0
G2. Are private storm drains located at the facility? LI Y N Unimown

Is trash present in gutters leading to storm drains? If so, complete the index below.

Index Rating for Accumulation in Gutters
Clean Filthy

Sediment LI 1 LI 2 LI 3 LI 4 LI 5
Organic material LI 1 LI 2 LI 3 LI 4 LI 5
Litter LI 1 LI 2 LI 3 LI 4 LI 5

G3. Catch basin inspection— Record SSD Unique Site ID here: Condition: LI Dirty LI Clean

LI Not a hotspot (fewer than 5 circles and no boxes checked) ,Potential hotspot (5 to 10 circles but no boxes checked)

LI Confirmed hotspot (10 to 15 circles and/or 1 box checked) LI Severe hots ot (>15 circles and/or 2 or more boxes checkecD
Follow-up Action:
LI Refer for immediate enforcement

Suggest follow-up on-site inspection
J Test for illicit discharge
LI Include in future education effort
LI Check to see if hotspot is an NPDES non-filer

Onsite non-residential retrofit
LI Pervious area restoration; complete PAA sheet and record

Unique Site ID here:

____________________

LI Schedule a review of storm water pollution prevention plan

Notes: —.——

C’

A-6



Hotspot Site Investigation ff
WATERSHED: j)4A SUBWATERSHED: UNIQUE SITE ID: t’J — ( -
DATE: z7/(C/ ASSESSED BY: -Y 3 CwID: Pic#: 36 -o
MAP GRID: LAT

________?LONG’7O

1 LMK #

Name and Address:

___________________

Category: LI Commercial LI Industrial Miscellaneous
- C] Institutional [I Municipal LI Golf Course
‘ JX?] Transport-Related LI Marina

LI Animal Facility
SIC code (if available):

____________

Basic Description of Operation:

NPDES Status: LI Regulated i”j,

LI Unre lated LI Unknown

- m (S/a a C 0 served oil on oni

Bi. Types of vehicles: LI Fleet vehicles LI School buses LI Other:

B2. Approximate number of vehicles: I Z)
B3. Vehicle activities (circle all that apply): Maintained Repaired Recycled Fueled Washed Sjf fUJ
B4. Are vehicles stored and/or repaired outside? LI Y [] N LI Can’t Tell
Are these vehicles lacking runoff diversion methods? LI Y LI N LI Can’t Tell

B5. Is there evidence of spills/leakage from vehicles? LI Y LI N [1 Can’t Tell €
B6. Are uncovered outdoor fueling areas present? LI Y N LI Can’t Tell 7 ‘€ /-/ztj/cij’ 0
B7. Are fueling areas directly connected to storm drains? LI Y N LI Can’t Tell Q
B8. Are vehicles washed outdoors? LI Y N LI Can’t Tell
Does the area where vehicles are washed discharge to the storm drain? LI Y LI N LI Can’t Tell

_________

-C OIJTDOORMATERIAES N/A (SAzp lopwtD) I Observed PoUution Soul ‘ I_____
Cl. Are loading/unloading operations present? [Y N LI Can’t Tell
If yes, are they uncovered and draining towards a st&m drain inlet/” LI Y LI N LI Can’t Tell

________

C2. Are materials stored outside? LI Y [] N LI Can\Tell ,%yes, are they LI Liquid LI Solid Description:

_______

Where are they stored? LI grass/dirt area LI concrete/a’ga1t LI bermed area

0
0
0
0

C7. Are storage containers missing labels or in poor condition (rusting)? LI Y LI N LI Can’t Tell ()
WASTE.M N GEMENT /A (Skip tp I Observed Pollution Source?i- I

Dl. Type of waste (check all that apply): LI Garbage LI Construction materials LI Hazardous materials 0

0
D3. Is the dumpster located near a storm drain inlet? LI Y[] N LI Can’t Tell

If yes, are runoff diversion methods (berms, curbs) lacking? LI Y LI N LI Can’t Tell

E. PRYSICAL PLJNJ N/A Skip to pan 1 -

- : : --
Observed Pollution Souc? -

El. Building: Approximate age:

_______

yrs. Condition of surfaces: LI Clean LI Stained LI Dirty LI Damaged 0
Evidence that maintenance results in discharge to storm drains (staining/discoloration)? LI Y LI N LI Don’t know Q

C3. Is the storage area directly or indirectly connectedt9’ohdrain (circle one)? ISJ Y LI N LI Can’t Tell

C4. Is staining or discoloration around the area visib)d LI Y N LI Can’t Tell

C5. Does outdoor storage area lack a cover? LI N LI Can’t Tell

C6. Are liquid materials stored without secondary containment? LI Y LI N LI Can’t Tell

D2. Dumpster condition (check all that apply): LI No cover/Lid is open LI Damaged/poor condition LILeaking or
evidence of leakaue (stains on uround El Overfiowinu

*Index: 0 denotes potential pollution source; denotes confirmed polluter (evidence was seen)
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Follow-up Action:

LI Refer for immediate enforcement
LI Suggest follow-up on-site inspection
El Test for illicit discharge
LI Include in future education effort

Check to see if hotspot is an NPDES non-filer
Onsite non-residential retrofit

LI Pervious area restoration; complete PAA sheet and record
Unique Site ID here:

___________________

LI Schedule a review of storm water pollution prevention plan

‘ I11

Hotspot Site Investigation

E2. Parking Lot: Approximate age Ii) yrs. Condition: LI Clean LI Stained [Dirty LI Breaking up
Surface material ‘PavedIConcrete LI Gravel LI Permeable LI Don’t know

E3. Do downspouts discharge to impervious surface? LI Y LI N LI Don’t know LI None visible
Are_downspouts_directly connected to_storm drains? LI_Y__LI_N__LI_Don’t know

E4. Evidence of poor cleaning practices for construction activities (stains leading to storm drain)? LI Y LI N LI Can’t Tell C)

J
Fl. % of site with: Forest canopy % Turf grass % Landscaping % Bare Soil% 0
F2. Rate the turf management status: LI High LI Medium LI Low

F3. Evidence of permanent irrigation or “non-target” irrigation LI Y LI N LI Can’t Tell

F4. Do landscaped areas drain to the storm drain system? LI Y LI N LI Can’t Tell :o
F5. Do landscape plants accumulate organic matter (leaves, grass clippings) on adjacent impervious surface? LI Y LI N LI Can’t Tell

Gi. Are storm water treatment practices present? LI Y N LI Unknown If yes, please describe:

G2. Are private storm drains located at the facility? j Y LI N LI Unknown
Is trash present in gutters leading to storm drains? If so, complete the index below.

Index Rating for Accumulation in Gutters
Clean Filthy

Sediment LI 1 LI 2 LI 4 LI 5
Organic material LI 1 [] 2 LI 3 LI 4 LI 5
Litter LI 1 ] 2 LI 3 LI 4 LI 5

G3. Catch basin inspection — Record SSD Unique Site ID here: Condition: LI Dirty LI Clean
__p_.

LI Not a hotspot (fewer than 5 circles and no boxes checked) JPotential hotspot (5 to 10 circles but no boxes checked)

LI Confirmed hotspot (10 to 15 circles and/or 1 box checked) LI Severe hots )ot (>15 circles and/or 2 or more boxes checked)

Notes:

-

t H
--- ‘J- : -----

- t+--t- -

——- ———----——-— --

--- --‘-----
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Hotspot Site Investigation

WATERSHED: (jJL SUBWATERSHED: UNIQUE SITE ID: &E3, — -
DATE:7/f/ (2 ASSESSED BY: A3 CAMERAID: Pic#:

MAP GRID: LAT L1I0 5 ‘ “LONG 7O 2 ‘C”(” LMK #

K-SnE DATAAiD BASJC CLAsSIFIcATION

Name and Address:

___________________

Category: LI Commercial Industrial Miscellaneous
A r I- LI Institutional LI Municipal LI Golf Course

I- 1 [1 Transport-Related [1 Marina
b1yA4tov\ LI Animal Facility

SIC code (if available):

____________

Basic Description of Operation:

NPDES Status: LI Regulated Di41]’i
-,

/t+)V%

LI Unregulated El Unknown

Bi. Types of vehicles: Fleet vehicles [1 School buses Other: v4/tYl&C, tA
B2. Approximate number of vehicles: 2O js Lip
B3. Vehicle activities (circle all that apply)4 intai Recycled (jy(

B4. Are vehicles stored andlor repaired outside? Y LI N LI Can’t Tell
Are_these_vehicles_lacking runoff diversion methods?_LI_Y__LI_N__ Can’t Tell

B5. Is there evidence of spills/leakage from vehicles? LI Y LI N Can’t Tell Q
-B6. Are uncovered outdoor fueling areas present? LI Y N LI Can’t Tell -

B7. Are fueling areas directly connected to storm drains? [ Y LI N Can’t Tellpi
B8. Are vehicles washed outdoors? LI Y LI N Can’t Tell I

Does the area where vehicles are washed discharge to the storm drain? LI Y LI N LI Can’t Tell
4t £ Se 5e

OORMATERLILS4jN[A fjaJ.) jO1ied Po1Iutióir&’I
Cl. Are loading/unloading operations present? ].Y LI N LI Can’t Tell
If yes, are they uncovered and draining towards a storm drain inlet? LI Y LI N [5J Can’t Tell

C2. Are materials stored outside? Y Llj LI Can’t Tell If yes, are they LI Liquid LI Solid Description:
Where are they stored? LI grass/dirt area ,kJ concrete/asphalt LI bermed area

C3. Is the storage area directly or indirectly connected to storm drain (circle one)? Y LI N LI Can’t Tell

C4. Is staining or discoloration around the area visible? LI Y LI N Can’t Tell 0
C5. Does outdoor storage area lack a cover? Y LI N LI Can’t Tell

C6. Are liquid materials stored without secondary containment? LI Y LI N Can’t Tell Q
C7. Are storage containers missing labels or in poor condition (rusting)? LI Y N LI Can’t Tell 0
STEMA A EMNT LI N/A {Skzp %a ) zI()1Jsed 1oflütiou Source? 1
Dl. Type of waste (check all that apply): [ Garbage LI Construction materials LI Hazardous materials Q
D2. Dumpster condition (check all that apply): LI No cover/Lid is open LI Damaged/poor condition LILeaking or

evidence of leakage (stains on ground) LI Overflowing Ib’i(Ar’r’ (

D3. Is the dumpster located near a storm drain inlet? LI Y LI N Can’t Tell ,
If yes,_are runoff diversion methods_(berms,_curbs)_lacking?_LI_Y__LI_N__ Can’t Tell

El. Building: Approximate age: yrs. Condition of surfaces: Clean LI Stained LI D}rty LI Damaged 0
Evidence that maintenance results in discharge to storm drains (staining/discoloration)? LI Y LI N Don’t know :0

*thdex: 0 denotes potential pollution source; L I denotes confirmed polluter (evidence was seen)
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Hotspot Site Investigation fISI

E2. Parking Lot: Approximate age yrs. Condition: Clean LI Stained [1 Dirty LI Breaking up
Surface material PavedIConcrete LI Gravel [] Permeable LI Don’t know

E3. Do downspouts discharge to impervious surface? $1 Y LI N LI Don’t know LI None visible
Are_downspouts_directly connected to_storm drains? LI_Y__LI_N__LI_Don’t know

E4. Evidence of poor cleaning practices for construction activities (stains leading to storm drain)? LI Y LI N an’t Tell

Fl. % of site with: Forest canopy % Turf grass % Landscaping JQ_% Bare Soil %

F2. Rate the turf management status: fHigh LI Medium LI Low

F3. Evidence ofpermanent irrigation or “non-target” irrigation ‘Y LI N LI Can’t Tell

F4. Do landscaped areas drain to the storm drain system? Y LI N LI Can’t Tell

F5. Do landscape plants accumulate organic matter (leaves, grass clippings) on adjacent impervious surface? LI Y N LI Can’t Tell 0

Gi. Are storm water treatment practices present? LI Y LIN.1Unknown If yes, please describe:

G2. Are private storm drains located at the facility? N Unknown
Is trash present in gutters leading to storm drains? f so, complete e m ex below.

Index Rating for Accumulation in Gutters
Clean Filthy

Sediment LI 1 LI 2 LI 3 LI 4 LI 5
Organic material LI 1 LI 2 LI 3 LI 4 LI 5
Litter LIi LI2 LI3 LI4 LIs

G3. Catch basin inspection — Record SSD Unique Site II) here: Condition: LI Dirty LI Clean

LI Not a hotspot (fewer than 5 circles and no boxes checked) otential hotspot (5 to 10 circles but no boxes checked)

LI Confirmed hotspot ( 10 to 15 circles and/or 1 box checked) LI Severe hots t (>l5circlesand/or2 or more boxes checked — — —

Follow-up Action:

LI Referforimmediateenforcement —

LISuggestfollow-upon-siteinspection —

LITestforillicitdischarge —

LI Include in future education effort
LIChecktoseeifhotspotisanNPDESnon-filer —

LIOnsitenon-residentialretrofit —

LI Pervious area restoration; complete PAA sheet and record —

Unique Site ID here:
LI Schedule areviewofstormwaterpollutionpreventionplan —

Notes:
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Hotspot Site Investigation

,RSHED:

DATE: 2_LL_I a ASSESSED BY: ),, j7(3 CAMERAI]): I Pic#: ‘7-
MAP GRID: LATL° ç “LONG:: LMK #

SUD13JCCLASSTFJCATION- ,- - -
Name and Address: Category: LI Commercial Industrial Miscellaneous

LI Institutional [] Municipal [] Golf Course
&A7Tk-t 1[L iç

U Transport-Related U Manna
-________________________________ LI Animal Facility
SIC code (if available): Basic Description of Operation: &(-E (,- ‘

NPDES Status: LI Regulated
LI Unregulated LI Unknown

Bi. Types of vehicles: LI Fleet vehicles LI School buses Other: (‘i4e j€c7
B2. Approximate number of vehicles:

B3 Vehicle activities (circle all that apply) (Mamtam.) Repaired Recycled Fueled Washed Stored 0
B4. Are vehicles stored and/or repaired outsidiLI YJ N LI Can’t Tell - : -

Are these vehicles lacking runoff diversion methods? Li Y LI N LI Can’t Tell -- -

B5. Is there evidence of spills/leakage from vehicles? LI Y_j]_N LI Can’t Tell : o
B6. Are uncovered outdoor fueling areas present? LI Y LI Can’t Tell

- Q
B7. Are fueling areas directly connected to storm drains? LI Y ,N LI Can’t Tell 0
B8. Are vehicles washed outdoors? LI Y N LI Can’t Tell

-Does the area where vehicles are washed discharge to the storm drain? LI Y LI N LI Can’t Tell - -

i,OORMAERrAthJN/A (S tçpwiD44 EObseried Pliunii?J I
Cl. Are loading/unloading operations present? LI Y [N LI Can’t Tell - - --

If yes, are they uncovered and draining towards a storm dram inlet? LI Y LI N LI Can t Tell -

C2. Are materials stored outside? LI Y N LI Can’t Tell If yes, are they LI Liquid LI Solid Description: - -

Where are they stored? LI grass/dirt area LI concrete/asphalt LI bermed area

C3. Is the storage area directly or indirectly connected to storm drain (circle one)? LI Y LI N LI Can’t Tell Q
C4. Is staining or discoloration around the area visible? LI Y LI N Can’t Tell - Q -

CS. Does outdoor storage area lack a cover? LI Y LI N LI Can’t Tell
- Q - -

C6. Are liquid materials stored without secondary containment? LI Y N LI Can’t Tell Q.
C7. Are storage containers missing labels or in poor condition (rusting)? LI Y LI N LI Can’t Tell - 0 - -

W)4ItL t

Dl. Type of waste (check all that apply): LI Garbage LI Construction materials LI Hazardous materials -Q
D2. Dumpster condition (check all that apply): LI No cover/Lid is open LI Damaged/poor condition LiLeaking or -- - -

evidence of leakage (stains on ground) LI Overflowing -

D3. Is the dumpster located near a storm drain inlet? LI Y LI N LI Can’t Tell - -

If yes, are runoff diversion methods (berms, curbs) lacking? LI Y LI N LI Can’t Tell
.- - --‘?-‘ -----

_____ _______ _____

jervedoflè__I
El. Building: Approximate age:

_______

yrs. Condition of surfaces: LI Clean LI Stained LI Dirty LI Damaged - - 0 -

Evidence that maintenance results in discharge to storm drains (staining/discoloration)? LI Y LI N LI Don’t know - -

*kdex: 0 denotes potential pollution source; I I denotes confirmed polluter (evidence was seen)

I SUBWATERSHED: (._- UNJQUESITEm:-’r--c
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Follow-up Action:

LI Refer for immediate enforcement
LI Suggest follow-up on-site inspection
LI Test for illicit discharge
LI Include in future education effort
LI Check to see if hotspot is an NPDES non-filer
LI Onsite non-residential retrofit
LI Pervious area restoration; complete PAA sheet and record

Unique Site ID here:

_____________________

LI Schedule a review of storm water pollution prevention plan

Notes: -ç(Q CO

\

Hotspot Site Investigation FISI

E2.Parking Lot: Approximate age yrs. Condition: LI Clean LI Stained LI Dirty LI Breaking up 6
Surface material LI Paved/Concrete LI Gravel LI Permeable LI Don’t know

E3. Do downspouts discharge to impervious surface? LI Y LI N LI Don’t know LI None visible 0Are_downspouts_directly connected to_storm drains? LI_Y__LI_N__LI_Don’t know

E4. Evidence of poor cleaning practices for construction activities (stains leading to storm drain)? LI Y LI N LI Can’t Tell 0.

Fl. % of site with: Forest canopy % Turf grass q0 Landscaping (t,’% Bare Soil %

F2. Rate the turf management status: High LI Medium LI Low

F3. Evidence of permanent irrigation or “non-target” irrigation LI Y LI N [LCan’t Tell

F4. Do landscaped areas drain to the storm drain system? Y LI N LI Can’t Tell :
F5. Do landscape plants accumulate organic matter (leaves, grass clippings) on adjacent impervious surface? LI Y LI N [f Can’t Tell 0

4b

Gi. Are storm water treatment practices present? Y LI N LI Unknown If yes, please describe:
, Q *

G2. Are private storm drains located at the facility? [Y LI N LI Unknown
Is trash present in gutters leading to storm drains? If so, complete the index below.

Index Rating for Accumulation in Gutters
Clean Filthy

Sediment l) 1 LI 2 LI 3 LI 4 LI 5
Organic material 1 LI 2 LI 3 LI 4 LI 5
Litter 1 LI 2 LI 3 LI 4 LI 5

G3. Catch basin inspection — Record SSD Unique Site ID here: Condition: LI Dirty LI Clean

Not a hotspot (fewer than 5 circles and no boxes checked) LI Potential hotspot (5 to 10 circles but no boxes checked)

LI Confirmed hotspot ( 10 to 15 circles and/or 1 box checked) LI Severe hots ot (>l5circlesand/or2 or more boxes checked) — — —

!d

6

- —

———4 —
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Hotspot Site Investigation HSI
WATERSHED: SUBWATERSHED: UNIQUE SITE ID: Q(
DATE:.7j// ASSESSED By: (Cf3J1) CAMERAID: PIC#:

MAP GRID: LAT_° “LONG°____ LMK#

Name and Address:

________

‘L2JC,.
‘, I”

?()

SIC code (if available):

____________

NPDES Status: LI Regulated
Fl U-”d ri

Category: l Commercial [J Industrial Miscellaneous
LI Institutional LI Municipal LI Golf Course
[1 Transport-Related []Marina

LI Animal Facility

Bi. Types of vehicles: Fleet vehicles [1 School buses LI Other:
B2. Approximate number of vehicles: W-Q gc.

B3. Vehicle activities (circle all that apply): Maintain’ed Repaired Recycled Fueled Washed Stored
B4. Are vehicles stored and/or repaired outside? U Y Li N LI Can’t Tell
Are these vehicles lacking runoff diversion methods? LI Y LI N [] Can’t Tell
B5. Is there evidence of spills/leakage from vehicles? LI Y LI N Can’t Tell

B6. Are uncovered outdoor fueling areas present? LI Y LI N Can’t Tell

B7. Are fueling areas directly connected to storm drains? LI Y LI N LI Can’t Tell
B8. Are vehicles washed outdoors? Li Y LI N LI Can’t Tell
t - -

-
-

? LI Y LI N LI C

Cl. Are loading/unloading operations present? I Y LI N LI Can’t Tell
If yes, are they uncovered and draining towards a storm drain inlet? El Y El N II Can’t Tell
C2. Are materials stored outside? Y LI N LI Can’t Tell If yes, are they LI Liquid LI Solid Description:

_______

Where are they stored? LI grass/dirt area concrete/asphalt LI bermed area

C3. Is the storage area directly or indirectly connected to storm drain (circle one)? LI Y [IN Can’t Tell

C4. Is staining or discoloration around the area visible? LI Y LI N []Can’t Tell

C5. Does outdoor storage area lack a cover? Y LIN LI Can’t Tell

C6. Are liquid materials stored without secondary containment? N LI Can’t Tell

C7. Are storage containers missing labels or in poor condition (rusting)? I[y LI N LI Can’t Tell

Dl. Type of waste (check all that apply): LI Garbage LI Construction materials LI Hazardous materials
D2. Dumpster condition (check all that apply): LI No cover/Lid is open LI Damaged/poor condition LILeaking or

evidence of leakage (stains on ground) LI Overflowing
D3. Is the dumpster located near a storm drain inlet? U Y LI N Li Can’t Tell

Ify Thds(b ‘LIy LIN LI

Basic Description of Operation:

)

El. Building: Approximate age:

_______

yrs. Condition of surfaces: LI Clean LI Stained LI Dirty LI Damaged
Evidence that maintenance results in discharge to storm drains (staining/discoloration)? LI Y LI N LI Don’t know

*Index: 0 denotes potential pollution source; I I denotes confirmed polluter (evidence was seen)
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Follow-up Action:

LI Refer for immediate enforcement
LI Suggest follow-up on-site inspection
LI Test for illicit discharge
LI Include in future education effort
LI Check to see if hotspot is an NPDES non-filer
LI Onsite non-residential retrofit
LI Pervious area restoration; complete PAA sheet and record

Unique Site ID here:

____________________

LI Schedule a review of storm water pollution prevention plan

Notes:

5’\

Hotspot Site Investigation uS!

E2. Parking Lot: Approximate age yrs. Condition: LI Clean LI Stained LI Dirty LI Breaking up 0
Surface material LI Paved/Concrete LI Gravel LI Permeable LI Don’t know

E3. Do downspouts discharge to impervious surface? LI Y LI N LI Don’t know LI None visible
Are_downspouts_directly connected to_storm drains? LI_Y__LI_N__LI_Don’t know

E4. Evidence of poor cleaning practices for construction activities (stains leading to storm drain)? LI Y LI N LI Can’t Tell 0

Fl. % of site with: Forest canopy % Turf grass % Landscaping % Bare Soil %

F2. Rate the turf management status: LI High LI Medium LI Low 0
F3. Evidence of permanent irrigation or “non-target” irrigation LI Y LI N LI Can’t Tell : C)
F4. Do landscaped areas drain to the storm drain system? LI Y LI N LI Can’t Tell Q
F5. Do landscape plants accumulate organic matter (leaves, grass clippings) on adjacent impervious surface? LI Y LI N LI Can’t Tell

Gi. Are storm water treatment practices present? LI Y N LI Unknown If yes, please describe:

G2. Are private storm drains located at the facility? LI Y LI N LI Unknown
Is trash present in gutters leading to storm drains? If so, complete the index below.

Index Rating for Accumulation in Gutters
Clean Filthy

Sediment LI 1 LI 2 LI 3 LI 4 LI 5
Organic material LI 1 LI 2 LI 3 LI 4 LI 5
Litter LI 1 LI 2 LI 3 LI 4 LI 5

G3. Catch basin inspection — Record SSD Unique Site ID here: Condition: LI Dirty LI Clean

LI Not a hotspot (fewer than 5 circles and no boxes checked) LI Potential hotspot (5 to 10 circles but no boxes checked)

LI Confirmed hotspot (10 to 15 circles and/or 1 box checked) LI Severe hots ot (>15 circles and/or 2 or more boxes checked)
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Neighborhood Source Assessment NSA

. .B3. % of lot with landscapmg (e.g., mulched bed areas)
,‘ C)

B4. %oflotwithbare soil

*Note: B] through B4 must total 100%

B5. % of lot with forest canopy 10
B6. Evidence of permanent irrigation or “non-target” irrigation Q

High: o
B7. Proportion of total neighborhood turf lawns with following Med: Q

management status:
Low: 1b

B8. Outdoor swimming pools? []Y ]N E Can’t Tell Estimated # ()
B9.Junkortrashinyards? OY1NOCan’tTell

- -

eaiiim bt!1 2
Cl. % of driveways that are impervious C] N/A (Ve
C2 Driveway Condition’ Clean C] Stamed [1 Dirty Breakmg up

C3 Are sidewalks present9 C] Y N If yes are they on one side of street C] or along both sides C]
C] Spotless C] Covered with lawn clippings/leaves C] Receiving ‘non-target’ irrigation

What is the distance between the sidewalk and street? ft.
. . ‘—I tl IIIs pet waste present in this area? LI Y LI N LI N/A

C]N If yes, check all that apply:

J Clean and Dry C] Flowing or standmg water Long-term car parking C] Sediment 0
C]_Organic_matter,_leaves, lawn clippings C]_Trash,_litter, or debris C] Overhead tree_canopy
* 1NDEX: 0 denotes potential pollution source; K’ denotes a neighborhood restoration opportunity

Neighborhood/Subdivision Name:
If unknown, address (or streets)

Homeowners Association? LI Y LI N Unknown If yes, name and contact information:
Residential (circle average singlefamily l?ot size):

LI Single Family Attached (Duplexes, Row Homes) <Y8 1/8 ¼ 1/3 ‘A acre C] Multifamily (Apts, Townhomes, Condos)
>1 acre ‘Mobile Home Park

_____

Index of Infill, Redevelopment, and Remodeling

years I Percent of Homes with Garages: cZ) % With Basements

Bi. % of lot with impervious cover

B2. % of lot with grass cover

Lb

c$4 -
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Neighborhood Source Assessment

. . .

Dl. Downspouts are directly connected to storm drams or samtary sewer

D2. Downspouts are directed to impervious surface (O

D3. Downspouts discharge to pervious area tO 11P11111

D4. Downspouts discharge to a cistern, ram barrel, etc.

*Note: Cl through C4 should total 100%

Recommended Actions

Specific Action

LI Onsite retrofit potential?

Better lawn/landscaping practice?

[1 Better management of common space?

LI Pond retrofit?

LI Multi-family Parking Lot Retrofit?

L Other action(s)

Initial Assessment

NSA Pollution Severity Index

LI Severe (More than 10 circles checked)

LI High (5 to 10 circles checked)

Moderate (Fewer than 5 circles checked)

LI None (No circles checked)

Neighborhood Restoration Opportunity Index

LI High (More than 5 diamonds checked)

ECModerate (3-5 diamonds checked)

3I441$) (Fewer than 3 diamonds checked)

NOTES:

D5. Lawn area present dowi ‘of leader for rain garden? l Y LIN I

El. Storm drain inlets? Y LI N If yes, are they stenciled? LI Y ] N Condition: lJ Clean Li Dirty

Catch basins inspected? LI N If yes, include Unique Site ID from SSD sheet:

________________

E2. Storm water pond? LI Y I Is it a LI wet pond or LI dry pond? Is it overgrown? LI Y LI N
What is the estimated pond area? LI <1 acre LI about 1 acre LI> 1 acre

E3. Open Space? LI Y N If yes, is pet waste present? LY LI N dumping? El Y LI N

Buffers/floodplain present: LI Y LI N If yes, is encroachment evident? LI Y LI N

Based on field observations, this neighborhood has significant indicators for the following: (check all that apply)

LI Nutrients LI Oil and Grease LI Trash/Litter LI Bacteria Sediment LI Other

__________________

Describe Recommended Actions:

&%C ci’(
((çC4
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Neighborhood Source Assessment

WATERSHED:&(cJ\ SUBWATERSHED: UNIQUE SITE m:j-1y-jj C)} -

DATE: 7jji F ASSESSED BY: CAMERA ID: PIc#:

ir 4IP
Neighborhood/Subdivision Name: Neighborhood Area (acres) (If unknown, addss (or. streets) surveyed:

AAQA&c’ Ac-
/

Homeowners Association? El Y El N Unknown 11fyes, name and contact information:
Residential (circle average singlefamily lot size):

El Single Family Attached (Duplexes, Row Homes) <‘/8 1/8 ¼ 1/3 1/3 acre El Multifamily (Apts, Towrthomes, Condos)
Single Family Detached <¼ ¼ >1 acre [] Mobile Home Park

Estimated Age ofNeighborhood: C) years Percent of Homes with Garages: (C)O % With Basements% EX*
Sewer Service9 El N

Index of Infill, Redevelopment, and Remodeling El No Evidence El <5% of units 5-10% El >10% -

Bi. % of lot with impervious cover

B2. %oflotwith grass cover 3 ,
133. % of lot with landscaping (e.g., mulched bed areas) 7_i)
B4. % of lot with bare soil (D Q

*Note: B] through B4 must total 100%

B5. % of lot with forest canopy

B6. Evidence of permanent irrigation or “non-target” irrigation

High: *0
B7. Proportion of total neighborhood turf lawns with following Med:

management status:
Low:

B8. Outdoor swimming pools? Y ElN El Can’t Tell Estimated # LQ
B9. Junk or trash in yards? El Y N El Can’t Tell

Cl. % of driveways that are impervious El N/A fQ ()
C2. Driveway Condition_[Clean_El Stained El Dirty_El_Breaking up 0,

JJ’ Spotless Covered with lawn clippings/leaves El Receiving ‘non-target’ irrigation 0
What is the distance between the sidewalk and street? 4ft.
Is pet waste present in this area? El Y [N El N/A 0

C4 Is curb and gutter present9 Y El N If yes check all that apply

‘tjj Clean and Dry El Flowing or standing water El Long-term car parking El Sediment 0
El_Organic matter,_leaves, lawn clippings El_Trash,_litter,_or debris El Overhead tree_canopy
* INDEX: 0 denotes potential pollution source; <>denotes a neighborhood restoration opportunity
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D2. Downspouts are directed to impervious surface

D3. Downspouts discharge to pervious area

D4. Downspouts discharge to a cistern, rain barrel, etc.
*Note: Cl through C4shouldtotallOO%

Recommended Actions

SpecUic Action
LOnsite retrofit potential?

LI Better lawn/landscaping practice?

LI Better management of common space?
Pond retrofit?

LI Multi-family Parking Lot Retrofit?

El Other action(s)

Initial Assessment

NSA Pollution Severity Index

LI Severe (More than 10 circles checked)

LI High (5 to 10 circles checked)

LI Moderate (Fewer than 5 circles checked)
None (No circles checked)

Neighborhood Restoration Opportunity Index

LI High (More than 5 diamonds checked)

LI Moderate (3-5 diamonds checked)

Low (Fewer than 3 diamonds checked)

çQ ccc;sVY* Sc
NOTES:

_\

Neighborhood Source Assessment

Dl. Downspouts are directly connected to storm drains or sanitary sewer

NSA

/2

D5. Lawn area present downgradient of leader for rain garden? Y LIN I

[

?etsY esi li

Catch basins inspected? {ZJ Y LI N If yes, include Unique Site ID from SSD sheet:

________________

E2. Storm water pond? Y LI N Is itwet po [ckypond? Is it overgrown? .Y Li N
What is the estimated pond area? Wfl491keC M about 1 ci> 1 acre

E3. Open Space? LI Y LI N If yes, is pet waste presfVEfi dumping? El Y LI N

Buffers/floodplain present: LI Y LI N If yes, is encroachment evident? El Y l N

Based on field observations, this neighborhood has significant indicators for the following: (check all that apply)

LI Nutrients LI Oil and Grease LI Trash/Litter LI Bacteria LI Sediment [1 Other

A5
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Neighborhood Source Assessment ISJ\ J

c)
o

Neighborhood Area (acres)

3
L GiS

Atc

WATERSHED: JJ / (3 SUBWATERSHED: UNIQUE SITE ID: j- ,4.) S/s -0
DATE: jjJ(,j C2’ ASSESSED BY: CAMERA ID: (,)3 PIc#:

11; 4ININIip,
Neighborhood/Subdivision Name:

__________________________________________

--

If unknown, address (or streets) surveyed:

Homeowners Association? ‘Y Li N [I Unknown If yes, name and contact information:

_________

Residential (circle average singlefamily lot size):

____________________________

Li Single Family Attached (Duplexes, Row Homes) <V8 ‘A ¼ V3 V3 acre
El Single Family Detached <‘/4 V4 ‘/2 1 >1 acre

3

Estimated Age ofNeighborhood: I years Percent of Homes with Garages: 2 % With Basements %

Sewer Service? ,Y Li N

Index of Infill, Redevelopment, and Remodeling No Evidence Li <5% of urnts Li 5-10% Li >10%

‘Multifamily (Apts, Townhomes, Condos)
EMobile Home Park

______

Bi. % of lot with impervious cover

B2. % of lot with grass cover

B3. % of lot with landscaping (e.g., mulched bed areas)

B4. %oflotwithbaresoil c’
*Note.. B] through B4 must total 100%

B5. % of lot with forest canopy Z-c2
B6. Evidence of permanent irrigation or “non-target” irrigation 4/’ ()

High:/&O Q.
B7. Proportion of total neighborhood turf lawns with following Med:

management status:
Low:

B8. Outdoor swimming pools? LiYN Li Can’t Tell Estimated # 0
B9.Junkorlrashinyards? LiYI’NLiCan’tTell 0

“ 1
Cl. % of driveways that are impervious Li N/A 7 OC) J_______________
C2. Driveway Condition Li Clean Stained Li Dirty Li Breaking up N
C3. Are sidewalks present? Y Li N If yes, are they on one side of street Li or along both sides Li

Li Spotless Li Covered with lawn clippings/leaves Li Receiving ‘non-target’ irrigation

What is the distance between the sidewalk and street? ft. 1’
Is pet waste present in this area? Li Y Li N Li N/A

C4 Is curb and gutter present9 Y Li N If yes check all that apply

0Clean and Dry Li Flowing or standmg water [ Long term car parking Li Sediment 0
Li_Organic_matter,_leaves, lawn clippings Li_Trash,_litter, or debris Li Overhead tree_canopy
* INDEX: 0 denotes potential pollution source; <>denotes a neighborhood restoration opportunity
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NOTES:

Neighborhood Source Assessment ISA

Dl. Downspouts are directly connected to storm drains or sanitary sewer

D2. Downspouts are directed to impervious surface

D3. Downspouts discharge to pervious area

D4. Downspouts discharge to a cistern, rain barrel, etc.
*Note: Cl through C4 should total 100%

D5. Lawn area present downgradient of leader for rain garden? EV ON

El. Storm drain inlets? [ V LI N yes, are they stenciled? LI Y i. Condition: j Clean LI Dirty

Catch basins inspected? [I’ LI N If yes, include Unique Site ID from SSD sheet: AJ—()l
E2. Storm water pond? LI Y LI N Is it a LI wet pond or LI dry pond? Is it overgrown? LI Y LI N

What is the estimated pond area? [1 <1 acre LI about 1 acre LI> 1 acre ,-

E3.Open Space? iii4 LI N If yes, is pet w,yte present? El Y dumping? LI Y

Buffers/floodplain present: L]Y r If yes, is encroachment evident? LI Y LI N

Based on field obseIvations, this neighborhood has significant indicators for the folJowing: (check all that apply)

LI Nutrients [j’ Oil and Grease LI Trash/Litter LI Bacteria LI Sediment [YOther ‘ ( R t (t€v1ti3
Recommended Actions Describe Recommended Actions:

Spe jic Action -

7Onsite retrofit potential?

LI Better lawn/landscaping practice?

LI Better management of common space?

LI Pond retrofit?

LI Multi-family Parking Lot Retrofit?

LI Other action(s)

Initial Assessment

NSA Pollution Severity Index

LI Severe (More than 10 circles checked) — —

— — — — — — —

L1)ligh (5 to 10 circles checked) — —

— — — — — — — —

Ji1%Moderate (Fewer than 5 circles checked) — — — — — — — — — — — — — — — —

LI None (No circles checked) — — — — — — — — — — — — — — — —

Neighrhood Restoration Opportunity Index — — — — — — — — — — — — — — — —

LI I1’gh (More than 5 diamonds checked)
J’Moderate (3-5 diamonds checked)

LI Low (Fewer than 3 diamonds checked) — — — — — — — — — —
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Neighborhood Source Assessment NSA

WATERSHED:1, SUBWATERSHED: Efl2_ UNIQUE SITE ID: Laf\Jc A —i-’ \

EtGEOErcRAR11ATIOi

Neighborhood/Subdivision Name: Neighborhood Area (acres) ‘. (If unknown, addjess (ortrees) s,prveyed:

(k* &jOALi
Homeowners Associatkrn? [1 Y N [1 Unknown If yes, name and contact information:
Residential (circle average singlefamily lot size):

[],ingle Family Attached (Duplexes, Row Homes) <Vs ¼ 1/3 acre LI Multifamily (Apts, Townhomes, Condos)
Sing1e Family Detached <1/4 ‘/ 1 >1 acre LI Mobile Home Park
Estimated Age ofNeighborhood: years Percent of Homes with Garages: L) % With Basements

I

Sewer Service?’Y LIN :.

Index of Infill, Redevelopment, and Remodeling No Evidence LI <5% of units LI 5-10% LI >10% QS

A
. . .Bi. % of lot with impervious cover J ()

B2. % of lot with grass cover z-(

B3. % of lot with landscaping (e.g., mulched bed areas) I U
B4. % of lot with bare soil C)

“Note: B] through B4 must total 100%

B5. % of lot with forest canopy I 1? 0
B6. Evidence of permanent irrigation or “non-target” irrigation

High: J’Z.
B7. Proportion of total neighborhood turf lawns with following Med:

management status:
Low:

B8. Outdoor swimming pools? LIY LIN1 Can’t Tell Estimated It 0.
B9. Junk or trash in yards? Y LI N LI Can’t Tell

iiii
Cl. % of driveways that are impervious LI N/A c,

C2. Driveway Condition Clean LI Stained LI Dirty ‘Beaking up ‘0
c P1-

°n one side ofstjt C] or along both sides LI
LI Spotless LI Covered with lawn chppmgs/leaves LI Receivmg ‘non-target irrigation

What is the distance between the sidewalk and street? ft. %?
Is pet waste present in this area? LI Y N/A

ç4. Is curb and psent? If yes, check all thi apply:
, .

.

leanal

LIP win or igwater Long-termcarparkin [I Sedim nt

LI_Organic_matter,_leaves, lawn clippings LI_Trash,_litter, or debris LI Overhead tree canopy
* INDEX: 0 denotes potential pollution source; <> denotes a neighborhood restoration opportunity
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Neighborhood Source Assessment NSA

Dl. Downspouts are directly connected to storm drains or sanitary sewer

D2. Downspouts are directed to impervious surface

D3. Downspouts discharge to pervious area !IIIII
D4. Downspouts discharge to a cistern, rain barrel, etc.

*Note: Cl through C4 should total 100%

D5. Lawn area present downgradient of leader for rain garden? [1 Y [IN

El Storm dram inlets’ U N If yes are they stenciled’ LI Y U N Condition LI C LI Dn-ty

Catch basins inspected? ,Y LI N If yes, include Unique Site II) from SSD sheetL)’AJ ,A —D

E2. Storm water pond? LI Y N Is it a LI wet pond or LI dry pond? Is it overgrown? LI Y [I N
What is the estimated pond area? [1 <1 acre Li about 1 acre LI > 1 acre

E3.OpenSpace?L]Y N Ifyes,ispetwastepresent? []Y LIN dumping? [JY []N

Buffers/floodplain present: LI Y [I N If yes, is encroachment evident? [J Y C] N

Based on field observations, this neighborhood has significant indicators for the following: (check all that apply)

[I Nutrients LI Oil and Grease LI Trash/Litter LI Bacteria Sediment LI Other

Recommended Actions Describe Recommended Actions:
Specfic Action

LI Onsite retrofit potential?
OfNc;’k

Better lawn/landscaping practice?

C] Better management of common space?
Pond retrofit?

LI Multi-family Parking Lot Retrofit?

LI Other action(s)

Initial Assessment

NSA Pollution Severity Index

El Severe (More than 10 circles checked) — — — — — — — —

LI High (5 to 10 circles checked) — — — — — — — —

Moderate (Fewer than 5 circles checked) — — — — — — — —

t:i None (No circles checked) — — — — — — — —

Neighborhood Restoration Opportunity Index — — — — — — — —

LI High (More than 5 diamonds checked)

LI Moderate (3-5 diamonds checked)

Low (Fewerthan3 diamonds checked) — —

— — — — — —

NOTES:
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Neighborhood Source Assessment

/:-
WATERSHED: SUBWATERSHED: UNIQUE SITE lIZ): /J A —0 .

DATE: ]jJj6 ASSESSED BY: CAMERA ID: Pic#: 24 Y

NeighborhoodlSubdivision Name: \Jc VU’- / LJc.,1 Neighborhood Area (acres) 5 ( & S)
If unknown, address (or streets) surveyed: -

Homeowners Association? [1 Y LI N []Unknown If yes, name and contact information:

__________________________

Residential (circle average singlefamily lot size).

____________________________

LI Single Family Attached (Duplexes, Row Homes) <‘A ¼ ¼ 1/3 ‘A acre LI Multifamily (Apts, Townhomes, Condos)
Single Family Detached <V4 ‘/ V24) >1 acre LI Mobile Home Park

Estimated Age of Neighborhood: 15 years Percent of Homes with Garages: 1I % With Basements INDEX”
Sewer Service? Y LI N C” 1(o vA.Af) Q

B2. % of lot with grass cover (O :

B3. % of lot with landscaping (e.g., mulched bed areas) 0 0
B4. % of lot with bare soil

*Note: B] through B4 must total 100%

B5. % of lot with forest canopy L/ ) <>
B6. Evidence of permanent irrigation or “non-target” irrigation / Q

High:

B7. Proportion of total neighborhood turf lawns with following Med: jQ_
management status:

-

Low:

B8. Outdoor swimming pools? fy LIN LI Can’t Tell Estimated # 0
B9. Junk or trash in yards? LI Y N LI Can’t Tell

Cl. % of driveways that are impervious LI N/A DC)

C2. Driveway Condition Clean LI Stained LI Dirty LI Breaking up

C3 Are sidewalks present9 LI Y N If yes, are they on one side of street LI or along both sides LI y
LI Spotless LI Covered with lawn clippings/leaves LI Receiving ‘non-target’ irrigation

What is the distance between the sidewalk and street? ft.
Is pet waste present in this area? LI Y LI N [] N/A

4. Is curb and gutter present? TIf yes, check all that apply:

Eyt it

LI_Organic_matter,_leaves, lawn clippings LI_Trash,_litter, or debris__Overhead tree canopy
* INDEX: 0 denotes potential pollution source; 0 denotes a neighborhood restoration opportunity
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LI Onsite retrofit potential?

LI Better lawn/landscaping practice?

LI Better management of common space?

LI Pond retrofit?

LI Multi-family Parking Lot Retrofit?

LI Other action(s)

NSA Pollution Severity Index

LI Severe (More than 10 circles checked)

LI High (5 to 10 circles checked)

LI Moderate (Fewer than 5 circles checked)
None (No circles checked)

Neighborhood Restoration Opportunity Index

LI High (More than 5 diamonds checked)

LI Moderate (3-5 diamonds checked)

Low (Fewer than 3 diamonds checked)

( .jJCA —O

__________

Neighborhood Source Assessment

Dl Downspouts are directly connected to storm drams or samtary sewer

D2 Downspouts are directed to impervious surface

D3 Downspouts discharge to pervious area —_7 -5-
D4 Downspouts discharge to a cistern, ram barrel etc :

“Note: CI through C4 should total 100%

D5. Lawn area present downgradient of leader for rain garden? LI Y IN

El Storm dram inlets? JY LI N If yes, are they stenciled? LI Y N Condition I LI Dirty

Catch basins inspected? ,ISY LI N If yes, include Unique Site ID from SSD sheet:

E2. Storm water pond? LI Y N Is it a LI wet pond or LI dry pond? Is it overgrown? LI Y LI N
What is the estimated pond area? LI <1 acre LI about 1 acre LI> 1 acre

E3. Open Space? LI Y ,‘N If yes, is pet waste present? LI Y LI N dumping? LI Y LI N

Buffers/floodplain present: Y LI N If yes, is encroachment evident?’Y LI N

Based on field observations, this neighborhood has significant indicators for the following: (check all that apply)

LI Nutrients LI Oil and Grease LI Trash/Litter LI Bacteria LI Sediment LI Other

Recommended Actions Describe Recommended Actions:
Spec(fic Action -c tUi( --k--

Initial Assessment

NOTES:
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Streets and Storm Drains SSD

WATERSHED: SUBWATERSHED: (r—T3 UNIQUE SITE II): (-i- 1—IS I—() 1-

DATE:jjj4j ASSESSEDBY: j<’-/ CAMERAID:
L€½

MAP GIUD RAIN IN LAST 24 HOURS LI Y N PlC #

m.i’uivwiiimieiirnig iii,iI.
Al. Street names or neighborhood surveyed:

rn( ‘& frt

A2. Adjacent land use: [1 Residential [1 Commercial Industrial [1 Institutional
[1 Municipal [1 Transport-Related

A3. Correspondin(I o’ NSA field sheet? If so, circle HSI or NSA and record its Unique Site ID here

B.STREETCONDITIONS

Bi. Road Type: LI Arterial Li Collector L] Local [1 Alley [1 Other:

B2. Condition of Pavement: LI New Good LI Cracked LI Broken
B3. Is on-street parking permitted IY [1 N If yes, approximate number of cars per block: C)
B4. Are large cul-de-sacs present? Y LI N

B5. Is trash present in curb and gutter? If so, Index Rating for Accumulation in Gutters
use the index to the right to record a.mount. Clean Filthy

Sediment [1 1 [] 2 [] 3 LI 4 LI 5
Organic Material LI 1 [1 2 [1 3 LI 4 LI 5

Litter LI 1 [12 LI 3 [14 [Is
C. STORM DRAIN INLETS AND CATCH BA INS -

Cl. Type of storm drain conveyance: [1 open enclosed LI mixed
C2. Percentage of inlets with catch basin storage: LI N/A
Sample 1-2 catch basins per NSA/HSI Ci Catch basin #1 C4. Catch basin #2
Latitude LL° S
Longitude 12.0 j? 75 77o -iS’ r7

LMK #
Picture # 10t 3i (01 36 €4’ó
Current Condition [,KI Wet LI Dry [l Wet LI Dry
Condition of Inlet [Clear []Obstructed Clear ElObstructed
Litter Accumulation ElY [] N []Y IN
Organics Accumulation ElY [N [Y [1 N
Sediment Accumulation I LI N JY [1 N
Sediment Depth (in feet) L.D-5 ft. 4 p. ft.
WaterDepth Z-.€).1- ft. .-O..i ft.
Evidence of oil and grease LIy I5J N [1Y Ij N
Sulfur smell []Y [N [1y N
Accessible to vacuum truck {Y LI N []y LI N
D. NON-RESIDENtIAL PARKING Lo’ (>2 acres)’ - -

Dl. Approximate size: ? acres

D2. Lot Utilization: Full [1 About half full LI Empty

D3. Overall condition of Pavement: LI Smooth (no cracks) Medium (few cracks) LI Rough (many cracks)
LI Very Rough (numerous cracks and depressions)

D4. Is lot served by a storm water treatment practice? [ Y LI N If yes, describe: 1]&jriJ
D5. On-site retrofit potential: LI Excellent Good LI Poor
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Streets and Storm Drains SSD
EICLXOLLUNEDUCTION$TRATEGJES,.
El. Degree of pollutant accumulation in the system: El High El Medium Low El None
E2. Rate the feasibility of the following pollution prevention strategies:

Street Sweeping: [1 High Moderate [1 Low
Storm Drain Stenciling: [1 High fj] Moderate El Low
Catch Basin Clean-outs: El High Moderate LI Low
Parking Lot Retrofit Potential: [1 High I Moderate El Low

CATCH BASIN SKETCHES

#1 #2

lw
M

*
I

Notes:

A-1O



Streets and Storm Drains SSD

WATERSHED:A Af SUBWATERSHED: CT. UMQUE SITE ID: c s72—c /

DATE:11161 c ASSESSED By: CAMERA ID: >

MAP GRID RAIN IN LAST 24 HouRs [1 Y N PlC #

A. LOCATION -

Al. Street names or neighborhood surveyed: , -

1

A2. Adjacent land use: [I Residential [I Commercial Industrial LI Institutional
[I Municipal [I Transport-Re1ated

A3. Corresponding HSI or NSA field sheet? If so, circle HSI or NSA and record its Unique Site ID here

B.STREETCONDITIONS --;-
-- - : :-

Bi. Road Type: El Arterial LI Collector I’Local LI Alley LI Other:

B2. Condition of Pavement: LI New LI Good Jdracked
B3. Is on-street parking permitted Y LI N If yes, approximate number of cars per block:

B4. Are large cul-de-sacs present? Y El N

B5. Is trash present in curb and gutter? If so, Index Rating for Accumulation in Gutters
use the index to the right to record amount. Clean Filthy

Sediment LI 1 LI 3 LI 4 LI 5
Organic Material [1 1 [1 2 [1 3 .,I14 LI 5

Litter [] 1 LI 2 [1 3 LI 4 El 5

Cl. Type of storm drain conveyance: LI open nc1osed LI mixed
C2. Percentage of inlets with catch basin storage: LI N/A
Sample 1-2 catch basins per NSA/HSI C3. Catch basin #1 C4. Catch basin #2
Latitude L_° ,5) ‘2 “ .LL° C)1
Longitude ...ZZ0

/ /7 t! 7
LMK #
Picture # i (; I 57’/ /6’ / — . 74
Current Condition Wet LI Dry LI Wet LI,Dry
Condition of Inlet L]Clear L]Obstructed L]Clear jObstructed
Litter Accumulation Ely N 4y [JN
Organics Accumulation []Y [1 N [IY LI N
Sediment Accumulation LI N [Y LI N
Sediment Depth (in feet) ft.

-
ç ft.

Water Depth (2. ft. C’. 5 ft.
Evidence of oil and grease ElY N ElY [i N
Sulfur smell LI [] N ElY [I N
Accessible to vacuum truck [IY LI N LI N
D.NON-REsrnNTJALPAR1UrGLO >2 acres) :-

Dl. Approximate size: acres
‘ i

D2. Lot Utilization: LI Full About half full LI Empty

D3. Overall condition of Pavement: LI Smooth (no cracks) LI Medium (few cracks) jRough (many cracks)
LI Very Rough (numerous cracks and depressions)

D4. Is lot served by a storm water treatment practice? LI Y N If yes, describe:

D5. On-site retrofit potential: LI Excellent LI Good LI Poor
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Streets and Storm Drains SSD

El. Degree of pollutant accumulation in the system: S High Medium []Low El None
E2. Rate the feasibility of the following pollution prevention strategies:

Street Sweeping: ligh 5 Moderate LI Low
Storm Drain Stenciling: LI High [1 Moderate [] Low
Catch Basin Clean-outs: LI High Moderate 5 Low
Parking Lot Retrofit Potential: LI High [] Moderate 5 Low

CATCH BASIN SKETCHES

#1 #2

I

Notes:

c O

(e,e(
5iV- Lot

N
V

c1)
6I ‘°

A-i 0



Streets and Storm Drains SSD

WATERSHED: j4-/..J1 SUBWATERSHED: LT1Z UNIQUE SITE ID: I 1l:- A-t- o
DATE:/J&j C’ ASSESSED By: ) CAMERA ID:

MAP GIUD RAIN IN LAST 24 HOURS LI Y [LN PlC #

Al. Street names or neighborhood surveyed:

Z7r

A2. Adjacent land use:Residential LI Commercial LI Industrial []institutional
LI Municipal [1 Transport-Related

A3. Corresponding HSI or NSA field sheet? If so, circle HSI or NSA and record its Unique Site ID here ,‘J 4— O (

Bl. Road Type: [jArterial Collector ]. Local LI Alley [1 Other:

B2. Condition of Pavement: LI New LI Good [4 Cracked LI Broken

B3. Is on-street parking permitted [Y LI N If yes, approximate number of cars per block: Z..

B4. Are large cul-de-sacs present? LI Y I.N
B5. Is trash present in curb and gutter? If so, Index Rating for Accumulation in Gutters
use the index to the right to record amount. Clean Filthy

Sediment LI 1 [ 2 LI 3 LI 4 LI 5
Organic Material 1 LI 2 LI 3 LI 4 LI 5

Litter LIl []2 LI3 LI4 LIs

Osi I
Cl. Type of storm drain conveyance: LI open [J enclosed LI mixed

C2. Percentage of inlets with catch basin storage; LI N/A t&. v1CM..

Sample 1-2 catch basins per NSA7HSI Ci Catch basin #1 C4. Catch basin #2
Latitude jj° 1407’ Z-” L0 ‘4’t ‘ 32 “

Longitude 2Z° 1-
‘ °Z-” ZZ

7C(
‘

LMK #
Picture #
Current Condition LI Wet [Dry LI Wet { Dry
Condition of Inlet RClear LiObstructed LIClear [Obstructed
Litter Accumulation []Y {.N LIY [/] N
Organics Accumulation LIY j N Dv I N
Sediment Accumulation Y LI N [y LI N
Sediment Depth (in feet) I ft. I ft.
Water Depth ft. ( ft.
Evidence of oil and grease LIY N LI N
Sulfur smell LIY [I N Dv [] N
Accessible to vacuum truck ]Y LI N Y LI N

A
Dl. Approximate size:

__________

acres

D2. Lot Utilization: LI Full LI About half full LI Empty

D3. Overall condition of Pavement: LI Smooth (no cracks) LI Medium (few cracks) LI Rough (many cracks)
LI Very Rough (numerous cracks and depressions)

D4. Is lot served by a storm water treatment practice? LI Y LI N If yes, describe:

________________________

D5. On-site retrofit potentiaL [1 Excellent LI Good LI Poor
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Streets and Storm Drains SSD
-

El. Degree of pollutant accumulation in the system: El High [1 Medium El Low El None
E2. Rate the feasibility of the following pollution prevention strategies:

Street Sweeping: []High [Moderate []Low
Storm Drain Stenciling: High El Moderate El Low
Catch Basin Clean-outs: High El Moderate El Low
Parking Lot Retrofit Potential: El High El Moderate Low

CATCH BASIN SKETCHES

#1

f

Hi
Notes:

#2

A-jO



4ev
Streets and Storm Drains SSD

WATERSHED-T SUBWATERSHED: C13 UMQUE SITE ID: (-AJ5 .)\ Of

DATE: 7j4/ f) ASSESSED BY: CAMERA ID:

Mu GRID RAIN IN LAST 24 HoURS LI Y Plc #

A. LOCATION

Al. Street names or neighborhood surveyed:

A2. Adjacent land use: ,Residential LI Commercial LI Industrial LI Institutional
LI Municipal C] Transport-Related

A3. Corresponding HSI or NSA field sheet? If so, circle HSI qQ)nd record its Unique Site ID here ti a4 Z

B. STREET CONDITIONS

Bi. Road Type: LI Arterial LI Collector []‘Local LI Alley LI Other:

B2. Condition of Pavement: LI New Good LI Cracked LI Broken

B3. Is on-street parking permitted Y LI N If yes, approximate number of cars per block: 3

B4. Are large cul-de-sacs present? LI Y E5 N

B5. Is trash present in curb and gutter? If so, Index Rating for Accumulation in Gutters
use the index to the right to record amount. Clean Filthy

Sediment f] 1 LI 2 LI 3 LI 4 LI 5
Organic Material LI 1 LI 2 3 LI 4 LI 5

Litter IIi LI2 LI3 LI4 LI5

C STOR DR NI1’tTSANDCATGIIEA INS I

Cl. Type of storm drain conveyance: LI open enclosed LI mixed

C2. Percentage of inlets with catch basin storage: LI N/A

Sample 1-2 catch basins per NSA/HSI C3. Catch basin #1 C4. Catch basin #2

Latitude D’ ..ff a ) ?7 U

Longitude I2 ? O 7
LMK #
Picture # /c2L- 3 Tf C) ‘Of- 7ff

Current Condition Li Wet [Dry {Wet LI Dry
Condition of Inlet 1Clear LIObstructed JClear LiObstructed
Litter Accumulation N LIY N
Organics Accumulation LIY N LI N
Sediment Accumulation 1Y LI N Y LI N
Sediment Depth (in feet) ft. p. ft.
Water Depth C7 ft. (2’ ‘ ft.
Evidence of oil and grease LIY N LIY E N
Sulfur smell LIY N LIY N
Accessible to vacuum truck []Y LI N [Y LI N

B. NON-RESIDENTIAL PARKING LO’i (>2 acres)

Dl. Approximate size: acres

D2. Lot Utilization: LI Full LI About half full LI Empty

D3. Overall condition of Pavement: LI Smooth (no cracks) LI Medium (few cracks) LI Rough (many cracks)
LI Very Rough (numerous cracks and depressions)

D4. Is lot served by a storm water treatment practice? LI Y LI N If yes, describe:

D5. On-site retrofit potential: LI Excellent LI Good LI Poor
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Notes:

Streets and Storm Drains SSD
E. MUNICIPAL JOLLUTANT REJ)UCTION STRATEGIES

El. Degree of pollutant accumulation in the system: El High Medium [1 Low El None
E2. Rate the feasibility of the following pollution prevention strategies:

Street Sweeping: El High [l Moderate [1 Low
Storm Drain Stenciling: LI High Moderate El Low
Catch Basin Clean-outs: High El Moderate fl Low
Parking Lot Retrofit Potential: [1 High Moderate El Low

CATCH BASIN SKETCHES

#1 #2

A-ID



Streets and Storm Drains SSJJ

WATERSHED: SUBWATERSHED: i #4itt11içUMQUE SITE ID:

DATE: 1i1&i i2 ASSESSED BY: I CAMERA ID:

MAP GRID RAIN IN LAST 24 houRs [1 Y N Plc # ]

.LOCATJON
f

- - -

Al. Street names or neighborhood surveyed:
A .

A2. Adjacent land use: Residential LI Commercial LI Industrial [] Institutional
[] Municipal [1 Transport-Related

Al Corresponding HSI or NSA field sheet? If so, circle HSI or NSA and record its Unique Site ID here JIJ5

Bi. Road Type: LI Arterial LI Collector Local LI Alley LI Other:

B2. Condition of Pavement: LI New Good LI Cracked LI Broken
B3. Is on-street parking permitted Y LI N If yes, approximate number of cars per block: ‘Z/b.
B4. Are large cul-de-sacs present? Y LI N

B5. Is trash present in curb and gutter? If so, Index Rating for Accumulation in Gutters
use the index to the right to record amount. 1J b Clean Filthy

Sediment LI 1 LI 2 LI 3 LI 4 LI 5
Organic Material LI 1 LI 2 LI 3 LI 4 LI 5

Litter LI 1 LI 2 LI 3 LI 4 LI 5
C.ST0RMDRAIN.INLETSANDCATciI-BA INS -: -

Cl. Type of storm drain conveyance: LI open 11 enclosed LI mixed
C2. Percentage of inlets with catch basin storage: LI N/A
Sample 1-2 catch basins per NSA/HSI C3. Catch basin #1 C4. Catch basin #2
Latitude .LLO -Q ç jjo ¶\ o
Longitude i’O L ‘

LMK #
Picture #
Current Condition LI Wet Dry LI Wet Dry
Condition of Inlet ]Clear LIöbstructed [C1ear LIObstructed
Litter Accumulation LIY IN LIY .N
Organics Accumulation LIY N LI {j N
Sediment Accumulation LI [j N LIY Jj N
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MEMORANDUM

TO: Technical Advisory Committee, Tankerhoosen River Watershed Management
Plan and Town of Vernon Land Use Commissioners

FROM: Erik Mas, P.E., Fuss & O’Neill, Inc.

DATE: June 9, 2008

RE: Stormwater and Low Impact Development (LID) Regulations in the
Tankerhoosen River Watershed – Vernon Regulatory Review

1.0 INTRODUCTION

Fuss & O’Neill is working with the Friends of the Hockanum River Linear Park, Inc., in
collaboration with its project partners (Town of Vernon Planning Department, Town of
Vernon Conservation Commission, North Central Conservation District, Hockanum River
Watershed Association, Rivers Alliance of Connecticut, Inc, and the Belding Wildlife Trust) to
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 to protect and improve the health of the Tankerhoosen River watershed, which
is a particularly valuable natural resource, demonstrated by the Class A water quality in the
upper regions of the watershed that harbor the Belding Wild Trout Management Area, one of
only two such Class I areas east of the Connecticut River.

A key element of the 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 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
stormwater management approaches to address stormwater quantity and quality objectives.
Communities, including Vernon, are faced with a mandate to meet State and Federal Phase II
stormwater permit requirements under the National Pollutant Discharge Elimination System
(NPDES) 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. An opportunity exists for the Town of Vernon to develop and implement an ordinance
or other regulatory mechanism to satisfy Phase II stormwater regulatory requirements, while
also strengthening the existing land use controls to protect natural resources within the
Tankerhoosen River watershed.

This memorandum summarizes our review of Vernon’s existing land use regulations and related
planning documents that pertain 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 Town’s land use regulations. The information presented in this
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technical memorandum is intended 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
stormwater management and related natural resource protection issues in the Town of Vernon:

• Subdivision Regulations,
• Zoning Regulations,
• Inland Wetland and Watercourses 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 lot layout, water supplies, sanitary sewage facilities, stormwater drainage,
utilities, open space, street widths, grades and construction, and other necessary improvements.
The following 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 may require the set aside of Open Space as part of a subdivision
where the Commission finds 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 Diversity Database Areas as updated by the Connecticut Department of

Environmental Protection
o Unconsolidated Aquifers and Aquifer Protection Areas
o Areas indicated for future community facility needs
o Existing open areas and significant cultural and natural resources
o Potential open space system
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o Land Use Plan and Strategy
o Significant natural and cultural resources inventory
o Viable vernal pools verified by the Town of Vernon 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 Hockanum 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, Hockanum River Trail, Risley Pond Trail, Land Trust
Trail, Belding Path, Hockanum River Linear Park, Box Mountain Greenway, Talcottville
& Tankerhoosen Trail/open space system, Ellington Trail System, Tolland Trail System,
Bolton Greenways, Manchester Greenways, other potential greenway, linear park, or
trail identified in the POCD or by the Department 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 the 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 graded, cleared, disturbed, or used as a temporary or permanent repository for
stumps, brush, earth, building materials, debris, detention ponds, or basins.

• Section 6.4 - Lot Grading and Drainage: Grading plans shall be submitted where
substantial grading 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.

Comment: Contains an outdated reference to a previous version of the State Erosion and Sedimentation
Control Handbook. Revise the language to reference the current CT Erosion and Sedimentation
Control Guidelines, as amended
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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 with fitting the development to the topography. Building sites above the grade of
the streets provides opportunity for use of roadside swales. Consider adding a provision to allow
elimination of curbing for roads for grades less than 5% to encourage the use of vegetated swales and
similar LID 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 feet
with an island radius of 20 feet.

Comment: The radius of cul-de sacs should be the minimum required to accommodate emergency and
maintenance vehicles. 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. 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: 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 required pavement width needed to support travel
lanes; on-street parking; and emergency, maintenance, and service vehicle access. Consider pavement
widths of between 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.

• 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 requirement for curbs on all new roads appears to preclude the use of curbless roads and
open vegetated channels for 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.
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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 adequate 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 quantity, concentration or velocity to
cause damage or create a nuisance on adjoining property.

Comment: The Subdivision Regulations do not include post-development peak flow, 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 square mile or over, the design of culverts, bridges and
through watercourses shall be based upon not less than a 100-year storm. On
watersheds of less than one square mile, the design for the through drainage system
shall be for no: less than a 50-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 a 10-year storm.

Drainage ditches will, in general, not be permitted where it is feasible to install
underground pipe.

Comment: This requirements restricts the use curbless roads and roadside vegetated swales in lieu of
traditional curb, gutter, and piped drainage.

• Section 6.12.1 - Sidewalks: Sidewalks shall be required in all subdivisions on at least one
side of all new streets, unless waived by a three-quarters vote of all members of the
Commission, and may be required on both sides at the discretion of the Commission.

Comment: Sidewalks required on two side of the street increase impervious cover. Where practical,
consider locating 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: A soil erosion and
sediment control 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 subdivision of land shall be exempt from
these soil erosion and sediment control regulations.

Comment: Construction of single family dwellings that disturb an acre or more of land are subject to
state and federal NPDES 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 of land.
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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 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 concept is consistent with LID principles to protect and preserve natural features of a
site.

2.2 Zoning Regulations

Site development in the Town of Vernon must comply with 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 Quality 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.
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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: Minimum setbacks and frontage distances can increase impervious cover. Front yard
setbacks, which dictate how far houses must be from the street, can extend driveway length. Large side
setbacks and frontage distances influence the road length needed to serve individual lots. Review current
setbacks and lot dimensions for potential to relax side yard setbacks and allow narrower frontages to
reduce road length and site imperviousness, and to relax front setback requirements to reduce driveway
length and lot 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
Planning & Zoning Commission may reduce the number of off-street parking spaces
which must be installed provided that the required number of spaces is reduced by no
more than 20%, the number 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 dimensions for off-street parking and truck
loading spaces, which already appear to be at or near recommended minimum values.

Comment: Parking ratios typically represent the minimum number of spaces needed to accommodate the
highest hourly parking rate at the site. In many cases, parking ratios far exceed parking demand, which
refers to the number of spaces actually used for a particular land use. Parking ratios often result in far
more spaces than are actually required because ratios are typically set as minimums and not maximums.
This results in excessive impervious cover for many land uses. Existing parking ratios should be
reviewed 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 maximum provided all of the spaces above the maximum number are composed
of a pervious surface, and where adequate stormwater management is provided. Also 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.



MEMO: Vernon Regulatory Review, Tankerhoosen River Watershed Management Plan
June 9, 2008
Page 8

F:\P2005\0257\A20\Town Regulations and Data\Vernon_Regulatory_Review_Memo_20080605.doc
Corres. (MA)

Shared parking is another strategy that reduces the number of parking spaces needed by allowing
adjacent land uses to share parking lots, particularly when parking demands occur at different times
during the day or week. Section 12.3 appears to allow for shared parking for non-residential uses,
although it is unclear if the Town actively promotes shared parking. Where shared parking is used, the
Zoning Regulations should require a corresponding reduction in parking spaces.

Also consider adding language to Section 12 that references specific stormwater management and
landscape design standards in the Connecticut Stormwater Quality Manual, local stormwater
management design manual, other sections of the Zoning regulations, or new/modified local stormwater
management and LID regulations.

Model zoning regulations for parking were developed in 2003 for communities in northwestern
Connecticut through a study sponsored by the Northwestern Connecticut Council of Governments
(NWCCOG), the Litchfield Hills Council of Elected Officials (LHCEO), and the Connecticut
DEP. This document provides a good starting point for reviewing and modifying local zoning
regulations for parking to address impervious cover and stormwater management issues.

• Section 18 – Activities Requiring a Certified Erosion and Sediment Control Plan: A soil
erosion and sediment control plan shall 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 of the Zoning Regulations is consistent with the Erosion and Sediment Control
Plan requirements (Section 6.14) of the Subdivision Regulations. Construction of single family dwellings
that disturb an acre or more of land are subject to state and federal NPDES 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 of land.

• 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 of the Zoning Regulations is consistent with Section 13 of the Subdivision
Regulations.

2.3 Inland Wetlands & Watercourses Regulations

The Town of Vernon 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 their disturbance and pollution, maintaining and improving water
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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 organisms.

• Section 2 – Definitions, Regulated Activity: 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, paving, excavating, constructing,
depositing, or removing of material and discharging of stormwater on the land within
the following upland review areas is a regulated activity:

Resource Upland Review Area
Wetland and Watercourse 100 ft.
Hockanum River, Ogden Brook, Tankerhoosen
River, Gage’s Brook, Railroad Brook, Walker
Reservoir West, Walker Reservoir East, and Valley
Falls Pond

200 ft.

Other Agency Discretion*
*The Commission may rule that any activity that alters 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 activity
whether located within or outside the Regulated Area that is likely to have an affect on the
wetlands or watercourses is a Regulated Activity.

Additionally, the Commission may rule that any activity that alters 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.

• Section 2 – Definitions, Significant Activity: A “significant activity” includes any activity
involving a deposition or removal of material which will or may have a substantial
adverse effect on the Regulated Area or on another part of the inland wetland or
watercourse system or an activity which substantially changes the natural channel or
may inhibit the natural dynamics of a watercourse system or substantially diminishes the
natural capacity of an inland wetland or watercourse to support desirable biological life,
prevent flooding, supply water, assimilate waste, facilitate drainage, and/or provide
recreation and open space, or any activity 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 Water Compliance Division of the Connecticut
Department of Environmental Protection.

• Section 4.3.2 – Fee Schedule: A technical review 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 tributaries), 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.
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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 ½ 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 table, 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 Stormwater Quality Manual or local design
guidance. The regulations also do not require or recommend the use of LID 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 watercourse protection area with landscape buffer may be reduced
when (1) an engineered stormwater management and pollution control system
employing technical best management practices (BMP) 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.
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2.4 Plan of Conservation and Development

The Vernon Plan of Conservation and Development (June 2001) presents a detailed strategy for
open space conservation and preservation, including increasing the amount of preserved open
space as well as creating linkages between open space areas.  The Plan identifies priority open
space preservation areas along the Hockanum and Tankerhoosen River corridors.

A series of neighborhood meetings were held as an initial phase of the POCD.  Several
common themes emerged at public meetings.  The themes associated with the protection of
open space and watercourses included:

• Need to preserve open space for perpetuity in a positive, planned manner with adequate
financial resources devoted 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 quality of the Town’s lakes and rivers as well as groundwater should be
protected.

In addition to the currently-implemented Zoning Regulations, Subdivision Regulations, and
Inland Wetlands 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 rivers and would supplement the inland wetland and underlying zoning regulations, with
the added provision that the land within the buffer areas and the river itself would remain in a
natural, undisturbed state.

3.0 OBSERVATIONS & PRELIMINARY RECOMMENDATIONS

Based on our review of the Town’s existing land use regulations and planning documents that
pertain to stormwater management and natural resource protection, we offer the following
observations and preliminary recommendations for discussion during the upcoming workshop
meeting with the Tankerhoosen River Management Plan Technical Advisory Committee and
the Town of Vernon land use commissioners.

3.1 Observations

The Town has a number of land use regulations that regulate construction and post-
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 watercourse buffers. However, there are several areas where the
regulations and design standards and guidance could be strengthened through amendments or
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new regulations to clarify and strengthen stormwater management requirements and better
promote the use of LID principles.

1. Stormwater Management Standards and Design Manual

The Town land use regulations do not contain specific stormwater management standards. The
Zoning Regulations reference the recommendations and design guidance contained in the
Connecticut Stormwater Quality Manual, while the Subdivision Regulations indicate that
stormwater systems shall be designed by methods approved by the Town Engineer. The Inland
Wetlands and Watercourses Regulations do not contain specific stormwater management
standards and do not reference 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 detailed design guidance for specific
stormwater treatment practices, it does not prescribe a set of stormwater standards due to the
lack of state-wide stormwater 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 recently developed guidance on LID design methods and
clear incentives for developers to use LID over traditional stormwater 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 regulations 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



MEMO: Vernon Regulatory Review, Tankerhoosen River Watershed Management Plan
June 9, 2008
Page 13

F:\P2005\0257\A20\Town Regulations and Data\Vernon_Regulatory_Review_Memo_20080605.doc
Corres. (MA)

requirements, while at the same time incorporating LID principles and addressing natural
resource protection issues. The Town’s existing land use regulations address some of the
elements of the post-construction stormwater management “regulatory mechanism” required
by the DEP Phase II Stormwater program. However, none of the existing regulations, either
individually or collectively, addresses post-construction stormwater management in a
comprehensive manner as required by the Phase II program. Additionally, the Town may want
to consider regulating stormwater runoff from projects that may not currently be subject to
Town land use 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 Review
Area).

Two general approaches exist for implementing a comprehensive stormwater regulatory
mechanism to meet Phase II stormwater program requirements and to incorporate LID
principles and other specific community objectives. One approach involves developing a new
stand-alone stormwater 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/LID 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. Stand-Alone Stormwater Ordinance

• 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 effective way to address the Phase II Stormwater program
regulatory mechanism requirement than separate revisions to the individual
municipal land use regulations that are currently 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 Town.  The Phase II General Permit requires
that the ordinance apply to projects 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 applicability thresholds
could be considered as well.  The ordinance should incorporate by reference the
technical standards and design guidance contained in a local stormwater manual
and/or the Connecticut Stormwater Quality Manual, as amended.
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• The stand-alone stormwater ordinance could be administered by the
Engineering Department, which would initially receive stormwater management
permit applications for land disturbance activities subject to the ordinance.
Stormwater 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 Regulatory Commission would
be reviewed solely by the Engineering Department for compliance with the
ordinance. This administrative structure places responsibility for stormwater
management plan review on those agencies that already perform regulatory
reviews (P&Z and IW), but consolidates authority for the stormwater 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 “stormwater inspector” position
within the Engineering Department. The stormwater inspector would be
responsible for conducting stormwater inspections during and after construction
of stormwater facilities in support of the new ordinance, as well as augment the
related inspection capabilities of Building Inspector and Zoning Enforcement
Officer.

• Short-term funding for administration of the post-construction stormwater
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
stormwater utility.  However, these funding sources are often difficult to
implement due to public resistance.  Stormwater utilities have been established
in Chicopee, Massachusetts, Burlington, Vermont, and elsewhere throughout
the U.S.  Stonington, Connecticut has investigated the feasibility of a stormwater
utility. Several other Connecticut coastal communities are undertaking DEP-
funded demonstration projects to explore the feasibility of developing and
implementing a stormwater utility. Vernon may also explore the feasibility of a
stormwater utility or similar stormwater service charge, although this would
likely be a long-term potential funding source.

b. Incorporation of Stormwater Management/LID Requirements in Zoning Regulations

• Incorporate a new post-construction stormwater management and LID section
into the existing Zoning Regulations. The new section could be similar to 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, but rather in a local stormwater manual to avoid the need for



MEMO: Vernon Regulatory Review, Tankerhoosen River Watershed Management Plan
June 9, 2008
Page 15

F:\P2005\0257\A20\Town Regulations and Data\Vernon_Regulatory_Review_Memo_20080605.doc
Corres. (MA)

significant future amendments to the regulations when the standards or design
guidance are revised. A copy of the recent amendment to the Town of Tolland
Zoning Regulations, which added a new LID section, is included as Attachment
B of this memorandum.

• In addition, the Zoning Regulations could be modified to potentially require a
Stormwater Management Plan for a proposed activity that only requires a
Building Permit, such as a single-family dwelling, if it results in the disturbance
of one or more acres (the Phase II permit minimum requirement) or a lower
threshold selected by the Town. The following sample language is an excerpt
from the Guilford Zoning Regulations:

Stormwater Management Plans shall be prepared for any Site Plan, Coastal Site Plan
(CAM) or Special Permit Application in accordance with 273-75.F(3) of this Code.
Futhermore, for an Application for Certificate of Zoning Compliance (Building Permit) for
any new single family dwelling, the Town Engineer, or the Environmental Planner may
require that a Stormwater Management Plan be prepared, all or in part, as required by 273-
75.F.(3) when he/she has determined that the development if the single family dwelling may
have an adverse impact on stormwater quality.

This approach consolidates stormwater management review within the Planning
and Zoning Commission through the existing site plan and special permit
application review process. The Subdivision and Inland Wetlands and
Watercourses Regulations would also need to be modified to require a
Stormwater Management Plan consistent with the Zoning Regulations.

3. LID Incentives and Obstacles

Although recent studies demonstrate that LID practices can reduce project costs and improve
environmental performance, the perception still exists that site development using LID is more
expensive than traditional approaches to stormwater management. Initial project costs may be
higher in some cases than those for conventional design. However, significant savings are
typically realized due to reduced costs for site grading and preparation, stormwater
infrastructure, site paving, and landscaping (USEPA, Reducing Stormwater Costs through Low
Impact Development (LID) Strategies and Practices, EPA publication number 841-F-07-006,
December 2007).

Many states and local communities have adopted LID credit systems as an added incentive for
developers to use LID, and in particular non-structural measures, to ultimately reduce the size
and cost of structural stormwater management systems.

LID Site Design Credits encourage environmentally sensitive site design and LID 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 certain stormwater standards by implementing
LID site design techniques according to a prescribed set of standards. The Tolland LID Design
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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 infiltration and filtering 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 stability,
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. Local Regulations and Impervious Cover

Impervious cover in a watershed is a strong indicator of the overall quality of streams and
aquatic ecosystems. The correlation 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).
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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 discussed in the previous
section. These recommendations are intended to facilitate a discussion 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. Town Design Manual

• Develop a Town stormwater and LID design manual. A local manual should reference
applicable sections of the Connecticut Stormwater Quality 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 Recommendation 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 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 stormwater management 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 for stormwater management facilities.

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

2. Stormwater Management Standards

• Develop and incorporate into the Town stormwater 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 (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 stormwater standards could include LID
requirements, complement the hydrologic sizing criteria in the Connecticut Stormwater
Quality Manual 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 Attachment D.
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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. Other Amendments 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 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. 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 of between
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.
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• Section 6.7.2 (Design Standards, Curbs): Consider eliminating the curbing requirement
for roads with grades less than 5% to encourage the use of vegetated 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.

• Section 6.14 (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 1 or 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, Setbacks 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 imperviousness, 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 maximum provided all of the spaces
above the maximum number are composed of a pervious surface, and where adequate
stormwater management is provided. Also 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.
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Clarify Section 12 of the regulations to encourage the use of shared parking. Where
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 stormwater 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 1 or more acres of land, which is consistent with
the Phase II Stormwater Program regulatory requirement.

Inland Wetlands 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 Stormwater Quality Manual.
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ATTACHMENT A

Draft Model Stormwater Ordinance
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DRAFT

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-construction 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)1, 8-2
(a)2, 8-253, and 22a-36 to 22a-45 inclusive4, and 8-2(b)5 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

1 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 welfare… ”
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.
5  “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 of any proposal for development.”
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“Responsible Authority” shall be responsible for the 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:

(1) "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 of life 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.

(10) "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.

(11) “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.
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(13) "Drainage area" means an area that contributes runoff to a single point measured in a
horizontal plane, which is enclosed by a ridgeline.

(14) “Easement" means a grant or reservation 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.

(15) “Exemption" means those land development activities that are not subject to the
stormwater management requirements contained in this ordinance.

(16) “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.

(17) “Extreme flood volume” means the storage volume required to control those infrequent but
large storm events in which overbank flows reach or exceed the boundaries of the 100-
year floodplain.

(18) "Flow attenuation" means prolonging the flow time of runoff to reduce the peak discharge.

(19) "Grading” means any act by which soil is cleared, stripped, stockpiled, excavated,
scarified, filled or any combination thereof.

(20) “Groundwater recharge volume (GRV)” means that portion of the water quality volume
used to maintain groundwater recharge rates at development sites.  Methods for calculating
the groundwater recharge volume are specified in the Design Manual.

(21) “Guidelines” means the Connecticut Guidelines for Soil Erosion and Sediment Control, as
amended, or as may be amended, established pursuant to Section 22a-328 of the
Connecticut General Statutes.

(22) "Infiltration" means the passage or movement of water into the soil surface.

(23) "Off-site stormwater management" means the design and construction of a facility
necessary to control stormwater from more than one development.

(24) "On-site stormwater management" means the design and construction of systems necessary
to control stormwater within an immediate development.

(25) “Peak runoff attenuation” means controlling by structural practices the volume to prevent
an increase in the frequency of out of bank flooding generated by development.

(26) “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.

(27)  “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.

(28) “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).
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(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.

(29) “Responsible Official” means (City Name) Director of Public Works (“Director”).

(30) "Retention structure" means a permanent structure that provides for the storage of runoff
by means of a permanent pool of water.

(31) “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.

(32) “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.

(33) "Sediment" means soils or other surficial materials transported or deposited by the action
of wind, water, ice, or gravity as a product of erosion.

(34) "Site" 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.

(35) "Stabilization" means the prevention of soil movement by any of various vegetative and/or
structural means.

(36) "Stormwater management" means the selective use of various management measures to
effectively address the adverse water quality and quantity impacts of urban stormwater
runoff.

(37) "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 stormwater 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.

(38) “Stormwater  Treatment  Practice”,  as  defined  in  the  Design  Manual,  means  a  measure
constructed for primary treatment or secondary treatment of stormwater runoff.

(39) “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.
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(40) "Variance" means the modification of the minimum stormwater management requirements
for specific circumstances such that strict adherence to the requirements would result in
necessary hardship and not fulfill the intent of this ordinance.

(41) "Waiver" means the relinquishment from stormwater management requirements by the
Responsible Authority for a specific development on a case-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, wash,
and all other bodies of water, natural or artificial, vernal or intermittent, public or private
in and including any adjacent area that is subject to inundation from overflow or flood
water.

(39) “Watershed” means the total drainage area contributing runoff to a single point.

(40) “Water quality volume” means the volume of runoff generated by one inch of rainfall on
the site.

3.0 APPLICABILITY

3.1 Scope

No person shall develop land for residential, commercial, industrial, municipal, or institutional uses without
having provided stormwater management measures that 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 noted:

A. Development of single family residential property that results in the disturbance of less than one (1)
acre of land, not including projects less than one (1) acre that are part of a larger common plan of
development or sale that will ultimately disturb greater or equal to one (1) 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;
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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 / Watershed Management Plans

A. Stormwater management quantity control waivers may be granted by the Responsible Authority to
projects when the Responsible Authority determines 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:

(1) 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 determines 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 existing 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:

(1) 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 10-year frequency storm event is required according to the
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 groundwater recharge volume, 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 downstream from a proposed
project.

B. Stormwater management and development plans where applicable, shall be consistent with adopted
and approved watershed management plans or flood management plans as approved by the 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 Stormwater Management Measures.

(1) The following nonstructural stormwater management practices shall be applied according
to the Design Manual to minimize increases in new development runoff:

(a) Natural area conservation;

(b) Disconnection of rooftop runoff;

(c) Disconnection of non-rooftop runoff;

(d) Sheet flow to buffers;

(e) Grass channels; and

(f) 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 of this ordinance may be reduced
when nonstructural stormwater management practices are incorporated into site designs
according to the Design Manual.

(4) The use of nonstructural stormwater management practices may not conflict with existing
State or local laws, ordinances, or policies.

(5) Nonstructural stormwater management practices used to reduce the minimum control
requirements must be recorded and remain unaltered by subsequent property owners.
Prior approval from the Responsible Authority shall be obtained before nonstructural
stormwater practices are altered.

B. Structural Stormwater Management Measures.
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 (1) 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) Combination 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, subject 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 1 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 stormwater management plan or
waiver application to the Responsible Authority for review and approval, unless otherwise
exempted.  The stormwater 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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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.

B. Notification of approval or reasons for disapproval or modification shall 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.

5.2 Contents of the Stormwater Management Plan

A. The developer is responsible for submitting a stormwater management plan that meets the design
requirements of this ordinance.  The plan shall 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 engineer licensed in Connecticut shall certify on the
drawings that all clearing, grading, drainage, construction, and development shall be conducted in
strict accordance with the plan.  If a stormwater management plan involves direction of some or all
runoff off of the site, it is the responsibility of the developer to obtain from adjacent property
owners any easements or necessary property interests concerning flowage of water.  Approval of a
stormwater management plan does 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 shall be as follows:

B. Reports submitted for stormwater management plan approval shall include:

(1) 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 all watercourses, impoundments, and wetlands on or adjacent to the site or
into which stormwater 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.

C. Construction drawings submitted for stormwater management plan approval shall include the
following:

(1) A vicinity map;

(2) Topography survey showing existing and proposed contours, including the area necessary
to determine downstream analysis for proposed stormwater management facilities;

(3) Any proposed improvements including location of buildings or other structures,
impervious surfaces, storm drainage facilities, and all grading;
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(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 any on-site wetlands;

(7) Structural and construction details for all components of the proposed drainage system or
systems, and stormwater management facilities.

(8) All necessary construction specifications;

(9) A sequence of construction;

(10) Data for total site area, disturbed area, new impervious area, and total impervious area;

(11) 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 Responsible Authority shall require that a
professional engineer licensed in the State prepare the design.

6.0 PERMITS

6.1 Permit Requirement

A building 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 fee schedule shall be established by the Responsible Authority based upon the
relative complexity of the project and may be amended from time to time.

6.3 Permit Suspension and Revocation

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. Changes in site runoff characteristics upon which an approval or waiver was granted.

C. Construction is not in accordance with the approved plan.

D. Noncompliance with correction notice(s) or stop work order(s) issued for the construction of the
stormwater management facility.

E. An immediate danger exists in a downstream area in the opinion of the Responsible Authority.

6.4 Permit Conditions

In granting the plan approval, the Responsible Authority may impose such conditions that may be deemed
necessary to ensure compliance with the provisions of this ordinance and the preservation of the public
health and safety.
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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 used 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 releasing 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:

(1) 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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(i) Core trenches for structural embankments

(ii) Inlet and outlet structures, anti-seep collars or diaphragms, and watertight
connectors on pipes; and

(iii) Trenches for enclosed storm drainage facilities;

(b) During placement of structural fill, concrete, and installation of piping and catch
basins;

(c) During backfill of foundations and trenches;

(d) During embankment construction; and

(e) Upon completion of final grading and establishment of permanent stabilization.

(2) For stormwater wetlands – at the stages specified for pond construction in 8.2 A (1) of this
section, during and after wetland reservoir area planting, and during the second growing
season to verify a vegetation survival rate of at least 50 percent.

(3) 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 final grading and establishment of permanent stabilization;

(4) For infiltration basins – at the stages specified for pond construction in 8.2 A (1) of this
section and during placement and backfill of underdrain systems.

(5) For filtering systems:

(a) During excavation to subgrade;

(b) During placement and backfill of underdrain systems;

(c) During placement 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 of final grading and establishment of permanent stabilization.

(6) 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.

(7) For nonstructural practices – upon completion of final grading, the establishment of
permanent stabilization, and before issuance of use and occupancy approval.

(8) For secondary treatment practices, including subsurface manufactured devices:
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(a) During excavation to subgrade;

(b) During placement and backfill 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 of final grading and establishment of permanent stabilization;

B. The Responsible Authority may, for enforcement purposes, use any one or a combination of the
following actions:

(1) 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 Stormwater Management subtitle or this ordinance.

C. Any step in the enforcement process may be taken at any time, depending on the severity of the
violation.

D. Once construction is complete, as-built plan certification shall be submitted by a professional
engineer licensed in the State to ensure that constructed stormwater 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.

9.0 MAINTENANCE

9.1 Maintenance Inspection

A. 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
agreement between the owner and the Responsible Authority shall be executed for privately owned
stormwater management systems as described in 9.2 of this section.

B. The owner (or the developer during construction) shall maintain inspection reports for all
stormwater management systems.

C. Inspection reports for stormwater management systems shall include the following:

(1) The date of inspection;

(2) Name of inspector;

(3) The condition of:

(a) Vegetation or filter media;

(b) Fences or other safety devices;
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(c) Spillways, valves, or other control structures;

(d) Embankments, slopes, and safety benches;

(e) Reservoir or treatment areas;

(f) Inlet 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

(j) Any other item that could affect the proper function of the stormwater
management system.

(4) Description of needed maintenance.

D. After notification is provided to the owner of any deficiencies discovered from an inspection of a
stormwater management system, the owner shall have 30 days or other time frame 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.

E. 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

F. If, after an inspection by the Responsible Authority, the condition of a stormwater 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.

9.2 Maintenance Agreement

A. Prior to the issuance of any building permit 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.

B. The applicant and/or owner shall record the agreement in the land records of (City Name).

C. 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 the facility in proper working condition.  The owner(s) of the facility shall
be 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
County/Municipality.

9.3 Maintenance Responsibility

A. 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 with approved plans.
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B. A maintenance schedule shall be developed for the life of any stormwater management facility and
shall 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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ARTICLE XXIV 

LOW IMPACT DEVELOPMENT 
 
The Town of Tolland 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. 
 
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. 
 
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 features. 

• Minimize land clearing and disturbance and increase natural landscape 
buffers at the limit of development to improve 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 

 
 
 
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. 
 
     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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     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) 
  
     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. 
 
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. 

 
     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 

 
     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. 

 
 

• 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 

 
     4.  Education and Maintenance 

• Develop reliable long-term maintenance protocols for LID systems with built in 
enforcement provisions. 
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• Educate homeowners, building owners and landscape contractors on the 
appropriate maintenance requirements for LID systems 

 
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 

 
     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 

 
     3.  Surface Treatment Systems: 

• Permeable Pavement, Permeable Concrete, Concrete or PVC Pavers with 
gravel or grass surface 

 
     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 

 
Refer to Town of Tolland Design Manual for more information on individual systems. 
 
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 

 136 



F:\P2005\0257\A20\Town Regulations and Data\Vernon_Regulatory_Review_Memo_20080605.doc
Corres. (MA)

ATTACHMENT C

Example LID Site Design Credit System



F:\P2005\0257\A20\Town Regulations and Data\Attachment C - LID Credit System.doc

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 LID Site Design Credits

There are five types 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 (WQV) provided that 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 stormwater runoff and good drainage design.

Not Eligible for Credits

The LID Site Design Credits may not be applied to reduce the required Groundwater Recharge
Volume and the required Water Quality Volume:

• At sites where stormwater runoff is directed 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.
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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
building is not used for industrial purposes.

Runoff from green roofs is not eligible for Credit 3.

1. Natural Area Conservation Credit

A credit is given when natural areas are conserved at development sites, thereby preserving
predevelopment hydrologic and water quality characteristics. A simple WQV credit is granted
for all conservation areas permanently protected under conservation easements. Under this
credit, the design engineer can substract the conservation areas from the total site area when
computing the water quality volume. The volumetric runoff coefficient, R, is still based upon
the percent impervious cover for the entire site. As an additional incentive, the post-
development curve number (CN) for all natural areas permanently protected can be assumed to
be woods in good condition when calculating the total site CN.

Minimum Criteria for Credit:
• The area shall not 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 shall be delineated in the field.
• The area shall be located within an acceptable conservation easement or other

enforceable instrument that provides perpetual protection of the area.
• The area shall be 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 structural
practices to treat the WQV (Standard 4) and GRV (Standard 5) for low density or cluster
residential developments.

Minimum Criteria for Credit:

Single Lot Development
• Total site impervious cover is less than 15%.
• Lot size shall be at least 1 acre.
• 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.

Multiple Lot Development
• Total site impervious cover is less than 15%.
• Lot size shall be at least 1 acre if clustering techniques are not used.
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• If 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
filtering. 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

roof length. 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/infiltration 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 stormwater 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-term saturated hydraulic conductivity of
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the soil is at least 0.17 inches/hour.  The soil evaluation must identify the soil texture,
Hydrologic Soil Group and depth to groundwater. 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
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 is
complete.

• 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.

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 provide filtration (through sheet flow) and infiltration into
the soil can occur.  This credit can be obtained by grading the site to promote overland
vegetative filtering and infiltration.  This credit is available for paved driveways, roads, and
parking lots associated with all land uses, except for high-intensity parking lots that generate
1,000 or more vehicle trips per day or runoff not segregated from land uses with higher
potential pollutant loads.

Disconnected impervious areas can be subtracted from the site impervious area when
computing the WQV. In addition, disconnected impervious surfaces can be used to reduce the
GRV.

Minimum Criteria for Credit:
• The maximum contributing impervious flow path length shall be 75 feet.
• The length of the qualifying pervious area must be equal to or greater than the length of

the contributing impervious area.
• Dry wells, rain gardens, or other filtration/infiltration treatment practices may be

utilized to compensate if the site cannot meet the required length of the qualifying
pervious area.

• The width of the qualifying pervious 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 qualifying pervious area shall be on a slope less than or equal to 5%.
• The impervious area draining to any one discharge location cannot exceed 1,000 square

feet.
• Qualifying pervious areas should be located on relatively permeable soils (HSGs A and

B). A soil evaluation is required to confirm the soil type.  The soil evaluation shall also
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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
determine if a spreading device is needed to 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 infiltrative 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 credit is given when stormwater is effectively treated by a natural buffer to a stream or
forested area. Effective treatment is achieved when pervious and impervious area runoff is
discharged to a grass or forested buffer via overland flow. The use of a filter strip is
recommended to treat overland flow in the green space of a development site. This credit
includes subtracting the area draining by sheet flow to a buffer from the total 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 to 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.
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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 Department of Environmental Protection
Connecticut Stormwater Quality Manual.

Standard 1: Stormwater Management Practices

Stormwater Management Practices shall be used to meet the conditions below for control of
peak flow and total 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 or other unexpected contamination event.

D. Pumping of stormwater 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 to 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:\P2005\0257\A20\Town Regulations and Data\Attachment D - Example Stormwater Standards.doc

a. Identify, map, and preserve the site's natural  features and environmentally
sensitive areas such as wetlands, native vegetation, mature trees, slopes,
drainageways, permeable soils, flood plains, woodlands and soils to the greatest
extent possible;

b. Minimize grading and clearing;
c. Delineate potential building envelopes, avoiding environmental resource areas

and appropriate buffers by clustering buildings and reducing building footprints;
d. Develop methods to minimize impervious surfaces, and protect and preserve

open space. Reduce impervious surfaces wherever possible through alternative
street 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 maximize sheet flow;
f. Use nonstructural, 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 can trap and filter runoff);
h. Use drought-resistant vegetation;
i. Manage runoff using smaller, decentralized, low-tech stormwater management

techniques to treat and recharge stormwater close to the source in place of a
centralized system 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
functional 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 soils that will store, filter and infiltrate runoff, bioretention areas (rain
gardens), rain barrels and cisterns, and permeable pavement.

[NOTE: An “LID Site Design Credit” is available to encourage proponents to incorporate
LID techniques in their projects.  In exchange for directing runoff from roads and
driveways to vegetated open areas, preserving natural areas on development sites, or
directing runoff to landscaped or undisturbed areas, the LID credit system allows
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 subject
to the Water Quality and Groundwater Recharge Standards. The proposed LID Site Design
Credits include:

• 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]
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Standard 3: Protection of Natural Hydrology

[NOTE: These standards are further reinforced through the LID Credit System.]

A. Site disturbance shall be minimized. The area outside the project 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 prior 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 smallest (lightest) equipment
possible and minimizing travel over areas that will be revegetated (e.g., lawn areas) or
used to infiltrate stormwater (e.g., bioretention areas). In no case shall excavation
equipment be placed in the bottom of an infiltration 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 or lowered 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. Priority 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 flows 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 Stream 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 flow rate
shall be (a) less than or equal to 50 percent of two-year, 24-hour storm pre-development
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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 Connecticut Stormwater Quality Manual.

B. Conveyance Protection – The 10-year, 24-hour post-development peak flow rate shall
not exceed the pre-development peak flow 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
Standard may be waived for sites that discharge to a large river, lake, estuary, tidal
waters, or land subject to coastal storm flows, as described in the Connecticut Stormwater
Quality Manual.

D. Emergency Outlet Sizing - size the emergency outlet to safely pass the post-
development peak runoff from the 100-year storm in a controlled manner without
eroding the outlet works and downstream drainages and property.

E. Measurement of peak discharge 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 if flow 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 storms. This analysis must be performed at the
outlet(s) of the site and at critical downstream 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 provide pre- and post-development total runoff volumes. The
post-development total runoff volume shall be equal to 90 to 110 percent of the pre-
development total runoff volume (based on a 2-year, 10-year, 25-year, and 50-year, 24-
hour storms). Calculations shall include runoff onto the project site from adjacent up-
gradient properties.
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Standard 5: Water Quality

A. Stormwater management systems shall be designed to remove 80% of the average
annual post-construction load of Total Suspend Solids (TSS).  This standard is met
when:

a. Suitable practices for source control and pollution prevention are identified in a
long-term pollution prevention plan, and thereafter are implemented and
maintained;

b. Stormwater management practices are sized to treat the Water Quality Volume
or Water Quality Flow;

c. Appropriate pretreatment is provided in accordance with the _______
Stormwater Drainage Manual; and

d. Stormwater treatment practices are maintained as designed.

B. Compliance with the groundwater recharge requirements under Standard 6 shall be
considered adequate to meet the treatment standards specified in 5.A above for the
Groundwater Recharge Volume.

Standard 6: Groundwater Recharge

Loss of annual recharge to groundwater shall be eliminated or minimized to the maximum
extent practicable through the use of infiltration measures including environmentally sensitive
site design, low impact development techniques, stormwater management practices, and good
operation and maintenance.  At a minimum the annual recharge from the post-development site
shall approximate the annual recharge from the pre-development or existing site conditions.
Infiltration of stormwater runoff from land uses with higher potential pollutant loads near or to
a critical area is prohibited.  A discharge is near a critical area if there is a strong likelihood of a
significant impact occurring to a critical area, taking into account site-specific factors.

A. For all areas covered by impervious surfaces, the total volume of recharge that must be
maintained shall be calculated as follows:

[NOTE: The NRCS classifies soils into four hydrologic groups A thru D indicative of the
minimum infiltration obtained for a soil after prolonged wetting. Group A soils have the
lowest runoff potential and the highest infiltration rates, while Group D soils have the
highest runoff potential and the lowest infiltration rates. The prescribed stormwater volume
that is required to be infiltrated must be determined using existing site conditions and the
infiltration rates set forth below.

Hydrologic Group Volume to Recharge (x Total Impervious Area)

Hydrologic Group Volume to Recharge x Total Impervious Area
A  gravels, sand, loamy sand or sandy loam 0.6   inches of runoff
B   silty loam 0.35 inches of runoff
C   sandy clay loam 0.25 inches of runoff
D   clay, silty clay loam, sandy clay, silty clay 0.10 inches of runoff

For each NRCS Hydrologic Group on the site, the volume that must be recharged equals
the recharge volume above multiplied by the total area within that NRCS Hydrologic Group
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that is impervious. Infiltration of these volumes must be accomplished using appropriate
BMPs.  These BMPs 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 that infiltrated
volume may be used to satisfy the total recharge volume and reduce the water quality
volume.

To size infiltration BMPs, proponents may use either the static method or the dynamic
infiltration method.  The static method assumes that the entire volume is discharged to
storage instantaneously, is easy to calculate and generally results in a larger recharge volume
than the dynamic method.  The dynamic method assumes that that the recharge BMP is
infiltrating as it fills and requires certain technical calculations that take this recharge into
account when sizing the infiltration BMP.]

B. 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 at least a three-foot separation from
the bottom of the infiltration structure and the seasonal high ground water table or
bedrock/ledge. Soils under BMPs shall be scarified or tilled to improve infiltration.

C. Pre-Treatment Requirements – All runoff must be pretreated prior to its entrance into
the groundwater 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 sediment, shall be
designed to capture anticipated pollutants, 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-treatment
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 protection areas, or water supply intake protection areas.

Standard 7: Land Uses with Higher Potential Pollutant Loads

Stormwater discharges from land uses with higher potential pollutant loads require 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,” with the potential to
contribute higher pollutant loads to stormwater, and must comply with the
requirements set forth in this section.

a. Areas within an industrial site that are the location of activities subject to the
DEP Industrial Stormwater General Permit (except where a No Exposure
Certification for Exclusion from the General Permit has been executed)

b. Vehicle salvage yards and recycling facilities
c. Auto fueling facilities (gas stations and other facilities with on-site vehicle

fueling)
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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
i. Non-residential facilities having uncoated metal roofs 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)

l. 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 regulated
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). Infiltration 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 infiltration 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 ________.
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B. The stormwater BMPs approved for 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 Connecticut Stormwater Quality Manual and the ______
Stormwater Drainage Manual. These stormwater discharges require the use of a
treatment train that provides 80% TSS removal prior to discharge.  This treatment 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 waterbody, 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
constructed of a pervious surface (i.e. grass, pervious asphalt, pervious pavers).

C. Infrequently used emergency access 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 Stormwater Authority. To make this
determination the Stormwater Authority shall consider the benefits of redevelopment as
compared to development of raw land with respect to stormwater. All projects
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 important for constrained redevelopment sites where it is not possible to
install BMPs that treat the entire water quality volume. All redevelopment projects shall
also incorporate 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
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problems such as documented failures to meet the Surface Water Quality Standards, low
stream flow, or repeated flood events.

D. Redevelopment activities shall not infiltrate 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. All development, regardless of the area of disturbance, must implement erosion and
sedimentation controls prior to 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.
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B. The O&M Plan shall at a minimum identify:
a. Stormwater 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 stormwater
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.

C. 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 shall
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.  In 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 stormwater
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.

[NOTE: It is recommended that the stormwater management permit include a condition
requiring that the responsible party provide a copy of the permit approval and the legal
instrument to each unit or lot owner at or before the purchase of each unit or lot to be
serviced by the stormwater BMPs.]

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 Authority for review
and approval within thirty days of change.

F. Parties responsible for the operation and maintenance of a stormwater management
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
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implementation and to secure reimbursement for associated expenses from the
responsible party, including, if necessary, placing a lien on the subject property.

Standard 14: Stormwater Management Plan

A. All stormwater management permit applications must include a Stormwater
Management Plan. This plan shall document how the proposed project complies with
the stormwater standards and must be submitted with the stamp and signature of a
Professional Engineer (PE) licensed in the State of Connecticut.

Standard 15: Illicit Discharges

A. All illicit discharges to the stormwater management system are prohibited.

[NOTE: The stormwater management system is the system for conveying, treating, and
infiltrating stormwater on site including stormwater best management practices and any
pipes intended to transport stormwater to the groundwater, a surface water, or municipal
separate storm sewer system. Illicit discharges to the stormwater management system are
discharges that are not entirely comprised of stormwater. Notwithstanding the foregoing, an
illicit discharge does not include discharges from the following activities or facilities:

• Landscape irrigation,
• Uncontaminated groundwater discharges such as pumped groundwater, foundation

drains, water from crawl space pumps, and footing drains,
• Irrigation water,
• Lawn watering runoff,
• Residual street wash water,
• Discharges of uncontaminated air conditioner condensate,
• Discharges of flows from fire fighting activities,
• Discharges containing no chemical additives (including chlorine) from the flushing

of fire protection systems, and
• Naturally occurring discharges such as rising groundwater, uncontaminated

groundwater infiltration, springs, and flows from riparian habitats and wetlands.]
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MEMORANDUM

TO: Technical Advisory Committee, Tankerhoosen River Watershed Management
Plan and Town of Vernon Land Use Commissioners

FROM: Erik Mas, P.E., Fuss & O’Neill, Inc.

DATE: June 9, 2008

RE: Stormwater and Low Impact Development (LID) Regulations in the
Tankerhoosen River Watershed – Vernon Regulatory Review

1.0 INTRODUCTION

Fuss & O’Neill is working with the Friends of the Hockanum River Linear Park, Inc., in
collaboration with its project partners (Town of Vernon Planning Department, Town of
Vernon Conservation Commission, North Central Conservation District, Hockanum River
Watershed Association, Rivers Alliance of Connecticut, Inc, and the Belding Wildlife Trust) to
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 to protect and improve the health of the Tankerhoosen River watershed, which
is a particularly valuable natural resource, demonstrated by the Class A water quality in the
upper regions of the watershed that harbor the Belding Wild Trout Management Area, one of
only two such Class I areas east of the Connecticut River.

A key element of the 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 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
stormwater management approaches to address stormwater quantity and quality objectives.
Communities, including Vernon, are faced with a mandate to meet State and Federal Phase II
stormwater permit requirements under the National Pollutant Discharge Elimination System
(NPDES) 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. An opportunity exists for the Town of Vernon to develop and implement an ordinance
or other regulatory mechanism to satisfy Phase II stormwater regulatory requirements, while
also strengthening the existing land use controls to protect natural resources within the
Tankerhoosen River watershed.

This memorandum summarizes our review of Vernon’s existing land use regulations and related
planning documents that pertain 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 Town’s land use regulations. The information presented in this
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technical memorandum is intended 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
stormwater management and related natural resource protection issues in the Town of Vernon:

• Subdivision Regulations,
• Zoning Regulations,
• Inland Wetland and Watercourses 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 lot layout, water supplies, sanitary sewage facilities, stormwater drainage,
utilities, open space, street widths, grades and construction, and other necessary improvements.
The following 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 may require the set aside of Open Space as part of a subdivision
where the Commission finds 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 Diversity Database Areas as updated by the Connecticut Department of

Environmental Protection
o Unconsolidated Aquifers and Aquifer Protection Areas
o Areas indicated for future community facility needs
o Existing open areas and significant cultural and natural resources
o Potential open space system
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o Land Use Plan and Strategy
o Significant natural and cultural resources inventory
o Viable vernal pools verified by the Town of Vernon 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 Hockanum 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, Hockanum River Trail, Risley Pond Trail, Land Trust
Trail, Belding Path, Hockanum River Linear Park, Box Mountain Greenway, Talcottville
& Tankerhoosen Trail/open space system, Ellington Trail System, Tolland Trail System,
Bolton Greenways, Manchester Greenways, other potential greenway, linear park, or
trail identified in the POCD or by the Department 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 the 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 graded, cleared, disturbed, or used as a temporary or permanent repository for
stumps, brush, earth, building materials, debris, detention ponds, or basins.

• Section 6.4 - Lot Grading and Drainage: Grading plans shall be submitted where
substantial grading 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.

Comment: Contains an outdated reference to a previous version of the State Erosion and Sedimentation
Control Handbook. Revise the language to reference the current CT Erosion and Sedimentation
Control Guidelines, as amended
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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 with fitting the development to the topography. Building sites above the grade of
the streets provides opportunity for use of roadside swales. Consider adding a provision to allow
elimination of curbing for roads for grades less than 5% to encourage the use of vegetated swales and
similar LID 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 feet
with an island radius of 20 feet.

Comment: The radius of cul-de sacs should be the minimum required to accommodate emergency and
maintenance vehicles. 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. 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: 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 required pavement width needed to support travel
lanes; on-street parking; and emergency, maintenance, and service vehicle access. Consider pavement
widths of between 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.

• 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 requirement for curbs on all new roads appears to preclude the use of curbless roads and
open vegetated channels for 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.



MEMO: Vernon Regulatory Review, Tankerhoosen River Watershed Management Plan
June 9, 2008
Page 5

F:\P2005\0257\A20\Town Regulations and Data\Vernon_Regulatory_Review_Memo_20080605.doc
Corres. (MA)

• 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 adequate 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 quantity, concentration or velocity to
cause damage or create a nuisance on adjoining property.

Comment: The Subdivision Regulations do not include post-development peak flow, 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 square mile or over, the design of culverts, bridges and
through watercourses shall be based upon not less than a 100-year storm. On
watersheds of less than one square mile, the design for the through drainage system
shall be for no: less than a 50-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 a 10-year storm.

Drainage ditches will, in general, not be permitted where it is feasible to install
underground pipe.

Comment: This requirements restricts the use curbless roads and roadside vegetated swales in lieu of
traditional curb, gutter, and piped drainage.

• Section 6.12.1 - Sidewalks: Sidewalks shall be required in all subdivisions on at least one
side of all new streets, unless waived by a three-quarters vote of all members of the
Commission, and may be required on both sides at the discretion of the Commission.

Comment: Sidewalks required on two side of the street increase impervious cover. Where practical,
consider locating 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: A soil erosion and
sediment control 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 subdivision of land shall be exempt from
these soil erosion and sediment control regulations.

Comment: Construction of single family dwellings that disturb an acre or more of land are subject to
state and federal NPDES 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 of land.
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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 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 concept is consistent with LID principles to protect and preserve natural features of a
site.

2.2 Zoning Regulations

Site development in the Town of Vernon must comply with 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 Quality 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.
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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: Minimum setbacks and frontage distances can increase impervious cover. Front yard
setbacks, which dictate how far houses must be from the street, can extend driveway length. Large side
setbacks and frontage distances influence the road length needed to serve individual lots. Review current
setbacks and lot dimensions for potential to relax side yard setbacks and allow narrower frontages to
reduce road length and site imperviousness, and to relax front setback requirements to reduce driveway
length and lot 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
Planning & Zoning Commission may reduce the number of off-street parking spaces
which must be installed provided that the required number of spaces is reduced by no
more than 20%, the number 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 dimensions for off-street parking and truck
loading spaces, which already appear to be at or near recommended minimum values.

Comment: Parking ratios typically represent the minimum number of spaces needed to accommodate the
highest hourly parking rate at the site. In many cases, parking ratios far exceed parking demand, which
refers to the number of spaces actually used for a particular land use. Parking ratios often result in far
more spaces than are actually required because ratios are typically set as minimums and not maximums.
This results in excessive impervious cover for many land uses. Existing parking ratios should be
reviewed 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 maximum provided all of the spaces above the maximum number are composed
of a pervious surface, and where adequate stormwater management is provided. Also 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.
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Shared parking is another strategy that reduces the number of parking spaces needed by allowing
adjacent land uses to share parking lots, particularly when parking demands occur at different times
during the day or week. Section 12.3 appears to allow for shared parking for non-residential uses,
although it is unclear if the Town actively promotes shared parking. Where shared parking is used, the
Zoning Regulations should require a corresponding reduction in parking spaces.

Also consider adding language to Section 12 that references specific stormwater management and
landscape design standards in the Connecticut Stormwater Quality Manual, local stormwater
management design manual, other sections of the Zoning regulations, or new/modified local stormwater
management and LID regulations.

Model zoning regulations for parking were developed in 2003 for communities in northwestern
Connecticut through a study sponsored by the Northwestern Connecticut Council of Governments
(NWCCOG), the Litchfield Hills Council of Elected Officials (LHCEO), and the Connecticut
DEP. This document provides a good starting point for reviewing and modifying local zoning
regulations for parking to address impervious cover and stormwater management issues.

• Section 18 – Activities Requiring a Certified Erosion and Sediment Control Plan: A soil
erosion and sediment control plan shall 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 of the Zoning Regulations is consistent with the Erosion and Sediment Control
Plan requirements (Section 6.14) of the Subdivision Regulations. Construction of single family dwellings
that disturb an acre or more of land are subject to state and federal NPDES 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 of land.

• 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 of the Zoning Regulations is consistent with Section 13 of the Subdivision
Regulations.

2.3 Inland Wetlands & Watercourses Regulations

The Town of Vernon 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 their disturbance and pollution, maintaining and improving water



MEMO: Vernon Regulatory Review, Tankerhoosen River Watershed Management Plan
June 9, 2008
Page 9

F:\P2005\0257\A20\Town Regulations and Data\Vernon_Regulatory_Review_Memo_20080605.doc
Corres. (MA)

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 organisms.

• Section 2 – Definitions, Regulated Activity: 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, paving, excavating, constructing,
depositing, or removing of material and discharging of stormwater on the land within
the following upland review areas is a regulated activity:

Resource Upland Review Area
Wetland and Watercourse 100 ft.
Hockanum River, Ogden Brook, Tankerhoosen
River, Gage’s Brook, Railroad Brook, Walker
Reservoir West, Walker Reservoir East, and Valley
Falls Pond

200 ft.

Other Agency Discretion*
*The Commission may rule that any activity that alters 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 activity
whether located within or outside the Regulated Area that is likely to have an affect on the
wetlands or watercourses is a Regulated Activity.

Additionally, the Commission may rule that any activity that alters 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.

• Section 2 – Definitions, Significant Activity: A “significant activity” includes any activity
involving a deposition or removal of material which will or may have a substantial
adverse effect on the Regulated Area or on another part of the inland wetland or
watercourse system or an activity which substantially changes the natural channel or
may inhibit the natural dynamics of a watercourse system or substantially diminishes the
natural capacity of an inland wetland or watercourse to support desirable biological life,
prevent flooding, supply water, assimilate waste, facilitate drainage, and/or provide
recreation and open space, or any activity 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 Water Compliance Division of the Connecticut
Department of Environmental Protection.

• Section 4.3.2 – Fee Schedule: A technical review 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 tributaries), 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.
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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 ½ 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 table, 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 Stormwater Quality Manual or local design
guidance. The regulations also do not require or recommend the use of LID 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 watercourse protection area with landscape buffer may be reduced
when (1) an engineered stormwater management and pollution control system
employing technical best management practices (BMP) 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.
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2.4 Plan of Conservation and Development

The Vernon Plan of Conservation and Development (June 2001) presents a detailed strategy for
open space conservation and preservation, including increasing the amount of preserved open
space as well as creating linkages between open space areas.  The Plan identifies priority open
space preservation areas along the Hockanum and Tankerhoosen River corridors.

A series of neighborhood meetings were held as an initial phase of the POCD.  Several
common themes emerged at public meetings.  The themes associated with the protection of
open space and watercourses included:

• Need to preserve open space for perpetuity in a positive, planned manner with adequate
financial resources devoted 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 quality of the Town’s lakes and rivers as well as groundwater should be
protected.

In addition to the currently-implemented Zoning Regulations, Subdivision Regulations, and
Inland Wetlands 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 rivers and would supplement the inland wetland and underlying zoning regulations, with
the added provision that the land within the buffer areas and the river itself would remain in a
natural, undisturbed state.

3.0 OBSERVATIONS & PRELIMINARY RECOMMENDATIONS

Based on our review of the Town’s existing land use regulations and planning documents that
pertain to stormwater management and natural resource protection, we offer the following
observations and preliminary recommendations for discussion during the upcoming workshop
meeting with the Tankerhoosen River Management Plan Technical Advisory Committee and
the Town of Vernon land use commissioners.

3.1 Observations

The Town has a number of land use regulations that regulate construction and post-
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 watercourse buffers. However, there are several areas where the
regulations and design standards and guidance could be strengthened through amendments or
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new regulations to clarify and strengthen stormwater management requirements and better
promote the use of LID principles.

1. Stormwater Management Standards and Design Manual

The Town land use regulations do not contain specific stormwater management standards. The
Zoning Regulations reference the recommendations and design guidance contained in the
Connecticut Stormwater Quality Manual, while the Subdivision Regulations indicate that
stormwater systems shall be designed by methods approved by the Town Engineer. The Inland
Wetlands and Watercourses Regulations do not contain specific stormwater management
standards and do not reference 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 detailed design guidance for specific
stormwater treatment practices, it does not prescribe a set of stormwater standards due to the
lack of state-wide stormwater 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 recently developed guidance on LID design methods and
clear incentives for developers to use LID over traditional stormwater 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 regulations 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



MEMO: Vernon Regulatory Review, Tankerhoosen River Watershed Management Plan
June 9, 2008
Page 13

F:\P2005\0257\A20\Town Regulations and Data\Vernon_Regulatory_Review_Memo_20080605.doc
Corres. (MA)

requirements, while at the same time incorporating LID principles and addressing natural
resource protection issues. The Town’s existing land use regulations address some of the
elements of the post-construction stormwater management “regulatory mechanism” required
by the DEP Phase II Stormwater program. However, none of the existing regulations, either
individually or collectively, addresses post-construction stormwater management in a
comprehensive manner as required by the Phase II program. Additionally, the Town may want
to consider regulating stormwater runoff from projects that may not currently be subject to
Town land use 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 Review
Area).

Two general approaches exist for implementing a comprehensive stormwater regulatory
mechanism to meet Phase II stormwater program requirements and to incorporate LID
principles and other specific community objectives. One approach involves developing a new
stand-alone stormwater 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/LID 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. Stand-Alone Stormwater Ordinance

• 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 effective way to address the Phase II Stormwater program
regulatory mechanism requirement than separate revisions to the individual
municipal land use regulations that are currently 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 Town.  The Phase II General Permit requires
that the ordinance apply to projects 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 applicability thresholds
could be considered as well.  The ordinance should incorporate by reference the
technical standards and design guidance contained in a local stormwater manual
and/or the Connecticut Stormwater Quality Manual, as amended.
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• The stand-alone stormwater ordinance could be administered by the
Engineering Department, which would initially receive stormwater management
permit applications for land disturbance activities subject to the ordinance.
Stormwater 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 Regulatory Commission would
be reviewed solely by the Engineering Department for compliance with the
ordinance. This administrative structure places responsibility for stormwater
management plan review on those agencies that already perform regulatory
reviews (P&Z and IW), but consolidates authority for the stormwater 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 “stormwater inspector” position
within the Engineering Department. The stormwater inspector would be
responsible for conducting stormwater inspections during and after construction
of stormwater facilities in support of the new ordinance, as well as augment the
related inspection capabilities of Building Inspector and Zoning Enforcement
Officer.

• Short-term funding for administration of the post-construction stormwater
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
stormwater utility.  However, these funding sources are often difficult to
implement due to public resistance.  Stormwater utilities have been established
in Chicopee, Massachusetts, Burlington, Vermont, and elsewhere throughout
the U.S.  Stonington, Connecticut has investigated the feasibility of a stormwater
utility. Several other Connecticut coastal communities are undertaking DEP-
funded demonstration projects to explore the feasibility of developing and
implementing a stormwater utility. Vernon may also explore the feasibility of a
stormwater utility or similar stormwater service charge, although this would
likely be a long-term potential funding source.

b. Incorporation of Stormwater Management/LID Requirements in Zoning Regulations

• Incorporate a new post-construction stormwater management and LID section
into the existing Zoning Regulations. The new section could be similar to 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, but rather in a local stormwater manual to avoid the need for
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significant future amendments to the regulations when the standards or design
guidance are revised. A copy of the recent amendment to the Town of Tolland
Zoning Regulations, which added a new LID section, is included as Attachment
B of this memorandum.

• In addition, the Zoning Regulations could be modified to potentially require a
Stormwater Management Plan for a proposed activity that only requires a
Building Permit, such as a single-family dwelling, if it results in the disturbance
of one or more acres (the Phase II permit minimum requirement) or a lower
threshold selected by the Town. The following sample language is an excerpt
from the Guilford Zoning Regulations:

Stormwater Management Plans shall be prepared for any Site Plan, Coastal Site Plan
(CAM) or Special Permit Application in accordance with 273-75.F(3) of this Code.
Futhermore, for an Application for Certificate of Zoning Compliance (Building Permit) for
any new single family dwelling, the Town Engineer, or the Environmental Planner may
require that a Stormwater Management Plan be prepared, all or in part, as required by 273-
75.F.(3) when he/she has determined that the development if the single family dwelling may
have an adverse impact on stormwater quality.

This approach consolidates stormwater management review within the Planning
and Zoning Commission through the existing site plan and special permit
application review process. The Subdivision and Inland Wetlands and
Watercourses Regulations would also need to be modified to require a
Stormwater Management Plan consistent with the Zoning Regulations.

3. LID Incentives and Obstacles

Although recent studies demonstrate that LID practices can reduce project costs and improve
environmental performance, the perception still exists that site development using LID is more
expensive than traditional approaches to stormwater management. Initial project costs may be
higher in some cases than those for conventional design. However, significant savings are
typically realized due to reduced costs for site grading and preparation, stormwater
infrastructure, site paving, and landscaping (USEPA, Reducing Stormwater Costs through Low
Impact Development (LID) Strategies and Practices, EPA publication number 841-F-07-006,
December 2007).

Many states and local communities have adopted LID credit systems as an added incentive for
developers to use LID, and in particular non-structural measures, to ultimately reduce the size
and cost of structural stormwater management systems.

LID Site Design Credits encourage environmentally sensitive site design and LID 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 certain stormwater standards by implementing
LID site design techniques according to a prescribed set of standards. The Tolland LID Design
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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 infiltration and filtering 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 stability,
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. Local Regulations and Impervious Cover

Impervious cover in a watershed is a strong indicator of the overall quality of streams and
aquatic ecosystems. The correlation 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).
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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 discussed in the previous
section. These recommendations are intended to facilitate a discussion 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. Town Design Manual

• Develop a Town stormwater and LID design manual. A local manual should reference
applicable sections of the Connecticut Stormwater Quality 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 Recommendation 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 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 stormwater management 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 for stormwater management facilities.

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

2. Stormwater Management Standards

• Develop and incorporate into the Town stormwater 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 (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 stormwater standards could include LID
requirements, complement the hydrologic sizing criteria in the Connecticut Stormwater
Quality Manual 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 Attachment D.
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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. Other Amendments 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 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. 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 of between
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.
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• Section 6.7.2 (Design Standards, Curbs): Consider eliminating the curbing requirement
for roads with grades less than 5% to encourage the use of vegetated 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.

• Section 6.14 (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 1 or 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, Setbacks 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 imperviousness, 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 maximum provided all of the spaces
above the maximum number are composed of a pervious surface, and where adequate
stormwater management is provided. Also 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.
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Clarify Section 12 of the regulations to encourage the use of shared parking. Where
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 stormwater 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 1 or more acres of land, which is consistent with
the Phase II Stormwater Program regulatory requirement.

Inland Wetlands 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 Stormwater Quality Manual.
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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-construction 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)1, 8-2
(a)2, 8-253, and 22a-36 to 22a-45 inclusive4, and 8-2(b)5 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

1 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 welfare… ”
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.
5  “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 of any proposal for development.”
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“Responsible Authority” shall be responsible for the 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:

(1) "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 of life 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.

(10) "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.

(11) “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.
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(13) "Drainage area" means an area that contributes runoff to a single point measured in a
horizontal plane, which is enclosed by a ridgeline.

(14) “Easement" means a grant or reservation 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.

(15) “Exemption" means those land development activities that are not subject to the
stormwater management requirements contained in this ordinance.

(16) “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.

(17) “Extreme flood volume” means the storage volume required to control those infrequent but
large storm events in which overbank flows reach or exceed the boundaries of the 100-
year floodplain.

(18) "Flow attenuation" means prolonging the flow time of runoff to reduce the peak discharge.

(19) "Grading” means any act by which soil is cleared, stripped, stockpiled, excavated,
scarified, filled or any combination thereof.

(20) “Groundwater recharge volume (GRV)” means that portion of the water quality volume
used to maintain groundwater recharge rates at development sites.  Methods for calculating
the groundwater recharge volume are specified in the Design Manual.

(21) “Guidelines” means the Connecticut Guidelines for Soil Erosion and Sediment Control, as
amended, or as may be amended, established pursuant to Section 22a-328 of the
Connecticut General Statutes.

(22) "Infiltration" means the passage or movement of water into the soil surface.

(23) "Off-site stormwater management" means the design and construction of a facility
necessary to control stormwater from more than one development.

(24) "On-site stormwater management" means the design and construction of systems necessary
to control stormwater within an immediate development.

(25) “Peak runoff attenuation” means controlling by structural practices the volume to prevent
an increase in the frequency of out of bank flooding generated by development.

(26) “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.

(27)  “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.

(28) “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).
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(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.

(29) “Responsible Official” means (City Name) Director of Public Works (“Director”).

(30) "Retention structure" means a permanent structure that provides for the storage of runoff
by means of a permanent pool of water.

(31) “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.

(32) “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.

(33) "Sediment" means soils or other surficial materials transported or deposited by the action
of wind, water, ice, or gravity as a product of erosion.

(34) "Site" 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.

(35) "Stabilization" means the prevention of soil movement by any of various vegetative and/or
structural means.

(36) "Stormwater management" means the selective use of various management measures to
effectively address the adverse water quality and quantity impacts of urban stormwater
runoff.

(37) "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 stormwater 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.

(38) “Stormwater  Treatment  Practice”,  as  defined  in  the  Design  Manual,  means  a  measure
constructed for primary treatment or secondary treatment of stormwater runoff.

(39) “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.
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(40) "Variance" means the modification of the minimum stormwater management requirements
for specific circumstances such that strict adherence to the requirements would result in
necessary hardship and not fulfill the intent of this ordinance.

(41) "Waiver" means the relinquishment from stormwater management requirements by the
Responsible Authority for a specific development on a case-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, wash,
and all other bodies of water, natural or artificial, vernal or intermittent, public or private
in and including any adjacent area that is subject to inundation from overflow or flood
water.

(39) “Watershed” means the total drainage area contributing runoff to a single point.

(40) “Water quality volume” means the volume of runoff generated by one inch of rainfall on
the site.

3.0 APPLICABILITY

3.1 Scope

No person shall develop land for residential, commercial, industrial, municipal, or institutional uses without
having provided stormwater management measures that 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 noted:

A. Development of single family residential property that results in the disturbance of less than one (1)
acre of land, not including projects less than one (1) acre that are part of a larger common plan of
development or sale that will ultimately disturb greater or equal to one (1) 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;
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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 / Watershed Management Plans

A. Stormwater management quantity control waivers may be granted by the Responsible Authority to
projects when the Responsible Authority determines 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:

(1) 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 determines 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 existing 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:

(1) 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 10-year frequency storm event is required according to the
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 groundwater recharge volume, 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 downstream from a proposed
project.

B. Stormwater management and development plans where applicable, shall be consistent with adopted
and approved watershed management plans or flood management plans as approved by the 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 Stormwater Management Measures.

(1) The following nonstructural stormwater management practices shall be applied according
to the Design Manual to minimize increases in new development runoff:

(a) Natural area conservation;

(b) Disconnection of rooftop runoff;

(c) Disconnection of non-rooftop runoff;

(d) Sheet flow to buffers;

(e) Grass channels; and

(f) 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 of this ordinance may be reduced
when nonstructural stormwater management practices are incorporated into site designs
according to the Design Manual.

(4) The use of nonstructural stormwater management practices may not conflict with existing
State or local laws, ordinances, or policies.

(5) Nonstructural stormwater management practices used to reduce the minimum control
requirements must be recorded and remain unaltered by subsequent property owners.
Prior approval from the Responsible Authority shall be obtained before nonstructural
stormwater practices are altered.

B. Structural Stormwater Management Measures.
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 (1) 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) Combination 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, subject 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 1 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 stormwater management plan or
waiver application to the Responsible Authority for review and approval, unless otherwise
exempted.  The stormwater 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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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.

B. Notification of approval or reasons for disapproval or modification shall 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.

5.2 Contents of the Stormwater Management Plan

A. The developer is responsible for submitting a stormwater management plan that meets the design
requirements of this ordinance.  The plan shall 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 engineer licensed in Connecticut shall certify on the
drawings that all clearing, grading, drainage, construction, and development shall be conducted in
strict accordance with the plan.  If a stormwater management plan involves direction of some or all
runoff off of the site, it is the responsibility of the developer to obtain from adjacent property
owners any easements or necessary property interests concerning flowage of water.  Approval of a
stormwater management plan does 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 shall be as follows:

B. Reports submitted for stormwater management plan approval shall include:

(1) 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 all watercourses, impoundments, and wetlands on or adjacent to the site or
into which stormwater 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.

C. Construction drawings submitted for stormwater management plan approval shall include the
following:

(1) A vicinity map;

(2) Topography survey showing existing and proposed contours, including the area necessary
to determine downstream analysis for proposed stormwater management facilities;

(3) Any proposed improvements including location of buildings or other structures,
impervious surfaces, storm drainage facilities, and all grading;
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(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 any on-site wetlands;

(7) Structural and construction details for all components of the proposed drainage system or
systems, and stormwater management facilities.

(8) All necessary construction specifications;

(9) A sequence of construction;

(10) Data for total site area, disturbed area, new impervious area, and total impervious area;

(11) 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 Responsible Authority shall require that a
professional engineer licensed in the State prepare the design.

6.0 PERMITS

6.1 Permit Requirement

A building 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 fee schedule shall be established by the Responsible Authority based upon the
relative complexity of the project and may be amended from time to time.

6.3 Permit Suspension and Revocation

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. Changes in site runoff characteristics upon which an approval or waiver was granted.

C. Construction is not in accordance with the approved plan.

D. Noncompliance with correction notice(s) or stop work order(s) issued for the construction of the
stormwater management facility.

E. An immediate danger exists in a downstream area in the opinion of the Responsible Authority.

6.4 Permit Conditions

In granting the plan approval, the Responsible Authority may impose such conditions that may be deemed
necessary to ensure compliance with the provisions of this ordinance and the preservation of the public
health and safety.
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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 used 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 releasing 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:

(1) 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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(i) Core trenches for structural embankments

(ii) Inlet and outlet structures, anti-seep collars or diaphragms, and watertight
connectors on pipes; and

(iii) Trenches for enclosed storm drainage facilities;

(b) During placement of structural fill, concrete, and installation of piping and catch
basins;

(c) During backfill of foundations and trenches;

(d) During embankment construction; and

(e) Upon completion of final grading and establishment of permanent stabilization.

(2) For stormwater wetlands – at the stages specified for pond construction in 8.2 A (1) of this
section, during and after wetland reservoir area planting, and during the second growing
season to verify a vegetation survival rate of at least 50 percent.

(3) 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 final grading and establishment of permanent stabilization;

(4) For infiltration basins – at the stages specified for pond construction in 8.2 A (1) of this
section and during placement and backfill of underdrain systems.

(5) For filtering systems:

(a) During excavation to subgrade;

(b) During placement and backfill of underdrain systems;

(c) During placement 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 of final grading and establishment of permanent stabilization.

(6) 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.

(7) For nonstructural practices – upon completion of final grading, the establishment of
permanent stabilization, and before issuance of use and occupancy approval.

(8) For secondary treatment practices, including subsurface manufactured devices:
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(a) During excavation to subgrade;

(b) During placement and backfill 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 of final grading and establishment of permanent stabilization;

B. The Responsible Authority may, for enforcement purposes, use any one or a combination of the
following actions:

(1) 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 Stormwater Management subtitle or this ordinance.

C. Any step in the enforcement process may be taken at any time, depending on the severity of the
violation.

D. Once construction is complete, as-built plan certification shall be submitted by a professional
engineer licensed in the State to ensure that constructed stormwater 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.

9.0 MAINTENANCE

9.1 Maintenance Inspection

A. 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
agreement between the owner and the Responsible Authority shall be executed for privately owned
stormwater management systems as described in 9.2 of this section.

B. The owner (or the developer during construction) shall maintain inspection reports for all
stormwater management systems.

C. Inspection reports for stormwater management systems shall include the following:

(1) The date of inspection;

(2) Name of inspector;

(3) The condition of:

(a) Vegetation or filter media;

(b) Fences or other safety devices;



16

(c) Spillways, valves, or other control structures;

(d) Embankments, slopes, and safety benches;

(e) Reservoir or treatment areas;

(f) Inlet 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

(j) Any other item that could affect the proper function of the stormwater
management system.

(4) Description of needed maintenance.

D. After notification is provided to the owner of any deficiencies discovered from an inspection of a
stormwater management system, the owner shall have 30 days or other time frame 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.

E. 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

F. If, after an inspection by the Responsible Authority, the condition of a stormwater 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.

9.2 Maintenance Agreement

A. Prior to the issuance of any building permit 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.

B. The applicant and/or owner shall record the agreement in the land records of (City Name).

C. 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 the facility in proper working condition.  The owner(s) of the facility shall
be 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
County/Municipality.

9.3 Maintenance Responsibility

A. 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 with approved plans.
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B. A maintenance schedule shall be developed for the life of any stormwater management facility and
shall 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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ARTICLE XXIV 

LOW IMPACT DEVELOPMENT 
 
The Town of Tolland 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. 
 
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. 
 
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 features. 

• Minimize land clearing and disturbance and increase natural landscape 
buffers at the limit of development to improve 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 

 
 
 
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. 
 
     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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     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) 
  
     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. 
 
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. 

 
     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 

 
     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. 

 
 

• 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 

 
     4.  Education and Maintenance 

• Develop reliable long-term maintenance protocols for LID systems with built in 
enforcement provisions. 
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• Educate homeowners, building owners and landscape contractors on the 
appropriate maintenance requirements for LID systems 

 
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 

 
     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 

 
     3.  Surface Treatment Systems: 

• Permeable Pavement, Permeable Concrete, Concrete or PVC Pavers with 
gravel or grass surface 

 
     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 

 
Refer to Town of Tolland Design Manual for more information on individual systems. 
 
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 
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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 LID Site Design Credits

There are five types 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 (WQV) provided that 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 stormwater runoff and good drainage design.

Not Eligible for Credits

The LID Site Design Credits may not be applied to reduce the required Groundwater Recharge
Volume and the required Water Quality Volume:

• At sites where stormwater runoff is directed 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.
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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
building is not used for industrial purposes.

Runoff from green roofs is not eligible for Credit 3.

1. Natural Area Conservation Credit

A credit is given when natural areas are conserved at development sites, thereby preserving
predevelopment hydrologic and water quality characteristics. A simple WQV credit is granted
for all conservation areas permanently protected under conservation easements. Under this
credit, the design engineer can substract the conservation areas from the total site area when
computing the water quality volume. The volumetric runoff coefficient, R, is still based upon
the percent impervious cover for the entire site. As an additional incentive, the post-
development curve number (CN) for all natural areas permanently protected can be assumed to
be woods in good condition when calculating the total site CN.

Minimum Criteria for Credit:
• The area shall not 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 shall be delineated in the field.
• The area shall be located within an acceptable conservation easement or other

enforceable instrument that provides perpetual protection of the area.
• The area shall be 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 structural
practices to treat the WQV (Standard 4) and GRV (Standard 5) for low density or cluster
residential developments.

Minimum Criteria for Credit:

Single Lot Development
• Total site impervious cover is less than 15%.
• Lot size shall be at least 1 acre.
• 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.

Multiple Lot Development
• Total site impervious cover is less than 15%.
• Lot size shall be at least 1 acre if clustering techniques are not used.
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• If 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
filtering. 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

roof length. 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/infiltration 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 stormwater 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-term saturated hydraulic conductivity of
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the soil is at least 0.17 inches/hour.  The soil evaluation must identify the soil texture,
Hydrologic Soil Group and depth to groundwater. 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
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 is
complete.

• 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.

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 provide filtration (through sheet flow) and infiltration into
the soil can occur.  This credit can be obtained by grading the site to promote overland
vegetative filtering and infiltration.  This credit is available for paved driveways, roads, and
parking lots associated with all land uses, except for high-intensity parking lots that generate
1,000 or more vehicle trips per day or runoff not segregated from land uses with higher
potential pollutant loads.

Disconnected impervious areas can be subtracted from the site impervious area when
computing the WQV. In addition, disconnected impervious surfaces can be used to reduce the
GRV.

Minimum Criteria for Credit:
• The maximum contributing impervious flow path length shall be 75 feet.
• The length of the qualifying pervious area must be equal to or greater than the length of

the contributing impervious area.
• Dry wells, rain gardens, or other filtration/infiltration treatment practices may be

utilized to compensate if the site cannot meet the required length of the qualifying
pervious area.

• The width of the qualifying pervious 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 qualifying pervious area shall be on a slope less than or equal to 5%.
• The impervious area draining to any one discharge location cannot exceed 1,000 square

feet.
• Qualifying pervious areas should be located on relatively permeable soils (HSGs A and

B). A soil evaluation is required to confirm the soil type.  The soil evaluation shall also
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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
determine if a spreading device is needed to 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 infiltrative 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 credit is given when stormwater is effectively treated by a natural buffer to a stream or
forested area. Effective treatment is achieved when pervious and impervious area runoff is
discharged to a grass or forested buffer via overland flow. The use of a filter strip is
recommended to treat overland flow in the green space of a development site. This credit
includes subtracting the area draining by sheet flow to a buffer from the total 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 to 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.
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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 Department of Environmental Protection
Connecticut Stormwater Quality Manual.

Standard 1: Stormwater Management Practices

Stormwater Management Practices shall be used to meet the conditions below for control of
peak flow and total 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 or other unexpected contamination event.

D. Pumping of stormwater 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 to 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:
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a. Identify, map, and preserve the site's natural  features and environmentally
sensitive areas such as wetlands, native vegetation, mature trees, slopes,
drainageways, permeable soils, flood plains, woodlands and soils to the greatest
extent possible;

b. Minimize grading and clearing;
c. Delineate potential building envelopes, avoiding environmental resource areas

and appropriate buffers by clustering buildings and reducing building footprints;
d. Develop methods to minimize impervious surfaces, and protect and preserve

open space. Reduce impervious surfaces wherever possible through alternative
street 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 maximize sheet flow;
f. Use nonstructural, 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 can trap and filter runoff);
h. Use drought-resistant vegetation;
i. Manage runoff using smaller, decentralized, low-tech stormwater management

techniques to treat and recharge stormwater close to the source in place of a
centralized system 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
functional 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 soils that will store, filter and infiltrate runoff, bioretention areas (rain
gardens), rain barrels and cisterns, and permeable pavement.

[NOTE: An “LID Site Design Credit” is available to encourage proponents to incorporate
LID techniques in their projects.  In exchange for directing runoff from roads and
driveways to vegetated open areas, preserving natural areas on development sites, or
directing runoff to landscaped or undisturbed areas, the LID credit system allows
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 subject
to the Water Quality and Groundwater Recharge Standards. The proposed LID Site Design
Credits include:

• 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]
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Standard 3: Protection of Natural Hydrology

[NOTE: These standards are further reinforced through the LID Credit System.]

A. Site disturbance shall be minimized. The area outside the project 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 prior 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 smallest (lightest) equipment
possible and minimizing travel over areas that will be revegetated (e.g., lawn areas) or
used to infiltrate stormwater (e.g., bioretention areas). In no case shall excavation
equipment be placed in the bottom of an infiltration 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 or lowered 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. Priority 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 flows 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 Stream 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 flow rate
shall be (a) less than or equal to 50 percent of two-year, 24-hour storm pre-development
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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 Connecticut Stormwater Quality Manual.

B. Conveyance Protection – The 10-year, 24-hour post-development peak flow rate shall
not exceed the pre-development peak flow 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
Standard may be waived for sites that discharge to a large river, lake, estuary, tidal
waters, or land subject to coastal storm flows, as described in the Connecticut Stormwater
Quality Manual.

D. Emergency Outlet Sizing - size the emergency outlet to safely pass the post-
development peak runoff from the 100-year storm in a controlled manner without
eroding the outlet works and downstream drainages and property.

E. Measurement of peak discharge 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 if flow 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 storms. This analysis must be performed at the
outlet(s) of the site and at critical downstream 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 provide pre- and post-development total runoff volumes. The
post-development total runoff volume shall be equal to 90 to 110 percent of the pre-
development total runoff volume (based on a 2-year, 10-year, 25-year, and 50-year, 24-
hour storms). Calculations shall include runoff onto the project site from adjacent up-
gradient properties.
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Standard 5: Water Quality

A. Stormwater management systems shall be designed to remove 80% of the average
annual post-construction load of Total Suspend Solids (TSS).  This standard is met
when:

a. Suitable practices for source control and pollution prevention are identified in a
long-term pollution prevention plan, and thereafter are implemented and
maintained;

b. Stormwater management practices are sized to treat the Water Quality Volume
or Water Quality Flow;

c. Appropriate pretreatment is provided in accordance with the _______
Stormwater Drainage Manual; and

d. Stormwater treatment practices are maintained as designed.

B. Compliance with the groundwater recharge requirements under Standard 6 shall be
considered adequate to meet the treatment standards specified in 5.A above for the
Groundwater Recharge Volume.

Standard 6: Groundwater Recharge

Loss of annual recharge to groundwater shall be eliminated or minimized to the maximum
extent practicable through the use of infiltration measures including environmentally sensitive
site design, low impact development techniques, stormwater management practices, and good
operation and maintenance.  At a minimum the annual recharge from the post-development site
shall approximate the annual recharge from the pre-development or existing site conditions.
Infiltration of stormwater runoff from land uses with higher potential pollutant loads near or to
a critical area is prohibited.  A discharge is near a critical area if there is a strong likelihood of a
significant impact occurring to a critical area, taking into account site-specific factors.

A. For all areas covered by impervious surfaces, the total volume of recharge that must be
maintained shall be calculated as follows:

[NOTE: The NRCS classifies soils into four hydrologic groups A thru D indicative of the
minimum infiltration obtained for a soil after prolonged wetting. Group A soils have the
lowest runoff potential and the highest infiltration rates, while Group D soils have the
highest runoff potential and the lowest infiltration rates. The prescribed stormwater volume
that is required to be infiltrated must be determined using existing site conditions and the
infiltration rates set forth below.

Hydrologic Group Volume to Recharge (x Total Impervious Area)

Hydrologic Group Volume to Recharge x Total Impervious Area
A  gravels, sand, loamy sand or sandy loam 0.6   inches of runoff
B   silty loam 0.35 inches of runoff
C   sandy clay loam 0.25 inches of runoff
D   clay, silty clay loam, sandy clay, silty clay 0.10 inches of runoff

For each NRCS Hydrologic Group on the site, the volume that must be recharged equals
the recharge volume above multiplied by the total area within that NRCS Hydrologic Group
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that is impervious. Infiltration of these volumes must be accomplished using appropriate
BMPs.  These BMPs 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 that infiltrated
volume may be used to satisfy the total recharge volume and reduce the water quality
volume.

To size infiltration BMPs, proponents may use either the static method or the dynamic
infiltration method.  The static method assumes that the entire volume is discharged to
storage instantaneously, is easy to calculate and generally results in a larger recharge volume
than the dynamic method.  The dynamic method assumes that that the recharge BMP is
infiltrating as it fills and requires certain technical calculations that take this recharge into
account when sizing the infiltration BMP.]

B. 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 at least a three-foot separation from
the bottom of the infiltration structure and the seasonal high ground water table or
bedrock/ledge. Soils under BMPs shall be scarified or tilled to improve infiltration.

C. Pre-Treatment Requirements – All runoff must be pretreated prior to its entrance into
the groundwater 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 sediment, shall be
designed to capture anticipated pollutants, 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-treatment
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 protection areas, or water supply intake protection areas.

Standard 7: Land Uses with Higher Potential Pollutant Loads

Stormwater discharges from land uses with higher potential pollutant loads require 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,” with the potential to
contribute higher pollutant loads to stormwater, and must comply with the
requirements set forth in this section.

a. Areas within an industrial site that are the location of activities subject to the
DEP Industrial Stormwater General Permit (except where a No Exposure
Certification for Exclusion from the General Permit has been executed)

b. Vehicle salvage yards and recycling facilities
c. Auto fueling facilities (gas stations and other facilities with on-site vehicle

fueling)
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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
i. Non-residential facilities having uncoated metal roofs 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)

l. 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 regulated
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). Infiltration 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 infiltration 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 ________.
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B. The stormwater BMPs approved for 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 Connecticut Stormwater Quality Manual and the ______
Stormwater Drainage Manual. These stormwater discharges require the use of a
treatment train that provides 80% TSS removal prior to discharge.  This treatment 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 waterbody, 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
constructed of a pervious surface (i.e. grass, pervious asphalt, pervious pavers).

C. Infrequently used emergency access 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 Stormwater Authority. To make this
determination the Stormwater Authority shall consider the benefits of redevelopment as
compared to development of raw land with respect to stormwater. All projects
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 important for constrained redevelopment sites where it is not possible to
install BMPs that treat the entire water quality volume. All redevelopment projects shall
also incorporate 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
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problems such as documented failures to meet the Surface Water Quality Standards, low
stream flow, or repeated flood events.

D. Redevelopment activities shall not infiltrate 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. All development, regardless of the area of disturbance, must implement erosion and
sedimentation controls prior to 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.
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B. The O&M Plan shall at a minimum identify:
a. Stormwater 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 stormwater
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.

C. 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 shall
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.  In 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 stormwater
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.

[NOTE: It is recommended that the stormwater management permit include a condition
requiring that the responsible party provide a copy of the permit approval and the legal
instrument to each unit or lot owner at or before the purchase of each unit or lot to be
serviced by the stormwater BMPs.]

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 Authority for review
and approval within thirty days of change.

F. Parties responsible for the operation and maintenance of a stormwater management
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
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implementation and to secure reimbursement for associated expenses from the
responsible party, including, if necessary, placing a lien on the subject property.

Standard 14: Stormwater Management Plan

A. All stormwater management permit applications must include a Stormwater
Management Plan. This plan shall document how the proposed project complies with
the stormwater standards and must be submitted with the stamp and signature of a
Professional Engineer (PE) licensed in the State of Connecticut.

Standard 15: Illicit Discharges

A. All illicit discharges to the stormwater management system are prohibited.

[NOTE: The stormwater management system is the system for conveying, treating, and
infiltrating stormwater on site including stormwater best management practices and any
pipes intended to transport stormwater to the groundwater, a surface water, or municipal
separate storm sewer system. Illicit discharges to the stormwater management system are
discharges that are not entirely comprised of stormwater. Notwithstanding the foregoing, an
illicit discharge does not include discharges from the following activities or facilities:

• Landscape irrigation,
• Uncontaminated groundwater discharges such as pumped groundwater, foundation

drains, water from crawl space pumps, and footing drains,
• Irrigation water,
• Lawn watering runoff,
• Residual street wash water,
• Discharges of uncontaminated air conditioner condensate,
• Discharges of flows from fire fighting activities,
• Discharges containing no chemical additives (including chlorine) from the flushing

of fire protection systems, and
• Naturally occurring discharges such as rising groundwater, uncontaminated

groundwater infiltration, springs, and flows from riparian habitats and wetlands.]
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Appendix C

Targeted Stream Corridor Recommendations
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Appendix D

Stormwater Retrofit Concept Designs
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Appendix E

Site-Specific Stormwater Retrofit Cost Estimates



Site-Specific Stormwater Retrofit Cost Estimates – Tankerhoosen River Watershed Management Plan

Design, Permitting,
Contingency
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Tankerhoosen Lake

Sediment Forebay 77,000
total, 2004 dollars

(BEC estimate)
1 $93,700 32% $30,000 $123,700 30 $6,310 6% $380 $6,690

4 Deep Sump CBs, piping, and swale 20,000
total, 2004 dollars

(BEC estimate) 1 $24,300 32% $7,800 $32,100 50 $1,250 15% $190 $1,440

Northeast School

Bioretention Area 1 $14.56
/ft2 (commercial/
industrial area

2892 $42,100 32% $13,500 $55,600 15 $4,660 8% $370 $5,030

Bioretention Area 2 $14.56
/ft2 (commercial/
industrial area

2137 $31,100 32% $10,000 $41,100 15 $3,440 8% $280 $3,720

SW Basin $7.27 /ft3 (developed area) 2495 $18,100 32% $5,800 $23,900 30 $1,220 6% $70 $1,290
Mount Vernon Apartments
SW Basin $7.27 /ft3 (developed area) 5862 $42,600 32% $13,600 $56,200 30 $2,870 6% $170 $3,040
Deep sump CBs $3,125.00 ea. 6 $18,800 32% $6,000 $24,800 50 $960 20% $190 $1,150
Fire Station (Route 30)
SW Basin $7.27 /ft3 (developed area) 2976 $21,600 32% $6,900 $28,500 30 $1,450 6% $90 $1,540
Vegetated Swale $14.56 /ft2 59 $900 32% $300 $1,200 10 $140 7% $10 $150
Vernon Historical Society (Route 30)
Pocket Wetland 30.6V^0.71 (03$) /ft3 1081 $5,500 32% $1,800 $7,300 10 $860 6% $50 $910
Vegetated swale $14.56 /ft2 657 $9,600 32% $3,100 $12,700 10 $1,490 6% $90 $1,580
ConnDOT Commuter Lot (Route 6/44 and I-384 Interchange)
Vegetated swale $14.56 /ft2 532 $7,700 32% $2,500 $10,200 29 $530 7% $40 $570
SW Basin $7.27 /ft3 (developed area) 7105 $51,700 32% $16,500 $68,200 30 $3,480 6% $210 $3,690
ConnDOT Commuter Lot (I-84, Exit 67)
SW Basin $7.27 /ft3 (developed area) 5299 $38,500 32% $12,300 $50,800 30 $2,590 6% $160 $2,750
Vegetated Swale $14.56 /ft2 103 $1,500 32% $500 $2,000 10 $230 7% $20 $250
Gerber Technologies Office Building
Sediment Forebay $50 /yd3 of riprap 40 $2,000 32% $600 $2,600 30 $130 30% $40 $170
Discharge Channel $3.86 /ft2 2324 $9,000 32% $2,900 $11,900 30 $610 10% $60 $670
Lake Street School

Bioretention
$14.56

/ft2 in commercial/
industrial area 4900

$71,300 32% $22,800 $94,100 15 $7,880 8% $630 $8,510

Note:
Rate of Inflation used = 4%
Interest (discount) rate used = 7%
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