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Executive Summary

The Vermont Clean Water Act requires the development of Tactical Basin Plans for each

of Vermontds 15 river b-geanrecdring cyclebThesespthmspt ed on
integrate watershed modeling, water quality monitoring, sector -specific pollution

source assessments, and stakeholdemiput to document geographically explicit actions

necessary to protect, maintain, enhance, and restore surface waters. Thé&gency of

Natural Resources is assiséd in the implement ation of plan throug h a combination of

State andfederal funding sources, partner supp ort (Appendix A) and for certain

protection efforts, the public rulemaking process.

The Winooski River (Basin 8) Tactical Basin Planfocuses on the waershed of the
Winooski River . DEC Basin 8 Water Quality Assessment Reportprovides background

to support the Pland actions including assessments ofvetlands, lakes and rivers. The
Pl an6s Wimaski RivepBasin and all of the surface watersin its drainage basin is
the sustained ecological health and human use by meeting or exceedingVermont Water
Quiality Standards.

The Plan also includesthe Phase Il conten{Chapter 3) for the Lake Champlain
Phosphorus TMDL, including setting of targets for phosphorus loading from the
Winooski River to Lake Champlain. The Lake Champlain Phase | Implementation Plan
and the TMDL both point to issuance of these plans as components of the accountability
framework.

The Phase Il content includes high-resolution phosphorus load modeling and projected
phosphorus reductions for smaller sub -watersheds as well as by types of sources (wage
water treatment plants, developed lands stormwater, roads, forestry and agricultural).

The plan also describes strategies relating to the development of new regulations
associated with the Vermont Clean Water Act. Future iterations of the Basin 8 Tactical
Basin Plan will provide augmented specificity in regards to phosphorus reductions
achieved, reductions planned, costs, and as appropriate, success stories documenting
incremental water quality improvement .

The surface waters in Basin 8 provide recreational opportunities, drinking water and
support for wildlife habitat and plant communities. The health of the surface water is
directly connected to these uses. Pollutants associated with basin 8 waterbodiesinclude
phosphorus, sediment, pathogens andtoxin s as well as aquatic invasive species.

The main souces of theelevated phosphorus, sediment and pathogen levels include
agricultural , urban and road runoff, and eroding river channels due to a lack of
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equilibrium in the river system. Many of the actions to address these stressors in the
basin will also achieve required reductions in phosphorus loading to Lake Champlain
(Phase Il content in Chapter 3)

In Chapter 4, the plan also describesmanagement goals for basin 8 surface waters and
includes new classifications or candidates for reclassification (see Summary of
Classification Opportunities below).

The heart of this plan is Chapter 5 and the Watershed Projects Databasewhich

includ esgeographically explicit actionsto protect or restore surface waters in the basin.
The actions are supported by the following top objectives and strategiesfor priority
watershed (and associated towns)

Top Objectives and Strategies

Protect river corrid ors and floodplains to increase flood resilience and allow rivers to
reach equilibrium through protection of river corridors with conservation easementsand
municpal adoption of appropriate bylaws, focusing on assisting towns to adopt corridor protection
as well asimplement VDEC river corridor plans.

Increase knowledge of water quality conditions in the basin , including the identification
of high quality lakes through the establishment and/or continuation of short-term intensive and
long-term monitoring p rograms.

Implement agricultural B est Management Practices (BMPS) in areas that are a significant
source of phaosphorus and where BMPs are best suited to conditions with afocus on areas of high
phosphorus loading.

Resolve E. coli impairments in along Winoo ski between Plainfield and Cabot,
Huntington, Mad Rivers and Allen Brook by addressing discernable bacteria sources from
agricultur e and residential sourcesto meet bacterial TMDL .

Manage stormwater from developed areas through the development and implemen tation
of stormwater master plans and Flow Restoration Plans in MS4 communities (see
Appendix C).

Improve littoral zone habitat along Lake Champlai n, and ponds in the Kingsbury Branch
through direct outreach with landowners to encourage participation in th e Lake Wise Programthat
promotes implementation of lakeshore BMPs.

Inventory and prioritize municipal road erosion features that discharge into surface water
and implement high priority actions in existing road erosion inventoried sites
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Provide technical and as available, financial assistance to wastewater treatment facilities
in meeting Lake Champlain Phosphorus TMDL goals

Prioritize wetland and floodplain restoration pro jects in appropriate locations for
phosphorus retention and sediment attenuation with a focus on the watersheds X

Prioritize remediation of forest road s and log landings with high erosion risks , including
sugaring operations and areas of high phosphorus loading.

Assist municipalities in identifying areas of landslide hazards for benefi t of future
development including Jericho, Williston, Essex, Duxury, Plainfield, Marshfield, and Barre Town.

In addition to the action s supported by priority objectivesand the classification
opportunities, the basin plan also includes actions for addressing stressed and impaired
waters listed in Table 4 and actions relating to monitoring and assessment in Table 11.

The Vermont Agency of Natural Resources has prepared an online mapping tool, the ANR
Natural Resources Atlas that allows the reader to identify the locations of many Basin
features.
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Chapter 1z Planning Process and Watershed Description
The Tactical Basin Planning Process

The Vermont Departmentof Envi r onment al QODBECkstacticallaasin ond s (
planning process identifies actions that will protect, maintain, and improve surface waters

by managing the activities that cause the known stressor(s) and address the resulting

pollutants. The DEC Basin 8 Water Quality Assessment Reportprovides background to
support the Plands actions including descript
their health.

Using integrated watershed modeling (Appendix B) , water quality monitoring, sector -
specific pollution source assessments, and stakeholder input, these actions are
strategically targeted to sub-basins (seeTables 4,12 and 37,) and specific waters where
their implementation would achieve the greatest benefit to water quality and aquatic
habitat while being cost-effective.

For the purposes of assessing and reporting water quality information, the state is

divided into 15 major drainage basins Each basin includesone or more major river

watersheds!. The VDEC is responsible for preparing Tactical Basin Plans, awvater

quality mana gement plan, for each of the basins and updating them every five years.

The resulting plans meets the goals and objectives of theVermont Surface Water

Management Strateqy (VSWMS) to protect, maintain and restore the biological,

chemical , and physical i ntegrity, and public use
resources, and to protect public health and safety. The tactical planning process is

outlined in Chapter 4 of the VSWMS.

The VDEC collaborates with State, federal and municipal organizations, local
conservation groups, businesses, and a variety of landowners and interested citizens to
develop and implement the Tactical Basin Plan(seeAppendix A ). Partners have played
multiple roles, includ ing funder, technical resource (see resources in th&/ SWMS) or
project manager as well as providing guida nce during the planning process.

In 2015, he passage ofAct 64, the Vermont Clean Water Act, strengthened multiple
statutes related to water quality in Vermont . Act 64 was passed specifically to set in

1 A watershed is a distinct land area that drains into a particular waterbody through either channelized
flow or surface runoff. Preparing a plan at a waters hed level allows for the consideration of all
contributing sources of runoff to the surface waters.
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place statewide requirements necessary to achieve the phosphorus redution targets in
U S E P Adks Champlain Phosphorus TMDL , and to establish the regulatory
authorities necessary to implement the Lake Champlain Phase | Plan This Tactical
Basin Planis the tool for establishing five -year goals and actions related to the
implementation of Act 64 directives.

Act 64 addresses agricultural water quality on small, medium a nd large farms through
the Agency of Agriculture, Food and Markets. It establishes water quality requirements
for stormwater discharges from new and existing development, industrial and

municipal stormwater discharges, and runoff from municipal roads throu gh the
Department of Environmental Conservation. In addition, through the Department of
Forests, Parks and Recreation, the Act addresses water quality runoff fromsilvicultur ale
activities.

Act 64 also establishes the requirement that all water quality im provement actions
undertaken by the State be integrated by means of Tactical Basin Plans (TBP), and
establishes partnerships with Regional Planning Commissions, Natural Resource
Conservation Districts, and other organizations to support this work . Lastly, Act 64
establishes a cleanup fund to dedicate resourcegowards the highest priority water
guality remediation actions.

Regarding work with the Regional Planning Commissions, the Agency of Natural
Resources (Agency)will work with the applicable regional planning commission sto
develop an analysis and formal recommendation on conformance with the goals and
objectives of applicable regional plans, see 10 V.S.A 1253(d)(2)(G)The overall role of
the TBPs is not to determinewhere development should happen . This Tactical Basin
Plan encourages communities to take protective measures that will restore, maintain
and enhance water quality in all areas that in turn protect human health, ecological
integrity, and water -based recreational uses. The TBP does not préade any
development that is consistent with municipal zoning , regional and municipal plans
and with applicable State and federal regulations.

The Tactical Basin Plans are also consistent with the U.S EPA's framework for
developing watershed -based plans.EPA's framework consists of nine key elements that
ensure that the contributing causes and sources of nonpoint source pollution are
identified, key stakeholders are involved in the planning process and restoration and
protection strategies, addressing water quality concerns are identified. The resulting
tactical basin plan uses adaptive management, has strong implementation sections, is an
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effective plan for restoration or protection, and identifies projects that are eligible for
federal and State funding.

In order to implement the high priority actions required to protect, enhance, maintain
and restore water quality, the TBP spells out clear attainable goals and targeted
strategies to achieve goals laid out in Act 64, the Lake Champlain Phosphorus TMDL
and E P A dirse elements. The Watershed Projects Databaseis a tool by which progress
can be tracked with regard to measurable indicators of each major goal. In addition, the
databasewill be revisited periodically, and be modified accordingly to best address
newly emerging information, unanticipated events, and new requirements such as are
anticipated by legislative acts, including Acts 1102and 64.

The Tactical Basin Plan builds upon the Agencyd previous Winooski River Tactical
Basin Plan, signedin 2012 (VDEC 2012). That plan contains strategies that addressed
river corridor protection, stormwater management, drinking water protection, aquatic
invasive speciesmanagement, and installation of agricultural Best Management
Practices Through efforts of the Agency and its watershed partners, many of these have
been implemented or are in progress. Thisplan builds upon those original plan
recommendations by providing additional geographically explicit actions in areas of the
basin identified for in tervention based on monitoring and assessment data, and high-
resolution phosphorus modeling .

The Tactical Basin Planactions are described inChapter 56 snplementation table
summary and the Watershed Projects Databaseand will be addressed over the five-year
life of the Winooski Basin Tactical BasinPlan. The plan will not be a static document. It
is expected that the Agency and its partners will have to develop adaptive management
techniques as new natural and anthropogenic events present themselves.

Successes and challenges in implementing actions will be reviewed in biannual
meetings with watershed partners. In addition, the imple mentation table will be
modified accordingly to best address newly emerging information, unanticipated
events, and new requirements such as are anticipated by the Lake Champlain
Phosphorus TMDL (see Chapter3 for additional information on the TMDL)

2 Act 110 directed the Secretary of Natural Resources to establish a river corridor management program
and a shoreland management program, effective February 1, 2011, to provide municipalities with maps of
designated river corridors and develop recommended best management practices for the management of
river corridors, shorelands, and buffers.
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Contri buting Planning Processes

Complementary planning processes in the watershedalso direct resources towards
surface water protection and remediation strategies. The strategies, associated resources
and partnerships identified in these plans contributed to th e development and
implementation of actions in Chapter 5. These planning processes can be further
explored through the links provided below:

1 Lake Champlain Basin Programd s 72 Qpbortunities for Action
1 A Frameworkdr Action on Stormwated Ridge to River Phase | Repfot Ridge to
River

The Winooski River Basin

The Winooski River begins in Cabot, a town in the northeast corner of Washington
County, and then courses northwesterly for approximately 90 miles before flowing into
Lake Champlain just north of Burlington. Its drainage area of about 1,080 square miles
covers 11.9 percent of Vermont. The basin occupies all of Washington County, a little
less than half of Chittenden County and small parts of Lamoille and Orange Counties.

The Winooski River has seven important tributaries. Three of the tributaries enter from
the north: the Little River joining below the village of Waterbury; the North Branch
joining at t he city of Montpelier; and Kingsbury Branch joining in East Montpelier. The
four remaining tributaries flow from the south: the Huntington River coming in at the
village of Jonesville; the Mad River, joining in Middlesex; the Dog River entering just
west of the city of Montpelier and the Stevens Branch entering just north of Montpelier.

In addition, 55 Sate-inventoried lakes and ponds are scattered throughout the basin
with a concentration in the Calais, East Montpelier and Woodbury area.

The health of awaterbody is dictated for the most part by the landuse or landcover in

its watershed. A forested watershed provides the best protection as it absorbs or detains
the precipitation that in a developed or agricultural landscape will pick up pollutants as
stormwater runoff and carry it to waterbodies.

Almost three quarters of the watershed benefits from forest and wetland cover, most of
it located in the higher elevations or upper half of the watershed (Table 1 and 2). The
agricultural and urban (developed la nd and roads) land use comprise only 12% and 9%
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of the landscape respectively, a distant second and third. Agriculture is predominantly
concentrated along the wide flood plains of the main stem and narrower valleys of its
tributaries. The developed or urb an areas are concentrated in Chittenden County, but
also include small cities and towns located adjacent to the main stem and tributaries. A
small percentage of the developed land includes four ski areas and resorts on the slopes
of the Green Mountains. The water quality problems identified in the basin later in this
chapter tend to be associated with decreasing amounts of natural landcover. See
Vermont Surface Water Management Strategy (VSWMS) for a more in depth

explanation of pollution sources.

A more detailed description of the basin along with its water -based resources is
cont ai ned Bagsin8WDrBdsk River Watershed Water Quality and Aquatic
Habitat Assessment Report, date April 28, 2008 and Water Quality Assessment Maps.

Table 1. Land Use and Land Cover for the Winooski River Wat ershedl

Land Use Acres
Forested 492,480.9
Agriculture 78,841.9
Surface Water 33,544.8
Transportation 32,004.1
Developed Land? 30,021.6
Wetlands 12,451.7
Old Field & Barren 1,036.6
Total: 680,381.6

% of Total
72.4

11.6

4.9

4.7

4.4

1.8

0.2

100.0

1 Vermont Land Cover Classification Project, 1997 (based on satellite photographs from 1991- 1993).

2 Developed land = residential, commercial, industrial but not transportation, which is listed separately

3 http://www.anr.state.vt.us/dec/waterg/mapp/docs/mp basin8.assessment report.pdf
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Figure 1. Winooski Riv er Basin and sub basins with landuse and landcover identifitied
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Table 2. Subwatershed landuse and landcover

Tributaries to Lower Winooski

Tributaries to Lower Mid -Winooski

Tributaries to Upper Mid -Winooski

Tributaries to Upper Winooski
Winooski River Headwaters
Huntington River

Lower Little River

Upper Little River

North Branch Winooski River
Kingsbury Branch Winooski River
Jail Branch Winooski River
Stevens Branch Winooski River
Dog River

Lower Mad River tributarie s

Upper Mad River tributaries

Subwatersheds

23.43

7.20

7.72

15.93

9.60

7.30

4.75

7.51

3.85

9.09

9.46

18.07

5.74

8.51

6.24

30.36

82.24

79.88

71.36

77.01

88.21

85.62

79.55

88.36

76.23

75.74

58.36

84.08

85.34

87.03

31.13

5.69

8.73

6.23

4.19

2.51

4.42

8.18

3.38

4.87

7.80

16.17

5.44

3.75

4.85

For tactical basin planning purposes, the Winooski River is further divided into 15
subwatersheds which include one or more of the tributaries and a section of the main
branch (Table 2). The subbasins include a grouping of tributaries and/or sections of the
main branch that encompass common characteristics associated with community,
landscape, and/or physical features. A detailed description of thesesubwatersheds are
contained in the DEC Basin 8 Water Quality Assessment Report
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Chapter 2 - Water Resource Assessments

Assessment Methodology

The Agency s Wat er shed Management Division (WSMD)
Environmental Conservation ( VDEC) assesses the health of a waterbody using

biological, chemical and physical criteria. Most of this data can be accessed throughhe

Vermont Integrated Watershed Information System , online data portal .

The results of assessmentsare the basis for thebiennial statewide 303(d) List of
Impaired Waters and List of Priority Surface Waters Outside the Scope of 303(d)(Table
4). These priority waters lists also includes preliminary information on responsible
pollutant and/or physical alterations to aquatic and riparian habitat , the stressorand if
known, the source. DEC Basin 8 Water Quality Assessment Reportand Water Quality
Assessment Mapsprovide additional information about these waters. The waterbodies
included on these lists are included as a focus for remediation efforts in this plan

The Vermont Surface Water Management Strategy(VDEC 2012) (VSWMS) lays out the
goals and objectives of VYDEC6 s Wa't er s h e dt Divisaon #fogaedressimg
pollutants and stressors that can negatively affect the designated uses of Vermont
surface waters. The strategydiscusses 10 major strgsors (Table3), and as of this writing
is being updated to reflect new provisions of Act 64 and the Lake Champlain TMDL .

Table 3. Stressors relating to water resource degradation with links to in  -depth info rmation
(Click on a stressor to learn more)

The Vermont Surface Water Management Strategy identifies 10 major stressors that impact surface waters.

Channel d ) Encroach- Land ¢ Path Thermal
Erosion ment Erosion 2nogens Stress

Flow Invasive Nutrient NNy Toxics
Alteration Species Loading i il o

Stressors, Pollutants and Physical Alterations to Aquatic and Riparian Habitat

A stressor is defined as a phenomenon with quantifiable damaging effects on surface
waters resulting from the delivery of pollutants to a waterbody, or an increased threat
to public health and safety. For the most part, stressors result from human activity on
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the landscape; however, when landscape activities are appropriately managed, stressors
are reduced or eliminated.

Table 3 provi des links to the stressor chapters of the VSWMS that describe in detail the
stressor, its causes and sources, anW¥DEC6 s approach to addressing |
through monitoring, technical assistance, regulations and funding.

In this plan, the stressors regonsible for the impaired, altered and stressed waterbodies
in the basin are listed next to the waterbody in Table 4. In addition to the stressor, Table
40s priority wat ethepollitantot physiel abecation desporsible for
degraded water quality or physical condition of each priority water .

Pollutants enter surface waters either as a point source, a discrete source from a pipe, or
as non-point source, carried in precipitation that runs off the landscape (i.e., stormwater
runoff). Physical alterations result from the inadvertent in troduction of aquatic

invasive species (AlS),or with a change in surface water levels because of dams or

water withdrawal. The landuse and other activities that are responsible for non -point
source pollutantsaswellasVDEC6 s r eme di at jamdescilied iadetailgn e s
the Vermont Surface Water Management Strategy (VSWMS).

Climate Change: increasing pollutant loads and impacts to water bodies

Climate change predictions for Vermont are expected to intensify stressors, leading to
increased pollutant loads from the landscape as well as loss of native species.
Predictions include increased intensity of storms and resulting increases in stormwater
flows. In response, management d landscape activities will need to intensify to
effectively address stressors that are intensified with additional flows. These stressors
include channel and land erosion, nutrient loading and thermal stress.

Increased temperatures are also predicted, which will increase thermal stress to
waterbodies. In addition, warmer temperatures w ill also allow invasive speciesto gain
a competitive edge, requiring changes in management strategiesto better protect native
species The Lake Champlain TMDL was developed with consideration of the effects of
climate change, and the Lake Champlain Phase | Implementation Plan has a dedicated
chapter as well.

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN
3| Page


http://dec.vermont.gov/watershed/map/strategy

Overview of Water Resources

The following is an overview of water resource health in Basin 8. Information on the
condition of specific water bodies is included in Table 4.

Rivers

Sediment and nutrients are the most prevalent pollutants in Basin 84 streams and
rivers. Prominent stressors responsible include land erosion, chanrel erosion, and
nutrient loading. Physical alterations are alsopresent throughout the watershed,
ranging from habitat alteration to general stream channeland slope instability . In
addition, development has encroached into the flood hazard zone (river corridors and
floodplains) . The next most prevalent stressors arethermal modification and
pathogens. More isolated stressorsspecific to particular reaches® include toxics from
hazardous waste sites chlorides from winter maintenance of roads and flow alteration
assocated with dams.

The Winooski River Basin contains a diversity of fish species, many of which support
popular recreational fisheries. Wild populations of native brook trout flourish in the
colder, higher elevation streams. Lower reaches of sane tributaries and much of the
mainstem also support naturalized populations of wild rainbow and brown trout.

Most of the tributary streams of the Winooski River basin are managed as wild trout
waters (i.e. are not stocked with hatchery-reared trout). Nat urally reproducing
populations of trout have been observed in the upper mainstem of the Winooski as far
downstream as Duxbury. Increasing temperatures in main stem and some tributaries
limit brook trout distribution.

Landlocked Atlantic s almon is also present, with 100 to 200returning from Lake
Champlain in recent yearsto spawn in the Winooski River with highest numbers
around Richmond ball fields (pers. Communications Nick Staats, USFWS) A federal
program supports the lifting of salmon over three Wino oski River dams to allow access
from mouth up to Bolton dam. The predominantly forested watershed of the tributaries

4 Definition of these p ollutants can be found in VSWMS
http:// www.anr.state.vt.us/dec/waterg/wgd mgtplan/swms_appB.htm
5 The waters and associated problems are listed in the EPA and state lists (see Table 2)
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that feed this stretch of the main stem protects water temperature s that support salmon
habitat.

Although dams along the river and tribut aries are partly responsible for stressors to fish
habit, including thermal modication and barriers to fish movement, dam owners are
improving management as dams regulated by federal law are relicensed andin some
cases,owners are working with partners to remove dams.

In addition, fisheries habitat was reduced in complexity and diversity when removal of
woody habitat and alteration of stream channels follow ed tropical storm Irene . Within
the Winooski watershed it was estimated that major impact to instre am habitat
occurred along roughly 15,425 feet of stream following Tropical Storm Irene (Kirn 2012).
Projects are ongoing to restore fisheries habitat.Additional information can be found in
V F WD @&Jpper Winooski Watershed Fisheries Summary

The excellent water quality in many of the tributaries along with striking , geologic
formations support popular swimming holes. Huntington Gorg e may be the best
example and is a natural candidate for Outstanding Resource Water (see Chapter 4)n
consideration of spectacular aesthetic value and swimming use.

Lakes and ponds

The basinincludes 46 lakes or ponds, 10 acres or larger Encroachment, by way of
shoreland development, is the greatest stressor to Vermont lakes, as recently reported in
the National Lake Survey study (USEPA, 2012). In Basing, almost half the lakes are
threatened by shoreland development. Other threats to aquatic habitat and water
quality in the lakesinclude sedimentation and increased eutrophication due to nutrient
loading -related stressors While nutrient loading in other northwest la kes has resulted
in regular algal blooms with intense cyanobacteriablooms (blue-green algae)becoming
seasonal occurences the majority of lakes in the Winooski still meet nutrient criteria
and overall have good water quality (Table 5).A small group of lakes show poor to fair
water quality trend based on nutrient concentrations, including Blueberry, North
Montpelier, Peacham and Sabin.

Additional stressors include flow alterations (e.g, water level fluctuations) and Aquatic
Invasive Species (AIS) threat. Acidity is a stressor for 13 lakes, and leads to impairment
in 2 lakes(see Tables 4 and5).

All of the Basin 8 lakes, along with all but one other lake in Vermont, are under a

Vermont Department of Health Fish Consumption Advisory for exceeding the US EPA
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mercury limits in fish. Mercury is a chemical that becomes toxic at high concentrations .
As big fish eat smaller fish, the mercury concentrations increase in the fish tissues, and
through this process of bioaccumulation, mercury levels become unsafe for human
consumption of the fish.

With excellent water quality, intact shoreline, high biodiversity, and scenic features , the
best lakes include Buck and Pigeon at top 5% of all Vermont lakes, Turtlehead at the top
10%, Coits at the top 20% and Berlin makng the top 25%.

Wetlands

The Winooski River Basin contains a great diversity of wetlands, ranging from rich
forested swamps to peat accumulating fens, with Half Moon Cove, Richmond Flood
plain forest and Chickering Fen (see x for more descritption). Wetlands of interest for
further study to determine Class 1 potential include: Shelburne Pond, Essex Alder
Brook (Essex and Milton), Upper Gleason (Duxbury), Berlin Pond (Berlin), Kettle Pond
south (Marshfield and Groton , Lanesboro Bog(Marshfield) and Mud Pond (Williston) .

The wetlands in the basin are identified on the Vermont Wetlands Inventory Map (up to
39% of Vermont wetlands may not be mapped). More than 35% of the original
wetlands in Vermont have been lost. In recent years, residential, commercial and
industrial development have been the primary causes of wetland loss.

The USE P A @\ational Wetland Condition Assessment 2011 survey included Vermont

wetlands with assistance from the WSMD Wetlands Program. The assessment of

Eastern Mountai ns wet | gestimated thatrb2% aof the estijmatede r mo n t
wetland area is in good condition; 11% is in fair condition, and 37% is in poo r condition.

Condition of Specific Water Resources
Impaired Waters and Priority Surface Waters

The Department of Environmental Conservation (VDEC) uses monitoring and

assessment daté to assess individual surface waters in relation to Vermont Water

Quality Standards as outlined in the 2016 DEC Assessment and Listing Methodology .

The four categories used in Veiffuisupports surf ace
stressed, altered and impaired . Waters that support designated and existing uses and

6 ( see Appendix A of the Vermont DEC Water Quality Monitoring Strategy 2011 -2020
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meet water quality standards are placed into the full support or stressed categories.
Waters that do not support uses and do not meet standards are placed into the altered
or impaired category (Seepage 13 2016 DEC Assessment and Listing Methodology.

Table 4 lists the known stressed, impaired or altered waterbodies in Basin 8. These
priority waters comprise the 303(d) andthe state priority surface waters lists. Maps A, B
and C also identify location of these waters. For a more detailed description of
monitoring results use the Vermont Integrated Watershed Information System , online
data portal. The goals of the Tactical Basin Plan include addressing the stressors or
pollutants degrading the listed waters in Table 4 through geographically specific actions
(see Chapter 5implementation Table). The types of actionsprescribed are based on the
stressor specific practices outlinedin the Vermont Surface Water Management Strateqy.
Additional monitoring and assessme nt needs areoutlined in Tables 4, 6 and 11.

Table 4. Basin 8 2016 priorities waters list and stressed waters list and planned management
interventions. See also Winooski Basin Water Quality Assessment maps

Waterbody or Status Pollutant Source Planned actions, see

River Segment /Stressor also actions
associated with
Stressors’8

VT08-01 10.5 miles E. coliPathogens Burlington CSOs SeeVermont CSO policy

Winooski River, mouth  Impaired

to Winooski dam Part A List

VT08-02 Sunnyside 1.2 miles Chloride/Toxics From industrial and Developing Chloride

Brook (Trib 8 to Impaired commercial land runoff TMDL

Sunderland Brook) Part A List

VT08-02 Muddy Brook 0.9 miles Chloride/Toxics From industrial and MS4 permit condition will

Trib#4 & Trib to Impaired commercial land runoff require Chloride reduction

Trib#4 Part A List plan

VT08-02L01 452 acres Phosphorus/Land Landuse See Lake Champlain P

Shelburne Pond Impaired erosion TMDL

Part A List

VT08-05 Winooski 2.0 miles E. coliPathogens Montpelier CSOs SeeVermont CSO policy

River above Montpelier Impaired

WWTF discharge Part A List

VT08-07 Winooski 0.7 miles E. coliPathogens Work with landowners to

River, Plainfield Impaired identify sources and

Part A List continue to support water

quality monitoring

VT08-07 Winooski 10.0 miles E. coliPathogens Work with landowners to

River, Marshfield, rm Impaired identify sources and

"The ANROGs strategy for addressing each stressor is des

Management Strategies, at thislink
8 Also See Lake Champlain P TMDL
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Waterbody or
River Segment

72.8 up to Mollys
Brook

VT08-09 Winooski
River, Cabot, Mollys
Falls Brook up to rm
83.8
VT08-11L02_02
Waterbury Reservoir
littoral area

VT08-12 Inn Brook

VT08-12 Big Spruce
Brook

VT08-13 Lower North
Branch Winooski River

VTO08-16 Gunner
Brook, below Farwell
St. Dump

VT08-20 Clay Brook

VT08-02 Tributary to
Winooski River

Status

Part A List

1.0 miles
Impaired
Part A List

100 acres
Impaired
Part A List

0.3 miles
Impaired
Part A List

0.5 miles
Impaired
Part A List

1.0 miles
Impaired Part
A List

0.5 miles
Impaired
Part A List

0.5 miles
Impaired
Part A List

0.4 miles
Impaired
Part B List

Pollutant
/Stressor

E.coliPathogens

Sedimentflo w
alteration

Iron/Toxics

Iron/Toxics

E. coliPathogens

sediment, metals,
nutrients, storm-
water in lower
section/land
erosion
stormwater,
iron/Land Erosion

Metals/Toxics
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Source

Flucuation of water
levels

Iron seeps from soils
disturbed during
development

Iron seeps from soil
disturbance during
development

Montpelier wwitf
collection system
passes comined sewer
overflows

Farwell st. Landfill
leachate, surface runoff
from developed area

Ski area development:
stormwater runoff,
erosion from
construction activities
& gravel parking lot;
increased peak
stormwater flows
South Burlington
landfill leachate

Planned actions , see
also actions
associated with

Stressors’8

continue to support water
quality monitoring

EPA approved TMDL
March 8, 2001- 2013
IDDE in Cabot found no
source. Monitor for E. coli
401 Water Quality
Certification issued in
2014 but awaiting full
implementation. See Flow
Alteration section for
more information

Parent material is iron
rich. Stream runs under
parking lot, nothing
planned until
redevelopmenent of area
occurs

Outside of Stowe Mt water
quality remediation plan
because in steep ravine
with limited access for
remediation.

SeeVermont CSO policy

Refer to Waste
Management. Talk to them
about moving upper site
but check with Sean

Stream buried in culvert.
Difficult remediation until
redevelopment of area

Active monitoring. VDEC
ordered landfill facility
closed and capped.
Capping occurred in 1992.
4 EA /A A EdloButeU
court order requires water
quality monitoring and
maintenance of the site.
Water quality sampling is
conducted semi annually
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Waterbody or
River Segment

VT08-08 Muddy Brook
in East Montpelier

VT08-12
BIG SPRUCE BROOK,
RM 0.2 TORM 0.3

VT08-12 West Branch
Little River, rm 7.5 to
8.0

VTO08-16 Trib #23 to
Stevers Branch below
Williamstown WWTF
outfall

VT08-01 Winooski
River, mouth to
Winooski Dam

Status

0.1 miles
Impaired
Part B List

RM 0.2 TORM
0.3

Impaired

Part B List

0.5 miles
Impaired
Part B List

0.5 miles
Impaired
Part B List

10.5 miles
Impaired
Part D List

Pollutant
/Stressor

Iron/Toxics

Sediment,
Iron/Land Erosion

sediment,
stormwater
runoff/Land
Erosion
Nutrients/Nutrient
Loading

Mercury/Toxics

Source

Central Vermont
landfill leachate

SEDIMENT IMPACTS,
IRON SEEPS

Ski area development,
road

Williamstown WWTF
discharge to small
receiving water

Atmospheric
deposition

Planned actions , see
also actions
associated with

Stressors’8

to determine effectiveness
of treatment. Water
quality improvement is
expected over time as
water quality treatment &
site management
continues.

VDEC ordered landfill
closed and capped in
1993. Due to the slumping
of the capping soils in
2001, the original clay cap
was removed, the landfill
was re-graded and a
synthetic cap was installed
along with a new toe drain
and gas collection system.
4EA 1 Al AeeBdrd
court order requires water
guality monitoring &
maintenance of the site.
Currently volume of water
collected in the drains is
significantly less than
previously reported.
Stowe Mt. Resort WORP
and Big Spruce Iron Seep
Remediation Plan
(changes to 2018 list will
move this out of Part B
and added to the other
reach noted above)
Stowe Mt. Resort WQRP

Outfall to be moved to the
Stevens Branch with
WWTF refurbishment
Will monitor wq

EPA approved regional
mercury tmdl on

9 The WSMD will release a draft 2018303(d) and the State priority surface waters lists in late spring. This
table will be revised at that time to reflect changes from the 2016 list.
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Waterbody or Status Pollutant Source Planned actions , see
River Segment /Stressor also actions
associated with
Stressors’8
12/20/20, 2007. Vermont
DOH advisory
VTO08-02 Allen Brook, 2.6 miles Sormwater/urbans  urban and suburban EPA approved TMDL in
rm 2.4 to rm 5.0 Talcott Impaired stressorsto runoff 8/2008 , see Chapter 3
Rd Part D List
VT08-02 Allen Brook, 2.6 miles E. coliPathogens EPA approved TMDL in
Impaired 9/2011. See Chapter 3.
Part D List
VT08-02 Sunderland 1.8 miles Stormwater/Urban  urban and suburban EPA approved TMDL in
Brook, rm 3.5to rm 53 Impaired stressors runoff 8/2008 - see Chapter 3
Part D List for work planned
VT08-02 Centennial 1.2 miles Stormwater/Urban  urban and suburban EPA approved TMDL in
Brook, mouthtorm 1.2 Impaired Stressors runoff 9/2007 - see Chapter 3
Part D List
VT08-02 Morehouse 0.6 miles Stormwater/Urban  urban and suburban EPA approved TMDL in
Brook, mouth torm 0.6 Impaired Stressors runoff 9/2007 - see Chapter 3
Part D List
VT08-09 Winooski 1.0 miles E. coli/Pathogens Residential direct EPA approved TMDL
River Cabot village Impaired discharges &/or failed  3/8/ 2001. Straight pipes
Part D List septic systems eliminated, but LaRosa
program sampling
suggests another NPS. Sec
Chapter 3
VT08-10 Huntington 0.5 miles E. coliPathogens EPA approved TMDL in
River Impaired Posible failing septic 9/2011 . see Chapter 3
Part D List systems and other
unknown sources;
VT08-18 Mad River, 6.2 miles E, coli/Pathogens Posible failing septic EPA approved TMDL in
mouth to Moretown Impaired systems and other 9/2011 . See Chapter.3
Part D List unknown sources;
VT08-01 Winooski X.X miles Locally abundant No control
River, lower section Altered Eurasian
Part E List watermilfoil
growth/Invasive
Species
VT08-02L01 452 acres Curly-leaf VFWDconfirmed in 1996;
Shelburne Pond Altered pondweed/Invasive no control
Part E List Species
VT08-11L02_02 100 acres Brittle No Control.
Waterbury Reservoir Altered naiad/Invasive
littoral area Part E List Species

10 Urban stressors that result in sedimentation, phosphorus or stormwater include: Land Erosion,
Channel Erosion, Nutrient Loading

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN
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VT08-04 Joiner Brook

VT08-05 Winooski
River at & above
Middlesex 2 dam

VTO08-06 Tyler Brook,
below Waterbury
Village
waterwithdrawal
VTO08-06 Merriam
Brook

below Waterbury
Village
waterwithdrawal
VT08-09 Mollys Falls
Brook

Sucker Brook below
Peacham Pond

2.9 miles
Altered
Part F List

2.0 miles
Altered
Part F List

0.1 miles
Altered
Part F List

0.1 miles
Altered
Part F List

2.0 miles
Altered
Part F List

1.0 miles
Altered
Part F List

Artificial and
insufficient
flow/Flow
Alteration

De-watering of
bypass, impound
ment, fluctuation
causing stream
bank erosion/ Flow
Alteration

Artificial and
inadequate flow/
Flow Alteration

Artificial and
inadequate flow/
Flow Alteration

Artificial flow
condition, bypass
waterfall, temp/
Flow Alteration and
Thermal Stress

Artificial flow
condition/ Flow
Alteration

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

Bolton Valley water
with -drawal

Middlesex #2 hydro

Waterbury water
supply withdrawal

Waterbury water

supply withdrawal

Mollys Falls Hydro

Mollys Falls Hydro

Non-supp 2.9 mi (5.7 mi
total length). All flow
alterated waters should
be more closely reviewed
and steps identified to
ensure protection of
resource.

Unlicensed facility

Unlicensedfacility ( In
2018 list: Part E, F will be
updated,

WSID #5284- Waterbury
village water

Unlicensed facility; A
Public Utilities
Commission Certificate of
Public Good review is
underway, with VTANR
input to address flow,
water level, and water
temperature issues.

Unlicensed facility; A
Public Utilities
Commission Certificate of
Public Good review is
underway, with VTANR
input to address flow,
water level, and water
temperature issues.
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Waterbody or
River Segment

VT08-09L05 Peacham
Pond

VT08-09L05 Mollys
Falls Reservoir

VTO08-11 Lower Little
below hydro dam

VT08-11L02
Waterbury Reservoir

VTO08-16 Benjamin
Falls Brook, from
Berlin Pond to mouth
VT08-20 Mill Brook

VT08-20 Slide Brook

VT08-01 Winooski
River, mouth to Alder
Brook

Status

340 acres
Altered
Part F List

397 acres
Altered
Part F List

2.6 miles
Altered
Part F List

839 acres
Altered
Part F List

0.6 miles
Altered
Part F List
2.1 miles
Altered
Part F List
0.8 miles
Altered
Part F List
21.2 miles
Stressed

Pollutant
/Stressor

Water level
fluctuation/ Flow
Alteration

Water level
fluctuation/ Flow
Alteration

Artificial flow
condition / Flow
Alteration

Water level
fluctuation / Flow
Alteration

De-watering of
brook/ Flow
Alteration
Artificial and
insufficient flow/
Flow Alteration
Artificial and
insufficient flow/
Flow Alteration
Sediments,
nutrients, temp.,
stormwater, toxic

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

Source

Montpelier & Berlin
water supply with-
drawals

Mad River Glen snow
making water
withdrawal

Mount Ellen
snowmaking water
with -drawal
Developed land runoff,
agriculture, industry

Planned actions, see
also actions
associated with
Stressors’8
Unlicensed facility; A
Public Utilities
Commission Certificate of
Public Good review is
underway, with VTANR
input to address flow,
water level, and water
temperature issues.

Unlicensed facility; A
Public Utilities
Commission Certificate of
Public Good review is
underway, with VTANR
input to address flow,
water level, and water
temperature issues.
Vermont Lay Monitoring
program will adopt as a
site in 2018

Section 401 wq cert.
Issued in 2014; FERC has
yet to issue new license for
the project which will

delay construction until
2017

Section 401 wq cert.
Issued in 2014; ferc has
yet to issue new license for
the project which will

delay construction until
2017

WSID #5272

Partial support 2.1 mi (5.9
mi total length)

Non-support 0.8 mi (3.4
mi total length)

See Lake Champlain P
TMDL
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Waterbody or Status Pollutant Source Planned actions , see

River Segment /Stressor also actions
associated with
Stressors’8
compoundgUrban

stressors, Thermal
stress, Toxics

VT08-04 Goose Pond 1.5 miles Acidity Atmospheric WSMDwill confirm or

Brook, mouth to head = Stressed deposition update status as resources

waters permit

VT08-05 Winooski 11.0 miles sediment, nutrients, Developed land, See Lake Champlain P

River, below Middlesex = Stressed storm-water transportation, TMDL

dam & above runoff/ Urban channelization

Montpelier CSOs Stressors

VTO08-06 Graves Brook, 0.3 miles SedimentUrban Residential, ag, riparian See Lake Champlain P

mouth upstream Stressed stressors, encroachment TMDL

Encroachment

VT08-06 Thatcher 10.0 miles Sedimen{Channel  Morphological See Lake Champlain P

Brook Stressed Erosion instability from past TMDL
channelization, etc River corridor easements

planned. See Mid
Winooski River Corrdior

Plan
VT08-07 Winooski 10.0 miles low d.o/Flow Dissolved oxygen See Flow Alteration
River below Marshfield Stressed alteration. problems from section. Unlicensed
6 hydro hypolimnetic facility; A Public Utilities

withdrawal of

unlicensed hydro dam Commission Cetificate of

Public Good review is
underway, with VTANR
input to address flow,
water level, and water
temperature issues.

VT08-07 Winooski 20.4 miles sediment, turbidity, = Streambank erosion, See Lake Champlain P
River, Stevens Branch = Stressed nutrients, physical  road runoff,channel in TMDL

up to Mollys Falls alterations, E. stability

Brook coli/land erosion,

channel erosion,
thermal stress
VT08-08 Blanchard 0.3 miles unknown (in 2018 list: Will be
Brook Stressed moved to Impaired status
and investigated for lack
of buffer. Fish community
OFAEOG6 AT A O

and 2014)
VT08-09 Winooski 6.0 miles Sedimen{Channel See Lake Champlain P
River, from Mollys Falls Stressed erosion, Streambank erosion, TMDL
Brook upstream Encroachment lack of riparian
vegetation, physical
alterations

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN
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Waterbody or
River Segment

VT08-11 Gold Brook,
mouth to headwaters

VTO08-11 Little River,
from West Branch
down to Reservoir

VT08-12 Little River,
upstream of the West
Branch confluence

VTO08-12 Little Spruce
Brook

VT08-12 Long Trail
Tributary

VT08-12 Sterling Brook

VT08-12 West Branch
Little River, rm 7.0 to
7.5

VT08-12 West Branch
Little River, rm 8.0 to
headwaters

VT08-13 Hancock
Brook

VT08-13 Minister
Brook

VT08-14 Kingsbury
Branch, from outlet of
North Montpelier Pond
to mouth

VT08-15 Jail Branch,
Barre City and below

VTO08-15 Jail Branch,
Washington/Orange
area

Status

5.0 miles
Stressed

5.5 miles
Stressed

3.3 miles
Stressed

0.1 miles
Stressed

0.1 miles
Stressed

7.0 miles
Stressed

0.5 miles
Stressed

X.X miles
Stressed

4.0 miles
Stressed
3.0 miles
Stressed
3.5 miles
Stressed

1.5 miles
Stressed

X.X miles
Stressed

Pollutant
/Stressor

sediment, physical
alterations/Land
erosion, Channel
erosion,
Encroachment
urban runoff,
sediment/Urban
Stressors

sediments,
nutrients, E.
coli/Urban
Stressors,
Pathogens

sediment, physical
alteration/Urban
Stressors
sediment,
acidity/Urban
stressors, y
acidity

SedimentUrban
Stressors

sediment,
acidity/Urban
Development

acidity
acidity

elevated
temperatures/Flow
Alteration

Sediment,
nutrients, E.
coli/Urban
Stressors

E. coliPathogens

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

Source

Land development,
roads, former mining

Channel instability,
channel manipulation,
urban/suburban
development

Land development,
agricultural runoff;
morphological
instability (west br
upstream to sterling
brook)

Ski area development

development

Low alk conditions,
acid rain

Impacts may be related
to past construction
erosion

low ph shock in
springtime

low springtime ph,
gravel road runoff
Warm water
discharges from pond

Land development;
erosion/sedimentation;
urban runoff

Elevated bacteria
levels; source(s)
unknown

Planned actions , see
also actions
associated with

Stressors’8

See Lake Champlain P
TMDL

See Lake Champlain P
TMDL

See Lake Champlain P
TMDL

Stowe Mt. Resort WQRP

Further assessment. pH
shock in springtime

WSNMD ABN will confirm
or update status as
resourcespermit
Continue monitoring and
Stowe Mt. Resort WORP
benefits

need further assessment;
pH shock in springtime.
WSMDABN will confirm
or update status as
resourcespermit
Biomonitoring planned

Biomonitoring planned
Unlicensed Project is
operated under a FERC
exemption.

(Possible change to

unstressed in 2018 list)

(Possible change to
unstressed in 2018 list)
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http://dec.vermont.gov/watershed/map/assessment
http://dec.vermont.gov/watershed/map/assessment

VT08-16 Stevens 5.8 miles
Branch Stressed
VTO08-17 Dog River, 0.5 miles

Riverton canoe access Stressed
downstream %2 mile

VT08-18 Mad River, 0.5 miles
Warren dam up to Stressed
Route 100

Sediment,
nutrients, E.
coli/Urban
Stressors
E.coliPathogens

SedimenfLand
Erosion, Channel
Erosaion

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

Urban runoff including
suspected floor drains
from commercial
buildings on river
Elevated e. Coli

Morphological
instability;
contributions from
nearby gravel/sand pit

See Lake Champlain P
TMDL

Review with AAFM

Continue monitoring. Talk
to someone about
gravel/sand pit

15| Page



e, |
D

S

Table X. Listing of Major
Water Quality Issues

‘Map ID Name Pollutant
-1 Winooski River, to Dam  Mercury, E. coli
2 Lower Winooski River Exotic Species
3 Morehouse Brook Stormwater
4 Sunnyside Brook Chloride
5 Unnamed Trib ~ lron, Arsenic
6  Centennial Brook Stormwater
7  Winooski River, to Alder Multiple
8  Allen Brook E. coli
9  Muddy Brook Chloride
10  Allen Brook ] Stormwater

aslhen

Figure 2 Stressed and impaired/altered surface waters on the 303d or state lis ts in Lower Winooski River Basin

DRAFT WINOOSKI TACTICAL BASIN PLAN
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AR TR & A 7N T e
- MAJOR WATER QUALITY ISSUES
~ THE WINOOSKI RIVER WATERSH:!

W

{fﬁw

Winooski River, to Dam Mercury, E. coli -
Lower Winooski River Exotic Species

Morehouse Brook
Sunnyside Brook
Unnamed Trib

Centennial Brook
Winooski River, to Alder

Allen Brook
Muddy Brook
Allen Brook
Shelbume Pond
Huntington River

Stormwater
Chloride

Iron, Arsenic
Stormwater
Multiple

E. coli
Chloride
Stormwater
Exotic Species
E. coli

HUNTINGTON /—/

Joiner Brook Flow Alteration
Goose Pond Brook Acid

Sunderland Brook Stormwater

wﬂ‘iﬂ\ﬂwa 5 g "11" ‘ 1 AN e ; FAYSTON \.

Figure 3. Stressed and impaired/altered surface waters on the 303d or state lists in Lower and Mid -Winooski River Basin
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e N LB A R
(. 4 ﬁMap D Name ollutant
-1 WestBranch Little River Sediment, Acid

L Pl N R AT

NsB@RO . 7. WHEELOC
MAJOR WATER QUALITY ISSUES OF

Hancock Branch Acid .2 ~ Winooski River
Tyler Brk, Thatcher Brk  Flow Alteration s N =
Waterbury Reservoir Exotics, Flow Alt

BOLTON~,

‘Map ID Name

2  Long Trail Tributary Sediment, Acid

3  West Branch Little River Undefined % THE W|NOOSKI RIVER WATE RSHED

4  Little Spruce Brook Sediment ]

5  West Branch Little River Sediment

6  Big Spruce Brook Iron |

7  Centennial Brook Stormwater, Iron 3D me ) ! 5o u -

bl DU E Dok ‘{‘k, garcn ; 17  Little River Below Dam Flow Alteration

9 SterlingBrook =~ = Acid P 2

10  Little River " Multiple .18 Graves Brook Sediment

11 Little River Sediment, Runoff 19\ Thatcher Brook Sediment

12 Gold Brook Sediment, other = 20 Mad River E. coli
Minister Brook Acid . 21  Winooski River Flow Alteration

/Sedlme nt rNutnents Stormwater r-

PEACHAM

L~

—

Pollutan

23 Winooski River
24 Lower North Branch
25 Blanchard Brook

26  Winooski River

27 Kingsbury Branch
28  Muddy Brook

29  Winooski River

30 Winooski River

31  Winooski River

32 Winooski River

33 Winooski River

4 Winooski River

E. coli
E. coli
Undefined
Multiple
Temperature
Iron

E. coli
Multiple

E. coli
Sediment

E. coli

E. coli

YL . ﬂ i ) y AN g Sk« 5 Mollys Falls Reservoir Flow

AYSTON - ' ; o % & BAR o Rl 2 Peacham Pond Flow ;
ALLA (‘ s ] g . 1 ~ = T T =Y W
2 - / : P R ORANGE | £ & ) AV IESY & VEREC)

Figure 4. Stressed and impaired/altered surface waters on the 303d or state lists in Upper Winooski River Basin
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Slide Brook Flow Alteration

Mill Brook Flow Alteration

Clay Brook Stormwater, Iron

Mad River - Sediment

Dog River E. coli

Benjamin Brook Flow Alt i
Gunner Brook  Cu, Fe, NP, Sediment
Jail Branch E. coli <
Jail Branch Sediment, NP, E. coli
Benjamin Falls Brk Flow Alteration

Trib #23 to Stevens Brk E. coli J

Pl iR Vil et WSSk

Figure 5. Stressed and impaired/altered surface waters on the 303d or state lists in Mad and Dog Rivers and Stevens Branches

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN
19| Page



Additi onal Lake and Pond Assessment Results

In addition to the 303(d) List of Impaired Waters and List of Priority Surface Waters above (Table 4
the Vermont Lake Score Cardidentifies the overall conditions of each lake in Vermont (Table 5).

The Vermont Inland Lake Score Caigla userfriendly interface developed by the Vermont Lakes and
Ponds Management and Protection Program (VLPP) to share available data on overall lake health
with lake users. Using Google Earth, viewers can select from more than 800 lakes in the state and
learn about four key aspects of lake health: nutrients, aquatic invasive species, shoreland and lake
habitat, and mercury pollution. Links embedded in the Score Card open deeper views into the
underlying data.

Table 5Inland Lake Score Card information for 51 Basin 8 lakes

The water quality condition is represented by different colors: Blue = Good Conditions; Yellow = Fair/Stressed Conditions : Red =
Poor/Impaired/Altered Conditions ; Blank = assessment needed

Water Quality Status key: pH = acid sensitive (low alkalinity), TP = total ph osphorus, Flow = water level manipulation, DO = dissolved
oxygen, Cl = chloride

Aquatic Invasive Species key: EWM = Eurasian water milfoil, CLP = curly leaf pondweed, EF = European frogbit, BN = brittle na iad.

Lake Water | Water | Aquatic | Mercury
Area Quality | Quality | Invasive | in Fish | Shoreland | Waters'd

Lake ID (acres) Town Trend | Status | Species | Tissue | & Habitat | Disturbed

BAILEY 17 Marshfield

BAKER (BRKFLD) 35 Brookfield

BANCROFT 14 Plainfield

BEAVER (ROXBRY) 10 Roxbury

BERLIN 293 Berlin

BLISS 46 Calais

BLUE 6 Calais

BLUEBERRY 48 Warren

BOLSTER 5 Barre Town

BUCK 39 Woodbury

CHAPELS 2 II\E/I%SnttpeIier

COITS 40 Cabot

7&';23%55'?\( 28 Woodbury

CURTIS 72 Calais

CUTTER 16 Williamstown

DOBSON 9 Woodbury

DRY 2 Northfield

EAST CALAIS MILL; 6 Calais

FELCHNER; 12 Northfield

FOREST (CALAIS) 133 Calais

GILLETT 30 Richmond

GOODALL 7 Woodbury

DRAFT WINOOSKI TACTICAL BASIN PLAN
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http://dec.vermont.gov/watershed/lakes-ponds/data-maps/scorecard
http://anrmaps.vermont.gov/websites/kml/wq_scorecard/lp_lsc_googleearthlink.kml
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BAILEY
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BAKER%20(BRKFLD)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BANCROFT
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BEAVER%20(ROXBRY)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BERLIN
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BLISS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BLUE
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BLUEBERRY
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BOLSTER
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=BUCK
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=CHAPELS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=COITS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=CRANBERRY%20MEADOW
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=CRANBERRY%20MEADOW
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=CURTIS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=CUTTER
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=DOBSON
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=DRY
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=EAST%20CALAIS%20MILL;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=FELCHNER;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=FOREST%20(CALAIS)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=GILLETT
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=GOODALL

Lake

Waters'd
Disturbed

Water Aquatic | Mercury

Area Quality | Quality | Invasive | in Fish | Shoreland
Lake ID (acres) Town Species | Tissue | & Habitat
GOOSE 2 Bolton
GOSLANT 5 Peacham
GREENWOOD 96 Woodbury
HALFMOON COVE 14 Colchester
HARDWOOD 49 Elmore
HAWKINS 9 Calais
HORN OF THE MOON 10 II\EA%S;:tpelier
KNOB HILL 16 Marshfield
LAIRD 12 Marshfield
LEECH Woodbury
LIGHT TROUT CLUB Moretown
LILY PAD Colchester
LIMEHURST 13 Williamstown
LITTLE (CALAIS) 7 Calais
LITTLE (ELMORE) 14 Elmore
% 10 Woodbury
LONG MEADOW; 7 Calais
LOWER ORANGE Orange
LOWER WINOOSKI; 4 Winooski
LOWER WORCESTER 35 Worcester
MANSFIELD 38 Stowe
MARTIN; 28 Williamstown
MIDDLE WOODBURY; 9 Woodbury
MIRROR 85 Calais
MOLLYS 38 Cabot
MOLLYS FALLS 397 Cabot
MUD (WOODBY)-SE 18 Woodbury
NELSON (EMONTP) 10 E%ipdbr
NORTH KING 3 Woodbury
NORTH MONTPELIER 72 II\EA?JSnttpelier
OAK HILL; 8 Williston
ORANGE; Orange
PAINE; Northfield
PEACHAM 340 Peacham
PECKS 16 Barre Town
PIGEON 69 Groton
PRESTON 9 Bolton
RICHARDS; 14 Marshfield
RICHMOND 24 Richmond
ROBINSON; 7 Northfield

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN
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https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=GOOSE
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=GOSLANT
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=GREENWOOD
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=HALFMOON%20COVE
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=HARDWOOD
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=HAWKINS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=HORN%20OF%20THE%20MOON
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=KNOB%20HILL
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LAIRD
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LEECH
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LIGHT%20TROUT%20CLUB
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LILY%20PAD
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LIMEHURST
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LITTLE%20(CALAIS)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LITTLE%20(ELMORE)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LITTLE%20MUD%20(WOODBY)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LITTLE%20MUD%20(WOODBY)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LONG%20MEADOW;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LOWER%20ORANGE
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LOWER%20WINOOSKI;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=LOWER%20WORCESTER
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=MANSFIELD
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=MARTIN;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=MIDDLE%20WOODBURY;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=MIRROR
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=MOLLYS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=MOLLYS%20FALLS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=MUD%20(WOODBY)-SE
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=NELSON%20(EMONTP)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=NORTH%20KING
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=NORTH%20MONTPELIER
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=OAK%20HILL;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=ORANGE;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=PAINE;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=PEACHAM
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=PECKS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=PIGEON
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=PRESTON
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=RICHARDS;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=RICHMOND
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=ROBINSON;

Lake

Water | Water | Aquatic | Mercury
Area Quality | Quality | Invasive | in Fish Shoreland | Waters'd
Lake ID (acres) Town Trend | Status | Species | Tissue | & Habitat | Disturbed
ROSS; Morristown
ROULEAU 1 Williamstown
RUSS 7 Elmore pH -
. DO,

SABIN 142 Calais Sed
SCHWARTZ; Morristown
SHELBURNE 452 Shelburne
SMITH (WOODBY) 4 Woodbury
SODOM 21 | EBSt
_ Montpelier
SOUTH KING Woodbury
SOUTH WOODBURY; Woodbury
STERLING Cambridge pH
TABER; Stowe
TABOR 5 Calais
THURMAN W. DIX 123 Orange
TURTLEHEAD 69 Marshfield
UNION; Northfield
UPPER WINOOSKI; 10 Winooski
UPPER WORCESTER 11 Worcester
VALLEY 88 Woodbury
WALTON 13 Woodbury
WATERBURY 839 Waterbury
WATSON 11 Calais
WEST HILL 46 Cabot
WHEELER (WOODBY) 4 Woodbury
WHEELOCK 4 Calais
WHITCOMB 1 Williamstown
WILLIAMSTOWN-NE; 7 Williamstown
WOODBURY; Woodbury
WRIGHTSVILLE 190 |East -

Montpelier

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

22| Page


https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=ROSS;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=ROULEAU
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=RUSS
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=SABIN
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=SCHWARTZ;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=SHELBURNE
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=SMITH%20(WOODBY)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=SODOM
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=SOUTH%20KING
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=SOUTH%20WOODBURY;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=STERLING
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=TABER;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=TABOR
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=THURMAN%20W.%20DIX
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=TURTLEHEAD
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=UNION;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=UPPER%20WINOOSKI;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=UPPER%20WORCESTER
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=VALLEY
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WALTON
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WATERBURY
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WATSON
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WEST%20HILL
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WHEELER%20(WOODBY)
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WHEELOCK
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WHITCOMB
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WILLIAMSTOWN-NE;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WOODBURY;
https://anrweb.vt.gov/DEC/IWIS/ReportViewer3.aspx?Report=LakeScoreCard_2015_TrendsAndStatus&ViewParms=True&LakeID=WRIGHTSVILLE

Stressors, Pollutant and Project Identification

In addition to supporting surface water assessents to identify water quality degradation or
reference conditions 11, VDEC and partners (Appendix A) also support assessments thatcan lead toa
better understanding of the stressor or pollutants and therefore appropriate remediation efforts. The
assessmentsgdescribed in this section, cover mostlanduse activity as well as the condition of river
corridors.

During the tactical basin planning process, the results of the assessments areonsidered along with
modeling results (see end of Chapter for more explanation on modeling analyses). to prioritize
geographic areas for project development and to identify priority projects for inclusion in the Tactical
Basin A a n\atershed Projects DatabasgChapter 5). These projects can then beaused to help meet
regulatory requirements or support voluntary efforts. Specific assessmat needs for each
subwatershed are included in Tables 4 and Table 11.

Water Quality Monitoring by Citizen Groups

In addition to data collected by VDEC staff, VDEC also considersstream and lake chemical data
collected by other organizations, including volunteer monitoring groups (see Table 6) The results can
be important for identifying stressors and sources .

The VDEC supports volunteer water quality monitoring effort through the LaRosaPartnership
Program, which provides analyses services to the volunteer group through a grant program. The
most common parameters requested include total and dissolved phosphorus, total nitrogen and total
suspended solids.

Table 6. Volunteer monitoring groups collecting water quality data to support Winooski Basin ~ planning (LaRosa
Partnership Program funded) (See Figure X)

Calais Conservation Commission

Huntington River Conservation Partnership

Friends of the Mad River

Williston Conservation Commission

Upper Winooski Joi nt Conservation Commissions

11 Appendix A of the Vermont DEC Water Quality Monitoring Strategy 2011 -2020
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https://anrweb.vt.gov/DEC/IWIS/ARK/ProjectSearch.aspx
http://www.calaisvermont.gov/index.asp?SEC=A42DF3AF-D728-4596-A698-83427BA72754&Type=B_BASIC
http://www.huntingtonriver.org/
http://www.friendsofthemadriver.org/
http://www.town.williston.vt.us/index.asp?Type=B_DIR&SEC=%7BF0A2BC88-624F-4B71-8D57-76AF07C1946B%7D
https://winooskiriver.org/index.php
http://www.anr.state.vt.us/dec/waterq/mapp/docs/mp_MonitoringStrategy2011_2020.pdf

Four Rivers Winooski Partnership

Chittenden County Stream Team

In Basin 8, the program assists watershed groups and municipalities in sampling sites throughout the
basin. Once the samples areanalyzed, the lab organizes all volunteer water quality monitoring data
for easy downloaded to an excel file available to groups for usein their annual reports. Data and
reports can be found at the LaRosa Volunteer Monitoring webpage .

A summary of the water quality data in Table 6 includes prioritization of areas for focus of efforts to
reduce phosphorus loading. (In development)
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https://winooskiriver.org/index.php
http://rethinkrunoff.org/
http://dec.vermont.gov/watershed/map/monitor/larosa
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Figure 6. Winooski Basin biomonitoring sites  supported by VDEC and water quality monitoring sites supported by watershed partners and the
Partnership Program
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Stream Geomorphic Assessments

Geomorphic assessments measure and assess the physical dynamics of an entire
watershed or collection of river reaches. Physical aspects of river dynamics are assessed
using maps, existing data, and windshield surveys (Phase 1), using field observation

and simple measurements (Phase Zand River Corridor Plans) and/or using surveying
techniques and quantitative analysis (Phase 3). SeeVermont River Management Section
- Geomorphic Assessmentfor more i nformation.

The assessed tributaries in Basir8 have experienced channelincision and subsequent
and ongoing planform adjustments in lower reaches. In the basin, the most common
causes of disequilibrium are dams, diversions, culverts, and channelization practices,
such as dredging, berming, and armoring. A significant amount of legacy phosphorus
and sediment loading is attributable to in -channel erosion (Lake Champlain Basin
Program, 2011).

Another source of disquilibrium is related to increased discharge of stormwater
associated with increased development (impervious surfaces) within the watershed of
each tributary.

This Tactical Basin Han presents results of a comprehensivereview of all priority river
protection and restoration projects listed in th e Stream Geomorphic Assessments (SGA)
corridor plans (Table 7). Projects are included in the Watershed Projects Database
(Chapter 5).

Priority projects include actions that will lead to least erosive channelsas well as
increased flood resilience for communities. Examples include riparian buffer planting
and increasing or protecting areas that provide flood and sediment attenuation and
reducing stormwater runoff volumes.

Priority stream s for river corridor protection are those that are most at risk for
movement (disequilibrium) based on high level of sensitivity and floodplain
disconnection. They include the upper Winooski main stem, Pekin Brook, Upper
Stevens Branch, Little, Mad and Huntington Rivers.

Where rivers have lost floodplain access, river corridor easements support the channel
evolution process towards a dynamically stable planform and development of
accessible floodplain featuresover time. The protection of the river corrido r in the
watershed is also appropriate to protect existing floodplain access. Protection of river
corridors helps to allow the stream to reach equilibrium. Once a stream is in
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https://anrweb.vt.gov/DEC/SGA/finalReports.aspx
https://anrweb.vt.gov/DEC/SGA/finalReports.aspx
https://anrweb.vt.gov/DEC/IWIS/ARK/ProjectSearch.aspx

equilibrium, then the lands adjacent to the channel will be expected to flood re gularly,
helping to attenuate flood heights, flood velocities and store sediment on the floodplain.

Floodplain restoration will be a focus in Little River, where the stressor, channel
erosion, results in a loss of floodplain connection, sending fine sediment particles into
the Winooski .

Riparian plantings are a priority where a mature woody buffer can establish itself
without significant loss from channel erosion. Map X identifies river stretches where
buffer width of less than X feet is less than 25% ofthe buffer. Allen Brook , Mad River,
Upper Winooski, Dog River are good candidates for buffer based on stable condition of
reach as well as high potential for overland runoff. Huntington would also greatly
benefit from a buffer in many locations but would require larger setbacks to
accommodate lateral instability

Culvert and bridge replacement to conform with the geomorphic condition of streams
will be mostly limited to deteriorating structures because of the significant cost to the
towns. Towns will be assisted by the Chittenden County, Central Vermont and
Lamoille Regional Planning Commission and the Northern Vermont Development
Association in prioritizing and planning for expense.

Table 7 Stream Geomorphic Assessments and River C orridor Plans for Basin 8. Except where noted,
all streams are moving towards planform stability with channel erosion and encroachment as the
primary stressor s.

Alder Brook 12/01/2006 Alder Brook Phase 1 and 2 Landslide prone below Rte 15:manage
SGA stormwater and protect corridor (upper) where
not protected through wetland rules

Allen Brook @ 4/11/2008 Allen Brook Watershed address encroachments and stormwater: River
Departure Analysis and Project = corridor protection!?, Riparian plantings,
Identification Summary stormwater management

Dog River 3/01/2009 Dog River River Corridor Plan Thermal stress from lack of buffer and widened

stream: Riparian plantings and focus river
corridor easements outside of bedrock
controlled areas

12 River corridor protection can include river corridor easements, adequate sizing of culverts as well as
municipal regulations for flood resilience.
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https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=111_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=111_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=42_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=42_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=42_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=155_CPA&option=download

Huntington
River

Huntington
River

Huntington
River

Kingsbury

Branch

Pekin Brook

Little River

Mad River

Mad River

Mad River

Morehouse

Muddy
Brook

North
Branch
Winooski

North
Branch
Winooski

North
Branch
Winooski

Richmond

9/14/2009

12/01/2005

1/01/2006

10/01/2008

6/02/2010

6/28/2010

1/01/2008

3/01/2008

1/01/2008

2/01/2008

3/01/2009

5/01/2007

3/01/2007

9/01/2007

Huntington River Watershed
Corridor Plan

Huntington River Watershed
Phase 1 SGA

Phase 2 SGA Huntington River
Watershed

Kingsbury Branch of the
Winooski River Watershed
River Corridor Plan

Pekin Brook Corridor Plan,
Calais, VT

Little River Corridor Plan

Mad River Headwaters Phase
2 SGA

Mad River Phase 1 and 2 SGA

Upper Mad River Corridor Plan

Muddy Brook Phase 1 and 2

North Branch WinooskKi
Corridor Plan

North Branch Winooski Phase
1 SGA

Upper Winooski Watershed,
North Branch and Lower
Stevens Branch Phase 1 SGA

Winooski River tributaries in

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

Riparian plantings, river corridor protection

See above

See above

Geomorphic condition protection by bedrock
and VT wetland Rules. Limited actions needed

River corridor protection,

River corridor protection, move infrastructure in
river corridor, upgrade culverts

See below

See below

River corridor protection and riparian buffer
plantings

Stormwater management. consider gully
restoration and culvert replacement

Upper area protected by wetland, encroachment
of infrastructure in lower watershed: Stormwater
management, riparian plantings,

Bed rock gorges protects geomorphic
condition. Protect depositional areas between
bedrock controlled areas.

See above

See above

Encroachment: upgrade culverts, riparian
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https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=29_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=29_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=29_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=29_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=29_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=29_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=121_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=121_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=121_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=121_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=121_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=113_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=36_P2B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=36_P2B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=36_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=36_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=150_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=82_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=82_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=82_P1B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=82_P1B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=82_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=82_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=82_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=144_P1A&option=download

tribs

Stevens
Branch

Stevens
Branch

Sucker
Brook

Sunderland

Brook

Little River
Main Stem

West
Branch
Little River

West
Branch
Little River

West
Branch
Little River

Winooski
Cabot

Winooski
Cabot

Winooski
Cabot

Winooski
Cabot

Winooski -
Montpelier

3/01/2009

4/01/2004

10/01/2007

10/12/2010

5/01/2007

11/01/2005

3/30/2006

6/01/2006

11/01/2004

12/01/2006

3/19/2014

Richmond Phase 1 SGA

Stevens Branch and Jail
Branches of the Winooski River
Corridor Plan

Stevens Branch in
Williamstown and Barre City
Phase 2 SGA

Sucker Brook Phase 1 and 2
SGA

Find Phase 2 report

Upper West Branch Little River
Corridor Plan, Stowe, VT

West Branch Little River in
Stowe Corridor Plan

West Branch Little River Phase
2 SGA

Phase 2 SGA, Winooski River
Watershed, Town of Cabot, VT

Winooski River in Cabot
Corridor Plan

Winooski River in Cabot Phase
1 SGA

Winooski River in Cabot Phase
2 SGA

Great Brook River Corridor
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plantings

Jail Branch: Landslide prone - manage
stormwater at top of bank,and new development

Stevens Branch i River corridor protection

See above

River corridor protection(not high priority) where
not already confined by ravines, riparian
plantings, address stormwater

River corridor protection and floodplain
restoration in agricultural areas, address
stormwater

River Corridor Protection and riparian planting

Stormwater management and Encroachment:
work with landowners to reduce infrastructure
conflicts

Encroachment: work with landowners to reduce

infrastructure conflicts

See above

See below

Temperature: plant and protect riparian buffers

See above

See above

Encroachment: address infrastructure conflict,
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https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=144_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=152_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=152_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=152_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=152_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=152_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=152_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=77_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=77_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=72_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=72_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=72_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=72_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=72_P2B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=72_P2B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=33_P2B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=33_P2B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=33_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=33_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=33_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=33_P1A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=33_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=33_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=32_CPC&option=download

to Cabot

Winooski -
Montpelier
to Cabot

Winooski -
Montpelier
to Cabot

Winooski -
Montpelier
to Cabot

Winooski
Mid, Alder
to Montp

Winooski
Mid, Alder
to
Montpelier

Winooski
Mid, Alder
to Montp

Winooski,
Mouth to

Alder Brook

1/01/2008

4/01/2007

3/31/2010

2/01/2009

6/01/2007

12/15/2015

8/01/2006

Landslide | nventory

Plan

Upper Winooski Corridor Plan

Upper Winooski Phase 2 SGA

Upper Winooski River:
Plainfield to Montpelier, River
Corridor Plan

Joiner Brook, Bolton River
Corridor Plan

Mid-Winooski Watershed
Chittenden, Washington, and
Lamoille Phase 1 SGA

Middle Winooski River Corridor

Plan

Lower Winooski Phase 1 and 2
SGA

increase wetland in headwaters,

Temperature: riparian plantings and river
corridor protection

See above

Temperature: riparian plantings and river
corridor protection

Geomorphic condition is good to fair with good
riparian buffers. Snowmaking wier causing
sediment accumulation upstream. Stormwater
management

See below

River corridor protection, riparian planting

Bedrock controlled with large wetland within
river corridor: restore and protect wetlands

The Washington County Phase 1Hazard Map, 2017 and Report identifies landslide
sites (modern and ancient) and area of steep slopesThe expected completion date for a
similar study in Chittenden County is 2018 The VDEC Geology Program supports
these studies as part of thecurrent State Hazard Mitigation Plan recommendation to
map landslides gullies, and other slope instability hazards .
(http://vem.vermont.gov/plans/SHMP ).
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https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=32_CPC&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=32_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=32_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=32_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=32_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=32_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=112_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=112_CPA&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=112_P1B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=112_P1B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=112_P1B&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=112_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=112_CPB&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=78_P2A&option=download
https://anrweb.vt.gov/DEC/SGA/report.aspx?rpid=78_P2A&option=download
http://dec.vermont.gov/sites/dec/files/geo/HazDocs/WashingtonCtyInstabilityMap2017.pdf
http://dec.vermont.gov/sites/dec/files/geo/HazDocs/WashingtonCtyInstabiltyRpt2017.pdf
http://vem.vermont.gov/plans/SHMP

The WSMD Geology program will continue to add to the inventory through input from
the public. An online reporting form will be publicized by the program :
http://dec.vermont.gov/geological -survey/hazards/landslides

Towns may also request a more detailed level of mapping to help inform the town
planning and project review process from the Department of Public Safety.

The Washington County Phase 1Hazard Report includes the following summary:
1. The landslides are principally caused by

a. Oversteepen slopes during the flash floods that results in fluvial erosion of
banks and stream beds.

b. decreases in shear strength of soils dueto increases in soil water pore
pressures due to the heavy rainfall.

2. Stormwater discharges may have destabilized or at least exacerbated the
instability of gullies.

3. The detailed and periodic updates of (Phase 2) stream geomorphic datafrom the
Vermont Rivers Program is critical to understanding the patterns of stream
channel adjustment that are underway in the river corridors as it allows
consideration of how the slopes had changed over time. It would be highly
desirable to have Phase 2 data available fothe streams in any areas where
landslide mapping is to be undertaken.

Stormwater Master Plans and Mapping

Stormwater runoff from developed areas carries pollutants to streams, as well as
increasing stream flows, which in turn erodes the stream channel. Regulations that
work towards the m anagement of stormwater are discussed in Chapter 4. In addition,
The Department of Environmental Conservation ( VDEC) has supported town
stormwater mapping and stormwater master plans as well asillict dischar ge detection
to help both with regulatory requirements and voluntary efforts. The town reports can
be found at the associated link above.

The list of towns with stormwater master plans is listed in Appendix C. The following
towns would be candidates for stormwater master plans: Williamstown and village,
Waterbury Village and Stowe. The recommended stormwater master plan template is

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN
31| Page


http://dec.vermont.gov/geological-survey/hazards/landslides
http://dec.vermont.gov/sites/dec/files/geo/HazDocs/WashingtonCtyInstabiltyRpt2017.pdf
http://dec.vermont.gov/watershed/cwi/solutions/municipal-stormwater/stormwatermap
http://dec.vermont.gov/watershed/cwi/solutions/municipal-stormwater#Master Planning
http://dec.vermont.gov/watershed/cwi/manage/idde

the Hybrid site & community retrofit approach with green stormwater infrastructure
(GSI) stormwater management.

In the remaining towns , roads are the predominant source of stormwater, which will be
addressed through the State general permit for discharges of
regulated stormwater from municipal roads (see also Chapter4).

The Watershed Projects Databaseancludes priority projects from stormwater master
plans and the illicit discharge det ection surveys. The master plaming process includes
the review of projects identified in the stormwater mapping projects. Priority projects
are identified based on significance in comparison to projects throughout the basin and
additional information col lected relating to the feasibility of a proposed project.

Road Erosion Inventories (update or see Phase Il info) or needed? Could add
something above

Road Erosion Inventories (REI) are used by Vermont municipalities to identify sections

of local roads in need of sediment and erosion control, assess the degree of need for

sediment and erosion control, rank road segments that pose the highest risks to surface

waters, and estimate costs to remediate those sites using Best Management Practices.

The implementat i on of the priorities identified in R
sediment, phosphorus pollutants and other contaminants generated from unpaved

municipal roads that contribute to water quality degradation.

With the assistance of theregional planni ng commissions, except for Barre city and
Waterbury, all towns in the basin have developed inventories based on the protocols
developed by VDEC. The plan recommends that technical and financial assistance be
prioritized for interested towns based on water quality benefit of projects. Criteria to
assess water quality benefit may include location of project in area prioritized for
phosphorus reduction from roads (see Chapter 4). The resources would assist with
development of designs, capital budgets, cost estimates and implementation.
Completion of these projects may be counted towards meeting the requirements of the
Municipal Road GeneralPermit. For additional information see the VDEC municipal
Roads Programand Chapter 4.

Lake Shoreland Protection and Restoration

Healthy lakeshores have been demonstrated to play a crucial role in overall lake health,
trapping nutrients and sediments b efore they reach lake waters, and protecting
nearshore habitat for fish and wildlife. This is important for whole lake health and
improvement of downstream water quality. Greenwood in Woodbury ranks good for
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http://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/municipal-roads-program

all aspects of lake health captured by the Vemont Lake Score Card (Table 5)with the
exception of shoreline condition, making it an excellent candidate for shoreline
protection and restoration projects to maintain its overall good quality. 24 other lakes in
the basin have a rating of fair for shoreline condition. Restoration work in these lake
shorelands would contribute to improvements in water quality and littoral zone habitat.

Remediation work to reduce sediment and nutrient flow into the lake would be
warranted for Forest Pond in Calais as the lake has shown a poor water quality trend.
Blueberry, North Montpelier, Peacham and Sabin show fair water quality trends and
would also warrant additional attention as described above.

The VLPP periodically evaluates all Vermont lakes for over all water qual ity,
biodiversity and unusual or scenic features. The best lakes in the Winooski Basin for all
three categories were Buck and Pigeon (in the top 5%), Turtlehead (in the top 10%),
Coits (in the top 20%), and Berlin Pond (in the top 25%). Lakes with unusual, scenic or
natural features include Mansfield, Shelburne and Thurman W. Dix. As the WSMD
considers reclassification opportunities within the Winooski Basin, these lakes may
qualify for additional protection through reclassification.

These along with other recommendations based on the analysis are included in the
Watershed Projects Database.

Wetland Restoration

An important function of wetlands is the ability to attenuate nonpoint source

phosphorus (P) and thereby maintain and improve downstream water q uality. The 2007
VT Agencyof Nat ur al R ¢akeoGhampleirs Basin Wetland Restoration Plan

and 2016 updatesincludes the identification and prio ritization of wetlands in the
Vermont portion of the Lake Champlain Basin (LCB) with the greatest potential for P
removal through restoration. The plan identified the need for a higher percentage of
wetland restoration needs in Basin 8 compared to other areas The plan identified over

X potential restoration sites for a total of over X acres for restoration within the

Winooski Basin, which is X% of the total number of sites identified in the Plan.

The Vermont Wetlands Program also collects bioassessmentdata to assess the health of
Vermont wetlands. Based on a 2017 analysis of bioassessment data, thprincipal
factors that correlate with poor wetland condition are

1 presence of invasive species,
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1 disturbance to the wetland buffer or surrounding area,
1 disturbance to wetland soils, and
1 disturbance to wetland hydrology (how water moves through a wetland)
through ditching, filling and draining.
Wetlands in remote areas and at high elevations tend to be in good condition, with the
most threatened wetlands occurring in areas of high development pressure and
exhibiting habitat loss.

The Bioassessment Program has conducted 218 detailed vegetation plots in wetlands
throughout the state. The Winooski watershed includes 12 vegetation plots.

Surveys are primarily conducted on a rotating basis by watershed, and the Winooski e
River basin will be surveyed in more detail with the next rotation in 2020

In addition to detailed vegetation plots, the Wetlands program also conducts rapid
assessments of wetlands using the Vemont Rapid Assessment Method (VRAM). A total
of 24 VRAM assessments have been conducted in Basin 8. Current pattern of conditions
for this watershed mirrors much of the rest of the State: a clear pattern in this
watershed (and in the rest of Vermont) whe re high- elevation, small wetlands are often
in excellent condition, but floodplain wetland complexes low in the watershed are often
in poor condition and heavily impacted by human use (but also offer a great deal of
restoration potential).

Interested organizations and citizens will help build the dataset of wetlands in Basin 8
by conducting VRAM analys (for more information contact the VDEC Wetlands
Program).

Flow Alteration

Flow alteration is any human -induced change in the natural flow of a river or s tream or
water level of a lake or reservoir. Flow alteration is associated with instream structures
and practices that regulate flows or water levels or withdraw water, i.e., activities that
obstruct, dewater, or artificially flood aquatic and riparian hab itats. Regulating flows
impacts habitat and water quality, including changes to temperature and water
chemistry (e.g., pH, dissolved oxygen, and toxicity), which may significantly lower
habitat suitability for certain aquatic organisms. Flow alteration ca n also occur due to
small-scale practices such as road culverts and ditches, up to largescale dams,
reservoirs and irrigation networks.
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The Department of Environmental Conservation reviews hydroelectric generating dams
as a flow alteration activity and issues a certification pursuant to Section 401 of the
Clean Water Act (CWA) that the project as operated meets the Vermont Water Quality
Standards. Table 8 includes a list of currently operating hydroelectric generating dams
in the basin. The surface waters impounded by and downstream of these facilities are
classified to maintain designated uses at a Class B(2) level of quality.

Flow assessments

Managing water levels in a stream to meet human needs for property protection or a
water source can compete with the need to protect aquatic habitat. Assessments have
identified flow alterations that the VDEC addresses to ensure compliance with the
Vermont Water Quality Standards as well the Vermont Surface Level Rules either
through regulatory processes or as owner of a dam (see alsoWatershed Projects
Database

A list of flow altered waters are included in Table 4.

Table 8. Hydroelectric generating dams in Basin 8. See below for additional information.

Dam River Comments Ownership

Winooski River
Winooski River
Mollys Brook

Montpelier No. 4
Winooski One
Marshfield No. 6

Winooski Hydroelectric Co
Winooski One Partnership

FER®@nlicensedoroject. DEC Green Mountain Power Corp
reviewing apfication for
Certificate of Public GooCPG)
Entering 2¢year of FERC
relicensing. Will conduct studies

2018 field season

Bolton Falls No. 1 Winooski River Green Mountain Power Corp

North Montpelier Kingsbury Kingsbury Branch Hydroelectric Co.
Pond Branch
Essex No. 19 Winooski River Green Mountain Power Corp

Middlesex No. 2

Moretown No. 8

Northfield Mills
Gorge No. 18

Ladds Mill

Winooski River

Mad River

Dog River
Winooski River

North Branch
Winooski River

Unlicensed facilityFragments
and degrades fisheries habitat
FERC relicensing praseinitiated
recently

Unlicensed and ANR issued a
Certificate of Public Good in 201
after outstanding issues
addressed during proceedings.
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Green Mountain Power Corp

Ampersand Moretown Hydro, LLC

Nantana Mill Partnership
Green Mountain Power Corp

Worcester Hydro Co.
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Peacham Pond Sucker Brook Unlicensed, Hydropower storage Green Mountain Power Corp
for Marshfield no. 6.
Wrightsville North Branch alsoflood control Projectin the State of Vermont, VDE@wns dam.
Winooski River  FERC relicensing process. Stud Washington Electric Coop owns ant
will likely begin summe2018 operates the hydro.

Waterbury Little River Section 401 wq certification State of Vermont, VDECGreen
appl'n under review byWDEC Mountain Power Corp. owns and
Alsoflood control operates the hydro

Additional information about four of the above hydrodam facilities follows, including
an assessmentes provided by t he ANR Department of Fish and Wildlife ( 2017 Upper
Winooski Fisheries Assessmen):

Marshfield 6 and Peacham Pond Dams

I n Marshfield, Mol |l yds Broold, awmhki dMo | fl ly®dws Ffarl d
enters the Winooski. These two ponds and Mol l yb®o
unlicensed hydroelectric operation since 1927.
Falls Reservoir and Peacham Pond impact littoral habitat ( (Ladago, 2017) and elevated

water temperatures, decreased dissolved oxygen, and altered flows have been observed

downstream of the impoundments as a result of these operations. The GMP hydro-electric

generation results in extreme daily fluctuations in flow as well as rapid temperature

changes of >5°F (Kirn 2017). GMP is currently seeking a Certificate of Public Good to repair

the dam and will need to meet Vermont Water Quality Standards to move forward. VFWD

(Vermont Fish and Wildlife Department) and VDEC (Vermont Department of

Environmental Conservation) are working to improve facility operations to decrease

impacts to water quality and aquatic populations.

Wrightville

In Middlesex, the North Branch is impounded to create Wrightsville Reservoir. Elevated
downstream temperatures due to a surface water release is magnified by a loss of diurnal
cooling within the reservoir. These factors likely limit the ability of the North Branch to
sustain wild trout and other coldwater fis h species below the reservoir (Kirn 2017). Poor
recruitment of largemouth bass within the reservoir may reflect the impact of water level
fluctuations during and following spawning and a lack of aquatic vegetation growth within
the reservoir
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Waterbury

Down stream of Waterbury Dam, the river supports wild brown and rainbow trout. The
populations are limited by regular and extreme flow and temperature fluctuations
associated with the hydroelectric release. As part of a recently issued Section 401 water
quality certificate and FERC license, flow and temperature below the dam is expected to
improve beginning in May 2018. Once the tainter gatesand spillway of the dam are
repaired, the winter drawdown will be eliminated and run-of-river operation will occur.
Until this repair, a phased approach (currently providing an increase in minimum flows
downstream of the dam) should improve the overall health of the fishery and surrounding
ecosystem.

Stage 2 of the 402 Water Quality Certification will begin this May. Green Mou ntain
Power has replaced the turbine runner and constructed the bypass valves so the the
project will operation in run -of-river between May 15 d December 31. Drawdown and
limited peaking is allowed from January 1 o March 30; Refill between April 1 6 May 14.
Stage3 true run-of-river operations year round will begin when tainter gates are
replaced.

Other Dams

While some of the dams in the basin provide power generation (Table 8)and
recreational opportunities , and can be aesthetically or culturally important , others may
be obsolete, providing little or no public benefit , or constituting a hazard. Removal of
dam provides benefits to stream stability, and run of stream opportunities for boating
as well as aquatic organism passage. Removal is considered when dams nodnger
provide benefits and/or have become structurally unsafe. T able 9includes dams that
could be considered for removal. These are also included in theWatershed Projects
Database
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Table 9. Dams with high potential for removal based on landowner and community interest,
expected resource improvement and dam hazard class.

State ID Dam Name

13.01

13.02

14.04

32.06

39.04

63.02

123.04

131.a

131.05

143.05

143.09

155.01

199.04

223.03

255.04

Brooklyn Street
Habbep
Jockey Hollow
Wardner Pond
Clarks Saw Mill
Duxbury Mill
Laird Pond

Lane

Trestle

Cross Bros.

Cooks Mill

Stony Brook

Old Batchelder
Mill

Moscow Mills

Warren Village

Chandler
Sawmill

Stream

Stevens Branct
Stevens Branct
Stevens Branct
Sunny Brook

Winooski River
Crossett Brook
Nasmith Brook

North Branch
Winooski River

North Branch
Winooski River

Dog River

Sunny Brook

Stony Book

Winooski River

Little River

Mad River

Minister Brook

Dam Hazard Comments

Classt?

3

3

3

3 Active removal project

3

3

3 Higher prioirty if Lane Shops Remove

3 VFWD involved
VFWD involved

3 Town residents are approaching the
selectboard

3 ANR received informal inquiry about
dam fromStowe Electrical Departmen
to develop a hydroelectric projec

3

3 Located at Natural falls/Particially

Breached/ sediment barrier

13 Dam Hazard Class: The hazard class is based upon the potentid of damage or loss of life if the dam
were to fail and is not related to the condition of the dam, which could be an indication of the potential to
fail. A hazard class of 3 indicates a low hazard to downstream uses were the dam to fail. For more
detailed explanation, see DEC dam-safety inspection program.
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Table 10. Dams in VDEC records that may not exist. Need to assess status.

State ID Dam Name Stream Dam Hazard Comments
Class4
65.05 East Montpelier Winooski River Appears to be gone
20.04 Montpelier Benjamin Falls Intact/in use?

Reservoir (Lower)  Brook

20.09 Montpelier Benjamin Falls Intact/in use?
Reservoir (Upper) = Brook

40.01 Nelson Pond Mirror LakeTR Intact/in use?

40.02 Sabin Pond Kingsbury Branch 3 Intact/in use?

40.16 Maple Corners Curtis Pond Brook 3 Intact/ in use?
132.03 Eight Trout Club Welder Brook Intact/in use?
255.06 Worcester6 North Branch Appears to be gone

WinooskiRiver

Hazardous Waste Sites and Landfill s

Locations and additional information about hazardous waste sitesand brownfields in
the Basin 8 can be viewed on theANR Natural Resources Atlas. Information for a
specific site can be accessed through théANR Environmental Tool Hazardous Site List .
Detailed description of sites that may have the potential to contaminate surface waters
are included in the DEC Basin 8 Water Quality Assessment Repors.

In Basin 8, leachate from three ¢osed landfills, Farrel dump, the Central Vermont
landfill, South Burlington Landfill are included as possible sources of impairmentto
three surface waters: Gunner Brook, Muddy Brook in East Montpelier and tributary to
the Winooski (VT08-02) (see Tabled)

14 Dam Hazard Class: The hazard class is based upon the potential of damage or loss of life if the dam
were to fail and is not related to the condition of the dam, which could be an indication of the potential to
fail. A hazard class of 3 indicates a low hazard to downstream uses were the dam to fail. For more
detailed explanation, see DEC dam-safety inspection program.
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The potential for hazardous waste sites to leach will increase with inundation as well as
proximity to surface waters. Large floods may result in adjustment of river channels
that could increase potential for release of hazardous waste into surface waters. Towns
may be interested in listing hazardous waste sites that sit within the river corridor in
municipal hazard mitigation plans.

VDEC is continuing to monitor many of these sites thorough its biological monitoring
program.

Modeling Tools to Identify Remediation and Protection Efforts

The Department of Environmental Conservation and its partners use modeling
techniques to predict sources of pollutants, estimate pollutant loads and also to identify
where practices might be most effective at addressingthe pollutant. Modeling tools

play a significant role in the development of the Lake Champlain Phosphorus TMDL
Phase lIplanning -l e v e |-allacationb.6 They are used to estimatephosphorus loads
to lakes and rivers from specific geographic areas and landuse activities, as well asto
determine effective practices (also known as a best management practice) for
addressing load reductions from a specific landuse activity within a subbasin or even
more specific geographic areas The models and the results are included in Chapter 36 s
section about the Lake Champlain Phosphorus Phase Il

Modeling can never achieve al00% accurate representation ofactual conditions on the
ground. For that reason, model estimates are always compared against observed values
to assess fit The assessments and planslescribed at the beginning of Chapter 2 are
based on the results of field work and therefore include those observed values. The
results from observations, monitoring, assessments, andmodeling are used inthe
development of the management actionsin this plan (see Watershed Projects Databasg.

Modeling tools, complemented by site visits to verify conditions, can be used by
technical staff in developing proposals for landowners or by programs to support
planning, (e.g, estimate load reductions from BMPs, see below).

The following modeling or data analyses listed below have and will continue to be part
of the process for identifying the efficacy of action s included in the Watershed Projects
Databasealong with the assessments and plans described earlier in this chapter. The
modeling tools are described in more detail in Chapter 3 or App endix B, and include
information about how the information will be made available to any organization
responsible for assisting in BMP implementation.
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The following m odeling tools and other assessments used to identify remediation and
protection actions are described in greater detail in Chapter 3 or Appendix B :

SWAT model

HUC12 Tool

EPA Scenario Tool

Lake Champlain BMP Accounting and Tracking Tool (LC BATT)
Clean Water Road Map Tool

Floodplain restoration

= =4 4 4 -4 -2

Water Quality Monitoring and Assessment Needs

In addition to waters identified as needi ng further monitoring and assessment in Table
4, Table 11 include s additional monitoring and assessment needs based on conclusian
from assessmentgreviously described in this chapter or the results of the VDEC MAPP
monitoring work 15 or the ANR Department of Fish and Wildlife. In large part, the
locations listed below are identified for the purpose of collecting information that

would support reclassification of one or more designated use to a higher class of
protection.

Table 11. Additional proposed monitoring and assessment needs to inform remediation or
protection strategies.

Minister Brook Worcester Determine condition Stressed due to Macroinvertebr
based on aquatic acid, low spring pH  ates and fish
health support (ALS)

Hancock Brook Worcester Determine condition Stressed due to acid Macroinvertebr
based on aquatic for ALS, low spring  ates updated
health support pH, 2005

macroinvertebr ates
good

Gold Brook Stowe Consider for Class Stressed due to Macroinvertebr
A1) sediment and ate and fish and

physical condition geomorphic
(gold mining) for condition

ALS, aesthetics,

15 The use of macroinvertebrate and fish communities to assess water quality and uses is described in the
Vermont Water Quality Standards as well as the 2016 DEC Assessment and Listing Methodology
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Little River

Upper Winooski  (btw
Marshfield and
Cabot Creamery)

Upper Winooski 0%
mile below Cabot
WWTF

Upper Winooski &
Molly Falls, brook &
Upper area of brook

Main stem - Upper

Winooski to Essex

Great Brook

Gunner Brook - RM
1.1 to mouth.
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Waterbury

Cabot

Cabot

Peacham

Cabot to
Essex

Plainfield

Barre

Determine condition

Determine condition

Determine condition

Determin condition

Determin e condition

Confirm that
geomorphic issues are
resulting in ALS
degradation.
Determine condition

recreation, but 2005
data for
macroinvertebrates
excellent

stressed: so
instability still an
issue.

2005 daa above
Cabot WWTF
shows good
macroinvertebrates,
but this area is
currently listed as
stressed
macroinvertebrates
looks good 62016
data = very good.)
Reavered from
spill

2015 bug and fish
consultant data is

very
good/ excellent.
Lower mol |

brook, consultants
bug data not great.
VDFW data shows
increased temp.
Macroinvertebrate s
are good or above,
nothing has failed
except after Cabot
Creamery spill.
Geomorphic
assessment

Macroinvertebrate s
/f ish results = no
change.
Macroinvertebrates

Review
geomorphic
condition.
Macroinvertebr
atedata is
current
Macroinvertebr
ate and fish
data

Macroinvertebr
ate and fish
data

Macroinvertebr
ate and fish
data

River too wide
to collect fish
data.

Macroinvertebr
ates and fish
data

Macroinvertebr
ate and fish
Review Toxins
data
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Nelson Brook

Stevens Branch &
above Rm 4.9 and
down,

Martins Brook

High Brook bridge,
Welder, and Folsom

Chase Brook

Clay and Rice
Brooks

Joiner Brook

Huntington River

Alder Brook

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

Orange

Willistown

Barre Town

Waitfield,
Moretown

Fayston

Waitsfield

Bolton

Huntington

Essex

Explore reclassification
from A2 to B1 or Al. It
feeds Thurman W. Dix

Reservoir, a water

supply
Determine condition

Determin e condition

Determine condition

Determine condition

Determine condition

Determine condition

Determine condition

Determine condition

better than fish. The
fish might be
stressed due to
invasive rainbow.
Landscape appears
to support B1.

Landscape suggests
degraded
conditions

fair due to pasture
and milk house
drain . Identify
AAFM, and NRCS
improvements .
based on review of
FMR volunteer data
that has identified
these as reétively
high pollutant loads
because of
upstream activity
(Sugarbush North)
2006 data good.
part of the
Stormwater Master
Plan for Sugarbush
with consultant
monitoring

check impact of
development

Texas Hill Road is
steep and could
contribute
sediment.
Macroinvertebrate s
and fish good
condition.

upper site d good to
very good; lower

Macroinvertebr
ateand fish data

Macroinvertebr
ate/ fish data

Macroinvertebr
ate/ fish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ate/ fish data,
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Muddy Brook

Blanchard Brook

Sand Hill Brook
VT08-04

Jug Brook VT08-09:

Pinnacle Brook VTOS -
12:

Pekin Brook VTO8 -14:

Orange Brook VTOS8 -
15:
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Williston

South
Burlington

Calais

Orange

Determine condition

Identify stressors

Confirm as Class B(1)
for aquatic biota and
wildlife

Confirm as Class B(1)
for aquatic biota and
wild life

Confirm as Class B(1)
for aquatic biota and
wildlife

Confirm as Class B(1)
for aquatic biota and
wildlife

Confirm as Class B(1)
for aquatic biota and
wildlife

sites good ( pretty
consistent)

Landuse suggests
stressors beyond
listed area

Will be listed for
stormwater and
temperature in 2018
2015

macroinvertebrate
=very good,
F=Excellent

Might meet B1
depending on
whether final
criteria allows two
individual sample
sites with only 1
sample to meet
criteria (RM 1.4 &
3.0)

Data from 2012
2016 shows very
good or better
macroinvertebrates,
need fish data will
try to sample in
2018.

Macroinvertebrate s
and fish both very
good in 2014. Needs
additional sampling
to verify

Low gradient, very
good
macroinvertebrate s
in 2013. If revisions

but parts are
slow winder
Macrointeribrat
effish data

Macroinvertebr
ate/ fish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data
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Upper Stevens
Branch VT08-16:

Freeman Brook VTO0S8-
20:

Lincoln Brook VTOS8 -
20:

Gleason Brook

Mill Brook

Priorit y Subbasins for Remediation

Williamstown

Warren

Warren

Duxbury

Jericho

Confirm as Class B(1)
for aquatic biota and
wildlife

Confirm as Class B(1)
for aquatic biota and
wildlife

Confirm as Class B(1)
for aquatic biota and
wildlife

Explore for
reclassification to A1

Explore for Class B1
for aquatic biota and
wildlife

to criteria go
through will not
need fish data to
meet, only an
additional >very
good bug
assessment.

RM 11.9 received a
very good (B&F) in
2015

Based on
macroinvertebrate/
fish data

very good for
macroinvertebrate/
fish in 2015.

Landscape would
support, part of
Camels Hump State
Park. Part of
management
Natural Area down
to 900 ft.

Based on
macroinvertebrate/
fish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ateffish data

Macroinvertebr
ate/f ish data

Macroinvertebr
ateffish data

The assessmentesults described throughout this Chapter as well as the EPA and state-
listed w aters (Table 4) provi de a basis for identifying priority stressors insubbasins
(Table 12) for remediation. These priority subbasins have been identified as providing

significant p hosphorus and sediment loads to the watershed and/ or are in need of
protection for purposes of flood resilience . In addition, assessments have provided
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information about appropriate strategies and actions to address stressors The actions in
the Watershed Projects Databasewere informed by the se priority actions.

Table 12 Strategies to address priority stressors in subbasins.

Lower Win ooski
River mainstem

Tributaries to
Lower Winooski

Lower Mid -
Winooski River
mainstem -the
confluence of
Alder Brook to the
confluence of the
Little River

Tributaries to
Lower Mid -
Winooski

Huntington R iver

Centennial, Sunderland, Allen,

Sucker, Alder and Mud dy Brook

Mill, Johnnie, Duck, Joiner,
Pinneo, Preston, Gleason

Cobb Brook, Hollow Brook

Urban development
stressors and toxinst®
agriculture, chlorides

Urban Development
stressors chlorides,
agriculture

Temperatures sustained
from smaller streams despite
Bolton and Waterbury dam,
road stormwater, agriculture

Roads, landslide activity,
these streams currently
protect temp. of main stem.
Trout/salmon spawning
habitat

Pathogens, temperatures
(limit spawning habitat),
geomorphic instability,

Support MS4 permit
implementation ,
Eduction/Outreach to
encourageimplementation
of best practices by private
landowners (E/O )

Support MS4 permit
implementation ,
stormwater management to
reduce landslide, E/O ,
protect/enhance river
corridors

Protect/enhance River
corridor, manage
stormwater, agric. BMP

Driveway E/O and Road
management,
Protect/enhance River
corridor

Driveway E/O, support
town floodplain protection,
Protect/enhance river
corridor. Manage

16 Urban development stressors: land erosion, nutrient loading, channel erosion, pathogens, Thermal

stress; encroachment

Agricultural stressors: land erosion, nutrient loading, channel erosion, pathogens, Thermal stress
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Upper Winooski
River mainstem

Tributaries to
Upper Winooski

Winooski River
headwaters

Kingsbury Branch
Winooski River

Tributaries to
Upper Mid -
Winooski

from confluence of Stevens
Branch to confluence of Molly's
Bk

Great Brook in Plainfield, &
Nasmith, Creamery, Mallory
Bennett, Sodom Pond and
Guernsey Brooks

from the confluence of Molly's
Brook to its headwaters and
tributaries incl. Mollys, Jugg and
Sucker Brooks

including the tributaries Buck
Lake Brook, Pekin Brook, Dugar
and Still

Graves (Thatcher,) Jones Brook
(Great) and Herring Brooks.

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

agric. runoff, septic. Protect
swimming holes

Geomorphic instability:
cutting through old lake
terraces, damsand lack of
riparian buffer result in
thermal modification .
Pathogens from village
centers; Flood resilience

Geomorphic instability,
landslides and gullies
Protect trout habitat

Flood resilience

Temperatures (Dams),.
Stormwater from villages,
agriculture. Pathogens

Flood resilience

Protection of Lakes/ponds.
Ponds are dammed:. Dam
on N. Montpel ier pond
increases temperature
Dugar and Pekin brook
provide cold water to N
Montpelier Pond).
Geomorphic instability
Agric. in Pekin brook
Kingsbury is protected by
ledge and wetland.

Forested except for Thatcher
(urban development).
Private and town road

runoff.

stormwater and streams to
reduce landslide/gully

Forest integrity E/O ,
grazing workshops,
Protect/enhance river
corridor, stormwater
management including
IDDE in villages

Forest integrity, river
corridor easements, road
and bridge work,
Protect/enhance river
corridor, manage
stormwater and streams to
reduce landslide/ gully

Forest integrity E/O ,
agriculture BMP, including
hay field management and
woody riparian buffer

Driveway E/O, lake shore
protection and BMPs; River
corridor protect ion on
Pekin Brook,. Forest
integrity E/O.

Waterbury village
stormwater management;
driveway E/O
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Lower Little River

Upper Little River

Upper Mid -
Winooski River
mainstem

Jail Branch
Winooski River

Stevens Branch
Winooski River

Dog River

Mad River
mainstem

Lower Mad River
tributa ries

West Branch little river; gold

brook; Miller brook, Moss Glen

Brook

from the confluence of the Little

River to the confluence of
Stevens Branch

Gunner Brook); Pond Brook
(drains Berlin Pond so flow
regulation)

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

Geomorphic instability,
Japenese Knotweed on river
banks.

Temperature main stem,
Development in upper
watersheds.

Geomorphic instability,
temperature, development
in upper watershed. Agric.
cropland near Stowe.

CSO pathogens, stormwater
runoff

Toxins, agric. impacts in
upper, Temperature,
stormwater,

Toxins, stormwater,
Temperature; Gunnar brook
- important spawning
habitat for cold water
fishery, but geomorphic
instability & road conflicts

Pathogens,temperature,
geomorphic instability,
urban stormwater,
floodplain protection ;

Geomorphic instability,
flood resilience, pathogens
from farms (septic? , roads.
Lack riparian buffers

Steep slopes and erodible
soils intensify erosion; high
road density, geomorphic

Protect River corridor :
Protection of headwaters
streams. and plantings

Stormwater management,
Protect/enhance river
corridor, include berm
removal. Transportation
resilience plan, Agric field
BMPs

Support permits, GSI in
Montpelier

Stormwater management,
protect river corridor

Stormwater management,
flood resilience practices,

Stormwater management,
protect/enhan ce river
corridor s, agricultural
BMPs

Agric field BMPs , flood
resilience ; protect/enhance
river corridors

Agriculture BMPs,
Silvicultural BMPs, road
E/O s, flood resilience ;
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Subbasin Streams
Waterbody

NETLE]

Upper Mad River
tributaries

North Branch
Winooski River

Greenwood Lake

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

Priority
Stresssor/Concerns

instability. Pathogens,
Agriculture. Dowsville wild
native brook trout

Steep slopes and erodible
soils intensify erosion; high
road density, geomorphic
instability. above Warren -
wild native brook trout

Protection of streams,
address road runoff and
structures

Shoreland development

Priority Strategy

protect/enhance river
corridors.

Manage developed land
stormwater . Silvicultural
BMPs, flood resilience ;
protect/enhance river
corridors

Protect/enhance river
corridor , driveway
workshops,

E/O t o property owners
about LakeWise resources;
local partners and
contractor participation in
Natural Erosion Control
Certification program.
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Chapter 3 zAddressing Stressors and Pollutants through TMDLs and
Regulatory Programs

Regulatory programs play a significant role in addressing pollutants and stressors
responsible for degraded water quality. The ANR® s a nAdienty lofedgricultural,
Food and Marketsdregulatory programs that are associated with water resource
protection are describedin Appendix A of the Vermont Surface Water Management
Strategy, and in this Chapter.

The passage ofAct 64 in 2015 resulted in the creation of theSt at eds Cl ean Wat er
Initiative Program (CWIP). The CWIP provide s additio nal resourcestoward sediment

and phosphorus reduction, based upon the assessments and integated implementation

table action (Watershed Projects Databasg in this tactical basin plan. The goals ofthe

Initiative aretosati sfy t he Stateds | egal obligations un
Act and the federal Clean Water Act. At the highest level, priorities include:

Implementing Agriculture Best Management Practices

Treating Stormwater Runoff and Erosion from Developed Lands
Installing Pollution Controls on State and Municipal Roads

Restoring and Protecting Natural Infrastructure (e.g., wetlands) for Flood
Resiliency and Water Quality Improvements

1 Increasing Investments in Municipal Wastewater Treatment Infrastructure

= =4 =4 A

Asof July 1, 2014, changes to |l and wuse within
known as the Protected Shoreland Area)- any new development, redevelopment, or

vegetation removal - may require a permit. Shoreland Permits are issued under 10

V.S.A Chapter 49A, Subsections 144&1449.

The regulatory processes that will support the priorities include the development of the
following permits or regulations:

Required Agricul tural Practices

Town road permit

VTrans road permit

Management of stormwater on under or un -treated 3 acreparcels

== =4 4

The new and existing regulations will be important stool that ensure Vermontd water
guality standards are met. While the Watershed Projects Databasgsee Chapter 5)
includes numerous actions that will be implemented on a voluntary basis, other actions
will be required by permits. Partners as well asVDEC will support educa tion and
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outreach efforts to facilitate regulatory compliance. As appropriate, Clean Water
Initiative funding may provide municipalities and landowners with financial and
technical assistanceto develop and implement requirement management plans under
the new permits.

Total Maximum Daily Load Implementation Pl ansare also products of regulatory
requirements. Some of the waterbodies jn the Winooski River Basin do not currently
meet several water quality standards for bacteria, mercury and/or p hosphorus. Water
Quality Standards assure that beneficial uses of the river and tributaries, such as
swimming, f ish consumption and fish habitat , are protected. When water quality
standards are not met, the federal Clean Water Act requires states to establish a Toth
Maximum Daily Load (TMDL) for polluted waters.

A TMDL is the maximum amount of a pollutant a water body can receive without
violating water quality standards. The plan specify an acceptable level of pollutant in
the water, identify sources of that pollu tant in the watershed, and set an allowable
allocation foreach ofthe p ol | ut a rsd thastheg cumulativelysdo not exceed the
accepted level Vermont develops implementation pl ansfor each waterbody with a
TMDL that provides reasonable assurance that the waterbody will meet g oals by a
specific date. Basin8 includes surface waters with TMDLs for Mercury, bacteria,
phosphorus and agricultural sources of pollutants (see Table 3.

Themer cury TMDL wi |l | be addressed fissionsofrongh EPAG ¢
Vermont and other states. The other TMDLs are addressed through implementation

plans developed by ANR and approved by EPA. TheseTMDLs and associated

implementation plans are explained in further detail below . The bacterial TMDLs will

be metin part by the Lake Champlain phosphorus TMDL . In addition, the

development of the agricultural TMDL s areunder contract and will build off the Lake

Champlain TMDL development process (see below).

Vermont TMDL s for Stormwater Impaired Waters and related regulations

Seventeen of Vermontodés waters are |isted as o0
stormwater runoff. These waters fail to meet the Vermont Water Quality Standards

based primarily on biological monitoring data. For more information on the

development of the stormwater TMDLs for these waters, see theStormwater TMDL page.
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Remediation of the twelve (four in Winooski Basin) urban st ormwater -impaired waters
has commenced through a combination of
federally delegated National Pollutant Discharge Elimination System (NPDES)
permitting program. These permits include a reissued and enhanced NDPES permit for
small municipal separate storm sewer systemsgMS4s) which was issued on December 5,
2012. Under the reissued permit, MS4 permittees must develop a Flow Restoration Plan
for any stormwater impaired water to which they discharge. A computer -based best
management practice decision support system (BMPDSS) was developed by TetraTech
and is being used by VDEC to help affected MS4 communities to identify different BMP
options and associated costs. In Basin 8, Centennial Brook, Allen Brook, Sunderland
Brook, Morehouse Brook are urban stormwater impaired waters . All MS4 permittees in
the Winooski Basin have completed Flow Restoration Plans and are currently planning
for and implementing projects (see Appendix C). Projects that are competitive for DEC
Ecosystem Restoration Program grant funds based on phosphorus removal efficiencies
and readiness for implementation are included in the W atershed Projects Daabase
(WPD). Grant supported stormwater management projects in the basin Winooski River
Watershed Summary, Vermont Clean Water Initiati ve 2017 Investment Report

Mountain Watersheds

In Basin 8, sections of the Clay Brook, Warren (map) and West Branch of the Little
River, Stowe along with five other mountain watersheds in Vermont are listed as
impaired primarily due to stormwater runoff (see Table 4). The mountain watersheds
di ffer substantially from the remaining
density of development, geographic position, hydrology, impairment source, and land
ownership. Based on these factors, the Department has concluded that use of the so
call ed 04b al {TEdDLbasedialtermativie palution gcomtrol strategy, is the
best implementation strategy. The Department is working with responsible parties
developing and implementing watershed-specific Water Quality Remediation Plans
(WQRPSg for the impaired mountain watersheds.

General Permit fo r Centennial Brook
Coverage under General Permit 3-9030 is required for designated discharges to
Centennial Brook that are not covered under the NPDES municipal separate storm
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sewer system (MS4), another NPDES permit covering stormwater discharges, or ha
been issued aState stormwater discharge permit resulting in no net contribution to the
receiving water . For more informati on see
<http://dec.vermont.govivatershed/stormwater/permitinformation-applicationsfees/rda> and the

Centennial Brook Residual Designafedhority permit

New and Existing Discharges (Updates to this section expected later in 2018)

Currently, expired permits in Centennial Brook are not able to be renewed under a
General Permit unless they have been residually designated(see above) Expired
stormwater discharge permits will be required to renew under an anticipated new
general permit and the requirements in place at that time. New discharges currently
must apply under an individual discharge permit, and may also be able apply for
coverage in the future under a new general permit, once available.

Vermont Statewide TMDL for Bacteria -Impaired Waters

Twenty-oneof Ver mont 6 s watatleastingarteue toractarialr e d
contamination ; 3 of those are located in Basin8 and include:

T A 2.6mile reach of Allen Brook

1 a .5mile reach of Huntington River

1 a6.2mile reach of Mad River

1 1.0 mile reach of the Winooski River in Cabot

These waters failto meet the Vermont Water Quality Standards for biological criteria.

A Vermont StatewiddMDL Report’ was designed to support bacteria pollution reduction
and watershed restoration throughout Vermont , including the first three river segments
listed above. The TMDL, which established bacterial load targets for each impaired

waterbody, was completed in September 2011 There por t 6 s appendi ces i nc
data monitoring and watershed information about each of the impaired waterbodies .

17 http://wsmd.vt.gov/mapp/docs/mp_bacteriatmdl.pdf
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Agricultural land represents a significant portion of the watershed area of two of the

three Basin8 streams. The TMDL report supports the implementation of the following
actions to allow the streams to meet their targeted bacterial loads. The actions, which
are included in the Chapter 5 Implementation Table, include:

1 Improve NMP and other land treatments that reduce runoff of animal waste into
streams.

1 convert grazing land in the riparian area into permanent livestock exclusion
areas is recommended.

1 Finally, the bacterial concentrations of each stream will need monitoring to show
improvements.

EPA approved a TMDL for Cabot Village in 2001. Since then, several sewer straight
pipes have been removed and a recent illict discharge dection and elimination study
(2013) did not identify any additional sources. Monitoring will be conducted to
determine current cond ition of waters.

The Lake Champlain Phosphorus TMDL Phase Il : Winooski River Basin
The Basics

A total maximum daily load or TMDL is the amount of a pollutant a waterbody can

safely absorb and still meet water quality standards. The maximum pollutant load is

divided among the various pollutant sources and locations. In the case of Lake

Champlain, there are proposed TMDLs outlining the phosphorus reductions for each of

the twelve | ake segments required to restore
Quality Standards. The Winooski Basin inputs drain wholly into the Main Lake

Champlain segment.

In 2002, the U.S. Environmental Protection Agency (EPA) approved a Lake Champlain
Phosphorus TMDL that was prepared by the States of Vermont and New York. In 2011,
the EPA concluded that two elements of the TMDL did not comply with EPA
regulations and guidance, and thus their approval of the 2002 TMDL was withdrawn.
The EPA approved a new TMDL and the Vermont Lake Champlain Phosphorus TMDL
Phase 1 Implementation Planin September 2016 and the State of Vermont is
undertaking a new aggressive restoration plan for Lake Champlain and its tributaries.
The approved plan addresses all major sources of phosphorus to Lake Champlain and
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involve s new and increased efforts from nearly every sector of society, including state
government, municipalities, farmers, developers, and homeowners.

Priority actions have been identified to address surface water stressors (and attendant
sources and causes of pollutants) and have been incorporated into theWinooski Basin
Implementation table (Chapter 5), and specific projects to implement related actions are
identified in VDECG6 s @ Watersmed Projects DatabaseIn addition, a list of highest
priority catchments (i.e., also called catchment basin, drainage area, drainage basin, and
is defined as the area of land baunded by watersheds draining into a river, basin, or
reservoir), has beenidentified through the downscaled Soil and Water Assessment
Tool, or O0OSWATOG muichallowsggographiatdrgeting as the highest
priority for pr ojanagemelltpractitessimplementative and then
prospective locations for practices in a general sense $ee Figures 14, 15, 16, 18 and 19).
Specific BMPs will be identified through ongoing land use sector assessments to
leverage funding and target project de velopment in these highest priority catchments
and will be the focus on ongoing coordination efforts with partners to maximize project
implementation over the next 5 years, and in future iterations of Tactical Basin Plans,
concurrent with VipHEaméwrk.Account abi
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Figure 7 Vermont sources of phosphorus loading to Lake Champlain segments, by land use; annual

average of 20012010.The Winooski Basin extent is highlighted in the blue box (Source: US
Environmental Protection Age ncy, 2016.
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Phosphorus in the Lake comes primarily from nonpoint sources (Figure 8). Nonpoint
sources deliver phosphorus from the land to our waterways by rain or snowmelt.
Nonpoint sources of phosphorus come from roads, parking lots, lawns, agricultural and
logging operations, and eroding stream channels. Point source discharges of

DRAFT WINOOSKI BASINTACTICAL BASIN PLAN

56| Page



phosphorus include regulated stormwater discharges such as,agricultural production
areas, and sewage treatment plants.

Measuring the phosphorus content of water that comes out of a pipe (point source) is
less complicated than measuring phosphorus content of water flowing over land
surfaces (non-point source). As a result, determining phosphorus loading of non -point
sourcesutilizes environmental modeling based on long -term fi eld measurements, land
use information from satellite imagery and LIDAR data. The overall sources of
phosphorus loading to Lake Champlain are given in Figure 9. More information on how
phosphorus loading was projected in the Lake Champlain Basin can be found in
Chapter 5 of the Phosphorus TMDLs for Vermont Segments of Lake Champlain.

Figure 8. Source of phosphorus loading to Lake Champlain by land use. (Source: Tetra Tech Inc., 2016)

Understanding the relationship between phosphorus and land use is important because
phosphorus pollution is a significant threat to clean water in the Winooski Basin and
Lake Champlain, which are important fo r recreational and drinking water uses, aquatic
life and aquatic habitat. Addressing phosphorus pollution through actions on the
landscape will also lead to reductions in other pollutants in the watershed.

Investments in a clean Lake Champlain will suppor t local and regional economies,
enhance tourism and recreation-based businesses, support property values, help local
communities reduce future flood damage risk, support the viability of public
infrastructure, and improve the ecological functions within th e watershed.
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The Winooski Tactical Basin Plan will report actions to reduce phosphorus loading per
land use type in sub-watersheds and catchments within the basin. However, the
reduction of phosphorus to Lake Champlain could take decades in some areas.
Accomplishing all the necessary phosphorus reduction actions on the land that drains
to the Lake will require many phases of action. Progress will be tracked incrementally
through internal tracking systems and a portion of the progress will be tracked in the
tactical basin plan implementation table database, which is an electronic extension of
the implementation tables included in past tactical basin plans.

The Winooski Basi n and the Lake Champlain Phosphorus TMDL

The Lake Champlain basin is divided into num erous drainage areas located in
Vermont, New York State and Quebec, as depicted in Figure 10.
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Figure 9 Lake segments and drainage areas of the Lake Champlain basin. The Winooski Basin drains
wholly to the Main Lake segment of Lake Champlain.
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Vermont contributes about 69 percent (630.6 MT/yr) of the total phosphorus load per
year to Lake Champlain in comparison to Quebec at 9 percent (77 MT/yr) and New
York at 23 percent (213.8 MT/yr).

Based on estimates provided in the 2016 Lale Champlain TMDL, nonpoint phosphorus
sources from the Winooski Basin contribute approximately 72%of the average total
delivered (non point source and point source) from the Vermont portion of the Lake
Champlain in a given year. However, total annual tot al phosphorus (TP) loading varies
from year to year based on flow and on-going land use. Measured TP loading from the
major river basins in the Lake Champlain basin is shown in Figure 11.
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Figure 10 Total phosphorus annual flux as m easured at monitoring stations on the major tributaries of
Lake Champlain
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To meet the Lake Champlain Phosphorus TMDL expectations, total annual TP loading
reduction s from the Winooski Basin will be significant. The following sections will
address how these requirements can be met across all sectors within theVinooski Basin

including regulatory and non -regulatory actions.
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Lake Champlain Phosphorus TMDL Phase Il Plan

The Lake Champlain Phosphorus Total Maximum Daily Load (LC TMDL) establishes

the allow able phosphorus loadings, or allocations, from the watershed for the lake

water quality to meet established standards. These allocations represent phosphorus
loading reductions that are apportioned both by land use sector (developed land,
agriculture, etc.) and by lake watershed basin (South Lake, Otter Creek, etc.). Due to the
large size of the Lake Champlain watershed in Vermont, the modeling techniques used
to estimate loading were implemented at a coarse scale. For example, the modeled
loading at the mouth of the major river basins is based on monitoring data and
represents the collective inputs from the various land uses and physical features of the
entire watershed. Overall, this is useful to estimate the necessary level of phosphorus
reducing Best Management Practices (BMPsYequired a reduce overall load. However,
when looking at smaller scale areas such as a municipality, a particular farm or a local
road network, itods neces-shagroundtammalysts tormgtdrnane e
appropriate actions for the particular area.

a

de

As part of the LC TMDL devel opment, EPA devel

analysis at the major-basin scale to determine if it was theoretically possible to obtain
the necessary phosphorus reductions. By using modeling results for the entire
Champlain Basin, the TMDL showed that through a concerted effort across all
phosphorus sources, itis possible to reach the lake loading targets with appropriate
application of BMPs. However, because this exercise was conducted at themajor-basin
scale,specific direction was not provided about how individual BMPs should be
applied. Itis through the development of the Tactical Basin Plans that more precise
opportunities for BMPs can be identified and prioritized for implementation.

Permit programs and site specific BMPsbeyond the scope of specific programswill
together form the backbone of the LC TMDL implementation process , many guided by
the content of the Tactical Basin Plans. While many permit pr ogr ams w4 | |
implementi n girdomany instances BMP implementation will proceed in a two -step
process of first knowi ng 0 abssessnent)iolowed o o k 6
secondl y by (BMPhsadctiort and irttallation). Many of the phosphorus
reduction programs r equire an initial assessment phase to identify what BMPs may
already exist on the landscape and where others need to be placed.In some instances,
the Tactical Basin Plans can aid prioritization of where to look first, such as expected
high phosphorus pro ducing areas. After the assessment phase, BMP implementation
can be prioritized and carried forward. Additionally, the Tactical Basin Plans can
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identify known beneficial projects, the oOowhat
implementation can be expedited and tracked transparently.

The LC TMDL also incorporates an OAccountabil
that phosphorus reduction actions are being implemented at a sufficient pace to see

results in the lake. While a specific timeline for lake improvement is not specified by

the TMDL, an updated evaluation of the phosphorus reduction needed to meet TMDL

targets will be identified within each Tactical Basin Plan on a 5-year rotating basis.

Estimating the potential phosphorus reductions expe cted from site specific actions is

one way of determining if the level of effort is sufficient compared to the overall TMDL

goals. This portion of the Tactical Basin Plan provides an estimate of phosphorus

reduction s reasonably expected from actions taken in specific areas across the basin,

specific to source types and regulatory program..

In conjunction with Tactical Basin Planning is a project implementation tracking system
that VDEC also developed. This system tracks implementation of projects across all
sectors and applies an expected phosphorus reduction estimate to each. Over time, as
projects are continually implemented, cumulative estimates of phosphorus reduced by
actual actions can be reported rather than relying on estimates of potential actions.

Several useful modeling products were used to spatially represent where LC TMDL
reductions will be most effectively targeted to implement the TMDL. The underlying
data from which many of the following analyses originate is the EPA SWAT model (Soil
and Water Assessment Tool). This model was developed to estimate phosphorus
loading from the Lake Champlain watershed from various land use sectors for
development of the TMDL. Discrete SWAT models were calibrated and validated for
each of the Hydrologic Unit Code @ level 8 (HUC8) watersheds as well as for direct
drainages to the lake. Three additional tools were developed from the SWAT modeling
results: the HUC dlevel 12 (HUC12) Tool, the BMP Scenario Tool, and the Clean Water
Roadmap which downscales the SWAT modeling from the HUC12 scale to the
catchment level. In the analyses that follow, varying geographic scales are used,
depending on the source sector; Figure 6 displays these geographic scales. In order of
decreasing size, they are the HUC8, HUC12, andcatchment scales.
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Figure 11 Comparison of HUC12 and catchment watershed scales within the Winooski River Basin.
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HUC12 Tool

The HUC12 Tool (Figure 12) is a Microsoft Excel spreadsheet that displays SWAT
estimates of total phosphorus (TP) loading at a HUC12 scale for each lake segment. TP
loading estimates (kg/yr) in the HUC12 Tool are summarized by general land use
category for each HUC12 in a lake segment basin (Tablel3). In addition, detailed

annual load (kg/yr) and areal load ing rate (kg/hal/yr) estimates can be displayed by

land use for each HUC12 watershed. This more detailed information includes the
minimum, maximum, mean, median, 25 t percentile, and 75h percentile loading rates
per hectare for each land use category. Inthis way, TP loading magnitudes can be
compared across all HUC12 watersheds in a lake segment basin as well as different land
use categories within a HUC12.
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Figure 12 Screenshot of HUC12 Tool display for Main lake segment. The Little River HUC12 is

highlighted with resultant TP loading information.
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Table 13 General land use categories represented in the HUC12 Tool

HUC12 Tool Land Use Categories

Continuous Corn Residential

Corn-Hay Rotation

Commercial/Ind ustrial

Continuous Hay

Road (Paved)

Farmstead (Med/Large)

Road (Unpaved)

Farmstead (Small) Forest

Pasture Wetland

BMP Scenario Tool

This Microsoft Excel based tool allows users to apply BMP scenarios at the lake segment
basin scale to evaluate the plosphorus load reduction potential of various management
actions. The Scenario Tool uses SWAT model results and estimates of BMP efficiencies
to answer questions such as: oOowhat is the exp
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applied to 60% oftheapplicabl e area in a | ake segment basi |
basin is based on SWAT model inputs such as land use, soil type, and slope. Multiple

BMPs can be Oappliedd in a basin, and BMP sce
loading sources: developed lands, forests, agricultural lands, unpaved roads, and

streambank erosion. This functionality allows users to evaluate whether a specific

management plan has the potential to meet the TMDL loading targets for Lake

Champlain. Stored scenarios can be compaed with tabular and visual summaries. The

tool also contains extensive summary tables and figures of TMDL targets and existing

source loads.

Clean Water Roadmap Tool

The Clean Water Roadmap Tool (CWR) is a partnership between VDEC, Keurig-Green
Mountai n Coffee Roasters, the Nature Conservancy (TNC), and other stakeholders. The

overall goal of the CWR is to 6mapd the resul
associated follow-on products, especially EPAG6s BMP Sce
managementactons contained in VDECO6s Tactical Basinr
and tracking systems. The CWR provides a description of one waythe LC TMDL
phosphorus reductions can be achieved, | argel
scenario.

The CWR is a map-based application that allows users to click on a specified watershed

and receive a summary report of relevant best management practices (BMPs). BMP
suitability is assessed using the | andscape ¢
while implementatonta bl e acti vity | ocations can be base
tracking database. The summary data also includes estimated phosphorus loadings

based on SWAT modeling. Additional relevant spatial information, such as township

boundari es, par tonservatiod Blue@int forfWateroaalitd),

hydrologically connected backroads, etc., has also be included. The CWR can be used

by regional planners, the public, and VDEC staff to identify priority areas and actions

for Lake Champlain phosphorus reductions.
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Figure 13 Screen shot of the Clean Water Roadmap highlighting TP loading from the Little River HUC12
watershed.
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What follows below - through a series of discussions, tables, and graphics- is an

expression of the TMDL reductions required in as a site-specific manner as currently

possible. Many of these expressions rely on modeled information that are limited by

certain spatial extents even though some sector analyses may be more developed based

on the currently available data. Because of this, the summing of loading results across

di fferent sectors may not o6add upo6 to overal/l
forplanning-l evel anal yses. I n some instances, thi:
| ooko6 aspeagt whfi |l gl anrmiem i nstances provide the
additional assessment information will more accurately inform the identification of

BMP opportunities and it is the goal of the Tactical Basin Plans to present the most up-

to-date information av ailable to facilitate implementing the LC TMDL.

Table 14 below provides the final phosphorus allocations and the resulting reductions
required for the Main Lake segments of Lake Champlain. These values are taken
directly from the final LC TMDL and the Ph ase | Implementation Plan (2016). Table 14
also indicates how the major land use phosphorus sources are broken down into more
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specific categories that are addressed using specific approaches as well as how each
source is allocated under the TMDL.

Table 14 Percent reductions needed to meet TMDL allocations for the Main Lake segment from the
Winooski River Basin (adapted from 2016 Phosphorus TMDLs for Vermont Segments of Lake Champlain,

Tables 7 &8)
Source Category Allocation Total Percent
category allocation | reduction
for basin required
(MTlyr.) for basin
Forest All lands Load 30.90 5.0%
Stream All streams Load
35.66 28.9%
Channels
Fields/pastures Load 16.22 46.9%
Agriculture
Production Areas Wasteload 0.43 80.0%
Summary
VTrans owned roads and Wasteload
Develoned developed lands
evelope
P 28.02 | 20.2%
Land? Roads MRGP Wasteload
MS4 Wasteload
Larger unregulated parcels = Wasteload
Wastewater!  WWTF discharges Wasteload 9.85 61.1%
CSO discharges Wasteload NA NA

1Percent change from pre-TMDL permitted loads
2Includes reductions needed to offset future growth

Figure 15 below illustrates the required level of TP reductions identified in Table 14 at
the catchment-scale. The transition from blue to red indicates a greater levelof TP
reduction across all catchments, as prescribed for all land use sectors across the basin.
For example, for any given catchment, the TMDL reduction percentage is applied to
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each appropriate land use sector, based on the TMDL reductions required for that
sector (Table14). Then, all reductions are summed for the catchment and displayed on
a relative loading scale.

Figure 14 Estimated total TMDL reductions from all land uses in the Winooski Basin at the catchment
scale
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Wit hin the basin, the top 20 catchments with the greatest overall identified TP
reductions are identified in Table 15. The catchments are located by the primary town
they occur in and primary waterbody they discharge to. The total TMDL reduction is
broken down by each land use sector. If the total required LC TMDL reductions were
applied to these top 20 catchments, which make up ~4% of the total number of
catchments, then32% of the overall needed basin reduction would be realized. For
context, there are480 total individual catchments in the Winooski Basin.
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Table 15 Catchments with the greatest overall TP reductions as identified in the TMDL.

Catchment | Town name Ag lands |Developed Farmstead | Forest Potential
ID reduction |lands reduction |reduction TP
(kglyr) reduction(kg/yr) | (kglyr) (kglyr) reduction
4578814 | Williston 1375.0 234.8 21.6 5.8 1637.3
4577340 | Stowe 439.4 89.7 3.9 9.7 542.7
4576908 Essex 440.8 73.7 10.6 3.5 528.7
4578812 | Williston 367.8 139.9 6.2 2.7 516.6
4577416 | Cabot 275.7 521 14.4 14.0 356.3
4578848 Richmond 238.7 86.0 12.2 4.8 341.7
4578846 | Jericho 259.8 22.7 5.2 3.3 291.1
4577986 | Orange 175.7 63.9 7.3 12.5 259.3
4577342 | Stowe 191.9 43.7 1.0 4.9 241.5
4577996 | Waitsfield 169.2 32.7 15.2 23.2 240.3
4577774 | Warren 148.2 44.3 8.7 18.6 219.8
4577934 East 149.8 48.4 3.9 24 204.5
Montpelier
4578832 | South 22.0 176.9 0.0 0.3 199.2
Burlington
4577822 | Stowe 139.3 30.4 3.0 17.8 190.5
4578766 Richmond 131.5 43.1 7.1 5.5 187.3
4577690 | Barre Town 153.0 25.3 6.0 2.6 1870
4577974 Barre Town 85.0 75.5 6.6 7.9 175.0
4577388 | Cabot 134.7 26.0 6.7 7.4 174.8
4577916 Middlesex 60.2 97.3 3.4 12.3 173.3
4577680 | Barre Town 30.4 137.2 2.6 1.7 171.9
Percent of total TP reduction if all sector allocations are applied to these 31.5%
catchments
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Limiting Phosphorus Losses from Managed Forest

Vermont adopted rules in 1987 for Acceptable Management Practices (AMPSs) for
Maintaining Water Quality on Logging Jobs in Vermont. The AMPs are intended and
designed to prevent any mud, petroleu m products and woody debris (logging slash)
from entering the waters of the State and to otherwise minimize the risks to water
quality. The AMPs are scientifically proven methods for loggers and landowners to
follow for maintaining water quality and minimi  zing erosion.

The Vermont Department of Forests, Parks, and Recreation (FPR) updated the AMPs
effective as of October, 22, 2016Subsequent updates have occurred spring of 2018
(expected approval in May or June 2018)to include standards for permanent crossing
on intermittent streams. Key modifications include:

1 Require compliance with standards set forth in the VDEC Stream Alteration
General Permit for actions including the installation and sizing of permanent
stream crossing structures on perennial streamns.

1 Require compliance with standards s et f ort h i n the AMP
when installations require replacement or new installations . Culvert may also be
sized to accommodate the active channel as observed at the crossing site on
intermittent streams

1 Strengthen standards pertaining to temporary stream crossing practices on
logging operations. The standards include:

0 Better management of ditch water on approaches to stream crossings.The
proposal is to prohibit drainage ditches along truck roads f rom
terminating directly into streams and to specify a minimum distance for
installing turn -outs. Drainage ditches approaching stream crossings must
be turned out into the buffer strip a minimum of 25 feet away from the
stream channel, as measured from thetop of the bank.

o Better management of surface water runoff from skid trails, truck roads
and temporary stream crossings on logging operations. The proposal is to
prevent surface runoff from entering the stream at stream crossings from
skid trails and truc k roads and to specify a minimum distance for
installing surface water diversion practices, such as drainage dips. Surface
runoff is to be diverted into the buffer strip at a minimum distance of 25
feet from the stream channel, as measured from the top ofthe bank.

0 Better management of stream crossings after logging.The proposal is to
prevent erosion and to specify a minimum distance from the stream for
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diverting runoff. Upon removal of the temporary stream crossing
structures, the site is to contain water bars 25 feet from the stream channel
on downhill approaches to the stream crossing to divert runoff into the
buffer to capture sediment before entering the stream. Additionally, all
exposed soil, at a minimum of 50 feet on each side of the crossing, musbe
stabilized with seed and mulch according to application rates specified in
the AMPs.

1 Include a new AMP to address the management of petroleum products and other
hazardous materials on logging operations. Such materials must be stored in
leak-proof containers, place outside of buffer strips, and must be removed when
logging is completed.

1 Enhanced stream buffer guidance in the AMPs and established metrics for
minimum residual stand density, stand structure and crown cover.

1 Enhanced options and guidance with metrics provided for soil stabilization to
establish temporary and permanent ground cover.

1 Better clarification provided for selection and spacing of water diversions on skid
trails and truck roads both during and immediately after logging.

1 Increased seeling/mulching of exposed soil adjacent to streams and other bodies
of water from 25 feet to 50 feet

For Winooski Basin, an overall TP reduction target of 5% has been allocated to all forest
lands. Based on documentation that the primary sources of phosphorus from forested
areas are forest roads and harvest areas, and that AMP$iave beenrevised (effective
October 22, 2016 to address better management of road erosion and harvest areas to
avoid water quality impacts, EPA suggests the 5% reduction called for in the
Reasonable Assurance scenario is easily supported.

Based on watershed modeling in support of the TMDL, the catchments are displayed in
Figure 16 in order of increasing TP export d from blue to red. While TP loading rates
are generally low in fore sted areas, there are situations which could exacerbate loading.
Gleaned from the modeling input data, areas of steep slopes and thin soils could be
most problematic for forest road building and harvest activity. It is these areas that
could receive the most activity oversight to control erosion.
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Figure 15 Estimated forest TP loading for the Winooski River at the catchment scale
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The mapped catchment TP export is also shown in Table16 which identifies the
highest-loading catchments from Figure 16 by town and lists the forest load as well as
the potential phosphorus load reduction if the respective lake segment reduction targets
were applied. If allocated reductions were completely applied to these top catchments,
approximately 6 0% of the necessary reductions from forest land could be realized.
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Table 16 The top 11 modeled catchments for forest load export (correspond to red catchments in Figure

16)
Catchment ID | Town Name Forest TP Potential TP
(kglyr) Reduction
(kglyr)
4577964 Fayston 665.5 33.3
4577932 Duxbury 604.0 30.2
4578008 Warren 554.8 27.7
4577646 Fayston 514.2 25.7
4577700 Moretown 491.3 24.6
4577996 Waitsfield 463.2 23.2
4577828 Stowe 448.8 22.4
4577992 Northfield 408.6 20.4
4577850 Wor cester 405.2 20.3
4577940 Fayston 398.6 19.9
4578004 Roxbury 389.2 19.5
Percent of total Forest TP reduction if sector 15.3%
allocations are applied to these catchments

Reducing Phosphorus Attributable to Unstable Stream Channels

The Lake Champlain Phase | Implementation Plan recognizes that we will never
achieve the load reduction targets for unstable streams if we focus entirely on
restoration (manipulation -type) activities. If the river corridors along our incised and
straightened stream channelsare not protected from encroachment, they will be
developed, and the potential for cost-effective restoration would be lost forever. River
corridor and floodplain protection ensure that the desired channel evolution, stream
equilibrium, and natural floodp lain function can take place whether it be from
restoration activities or through the natural channel forming processes that occur
during floods. Further, the estimation of precise subwatershed phosphorus loadings
from stream channels would be a scientifically tenuous proposition at any scale smaller
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than that established by the TMDL. As such, this Tactical Basin Plan relies on the
identification of high -priority subwatersheds where Stream Geomorphic Assessments
indicate the highest likelihood for phospho rus reductions thru the pursuit of dynamic
stream equilibrium. These are shown in Chapter 2 of this Plan, in the Implementation
Table summary in Chapter 5, and also in the online Watershed Projects database.

VDEC has developed a methodology to document long -term achievement of the TMDL
allocation for stream channels. The methodology still needs to be piloted and database
developed to support it.

This methodology serves as a surrogate forlong-term physical -chemical monitoring

that would be required for each restorative practice type were it possible to isolate

cause and effect at this functional level of assessmenit which it is not. This tracking

approach follows the methodology used by T etra-Tech to develop the load and load-

reduction calculations for unstable streams by evaluating how different practices affect

the evolution of Vermontoés incised streams to
equilibrium is achieved, and the stream has access to its floodplain at the (~2-yr)

channel forming flow. | t has has been documented that under these ideal geomorphic

and hydraulic conditions , we see significant capture and storage of fine sediment and

phosphorus.

The Stream Equilibrium (SE) Tracking Method starts by establishing a total watershed
deficit where the existing condition is subtracted from the ideal condition and a total
watershed sum is derived by adding the deficit that is calculated for each reach in the
watershed. The deficit for each reach is comprised of two components, one to track
restoration activities and another to track corridor and floodplain protection activities.
This is a novel approach because most tracking tools focus entirely on activities that
manipulate the environme nt to achieve restoration. The total watershed deficit is
envisioned to be calculated as follows:
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https://anrweb.vt.gov/DEC/IWIS/ARK/ProjectSearch.aspx

Reach Deficit Score Data
Fhase 2 Chegrall Segment

Floodprone | Channel Segment [Equilibrium|  Segment Total
Fhase 2 Fhase 2 to Belt'idth | Ewalution Depature Deficit Protection Deficit
Incision ratio | Entrenchment Ratio Stage Score Score | Deficit Score | Score
15 25 045 [ a0 50 20 70.0
1.5 5.9 0.93 Il 110 70 20 90.0
1.5 2.1 0.4 I 125 75 30 105.0
1.6 45 0.64 Il 120 a0 20 100.0
1.6 5.5 1.26 Il 130 a0 20 110.0
1.6 10.2 1.50 Il 120 a0 20 100.0
1.7 4.3 0.68 Il 125 85 20 105.0
1.7 1.7 0.31 Il 150 110 20 130.0
2.1 1.1 015 Il 185 135 30 165.0
2.4 1.3 n.zv Il 200 160 20 180.0
2.h 1.6 0.24 Il 200 160 20 180.0
2.6 1.2 n.z7v Il 200 160 20 180.0
2.4 1.5 0.34 I 200 160 20 1580.0
Total Watershed Deficit 5777

Parameters usedf developing Reach Deficit Score:
A Incision Ratiog looking at how connected reach is to the floodplain
A Confinementg Entrenchment and Floegrone to Beltwidth ratio ¢ determining how much
floodplain is available compared to what should be available
A Chanrel Evolution Stage Determine how far from equilibrium the reach is
A Protection¢ Consideration for ability of stream to obtain/maintain equilibrium over time

The SE tracking method includes spatial and temporal factors that recognize the value
of larger floodplains along lower gradient reaches and the influence t hat erodibility (as
a function of channel boundary and bed load characteristics) has on the time frame at
which floodplain accessibility might be achieved. For deficit reduction associated with
active restoration there is the opportunity to evaluate proje cts that remove
encroachments, thereby changing the stream confinement ratio (so essential to the
achievement of an equilibrium channel slope) and the evaluation of projects that
directly affect channel dimensions, roughness, channel evolution stage and slope. The
deficit reduction associated with reach protection projects is evaluated for the strength
(standards and longevity) of the land use and channel management restrictions that are
put into place.

Data to support the scoring is largely available in the Vermont Stream Geomorphic
Assessment database. The land protection scoring will be developed from different
existing GIS data layers, and finally, a restoration practice scoring matrix will be
developed to be able to score each type of project pursue on the ground by the VANR
and its partners.
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Controlling Phosphorus from Agriculture
Load Allocation

In the Lake Champlain TMDLSs, all permissible nonpoint source agricultural land
phosphorus loads are considered part of the load allocation. As such, this section
describes the estimated phosphorus loading areas in the basin, potential reductions
based on the Reasonable Assurance Scenario, as well as the regulatory programs or
provisions that are part of the load allocation for agricultural lands. The latt er includes
the Required Agricultural Practices for regulated Small Farms; Large and Medium Farm
Permits; and lessons learned from the North Lake (Champlain) Farm Survey.
Additionally, other, non -regulatory activities that are aimed at reducing phosphorus
loading from the agriculture sector will be discussed in this section as well.

Estimated Phosphorus Loading

Estimated modeled phosphorus loading from agricultural land uses is given in Figure
17 at both the catchment and HUC-12 scales.
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Figure 16 Estimated agricultural TP export by catchment.
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Another representation of the modeled TP export map is given in Table 17 below. The
top TP export catchments are listed and are associated with the town in which they
occur. The TP reduction amount is calculated by applying the appropriate agricultural
nonpoint reduction allocation according to the lake segment in which the catchment
resides. This ranking provides the general reduction opportunities as they exist across
the landscape but adual practice implementation will vary across catchments as
practical assessment information is obtained.
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Table 17 Catchments with the highest estimated TP export from agricultural land uses (non -farmstead).
These catchments corespond to the red and orange catchments mapped in Figure 17 above.

allocations are applied to these catchments

Catchment ID | Town Name Ag TP (kglyr) Potential TP
Reduction
(kglyr)
4578814 Williston 2931.8 1375.0
4576908 Essex 940.0 440.8
4577340 Stowe 936.9 439.4
4578812 Williston 784.2 367.8
4577416 Cabot 587.9 275.7
4578846 Jericho 554.0 259.8
4578848 Richmond 509.0 238.7
4577342 Stowe 409.3 191.9
4577986 Orange 374.6 175.7
4577996 Waitsfield 360.8 169.2
4577690 Barre Town 326.2 153.0
4577934 East 319.5 149.8
Montpelier
A577774 Warren 315.9 148.2
4577334 Stowe 315.5 148.0
Percent of total Ag TP reduction if sector 35%

Figure 18 (parts A-J) presents the total phosphorus load from various agricultural land
uses relative to the area of each lad use within a given HUC12 watershed. This
identifies land use and location combinations that may be more likely to export more
TP per unit area than others.
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Figure 17(A 8 J). SWAT loading estimates and corresponding agricultura | land areas in the top loading
HUC12s (highest to lowest) in the Winooski Basin.
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