State of Vermont
2010 Water Quality Integrated Assessment Repc

Photo credit: Vermont Travel Division

Prepared by:
Vermont Department of Environmental Conservation

Water Quality Division

103 South Main Street
(802) 2413770

www.vitwaterquality.org

August 2010




STATE OF VERMONT

2010 WATER QUALITY INTEGRATED
ASSESSMENT REPORT

Clean Water Act Section 305BReport

Vermont Agency of Natural Resources
Department of Environmental Conservation
Water Quality Dvision
Waterbury, Vermont 056 70408
www.viwaterguality.org

August 2010

The Vermont Agency of Natural Resources, Department of Environmental Conservation is an equal opportunity agéenc
offers all pesons the benefits of participating in each of its programs and competing in all areas of employment reggrdls
race, color, religion, sex, national origin, age, disability, sexual preference or otheenibfactors.

This document is available upoequest in large print, braille or audio cassette.
VT Relay Service for the Hearing Impaired

1-800-253-0191 TDD > Voice
1-800-253-0195 Voice > TDD



http://www.vtwaterquality.org/

Table of Contents
2010 Sectior805(b)Report
Reporting Period: 1/1/081 12/31/09

Executive Summary and Overviewi

Overall Description 1
Assessment Methodology 2
Rivers and Streams Assessment 3
Lakes and Ponds Assessment 3
Wetlands 3
Groundwater 4
Listings of Waters 5
Major State Water Quality Issues 5
Chapter 1: Introduction 6
Chapter 2: Vermont's Waters and Water Prografris
Summary Description of Vermont's Surface Water Quality 10
Atlas and Total Waters 10
Water Pollution Control Prograsn 11
General 12
Point Source Control 15
Nonpoint Source (NPS) @trol 18
Costs and Benefits of Water Pollution Control Programs 24
Point Sources 24
Nonpoint Sources 24
Chapter 3. Major State Surface Water Quality Issues 25
Stormwater TMDLs Implementation 25
Climate change and water/wetland resources 27
Dams and Hydroelectric Facilities 29
Atmospheric deposition of pollutants 30
Lack of strategic statewide vegetated buffer requirements 32
Floodplains and Surface Water Protection 33
Lakeshore development and alteration of littoral habitat 34
Eutrophication of lakes 37
Large farms and potential pollution 39
Nutrient criteria 40
Invasve exotic plants and animals in surface waters 40
Chlorides and water quality 43
Pharmaceuticals, personal care products, #mer contaminants in waters 45
E. coli contamination and microbial source tracking 46
Chapter 4. Surface Water Monitoring & Asssment 47
Surface Water Quality Monitoring Program 47
Surface Water Assessment and Listing Methodology 50
Assessment Results for Rivers and Streams 51
Designated Use Support Status 51
Summaryof Causes & Sources of Impairment, Alteration, and Stress for Rivers and Sams
Assessment Results for Lakes and Ponds 56



Designated Use Support Status 56

Size of Lakes & Ponds in EPA Assessment Categories 56
Summary of Causes & Sources of Impactg@mment, Alteration, and Stress)akes 57
Probabilitybased Survey Results for Lakes 60
Trophic Status of Lakes 61
Impaired Waters of VermoiitLakes and Rivers 63
Total Maximum Daily Load Program & Summary of Impaired Waters 63
Overview of the Vermont 2010 Priority Waters List including Section 303(d) List of Weéders
Assessment Results for Wetlands 66
Site Selection 66
Sampling and Assessment 67
Results 69
Future Wetland Monitoring and Assessment 72
Public Health Issues 73
Size of Water Affected by Tacants 73
Mercury and Fish Consumption 73
Cyanobacteria 73
Smal Community Untreated Waste Discharges 75
Sites of Known Sediment Contamination 75
Restrictions on Bathing Areas During the 2@Ré&porting Period 76
Restrictions on Surface Drinking Water Supplies During the 2010 Reporting Period 78
Chronic or Recurring Bh Kills 78
Chapter 5. Groundwater Monitoring and Assessment79
Introduction 79
Groundwater Reclassification Issues 79
Unifirst Site 79
DSI Landfill 80
Hartford Landfill 81
Legislation 82
State Legislation 82
Federal Legislation 82
Well Interference Project 83
Geothermal Wells 83
Information & Public Education 84
Mapping 84
Recommendation 85

Appendix A:-Vermont Department of Health Fish Consumption Advis86/
Appendix B: Vermont Point Source Control Program Update 88
Table B.1. Status of Phosphorus Removal/Reduction Projects. 89
Table B.2. Construction Statu€ombined Sewer Overflow (CSO) Projects. 91
Appendix C: Black Creek and Lamoille River Floodplain Restoration Projec3
Appendix D:Vermont River Corridor Protection Programs 99



Executive Summary and Overview

Overall Description

Section305(b)of the Federal Water Pollution Control Act (also known as the Clean Water Act or

CWA) requires each state to submit a report about the quality of the state's surface ahd groun

waters to the US Environmental Protection Agency (E®¥AR biennial basis. This 2010 Water

Quiality IntegratedAssessment Report (tB85(b)Repory , prepared by Ver mont
Environmental Conservation (DEG)mmarizes water quality conditiotigoughout Vermont with

the known conditions updated with information and data from th@@dth reporting periodf

January 1, 2008 through December 31, 20009.

Vermont has approximately 7,100 miles of rivers and streams based on 1:100,000 scale maps.
Vermont also has 300,000 acres of fresh water wetlands and 812 lakes and ponds (those at least 5
acres in size or those named on US Geological Survey maps) totaling about 230,900 acres. Surface
waters (not including wetlands) are classified as Class A es@a

Ver mont 6s water quality policy states that ri
guality, and in most instances, DECOG6s water ¢
Detailed surface water assessment results are provid&thpter 4, but aquatic life use support and

Swi mming use support for Vermontds surface wa
life and swimming uses are supported on over 89% of assessed rivers and streams and on more than
62% of inland |&e acres. In Lake Champlain, although phosphorus pollution impairs swimming

uses in the majority of lake acres, aquatic life use is in fact supported on 88% of the lake.
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Figure 1. Assessment of Aquatic Life and Swimming Uses in Vermont Lakes and.Rive




The US Environmental Protection Agency (EPA) has requested that Vermont also assess the
attainment of fish consumption use in light of the advisory for mercury issued by the Vermont
Department of Healtin June 1995and revised in 2008nd 20G. The advisory was issued as the
result of fish tissue sampling that documented the occurrence of mercury in the tissue of all fish,
particularly in walleye and lake trout, and also PCBs in lake trout in Lake Champlain. Taking the
fish consumption advisotinto consideratin, the fish consumption use aif the state's waterbodies
ranges from stressed to impaired. Deposition of mercury from the atmosphere is the overwhelming
source of mercury in fish. The fish consumption advisory is in Appendix A

TheWwet | ands Section of DBMQDxhasWssdssed an@moaitoredt v Di v i
wetland condition in the state for over ten years. Since personnel and financial resources are limited,
it has been incumbent upon the state to insure important wetlandhsatid values are protected

from being lost or compromised to development or other destructive practices. The Vermont

Wetland Rules are currently being amended through the formal rulemaking process. The new Rules
contain a number of provisions thatwelln hance t he protection of Ver

No comprehensive studies have been compl eted
guality of this vast resource is believed to meet drinking water standards for most of its consumers.
During the 200 305(b)reporting period, significant legislation passed relating to groundwater
protection. On the state level, legislation passed that recognized the groundwater resources of the
state are held in trust for the public. The legislation also createdum@vater Withdrawal Permit
Program in order to protect this finite public resource. On the federal level, the Groundwater Rule
that requires sanitary surveys on a regular basis for public water systems became effective in 2009.

AssessmenMethodology

As described in DEC's Assessment Methodology, miles of rivers and streams, and acres of lakes
and ponds are placed into one of four categories by degree of support of designatédluses
support, stressed, altered or impaired. Fully supporting aggkstit waters are those that meet the
goals of the water quality standards. Impaired waters do not meet goals of the water quality
standards because of one or more particular pollutants. Altered waters do not meet water quality
standards because of npdlutant effects (e.qg., alteration of flow torggeate electricity).

During the two years since the 2008 303eport, the Basin 8 Winooski River Watershed Water
Quality and Aquatic Habitat Assessment Report was completed and the Basin 16 Northern
Connecicut River Watershed Assessment Report was stadBssinspecific assessment reports are
available from DEC upon request and many are located on the DEC Water Quality Division
website.

DEC continued to conduct its monitoring, assessment, and listingtefs consistent with the 2006
Assessment and Listing Methodology. Soon after this 2010 305(b)/303(d) integrated report is
produced and impaired waters lists are finalized, there are plans to make some additions and
revisions to the Assessment and lngtMethodology.  In addition, a committee is reviewing and
revising the September 2005 Vermont DEC Ambient Water Quality Monitoring Program Strategy
with the idea of prioritizing the many monitoring efforts.



Rivers and StreamsAssessment

The assessmentf Ver mont 6s river and stream surface w
has been updated from the 8@D5(b)assessment with water quality information and data from

waters monitored and assessed during the &t/02/31/® reporting period.Using the EPA

estimate of 7,100 miles of perennial rivers and streams, approximately 5,781 miles or 81% were
assessed for this 20B05(b)report.

The major causes impairment and stress to Vermont rivers and streams include sediments, flow
alterations physical habitat alterations, nutiie, metals, turbidity, pathogens, and temperature in

that order. The river assessment process is in the process of attempting to distinguish the relative
contributions of sediment due to overland sheet runoff framstcoction sites and other land use
activities or streambank dsabilization directly from the sediment impacts due to incising stream
channels and the changes in channel and bank ersibsediment deposition and transploat

result from the streanystem instability.

Lakes and PondsAssessment

The assessment of Vermontds | ake surface wate
been updated from the 20885(b)assessment with water quality information and data from waters
monitored and ssessed during the 1/1/08 to 12/31/09 reporting period. All lakes and ponds within

the borders of Vermont are considered as inland lakes or ponds except for the 11 segments of Lake
Champlain. Moore Reservoir and Comerford Reseothe upper Connectit River, Lake
Memphremagog and Wall ace Pond are transbounda

In Lake Champlainnone of its 174,175 acres found in Vermont fully support designatediuses

to the combined effects afercury and otherontanmnation, nutrient accumulatioand nomnative
species.No acres in the Vermont portion of Lake Champlain support fish consumption use due to
elevated levels of mercury or polychlorinated biphenyls (PCB) in fish tisSedimentation is a
stressor in Lag Champlain. In the 55,561 inland lake/pond acres that were assessed forlihe 20
305(b)Report,the causes of impacts to those acres incodesury,phosphorus, pH (acidification),
water level fluctuations, and invasive exotic species.

Wetlands

The Wetlands Sectioof theWater Quality Divisiorhas assessed and monitored wetland condition

in the state for over ten years. Prior to 2010, bioassessment and monitoring strategies had been
singularly linked with théakes andiverssectiorsofthe DE@ s Wat er Qual ity Diwv
respects the connection between the Wetlands Section Bioassessment Progrartakesl dimel
riverswaterquality monitoringprogransmake sense i nce many of Ver mont 0s
adjacent to lakes and streams. Aiddhally, the assessment and monitoring programs measure a
number of like water quality parameters. Howewdrile bioassessment efforts were evolving, the
opportunities to expand and include fwakdi ngs
relaied to wetland communities had not transpired.



The importance of biomonitoring being integrated with wetland community type is that once a

specific wetlan&communitytype isidentified, it will yield a well definedand expectedet of

ecological parameterdA specificwet | andodés bi ol ogical condition
measured against the predicted floral and faunal community members, soils, hydrology, bedrock
influence, assessed functions, and water qualitiietype. Thus, where possible thermont

Natural Heritage Program wetland community types willbedin tandem with the Cowardin

National wetland types, to assess like parameters specific to individual wetland communities.

As a practical approach to bioassessment and monitoring e¥ferteont has developednew
Vermont Rapid Assessment Method (VRAMatwill be used and refined, along with existing
level 1, 1l, and 11l wetland bioassessment methods, thus including the identification of wetland
stressors and impacts determining specific wetland condition.

Therecentcompletion of the National Wetland Inventory (206&pping efforincreased

V e r moidentitedwetland acreage by approximately 10 percent statewide, and 34unded
wetland mapping initiatives increased tadswrsd we t | a revenhater Givanghes large
increasan knownwetland acreage, much of it forested, adjacent to existing wetlands, or newly
identified small isolated wetlands, the benefits to assigning natural community types to wetlands
becomesvident as the distinction between impaired, impacted but healthy, or reference conditions
become clearer when linked to predicted natural community conditior201Q the Wetlands

Section will initiate itsVermont Wetland Bioassessment Progidiomitoring Strategyworking in

tandem with th&VQD Lakes and Rivers Sectsa nd Ver mont 6 s Natur al Her
Groundwater
Groundwater is currently used for drinking wa

About 46% of the population is sedtipplied while about 24% is served by publidevaystems

using groundwateihe results of the study on groundwater interference caused by the pumping of
Public Community Water Supply (PCWS) sources indicate that, overall, groundwater interference is
nota chronic problem in Vermont.

About 87% of the public community water systems in the State have their corresponding Source
Protection Areas or aquifer recharge areas mappedydro-geologic basis The remaining public
community water systems are ugi®,000 foot radius circles as their Source Protection Areas.

During the 201@B05(b)reporting period, significant legislation passed relating to groundwater
protection. On the state level, legislation passed that recognized the groundwater resthugces of
state & held in trust for the publicThe legislatioralso created a Groundwater Withdrawal Permit
Program in order to protect this finite public resource. On the federal level, the Groundwater Rule
thatrequiressanitary surveys on a regular basispublic water systemsecame effective in 2009

To date, me areas in Vermont have had the groundwatetassified due to contamination such
that it can no longer be used for drinking water. One new area in Rockinghamalassifeed this
biennium while another area was investigated feclessification and a third situation found an
alternative means of addressing the contaminated groundwater without the reclassification.



Listings of Waters

Devel opment of Ver mont 6 $atérOrand colcOr@rthdwiththei st o f
development of this 2010 SectiBA5(b)Integrated Report. Consequently, the final 2010 303(d)

List of Impaired Waters has not been included directlyim3a5(b)Report. The 303(d) List of

Impaired Waters, which nes@pproval by EPA, will be finalized and made available separately.

DEC will also make available separately Ver mo
on the 303(d) List. Thi805(b)r epor t , I n combi 30&d) LisbandListoft h  Ver mi
Priority Waters ar mpletedntegrated &ater QualBeporinont 6 s c o

Ver mo n B303(d)l2sbodImpaired Waters was approved by the New England regional office
of EPA during the2010reporting period (approval ddeptember 24, 28). The 20@ 303(d)

listing identified aotal of 113waters as being impaire@8&river/streanmsegmentsand15
lakes/ponds)The 2010303(d)List potentially adds 10 segments, however, 13 segments are
proposed for delisting resulting in a total of 18@ments as being impaired.

Vermont's 208 listing of other priority waters outside the scop&08(d)was also finalized in

2008. This consists of a number of listings and includes: impaired waters that do not need a TMDL,;
waters in need of further assenent; waters with completed and E&#proved TMDLs; and,

waters altered by exotic species, flow regulation and channel alteration.

During the 2A0 Section305(b)reporting period, the New England regional officdee6¥A approved
nine TMDL determinationshat had been completed by DEC. This bringsitety-five the total
number of TMDLs affecting Vermont waters that have been developed by DEC and approved by
EPA since 2001 These TMDL waters are in various stages of TMDL implementationnpbaty
remainimpaired.

Major State Water Quality Issues

There area number of statewide water quality issuddch relate to the management and
i mprovement of Ver mont 0s vD&stussions gnd stdtistepeerand wa
prepared for the followigptopics and are fullpresentedn Chapter 3

StormwatelTMDLs implementation

Climate change and water/wetland resources

Dams anchydro-electric facilities

Atmospheric deposition of pollutants

Lack of statewide vegetated buffer requirements

Floodplains and surface water protection

Lakeslore development and alteration of littoral habitat

Eutrophication of lakes

Large farms and potential pollution

Nutrient criteria

Invasive &otic plants and animals in surface waters and wetlands

Chlorides and water quality

Pharmaceuticals, personal care products, and other contaminants in waters

E .coli contamination and mircrobial source tracking



Chapter 1: Introduction

Section305(b)of the Federal Water Pollution Control Act (also known as the Clean Water Act or
CWA) requires each state to submit a repdaut the quality of the state's surface and ground
watersto the US Environmental Protection Agency (ERA)a biennial basi§he 2010 Water
Quiality IntegratedAssessment Repadfthe 305(b)Repor) summarizes wateruglity conditions
throughout Vermont with the known conditions updated with information and data from-the 24
month reporting periodf January 1, 2008 through December 31, 20880 included are water
resources monitoring/assessment program informasionviers and streams, lakes and ponds,
wetlands and groundwater. The report contains information on cpediiuion controlprograms,
costs and benefits, monitoring progress, swimming beach closuretatavdde water issues.

Vermont has approximelty 7,100 miles of rivers and streatvased on 1:100,000 scale maps and

about 24,500 miles based on 1:5000 scale maps. Vermont alB0tha80 acres of fresh water

wetlands and 812 lakes and ponds (those at least 5 acres in size or those named ooditalGeol
Survey maps) totaling about 230,900 acres. Surface waters (not including wetlands) are classified as
Class A or Class B. Class A waters are managed for enjoyment of water in its natural condition, as
public drinking water supplies (with disinfeati when necessary) or as high quality waters which

have significant ecological values. Class B waters, which are managed for high quality, may have
mi ni mal, minor or moderate change to aquatic
type B1,B2 or B3. Certain Class B waters have an overlay Waste Management Zone for public
protection below sanitary wastewater dischardés.wates have yetbeen typedis B1,B2, or B3.

There are approximatell;192miles of Class A rivers and streams &)883 acres of Class A lakes

and ponds in Vermont (these figures do not include rivers/streams above 2,500 feet elevation which
are also Class A)Approximately 908 stream miles are Class A(2) public water supplies and 284
miles are ClasA(1) ecological wates. For lakes and ponds, there are about 2,990 acres of Class
A(2) public water supplies and 393 acres Class A(1) ecological wapmoximately 315 miles

of the Class B rivers and about 15 acres of Class B lakes have a Waste Management Zone. The
Wase Management Zon®/MZ), similar in effect to a overlayzore in land useaegulation is

created on a sitgpecific basis to accommodate the direct discharge of treated sewage effluent to
surface watersThe length of the zone must meet Class B standmrtdsrecognizes an increased

risk in the stretch of water for contact recreation.

The Vermont portion of the Batten Kill along with the West Branch of the Batten Kill (totaling
about 33 miles), the Lower Poultney River (about 22 miles), a 3.8 mileesegriithe
Ompompanoosuc River and a 1.3 mile segment involving Pikes Falls on the North Branch of Ball
Mountain Brook have each been designated as an Outstanding Resource Water (ORW). The 3.8
mile segment of the Ompompanoosuc was designated ORW in A498her ORWSs noted above
were designated in 19910 ORWSs have been designated since 1996.

Wetlands within Vermont are classified as Class One, Class Two or Class Three. Class One
wetlands are those wetlands that are exceptional or irreplaceabddr icathtribution to Vermont's
natural heritage and that merit the highest level of protection. Class Two wetlands are those
wetlands, other than Class | wetlands that, are so significant, either taken alone or in conjunction
with other wetlands, that thewerit protection. Class Three wetlands are those wetlands that have



not been determined to be so significant that they merit proteettber because they have not
been evaluated or because when last evaluated were determined not to be suffiangintbnsitp
merit protection. The majority of wetlands within Vermont are Class Two.

The 2010 Water Quality Assessment Report describes whether or not the state's surface water uses
as defined by EPA ardd e r m oWateidQuality Standards fall into onefotir use support

categories. The four use support categories us@&tlarefull support, stressed, altered,

impaired. The four use support categories are described below.

Full Support- This assessment category includes waters of high qualitynet all use support
standards for the waterdés classification and wat

Stressed These are waters that support the uses for the classification but the water quality and/or aquatic
biota/ habitat have been disturbed to some degreeihyqr by nonpoint sources of human origin and

the water may require some attention to maintain or restore its high quality; the water quality and/or
aquatic habitat may be at risk of not supporting uses in the future; or the structure or integgity of th
aquatic community has been changed but not to the degree that the standards are not met or uses not
supported. Data or other information that is available confirms water quality or habitat disturbance but not
to the degree that any designated or exisisgp have become altered or impaired (i.e. not supported).

Altered- These are waters where a lack of flow, water level or flow fluctuations, modified hydrology,
physical channel alterations, documented channel degradation or stream type changerig aodurr

arises from some human activity, OR where the occurrence of exotic species has had negative impacts on
designated uses. The aquatic communities are altered from the expected ecological state. This category
includes those waters where there i®aumentation of water quality standards violations for flow and

aquatic habitat but EPA does not consider the problem(s) caused by a pollutant or where a pollutant
results in water quality standards not being met due to historic or previous-bansed cannel

alterations that are presently no longer occurring.

Impaired - These are surface waters where there are chemical, physical and/or biological data collected
from quality assured and reliable monitoring efforts that reveal 1) an ongoing violatina of more of

the criteria in the Water Quality Standards and 2) a pollutant of human or ‘induozed origin is the

most probable cause of the violation.

Water uses include, but are not limiteddquaticbiota/habitatcontact recreation (swimming and
wading) and secondary contact recreation (fishing or boapnd)ic water supplyaestheticsfish
consumptionand agricultual water supply A determination of use support is made following the
Vermont Surface Water Assessment Methodol@pp6)and wsing information gathered and
provided toDEC by water resources personnel, fish and wildlife biologists, aquatic biologists, lake
and river organizatiomembersand other qualified individuals or groups. Thd@bWvater Quality
Assessment Report idenéd the distance in miles of rivers and streams andraegsesof lakes

and ponds that were assessed.

For SectiorB05(b)reporting purposes, river or stream segments and lake and pond segments where
one or more uses are not fully supported (i.e. edliered or impaired) are considered not to be
meeting the Water Quality Standards, due to the violation of one or more Water Quality. criteria
Violations of Water Quality criteria are substantiated by chemical, physical or biological water
quality datecollected through monitoring. In accordance with E398(d)guidance, waters



reported foi303(d)purposes in the year 2010 list of waters are impaired waters that need or would
benefit from a pollution budget determination more commonly known as a Taiaindm Daily

Load (TMDL) determination. The 2018D3(d)list of waters is being developed concurrently to the
2010305(b)Report. As the 201803(d)list needs EPA approval, that information is presented
separately from the 2013D5(b)Report so as nobtslow the schedule for releasing the 305(b)
Report. The05(b)Report, the803(d)list, and the other lists of waters, when taken together,
represent Vermont integrated reporting as the information is inextricably linked.

A rotating basin schedule isatswhen assessing the state's watengeringroughly onefifth of

the state each year, from the 17 major river basins found in Vermont. Th8@bJReport

contains updated water quality information primarily for basins 1, 2, 2,110,2, 13, 14but also

contains a summary of the entire state's water quality. For 2010 assessment reporting and listing
purposes, DEC relied on its 2006 Assessment and Listing Methodology. This methodology can be
foundon DEC's Water Quality Division web sitevyw.vtwaterquality.orjor by referring to the
2006305(b)Report. A map illustrating the 17 Vermont river basins is provided below. In addition,
Vermont 6s 305(b) report pr ovamgdliegsprojectsofctatemede i o n
impact. In this report, findings from a statewide survey of lake water quality, undertaken in
conjunction with USEPAOGs National Lakes Asses

The305(b)Reportremains a highly visible mechanidor communicating to Congress, Vermont
residents and the Vermont General Assembly abougtéte otthe state's water quality aatiout

the current major surface water quality isSUE®A's Index of Watershed Indicators relies heavily

on 305(b)reportsfrom each of the 50 stated\lso, the305(b)reporting process is an important
tracking tool for the performance of water quality protection initiatives under the Core Performance
Measures of the Performance Partnership Agreements and the Governmenideddor Results

Act. This report, as well as the |agtverabiennial Vermont SectioB05(b)Repors, can be found

on the internet dittp://www.anr.state.vt.us/dec/waterg/wgdhome.htm
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Battenkill, Walloomsac, Hoosic
Poultney-Mettowee
Otter Creek, Little Otter, Lewis
Lower Lake Champlain
Upper Lake Champlain
Missisquoi
Lamoille
Winooski
White
10. Ottauquechee, Black
11. West, Williams, Saxtons
12. Deerfield
13. Lower Connecticut
14. Wells, Waits, Ompompanoosuc
= 15. Passumpsic
16. Upper Connecticut
12 17. Lake Memphremagog
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EPA's vision for Stat805(b)Integrated Rports is the "...reports will characterize water quality and
the attainment of water quality standards at various geographic scales.” EPA's more detailed vision
states that tha05(b)reports will:

$

] ] @8 B

Comprelensively characterize the waters of the States, Tribes, Territories and the Nation,
including surface water, ground water and wetlands.

Use data of known quality from multiple sources to make assessments

Indicate progress toward meeting water quality stasigland goals.

Describe causes of polluted waters and where and when waters need special protection.
Support watershed and environmental policy decisiaking and resource allocation to
address these needs.

Describe the effects of prevention and restongprograms as well as associated cost and
benefits.

In the long term, describe assessment trends and predict changes.



Chapter 2: Vermont's Watersand Water Programs

Summary Descripion of Vermont's Surface Water Quality

Ver mont 6 s wat eates tijauriadrsi streamsp lakésiardyponds should be of high
guality, and in most instances, DECO&6s water ¢
Support of designated us e surfacawakrs.r Tine wd exagpswat er
to the high percent full support of uses #re fish consumption use in all waters because of

mercury in fish tissue and the swimming use in Lake Champlain due to phosphorus.

As Vermont is only now developing a specific program of assessing antbnmanwetland water

quality, the water quality of wetlands is not yet knawn addition to work it has already

undertaken, Vermont is looking towards the EPA National Wetlands Assessment as one model for

an operational wetlands assessment progiaim.a s been i ncumbent upon th
resources to insure important wetland functions and values are protected from being lost to
development or other destructive practices.

No comprehensive studies have beammmwaten impriostt e d
cases it is believed that groundwater quality meeexceedsirinking water standards. #ll eval
uation of groundwater is needed, however, to provide a characterization of this important resource.

Atlas and Total Waters

The estmates of the number of miles of rivers and strean¥eimontvaries depending on the
source and the scale of the mapping on which that source draws. Vaaea@pproximately 7,100
miles of rivers and streamisa s ed on EPAGOs Tot alseswadd0e00scaldat aba
maps. However, Vermonhas approximately 24,493 milesriver and strearsalculated using the
National Hydrography DatasewersionNHD080221, local resolution, scherh®6) derived by
photainterpretation of 1:®00 scale aerial ortiphotographsOriginally, Vermont DEC used Don
Websterds 1962 | i stheworkoffonmelr RepartroentrafpNatereRdsourceso m
engineers or the U.S. Army Corps of Engineers and the total was 4,936 miles for its assessment
work. Vermont DEC cuently uses the 7,100 number as the total on which to base asaadsed
unassessed mile®iscussion on how to use the large 1:5000 scale estimate of stream miles is
underway.

Vermont ha230,900 acres of lakes, reservoirs and ponds and 300,000 tteshwater
wetlands. The surface area of lakes, ponds and wetlands represent approximately 828 square miles
of water or about 8.6% of the state's total 9,609 square mile area.

Vermont's border waters include the Connecticut River on the east (batid&ew Hampshire),

Lake Memphremagog and Lake Champlain on the north (partial border with the Province of
Quebec) and the Poultney River and Lake Champlain on the peegalborder with New York).

The 17 major river basirns Vermontshown on thearier map drain to one of four large regional
drainages: Lake Champlain, the Connecticut River, Lake Memphremagog, or the Hudson River.
Additional surface water resource information is contained in Thabédow.

1C



Table 1. Atlas

State population

621,254 (2007 estimate)

State population change (1992000)

8.2 % increase

State surface area

9,609 square miles

State population density

65 persons/sq mi

Number of water basins

17

Miles of perennial rivers & streams

7,099 (includes the Conn River)

Borda miles of shared rivers/streams (subset)

262 (Conn R. 238, Poultney 24)

Longest river in the state (not including Conn R.)

100 miles (Otter Creek)

Largest river watershed in the state (not including Conn R

1080 sq miles (Winooski R watershed)

Number of lakes, reservoirs & ponds over 20 acres

280

Number of lakes, reservoirs & ponds from 10 to 20 acres | 190
Number of lakes, reservoirs & ponds (at least 5 acres but| 148
than10 acres)

Number of significantakes, reservoirs & ponds less tHan | 206
acregor size unmeasured)

Deepest idand lake (Willoughby) 308 feet
Greatest depth of Lake Champlain (off Thompsons Point)| 394 feet
Acres of lakes, reservoirs & ponds 230,927
Acres of freshwater wetlantds 300,000

Numberincludes the Vermat portion of Lake Champlain, some private waters and some waters less than 5 acres in
size. This figure also accounts for two CT River impoundments, Moore and Comerford Reservoirs, which are 1,255 and
777 acres in size respectivelhe figure also accotsfor newly inventoried ponds that were not previotsdgked in
Vermonbs Lake Inventory Database and for some minor lake size changes that were identified via GIS analyses.

2 Number does not include wetlands found on agricultural lands that arelactbed for agricultural purposes

There are no coastal waters, estuaries or tidal wetlands in Vermont. However, due to the size of
Lake Champlain (approximately 120 miles long and 12 miles wide at its widest), the lake is
considered an inland sea by mparsidents of Vermont, New York and Quebec. The Atlantic

Ocean and Inland Waterway are accessible to the south from Lake Champlain via the New York
Barge Canal. The Richelieu River, St. Lawrence River and the Atlantic Ocean are accessible to the

north tirough Canada.

For the 200 Section305(b)Report, DEC continuetouse the EPA Total Waters estimate. Before
the VHD-based estimatean beincorporated into its various water quality assessment efforts, DEC
will need to revise the lengths of rivers ateams throughout the state on a systematic basis

involving each waterbody.

Water Pollution Control Programs

DEC isdesignated as the lead water quality management agency for the State of Vermont. In that
role, DEC administers a wide variety of prags that are intended to control, reduce or prevent

pollution from point and

the purpose of describing

nonpoint sources to
p r gogllutianrconeol prograntsi v e n e

can be ssnmarized into three categories: General, Point Sources and Nonpoint Sources.
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General

Water Quality Standards

The Water Quality Standards are the foundatio
guality management angrotection efforts.The Water Quality Standardsepromulgated by the

Vermont Water Resourc&aneland provide the specific criteria and policies for phetection and
managememt f Ver mont 6s surface waters. The cl assi
ponds) a£lass A, Class Bor Class B withaWaste Management Zone are the management goals

to be attained and maintained. The classification also specifies the designated water uses for each
class. Class A waters are either Al (ecological waters) or A2 (pudiler supplies)Class B

waters could fall within one of three water management types (B1, B2 or B3) after consideration by
the Water Resources Panel, however, as of the date of this report, no Class B water has been typed.
The Standards used when prepgrihis report were last amended January 1, 2008
(www.nrb.state.vt.us/wrp/rules.hjm

The Standardgstablish narrative and numeric criteria to support designated and existing uses.
Designatedises, as established in Sectior328A), 3-03(A) and 304(A) of the Standards, mean

any value or use, whether presently occurring or not, that is specified in the management objectives
for each class of water. Tabldigs thedesignated uses.

Table 2.Designated Uses for Water Classifications.

Designated Uses Class A(L)i Class A(2)7 Public | Class B Waters
Ecological Waters | Water Supplies

Aquatic Biota, Wildlife & Agquatic Habitat V \% V
Aesthetics V V
Swimming & Other Primary Contact

) Vv Vv
Recreation
Boating, Fishing & Other Recreation Uses V V
Water Supplies V V
Agricultural Uses (Irrigation of Crops ...) V

WatershedPlanning Process

Vermont hadeenimplementing a watershed approach to surface water quality planfieg.

watershed plamng process is an inclusive public process that takes into account current and past
assessment, planning, and implementation activities at the state and local levels. Assessments are
followed by basin plans that summarize current and prior water pollatiovater quality

management activities. This rotational planning process also idstajics or areas of special
importance in the basin, available management tools to address those topics, and specific
recommendations on how to address key topmctidingrecommendations for continuing
communitybased planning or implementation actioRiver basin specific "watershed councils"
provide input concerning strategies and recommendations. Each basin plan updates previous basin
plans. Each basin is uque in its problems and opportunitiesssessment, planning and

implementation are constantly occurring at many different levels from the activities of landowners
to municipal, state and federal levels and evolving with public participation.

12


http://www.nrb.state.vt.us/wrp/rules.htm

Watershed lanning educates citizens about what they can do to reduce pollution, coordinates
pollution reduction activities and invites the public to help establish priorities for management
projects. In the 2008 305(b) reporting period, the watershed planninguprdgd grown to eight
watershed coordinator positions as part of the Clean and Clear program funding but program cuts
have since reduced that number to five in the 2010 305(b) period. Watershed Coordinators, who
work to develop consensus through Watedsieuncils, have been the catalysts for dozens of
projects and have interacted with thousands of people to promote water quality protection.

Table 3. Basin Planning Initiative- Status for All Basins (as oDecember2009.

Components of the Basin 1| 2 3 4| 5 6 7 8 9 10/ 11 12 13 14 15 17
Planning Process

Public forums held O] C | C l|]CcC|]C|]C|IO]C C| C Ol O| C C
\Watershed Council formeq C| C | C l|]CcC|]C|]C|IO]C O| C I C C
Local water quality concer| 1,0 C | C Il C|OC|I C |IO|C Oo| C Oo| I,0] C C
identified
Panel discussnsonwater| C| C | C ol C|l,O0| C I C Oo| C I 1,0 C I
quality issues held
Strategies for water quality 1,0 C | C c |0 C I C I | C 1,0 C I
issues formulat
Review of town plans & I C| C C|l C I C I C 1,O] C I | C I
zoning regulations
Develop water manageme C C C C
type classification proposa
Meetings with towns on C C C C
classification proposal
\Watershed plan draft | C ] O C [ C C I | C C
Public hearings on draft pl C I C C C C C
Final basin plan A A* A* A A A
Outreach to schools and Ol O | O O o|0|O 0] Oo| O 1,O| O O
local groups
Basin Assessment Reportf C| C | C c|c|cj|cCc|C C| C C| C| C c| C
Phase | GA 1,0,C|O,C|O,C C/I,LC|OC|OC|OC| C 0|0C| 0, 0O|0,C 1,C
Phase || &A 1,0,C|O,C|O,C c/I,LC| O |0C|0O,C|0O.C 0LC| 0, 0O]|0C 1,C
Bridge & Culvert Inventory|,0,C| O,C | O,C Cl O |[OC| C | C Oo|Oo,C| O O
Dam Inventory O] O O] C C |I1,O| C |
Biological Monitoring OC| O | O ojo,C| O |[OoC|OC|OC| O] O O O
Restoration Projects o|jociloco.Cc| I [OoC|O0C|OC|O,C| 1,0],0,C | O O,C

Key to Table: | = initiated, O = ongoing, C= completeBGA=stream geomorphic assessménrt ANR adopted plan
and A* = ANR approved plan but lacking mandated typing porfidre basingboveare:Basin 1- Batten Kill,
Walloomsac, Hoosic; Basin-ZPoultney-Mettowee Rivers; Basin 30tter Creek; Basin 4Southern Lake Champlain;
Basin 5- Northern Lake Champlain; Basin-®issisquoi River; Basin 7 Lamoille River; Basin 8 Winooski River;
Basin 9- White River;Basin 10- Black and Ottauquechee RigeBasin 11- West, Williams & Saxtons Rivers; Basin
12 - Deerfuield; Basin 14 StevensWells, Waits,Ompompanoosuc RiverBasin 15- Passumpsic RivegndBasin 17
- Lake Memphremagog.

At this time, there are six basin plans that have been completetihere are four others that are in
progress. Many actions listed within each of these are in various stages of ongoihg activ
initiation, and completion (see Table 3 abovR)detailed description of the basin planning
progress for 2010 is availabin a report prepared for the Vermont Legislature and available from
the Water Quality Division.
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Strengthening the Watershed Planning Process

ANR6s Water Quality Division is currently invo
processidentifying its strengths and weaknesses and opportunities for improvement. This effort is
exploring the potential for a realignment of the process to more fully integrate it acrosEER

and other Statprogramdgo leverage efficiencies where possible. Teaeral goal is to enhance
coordination of the numerous watetated planning processes within DEC and ANR, and develop

a statewide plan that spotlights the highesti or i ty strategies needed t
a time of competing resouroeeds. Examples where enhanced coordin&ienvisioned include

the Lake Champlain TMDL Implementation Planh e Ri ver Management Prog
planning and protection program, NPDES stormwartel wastewatgvermitting programs and

ANROG s SdsatqgeisitibnaProcessT he Wat er Qusalrrent wsiorDs thaitleei o n 0
statewide strategic plamill featuresuch components as:

Identification of State Water Resource Goals and ObjectiMas: component woulthy out
the vision for Vermont \&ters, including descriptions of healthy, functioning, and
supporting watersheds.

Water Quality Monitoring Program Strategy (WQMS3$his component wouldirect how
monitoring resources are allocated, how monitoring data are vetted and archived, how
information is assessed, and how it is delivered to the public.

Water Quality Educatio@hapters This would establish a statewide roster and description
of stressors upon water quality and quantity that is typically a component of each individual
basinplan. This would provide a statewide educational document on water quality issues.

Protection and Remediation Progranihis section would be @@mpendium of rules,
procedures, and best practices that outlines state technical assistance servicestavailable
assessand remediatgarious stressorsThis section maypdate the current Continuous
Planning Process, amadn serve to focus implementation of #mtdegradation provisions

of the Vermont Water Quality Standards and Clean Water Aotaintainexiging uses

while identifying and supporting identification and protection of high and kigly quality
waterswithin each basin.

Gap AnalysisThis component woulddentify gaps between the most important stressors
affecting water quality, and the regtdry, technical assistance, and esisare funding
programs currently in place.

Tactical Basin Implementation Plan3:his component wouldescribethe process for
developingndividual, basirspecificand geographicallgxplicit plans that document

existing use where known, establish priority monitoring and assessment approaches, and list
planning, permitting, or projedével initiatives to protect or restore uses.

ANR will initiate a public proces®r discussion of these issudtea completion binternal review
of its current basin planning process @hdopportunities for erdmced planning and coordination.
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Class A ReClassifications

The 1986 "Pristine Streams Act" created the opportunity for any waterbody supporting habitat that
is ecologeally significant and has water quality that meets at least Class B standards-to be re
classified to Class A. A relassification is a rulemaking procedure before the Water Resources
Panel where a public interest determination must be made pursuamtrtori¥e Water Pollution

Control Statute, Title 10 VSA Section1253. No streams have besassfied to Class A since the
1998305(b)Report.

Outstanding Resource Waters

An additional tool to manage and iomofot ect Ver
Outstanding Resource WasdORWSs). ORWSs are waters of the State designated by the Vermont
Water Resources Panel pursuant to 10 V.S.A. 1424a as having exceptional natural, recreational,
cultural or scenic values. To gain an ORW designation, thigopetrs must, in a contested case

hearing before the Panel, provide evidence and testimony that the waters in question have
exceptional natural, cultural, scenic, or recreational values. To date, the following waters have been
designated as ORWSs: the Bat Kill and its West Branch, Pikes Falls on the North Branch of Ball
Mountain Brook, the lower Poultney River and Great Falls on the Ompompanoosuc River. No
ORWSs have been designated since 1996.

Point Source Control

Direct Discharge Program

Vermont adninisters a wetblanned and comprehensive direct discharge water pollution control
program consisting of planning loans and advances, construction grants and loans, permitting and
compliance monitoring. In March 1974, Vermont received from EPA the delegaithority to

administer discharge permits under the National Pollutant Discharge Elimination Sjy&tem.

Vermont there are 3 ma jwastewater treatmefdcilitiesand 19A mi nor o0 faci |l i ti e

With the construction of the state's last originadigntified municipal wastewater treatment facility
(WWTF) and completion of the upgrades from primary to secondary, the program has continued to
place emphasis on refurbishment of existing WWTFs, the completion of phosphorus reduction
upgradesgeeAppendk B, Table B.1), advanced waste treatment, correction of combined sewer
overflows (CSO) (Appendix B, Table B.2), control of toxics, pollution prevention activities and
facility enlargements.

Of the 35 facilities with planned phosphorus reduction projadtse Vermont portion of the Lake
Champlain basin, 33 have been or are close to being completed. Of the 33 planned CSO correction
projects, 25 have been completed, 1 is underway and 7 are pending.

During the 2008 2009 reporting period, approximatel§4s6 million dollars were committed and
construction commenced on wastewater treatment facility upgrades, combined sewer overflow
corrections, sewer line extensions and rehabilitations and other wastewater treatment system
improvements in 20 communitieseésTable 4 below)This is compeed to the 2006 2007

reporting period when about $3.2 million were committed in five communities (see 2008 305(b)
report). This very large increase was a result of federalrgownt stimulus money spending under
the Ameaican Reinvestment and Recovery Act.
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Dramatic progress has been made over the last several years in reducing the level of phosphorus in
discharges from municipal wastewater facilitiénder the Clean and Clear Initiative described
below, the reductionfd.2 metric tons per year of permitted phosphorus discharge was funded in

FY2005FY2010 for the Richford, Hardwick and Proctor facilities, now complekthding of
similar projects in Troy/Jay and Waterbury in FY2d062010will lead to reduction of artber
4.1 metric tons of phosphorus per yebeforeTroy/Jay capacity expansion).

Table 4 Municipal Pollution Control Project Starts from January 1, 2008 to December 31, 2009

Estimated
Community Description Project Cost
**** |_ake Champlain Drai nage ****

Colchester On-site septic systems $ 150,000

Enosburg Falls Aeration system rehabilitation $ 115,000

Johnson Sewer replacement $ 95,000

Middlebury Sewer force main $ 1,043,000

Proctor Combined sewer overflow abatement $ 552000

Proctor Phosphorus treatment $ 486,000
Saint Albans City | Biosolids management and trickling filter renovation $ 2,682,000
Shelburne Pump station rehabilitation $ 224,000
Shelburne Sewer extension $ 120,000
Essex Junction WWTF aeratim blower replacement and sewer rehabilitation| $ 567,000
Essex Town Stormwater facilities upgrade $ 450,000
Hinesburg Wastewater treatment facility upgrade $ 1,618,000
Middlebury Pump station upgrade $ 1,800,000
Milton Stormwater facilities ugrade $ 483,000
Montpelier WWTF solar panels, sewer rodder and vacuum truck $ 1,182,000
Morrisville Sewer rehabilitation $ 400,000
Proctor Sewer rehabilitation $ 126,000
Rutland Sewer and stormwater replacement lines $ 925,000
Saint Abans City | RBC modifications $ 2,008,000
Shelburne Sewer rehabilitation $ 318,000
South Burlington | Stormwater facilities upgrade $ 74,000
South Burlington | Wastewater treatment facility upgrade and expansion $25,832,000
South Burlington | Stormwater facilities upgrade $ 213,000
South Burlington | Stormwater facilities upgrade $ 198,000
South Burlington | Stormwater facilities upgrade $ 90,000
South Burlington | Stormwater facilities upgrade $ 104,000
Waterbury Village | Sewer repleement $ 1,185,000
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Estimated
Community Description Project Cost

**** HudsonRiver Drainage ****
| No new construction projects this reporting period | -

**&% |_ake Memphremagog Drainage ****
| No new construction projects this reporting period | -

***% Connecticut River Drainage ****

Brattleboro Sewer replacement $ 2,600,000
Springfield Combined sewer overflow abatement $ 2,545,000
Bellows Falls WWTF headworks improvements $ 2,963,000
Hartford Pump station upgrades & sewer rehabilitation $ 1,383,000
Springfield Combined sewer overflow abatemie $ 2,107,000
TOTAL COST $54,638,000
StormwaterManagement

In 2003, the Stormwater Program commenced an effort to address a backlog of 1,757 expired
permits. As of December 2009, there are fewer than 20 outstanding permits out of over 2,700
pernitted facilities.

The Stormwater Management Program issued 193 individual or general germisv
developmenor redevelopment projects in 2009which 175 were operational general permits. In
2009, Stormwater Program staff contiet 147 operationalts visitsof which 57% were generally
compliant.

As of November 2009, all twelve of thiebanTMDLs for stormwatesimpaired watersheds have

been approved by EPA. To develop the basis for the implementation plans for these TMDLSs, the
DEC undertook a mukHyear effort to fully characterize these watersheds, and to establish a process
for developing the most cosffective remediation strategies. This process resultdteiNovember
2009Final Report A Fr amewor k for Remedi a-tmpared Watédrs Ver mo n

As outlined i nemediaton dithertveelveeuvbanrstorinwatepaired waters will
commence through@mbination of permits issugairsum t t o ¥federallp delegated
National Pollutant Discharge Elimination System (NF)Bermitting program(A full description
of the current status of the stormwater TMDL implementation is in Chajbielio®).

StormwaterMS4 General Permit

On January 22, 2010, the Department issued a draft General Pe@@it4Bfor Stormwater
Dischages from MunicipaBeparaté&torm Saver Systems (MS4sYhisdraft permit contains
detailedstormwater TMDL implementation requirements, includanggquirement thaach MS4
permittee, in consultation with the Agency, shall work cooperatively with otl&F permittees that
discharge into the same stormwatapaired watershed to develop and submit a single, compre
hensive Flow Restoration PI@RRP)for thewatershedvithin thefirst three years of the permit.

17



The FRP shall contain the following elemeritsan identification of the suite of necessary

stormwater BMPs that will be used to achieve the flow restoration targets; 2) a design and
construction schedule for the stormwater BMPs that have been identified as necessary to achieve
the flow restorationargets; 3) a financing plan that estimates the costs for implementing the FRP

and describes a strategy for financing the FRP; 4) a regulatory analysis that identifies and describes
what, if any, additional regulatory authorities, including but not limitethe authority to require

low impact development BMPs, the permittee will need in order for the permittee to implement the
FRP; and 5) an identification of regulatory assistance that the permittee will need from the Secretary
in order to effectively imm@ment the FRPWithin ten years of the effective date of the permit, the
permittee shall implement the measures identified in the Flow Restoration Plan as necessary to meet
the flow restoration target.

StormwaterResidual Designation Authority (RDA) Gemnal Permit

The Department has also issued a NPDES RDA permit with TMDL implementation requirements to
over 450 individual dischargers to five of the 12 urban stormvuaiieaired waters pursuant tioe

Ver mont Envi rsoAogus 28{2808uddinenDrr td@@ r whi ¢c hs208ant ed C
APetition for Determination that Existing Dis
and Bartlett Brooks Contribute to Water Quality Standards Violations and Require NPDES
Permits. 0 The De p achdrgems of theiroldigaiioh to apgly for peenst eovedage

by December 16, 2009. These identified stormwater discharges go directly to these impaired
streams and do not enter or commingle with the stormwater discharges regulated under the MS4
permit. The MDL implementation requirements in the RDA permit are geared for three categories

of discharges, includind®esignated Discharges from Property with Existing Impervious Surfaces

that are Subject to a Previously Issued State Stormwater PPesignated Bicharges from

Property with Existing Impervious Surfaces Greater than One Acre that do not have a Previously
Issued State Stormwater Permit; d&ekignated Discharges from Property with Existing

Impervious Surfaces Less than One Acre that do not haveri@alsky Issued State Stormwater

Permit The Department has created a fASmal l Sites
smallproperty owners in meeting these requirements.

Nonpoint Source (NPS) Control

Erosion Control at Construction Sites

The ptal acreage of planned disturbance permitted in 2009 under the Construction General Permit
(2,059 acres) was substantial, despite a decrease in new housing starts. The Stormwater
Management Program conducted a total of 60 construction site visits do@i8gQonstruction site

visits declined in 2009 from previous years due to a decrease in available staff and a decline in total
construction activity.In response to instances of significant fommpliance, th&tormwater

Program participated in the issweanof approximately six Notices of Alled Violation (NOAV)

during 200%nd was involved in several formal enforcement actions.

319 Nonpoint Source Management Program

Vermont has been able to effectively target areas, design work plans, competectaptanel

funding and implement NPS projects directed at restoring and protecting water uses and values. In
the eighteen years of Clean Water Act Section 319 NPS implementation funding2 (0

Vermont has received a cumulative total of about $23.3amitb implement a variety of activities.
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The goal of the NPS management program is to encourage the successful implementation of best
management practices (also referred to as ABM
municipalities, lakehore residents, landowners and riparian landowners in order to prevent or

reduce the runoff of NPS pollutants. Effective BMPs can be structural, vegetative or management
based as well as regulatory or advisory.

Some notable activities carried out witbcBon 319 funding during th05(b)reporting period

include watershed restoration efforts carried out in various drainages by the Vermont Youth
Conservation Corps, cover cropping demonstrations in northwestern Vermont and in the Winooski
River drainageassistance to farm producers in priority watersheds with management intensive
grazing for clean water, strategic riparian p
continuance of a portable logging skidder bridge pilot program and fundingaassi$or

municipalities for reducing sediment runoff from unpaved backroads. Importantly, the Program

was able to assist a variety of localikg efforts to improve water quality and/or habitat conditions

(e.g. NPS phosphorus and sediment control in #tenshed of Lake Carmi, Bennington area

impervious surfaces initiative).

Because of the diffuse but widespread nature of NPS source pollution, there are several other

i mportant programmatic aspects that ar®omer omi
management elements are part of DEC while other elements are conducted outside of DEC.
Examples of the former include stream stability assessments and floodplain management,
construction sediment and erosion control, hazardous and solid wasigemana, responding to

spills and leaks and the control of stormwater from construction sites and developed areas.
Examples of the latter include logging erosion control carried out by the Vermont Department of
Forests, Parks and Recreation and agriculturadff control by the Vermont Agency of

Agriculture, Food and Markets. The US Department of Agriculture is an important NPS
management partner in both forestry and agriculture arenas.

Specific details regarding the NPS program and project activitiessaiable from DEC's Water
Quiality Division. DEC has maintained a listing of Section-a§8isted project titles by funding
year. Vermont will continue to pursue and apply Clean Water Act Section 319 NPS funding in
targeted areas that are likely to nésuthe successful implementation of BMPs and programs and
in the improvement of water quality.

Clean & Clear Initiative

The Center for Clean and Clear was establishe
improve water quality in Lake Champteby placing the resources dedicated to water quality in

Lake Champlaiunder a singlelirector. The Centerestablished a mufagency core groutp ensure

a coordinated, collaborative approach, calling on partners and reaching out to broad public and
private constituencie$n addition tostaff fromthe Agency of Agriculture, Food and Markets
(AAFM)and al | t hr ee qthe cérdviRik groug ievolarepreseatatites from the

U.S. Natural Resources Conservation Service and the U.S. Fish aiifie/@érvice.

The Center alsoperats an Ecosystem Restoration GraRtogramthatfocusson projects to

improve stream function and stability, restore riparian wetlands for water quality and wildlife
benefits, and control stormwater runoff from deyed land. Since 2007, the Center has received
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more than 200 proposasmdawarded partial or full funding to over 1@8osystem restoration
projects Ecosystem Restoration Grants are strategically distributed to complement 8319 grants

The Center recentlygompleted a revised implementation plan for the Lake Champlain Phosphorus
TMDL, which was sent to the General Assembly on January 15, 2010. This was a significant
undertaking which involved technical staff from multiple departments and agencies, ad publi
participation by over 300 Vermonters.

The Center also provided leadership in drafting revisions to the Lake Champlain Basin Program
management pla@pportunities for ActionThe Center Directoworkedto ensure a high degree of
commonality between theiprities established in the revised TMDL implementation plan and the
forthcoming version oOpportunities for Actionandencouraged partners in New York, Quebec,
and federal agencies to develop similar commitments to phosphorus reduction.

Best ManagemenPractices (BMP)/Alternative Manure Management (AMM) Program

The BMP progranof the AAFM provides financial cosshare assistance for the implementation of
practices that allow for more efficient use of manure nutrients and proper handling of agricultural
wastes in order to improve water quality and help farmers comply with regulatigrisally these
practices require a substantial capital investment and otherwise would not be affordable without the
statds assistanc&Common practices include manureratge facilities, silage leachate collection

and treatment systems, atidan water diversion&or projects that have been deemed as a
significant water quality improvement and completed in 2009, the project was eligible to receive up
to 90% of the approwkcost of installation. In an effort to increase the buying power of state capital
funds, the statpartnes with other programs such as the USDA Natural Resources Conservation
Servicés Environmental Quality Incentives Progranhich also helps reduce thests to the

farmer.

The BMP program worked directly with 37 farms to install engie@practices. Approximately
$1,400,000 was awarded to these farms in fiscal year 2009 with an average grant award of $40,000
per farm. Twelve farms received 90% celdre for projects that provided significant water quality
improvements. Roughly half of the farm projects implemented silage leachate collection and
treatment systems or diversion of clean water around silage bunkers.

Similarto the BMP program, the AMMrpgram provides financial assistance to more efficiently

use manure nutrients on farms and to help improve the handling of agricultural wastes to reduce the
overall risksto water qualityHowever, AMM projects are demonstrations that help to develop new
waste management technologies. @f $#1.4 million spent in the BMP prograapproximately

$165000 was committed for alternative manure manageri@etmajority of theAMM practices
contractedareanaerobic digestersoweveronemanure separator was ingd.

Nutrient Management Plan Incentive Grant (NMPIG) Program

Established in 2005, the NMPIG prograiso of the AAFMwas developed to help farmers meet

the demand for nutrient management created by the new MFO Rules and anticipated LFO Rule
revision.NMPIG grants span four years and include a payment for the development of a Nutrient
Management Plan (NMP) and an additional three years of plan updates.
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From FY 2005 through 2@) 249 grans have been approved to recerestsharefunding for
implementirg NMPs on more than3,000 acres statewid8o far 78 grant totaling roughly
102311acres have completed the process of developing a nutrient management plan and were
reimbursed for the plan development co&tsthese 110grans have completed at kteone annual
update and received the first reimbursement payment from the Ader9, 11 grant were
approved for cosshare funding pending the approval of the final nutrient management plan.

Farm Agronomic Practices (FAP) Program

TheAgency of Ag r i c u FAIP progeat svas first made available in 2006 to help farmers
implement those practices typically required when implementing a Nkése sotbased practices
improve soil quality, increase crop production, and reduce erosioagaditural unoff from
cropland. Fiscal year 209 exceeded,500acres of cover cropping and nea2g0acres of
conservation crop rotatiofiscal year 200 is already proving to banotherecord year for the
program.To date, enrollment has increasmanpared tdiscal year 209 and for the first time all
allocated program funds have been obligated for FAP Program practices

Conservation Reserve Enhancement Programd Vermont Agricultural Buffer Program

By establishing perennially vegetated buffers betweeralgrral land and surface waters,
sedimertbound phosphorus in runoff can be intercepted before it reaches TWaeZonservation
Reserve Enhancement Progré@®REP) a partnership with the USDA and3JFish and Wildlife
Service, provides financial comgsation in order to encourage farmers to install these buffers and
maintain them for 15 or 30 yeaihe compensation attempts to cover the replacement costs of the
lost agricultural production and is paid in the form of rental and incentive payreentdment in

2009 (220.1 acres) was down compared to 2008 (338.7 acres), ho@M@Eenrollment started out
very strong with 264.5 acres to date, an indication that many of the 2009 contracts were completed
in the next fiscal yeaiTotal enrollment (2002 tbugh the end of fiscal year 28thas reached
2,313acres statewide

The Vermont Agricultural Buffer ProgranVABP) is similar to CREP as it provides financial
compensation for the installation and maintenance of vegetated buffers along surfacéngters.
CREP, VABP allows farmers to harvest the buffer at certain times of theBgauséCREP
offershigher incentivepaymentsit remains the dominant of the two prograns 2010, the

Agency of Agriculture hopes to expand the potential of the VABBrara to make intermittent

streams and ditches eligible for filter strips and to adttwand sediment control basasa

practice that can be installed in ditch networks. These changes will help address erosion issues by
improving ditch maintenance.

Agricultural Regulatory Programgo Protect Water Quality

Rules regarding Accepted Agricultural Practi¢88P), Medium Farm Operatior(8FO) and

Large Farm Operation&FO) comprise the regulatory tiers difet Agricultural Water Quality

Program and are desigd to prevent discharges containing phosphorus and nitrédgePs are a

base level of management required of all farms regardless of size, type or location. Recent changes
to the AAPs include a mandatory 10 foot buffer on all riparian cropland. Othegek include

criteria for nutrient and pesticide storage, soil testing and riparian pasture managdir@stare

subject to an increased level of management because of the potential impact that greater numbers of
animals can have being confined in a Brayea.Revisions to the LFO rules for nutrient

management angaste storage structures became effective in 2007.
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The AAFM conducted 120 initial facility evaluations between January and May oft@@b@ck
for compliance with the MFO general permit cagimhs. Starting in August, 24 followp
inspections were performed on those operations. Twelve of the fopanspections were
conducted in cooperation with the Department of Environmental Conservation to check for
compliance with both the state MF@rgeral permit and the Federal Confined Animal Feeding
Operation (CAFO) program requirements. As a result of these falfpimspections, the Agency
issuedcorrective action letters to six medium farms

I n 2009, each of Ver moperations recifed at easnonetinspedionitoar g e
determine compliance with their individual LFO permit conditions, while 6 LFOs received
additional inspections to confirm compliance with buffer requirements for a total of 26 compliance
inspections. In additip 4 inspections were conducted to confirm compliance with enforcement
actions taken in 2008 and another 4 LFO inspections were conducted in response to complaints
from the public. Agency staff also accompanied the U.S. Environmental Protection Agenay on f
inspections of Vermont large farms in order to assess compliance with the Federal CAFO permit
requirements. As a result of compliance inspections conducted by AgencgistBFOs received
enforcement actiongssurances of discontinuance (AODs) weseed to three farms, letters of
warning (LOW) were issued to two farms, and one farm received an administrative penalty and an
assurance of discontinuance.

River Management

Analysis of stream geomorphic assessment data collected during the figsdrgeof the Clean and

Clear Program is providingnportantinformation Of the nearly 1,400 assessed river miles in

Vermont, nearly threquarters have become confined to deeper, straighter channels and no longer
have access to historic floodplains. IspenseDPEC6s Ri ver Manmwement Pro
emphasizes an avoidance strataggreemptively address potential declinegiver stability by

promoting and investing in river corridor protection. Corridor protection in combination with the

active removal bphysical constraints (e.g., berms, floodplain fills, and undersized bridges/culverts)
are the mainstays of the River Management Program restoration efforts.

The River Management Program, in collaboratio
leverages Clean and Clear funding annually to attract Federal Emergency Management Agency
(FEMA) PreDisaster Mitigation Program planning grathiatsupport corridor protection. A River
Corridor Easement Program has been established in Vermont to @rigenreaches identified as

high priority sediment and nutrient attenuation areas. To date, the program and land trusts have
completed, or nearly completed, easements on 12.35 miles of river.

Better Backroads

The Better Backroads Program helps cdrmitmsphorusind sedimentunoff by assisting towns

with improved road maintenance and construction techniques and grants to implement them.
Grants pay for bank and ditch stabilization and culvert upgrades, all of which stem erosion and
decrease the trapsrt of pollutants A total of $397,000 in Better Backroads Program grant funds
was awarded to Vermont towns and other organizations in 2009 for inventories, capital budget
planning, and erosion correction projects, including the stabilization of ditiesrts, and

roadside banks. The Vermont Better Backroads Program continues to grow annually with 65 new
towns participating with Clean and Clear funding between 2005 and 2009. Statewide 63% of
Vermont towns have applied for and received a grant at pome
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Municipal Water Quality ProtectionTechnical Assistance

The Vermont League of Cities and Towns (VLCT) Water Quality Coordinatnded through the
Clean and Clear Initiativénas continued to work with towns primarily in the Lake Champlain
Basinproviding technical assistance to support water quality enhancements to town zoning
regulations and other municipal ordinances. In 2009, the Coordinator provided assistance to 45
towns within the Lake Champlain Basin and nine towns outside the Rasnantly 68 of the 136

Lake Champlain watershed towns have some to many water quality protection provisions in their
local zoning regulations.

In 2009, the VLCT Water Quality Coordinator helped eight communities in Chittenden and
Washington Counties exceedmmum NFIP standards through updating their flood hazard
regulations. In addition to decreasing exposure to inundation and flood erosion hazards, these
enhanced flood hazard regulations will better protect the floodplains in the Lake Champlain Basin.
The VLCT positionand the associated wohlas been cut from the Clean and Clear budget.

Forest Management

Department of Forests, Parks, and Recreation staff continued to work with the Vermont forest
industry to support compliance witbrestry Accefable Management Practices (AMPS) for
maintaining water quality. Technical assistance was provided to forest landowners and loggers
during investigations of possible violations. Department slaticonducted and participated in
AMP and Forest Water Quajliworkshops fol44 loggeror landowners during 2009

The Portable Skidder Bridge Initiative provided opportunities for loggers to loan or rent bridges for
temporary stream crossings on log jobs to protect water quality. During 2009, nearly 20 bridges
were rented or loaned for use by loggers. Demand for bridges and logger participation in this
program is expected to increase.

Wetland Protection and Restoration

To date, through the Clean and Clear program, Vermont has dedicated $1 million to wetland
protection and restoration projects. In addition, changes enacted as part of the 2008 Farm Bill
dramatically increased the amount of federal funding available for wetland protection and
restoration through the Wetlands Reserve Program (WRi)2008 Farm Blilhas made available
more than $2 million annually for Vermont projects representing adigdeincrease in available
federal funds. As a result ofisnincreasedunding and interest in WRP, Clean and Clear has shifted
its focus to the active support NRCS in seeking new sigmps for WRPWetland Section staff

have also been providing technical assistance on restoration projects to assist landowners and NRCS
staff. The availability ofWRPfundshas greatly acceleratéige rate at which wetland protearti

and restoration projects are being developed and compldtegrogramhad approximately 315
acres of new signps for wetland restoration projects during 208081 an additional 940 acres

were enrolled in 2009.

Wetland Management

In 2010, the Vermortbignificant Wetland Inventory Maps were officially updated from revisions to
the National Wetland Inventory. All town wetland mapping projects are also now availaloe.on

Due to changes in the Wetlands Statute, Act 31 gives the authority to the Adj&atyral

Resources to update the maps on a continual basis, and gives ANR the authority to determine the
classification of Class Il and Class Il wetlands.
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Costs andBenefitsof Water Pollution Control Programs
Point Sources

The total commitment anekpenditure of state, federal and local funds for all municipal wastewater
treatment facilities and appurtenances to date has been approxima@rtilion. These

facilities have improved the quality of 59 rivers and 3 lakes for such uses as swirfishing,

boating and aquatic life. The $8.6million figure includes the 4.6 million in improvements

which started construction during thel®®05(b)reporting period. Refer tbable4 for the

location and estimated cost of recent improvements.

Themoney spent on stormwater pollution clagmhas included geomorphic assessments,
subwatershed mapping, flow and precipitation monitoring, and modeling work in impaired
watersheds in order to develop the best management practices needed to undeiistpad ent

and clean up the streams. To date, at least 1.39 million dollars have been spent on the stormwater
impaired streams through grants and contracts for the work described above.

In addition, over 14 million dollars have been spent in prigatir publicprojects in about 16

towns retrofitting existing stormwater systems or enhancing stormwater treatment. Some of this
work has provided stormwater offsets fmw development by allowing tlueveloperdo purchase
their offset credits rather thdimd an appropriatgrojectthemselves

Nonpoint Sources

Unlike point sources, quantifying the financial resouseEnton nonpoint source control of pollu
tants is not as easy to determine or link to specific river miles/lake acres of improvemsens Th
due to several factors: contributions of resouomaefrom various state, federal and local agencies
as well as from landowners, volunteer groups, foundations, businesses; NPS controls take many
shapes and forms and can be applied as structunahestructural measures; some NPS controls
may be implemented one year and not applied the following year (e.g. cover crops); some NPS
efforts are focused oeducation as a way to encourage adoption of recommended practices.

Funding for the two CWA prognasunder DEC administratiofiom 1989 through 2009 has

amounted toleout$1.1 million (604b) and over $23 million (319). The 604b Progra&0% pass
through haselpedthe 11 Vermont regional planning commissions (RPC) conduct a wide variety of
water quéty planning related activities. In 2009, Section 604b funding was increased by $194,000
as a result omoneyarising out of the American Recovery and Reinvestment Act of 2009. Forty
percent of that amount was distributed to the RPCs and linked tonpact development planning
purposes. A portion of the 319 Program has, year to year, provided varying levels of funding to
governmentand neprofit organizations to carry out a wide variety of NPS implementation efforts.

The notable state funded progréaside from Clean and Clear) is the Vermont Conservation
License Plate Program. In thé years of its existence (192®09), the program has awarded close
to $645,000 in state monies to many diverse groups for a wide variety of water quality or aquatic
habitat projects. Many of the license plate funded projects provide water quality and/or aquatic
habitat benefits that have some connection to NPS management.
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Chapter 3. Major State Surface Water Quality Issues

This chapter summarizes a number of tigaificant state surface water quality and aquatic habitat
issues in VermontThe issues below are presented in an unranked and unprioritized manner.

Stormwater TMDLs Implementation

The Water Quality Division has been actively engaged in deweg&PA-approved TMDLSs for

Ver mont 6s t wel v-impaited Wwatershedstaod pneparing veater quality remediation
plans (WQRPs) for five mountain stormwater impaired watersheds. This effort is required by the
federal Clean Water Act, which provides taafMDL or equivalent water quality remediation plan
must be prepared for each 303(d) listed impaired waterbody. The Department has now completed
EPA-approved hydrologic TMDLSs for the twelve urban watersheds and is continuing to work with
responsible paris developing watershegpecific WQRPs for the five impaired mountain

watersheds.

The Departmenivasstatutorily required to issue permits to implement the stormwater TMDLs and
WQRPs by January 2010. It is crucial to recognize that there are no natmaels of TMDL
implementation plans of the scale, nature and cost being requested of the Department. The number
and scope of stormwater best management practices (BMPs) required to meet the TMDL flow
reduction targets in these highly developed watersiédse significant.

In order to increase the chance of successful implementation, the Department has taken a reasoned
approach by exploring the issues and complexities of implementation, identifying the scientific
uncertainties, developing a besana@ementpractice decision support system to identify different

BMP options and associated costs, researching the necessary components and benefits of different
implementation plans, and actively engaging stakeholders. In an effort to develop the most
scierifically sound, coseffective and administratively feasible implementation plans that will

serve as the foundation for issuing permits, the Department has conducted extensive research on
TMDL implementation approaches, including permitting options, fabaund the country. In April

2008, the Department also reconvened the Stormwater Advisory Group (SWAG) to discuss
implementation issues, approaches, and strategies. Active SWAG participants included
representatives of state agencies (including VTran®ahd50), the U.S. Environmental

Protection Agency, Conservation Law Foundation, Vermont Natural Resources Council, affected
municipalities (including Burlington, Winooski, Essex, South Burlington, Colchester, Shelburne,
Rutland, St. Albans), the businegsnmunity, individual homeowners, consulting firms, UVM,

Lake Champlain Committeand regional planning associations.

In sum, the Department believes that without careful and thoughtful planning, implementation will
fail. Moreover, without a strong amdliable funding mechanism, implementation will be very

di fficult. The Departmentds i mplementation f
guidance and by case studies of TMDL implementation efforts around the country.

The main elements of the Depa ment 6 s | mpl ement ati on framewor k

A Rei s s uan ¢nunicipél sepanate stdirB dewer systeermit by early 201@vith
TMDL implementation requirements.
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A Work with MS4 per mi-speciic@8IP gdlans thétevill gldntifiile wat e
most costeffective, feasibleand technicallysound stormwater treatment and control
projects, and develog priorities schedule for implementation.

A Wwikh MS4 permitthaeagitnag 0i cerstti feyf ffelcaw v e
implementation by the M&permittees while watershegecific BMP plans are being
developed.

AcCreation of vatersheespecific BMP planshatidentify who will have responsibility for
implementation of site specific BMPs. The MS4 permit will place initial responsibility on
the MS4 permittes for controlling discharges from the MS4 system to the impaired streams
to meet the TMDL targets. The permit will recognize that responsibility fospeeific

BMP implementation may be shifted to either a local or regional utility or teichal
dischargers into the MS4 system as necessary to ensure implementation. The Department
may exercise additional residual designation authority as necessary to ensure that any
private dischargers into the MS4 system that are identified as a necassagnent of

BMP implementation participate in implementation activities.

A Il'ssuance of a final NPDES stor mwater per
dischargers notified by ANR on June 19, 2009 pursuant to the Environmental Court
Judgement Order disussedelow.

A Acknowledgment that the Department will
management in TMDL implementation.

AcContinuingto pursue federal funding for implementation activities.

A Continuing to wor kevelopindiWateeQuality Resnediatioe p ar t
Pl ans (WQRPs) f or Vaéamparednmountain Wwatersheedsst or mwat e

In November 2009, the Department issued General Per@ii8@ for Designated Discharges to the
Bartlett, Centennial, Englesby, Morehouse and $toBrook watersheds. This general permit was

i ssued pursuant t o -delégatedDEDES program.Covérage tlinded @enesal | vy
Permit 39030 is required for designated dischargehése fivewatersheds if the discharge is not
covered under ' NPDES MS4, another NPDES permit covering stormwater discharges, or has

been issued a state stormwater discharge permit resulting in no net contribution to the receiving
water. The General Pernfiaisdifferent requirements for three specified categarfedischarges

including properties previously issued a state stormwater permit, properties with greater than one
acre of impervious surfacesnd properties with less than one acre of impervious surface.
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Climate change andwater/wetland resources

Theimpact of climate change on water qualgyn emerging issue for Vermont. There is general
consensus among tlkeientific community thathanging climatic conditions are the result of
increasedevels ofgreenhouse gancentrations in the atmospheseer the last centuriy much of
which are due to anthropogenic sources includidgstrial processespmbustion ofossil fuek,
andlanduse changes.

It is also recognized that climate change can affect air and water temperatures and precipitation
paterns, which will cause alterations to water quality, hydrology and water availability, resulting in
impacts to ecological integrignd human infrastructure. Higher surface water temperatures reduce
levels of dissolved oxygen, creating a condition gidwia, disrupting life cycle thermates, and
directly affecting organism metabolic rates, all of which can be harmful to aquatic life.

Additionally, climate models for the northeast predict changes in hydrologic conditions, brought on
by a greater fraaency of extreme precipitation events, reduced snowpack, and drought conditions.
The US Gl obal Ch an ghe Newdsgarad ReglonalPAssesgmeat wfdhe Potential
Consequences of Climate Variability and Chapgblished in 2006, reports that W&ngland is
expected to experience increases in periodic drought and flooding, with an increase in regional
precipitation by as much as 30%he heightened frequency of severe precipitation events could
increase pollution and sedimentation from runoff ggomorphic instream channel adjustment.
Greater runoff, coupled with expansion of impervious surfaces, esatgrbate flood risk and
contamination from the overload of stormwater and wastewater systems.

Higher air temperatures and increaseheftequency of periodic drought will lead to greater

demand for new and moreliable water supplies, whigh turn, could cause further impacts to

surface water quality, ecosystem functiofisvetlands, riparian areaandfloodplains, and natural

stabiit y of t he s t.a(ineateshange iy adso thasghtstd festershifts in native natural
communitiesd makeup an-ativeinvagive specipandagteaar | nf | u x
frequency of cyanobacterial blooms.

We couldalsoexpect sigrficant and costly impacts to infrastructure, including dams, bridges,

culverts and road ditches, roads, embankments, and stormwater systems, which could raise serious
concerns for public safety. In fact, flooding associated with the failure of dams @@gized

stream crossing structures are the most common cause cofdlladed fatalities in Vermont.

One of the bigger challenges in confronting climate change impacts to such infrastructure concerns
the i ss-8¢atf 0ifhais,ithe yndetanding thatthe magnitude, timing, and pattern of
rainfall, runoff, and streamflow will be different from what is shown in the historical record.
Engineering methods and runoff assumptions rely on historical precipitation and hydrologic data,
including design, sizing, and operating parameters for stormwater treatment, floodplain mapping,
and bridges and culverts. Stationarity implies that the future is statistically insignificant from the
past, and therefore, that the historical record is the best uegectations in the future. If the

impacts of climate change on hydrologic variables mean that historical data are becoming less
representative of future conditions, additional uncertainty will need to be incorporated into the
design and operating panaters of stormwater and other infrastructure. In the short term, Vermont
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will take steps to incorporate more recent hydrological and precipitation data into design

cal cul ati ons an

d

runoff modeling, succh as t

extreme rainfall intensity duration curves, expected to be made available in 2010.

Figure2 summarizes the frequency of major flooding and associated damages in Vermont from
1955 through 2008. Note the dramatic increase in the number of damagieglood events in
more recent years. Certainly, the increase in frequency of flood damage could be attributed to

greater development in floed
prone areas, as well as chronic
instability from historic and
current channelization practices,
such as channelrsightening,
dredging, bank armoring, and
berming. A climatic shift in
extreme precipitation events may
also be having an effect. A
closer evaluation of hydrologic
and precipitation data will be
necessary in order to more
effectively isolate the imgrcts of
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Figure 2: Frequency of Flooding and Magnitude of Damages in VT

The Vermont Water Quality Division is committed to undertakirgfollowing initiativesto more
effectivelyaddress water quality impacts associated climate change:

¢ Develop and implement a monitoring strateggather data on the impaasclimate change
on the st at e ansl aqgwadidcemmmunitiess our ce s

e Work with the Climate Change Collaborativéhe partnership among state government,
academic institutiosy norgovernmental organizations, and the private sgctor

¢ Continue to manage Vermont streams toward achieving and maintaining geomorphic
equilibrium (ornaturally stable) conditions;

e Continue to promote policies and projects that protect key flood atienwassets, such as

floodplains and wetlands

e Evaluate and amend plans, policies, and programs to more effectively manage conditions

resulting from climate change;

e Foster public education and outreach initiatives to raise awareness and supporatioesio
mitigate impacts and promote sound adaptation planning;

e Provide technical assistance and incentives for municipalities to increase public understanding

of climate change impacts and participation in strategies to: (a) plan for extreme pregipitat

events, (b) protect vulnerable water resources, (c) conserve the natural and beneficial functions

of water resources, and (d) improve the local resilience to climate change impacts; and,

e Establish fnAadaptive
climate indicators and, where appropriate, modify strategies to continue to protect vulnerable
water resources from the impacts of climate change.
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Dams and Hydroelectric Facilities

There are over 1, 200 irnevsestrdarosranddailes.dRacensstream Ve r m
assessments indicate that there are many more that are not included in the state dam inventory.
While many of these dams continue to serve one or more useful puspohess recreation, flood

control, water supplgnd hydroelectric power generatjonany more, literally hundreds, do not.

Most of the dams that are no longer serving a useful purpose were built many years ago, often to
provide power for a mill that has long since ceased to operate and may no osigdihe dams
remain, and continue to have significant ecological impacts. Fundamentally, these dams change
free-flowing streams to unnatural impoundmefhtaying an impact ospecies that depend on river
habitat for their survival. Specific impacts indki
e The larger surface area of the impoundment and generally shallower water often results in
higher water temperatures in the impoundment and downstream, which can be detrimental
or even fatal to species such as brook trout.
e The loss of turbulent flow magduce the dissolved oxygen concentration. If the
impoundment stratifies, the dissolved oxygen level may be further reduced.
e The movement of fish and other organisms both downstream and upstream can be limited or
completely blocked.
e Natural sediment trapsrt dynamics are interrupted and sediment accumulates in the
impoundment.
e The natural flow regime can be altered.

In recent years, there has been increasing interest in removing dams to eliminate the ecological
impacts of these structures. In additionihte ecological benefits, removal of old, unused dams

resolves other issues including public safety (dams may exacerbate upstream flooding and many are
poorly or not maintained) and economics (the cost of dam ownership to towns, thenststevate
individuals can be significant).

Beginning in 2007, there has been increasing interest in developing hydroelectric power facilities at
existing dams. This interest is part of a larger movement to develop new renewable energy sources
in response to increasedaeness of global warming and energy scarcity. The current situation is
not dissimilar from that of the early 1980s, when public policy and economic incentives led to the
development of 380 new hydroelectric projects in Vermont.

One major difference ithat the sites that remain are less desirable from an economic perspective
either because they have less head or are on smaller streams with less ba@terMost of the

project proposals to date have been small, 100 kW or lessntives of varioukinds (grants,
preferential electric rates and tax incentives) will help the economics, but many of the sites that are
being evaluated are likely to remain unecon@gwen with incentives.

Another difference is that smaltale community energy projscseem to be very popular,

especially among town energy committees that have been forming in the last few years.
Consequently, many projects are being managed by citizens who are unfamiliar with the technical
and regulatory issues associated with devalppi hydropower project. They face the additional
challenge of working with very tight financial constraints and they are often unable to engage
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experienced engineering consultants to help them deternifiheir project is feasiblend work

through the dgign, permitting and construction process. Even if a project is not economically
viable, there is often a belief that the economics will improve as the cost of energy increases over
time.

Finally, there is a general lack of understanding about the impiagésns and hydroelectric power
development on river§Vithout understanding that the impacts of dams on river ecology make them
one of the most significant alterations humans have wrought on river systems, the benefits of the
renewable energy providdéook environmentally soundDepending on the design and operation of

a hydroelectric facility, theriginalimpactsof the dam itseltan be multiplied by increased flow
regulation and dewatering of reaches between the dam and powerAasrsall facility does not
necessarily man there will be a small impact. Howewedoes mean that the amount of energy
produced will be relatively modest with the aquatic impacts from the hydroelectric facility
remaining the same.

What does al |l t hiaserreseueces? The raudabte gaalofidoirg something to
reduce the production of greenhouse gases is creating a situation where the process of restoring
rivers and streams that began with passage of the Clean Water Act could be undermined as dams
that midht otherwise have been removed are redeveloped or retained for future development. These
dams will continue to fragment our rivers and streams at a time when restoring their continuity so
they are more resilient and resistant to the effects of global waisiessential.

Atmospheric deposition of pollutants

Deposition of pollutants (mercury and low pH) to the Vermont landscape from the atmosphere is
principally responsible for the impairment of fish consumptiises on 8,115 inland lake acres, all

of Lake Champlain an@6 river and stream milesDeposition of pollutants from the atmosphere
impairsaquatic life uses on 4,428keacres The two causes are linked, since in many instances,
lakes that are vulnerable to acidification are also those wlainkferatmospherically deposited
mercury to the aquatic food web in the toxic metfigtm. However, many lakes that are not at risk
of acidification exhibit elevated mercury levels in fish and wildlife.

Regional and longange emissions of acidrming precursors cause acidification of Vermont
waterbodies. The atmospheric deposition of nitrous oxidg) B sulfate (S¢) from midwestern
sources (and NOx from regional and pditlantic mobile sources) has resulted in acidification of

34 lakes anat leas eight streams within Vermont. In Vermont, the potential for acidification is
measured by direct measurement of pH as well as corollary measures such as acid neutralizing
capacity, NQ, SQ, and others. Deposition of 2@nd lake S@concentrations arer@gsently
decreasing, although evidence of alkalinity increases afadiddication is very limited in

Vermont. All of the acidmpaired lakes are subject to an approved TMDL that address sources of
the acidforming precursors. Regionally, there is evideof improvements in lakeH
concentrationsalthough these changes have been slower to be manifested in Vermont. Vermont
continues to monitor aciohnpaired lakes to track these improvements.
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Atmospheric deposition of mercury has resulted in the isguainitsh consumption advisories for
many Vermont lakes and rivers, particularly those containing walleye. In 2007, the Vermont
Department of Health issued a new fish consumption advisory incorporating resultstisttish
monitoring programs up to 2008mportant new contributing datasets includedute EPA
Connecticut River Fish Tissue Survey and ongoing monitoring by the Agency of Natural Resources.
Some of the refinements to the advisory include new guidance on the consumption of the largest
yellow perch, a minor relaxation in the suggested allowable mpealnionth of certain other
locally-caught fish species, and minor modifications to speeidéntified waters. Specific

advisories are in place for Lake Champlain, the five Deerfield Riverbades, for Moore and
Comerford Reservoirs within the Fifteen Mile Falls PromttheConnecticut River, and for the
Hoosic River. Guidance is provided for species where monitoring data were previously
unavailable, such as the white suck€he advisoy is in Appendix A of this report.

The impacts of mercury deposition are not limited to loss of fish consumption uses. Reproductive
and behavioral impacts to wildlife that feed on fish are common to a subset of New England lakes,
including the reservoiralong the Deerfield River and Connecticut River (Fifteen Mile Falls). In
Vermont, research published by the Hubbard Brook Research Foundation in 2007 identified the
Fifteen Mile Falls project area as a documented mercury hotspot, and the Deerfieldddivas an
Afarea of concern.o In these areas, mercury i s
biological guild. Potential impacts to upper trophic level biota continue to be monitored by the
Vermont Loon Recovery Project, in collaboration wthe Biodiversity Research Institute.

The mercury that affects Ver mo nAtlantc orvmidivesters h e d s
sources: principally codlred electric generating units; n@agulated waste combustors; and
smelters. In 2007he New England States and New York, in cooperation with NEIWPCC, issued a
regional mercury TMDL addressing virtually all waters in the northeast. The TMDL articulates the
need for a 98% reduction in anthropogenic mercury emissions from in anéir@gion sources,
beginning with the base year 1988prderto reduce mercury concentrations in smallmouth bass to
EPA criteria levels. Since 1998, mercury emissions from within New England have declined by
71%, largely due to regulation of waste incineratathiw New England. In addition, mercury in
effluent and sludge is declining in light of programs to control losses of dental mercury to
wastewater systems. These reductions significantly exceed the Phase | targets established in the
TMDL implementation fan. Vermont and the Northeast States are presently implementing the
TMDL through a variety of regulatory mechanisms.

DEC continues to participate in several regional mercury monitoring, research, and assessment
projects including a madsalance modelingffort for mercury in Lake Champlain and the regional
AMERGANSERO mercury modeling project. With s
the Vermont Advisory Committee on Mercury Pollution continues to identify areas in Vermont

where mercury use, assions, and exposure can be reduced, and is active in advising the Vermont
General Assembly on the efficacy of nevggissed mercurgelated legislation for Vermont.
Finally, DEC staff continue to interaths with
issue from a national perspective.

Despite these many efforts, there remains a significant need to properly assess inland Vermont
waters for mercury contamination. During the prior reporting period, and in response to a
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legislative directive, th&ermont Fish Contaminant Monitoring Committee had prepared a
comprehensive fish mercury monitoring plahis plan remainkas yeto be implemented. Under

the monitoring plan, Vermont would implement a-gear rotating tissue assessment program that

would yield a stream of new fish tissue data on a biennial basis. In addition, Vermont would adopt

a new, norethal approach of using biopgyugs for fish mercury testing. Department staff

received valuable training from EPA during the reporting periothemse of this technique. In
addition, the Department is appreciative of E
using the Adirect mer cury ewEaglaydRegiomal Laboratbryin s n
MassachusettsDepartment stahope to continue to tap into this important resource to facilitate
monitoring of mercury in multiple types of samples to meet management needs.

Lack of strategic statewide vegetated buffer requirements

Undisturbed vegetation along rivers and streantslake shorelines is quite effective at reducing
pollutants from reaching surface water. Areas of undisturbed vegetation along water also provide
numerouther functions and values. Other than Act 250 development permit conditions, there are
no statewdle requirements that riparian landowners must maintain a minimum width of vegetation
along bodies of water as there aralirother New England states. As a result, many miles and acres
of Vermontdos surface waters adranoffysedmenti vel y i n
increased temperature, fertilizers, manure, and other pollutants. Additionally, removal of shoreline
vegetation negatively affects habitat conditions in the stream oataken the bank and shoreline

These effects can be reducecetminated by properly maintained vegetated buffers.

The Agency and DEC continue the educational effort to inform the public and municipal

planning commissions about the environmental benefits of ripieas, shrubs, herbaceous
vegetationand duf. The Vermont League of Cities and Towns (VLCT), DEC and Regional

Planning Commissions have been working with municipalities to strengthen their municipal plans
and zoning regulations to maintain vegetated bufiarstreams, lakes, ponds, amithin pratected

river corridors. Model riparian buffer, lakeshore, and river corridor protection ordinances have

been produced by DEC and VLCT, which hosts a Clean and Clear funded Water Quality
Coordinator to focus on municipal zoning and water quality. Worksfapown officials and the

general public have been conducted regarding strategies to encourage the maintenance of existing
riparian vegetation as well as promoting the planting of riparian areas lacking vegetative buffers.
The Agency of Natural Resowmcs has a ABuffer Procedure, o fin:
Act 250 and Act 248 processes and that serves as guidance to riparian landowners, including public
and quaspublic agencies.

DEC, the Vermont Youth Conservation Corps, the various NeResources Conservation

Districts, watershed groups and other volunteer groups have worked on many stream and lakeside
planting projects around the state. EPA 319 and Clean and Clear funding are being used to support
the ATrees f or Sopedand ocosrdinated troaygh Aaturad Resoarte

Conservation Districts. Trees for Streams targets those riparian buffer revegetation projects
identified in river corridor plans where woody vegetation may be the most effective way to

minimize bank erosion wdre streams are otherwise in equilibrium condition.
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Floodplainsand Surface Water Protection

Stream geomorphic assessment fiatan 2002to 2009, quality assured by DEC, are now available
in sufficient quantity to help explain the habitat alteratiomamy rivers in Vermont. Data,

including the stage of stream channel evolutechUmm 1984)demonstrate vertical and lateral
channel adjustment processes that alter aquatic and riparian habitats. Stages Il th(segh 1V
Table 5)represent departuré®m equilibrium conditions and, thereforgherefloodwaters lack

acess to a floodplaiand the attenuation functions of the floodplain are reduced. Table 5 shows
assaessed

that 75%

of

the 1,090 ri

ver mi |

es
floodplain during the frequent or annual flood. In many of these river miles, channels are deeply

incised, and even the large infrequent floods are confined within the channel.

Table 5. Miles of stream in different evolution stages

Stream Evolution
Stage

Stream Evolution Condition

Number of Miles

Percent Length

I Equilibrium 250.6 22.98
Il Incised & steepened 222.6 20.41
Il Incised & widening 424.9 38.96
\Y Incised & depositional 168.5 15.45
\% Equilibrium w/terraces 24.0 2.20
Total 1,090.6 100

at

In addition to eosion hazards, which dramatically increase when flood energy is unable to reach the

floodplain, channelization and incision lead to a loss of sedimemiget@nd an overall export of

life-giving soil and nutrients from a washed. Rivers that have downcut and lost access to their
floodplains will erode their banks and tsmort anything that enters thamtil stream power is
reduced through the floodplain formation process. The erosion and transport of bed and bank
materials and wady debris stored within the channel represents a loss of aquatic and riparian

habitat. Excess stream power may result in loss of stream bed undulations and the formation of a

plane bed channel morphology. The loss of deposition and convergent flompbdsals to a loss

of pools and therefore a loss of riffles and rock steps. Many river miles in Vermont are in the stages

that follow channel incision (Stage Il) when plane bed channels widen then slowly begin to store

the materials that serve as foodlaover for aquatic organisms. Reference habitat is restored when
channel slope, depth, and floodplain access return to the range associated with dynamic equilibrium,
and flow and sediment regimes are in balance.

Without floodplains and river meandeitsis often the lakes andservoirs that are the first quiet
waters irio which rivers deposit the eroded soil and nutrients. This lack of storage helps to explain

the increasing eutrophication and algae along the shores and bays of Lak@athaThe
Agencyds goal of a heal't

pursued through lalowner and municipal incentives to protect river corridors. Meanders and

hy Lake

ncl udes

floodplains are essential to stable streams and sustainalelequatity maagement.

Erosion and sedimentation have been listed as the number one cstneesahd impairment of
aquatic life use support since Vermont began reporting the impacts of nonpoint source pollution.

Sources have been reported to includeaeamment of sediment in overland sheet runoff from

cropland and construction sites; the erosion associated with concentrated stormwater; and
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streambank erosion. While streambank erosion has been correctly associated with the loss of
riparian woody vegetn, in most stream networks it is more complex with channel incafien
at the heart of the problem (see continued discussion in Chapter 4).

The human activities that lead to channel disequilibrium and incision are many but may be
categorized asbse that:
1) decrease sediment supply (e.g., the creatighwafigryo water below dams, diversion, and
undersized stream crossings);
2) increase peak flows (e.g., stormwater increases associated with impervious cover);
3) increase channel slope and/or depth (eesalt of channelization practices like dredging,
berming, straightening, and armoring of the stream channel); and
4) decrease channel roughness (e.g., dredging course bed sedintgataoving woody
debris and riparian vegetation).

Stream geomorphic datallected over the past five years provide an opportunity to add detail to

Ver mont 6s assessment of sedi mentati onstressesur ces
and impairments. Append@c ont ains a description ailfTrat he AQge€e
levee removal project which exemplifies the value of floodplain function and includes data on
sediment and nutrient storage resulting from the project.

The Agency is pursuing river corridor protection as the primary BMP to restore and protect
dynamic equilibrium in rivers. River cadors consist of lands adjacent to and including the present
channel of the river. Delineations are based primarily on floodplain function, the lateral extent of
stable meanders, i.e., the meander belt width, amabaed ripsian buffer to provide streambank
stability. The meander belt width is governed by valley landforms, surficisdbgygaand the length
and slope requirements of the river in its most probable stable form.

River corridor delineations are praed to ladowners and town, state, and federal agencies as a
sciencebased river and riparian land userpl;ag and management tool to reducing current and
future nearstream investment. Riverr@ors are being protected in Vermont primarily through
municipal adoption of fluvial erosion hazard (FEH) zoning and river corridor easements. Appendix
Dcontains the Agencyb6s progress to date with

Lakeshore development and keration of littoral habitat

The VermontWateQu al i ty Standardsd6 Water Quality Crit
condition that would prevent the full support of aquatic biota and aquatic habital lnsescent

Littoral Habitat Assessment and Vermont Lakes Suoamducted by the Lakesd Ponds Section
guantifeshabitat parameters that can be used to evaluate whether these standards are being met in
the ecologicallymportant littoral zone of lakedJnbuffered development has been identified as a
common and widespread threat to Vermlakes since the first lake assessments began in 1989.
Vermont does not have statewide shoreland protection regulations and only 9% of towns have any
sort of lakeshore buffer zoning regulations, therefore the majority of lakeshore development results
in removal of the native vegetation along the shore.
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The Littoral Habitat Assessment study was designed to determine what, if any, change in littoral
biota and habitat was caused by unbuffered lakeshore development by comparing these sites to
undeveloped shes (e.g. native woodland) and buffered developed sites. Forty lakes were studied.
Eight lakes from each of five lake classes representing the majority of lake classes in the state were
studied: small (<200 acres) oligotrophic, small mesotrophic, smatogysc, large (>200 acres)
oligotrophig and large mesotrophic. The amount of unbuffered shoreline on each lake ranged from
zero (reference lakes) to 74%. Unbuffered developed sites were paired with reference (naturally
buffered) undeveloped sites withrsiar slopes, sediments and exposure. This design enaBl€d

to quantify the biological and habitat features found off naturally buffered reference sites and then
determine how much change unbuffered development causes to littoral habitat and biot3 Figu
shows the statistically significant changes measured across all 40 study lakes. These findings show
that, at least at the site level, aquatic habitat has changed significantly from the reference condition.

70 -
B Unbuffered developed
60

W Reference
40 -
30 A
20 -

10

% Sand

Shading (17 max)
Large woody (count)
% Fine woody structure
% Medium woody structure
% Leaf litter
% Embededness
% Aufwuchs Cover
Odonate exuviae (count)

Figure 3. Mean and SE of littoral habitat and biota measured across all unbuffered developed sites (n=151) and
all reference sites (n=234). All parameters show statistically significant difference when comparing developed vs.
undeveloped sites

In order to determine whether retaining a buffedexeloped lakeshore mitigates the changes
unbuffered development causes to littoral habitat and biota, 48 buffered developed sites were
sampled on the eight large oligotrophic study lakes in 2009. Results are presented iA. Figure
With the exception gbercent cover of fine and medium woody structure and aufwuchs, all the
other littoral habitat and biotic measurements off buffered developed sites were not significantly
different from the reference conditiohhese results indicate that a buffer consethxe majority of
habitat indicators.
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Figure 4. Mean and SE of littoral habitat and biota measured across all unbuffered developed sites (n=151), all
buffered developed sites (n=48) and all reference sites (n=234) in thegaroligotrophic lake class.

Overall, the findings indicate that changes to littoral habitat and biota caused by unbuffered
development could be mitigated by retaining an intact natural treed buffer along the shore. Ongoing
analyses will shed light on wahsetback distances and buffer characteristics will optimize the
protection of littoral habitat and biota, while still allowing lakeshore residents to develop their
properties, enjoy the view of the lake and establish access to it.

The Vermont Lake Suryequantified the current condition of the nearshore and littoral habitat.
Because the VLS used a probabilistic desilya,results showelthe current condition of all

Vermont lakes in aggregate. While the VLS measured the effect and extent of mukgderston
Vermont lakes, unbuffered lakeshore development was a more widespread stressor than either
eutrophication or acidification. So, while the Littoral Habitat Assessment established that
unbuffered development at the site level is significantlyialjeaquatic habitat and biota, the VLS
determined that, using thresholds developed by EPA in the 1990s EMAP survey of Northeastern
Lakes, when greater than 49% of the shoreline on a lake is unbuffered a lake is considered to be in
poor condition. When 289% of the shore is unbuffered, a lake is said to be in fair condition and
when 25% or less of the shore is unbuffered a lake is said to be in good condition. Applying this
analysis to Vermont lakes indicates that 20% of lakes are in poor conditiorgrdQprfair

condition and 50% are in good condition. The results of these two quantitative surveys show that
the threat of ubuffered lakeshore developmestndeed a widespread stressor to Vermont lakes.
Further analysis will be conducted before use impents are reported.
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Eutrophication of lakes

Cultural eutrophication is the process of lake aging due to increases in nutrient inputs that are
attributable to human activity on the landscape. On a national basis, 20% of lakes exhibit excessive
levels d phosphorus or nitrogen, and the ensuing cultural eutrophication results in a twofold
increase in impaired biology. Vermont has relatively unproductive lakes as compared to other parts
of the country. Aprobability survey of lakes across Vermamdicaies that the proportion of lakes

in eutrophic or hypereutrophic condition is considerably lower than nationally or across the north
east (see Figueb el ow) . Aside from Lake Champl 803@), onl
list as impaired due to exsgive eutrophic conditions as measured by phosphorus concentration
(Lake Carmi, Shelburne Pond, Ticklenaked Pond and Lake Memphremagog). Nonetheless, DEC
commits significant resources to the management of cultural eutrophication of Vermont lakes.
During the reporting period, the Department completed TMDL analysis and approval for two
impaired lakes, and has undertaken significant basin planning and watershed modeling for a third.

Figure 5. Percent of lakes in four categories of trophic state for VT e Northern Appalachian Plateau, and the
conterminous United States. Source: EPA National Lakes
Lakes. Draft 2009.

The Lake Carmi and Ticklenaked Pond TMDLs were both approved by EPA during the reporting
period. Implementation of phosphorus reduction plans is proceeding in both watersheds via a
combination of basin planning and CWA 8319 funding to initiate restoration actions. In Lake
Carmi, restoration is taking place by rehabilitating geomorphicalltabtestributaries, addressing
agricultural runoff, and other watershed and shoreland nonpoint sources in conjunction with 8319
funding. In Ticklenaked Pond, watershed sources are being addressed by a combination of NRCS
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