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Introduction

This report was originally prepared in December 2008 to describe the proceedings and outcome

of a stakeholder process convened by the Vermont Department of Environmental Conservation

to discuss issues relatihgo | mpl ement ati on of remediation pl
stormwater impaired waterd.he Executive Summary and Chapasf this report have been

updated to reflectubstantivelevelopments since December 2008. All other chapters and

aspect®f this report have not been significantlganged sincthe December 2008raft, and

continue tareflect issuesliscussediuring thestakeholder process.

Executive Summary

Pursuant to 10 V.S.A. Section 1264(f)((3), Yrermont General Assembly directed ¥ermont
Department of Environmental Conservattorissue permits by January 15, 2010 to implement
t he De p dotal Magimum®aily Loads (TMDLs) and Water Quality Remediation Plans
(WQRPs)for each of theseventeestormwaterimpaired waters on Vermamt®004 Section
303(d) List of Waters required lilge federal Clean Water Ac3% U.S.C.1313(q) As discussed
within this reportthereard 2 A ur b a n 71 wlken, BartletthGedtenmial, Englesby,
Indian, Moon, Morehouse, Munroe, Potash, Stevengg, and Sunderland Brooks; and 5
Amount ai n -Warth Branshioktlte Deéerfield River, Roaring Brook, East Branch of
Roaring Brook, Rice Brook, and Clay Brook.

This reportdiscusses thB e p a r t areatiort od s overaframework for remediain of these
seventeen stormwat@npaired waters anthe permits that have been issued to require
implementation activities.

It is crucial to recognize that there are no national models of implementation plans of the scale,
nature and cost being recptied of the Departmenthe number and scope loést management
practices (BMPs) required to meet the TMDL flow reduction targets in these highly developed
watersheds will be significant. Initial modeling of just one of these watersheds (Potash Brook)
putsthe cost of remediation at approximately $25.5 million dollars, and involves the construction
of 236 retrofit BMPs (122 detention and 114 infiltration BMPREmediation activities across

all seventeen watersheds will cost far greater.

Overthepasts ever al year s $Stormwater MBreagementt Programt hassbeen

actively engaged in developingERAp pr oved TMDLs for Ver mont 6s t
impaired watersheds and preparing water quality remediation plans (WQRPSs) for five mountain
stornwaterimpaired watershedsl'he Departmenhas now completed ERApproved

hydrologic TMDLs for the twelve urban watersheds anmbigtinuing towork with responsible

parties developingatersheespecific WQRPSs for the five impaired mountain watersheds.

In order to increase the chance of successfplementation andedelop the most scientifically
sound, coseffective and administratively feasible implementafi@mework toserve as the
foundation for issuingmplementatiorpermits, theDepartment



e Re=arcted existingTMDL implementation approachesross the countrgndfederal
and statgermittingoptionsavailable to the Department

e Reconvene@nd held numerous meetings with the Verntatormwater Advisory Group
(SWAGQG) to discuss implementatiorsiges, approaches, and strategies. Active SWAG
participants included representatives of state agencies (including VTrans, and Act 250),
the U.S. Environmental Protection Agency, Conservation Law Foundation, Vermont
Natural Resources Council, affected maipalities (including, Burlington, Winooski,

Essex, South Burlington, Colchester, Shelburne, Rutland, St. Albans), the business
community, individual homeowners, consulting firms, UVM, Lake Champlain
Committee and regional planning associations.

e Develope acomputerbasedestmanagemenpractice (BMP) decision support system
to identify different BMP options and associated coBiss system will guide the
development of watershegpecific BMP plans that will identify the full suite BMPs
requiredto meet TMDL flow targets.

e Actively engaged responsible parties in developing WQRPs for the five stormwater
impaired watersheds.

e Crafted an implementation framework that incorporates #rengnt Environmental
Courbs August 28, 20l0r8: SthormaatenNPDES P&itiod er i n
(Conservation Law Foundation Appeal) Docket Nel1d7 Vtec. TheC o u rOtdér s
gr ant ed CRe#tionsor Dt@rtiBatidin that Existing Discharges in Potash,
Englesby, Morehouse, Centennial and Bartlett Brooks Contribiéater Quality
Standards Violations and Require NPDES Per
notifying existing unregulated dischargers of their obligation to apply for NPDES
permitspur suant to the Department 0 sfedérallavs i d u a |

This report provides an overview of tdné Depar
permittingstrategies and describes outcomes from the Stormwater Advisory Group (SWAG)

process that was held during the summer of 2008. This researobined with the valuable

inputof SWAG memberghelped to shape tHi2e p a r t anerall implementation framework

The maincomponentsofthBe par t ment 6 s | mp | fermemediagotoi on f r ame\
V e r mosevenbesn stormwaténpaired watersire:

¢ Remediation ofthetwelve urban stormwatémpaired waters wilcommencehrough a
combination of permits issued pursuant to
Pollutant Discharge Elimination System (NPDES) peingtprogram. These permits
include areissued and enhancBdDPES permifor small municipakeparate storm sewer
systems (MS4s) areINPDES permito certain designated dischargessuant to the
Department 6s Ar esi d®RBRBA)undeetlseifegarahClearoWatersAgtt h o r i

e On Jnuary 22, 2010, the Department issued a draft General Per®@iL43 for
Stormwater Discharges from Small Municipal Storm Sewer Systems (MPHs).



permitrequirescoverage for the designated MS4s in the urban area municipalities of
Burlington, Colcheter, Essex, Essex Junction, Milton, Shelburne, South Burlington,
Williston, and Winooski, the University of Vermont, the Burlington International Airport
and the Vermont Agency of Transportation. This draft permit contains detailed
stormwater TMDL implemetation requirementsncluding:

o Within the first three years of the permit, each MS4 permittee, in consultation
with the Agency, shall work cooperatively with other MS4 permittees that
discharge into the same stormwater impaired watershed to develspltand a
single, comprehensive Flow Restoration Plan for the stormwateired
watershedThe FRP shall contain the following elements: 1) an identification of
the suite of necessary stormwater BMPs that will be used to achieve the flow
restoration targts; 2) a design and construction schedule for the stormwater
BMPs that have been identified as necessary to achieve the flow restoration
targets; 3) a financing plan that estimates the costs for implementing the FRP and
describes a strategy for financitige FRP; 4) a regulatory analysis that identifies
and describes what, if any, additional regulatory authorities, including but not
limited to the authority to require low impact development BMPs, the permittee
will need in order for the permittee to implent the FRP; and 5) an identification
of regulatory assistance that the permittee will need from the Secretary in order to
effectively implement the FRP.

o Within ten years of the effective date of the permit, the permittee shall implement
themeasuregentified in the Flow Restoration Plan mascessary tmeet the flow
restoration target.

Thedraft MS4 General Permiby design places thaitial respnsibility on the MS4
permittesfor controllingdischarges from the MS4 systeéaithe impaired streans meet
theflow restoratiortargets.The permit recognizghat responsibility fosite-specific

BMP implementation may be shifted to either a local or regional utility or to individual
discharges into the MS4 system a®cessary to ensure implementatidie Department
mayissue additional RDA permitss necessary to ensure that any private dischargers
into the MS4 system that are identified as a necessary component of BMP
implementatiorparticipatein implementatioractivities

The Department has alsssued a NPDEBRDA permit with TMDL implementation
requirements to over 450 individual dischargers to five of the 12 urban stormwater

i mpaired waters pursuant to the Vermont En
Judgment Or der whi @éttiogfordetermirdhtioCthafFExistingz 0 0 3 i
Discharges in Potash, Englesby, Morehouse, Centennial and Bartlett Brooks Contribute
to Water Quality Standards Violations and
notified these dischargers of their obligatiorapply for permit coverage liecember

16, 2009. These identifiesstormwatedischarges go directly to thesepairedstreams

and do not enter or commingle with the stormwater discharges regulated under the MS4
permit. The TMDL implementation requiremesinh the RDA permit are geared for three
categories of discharges, including:



o Designated Discharges from Property with Existing Impervious Surfaces that are
Subject to a Previously Issued State Stormwater Peifhiése discharge must
by June 30, 201,Iconduct and submit to the Department an Engineering
Feasibility Analysis (EFAJo determine the best opportunities for upgrading
stormwater treatmern their site No later than eighteen (18) months after the
Secretaryods appr @assa@dtedBMP designelanghea |l ysi s
permittee shall implement the stormwater BMPs for the designated discharge in
accordance with the approved plans.

o Designated Discharges from Property with Existing Impervious Surfaces Greater
than One Acre that do not hav@eeviously Issued State Stormwater Pérmi
These dischargers mustg December 31, 201ébnduct and submit a Site

Assessment (SA)erfformed n accordance with the Depar

Procedure for Site Assessmeritdhe Department determinafter reviewof the

SA and other available information that stormwater BMPs or other measures must
be implemented or undertaken for the subject property in order to implement the
applicable TMDL, the Secretary shall reopeapkrmit to specify and require
implementatbn of these stormwater BMPs or other measures by the permittee.
The Secretary shall require that these BMPs or measures be completed within 18
months of the effective date of the amended permit. Any amendmewtpsrthit

shall be subject to afmal notce and comment period. Alsoy ho later than

October 15, 201,ahe permittee shall maximize infiltration of stormwater runoff,
prevent soil and eliminate soil erosion, and prevent and eliminate delivery of
pollutants to stormwater conveyances. The Deparnt has cr eat ed

a

Guide for Stormwater Managemento to ass

requirements.

o Designated Discharges from Property with Existing Impervious Surfaces Less
than One Acre that do not have a Previously Issued Statmwater PermiBy
no later than October 15, 2Q1@e permittee shall maximize infiltration of
stormwater runoff, prevent and eliminate soil erosion, and prevent and eliminate
delivery of pollutants to stormwater conveyandefire fiSmal | Si tes

St or mwater Management 0 may be used to

requirements.

The implementation framework discussed in this report acknowledgebkéehat
Departmentvill use staged adaptive implementation and management in TMDL
implementabn. Adaptive management is a systematic process for continually improving
management policies and practices by learning from the outcomes of practices and
programs that are underway. In the adaptive management approach, first round
stormwater controlsre identified and implemented through permits (e.g. individual or
genera) or other strategies (e.g. municipal ordinances controlling discretionary runoff) in
order to implement the TMDL. After an implementation period, monitoring is conducted
and, basedn an evaluation of the monitoring data, additional actions are required. This

Gu
a



process may involve successive iterations of permitting, implementation, monitoring and
evaluation.

e The Department will continue fmursue federal funding for implementationi@ties and
moniesfor studying the feasibility of a regional stormwater utility to foster remediation
efforts.

e The Department will continue twork with responsible parties in developing Water
Quality Remediation Plans (WQRPSs) for Vermibrst  tornwagerimpairedmountain
watershedsind will issue permits as appropriate to foster implementation.

In sum, the Department believes that without careful and thoughtful planning, implementation

will fail. Moreover, without a strong and reliable fundimgchanism, implementation will be

very difficult. The De p adistussednntlissepdgsypporkethe nt at
by EPA guidance and by case studies of TMDL implementation efforts around the country.

Finally, it should not be overloekl thatsubstantial progress has been made in recent years by
MS4 permittees implementing stormwater clegmprojects in stormwatempaired waters. The
majority of these restoration projects have taken place as part of the MS4 General Permit
program. 8bstantial additional work has also been done in St. Albans City, St. Albans Town,
and Rutland City. Since 2001 over $14.8 million dollars have been invested in stormwater
maintenance equipment and stormwater retrofits for treatment and ctimtdel. theMS4

General Permit program, and through independent municipal actions, most of the MS4
municipalities have created new municipal stormwater management programs resulting in
increased maintenance of their stormwater infrastructure, education and invdleémhen

public, the elimination of municipal wastewater or industrial wastewater connections from
stormwater drainage systems, and greater oversight of new development during both the design,
construction, and posonstruction phases.

Since 2001, the M&municipalities have initiated twenty nine stormwater treatment artcoton
projects in the stormwat@mpaired waters with a total expenditure upon completion of over

$10.6 million dollars; an additional seventeen projects have been initiated thady dieeetfit

Lake Champlain or the Winooski River. Finally twelve additional projects have been initiated

by private developers or ndviS4 municipalities in the stormwater impaired watersheds. These
projects will remove tons of sediment and will contribi@ards meeting the goals of the
stormwater flow TMDLs. A rough estimate is thatd@% of the target stormwater volume for

six of the twelve watersheds has already been achieved thru these projects. In fact, 100% of the
high flow target has been achievia the Sunderland Brook watershed. The types of projects
range from improved runoff management of municipal properties, to high efficiency street
sweepers, to state of the art stormwater treatment retrofits. A list of the projects can be found in
Appendx J.



Chapter One - Complexities of Implementation and
Necessary Components for Successful Implementation

TheDepartmentvas ofterpressurediuringthe TMDL developmentipaset o s i mpl y #fAi ssu
per mitso to accomplDemitmenhaspgdnastartiyressted thosrapproach, h e
knowing that implementation wibe complex and costly and thaithout carefliplanning and

reliable fundingmplementation will fail, permits will be ignored, extensive enforcement efforts

will be requiredand litigation will abound.In order to increase the chance of successful

implementation, th®epartmenhas taken a more measured approach by exploring the issues

and complexities of implementation, identifying the scientific uncertainties, developing a

Stormwaer BMP Modeling Tool to identify different BMP options and associated costs,

researching the necessary components and benefits of different implementation plans, and

actively engaging stakeholders.

The number and scope of stormwater best managensaices (BMPs) required to meet the
TMDL flow reduction targets in these highly developed watersksesignificant. Initial
modeling of just one of these watersheds (Potash Brook) puts the cost of remediation at
approximaely $25.5 million dollarsinvolving the construction of 236 retrofit BMPs (122
detention and 114 infiltration BMPs). Examples of typical structural BMPsrilgkit be
requiredinclude:bioretention systemstormwater ponds, stormwater wetlands, swales, and
various infiltration practice

To best ensure successful and ed&tctive implementation, theepartmentin collaboration

with EPA and their principal contractor, Tetratech, Inc, has devel@MP decision support
systemthat considers type, sizing, and placenwBMPsand poducedifferent combinations

of BMPsthat can be compared to TMDL targettie BMP Tool can also be used to estimate the
cost associated with each identified implementation scenario. Initial modeling results of
different BMP implementation scenariosiggtte that there will be an extremely high aggregate
cost involved in the remediation work across all of the stormwater impaired streams.

It is important to understand that preliminary cost estimates are rough and costs are expected to
rise significantlyas implementation proceeds. Numerous implementation issues that may drive
costs upward include:

e Theinherent spatial limitations of the tweluebanstormwatesimpaired watersheds will
make them particularly difficult and tim@nsuming to evaluat@hen planning which
BMPs to implementLimited space also makes many BMPs impraciicalg.
construction of new stormwatsystems

e In some watersheds with significant TMDL flow reduction targetrsediation activities
may require implementing a largemhber of smahlscale BMPsevendown to the
household level. This may require the creation of new permitting programs or ordinances
(e.g. to require downspout disconnections) and the inherent enforcement issues associated
with such an effort.



e There isimited environmental data and scientific uncertainty as to how and when
remediation targets will be metf at all - and differing opinions on the efficacy of
proposed BMPs to achieve water quality standards. riiildead to disputes.

¢ Implementations complicated by the need to include multiple parties in any proposed
solution.Since the TMDL flow reduction targets may be met through a number of BMP
combinations, decisions will need to be made aghto will have to implement BMPs
| ssues obd Wibhlraesse.

e Landownerwill face difficult implementation issues such as physical site constraints,
anddifficulties in managing stormwater runoff to and +am from properties over which
they have limited control or access

e The high cost of stonwater system retrofiis well documentedThese costs will only
increase over time due to increases in consultant and construction costs.

¢ BMP implementation may require the purchase of land for placement of stormwater
treatment andontrol systems Land costs are high and the need for any particular parcel
of land under an implementation plan may drive its value upward.

e There is a limited pool of consulting firms in Vermont to perform the planning and
implementation work necessary to implement seeemTMDLs. The scarcity of firms
may drive up consulting costs.

Taken together, these fion the groundo technic
costs have increased tbepartmerd s det er mi nati on to-wkdevel op a f
apprach to implementation. This approach is supported by-§#hsored research which has

identified the following six critical components of successful TMDL implementation efforts:

1. Adequate Funding Successful TMDL implementation depends on the aviditiab
of resources to fund program development and operation. TMDL program coordinators
from across the country report that the identification of funding sources and a
commitment to funding projects throughout TMDL implementation are important factors
in determining the success of the TMDL in restoring water quality. Developing a reliable
funding stream is also essential to the ultimate success of the plan. Securing funding for
each phase of implementation is critical for ensuring water quality improve et
maintaining stakeholder faith and investment as the project progresses.

2. Stakeholder Engagement Developing a TMDLimplementatiomplan is a
resourcentensive undertaking, requiring significant investments of time, money and
technology. Without stakelder engagement, the return on such investments can be
disappointingEarly stakeholder involvement can also speed the implementation process
Achieving meaningful stakeholder involvement in the development of the TMDL
implementation plan results in s&tolders with ownership of the plan and a willingness
to implement the recommendB#1Ps. Development of a formal public involvement



process not only engages stakeholders, but also facilitates a goverrstekgholder
relationship.

. Government Agency Involvement and Cooperation Successful TMDL
implementation also requires a coordinated effort between engaged, local stakeholders,
local governments and state agencieack of communication and coordination between
local governments and responsible agenbindes implementation success.

. Sufficient Data Successful TMDL implementation depends on the availability of
monitoring data to assess progress in meeting the TMDL and inform adaptive
management decisions. Case studies of successfully implemeénidd glans
consistently report the need for watershed monitoring both prior to TMDL
implementation and after BMP installation. Further, the Center for TMDL and
Watershed Studies identified the lack of monitoring data as a significant factor that
hindered accessful implementation of TMDL plans.

. Staging Staged implementation is another common characteristic of successfully
implemented TMDL plans. Staged implementation means that the implementation
process follows a stepise approachwith interim goals ad milestones. This approach is
an effective way to efficiently allocate limited resources. For example, a TMDL
implementation plan can recommend BMPs in high priority areas in the impaired
watershed during the first stage of implementation. Monitorfteg the first stage can
inform decisions about BMP implementation in subsequent stAgybken resources are
limited for TMDL implementation, staging provides a practical approach for
comprehensive BMP implementation. Depending on the availability of toal
resources that exist in the watershed when implementation commences, certain BMPs can
be installed up front, while plans are developed and funding streams estatarsied
implementation of additional required practices. EPA fully supports ¢imsept as a
means of implementing TMDL$See BesiWong Memo, EPA 2006)

. Adaptive Management EPA also recognizes that staging can go hand in hand with
adaptive managementSéeBestWong Memo, EPA 2006). Adaptive management is a
systematic process foepntinually improving management policies and practices by
learning from the outcomes of practices and programs that are underway. In the adaptive
management approach, first round stormwater controls are identified and implemented
through permits (e.g. dividual or generdlor other strategies (e.g. municipal ordinances
controlling discretionary runoff) in order to implement the TMDL. After an

implementation period, monitoring is conducted and, based on an evaluation of the
monitoring data, additional ions are required. This process may involve successive
iterations of permitting, implementation, monitoring and evaluation.



Chapter Two - An Overall Implementation Framework for
Vermont

In order to increase the chance of successful implementaticaeaetbp the most scientifically
sound, coseffective and administratively feasible implementation framework to serve as the
foundation for issuing implementation permits, the Department:

¢ Researched existing TMDL implementation approaches across theycandtfederal
and state permitting options available to the Department.

¢ Reconvened and held numerous meetings with the Vermont Stormwater Advisory Group
(SWAG) to discuss implementation issues, approaches, and strategies. Active SWAG
participants inalded representatives of state agencies (including VTrans, and Act 250),
the U.S. Environmental Protection Agency, Conservation Law Foundation, Vermont
Natural Resources Council, affected municipalities (including, Burlington, Winooski,
Essex, South Burlgton, Colchester, Shelburne, Rutland, St. Albans), the business
community, individual homeowners, consulting firms, UVM, Lake Champlain
Committee and regional planning associations.

e Developed a computdrased bestnanagemenpractice (BMP) decision suppgasystem
to identify different BMP options and associated costs. This system will guide the
development of watershexpecific BMP plans that will identify the full suite of BMPs
required to meet TMDL flow targets.

e Actively engaged responsible partingdeveloping WQRPs for the five stormwater
impaired watersheds.

e Crafted an implementation framework that incorporates the Vermont Environmental
Courtés August 28, 2008 Judgment Order 1in
(Conservation Law Foundation AppeBocket N0.141-0 7 Vit ec . The Court
granted CLF6s 2003 fAPetition for Determina
Englesby, Morehouse, Centennial and Bartlett Brooks Contribute to Water Quality
Standards Violations and Require NPDES Pertnits. The Or der directed
notifying existing unregulated dischargers of their obligation to apply for NPDES
permitspur suant to the Departmentdéds RDA author

During the SWAGstakeholdemeetings on implementation issues, a number of SWAG
memlers gave support to the concept of placing the initial responsibility for TMDL
implementation on the MS4 permittees. This approach requires the MS4 pertaoitiees with
the Agency to develop watershegecific BMPs plans that will then be implementetigh the
most effective combination of municipkd and private entitied retrofit projects. The use of

the RDA permit for TMDL implementation was not a part of SWAG discussions and was not
considered by the Department in formulating its initial thdagn implementation. The RDA



per
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mit was incorporated into the Departmentos
VermontEn vi r o n me nludgmentOwer.r t 6 s

mai n components of the Departmenft ds 1 mpl e
mont 6 s s evempaeewatersarar mwat er
Remediation of the twelve urban stormwatapaired waters will commence through a
combination of permits issued pursuant to

Pollutant Discharge Elimination Sigem (NPDES) permitting program. These permits

include a reissued and enhanced NDPES permit for small municipal separate storm sewer

systems (MS4s) and a NPDR®A permit to certain designated dischargefive of the
urban stormwateimpaired streams.

On January 22, 2010, the Department issued a draft General Pe@@it4Bfor
Stormwater Discharges from Small Municipal Storm Sewer Systems (M$Hdis)permit

requires coverage for the designated MS4s in the urban area municipalities of Burlington,

Codchester, Essex, Essex Junction, Milton, Shelburne, South Burlington, Williston, and

Winooski, the University of Vermont, the Burlington International Airport and the Vermont

Agency of Transportation. This draft permit contains detailed stormwater TMDL
implementation requirements, including:

o Within the first three years of the permit, each MS4 permittee, in consultation

with the Agency, shall work cooperatively with other MS4 permittees that
discharge into the same stormwater impaired watershed to gesredcsubmit a
single, comprehensive Flow Restoration Plan for the stormwateired

watershedThe FRP shall contain the following elements: 1) an 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 restoration targets; 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 limited to the 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 implement the FRP.

o Within ten years of the effective date of the permit, the permittee shall implement

measures reessary to meet the flow restoration target.

Thedraft MS4 General Permit by design places the initial responsibility on the MS4

permittes for controlling discharges from the MS4 system to the impaired streams to meet

the flow restoration targets. Tipermit recognizes that responsibility for s#jgecific

BMP implementation may be shifted to either a local or regional utility or to individual
dischargers into the MS4 system as necessary to ensure implementation. The Department
may issue additional RDpermits as necessary to ensure that any private dischargers

into the MS4 system that are identified as a necessary component of BMP
implementation participate in implementation activities.

1C



The Department has also issued a NPBRER permit with TMDL implementation

requirements to over 450 individual dischargers to five of the 12 urban stormwater

i mpaired waters pursuant to the Vermont E
Judgment Order which granted CLFO6s 2003 i
Discharges in Potash, Englesby, Morehouse, Centennial and Bartlett Brooks Contribute
to Water Quality Standards Violations and
notified these dischargers of their obligation to apply for permit coverage 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 TMDL implementation requirements in the RDA permit are geared for three
categories of discharges, including:

n
P

o Designated Discharges from Property with Existing Impervious Surfaces that are
Subject to a Previously Issued State Stormwater Permit. These disshatgp
by June 30, 201,Iconduct and submit to the Department agikeering
Feasibility Analysis (EFA) to determine the best opportunities for upgrading
stormwater treatmermn their site No later than eighteen (18) months after the
Secretaryds approval of the aheal ysis an
permittee shihimplement the stormwater BMPs for the designated discharge in
accordance with the approved plans.

o Designated Discharges from Property with Existing Impervious Surfaces Greater
than One Acre that do not have a Previously Issued State Stormwatetr Permi
These dischargers must December 31, 2010 conduct and submit a Site
Assessment (SA) performed in accordance w
for Site Assessments. If the Department determines after review of the SA and other
available informatiorthat stormwater BMPs or other measures must be implemented
or undertaken for the subject property in order to implement the applicable TMDL,
the Secretary shall reopen the permit to specify and require implementation of these
stormwater BMPs or other meass by the permittee. The Secretary shall require that
these BMPs or measures be completed within 18 months of the effective date of the
amended permit. Any amendment of the permit shall be subject to a formal notice
and comment period. Alsby no laterthan October 15, 201€he permittee shall
maximize infiltration of stormwater runoff, prevent soil and eliminate soil erosion,
and prevent and eliminate delivery of pollutants to stormwater conveyances. The
Department has creat&tdoramvié&tmar | M&n & g e mesnuti
property owners in meeting these requirements.

o Designated Discharges from Property with Existing Impervious Surfaces Less
than One Acre that do not have a Previously Issued State Stormwater Bgrmit.
no later than Octolel 5, 2010 the permittee shall maximize infiltration of
stormwater runoff, prevent and eliminate soil erosion, and prevent and eliminate
delivery of pollutants to stormwater conyv
St or mwat er Manage mashpropertyroavers meneetingthese t o as s
requirements.
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e The implementation framework discussed in this report acknowledges that the
Department will use staged adaptive implementation and management in TMDL
implementation.Adaptive management is a systematiocess for continually improving
management policies and practices by learning from the outcomes of practices and
programs that are underway. In the adaptive management approach, first round
stormwater controls are identified and implemented throughifsefeng. individual or
general or other strategies (e.g. municipal ordinances controlling discretionary runoff) in
order to implement the TMDL. After an implementation period, monitoring is conducted
and, based on an evaluation of the monitoring dafditianal actions are required. This
process may involve successive iterations of permitting, implementation, monitoring and
evaluation.

e The Department will continue to pursue federal funding for implementation activities and
monies for studying the fei@idity of a regional stormwater utility to foster remediation
efforts.

e The Department will continue to work with responsible parties in developing Water
Quality Remediation Pl ans ( W@pales jnoumtaanr Ver m
watersheds and Wissue permits as appropriate to foster implementation. .

In conclusion, the Department believes that the use of the MS4 permit to require thedVS4
development of watershegpecific BMP plans is the most efficient and eeBective first step

toward successful TMDL implementation. This process allows for the initial focus to be given to
the best and most cost effective placement of BMPs rather than to considerations of property
boundaries. Working with the Department, the MS4s will identify thefieBMP projects that

will be used to remediate the streams. Once thasersheespecificplans are developed ,will

be determined whethenunicipatled BMP implementation, private entity BMP implementation,

or a combination, will be used. In margses, municipdied BMP retrofits may be the most
costeffective approach, especially if municipalities develop steady funding sources, such as
stormwater utilitiesstormwaterfees, etc.

Underlying Implementation Framework Assumptions

During the SWAG twkeholder processeveral keyassumptionsindery i ng t he Depart me
implementatiorstrategywere discussedThesenclude: the role and use of tbepartmerd s

BMP Tool,and the interrelated conceptsstéiged implementatiomdaptive implementaticend

adaptive management.

Use of a Decision Support System Tool

As previously discussed, a critical component of any implementation strategy is to identify the

most appropriate BMPs to achieve the TMDL targets and to understand and plan for BMP costs.

In order to ensure successful arubteffective implementation, thBepartmentin collaboration

with EPA-contractor, TetraTech, Inc, has developd8IMP modelingtoof t he A BNBt t ool 0O
considers type, sizing, and placemehBMPsand produces resultisat can be compared to

TMDL targets TheDepartmentvill usethe BMP tool toaid MS4s indentifying the most

12



appropriateand costeffective mix of BMPs t@chieveeachwatershedMDL target. The BMP
tool can also be used to estimate the costs assowidtedach identified implementation
scenario.

The Departmenplans to use the BMP tool throughout TMDL implementation to evaluate the
efficiency and cost of various BMP scenarios that are considered in preparing watershed specific
BMP plans. Th®epartmentwi | | Aground trutho BMP tool mode
the MS4 permittees and private parties as implementation planning proceeds to ensure that
proposed remediation activities are designed with a maximum awareness of existing canstraints

For example, the BMP tool does not take into consideration potential site constraints, such as
underground utilities, that might prevent siting BMPs on certain properties.

Staged Adaptive Implementation and Management

The number and scope of stormwdiest management practices (BMPs) required to meet the
TMDL flow reduction targets in these highly developed urban impaired watersheds will be
significant. The associated costs will be high and both public and private resources are limited.
There idimited environmental data and scientific uncertainty dsagaxtent of the work

necessary and the timing asaben remediation targets will be mand differing opinions on

the efficacy of proposed BMPs to achieve water quality standards

Giventhethremc k nowl edged At r ufi $cepéandrfumbenoprégeirsde nt at i on
BMPs, significant costs, and limited resouredise Departmenhas studied the concepts of

Astaged i mplementationo, fadaptive management
committedto applying a blend of these concepts during TMDL implementation. In response to a
number of comments seeking clarity on our overall approaciyepartmenhas coined the

term Astaged adaptive i mplementati awiluse.nd mana

Before describing how these concepts will inform implementation, it is important to understand
each. These concepts are summarized as follows:

Staged Implementation

Staged implementation involves implementation in several distinzs,stdereby

implementation actions are taken in a si@pe fashion over a period of time. The

implementation process includes interim goals and milestones for each stage. Generally, TMDLs
with staged implementation are not expected to require any sagifacljustments in the load

and wasteload allocations.

Adaptive Management

Adaptive management is a process of fAlearning
Adaptive management recognizes that the scientific models used for decahony are

approximations and that there is never enough data or resolution about uncertainty. In adaptive
management, an action plan is designed based on best professional judgment. As

implementation occurs, monitoring is conducted and theatatvaluatedo judge the
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effectiveness of the actions in achieving the desired outcomes, the condition of the waters, and
the validity of the modeling upon which the action plan was based. Based on monitoring results,
adjustments are made in the action plan andamphtation continues. In sum, this adaptive
process allows decisiemakers to proceed with initial decisions based on available data and
modeling and then to update plans and decisions as experience and knowledge improve.

Adaptive Implementation

Adapive implementation is an iterative implementation process that combines the concepts of
staged implementation and adaptive management. Adaptive implementation makes progress
toward achieving water quality goals while using any new data and informatieduce

uncertainty and to adjust implementation activities. In 2001, the National Research Council

(NRC), at the request of Congress, established a committee to examine the scientific basis of
EPAG6s TMDL progr am. A s pectiifnigc rceopnocretr ne natdidtrlee
the TMDL Approach to Water Quality Managemeistthat the uncertainty in TMDLs and in the
predictions of the efficacy for control actions is often large, with the consequence that
implementation actions might be ineffectiaed therefore wasteful of limited resources. The

NRC committee recommended that this uncertainty was most effectively addressed through a

Al earning while doingd approach. Thite approa
process whereby a watguality implementation plan is prepared and initial control actions
implemented. Then, based on an ongoing assessment of the efficacy and costs for the actions,
including carefully targeted monitoring, revisions are madbéamplementatioplan and

additional control actions implemented as necessary. With this new knowledge, the original
watershed analysis, water quality analyses and models can be revised to update the estimates of
current and future pollutant loads and the resulting water qualityeiimpaired water body.

The new information is used to revise and modify the implementation plan of the original

TMDL.

Staged Adaptive Implementation and Management

TheDepartmentnayuse a combination of these three conceptagedmplementation,

adaptive implementation and adaptive manageinentnoving forwarding with TMDL

implementation. Regardless of the term coined or use@epartmentvill implement as
follows:

e As described in this report, tidepartmentvill use theMS4 permitto recuire that MS4
permittees, in casultationwith the Departmentprepare watershed specific BMP plans
These plans will include a BMP implementation schedule and a monitoring plan.

e Each watershed specific BMP plaill selectively identifyand prioritizeaiin f i r st r oun
set ofstructural and nosstructural BMPsusing maximization of environmentaénefit
and cost effectiveness as fimémary objective. TheDepartmerit BMP tool will be
used to identify these firshind subsequerphass of BMPs.
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e Uponimplementation of the initial round of BMPs, monitoring will be conducted as
specified in the BMP PlanBased on theerformance of these BMPs and tkesulting
response of the stream to these conttbkx) several choices may exist:

o Improve monitoringThe Departmentnay monitor for additional parameters to
determine whether changes in flow regime or aquatic biota have occurred or to
provide better information for informing additional implementation steps.

o Implement next phase of controls: Stormwaiamtrols in an implementation
stagemay prove to be more or less effective than originally anticipated. The
Departmentmay identify additional parties and strategies and require
implementation of an additional round of stormwater controls.

o Conduct a Us Attainability Analysis (UAA): Subsequent data and analysis may
indicate that the current water quality standard for a stream or class of streams is
unattainableinndneeds to beevised to reflect realistic and attainable endpoints.

e This process mavolve successive iterations of permitting, implementation,
monitoring and evaluation.

e This process of Al earning by doingo will a
the fivestormwatesimpairedmountain watersheds.

TheDepartmend s a p p suppariechby EPAandEFAunded r esear ch. Il n |
memo entitled ACIarification Regarding OPhase
Wong), EPA indicated support for both the concepts of adaptive implementation and staged
implementation. Thisupport was noted in an EPfinded report entitled (Draft Adaptive

Implementation of Water Quality Improvement Plans: Opportunities and Challenges, June 25,

2007), which stated that the literature and the 2006 memorandum clearly indicate that it is

possible o f it the general adaptive management app
and regulations governing the USEPA and the s
report went on to state that adaptive implementation should occur where inbgésta
substantial and the fAicosts of erroro are deem

What i s meant by fAerroro and the fAcosts of
of uncertainty creates the real possibility that strict adherence to the original
implementatiorplan over time will cause resources to be spent on controls at sources and
locations that will not produce degirerater quality outcomes. This scenario can be

avoided using the adaptive implementation approach. Another benefit of the adaptive
implementaibn approach is the possibility of continual learning and future

implementation flexibility, even while initial controls move forward. This possibility

may resolve stakeholder deadl ocks, termhere d
plan became thenemy of taking any action at all. (p. 6).

Likewise, support for adaptive implementation was expressed by the National Resources Council
in its report entitled fAiAssessing theg TMDL Ap
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TheDepartmenbelieves tht, regardless of the term used, this stege approach of

implementation of initial controls, monitoring, evaluation, plan revision, and implementation of
additional controls isppropriate givetimited resources antthe inherent and underlying

uncertanties in current stormwater modeling and sciendeese scientific uncertainties were

di scussed earlier by the SWAG during the Wate
proceeding and are set forth in the report from that Docket, eniAl&tientificaly Based

Assessment and Adaptive Management Approach to Stormwater Management (Stormwater
Cleanup Plan Framewojk. 0

These uncertainties are briefly summarized as follows:

e The stormwater TMDLSs were developed to establish targets to be used in goéling t
design of subsequent remediation plans needed for achieving water quality standards in
these streams. These streams are currently failing to meet the water quality standard for
thefull support of aquatic biota.

e The TMDLs were developed using hydrgical modeling to simulate istream flow
duration curves, and two levels of surrogates (stormwater runoff flows as a surrogate for
sediment loading, particularly from-streamsources; and attainment stream flow
duration curves to provide targeted ttasls for remediation efforts) used for predicting
flow targets for an otherwise unpredictable critéraguatic life support.

e Based on current stormwater modeling and sciehepresumedhat the
construction/upgrade of stormwater controls withimagershed will result in a change in
the flow regimeimprovements in the aquatic habitatd will, over time, result in
positive changes in aquatic biota. The specifics and timing of any response in the flow
regime and aquatic biota, however is unknowy.implementing a firsstageof controls
theDepartmentvill be able to observe the ensuing response of the stream system,
therefore allowindine-tuning ofthe modeling and science that supports the predictions
in the TMDLT in other words, will the guired stormwater controls reduce flow
sufficiently to change the flow regime and will the stresyatem and aquatic biota
respond positively These questions must be answered.

Implementation will also take into account the following realities:

e Pemit deadlines will need to reflettte factthat time will be needed to conduct
engineering feasibility studies to determine if and what stormwater retrofits are feasible,
in light of both site constraints and costs. In some cases, it may take a fewefeags
stormwater retrofits are Ain the groundo a
useful in detecting any changes in thestreanresponse. In other words, patience must
be exercised it will take years, maybe decades, before improvemaraguatic biota
are seenparticularly for streams that are currently geomorphically very unstitike
conclusion was also reached during the Wat
Docket proceeding.
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¢ In the case of municipalities, which may hawany stormwater discharges, priorities will
need to be set, budgets developed, and stormwater utilities féomsaime alternative
local stormwater contraljf desired by the municipality all of these steps will require
time, and permit deadlines wileed to be set accordingly.
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Chapter Three - Specific Componentsof Ver mont 0 s
Implementation Framework as Discussed with SWAG

Additionalc o mponent s of Vermontdéds framework for ren
watersheds and five mountain watergs are more fully described below. It is important to note

that this framework embodies an overall implementation strategy, one that will then become

more finely tuned in watershed specific BMP plangsTitamework is specifically designed to

share simarities with typical implementation plans as recommended by EPA in that it addresses
planning, implementation actions, stakeholder involvement, costs and funding, scheduling, and
measurable goals and milestones. However, this framework is much moreasrhian the

typical implementation plan, which generally involves a single TMDlafsingle watershed

The initial phase of thBepartmert s T MDL i mp | e me n tddetvelopngwoe f f or t i
necessary support elements, including: development of grar@hing implementation strategy

and obtaining necessary funding.

A significant number of the SWAG participants agreed tiaimost sound, efficient and
potentially cost effective way to ensure successful implementation of TMDLs for the twelve
urbanimpaired streams is through the creation of a stormwater ukibtywould be responsible
to plan for, managend fund implementatioWhile the SWAG did not defineghe scope of such
a utility, options discussed included individual municipal utilitiesegional utility
encompassing geographic areas with stormwater impaired wateraheédsstate utility that
could serve to both implement these TMdr&lprevent futuravater qualityimpairments in
other watersheddt was agreed bgnost SWAGmemberghat a stormwater utility evaluation
would be helpful idefiningthe scope of the utility best suited to maeamdor fund TMDL
implementation.

It is important taunderstandhat although thismplementatiorframeworkreflects theagreement
of a large mmber ofSWAG participantscertainelements of thisframeworkhave been further
developed by thBepartmentlt wastheDepartmerit s  tp budld upon and refine the concepts
developed inthe SWAG.

Continue to Include SWAG as Necessary and Appropriate during
Implementation

A total of nine SWAG meetings were held during Summer 2008, including both group and sub

group meetings focused on particular issues, such as technical, phasing, funding, and municipal
involvement. This process constituted Deparment s f i r st st ep i n obtaini
involvement in development of an implementation strategy. The SWAG participants included
representatives of state agencies (including VTrans, and Act 250), the U.S. Environmental

Protection Agency, Conservatihaw Foundation, Vermont Natural Resources Council,

affected municipalities (including, Burlington, Winooski, Essex, South Burlington, Colchester,
Shelburne, Rutland, St. Albans), the business community, individual homeowners, consulting

firms, UVM, Lake Clamplain Committee and regional planning associations The SWAG

fulfilled all of its goals, including reaching agreement with many of the SWAG participants on
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the fundanental concepts of this Plafhe Department will continue to engage SWAG as
necessaryrad appropriate during the implementation of these TMDLSs.

Incentivize Upgrades of Existing Stormwater Systems and Renewal of
Expired Permits

The SWAG strongly supported legislative changes and funding incentives to encourage the
voluntary upgrade of pwously permitted existing stormwater systems. Although the
Department is not currently pursuing these changes, they are included in this report for
informational purposes.

Since stormwater impairments are due to excess stormvadiiene it makes intuive sensehat

as morestormwater controls in a watershed mn@lementedthe stream will benefit. Given this,

the SWAG felt that thdaw should be written to encourage the construction and upgrading of

stor mwater systems. M, A0MVoSPAt 12631a, baa mad thenopposite o r mw
effect by discouraging dischargers frapgrading existingtormwater systemsand by

discouraging the renewal of expired permiténder Section 1264a, tiepartmentnay renew

an expired stormwater permit for aristing discharge only if the existing stormwater system is
upgraded through application of an engineering feasibility analysis to meet as closely as possible
the water quality, recharge and channel prote
ManagemenMa n u a | . I n addition, any remaining sedi
conditionso. Thi s sanhdaamtgpeallydbe obtined onfy thiowgh thetuset o0 me
of offsite offset projectsn other propertiesvhich are difficult to find anéxpensive to

undertake. As a result, this statutory requirementhdshe effect ofliscouragng existing

dischargers from seeking renewal of their permits and upgrading their stormwater systems. This

has resulted in a loss of the potential benefih&stream from these upgrades

I n those watersheds that are not currently af
Order,S WA G esmmended legislative changes wauldvide immediate benefits to these

streams during the interim years that it vialke to plan for and construct BMPs pursuant to

watershed specific implementation plaB8VAG members suggested the following potential

legislative changes:

e Thestate permibffset requirement for renewal of existing discharges should be
eliminated.

e Expiredstatepermitsshould be allowed to benewedor reissuedf the existing
stormwater system is upgraded to the maxi
an engineering feasibility analysis developedh®Department

e Anyrenewed permit for aoluntary retrofit should specify thatlditional upgrades
will not be requiredinless site conditions change (e.g. redevelopment or new
developmenbf impervious surface over a regulatory threshthet require
additional controls to implement the TMDL.
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Some SWAG members expressethcern that even if these changes are made, riregrdoe

no real incentive for private parties to voluntarily upgrade since it will not be known until
watersheespecific BMP plans are developed whether or not treatment atlomeasures

are needed at a particular site. Another possible disincentive to early voluntary treatment
upgrades is the fact that if a stormwater utility is formed, it might assume the responsibility
for both implementing and financing system upgrades.

TheDepartmenhas considered these comments and responds as follows:

Creating incentives foragar term upgrades are not intended to suggest that existing
systems with expired permits will not be targeted for upgralditegduring
implementation.In fact, after orthe-ground examination of these systems, the
Departmenbelieves that upgrading existing systems could result in a real
environmental benefit to these streams at an overall reasonabl®©wostrs of these
systemghatvoluntarily upgrae their systems in the near term and recaixenewed
permit or new permishould receive a permit with provisionthat additional

upgrades will not be required unless site conditions change (e.g. redevelopment or
new development of impervious surfacepa regulatory threshold) and those site
changes require additional controls to protect water quality.

TheDepartments aware that even though title protection is provided by the statutory
Atitle deferral o provi si cemarketaliilieynfe hav e
properties in these watersheds has been negatively impacted. Voluntary upgrades in
the near term and the renewal of these expired peomigsuance of new permits

would clear up this perceived marketability problem.

Even if a stormweer utility is formed, the exact form of that utility will not be known
for possibly 23 years, and it is possible that if a utility is formed, it may not assume
responsibility forall system upgrades or the costs thereof. Since costs of stormwater
treatment and control measures are likely to continue to rise over the next few years,
if not indefinitely, it may be significantly less expensive for private parties to upgrade
their systems sooner rather than later.

Create Incentives for Voluntary BMP Implementation for Currently
Unpermitted Impervious Surfaces

There are currently a significant number of unpermitted impervious surfaces in these impaired
watersheds that predate stormwater permitting requirements and therefore never had or needed a
stormwater pemit. Members of SWAG expressed interesencouragg the voluntary
installation or upgrading of stormwater systems for these surfaces. Recommeriddtiens
Legislaturewould besimilar to those described above for existing systems with expiredtpermi

The Departments availableto workwith private land owners to provide technical and funding
assistance where available, to identify, design, and construct new or retrofitted stormwater
systems for existing discharges. This effort will necessewilgive public education and

outreach and close interaction with municipalities. In addition, permits will need to be issued for
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this work. Installation of these voluntary BMPs is anticipated prior to the development and
implementation of watershed speciBMP plans, thereby beginning the remediation of the
impaired streams in the near term.

Remove Impediments to Permitting i Modification of Interim Permitting
Offset Requirements

During the SWAG stakeholder meetings discussions were had regardirftséteenuirements

i n Ver mont 6s Tshteo rtnmowagthe rfi zl earwo. fod new dehelopnmpre @and st an d a
redevelopment during theterim period before TMDLs anenplementedcan generally only be

met through the use of offsite offset projed8.V.SA. Section 1264aCurrent law onlyallows

treatment of discharges initiated prior to 19@8rrently unpermittedand treatment of

discharges from sites that are below permit thresholds to be used as offset projects. In addition,
offset projects may inate culvert replacement, stream bank stabilization and other riparian

corridor protection projects. Permittees that create their own offset projects on property that they
own or controlare authorized to undertake the offset prgpecsuant taheir stamwater

di scharge permit. Per mi tt ee sonthdirawnpomnydt cr ea
must seek assignment of offset credits generated by-atand offset projects that are

performed by another individual or entity in the same stormviateaired watershed. These

standalone offset projects must obtain a stahohe offset project permit. If no offset project
opportunities are availahlthen developmerdand redevelopment projects canpaoiceed in
stormwatesimpaired waters.

The Depatmentplans toconsiderprovisions forpermitcoverage of new development and
redevelopmenthat modifieghe offset requirement for new development and redevelopment by
requiring that in lieu of implementing offset projects, developers would have tloa tpipay

(based on impervious acreage) into a fund that would be used to implement stormwater control
projects identified by thBepartments necessary to implement the TMDL. Municipalities will
most likely be in the best position to implement theegartmentidentified projects. Unlike

current offset projects, that are usually implemented based on expediencid¢pasenent

identified projects would be targeted to provide the best benefits to the affected stream.

Coordination of Permitting Across State Agencies/Programs

SWAG members expressed repeated concern about possible impediments to TMDL
implementation caused by the realities of multiple permit requirements within and across state
agencies. Of most concern, was how Act 250 and U.S. ArmysCequirements might impede
upgrades to existing stormwater systems. Dbpartmenacknowledged this concern and
committed to resolving internal permit coordination problems, which has been an ongoing effort
over the past year. Additionally, tlepartmenhengaged Act 250 representatives in the SWAG
process and has committed to working with Act 250 and the Army Corps on these issues.
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Involvement of MS4 Permittees
Issue MS4 Permit

In consultation with USEPA, theepartmentvill reissue the MS4 GenalrPermit with
requirements for i mplementing the stor mwater
include: Burlington, South Burlington, Ess&ssex JunctiorColchester, WinooskMilton
ShelburneWilliston, theBurlington International AirportUVM and VTrans. Threef the

twelve urban stormwater impaired streams (Moon Brook, Rugg Brook, and Stevens Brook) are
located in municipalities that are not currently designated as MS4s (Rutland City and Town,
Mendon, and St. Albans City and Town). Rutl&ity and St. Albans City and Town were
represented in the SWAG. Tbhepartmentvill discuss appropriate implementation strategies

with the municipalities associated with Moon, Stevens and Rugg Brooks.

It is currently anticipated that MS4 permit conditgorelating to TMDL implementation will,
among other things, require MS4 permittees to:

e Develop watershed specific BMP plans that identify and prioritize projects
necessary to implement TMDLsand Include Public Participation. TheDepartment
will work with the MS4 permittees to develop watershed BMP implementation plans.
These plans will be developed during the first years of the MS4 pefimtDepartment
will complete the initial modeling with the BMP Tool prior to meeting with the MS4
permittees.The Departmentvill then meet with the MS4 permittees to check the
accuracy of the information and assumptions made in the initial modeling and update the
model as neededsubsequently, thBepartmentvill use the BMP Tool irworking with
the MS4 permitteet® craft a watershedpecific BMP plan and take into account the
individual needs of the communities in the watershBte BMP plans will include
schedules for design, permitting and implementation as well as watershed specific public
participation and atreach plans.

¢ Identify and Implement Low-Cost Upgrades to Existing M54 PermitteeDischarges
This effort will occur during the first years of the MS4 permit and is expected to result in
up-front and coseffective benefits to the impaired streams. Diepartmentvill assist
the MS4 permittees in identifying these lowst upgrades and provide other technical
assistance as requested. Departmentvill work toward expediting and coordinating
the issuance of permits for these projects to provide imieepiagress toward
watershed remediation.

e Require Prioritization and Implementation of Projects Identified in Watershed
Specific BMP Plans The MS4 permit willrequire that the watershegpecific BMP
plans identify who willhave responsibilityor implementation of site specific BMPs.
The MS4 permit will place initial reg@nsibility on the MS4 permittedor controlling
MS4 discharges to the impaired streams to meet the TMDL targets. The permit will
recognize that responsibility for sigpecific BMP inplementation may be shifted to
either a local or regional utility or to individual dischargers into the MS4 system as
necessary to ensure implementation. Departmentmay exercise its residual
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designation authority as necessary to ensure that anyedisahargers into the MS4
system that are identified as a necessary component of BMP implementation participate
in implementation activities

e Non-Traditional MS4 Permittees. Ver mont 6 s MS4 per mi-ttees 1 n
traditional 0 MSidgon IntermationadAirporg U\Vhaad VBrans.The
MS4 permit will require that these entities work in cooperation witlbiggartmenand
MS4 municipal permittees during preparation of waterspztific BMP plans,
cooperate with the appropriate MS4 mup&ipermittee during BMP implementation
and assume responsibility for the treatment and control of their stormwater discharges,
either individually or in cooperation with the affected MS4 municipal permittee.

Acquisition of Necessary Funding Sources

The SWAG members unanimously agreed that adequate funding is essential to successful TMDL
implementation. As described below, there are immediate funding needs for ongoing stream
monitoring efforts, development of watershed BMP plans for TMDL implemenjatiah

exploration and development of a regional stormwater utility.

Funding for Monitoring

Successful TMDL implementation depends on the availability of monitoring data to assess
progress in meeting the TMDL and inform adaptive management deci€lass. studies of
successfully implemented TMDL plans consistently report the need for watershed monitoring
both prior to TMDL implementation and after BMP installation.

Availability of monitoring data prior to TMDL development establishes a baselinevitaain
progress in meeting the TMDL can be measured. Monitoring is also crucial after BMP
installation to assess progress in meeting the water quality goals established in the TMDL and to
inform managers of when targets have been met and when additiesslims are needed.

TheSWAG6s funding subgroup discussed a number of
sources. It was agreed that funding is essential for the following monitoring activities:

biomonitoring, stream hydrology, stream geomorphic assedsarel BMP installation and

effectiveness.

TheDepartmentill continue to work with EPA to identify federal funding sources for
monitoring and other implementation activities.

Seed Funding to Ensurd1S4 Permitteelnvolvementi Funding for Exploration of
Stormwater Utility Options, Development of Watershed Specific BMP Plans, and
Implementation of BMPs

This frameworkreflects thenotionthat the most sound, efficient and potentially cost effective

way to ensure successful implementatdthe urbarwatershed TMDLS$s through the creation
of a stormwater utility to plan for, manage and fund implementainohlong term maintenance
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While the scope of such a utility was not defined, options discussed included individual
municipal utilities, a regionautility encompassing geographic areas with stormwater impaired
watersheds and a statede utility. Agreement was reached that a stormwater utility evaluation
should be conducted in order to define the scope of the utility best suited to managing and
funding TMDL implementation

TheDepartments currently exploring the availability of federal funding for stormwater utility
evaluation and formation. For example, Bepartmentpplied for an EPA 2009 State
Innovation Grant in the amount of $297,00@t@luate a potential stormwater utility model for
Vermont.Although its request for this grant was recently deniedDég@artmentontinues to
explore alternative federal funding sourc@$ie Departments also working with EPA to

identify potential funthg options for monitoring. If a stormwater utility is formed, it is expected
that revenues generated by the utility will fund BMP installation and maintenance. Additional
funding for BMP installation and maintenance may be required in the future litwigthot
formed, or if a MS4 permittee chooses not to join the utility.

Non-MS4 Discharges

TheDepartmentecognizes that certain discharges may enter impaired waters directly and not
drain through a MS4 systen\s discussed earlier, tlizepartmentas recently issueelNPDES

RDA permit to require coverage fover 40 of thesedischargers in five stormwater impaired

brooks in Chittenden County pursuant tdexmont EnvironmentaCourt Judgment Order.

These includedtermwater discharges to Bartle€entennial, Engleshyotashand Morehouse

Brooks, that are not currently regulated by the MS4 permit or do not have a state stormwater
permitor onsite controls that result in a no net contribution to the impaired stream. For purposes

of theDepartmetd s desi gnation, any stormwater runoff
system was considered to have coverage under the MS4 permit.

Mountain Watersheds i Implementation

EPA regulations recognize that alternative pollution control requirementsinéte the need

fora TMDL. Impaired waters are not required to be included on the section 303(d) list (i.e.
waters in need of a TMDL) if other pollution control requirements are stringent enough to
implement applicable water quality standards withieasonable period of time. EPA guidance
acknowledges that the most effective method for achieving water quality standards for some
water quality impaired segments may be through controls developed and implemented without
T MD L LGuidarice for 2006 Assessmit, Listing and Reporting Requirements Pursuant to
Sections 303(d), 305(b) and 314 of the Clean WaterW8tEPA Office of Water, 7/2005.

The stormwatemmpaired mountain watersheds include the North Branch of the Deerfield River,
Roaring Brook, East&nch of Roaring Brook, Rice Brook, and Clay Brook. These watersheds

di ffer substantially from the remaining urban
development, geographic position, hydrology, impairment source, and land ownership. rBased o
these factors, thBepartmenhas concluded that use ofthecs@a | | ed fA4b a-l ternat.
TMDL based alternative pollution control strategy, is the best implementation strategy.
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In general, the mountain watersheds do not appear to be under thbyahwiogic stress as the
lowland watersheds, and may in fact be impaired more due to sedimerofivliein developed
land, as opposed to strearmannel modification. This generalization is supported by
geomorphic assessment data, preliminary hydrolmgideling, and observations of Vermont
remediation efforts.

The mountain watersheds also differ substantially from the lowland watersheds in terms of land
ownership. Whereas in the lowland watersheds there may be hundreds of owners within a given
wateshed, the mountain watersheds all have one owner that owns the vast majority of developed
land, and a relatively small handful of other owners. This near singularity of ownership provides
an opportunity for the owners to craft remediation strategiesringrahip with thédepartment

that are fullyintegrated into development plans. This last point strongly affects the cost and
feasibility of the implementation plan. As explained to the SWAGD#eartments working

with ski-area owners and their repeesatives on a cadgy-case basis to evaluate existing
development and stream conditions, as well as existing remediation efforts. Thus far, a
remediation plan strategy based on a unitized sediment loading target derived from an attainment
watershed, in@njunction with hydrologic controls, appears to have the greatest merit. This
strategy can be implemented via the traditional TMDL route, or via the 4b alternative.

Of the five mountain watersheds, two water quality remediation plans (WQ@RBRs been
submitted for reviewthe remaining threare still under development by the major stakeholder.
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Appendix A1 Costs and Complexity of Stormwater TMDL
Implementation

Development of BMP Tool and Estimated Costs of Implementation

The number and scope of besanagement practices (BMPs) required to meet the TMDL flow
reduction targets in these highly developed watersheds will be significant. Examples of typical
structural and nostructural BMPs that might be required include: stormwater ponds,
stormwater witands, swales, and various infiltration practices.

In order to ensure successful and eféctive implementation, theepartmentin collaboration
with EPA-contractor, TetraTech, Inc, has developd8MP modeling tool that considers type,
sizing, andplacemenbf BMPsand producedifferent combinations afesults that can be
compared to TMDL target§ heDepartments using
the BMP tool to identify and calibratbeémost
appropriateand costeffective mix of BMPs tachieve |

eachwatershedMDL target. Because theris alarge A T TR
numberof BMP type, size, and location combinations k =
[P |

VTDSS Analysis Tools

this type of analysis is time consumiagdrequires
numerous computer model iterations and a significar
data preand pos{processing effort.

The BMP Tool can also be e to estimate the cost
associated with each identified implementation D w13 s
scenario. Initial modeling results of different BMP e 1 S RS
implementation scenarios using the BMP Tool estim
that there will be an extremely high aggregate cost .

. . .. Stormwater best management practice compute
involved in the remediatiowork across all of the modeling tols developed for the Vermont Best
stormwater impaired streams. Thepartmerth s i n i Management Practice Decision Support Systerr
modeling scenario for Potash Brook based on one

potential suite of BMPs is in thrange of $25 million. Appendixdf this report discusses in
more detail the assumptions of timedeling runs and the cost formula used in the BMP Tool.

It is important to understand that these preliminary cost estimates are rough, and due to the
overall complexity of an effort of this magnitude, these costs are expected to rise significantly as
implementation proceeds. There are numerous implementation issues that may drive costs
upward, including:

o Theinherent spatial limitations of the tweluebanimpaired watersheds withake them
particularly difficult and timeconsuming to evaluatghenplanning which BMPs to
implement Limited space also makes many BMPs impraciicalg. construction of new
stormwater ponds.

. In some watersheds with significant TMDL flow reduction targetsediation activities

may require implementing a large numbésmallscale BMPseven down to the
household level. This may require the creation of new permitting programs or ordinances
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(e.g. to require downspout disconnections) and the inherent enforcement issues associated
with such an effort.

There is limitel environmental data and scientific uncertainty as to how and when
remediation targets will be metf at all - and differing opinions on the efficacy of
proposed BMPs to achieve water quality standards. This will lead to disputes, and even
potential liigation.

Implementation is complicated by the need to include multiple parties in any proposed
solution. Who should implement BMPs and what those BMPs should be will be disputed.

Landowners will face difficult implementation issues such as physieataitstraints,
and difficulties in managing stormwater runoff to and-aumfrom properties over which
they have limited control or access.

The high cost of stormwater system retrofits is well documenitbedse costs only
increase over time.

BMP implenentation may require the purchase of land for placement of stormwater
ponds. Land costs are high and the need for any particular parcel of land under an
implementation plan may drive its value upward.

There is a limited pool of consulting firms in Vermdo perform the planning and
implementation work necessary to implement seventeen TMDLs. The scarcity of firms
will drive up consulting costs.

Implementation of such a large number of TMDLs, each of which will require significant
BMP implementation ahhigh costs, is likely to inspire litigation and its associated costs.
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Appendix BT Common Characteristics of Successful TMDL
Implementation

Before embarking on its own implementation efforts, Diepartmentelt that it was critical to

investigateo t her st ates6 TMDL i mpl ementation efforts
factors that aid and hinder implementation efforts and provide guidanceDepaetment

Although there are currently no case studies of TMDL implementation efforts ¢hidieatical

in nature or scope to the task now faced by Vermont, there is information that points to the
general characteristics of successful TMDL implementation. These factors are best summarized
in a 2006 Report prepared for EPA by the Virginia Techt@efor TMDL and Watershed

Studies, which analyzed seventeen TMDL implementation case studies. Although the TMDLSs in
the case studies are not specifically for stormwater, they do involve pollutants associated with
stormwater runoff, including sedimenytnents, dissolved oxygen, bacteria and temperature.

The characteristics that foster or hinder TMDL implementation are briefly summarized below.

Adequate Funding

Successful TMDL implementation depends on the availability of resources to fund program
development and operation. TMDL program coordinators from across the county report that the
identification of funding sources and a commitment to funding projects throughout TMDL
implementation are the most important factors in determining the sucabssTVIDL in

restoring water quality. (Benham, 2006)

Developing a reliable funding stream is also essential to the ultimate success of the plan. In

Hut t on Cr e e Btablefinardial angl techiical resofirces that were available over

multiple yeass facilitated onen-one contacts and participation in incenthesed

NPS control programé. ( Benham, 2006) The consistent fun
Creek has resulted in significant water quality improvements and Hutton Creek is now an EPA
Sedion 319 Nonpoint Source Success Story. (USEPA, 2005)

Securing funding for each phase of implementation is critical for ensuring water quality

improvements and maintaining stakeholder faith and investment as the project progresses. In the
Lower NooksaclRiver Basin in Washington, budgetary constraints reduced both the technical

and financial assistance for TMDL implementation after considerable water quality gains had

been made. AfThese setbacks are thr aehetteyni ng t
the TMDL, causingthere | osur e of some of the shellfish Dbe
(USEPA, 2005) In addition to a reduction in water quality gains, the loss of funding during

i mpl ementation Aresulted akeholreadus® di n ntviod vE@:
Reservoir in Idaho. (Benham, 2006) Regaining stakeholder support for implementation once the
momentum for the project is lost is an extra hurdle that can be prevented with a secure,

diversified financing plan.

Whiledevelopng a financing plan requires significan

are proactive in developing and implementing comprehensive, sustainable financing strategies
will find it easier to contend with the water quality management challengaschhed ( Mar y | a n«
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2006) To assist local governments, the Maryland Department of the Environment (MDE) has
developed a comprehensive TMDL Implementation Guidance that details a financial plan
framework for TMDL implementation. The financing framework in@sidix steps, from
educating decision makers about financial needs and securinggstariding to identifying the
technical elements of the plan and developing the funding system. Each step in creating the
financial plan requires considerable researahdevelopment and therefore should be addressed
early in the TMDL implementation process.

Stakeholder Engagement

Developing a TMDLimplementatiorplan is a resouregtensive undertaking, requiring

significant investments of time, money and technoldyithout stakeholder engagement, the

return on such investments can be disappoiniesiek, 2007) Engaging stakeholders at the
onset of implementation planniigcritical for maintaining support throughout the TMDL
implementation process. Stakehaldagagement begins with education about the water quality
problems in the watershed. Information about how the TMDL was developed and why it is
important to protect and restore impaired streams establishes a knowledge base and empowers
stakeholders. Adtionally, when stakeholders understand and accept the problem in the
watershed they are more willing to spend resources on cleanup. (Jesiek, 2007)

Early stakeholder involvement can also speed the implementation process. In the Aquilla
Reservoir in Texgsstakeholders began implementBgst Management Practicd8MPs) as

soon as the cause of water quality impairment was identified. Early implementation of BMPs
increased awareness about the water quality issues and encouraged more public interest in the
cleanup. As a result of the proactive stakeholder involvement, implementation preceded the
completion of the plan and water quality targets established in the TMDL were met ahead of
schedule. (Benham, 2006)

Achieving meaningful stakeholder involvementhe development of the TMDL

implementation plan results in stakeholders with ownership of the plan and a willingness to
implement the recommend&MPs. One way tpromotepublic participation and stakeholder
involvement in the planning process is to depea stakeholder involvement strate(fenham,

2006 AppendixB A strategy that reflects the interes
watershed is |ikely to gBemhamr 20068ppendixcEnA n g f u l p a
stakeholder involvment strategy identifies all of the potential stakeholders, assesses their

awareness of the watershed issues, educates them about the TMDL, permitting approaches and
BMPs, and identifies opportunities fparticipation. Benham, 2006Appendix B A specifc,

tailored public involvement strategy can efficiently engage stakeholders across the watershed

and motivate them to take action to implement recommended BMPs.

Development of a formal public involvement process not only engages stakeholders, but also
facilitates a governmeiitstakeholder relationship. In the development of the Hutton Creek
implementation plan in Virginia, staepartmenpersonnel and municipal leaders had the

opportunity to interact with local stakeholders throughout the planmoweps. This process

wasfii nstrument al i n s e c uandboymn dwingdahk MDA | der part i
implementation plan process and subsequentBM®Pp | e ment ati on. 0 ( Benham,
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Government Involvement and Cooperation

Successful TMDL implementationsa requires a coordinated effort between engaged, local
stakeholders, local governments and state agencies. In their review of successful TMDL

i mpl ementation plans, the Center for TMDL and
communication and cooirtation between local governments and responsible agencies hindered

i mpl ementation success. 0 (Benham, 2006)

I n ITowabs Slip Bluff Lake TMDL i mpl ementation
cooperated to implement the TMDL. Instrumental to the |iscokthe plan was the clear

identification of BMPs and the respective party responsible for implementation. (Benham, 2006).

In addition to working cooperatively to identify potential BMPs and responsible parties, local

and state governments can work tibge to develop strategies for selecting the appropriate mix

of required BMPs. Chen and Herr, in a paper on stakeholder involvement, suggest the use of a

A d e c 4suppom gystem (DSS) that can calculagous combinations of point and nonpoint

loads tlat can meet the water quality criteria, and ultimately support a decision making process

that requires negotiation and compromise among sthkeher s . ¢ (Jesi ek, 2007)

Sufficient Data

Successful TMDL implementation depends on the availability of mongatata to assess
progress in meeting the TMDL and inform adaptive management decisions. Case studies of
successfully implemented TMDL plans consistently report the need for watershed monitoring
both prior to TMDL implementation and after BMP installatidrurther, the Center for TMDL

and Watershed Studies identified the lack of monitoring data as the most significant factor that
hindered successful implementation of TMDL plans. (Benham, 2006)

Availability of monitoring data prior to TMDL developmergtablishes a baseline from which
progress in meeting the TMDL can be measured. In the implementation of the DuPage River
and Salt Creek TMDL in lllinois, stakeholders chose to make monitoring a priority. The
stakeholder group cooperatively made moni@uecisions that have helped identify the sources
of impairment and potential restoration locations. The group also works together to analyze

monitoring data to track i mpl ement édasedon progr
approach to decisiemaking helps to achieve biry from the (stakeholder group) members,

ensuring credibility, trust, and transparency
Aln addition to its evalwuation function, moni

location ofimplemen at i on @Manyland, 2a06) &\hen avater quality managers can

analyze a comprehensive dataset from an impaired watershed, they can work to place Best
Management Practices (BMPs) in the most cost effective manner. This approach was successful
in the implementation of the Hutton Creek TMDL in Virginia. In Hutton Creek, managers used

Aspati al analyses of monitoring data to ident
would result in (the) greatest water quality improvement. This approactedreatimal
utilization of resources and avoided ovemp | e ment ati on. 06 ( Benham, 20C

Monitoring is also crucial after BMP installation to assess progress in meeting the water quality
goals established in the TMDL. Regular monitoring after BMP implertientanforms
managers of when targets have been met and when additional measures are needed. In Nine
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Eagles Lake in lowa, lack of sufficient monitoring data following BMP installation resulted in
sediment reductions that exceeded the TMDL targets. (Ber2@086) If monitoring had more

closely tracked the BMP implementation, resources used in this watershed could have been
transferred to other projects. It is important to note that monitoring data should be collected at
regular intervals after BMP implemet a t Evaluation manitoring should be conducted at the
appropriate restoration stage, and over enough years to account for potetitiaé¢algefore

drawing conclusionso ( Mar yl and, 2006) By establishing
the TMDL can be systematically assessed, resulting in the most efficient use of resources.

Staging

Staged implementation is another common characteristic of successfully implemented TMDL

pl ans. Staged i mplementation msastagedt hat t he
approach, with interim goals and milestones. 0

way to efficiently allocate limited resources. For example, a TMDL implementation plan can
recommend BMPs in high priority areas in the impaired wiasersluring the first stage of
implementation. Monitoring after the first stage can inform decisions about BMP

implementation in subsequent stages. This approach was used during the implementation of the
Hutton Creek, VA TMDL. After BMPs were installed critical areas in the watershed,

monitoring results showed that the TMDL targets were close to being met, and as a result fewer
BMPs were necessary to meet the WLA. (Benham, 2006).

When resources are limited for TMDL implementation, staging provideacigal approach for
comprehensive BMP implementation. Depending on the availability of tools and resources that
exist in the watershed when implementation commences, certain BMPs can be installed up front,
while plans are developed and funding streaststdishedor the implementation of additional
required practices. EPA fully supports this concept as a means of implementing TMDLs. (Best
Wong Memo, EPA 2006)

Adaptive Management

EPA also recognizes that staging can go hand in hand with adaptive managéBestWong

Memo, EPA 2006) . AfAAdaptive management i s a s
management policies and practices by learning from the outcomes of practices and programs that
ar e un dWatzin,&200J. Ohis @pproach is supped by EPA and reflected &0 V.S.A. §
1264(f)(3) and intheD e p a r t Stoenmviatér $1anagement Rule for Stormwadtapaired

Waters. In the adaptive management approach, first round stormwater controls are identified and
implemented through perrsife.g.individual or generabr other strategies (e.g. municipal

ordinances controlling discretionary runafi)order to implement the TMDLAfter an

implementation period, monitoring is conducted and, based on an evaluation of the monitoring
data, additionahctions are required. This process may involve successive iterations of

permitting, implementation, monitoring and evaluation.

An adaptive management approach has been successfully used in TMDL implementation plans
across the county. The City of Portai©OR is using an adaptive management approach in the
implementation of the Columbia Slough TMDL through their Municipal Separate Storm Sewer

System (MS4) permit. The MS4 permit requires that the municipality develop benchmarks to

assess progressinmeey t he TMDLGO6s WLAs. I f the establ i s
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the City must adapt the implementation plan to meet the benchmarks. (USEPA Region 5, 2007)
This adaptive approach to TMDL plan implementation results in regular monitoring and
evaluationof installed BMPs and careful consideration about the installation of additional
practices; ultimately resulting in the most efficient path to meeting water quality targets.
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Appendix C1 National examples of stormwater - TMDL
implementation efforts

As a part of the SWAG efforDepartmenstaff spent considerable time researching and

reviewing TMDL implementation activities across the country. This research confirmed what
theDepartmentas long knowii that to date no other state has actually fullplemented a
stormwater TMDL requiring the | evel of effort
TMDLs, That is, neither the EPA nor any other state has to date required extensive construction

of stormwater treatment practices for both public jameate existing discharges.

Water quality impairments due to stormwater sources are increasingly prevalent across the
county and TMDLs to address stormwater pollutants are commonly developed for sediment,
pathogens, nutrients, and metals. To dateNPBES MS4 permit for municipal discharges is
most commonly used to implememndsnwater TMDLs. (See Appendix:Estormwater TMDL
ImplementationCase Studysummaries for examples of what other states are doing to
implement stormwater TMDLs through the MBdrmit)

Examples of how the MS4 permit is being used to implement stormwater TMDLs around the
country are summarized below. These summaries are based on both document reviews as well as
conversations with staff at the involved state environmental aggenbore detailed descriptions

of these case studies are provided in Appendix E.

Case Studies

Eagleville Brook TMDL, Mansfield, CT

Eagleville Brook in Mansfield, CT is impaired
Currently, the state isdelopinga A Roadmapod for the i mplementatdi
TMDL. The result of the Roadmap development will be a plan for what should be implemented,
where BMPs should be placed, and how much they will dagblementation will be

accomplished tfough incorporating an adaptive management strategy. The strategy will

include:1) reducingmpervious cover (ICyvhere practical, 2) disconnecting IC from the surface
waterbody, 3) minimizing additional disturbance to maintain existing national buffeapagity,

and 4) installing engineered BMPs to reduce the impact of IC on receiving water hydrology and

water quality.

While Eagleville Brook is not currently within a regulated MS34uiure biological monitoring
indicates norattainment of aquatidfé goals, then the State will consider designating
municipalities within the Eagleville Brook watershedsamll MS4s under the MSgermit
program.
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Worcester, MA Draft MS4 Permit

EPA, which administers the federal stormwater program in Massdt)usses issueddraft

MS4 permit for the city of Worcester that requires the municipality to take measures to
implement applicable phosphorus TMDLs. Conditions in the permit require the municipality to
ensure the performance of retention and detentboidgwhich discharge to, or receive
stormwater from, its MS4. This includes municipal and privabeped ponds. Further, the
municipality must annually inspect all such retention or detention ponds and remove
accumulated solids to restore full solidpitaee design capacity where found to be in excess of
50% design capacity.

Minnesota MS4 Permit

The State of Minnesota is planning te-issueits MS4 permitin 2011 with requirements for
municipalities to implementMDLSs for impaired waters within thgurisdictions. The state is
currently working on crafting specific guidance to MS4s so that the municipalities can easily
incorporate TMDL implementation plans into th8iormwater Pollution Prevention Plans

( $SWPPPs .) One potential option for implemeng the TMDL through the 5 year MS4 permit
includes allowing the MS4s to develop a compliance schedule for multiple permit terms. Before
an MS4 can renew their permit, they must assess their progress in meeting the TMDL goals and
re-evaluate their implenmgation schedule to stay on track with pollutant load reduction goals.

Ovyster Bay and Mill Neck Creek TMDL, Long Island, NY

Oyster Bay and Mill Neck Creek on Long Island are impaired for pathogens. Stormwater
discharges have been identified as onecaf the impairment. The Oyster Bay TMDL

stipulates that MS4s discharging to certain areas of Oyster Bay Harbor provide stormwater
controls beyond the six minimum measures that are required in the MS4 permit. The MS4s are
required to develop and implemt a retrofit program to correct or reduce the impairment. This
includes establishing procedures to identify implementation sites and establishing procedures for
project selection, permitting, design, funding, construction and maintenance. Bytesr 8f

the MS4 permit term, the MS4 must develop and submit plans and schedules for completing the
retrofit projects to address the impairment.

Columbia Slough TMDL, Portland, OR

The city of Portland, OR is one of the MS4 communities implementing ther®a Slough

TMDL through the MS4 permit. The MS4 permit requires the city to implement BMPs that are
designed to achieve reductions in the TMDL pollutants and to implement a monitoring plan to
gauge the effectiveness of the BMPs. The city must alsoateahe TMDL pollutant load
reductions when applying for MS4 permit renewal. If load reductions have not been met, the
city must use adaptive management and determine what additional BMPs are practical.
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Six minimum control measures in the MS4 Permit

In sum, the six federally required minimum measures in the MS4 permit are being used by states
to require municipalities to take steps to implement TMOLee six minimum controlmeasures

are designed to treat and prevent contaminated stormwater framofinunicipally controlled
discharges and include: Public Education and Outreach, Public Participation/Involvement, lllicit
Discharge Detection and Elimination, Construction Site Runoff Control;Gmsstruction

Runoff Control, and Pollution Preventi@@dod Housekeeping. MS4 permits also include
requirements that measures must be taken by a municipality to ensure consistency with any
TMDL targets established for the municipal discharges. Federal regulations at 40 CFR
122.34(e)(1) specifically providgi You must comply with any mor e
limitations in your permit, including permit requirements that modify, or are in addition to, the
minimum control measures based on an approved TMDL or equivalent analysis. The permitting
authority may iclude such more stringent effluent limitations based on a TMDL or equivalent
analysis that determines such effluent limitations are needed to protect water quality.

The public education and public participation minimum control measures are being/used b
municipalities to engage local residents and stakeholders in the TMDL implementation process.
For example, municipalities implementing pathogen TMDLs often develop pet wastaiplean
campaigns and programs to reduce geese habitat on residential psopEntiough public

awareness about the pathogen sources and public action to reduce pathogen contributions,
significant gains can be made towards meeting the goals of the TMDL. The pollution prevention
and good housekeeping minimum control measure iscalsononly used by municipalities to
implement stormwater TMDLs. Impairments caused by sediment are often addressed through
enhanced good housekeeping measures. This ranges from improved storage of municipal sand
piles to an increase in street sweepimgfrency. Stormwater TMDLSs are also implemented
through the postonstruction runoff control minimum control measure. Through this measure,
municipalities can develop ordinances requiring Low Impact Development (LID) and stormwater
treatment practices farew development. While this is important to prevent further stream
degradation due to stormwater flows, it does not correct an existing problem of too much or too
little runoff. This is the unique challenge that Vermont is facing. No other statesdtawve y

require structural treatment practices on such a large scale to address existing sources of
stormwater flow.
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AppendixDi Ver mont 6s St or mwater Manage:!l

Ver mont 6s Stor mwater Program i s o reprogrdmst he mo
in the country. The Program implemehtgha statedaw permitting program for post

construction stormwater management of all impervious surfaces greater than one acre and a
federally delegated NPDES permitting program for stormwater dischasgeciated with

industrial activities, stormwater discharges from construction activities that disturb greater than

one acre and stormwater discharges from 13 designated municipal stormwater systems,
commonly known as fAMS40 isatetyR,B0Mpostonstiidtidn t oget he
stormwater permits have been issued to date. Future permitting estimates include approximately
430 postconstruction permits per ye@50constructiorstormwater permits per year and

approximately 3,500 entities potentiaflybject to permit requirements for stormwater

discharges associated with industrial activities.

TheDepartmend Stormwater Prograns alsoinvolved in the development of Total Maximum
Daily Loads (TMDLs) and r emedirawategmmpaired ans f or
waters A TMDL establishes the allowable pollutant loading from all contributing discharges at a

level necessary to attain the applicable water quality standards, while a TMDL implementation

plan specifies the remedial measures that musaken by identified discharges to meet the

TMDL targets. Thereforey er mont 6 s TMDL effort involves two
development of independently derived and scientifically based remediation targets that are
embodied in USEPApproved TMDLs; anthe development of implementation plans that

identify both regulatory and nemegulatory strategies designed to meet the water quality

standards.
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Appendix E - Overview of Stormwater TMDL Development

Biological communities in streams draining developed
watersheds are subjected to many stressors associated with %
stormwater runoff. These stressors are related either directly or 5
indirectly to stormwater runoff volumes and include increased |
watershed pollutant lob(e.g. sediment), increased pollutant
load from instream sources (e.g., bank erosion), habitat
degradation (e.g. siltation, scour, owadening of stream
channel), washout of biota, and loss of habitat due to
reductions in stream base flow. The stressssociated with
stormwater runoff may act individually or cumulatively to
degrade the overall biological community in a stream to a paint
where aquatic life uses are not fully supported and the stream
does not attain the Vermont Water Quality StandandlS).

| mpaired StreabB03dastd Ver montﬁ%;—"

Once a stream is determined to be fAi mpaired?o,
Departments required pursuant to Section 303(d) of the federal Clean Water Act to list the
stream on the state A303(d) etmonstdtréamsahave bepr epar e
|l i sted on Vermontés 303(d) Il ist as principald/l
(Figure 1). Twelve of these stormwater impaired streams are in urban areas; the remaining five
involve mountain watersheds.

Vermont 6 s Hydrol ogic Stor mwater TMDLSs

V e r motwetvé sban impaired streaMDLs incorporatean i nnovative fAhydro
approacho target settingin sum, each TMDL establishes a flow reduction target aimed at

reducing the quantity and rate of stormaratunoff reaching the impaired stream. Through a

reduction in stormwater flows, it is expected that positive changes will take place in the stream
regi me, thereby allowing the restoration of t
meet Vermord s WQS. Appendi x B contains a detailed
to TMDL development.

This hydrologic TMDL approach isationally recognized and fully supported by EPA, and is the
outgrowth of a collaborative docket process initiatednavermontWater Resources Board in
September, 200® explore the scientific uncertainties in remediating stormwater impaired

waters. The docket hearings drew a large number of participants from the business community,
consulting groups, EPA, state agess, environmental groups and the general publie.

Boardds conclusions are set forth in AA Scien
Management Approach to Stormwater Managemento
and referenced in 10 V.S.A. 8 126 h e B gepart prépeses a framework for developing
cleanup plans for Vermontds stormwater i mpair
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e Agreement on a technically feasible way to design stormwater cleanup plans,
including a methodology to edict and measure success towards restoring
impaired waters to meet the VWQS based on actions taken to reduce stormwater
pollution.

e Agreement that for most stormwater impaired waters, it is unlikely that the
Vermont Water Quality Standards can be achiendiye years following
implementation of the cleanup plan. However, the docket concluded that a
specific stormwater cleanup plan could be developed using hydrology and
sediment as surrogates for how aquatic biota will respond to actions to reduce
stormwater pollution, and that using these surrogates will alloviDg@artmento
provide reasonable assurance that a particular stormwater cleanup plan will result
in compliance with water quality standards, even though more than five years will
be necessarptachieve compliance in most instances.

e Agreement that monitoring is a key component of any stormwater cleanup plan
and that the plan should be adjusted periodically based on the monitoring results.

e Agreement that designing a plan using hydrology &uihsent as surrogates for
how the aquatic biota in impaired waters will respond makes it feasible for the
Departmento develop and implement TMDLs for stormwater impaired waters.

As a resul t odockdtrépert, tBeDepartohentaitiatedarcaldborative effort in

the Summer/Fall of 2004 to help guide epartmentn the development of stormwater

TMDLs. This effort involved the formation of
consisting of representatives from EPA, UVM, national storramnatperts such as Tetratech,

legislators, environmental groups, consulting engineers, municipal officials and the general

public. The SWAG met throughout 2008, to discuss hydrologic models developed by

Tetral'ech, discharge and stream data being gathiey theDepartmentand a host of technical

issues. In addition, the SWAG patrticipated in the initiation of the development of the

Departmert Best Management Practice®ecision Support ToollheBMP Tool). The BMP

Tool is discusseturther below andn Appendix lof this report.

With the development of these stormwater TMDLSs, Vermont is leading the nation with a new
and innovative approach to restore its stormwater impaired streams. In the past two years the
Stormwater Program has spent over oikion federal and state dollars to develop this
comprehensive watershed approach based on common sense and sound science. Using this
money the Program contracted for stream geomorphic assessments (SGA), subwatershed
mapping, flow and precipitation moaring, and impervious surface mapping of each of the
stormwater impaired waterghese efforts are described more fulhAippendixB. In addition,
modeling projects were undertaken for TMDL flow duration curve development and to create the
BMP Tool. TheBMP Tool is a computer modeling tool which will identify the appropriate

BMPs to achieve the TMDL targets. The tools output will ultimately form the basecbf
watershed specific implementation plan andglemitsthatwill be issued tamplement the

TMDLs. This approach has been presented at many conferences around the country and met
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with interest and enthusiasrzPA is currently engaged with TetraTech in developing a similar
tool for use around the country.

In order to ensure successful amdteffective implementation, theepartmentin collaboration
with EPA-contractor, TetraTech, Inc, has developd8MP modeling tool that considers type,
sizing, and placement and produces results that can be compared to TMDL Tdrgets
Departments usng the BMP tool to identify and
calibrate hemostappropriateand costeffective mix of

BMPs toachieveeachwatershedMDL target. = |

Because theris alarge numbeof BMP type, size, and ] e TN
location combinations, this type of analysis is time k =, 3
consumingandrequiresnumerous computer model

iterations and a significant data pesd post
processing effort. o—

VTDSS Analysis Tools

The BMP Tool can also be used to estimate the cost
associated with each identified implementation D_ml | iE
scenario. Initial modeling results of different BMP AN T mEeE
implementation scenarios using the BMP Tool estimé
that there will be an extremely high aggregate cost Stormrator bet mamaGement bracice combut
involved in the remediation work across all of the modeling tools developed for the Vermont Best
stormwater impaired streams. TRepartmerd s | n i Management Practice Decision Support Syster
modeling scenario for Potash Brook based @ o

potential suite of BMPs is in thrange of $25 million. Appendixdf this report discusses in

more detail the assumptions of the modeling runs and the cost formula used in the BMP Tool.

39



Appendix F T The Stormwater Advisory Group (SWAG) and
Development of an Overall Implementation Strategy for
Vermont

Stormwater Advisory Group Reconvened

Faced with a statutory directive to implement these TMDLs and well aware of the complexities
and costs of implementation, tBepartmenteconvened the Stormwater Agdory Group

(SWAG) in April 2008. SWAG participants includegpresentatives from EPA, UVM,
environmental groups, consulting engineers, municipal officeaisl homeowners associations.

A total of nine SWAG meetings were held, including both group abdysaup meetings

focused on particular issues, such as technical, phasing, funding, and municipal issues. A
summary of the meetings and minutes are included at the end of this appendix.

TheDepartmeri s pri nci pal goals in reconvening SWAG

Idertify the essential components of TMDL implementation plans

Identify the characteristics of successful TMDL implementation

Review similar TMDL implementation efforts around the country

Discuss the complexities and costs of implementation and desagibleklopment and

uses of the BMP Tool

e |dentify the critical factors that will most likely foster successful implementation of
Ver mont 6s stor mwater TMDLSs

¢ Reach broad consensus, if possible, on an overall implementation strategy.

As described below, allfdahese goals were met. Thepartmentonsiders the recent SWAG
process to have been a great success and is grateful to all who participated.

Components of Successful Implementation Plans

The Legislature has asked thepartmento prioritize thedevelopmenbf implementatiorplans
for the stormwater impaired watersheds. Thus, as a first stepep@tmentnvestigated what
the contents of such a plan should include.

An implementation plan can be generally described as a watershed managament@hdmap
designed to implement a TMDL toward the goal of restoring water quality. EPA recognizes the
importance of implementation plans in ensuring successful TMDL implementation.
Implementation plans generally include the following components:

Review of TMDL This section describes the impairment, watershed characteristics, including
land use and watershed maps, water quality monitoring and water quality modeling, watershed
and pollutant source characteristics, and allocation results and ngqesdkaant load

reductions.
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Public Participation Public participation facilitates dialogue between local stakeholders

and government agencies to commit resources to TMDL implementation, such as funding and
technical support. This section of tingplementation plarshouldcontain a description of the

process used to engage the public and stakeholders. Public and stakeholder participation may
occur at several levels, for example: public informational meetings, inteetdred focus or

working groupge.g. MS4s, commercial, residential) and/or TMDL implementation steering
committees. Focus groups provide a way to address specific implementation issues and a steering
committee may consider recommendations formulated by focus groups and provide overall
oversigl to the implementation process.

Implementation Actions This section will contain descriptions and numbers of the
implementation action@.g. BMPs}hat will be needed to attain the TMDL allocations and to
restore water quality. This section m#gscribe the types and quantities of technical assistance
needed to implement the actions. A general compliance schedule may be described based on a
consideration of recommended BMPs, permit cycles, funding availability, etc. This section may
also inclue a discussion of ordinance and policy changes recommended by stakeholders to
implement the TMDL, and a description of needed education and outreach activities and those
responsible for conducting these activities.

Costs and Funding Sources Theplan shaild include a description of the technical

services and financial resources necessary to implement the TMDL. It may discuss both current
and future funding needs, as well as explain the funding sources and strategies to meet those
needs.

Measurable Goals and Milestones Theimplementation fan should contain a

discussion of how progress toward the TMDL and water quality standards will be assessed and
tracked. Both implementation and measurable milestones and goals to be achieved during
implementation mape described in this section. In addition, the type and extent of monitoring
required during implementation is included here. The costs of monitoring should be estimated
and funding sources identified.

Stakeholder Roles and Responsibilities The roles bvarious stakeholders, including
federal, state and local governments, local businesses, community organizations and private
citizens are described this section These roles can include promoting public awareness
through education and outreach, angpsrting implementation efforts through local programs.

Critical Factors Identified by SWAG as Essential for Successful
| mpl ementation of Vermontds Stor mwater

As the SWAG process progressed, discussions kept returning again and again to centain co
themes that SWAG members considered important in developing an overall implementation
strategy for the impaired watersheds. These common themes, which are discussed in detalil
below, include:
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e The i mportance of Af ai r ndamspkrmentiamd/otpayfoms of wl
TMDL implementation

e The necessity of funding, both for BMP implementation and-tengy maintenance

e The critical role that a stormwater utility could play in implementation, by performing
up-front planning and BMP implementatigoroviding a stable funding source, and by
sharing costs across the watershed, rather than placing the costs solely on the backs of a
subset of dischargers, many of whom may not have the resources to perform the required
work

e The necessity of staged implentation, whereby the implementation process follows a
staged approach, with interim goals and milestones

e The need for continued monitoring of these streams in the-t&mortand as
implementation proceeds and the need for clearly identified metrics &sumieg
stream response to BMP implementation, movement toward the TMDL target and the
restoration of aquatic biota.

e The importance of stakeholder involvement by municipalities, business, homeowners,
watershed groups, etc.

e The need to encourage voluntaipgrades of existing stormwater systems in the short
term by municipalities and individual dischargers

e The majority of SWAG members prefer implementation over litigation

Fairness

AFai rnesso was repeatedly str esessentialtothe a maj or
success of implementation. SWAG members understand that the impairment is due to
stormwater runoff from many dischargers in each watershed and that the BMP tool can generate
a variety of BMP implementation scenarios to reach the TMDletardWAG members also
understand the expected high costs and complexities of implementation. Finally, SWAG
members understand that discharges to these watersheds include many small businesses and
homeowners that will likely not have ready money to plashimmplement BMPs. Given these

factors, SWAG members expressed a desire to have BMPs chosen and funded so that the costs
and burdens of implementation are spread fairly and not concentrated on only a small group of
selected discharges. The concept of 8mcontinually drove conversation toward the benefits

of creating a regional stormwater utility, which is described in more detail below.

Funding

TheDepartments working diligently to prepare cost estimates for the seventeen impaired
watershedsTo date, thdepartmenhas estimated that it will cost over $65 million to remediate

five urban watersheds (Potash, Centennial, Englesby, Morehouse, and Bartlett Brooks) which,
adjusted for the rate of inflation, could be as much as $75 million by &r1e29&3. While this
estimated cost is based on one possible scenario of implementation for these watersheds, the
final cost will be a function of the actual BMPs chosen, and how the implementation is finally
staged or structured. While the exact costsfe’|me di at i ng all twel ve of \
stormwater impaired waters are not yet known, it is certain that these costs will be substantial. In
order to have any chance at successful implementation of the TMDLSs, a federal funding program
is critical. Curently, there is no federal program with sufficient resources to fund

implementation of these TMDLs. Neither the state nor local communities can absorb the costs of
such a program.
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While there are no legal requirements for ANR to consider how implenmantaiii be financed,
research into TMDL i mpl ementat i thewprimaryound t he
characteristics that hindered implementation success were lack of data and lack of
fundingo(Benham, 2006). The SWAG group agreed that funding rneduks considered for
implementation of the TMDLSs, i.e. permitting, engineering, construction costs, and collection of
monitoring data. The SWAG funding subgroup attempted to identify a range of funding options
based on the acknowledgement that adequaa@dial resources are required for successful
implementation. Types of funding options discussed by the SWAG funding subgroup include:

e 319 grants which are federal funds that are given to the states to award to projects. These
funds cannot be used tophement federal permit requirements, but could potentially be
used for implementing a state permit. However, there are limited funds for this grant and
preference is usually given to voluntary projects, not projectsired by regulation.

This federal gant program is inadequate to address the funding needs for implementation
of the TMDLSs.

e State Fundsould be established; for example, the Underground Storage Tank
replacement fund which is funded through a gasoline taxatdsormwatertax could be
used both for remediation of stormwater impaired waters as well as for taking
preventative measures to ensure that other streams do not become impaired. However,
the Departments not proposing such a measure.

¢ A Statewide Bondauld be acquired. Hower, theDepartments not proposing such a
measure.

e Stormwater utilities could be formed, either locally, regionally, or statewide, to collect
fees from those in the affected watersheds to implement TMDLs. It is still imperative
that federal funds beade available for the development of utilities, and for construction
of stormwater treatment systems. Local communities cannot bear the full financial
burden of implementing the TMDLSs.

e Monies could be appropriated by the Legislature to either partiatytirely fund
remedi ation efforts, such as the stor mwate
initiated in 2006 as a pilot project whereby notification was sent to homeowners in
subdivisions with orphan permits (issued long ago and expired) of thigiatidns to
renew these permits. Grants were issued to the local municipality (which became a co
permittee) to cover the costs associated with upgrading/maintaining the systems and the
permit renewal process. This program was funded by state moneyagigd by the
Legislature. The pilot project was intended to expand to the stormwater impaired waters
at a future date. However, tBepartments not proposing such a measure.

e The SWAG funding subgroup, as well as the larger SWAG group, concluatsitith
difficult to identify precisely the types of funding that may be available or created for
implementation absent further research and a better understanding of what
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implementation will look like. Many members of the group felt that it would befteip

seek the assistance of banking and financial organizations and experts to further explore
funding options. Other members, in recognition of the existing economic downturn and
the fact that both federal and state dollars will be hard to come bgaiadithat creation

of a stormwater utility may be the way to go, since it allows for the spreading of costs
and can provide a steady source of funding. In sum, it was recognized that funding for
implementation and monitoring is essential. As statedegbbis necessary that federal
funds be made available for the development of utilities, and for construction of
stormwater treatment systems. Local communities cannot bear the full financial burden
of implementing the TMDLs. ThBepartments pursung funding for this program.

Stormwater Utilities

SWAG actively and repeatedly discussed the possible formation of a utility to help with funding,
planning and implementation. Although no consensus was reached as to the scope of a utility,
three general ojuins were discussed: local municipal utilities, a regional utility encompassing

the impaired watershed areas and a state utility, which might serve to implement the TMDLs and
potentially serve as a funding source to prevent stormwater impairments fromrageuother
watersheds subject to development pressures.

Discussions regarding the benefits of a utility focused on:

e A utility would best address the fAfairness
dischargers throughout the watersheds.
e A regional utility would handle some functions more easily and cost effectively (i.e.
leveraging and distributing funds, inspections, permitting) then the municipalities could
handle individually.
e Municipalities would get some benefits of being in a regioiifty without having to
form one of their own and still be able to control most of their day to day activities, such
as maintenance.
e A utility could provide a steady, reliable funding source for implementation, and
preventative measures so that futumgairments do not occur.

While some SWAG members did not agree fully with the utility concept, in general broad
support was expressed by the majority of the representatives from the affected municipalities and
other SWAG members.

It was recognized b WAG members that umicipalitieswill be essentiaparticipants in
implementatiorsince most of thetormwater impaired streams are located in municipalities that
are designated municipal separate storm systems (MS4s) under federal law. In November 1999
the EPA issued new federal stormwater regulations, known as Phase I, for the census defined
metropolitan areas of less than 100,000 pedjilee Vermont municipalities with municipal

separate storm sewer systems were required to come into complianteevittiase I

regulations. These communities are Burlington, Colchester, Essex, Essex Junction, Milton,
Shelburne, South Burlington, Williston, and Winooski. In addition, three publicly owned 'non
traditional’ separate storm sewer systems were also desiggaMS4s. These systems are

owned or operated by the University of Vermont, Burlington International Airport and the
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VermontAgencyof Transportation. The regulations apply to areas served by each MS4 that are
located either within the Census Bureauamrlbensus designated area or watersheds that are
principally impaired by stormwater.

Designated MS4's were required to apply for coverage under a federal NPDES MS4 permit by
March 2003. There are six minimum measures required of each designated ritynizidar

the Phase Il rules and the MS4 permit. These measures are: (1) Public Education and Outreach,
(2) Public Participation/Involvement, (3) lllicit Discharge Detection and Elimination, (4)
Construction Site Runoff Control, (5) PagSonstruction Ruri® Control and, (6) Pollution
Prevention/Good Housekeeping. Permits issued to designated MS4s must also be consistent with
any TMDLs into which the MS4 discharge&mendments made by the 2000 Vermont

Legislature to 10 V.S.A. 81264 specify that the newesséormwater program should encourage
municipal governments to utilize existing regulatory and planning authority to implement
improved stormwater management by providing technical assistance, training, research and
coordination with respect to stormwateanagement technology. In addition, USEPA Phase II
regulations requirdesignatedhittenden County communities to implement comprehensive
stormwater management planning. The concept of a stormwater utility, which could provide a
stable longterm sourcef revenue for municipal stormwater management, is nationally

becoming the solution for addressing these types of stormwater management problems.

As discussed by SWAG, a stormwater utility could be formed at the municipal, state or regional
level to hdp with the implementation and funding of the TMDLs. Significant time and effort
goes into setting up a utility. South Burlington took 3 years and $500,000 for three consultants
(AMEC Environmental, Hoyle, Tanner & Associates, and Pioneer Environmeotglide the
process. SWAG members agreed thatilgy evaluation should be conducted which includes a
review of the types of individual municipal utilities and regional utilities that have been
established throughout the country, as well as an ev@uatt the South Burlington municipal
stormwater utility and existing regional utilities such as the Champlain Water District and the
Chittenden Solid Waste District as service providers.

Staged Implementation

Staged implementation was discussed indinge SWAG group and in all subgroup meetings.
These discussions focused mainly on the reasons for staging (i.e. cost, implementability, etc.)
and the time frame for the different stagks.discussed earlier, staged implementation is an
effective way tcefficiently allocate limited resources. Applying this concept, a TMDL
implementation plan might recommend BMPs in high priority areas in an impaired watershed
during the first stage of implementation. Monitoring after the first stage can inform decisions
about BMP implementation in subsequent stages. After BMPs are installed in critical areas in
the watershed, monitoring results may show sufficient stream response so that fewer BMPs are
required in the future, subsequent rounds of implementation. Tiseadto a more cost

efficient implementation.

When resources are limited for TMDL implementation, staging provides a practical approach for
comprehensive BMP implementation. Depending on the availability of tools and funding that
exist in the watersdd when implementation commences, certain BMPs can be installed up front,
while plans are developed and funding streams establishéte implementation of additional
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required practices. Regardless of the basis and time frame of staging, a desireressedxp

all groups to have a complete implementation strategy developed up front, which lays out all
stages needed to meet the targets. The Implementation Plan attached to this report was prepared
in response to SWAG.

There was also acknowledgement tindividual BMP plans with schedules will need to be

developed for each watershed. These BMP plans would identify the particular structural-and non
structural BMPs to be implemented and prioritize and schedule implementation. It was
acknowledged that migipalities would play a critical role in preparing BMP plans and assisting
others in preparing plans given their Aon the
Additionally, a desire was expressed that the first stage of implementation should emchudé

work (BMP implementation) to result in measurable changes to the sti@amegime.

Monitoring

SWAG members agreed that there was a need for continued monitoring of these streams in the
shortterm to document the level of impairment. Members algpressed the need for clearly
identified metrics for measuring stream response to BMP implementation, movement toward the
TMDL target and the response of the aquatic biota. It is well recognized that adequate data and
monitoring are essential characsécs of TMDL implementation.

Monitoring and Adaptive Management in Stormwdtepaired Waters

Monitoring of stream health and watershed characteristics will be critical at all stages of
implementation. Th®epartmerd s St or mwat er Brang BiomomigringRmdv er s  Pr
Aquatic Studies Section, and several contractors have compiled a substantial data set on aquatic
biology, stream flow and precipitation, stream geomorphology, and impervious cover. SWAG
members agreed that data gathering is ctiticasing an adaptive management approach to
implementation. Monitoring data is used to determine action thresholds prior to commencing
implementation. Adaptive management is a commitment to taking additional implementation

actions in response to monitog data gathered after the prior implementation phase. The

following section summarizes SWAG discussions regarding monitoring and the metrics to be

used to measure the effects of implementation.

Biomonitoring

Although the TMDLs use a hydrologic targahd the implementation plans are designed to
achieve these targets, a streamdbs biological
efforts. There was strong interest among SWAG participants f@dpartmento ensure that
biomonitoring data foall streams be updated in 2008, or as soon thereafter as possible. The
Departmenexpects to complete monitoring in the majority of watersheds in 2008, with the
remainder completed in 2009. Such monitoring may be limited to macroinvertebrates and fish
sampling. This data will ensure remediation activities will only occur in impaired stieasms
opposed to streams that may have recently recovesad serve as an important baseline for
evaluating changes in aquatic health. SWAG members agreedliinatrfg 2008, annual

sampling should occur at a subset of monitoring stations on each stream in order to identify
unexpected or sheterm changes in stream health that could warrant an otherwise unscheduled
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intensive sampling of all or most sampling siaf. Finally, the SWAG agreed that sampling
schedules need to be coordinated with implementation plan management cycles to maximize the
chance of identifying trends in changes to the health of aquatic organisms.

In terms of adaptive management, SWAG tecal subgroup members agreed that setting
interim biotabased action thresholds is difficult given the absence of clearly predictable
managemenaction to biologicatesponse relationships. Instead, adaptive management during
the implementation plan phashould focus on assessing trends in condition.

The technical subgroup agreed that the implementation schedule should reflect the likelihood
that improvements in the biological condition will lag behind completion of stormwater
remediation activitiesa specified period should be identified in the schedule to allow for biota
recovery. Following this period, if the stream fails to meet standards, the plan would need to be
amended to implement a second phase of remediation efforts. The subgrowgeditoes

possibility that a second implementation phase may include controls focused on secondary
stressors including nestormwater discharges, and streamannel modifications.

Hydrology

TheDepartmenhas been collecting precipitation and streaswftlata in the stormwater

impaired streams since 2005. These data served as the basis for formulating the TMDLs, and are
essential for evaluating stream response to remediation activities. There is strong SWAG

support for continuing these efforts for ttheration of remediation plan activities, and likely

until such time the streams are no longer impaired, or management objectives change.

Although there is strong support for continuing to collect flow and precipitation data, the SWAG
technical subgroumembers agreed that further evaluation of flow metrics for measuring stream
response to remediation activities in the short term is necessary. That is, the TMDL flow targets
are based on a floduration curve (FDC). The FDC shows the percentage of timegla

period of record that flow exceeds a certain value. For the impaired watersheds a synthetic FDC
was developed using a computer model (P8 UCM) andyeaOprecipitation record. There

does not appear to be a statistically meaningful way of congpadimited period of flow record

(e.g. two years of flow measurements post remediation activities) to the FDC. Consequently,
metrics for evaluating flow response to remediation actions are needed for these periods.

TheDepartments considering two gpoaches to evaluating flow response. First, at intervals

tied to significant implementation of new stormwater practiceD#partmenagreed to use
current flow data to verify the mmwmduerngds predi
rainfall events. For example, once detention practices are implemented on a certain percentage

of existing impervious surfaces, the model will be updated to include these practices. The model
will be re-run with recorded precipitation data for one or more evantsthe estimated flow

evaluated against measured flow. A second approach involves evaluating rainfall to runoff

rati os. The Ver mont Stor mwater Flow Monitor.i
Curling, 2007) identified a significant differencetive average runoff to rainfall percentage in

the attainment watersheds versus the impaired watersheds; runoff in the impaired watersheds was
50% greater than the attainment watersheds. As remediation activities are implemented, it is
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expected that the noff percentage will decrease as more precipitation is infiltrated to
groundwater. Regular evaluation of these ratios will provide a useful verification of the
predictive capability of the model, and will identify trends in stream response to remediation
activities that would not be readily identified via FDC analysis.

In terms of adaptive management, SWAG technical subgroup members agreed that watershed
specific implementation or BMP plans should specify the periods at which stream flow response
will be evaluated, the metrics to be used to evaluate flow response, and appropriate error bounds
for evaluating metrics. In the event that measured flow response deviates substantially from the
predicted response, the implementation plan should be formallgdetasaccount for actual

flow response.

Stream Geomorphic Assessment

Phase | and Il geomorphic assessments have been completed for the stermpeated waters.

There was consensus in the technical subgroup that ongoing geomorphic assessmeakshould
place during the implementation period, however, such assessment should be limited to a subset
of geomorphic indicators. TH2epartmentgreed to identify these indicators through a
collaborative effort involving the Stormwater Program, the Rivereddament Program, and
members of the SWAG technical sglbup. From an adaptive management perspective, the
technical subgroup members agreed that it is unlikely geomorphic indicators will be used to
amend the implementation plan, given the relativelygltime scale associated with geomorphic
adjustment, versus that of changes to the flow regime as a result of BMP implementation.

Impervious Cover Mapping

The Departmenhas mapped the impervious surface of each stormuvapaired watershed

using QuickBid satellite data with assistance from the University Of Vermont School Of

Natural Resources. The technical subgroup supported an effort to update impervious cover data
every five years, and to have data that are no more than 3 years old at the commtesfceme
implementation plan activities. Such data will be important for establishing an appropriate
baseline from which to evaluate the extent of ongoing development. The technical subgroup
agreed that further evaluation is needed to determine whethawvioysearea should serve as an
adaptive management action threshold itselfand more likely whether it will serve to inform

other monitoring activities and the management thresholds associated with them.

Stormwater Treatment Practice Installation diffectiveness

SWAG members described the potential benefits of measuring the actual performance of one or
more stormwater treatment practices. Such monitoring would not be a high priority for the
Departmengiven current financial constraints for contpig more essential monitoring.

However, in the event that such monitoring could be financed, monitoring of the hydraulic
performance of stormwater infiltration practices would be of the highest benefit. Pollutant
removal measurement has been widely doented as difficult, with the performance of

individual practices greatly affected by individual site characteristics. Additionally, given that
the TMDLs are flowbased, identifying meaningful links between the pollutentoval
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performance of specific pctices, and the response of stream biota to remediation activities
would be difficult. Currently the USGS in collaboration with DEC, the City of Burlington and
the Lake Champlain Basin Program is conducting a long term evaluation of stormwater best
mana@ment practices in the Englesby Brook Watershed. This data should provide some base
line information on individual BMP performance as well as watershed wide response to the
implementation of TMDL requirements.

The technical subgroup agreed that monipohspecific treatment practices would be of
increased usefulness in cases where such a practice plays a relatively large role in the
implementation plan. This is a likely scenario in some of the mountain watersheds where a
single practice may constitutiee majority of remedial activities. In such cases, the watershed
specific management plan could be linked to the actual hydraulic and sediment removal
performance. In addition, tH@epartments currently collecting technical data for all existing
significant stormwater treatment practices (including ponds, infiltration basins, constructed
wetlands, etc.) in impaired watersheds. Technical information including pond volume, drainage
area and detention time is being collected through permit review. dtaisdllection will be
ongoing throughout implementation on any new or upgraded BMPs. The SWAG technical
subgroup agreed that there may be merit in evaluating the performance of individual BMPs,
either existing or proposed, as part of special studyh Swtudy would likely focus on the
hydraulic functioning of detention or infiltrative practices.

SWAG Meeting Dates:

April 30, 2008, Best Western, Waterbury

May 29, 2008, State Office Complex, Waterbury

July 9, 2008, State Office Complex, Waterburechnical Subgroup

July 9, 2008, State Office Complex, Waterburyinancial Sukgroup

July 16, 2008, State Office Complex, Waterbumihasing Suigroup

July 16, 2008, VLCT Office, Montpeligr VLCT Municipal Meeting

July 30, 2008, H ace Gomes, WHterbuyy h, St at e Of f i

August 21, 2008, CCRP, South BurlingfioWLCT Municipal Meeting

August 28, 2008, Hazends Notch, State Office

SWAG Minutes:

April 30, 2008 - Best Western, Waterbury

Attendees: Laurie Adams, Aaron Adler, Gretcheaxander, Jon Anderson, Milly Archer, Jon
Armstrong, Erik Bailey, Joanne Bisceglio, Breck Bowden, Dave Braun, Doug Burnham, Gina
Campoli, Matt DeWolfe, Craig DiGiammarino, Judith Dillon, Tom DiPietro, Steve Fiske, Evan
Fitzgerald, Steve Goodkind, Kim Greeoed, Jon Groveman, Chuck Hafter, Bruce Hoar,
Anthony larrapino, Jim Jutras, Bob Kort, Dennis Lutz, Megan Moir, Jeff Nelson, Joel Nipper,
Jim Pease, Eric Perkins, Staci Pomeroy, Mike Rapacz, Steve Roy, Alan Shelvey, Michaela
Stickney, Andres Torizzo, Mike WWslow, George Crombie, Laura Pelosi, Pete LaFlamme, Mary
Borg, Jenn Callahan, Tim Clear, Emily Schelley, Padraic Monks.
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At the April 29th meeting thBepartmenpresented a summary of the status of TMDL and
implementation plan development, and framed#gjeassues of which th®epartmentvas
seeking SWAGO6s participation.

Technical l ssues presented included the statu
(VTBMPDSS). The VTIBMPDSS is theepartmerd s pr i mary anal ytical to
range of options for meeting the TMDL targets, and was recently developed foepiagtment

by TetraTech, Inc.

Three items received considerable attention during group discussion: permittee assurance;
financial assistance; and future SWAG process.

Regading permittees assurance, concerns were raised tHaegatmenand SWAG should

focus on establishing an interim permitting system under which dischargers who meet current
permit renewal standards (i.e. béstetrofit) would not be required to perfo additional

corrective measures peSMDL implementation.

Financial concerns were discussed. Several participants suggested that financial assistance for
ongoing and future work was essential, and that funding options, including the Vermont
Legislatureand the United State congress should be explored by SWAG.

SWAG participants discussed tBbepartmends proposed SWAG meeting schedule and proposal
for a subset of SWAG to address specific issues. SWAG suggested thgt@aytparticipation

be open, anthat subgroups would present to the larger group at regular intervals.
Consequently, sugroups latter formed to address technical, financial, and municipal aspects of
TMDL implementation.

May 29, 2008 - State Office Complex, Waterbury

Attendees: Alan Belvey, Steve Berkett, Eric Perkins, Padraic Monks, Jim Pease, Jim Jutras,
Anthony larrapino, Kim Greenwood, Milly Archer, Andres Torizzo, Andy Mikell, Mike
Winslow, Dennis Lutz, Craig DiGiammarino, Jonathan Armstrong, Tom DiPietro, Jeff Nelson,
Michael Mittag, Laura Pelosi, Pete LaFlamme, Mary Borg, Jenn Callahan, Emily Schelley,
Christy Witters

The goal of the May 29th meeting was to discuss implementation issues, begin discussion on
phased implementation, and to set up the subgroups. Additionallyastdisdiscussion of
monitoring and metrics, and financial issues occurred.

A significant concern raised by SWAG participants regarding monitoring is that existing

biological data may not be sufficiently current to represent actual conditions, anontieat s

streams may have improved since the latest data were acquired due to remediation efforts. There
appeared to be consensus to update biological data. Monitoring and metrics, and the role of
SWAG are dscussed in detail in earlier in this appendix.

SWAG discussed the importance of funding ongoing monitoring, Béghartment
representatives identifying the absence of funding beyond the current year. More broadly,

50



SWAG discussed the need to provide a funding source for TMDL implementation, including the
possibility of stormwater utilities (State and municipally controlled), and a possiblenstizte
stormwater tax.

July 9, 2008 i Technical Sub-group
Laundry Building Conference Room, State Office Complex, Waterbury, VT

Attendees: Mark Vorhees, Breck Bowdé&raig DiGiammarino, Kim Greenwood, Mary
Watzin, Christy Witters, Emily Schelley, Eric Perkins, Dennis Lutz, Megan Moir, Tim Clear,
Jenn Callahan, Padraic Monks, Jeff Nelson.

SWAG discussed monitoring issues related to biology, impervious cover mageamgorphic
assessment, stream flow and precipitation, BMPs, and their role in adaptive management. These
issues areidcussed in detail earlier in this appendix

July 9, 2008 - Financial Sub-group
Laundry Building Conference Room, State Office Compleatétbury, VT

Attendees: Jenn Callahan, Mark Vorhees, Eric Perkins, Jon Groveman, Megan Moir, Padraic
Monks, Dennis Lutz, Dawn Francis, Jim Pease, Emily Schelley, Christy Witters, Kim
Greenwood, Craig DiGiammarino.

The Financial Suigroup met to discussptions for funding TMDL implementation. One of the
Departmeri s pri mary interests in this meeting was
which it is appropriate for thBepartmento address financing issues. SWAG patrticipants noted

that there ge no legal requirements for ANR to consider how implementation will be financed.
However, the group clearly indicated that it is appropriate for SWAG, ANR, and affected parties

to identify the complete range of funding options based on the acknowledgéateadequate

financial resources are required for successful implementation.

The subgroup discussed several potensalrces of state and federal funding, including:

Federal 319 grants; these are federal funds which are given to the states tio gn@eetts.

These funds cannot be used for federal permits but could potentially be used for implementing a
state permit. However, there are limited funds for this grant and preference is usually given to
voluntary projects, not projects required bgukation.

Examples of State fundBscussed were the Stormwater Orphans program and the Underground
Storage Tank replacement fund which is funded through a gasoline tax.

A State Stormwater Tax was discussed which could have the benefit of addresssgrnision
impaired waters to try and prevent additional streams from being impaired due to stormwater.

The possibilityof a Statewide Bonavas also discussed, but did not appear to receive strong
support given that it would require the State to aegadfditional debt.

Utilities

The groupdevoted substantial time to discussihg possibility of forming a utility to fund the
implementation of the TMDLsSuch autility could be formed at the municiplgvel or at the

51



regional level, and could providerange of services potentially including funding, technical
expertise, administrative support, and maintenance. Substantial investigation of the options, as
well as public dialogue would be required to identify the specifics of any utility.

Participantpointed out thatignificant time and effort goestm setting up a utility. For

example, Suth Burlingtod® s pr oc es s f otook several years gy8bG0,000for | 1 t y
three consultants (AMEC Environmental, Hoyle, Tanner & Associates, and Pioneer
Environmental),, to guide the process. There was recognition that additional utility formation
and expansion would require a similar process be followed in segenahunities.

Participants also discussed the importance of incentives in utility faimafior example, a
clearincentive to the municipalities, such as a guaranteed source of funainlgl need to be
identified in order to encourage utility formation.

In discussing the pros and cons of multiple local utilities versus a larger regidityalittvas
acknowledged that a regional utility might be abl@éaadlefinancialleveraging the distribution
of funds inspections, and permittingore efficientlythenmultiple smaller utilities A strong

case was made that it might be difficult sorch a regional utility to take on actual maintenance
operations given the large investment required in equipment and staff and the difficulties in
effectively employing these assets yeaund. Consequently, these activities may be better
undertaken byhe individual municipalities where the equipment and staff can serve multiple
purposes such as stormwater maintenance in the summer, anglenomg in the winter.

Sources of Expertise

A desire was expressed to include experts in the funding discusisilog,a lack of knowledge

about the workings of federal, state, and local funding processes. Suggestions included,
Environmental Finance Center in Maine, Vermont Legislature, Vermont League of Cities and
Towns, State Tr easur e ripgalBon®Bahk. Adaitionadyntde ghdgr mo n t
discussed bringing in a party with expertise on forming a utility such as AMEC.

Expertise shoulthe sought at such time the general approach for TMDL implementation is
decided upon.

July 16, 2008 i Phasing Sub-groupHazend6s Notch, Waterbury

Attendees: Emily Schelley, Jenn Callahan, Mary Borg, Craig DiGiammarino, Jim Jutras, Alan
Shelvey, Padraic Monks, Megan Moir, Kim Greenwood

The Phasing Sufggroup met to discuss the potential staged implementation of tid. TM

i mpl ementation pl ans. The group differentiat
of this effort. Il n TMDL i mpl ementati on, Apha
activities. In the case of the stormwaitapaired waters, the firghase of TMDL

implementation refers to all necessary stormwater correattiens. Whereas

staged implementatiomfers to implementing the stormwatemediation phase over a specified

period of time based on appropriate logistical and scientific factor
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EPA recognizes that some TMDL spaticularlyiftheg qui r e A
include nonpoint sources, and that in many of these cases the staging will be significant. This
staging can also go hand in hand with adaptive managementhatisome clearly needed

control measures are implemented, while others await additional information.

Staging Under Federahd Statd.aw

The Departmenpresented its view of staging under Federal and State law. Under Federal law,
staged implemetation is most often consideraa the context of TMDLSs involving nonpoint

sources NPDES permits issued to implement a TMDL must include limits to meet any specified
WLA for the discharge in order to be consider
waterquality standards.

Under State law, the&fmont Stormwater Management Rule for Stormwhtgraired Waters

provides: General permit shall be reasonably designed to implement the TMDL taking into

account the unique characteristics of the watershedcidatiic uncertainly in remediation
stormwatetimpaired waters and that the time needed for remediation may vary greatly across
watershedsA GeneralBr mi t may i nclude any Arequirements
Secretary t o i mApddittonale,ratGeneral Brmiffciibe wridten foa period

longer than 5 years to allofer flexibility and phasing of implemenian.

Potential Basis for Staging

The potential basis for staging was discussed by the gifup stages of implementation could
be baed on amumber of different factors includingst, availability of funding, municipal vs.
private dischargegeasibility of the corrective measudegree of contribution to the
impairment,andlocation of the discharge within the watershed.

Time Framéor Staging

The group discussed the need for a reasonable time frame for implementation. The amount of
time needed may vasubstantially depending on the extent of corrective measures required in
the watershed. Specific time frames for staging inviddal watersheds were not identified.

A clear desire was expressedhave a complete implementation plan develdhatidentifies
all required corrective measuresndwhich also explainshe framework and basis for staging.
There was also agreemehatthe first stageat a minimumneeds to implemersufficient
corrective measures to result in measurable progress towards meeting the target.

July 16, 2008 i VLCT Municipal Meeting VLCT Office, Montpelier

Attendees: Milly Archer, Alan Shelvey, Jim BeaJon Armstrong, Tom DiPietro, Dan Lindley,
Emily Schelley, Padraic Monks, Jenn Callahan, Dennis Lutz, Jessica Andreoletti, Gina Campoli,
Jim Jutras, Craig DiGiammarino, Charlie Baker, Pete LaFlamme, Mary Borg

The VLCT hosted and organized two meetifgnoinicipal representatives 7/16/08 and 8/21/08)
to discuss their role in stormwatienpaired waters remediation. DEC participated in these
meetings to further our understanding the interests, obligations, and limitations of municipal
interests in the impmentation plan development process.
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The initial discussion focused on what potential responsibility municipalities have for existing
stormwater discharges$-our categories of properties, and their resulting discharges, were
described.The firstcategry is themunicipality owns thenfrastructurge.g. stormwater system
or roads)nd therefore would be responsilibr these properties. The second category is a
mixed system in which runoff from private propertilesvs into or through a municipal sgsh.

In most cases there are no clear boundaries where one discharge stops and another starts.
Different towns approach these properties differently. The third category invoivatep
discharges that do not connect to the municipal infrastructurey dinag Municipalities do not
current view these discharges are their responsibility. The fourth category indisclesges
from an entity such as the state or federal government. The municipalities did ntiesew
dischargess their responsibiit

There was also much discussiagarding the potential services a stormwater utility could

provide, possible formats, and the issues involved with their creatRegional, statevide, and
watersheebased models were discussedregional utility cauld serve all stormwatempaired
watershed communities the state A statewide utility would have the benefit of spreading the
costs over a larger number of entities and could be used in the unimpaired waters to help prevent
waters from becoming impa&id.

No representations were made by VLCT on behalf of its members regarding their likelihood for
support of any particular approach for addressing TMDL implementation plan requirements.

July 30, 2008 - State Office Complex, Waterbury

Attendees: Emily &helley, Tom DiPietro, Craig DiGiammarino, Gina Campoli, Jim Jutras,
Dennis Lutz, Milly Archer, Kim Greenwood, Eric Perkins, Anthony larrapino, Stephen Berkett,
Alan Shelvy, Jim Pease, Doug Burnham, Padraic Monks, Christy Witters, Mary Borg, Pete
LaFlamme Jenn Callahan, Michael Mittag, Julie Beth Hinds, Megan Moir, Aaron Adler, Jon
Armstrong.

Thebeginning of the meeting was devoted toBepartmenpresenting the general findings of
recent sulgroup meetingsThe details of these findings are preseieithe subgroup write
ups.

The second half of theamting was spent discussing poteritighlementation pladetails
Threegeneral possible strategies were discussed by the group: issuance of a general permit by
DEC identifying selected dischargerdaequired stormwater BMPs; reissuance of the MS4

with a specific requirement to implement the TMDL target; dexdelopmenof a detailedstaged
implementation planDiscussion again focused on the possible roll of a utility. The group
suggested SWAG wad benefit from learning from existing utilities, including Rstormwater
utilities. Consequentlyt was suggested that a sgloup of municipalities meet with Tom

Moreau, Executive Director of the Chittenden Solid Waste District to discuss the piyssilal
stormwater utility.
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August 21, 20087 Vermont League of Cities and Towns (VLCT) Municipal
Meeting

Chittenden County Regional Planning Commission, South Burlington

Attendees: laren Horn, Dan SeneeAlbrect, Pete LaFlammaJilly Archer, Jon Armstong,
Dennis Lutz, Jim Jutras, Laurie Adandsljie PotterJessica Andreoletti, Emily Schelley,
Jennifer Callahan, Christy Witters, Padraic Monks, Alan Shelvey, Tom DiPietro, Steve
Goodkind, Bruce Hoar

This was the second of two VLGAosted meetings in wti theDepartmenparticipated. The
purpose of this meeting was to gain a better understanding of the issues involved in creating and
managing a utility in Vermont.

Tom Moreau, Executive Director of the Chittenden Solid Waste District (CSW43gnted on

the formation of the CSWDPrimary issues identified by Mr. Moreau included the following.
Joining the CSWD is voluntarmunicipalities joined as their need arose. The CSMéB

formedin part to increase the cost effectiveness of solid waste sebyicamsolidating the
appropriate resources into one organization, versus replicating them redundantly across multiple
municipalities The CSWD has realized that increased efficiency, and is also better able to
advocate on behalf of its members for needsted to solid waste management than individual
municipalities are able to.

The group identified that any regional or muitatershedutility would need to be a fairly large

entity with many people to manage just the stormwater impaired watersheslstart up would

be expensive and time consuming. There was consensus that the CSWD was a valuable model
for utility formation, despite the differences in services provided

Discussion wasalso had that in the event communities decided to form ayutladdress
TMDL implementation plan requirements, it would be beneficial if regulatory requirements
allowed several years folevelopment of atility, and that BMPs would be required to be
implemented following the creation of the utility

Finally, if municipalities chose to further explore developing a utility, expert consulting services
would be beneficial. Identifying funding sources for such services would be necessary.

August 28, 2008 - State Office Complex, Waterbury

Attendees: Eric Perkins, @g DiGiammarino, Emily Schelley, Jenn Callahan, Christy Witters,
Jim Pease, Mary Borg, Pete LaFlamme, Juli Beth Hinds, Dennis Lutz, Alan Shelvey, Michael
Mittag, Steve Berkett, Anthony larrapino, Tom DiPietro, Marc Lucas, Gina Campoli, Jeff
Nelson, PadraiMonks, Jim Jutras, Mick Schramm, Megan Maierick Read, Lou BorieMilly
Archer

This was the final meeting of the SWAG process in preparation for this reporDeplagtment
presented national examples of successful TMDL implementation plans. ohadlitj the
Departmenpresented its preferred model for TMDL implementation, based on information
obtained from SWAG meetings, regulatory requirements, and broad research of implementation
plan alternatives from across the counfifie Departmert s  pred enbdel includes
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implementing the stormwater TMDLSs through a staged implementation plan via a regional
utility, as described in detail in this report. There appeared to be consehgasot implying

any specific endorsementemong participants thétis approach was preferable to other
identified alternatives. The alternatives presented bipgpartmeninclude issuing watershed
specific general permits identifying dischargers and required corrective measures without an
identified supporting orgaration, such as a utility; and reissuance of the MS4 General Permit
with a requirement for the municipalities to implement the TMDL targets with no time or
support allotted for the formation of a utility.
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Appendix G - Environmental Impacts of Stormwater Runoff

Stormwater runoff is the portion of natural precipitation that runs off impervious surfaces (e.g.
rooftops, parking lots and paved and gravel streets) rather than infiltrating into the ground.
Streams and other waterbodies draining developedf@ngl watersheds are subject to many
stressors associated with stormwater runoff. These stressors act individually and cumulatively to
degrade the overall biological community in waterbodies to a point where aquatic life uses are
not fully support and thevaterbodies do not meet state water quality standards.

The circumstances leading to aquatic life impairments as a result of excessive stormwater runoff
are typically very complex due to the action of multiple stressors and numeresigesitic

factors such as watershed soils, topography, riparian vegetation, channel slope, streambank soils
and bottom substrate. The main stressors that contribute to aquatic life impairments include
hydrologic imbalances, whereby uncontrolled stormwater runoff aliersdtural hydrological
condition of a watershed, and the addition of watershed pollutants carried by stormwater runoff.
These stressors are described briefly as follows:

e Channel Alterations and increased Pollutant Loads freB8tileam Sources.

Increasedstormwater runoff rates from developed impervious areas results in prolonged
periods of higher wstream flow rates which may -dabilize stream channels and result in

the increased generation ofstream pollutants (i.e. sediment) through bank ercanah

scouring. Sediments from-Btream sources may contribute to aquatic life impairments
through habitat degradation because of subsequent sedimentation further downstream in the
system (i.e. increased embeddedness) and increased turbidity. In adtaiomel

alterations such as stream ovadening may eliminate pools and other important habitat
features.

e WashOut of Biota.

High stream flows resulting from excessive stormwater runoff can physically displace or
harm resident biota. Mactiavertebraés and fish may be carried out of the system due to
high flow velocities.

e Reduced Stream Base Flow.

Increased impervious cover and the resulting increase in surface runoff reduce the amount of
rainfall that falls on pervious (e.g. vegetated) watershealsaand that is recharged to
groundwater. For many systems, groundwater recharge is the predominant source of stream
baseflow. Diminished base flow can further stress aquatic life and cause or contribute to
aquatic life impairments through loss of ago&tabitat and increased susceptibility to

pollutants.
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e \Watershed Pollutants

Stormwater runoff from developed areas contains many pollutants, such as sediment,
phosphorus, pesticides, bacteria, metals, and hydrocarbons. Pollutants accumulate on
imperviaus surfaces and are washed off during rain events and during snow melt. Paved
surfaces and piped drainage systems efficiently transport these pollutants from the watershed
to lakes, streams and rivers. Some of these pollutants directly affect ageatibild others
degrade the quality of the habitat.

Hydrologic TMDLs

TMDL calculations are commonly used in situations where a water is impaired by a specific
pollutant (e.g. phosphorus, E. coli, etc.) and the goal is to determine how much thatipollutan
needs to be reduced for the water to attain water quality standards. For aquatic life impairments,
there often is not one specific

pollutant of concern; instead, [ Fish and Aquatic Life ]
the impairment may be caused - TR e

by a mix of pollutants and by

physical alterations to the (" Degraded Habitat

streamsystem. In these cases, |  and Siltation

v

it is desirable to select one or .. 1, inereased l e

more surrogate parameters for . r

use as TMDL targets. When Channel Scour [ Stormwater ]
an aquatic life impairmentis ~ \__and Bank Erosion Quality
related to stormwater impacts, from higher *

such as is the case with the 17 | Streamflow Rates

streams in Vermont, the ___ond Velocities

watershedds hydrol Ogitassaciafedwirbexcess
condition (and the stormwater

runoff patterns that drive it) [ SHORMVATER Vo e ]

can serve as an effective

surrogate for both pollutant and npollutant stressors contributing to the impairment. The

TMDLs utilize the surrogate of stormwater runoff volume in place of theé ttad o n a | Apol | u
concerno approach. The combination of stress
runoff volume. The use of this surrogate has the primary benefit of addressing the physical

impacts to the stream channel caused by statewunoff such as sediment release from

channel erosion and scour from increased flows. These physical alterations to the stream are
substantial contributors to the aquatic life impairment. Also, reductions in stormwater runoff

volume will help restoréiminished base flow (increased groundwater recharge), another aquatic

life stressor.

Target Setting

TheDepartmentontracted with UVM to help develop a protocol that can be used to objectively
identify targets for stormwater reduction. This ovethlM project expands upon the Water
Resources Board Docket (Docket) of 2004 and the stormwater simulation project completed by

58



TetraTech in 2005. The Docket identifies a reference watershed approach whereby hydrologic
targets are developed by usingsimilaa t t ai nment 6 watersheds as a ¢
attainment watershed approach for target setting and identifies hydrologic targets based on the
hydrologic characteristics of similar watersheds where the VTWQS aquatic life criteria are

currently met

In using the attainment approach, a process ®
needed to be developed to select appropriate #
attainment streams, which, ideally, are as :
similar to the impaired watershed as possible §
physical makeup, such as slope, soils, climatig
patterns, channel typand land use/cover, etc.
Using a statistical method of watershed
clustering on these variables, natural grouping
of watersheds that included both impaired ang
attainment streams were identified. The
Departments using these groupings, and their
attaimment mean high and low flow values as o
the targets for the corresponding impairment watersheds for the TMDLs. A detailed report for
this study (a Statistical Analysis of Watershed Variables) can be found at
http://www.vtwaterquality.org/stormwater/htm/sw_pairedwaters.htm

Hydrologic Modeling and Flow Duration Curves

In an effort to identify appropriate targets and corresponding load allocations that are necessary
to attain applicable water quality standards,De@artmenembarked on a study that involved
definition of hydrologic conditions for both impaired and attained watersheds using hydrology
models. The objective of stormwater modeling is to simulate time series flow to develop flow
duration curves (FDC) and use this information to identify appreptéagets that are necessary

to attain applicable water quality standards. ThéJE81 model was selected after a detailed
review of study needs, model capabilities, data availability, and budget and time considerations.

Hourly precipitation, daily teerature, land use, soil types, slope, and percent imperviousness

are the primary data inputs to apply-B8M model for small

watersheds. The model was initially calibrated using daily flow data from selected small USGS
gauges in the Lake Champlain regioThe model calibration was further improved using hourly

flow data collected by the University of Vermont (UVM) during the summer of 2004. In order

to enhance the model 6s capability otfresenoimul ati
algorithm was developed and the results were tested with observed streamflow data collected by
UVM.

Calibrated models were employed to estimate hourly-terges flow values for small

watersheds that are impaired by storm water runoff, as well as for dtteaersheds that are
presently supporting aquatic life uses. FDCs were developed using model simulated flow during
a tenyear (19901999) period for all of the impaired and attained watersheds. The results were
used in identifying appropriate hydrologldargets for each impaired watershed. This work was
funded by both state and federal money, a detailed report (Stormwater Modeling for Flow
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Duration Curve Development in Vermont) can be found at
http://lwww.vtwaterquality.org/stormwater/htm/sw_impairetieva.htm

Data Collection

The Stormwater Program managed several contracts that were necessary to collect and process
information used in the development of the stormwater TMDLSs, and that will also form the basis
of an ongoing monitoring program for thestavaterimpaired streams. The elements of this

data collection process are described below.

Stream Geomorphic Assessment

To help develop the implementation plans and support the monitoring phase of stream
remediation efforts, the Program has contraetgd UVM and various consultants to
develop a consistent baseline of stream geomorphic assessments (SGASs) for the
stormwatetimpaired streams. The SGA data will be used to help focus the
remediation efforts. Additionally, this data can be used as a @uoteimparison for

future assessments to document improvements or degradation of these streams on a
set of reaches from stormwaierpaired streams. Phase | and Il SGAs have been
completed for all 17 of the stormwater impaired streams.

Subwatershed Mappirg

The objective of this project is to identify discharge points within the stormwater
impaired watersheds and delineate the associated watersheds for those discharge
points. The previously available subwatershed datsof varying quality. In some
casesthere was data on stormwater collection systems and discharge points;
however, all of the watersheds took a substantial amount of work to get an accurate
subwatershed delineation. The delineation of thesevaitirsheds is helping to

focus managementfefts on higher risk areas within each stormwatgpaired
watershed. The subwatershed mapping data for all of the 17 watersheds was
completed in 2006.

Flow Gaging and Precipitation Monitoring

Altered hydrology within the stormwaténpaired watersheds tke dominant factor

in causing the impairments. To support the monitoring phase of stream remediation,
the Program hired a consultant to establish and operate stream flow and precipitation
recording stations within each of the stormwatepaired waters.This data will

form an essential part of the adaptive management approach as stream flow is
anticipated to reflect the initial response to the implementation of the stormwater
management plans. In addition to the streamflow data collected by the tmmtrac

2005, theDepartmentontracted with UVM to do three additional years of

streamflow monitoring.
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Impervious Surface Mapping

The Program is mapping the impervious surface area of each storAwwadered
watershed. This data is being
used in the deelopment and
implementation of the
stormwater management plan
The impervious surface
mapping is being done using
QuickBird satellite imagery.
This project will be completed
in conjunction with the School

of Natural Resources at UVM. magery of a residential Impervious surfaces
L : " subdivision mapped on the
The QuickBird sagllite residential subdivision.

acquires highguality satellite imagery for map creation,
detection of change over time, and image analysis.

The Program has ordered QuickBird Data for the stormviiaiigaired watersheds

and will perform the digital analysis of the data for the@agersheds. UVM will

apply advanced object oriented eCognition classification techniques to potentially
improve the mapping accuracy for the previously analyzed data using the QuickBird
satellite data. The Program currently has impervious datdl fovelve of the urban
impaired watersheds.

Engineering Feasibility Assessment

To help develop the implementation plans, the Program is currently collecting
. technical data for all significant stormwater treatment

practices (including ponds, infiltration basj constructed
wetl ands, etcé) in impaired wat
information including pond volume, drainage area and
detention time is being collected through permit review and
. site modeling using HydroCAD software. Once information
«8 . is collected, site wits are conducted to ensure the accuracy
of data. In addition to data collection, the program is also
conducting a limited engineering feasibility analysis at each
site to estimate what may reasonably be achieved at the site

. in regards to stormwater detem and infiltration. Data
collection has been completed &l twelve of the urban impaired watersheds
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Appendix H - Stormwater TMDL Implementation: Case Study
Summaries

Eagleville Brook TMDL i Mansfield, CT

Pollutants: Pollutants transported by stormwater

Sources: Impervious cover as surrogate for stormwater pollutants, expressed as % Impervious cover.
TMDL implementation objective is a reduction in impervious cover, achieved by improved stormwater
management.*

Stakeholders: Town of Mansfield, University of Connecticut, area conservation organizations
Implementation through existing NPDES Permits:
MS4 i

o fif a TMDL is approved for any waterbody into which the permittee discharges, the permittee shall
review its Stormwater Management Plan if the TMDL includes requirements for control of stormwater
discharges. If the stormwater discharge(s) do not meet the TMDL allocations, the permittee shall
modify its Stormwater Management Plan to implementthe T MDL wi t hin four months of
approval and notify the Commissioner of this modification.o? (p.20)
e Eagleville Brook is currently not within a regulated MS4." If future biological monitoring indicates non-
attainment of aquatic life goals, then the State will consider designating municipalities within the
Eagleville Brook watershed as Small MS4s under the MS4 Permit Program.

Phasing: | mpl ement ati on wi | | be Aaccomplished through incor
The strategy will include:

1) reducing IC where practical,

2) disconnecting IC from the surface waterbody,

3) minimizing additional disturbance to maintain existing national buffering capacity, and

4) installing engineered BMPs to reduce the i mpact of

Funding: Currently,t he st ate is wusing a 319 grant to develop a 0
Eagleville Brook TMDL. The result of the Roadmap development will be a plan for what should be

implemented, where BMPs should be placed, and how much they will cost. The cost of the Roadmap

project is approximately $400,000. The plan is to develop the Roadmap for Eagleville Brook and use it as

a guidance document for future IC TMDLs.?

Future Growth: Future development should be constructed and operated to limit the effect of stormwater
from impervious cover on the aquatic life in Eagleville Brook."

! A Total Maximum Daily Load Analysis for Eagleville Brook, Mansfield, CT. CTDEP. February 8, 2007.
http://www.ct.gov/dep/lib/dep/water/tmdl/tmd| final/eaglevillefinal.pdf

2 General Permit for the Discharge of Stormwater from Small Municipal Separate Storm Sewer Systems.
CTDEP. January 9, 2004.
http://www.ct.gov/dep/lib/dep/Permits_and Licenses/Water Discharge General Permits/MS4 gp.pdf

® Christy Witters conversation with Chris Bellucci, CT DEP. July 11, 2008.
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Draft MS4 Permit i Worcester, MA

Existing Discharges to an Impaired Water with an Approved TMDL:

e The Permittee shall include these BMPs in its SWMP and address in its SWMP and annual reports how
the discharge of the pollutant(s) identified as causing the impairment will be controlled such that they
comply with the requirements of Part I.C.2.

Measure 6: Infrastructure Operations and Maintenance:

e |.E.6(i) - The Permittee shall ensure the performance of retention or detention ponds which discharge
to, or receive stormwater from, its MS4

o Ponds owned by Permittee

o Privately-owned ponds (where Permittee maintains an easement)

o Permittee shall annually inspect all such retention or detention ponds and remove
accumulated solids to restore full solids capture design capacity where found to be in
excess of 50% design capacity.

e |.E.1. The Permittee shall ensure that it obtains or maintains the necessary and enforceable legal
authority established by statute, ordinance, rules and regulations, permit, easement, contract, order
and any other means, to prohibit or control the contribution of pollutants to its MS4, including the
authority to:

o (c) optimize the performance and pollutant removal efficiency of privately-owned retention
or detention ponds that discharge to or receive discharge from its MS4, by ensuring the
performance of adequate inspection and maintenance activities;

Resources:

EPA Region 1, Worcester Draft MS4 Permit: http://www.epa.gov/regionl/npdes/worcester/index.html
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Minnehaha Creek Watershed Lakes (Nine Lakes) TMDL i Minneapolis
St. Paul, Minnesota

Pollutants: Nutrients

Sources: Stormwater runoff: municipal, industrial, and construction permitted stormwater point sources
and non-NPDES-regulated nonpoint sources

Implementation through existing NPDES Permits:

MS4 i
e MS4 permit fArequires that MS4s who dischaewghe to a wat
adequacy of the MS4 SWPPP to meet the WLA set for stormwater sources. If the SWPPP does not
meet the applicable requirements, schedules, and objectives of the TMDL, the permittee must
modify the SWPPP, as appropriate, within 18 months after TMDLapp r o V'al .
e MN is planning to implement TMDLs through the next MS4 Permit (current permit expires in 2011).
They are currently working on crafting specific guidance to MS4s so that the municipalities can
easily incorporate TMDL implementation plans into their SWPPPs.®

MSGP i The current MSGP is expired and does not include requirements for facilities that discharge to

i mpaired waters. féthe reissued permit for stor mwater
include language requiring permite es t o comply with WLAs in approved TMD
CGPi

e Permittees that discharge sediment or parameters associated with sediment transport to an impaired
water must implement BMPs that are sufficient to comply with WLA in the TMDL. The SWPPP must
also comply with the requirements of the TMDL. 4

¢ Dne way the TMDL could quantify the allocation for construction sites is to build into the TMDL the
Afulti mate | oading s MEWmXCGoinwehensivd Watdr Resdureed Managenteht e
Plan. This scenario contrasts existing loading projections with future loading to quantify the impacts
of development on resources. The approach could be used to quantify the construction activity
component of the WLA.&*

Phasing:
e Future options for meeting the TMDL WLA through the 5yr MS4 permit5 (current permit expires in
2011)
1. Prescribe specific BMPs or
2. Allow MS4s to set up a compliance schedule for multiple permit terms
0 Ex) X number of rain gardens by 2016 permit
X number of ponds by 2020
o Before permit renewal, MS4 must assess progress and re-evaluate implementation
schedule to stay on track with pollutant load reduction targets

o MS4 permit must meet WLA. Their interpretation is that a multiple year, multiple permit term, mapped
out strategy for meeting the WLA is acceptable. ®

* The Minnehaha Creek Watershed District (Minnesota) Nine Lakes TMDL. EPA Case Study Factsheet.
2005. http://www.epa.gov/owow/tmdl/stormwater/pdf/nine lakes case study.pdf

° Christy Witters conversation with Mike Trojan of MN Pollution Control Departmenti Stormwater Section.
July 8, 2008.
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o AThis type of iterative apphedntednhPeimigtingsupported b
Approach for Water Quality-Based Effluent Limitations in Stormwater Permits (August 26,

1996). ©
e Through NPDES permits, permittees can be required fAto
timelines and goals. These timelines and goals could include BMP performance measures as well
as pollutant load reduction benchmarks for TMDL par a

Resources:

Minnesota Stormwater Programs and Impaired Waters Homepage with links to plans, implementation and
policies. http://www.pca.state.mn.us/water/stormwater/impairedwaters.html

Minnehaha Creek Watershed District: Comprehensive Water Resources Management Plan homepage:
http://www.minnehahacreek.org/Draft509Plan.php

Interim Permitting Approach for Water Quality-Based Effluent Limitations in Storm Water Permits. EPA
Federal Register Notice. Federal Register: August 26, 1996 (Volume 61, Number 166)]
http://www.epa.gov/fedrgstr/EPA-WATER/1996/August/Day-26/pr-21017DIR/pr-21017.html
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Oyster Bay and Mill Neck Creek TMDLi1 Long Island, NY

Pollutants: Pathogens

Sources: Point source - wastewater treatment plants (WWTPs); stormwater discharges, drain pipes and
culverts, from streets and parking areas and direct overland runoff flows from street ends and boat ramps.
Nonpoint source i 39 residential and 4 other units dispose of domestic waste using cesspools; freshwater
inputs from several creeks and ponds; boats, marinas, and mooring areas

Allocations:

e Point source i In one of the Oyster Bay zones, the TMDL requires a 20 percent reduction in the
stormwater load which included stormwater drainage, and in another zone, the TMDL requires a 90
percent reduction in stormwater which included urban runoff.

¢ Nonpoint source i In one of the zones in Oyster Bay, the TMDL requires a 95 percent reduction in boat
and marina loadings.

Implementation through existing NPDES Permits:

MS4i
Oyster Bay TMDL.:
e MS4s discharging to two of the zones within Oyster Bay Harbor will be required to provide controls
beyond the six minimum measures.®
¢ fif an MS4 is not meeting the TMDL stormwater allocations, it must, within six (6) months of the
T MD L dpproval, modify its stormwater management program to ensure that reduction of the pollutant
of concern specified in the TMDL is achieved. Modifications must be considered for each of the six
minimum measures. The revised management program must include an updated schedule for
implementation.d (p.8-4)
NY MS4 Permit:
¢ Additional BMPs required in pathogen impaired waters (Part IX. C.5.)8
o Within 3 years of the effective date of the permit...Develop and commence
implementation of a retrofit program to correct or reduce pathogen loading

A Establish procedures to identify sites

A Establish policy and procedures for project selection

A Establish policy and procedures for project permitting, design, funding,
construction and maintenance

A By march 9, 2011, (3 years into permit) develop and submit approvable plans

and schedules for completing retrofit projects
Nassau County MS4 Annual Report® (p.21):

® Total Maximum Daily Loads with Storm Water Sources: A Summary of 17 TMDLs. USEPA. April 2007.
http://www.epa.gov/owow/tmdl/17 _TMDLs_Stormwater Sources.pdf

! Pathogen Total Maximum Daily Loads for Shellfish Waters in Oyster Bay Harbor and Mill Neck Creek,
Nassau County, New York. New York State Department of Environmental Conservation (NYSDEC).
September 2003. http://www.dec.ny.gov/docs/water pdf/oystbay.pdf

8 NYDEC SPDES General Permit for Stormwater Discharges from Municipal Separate Storm Sewer
Systems (MS4). NYDEC. May 1, 2008. http://www.dec.ny.gov/docs/water pdf/ms4permit08.pdf

9 County of Nassau Municipal Compliance Certification Form and Stormwater Management Program
Annual Report. County of Nassau. Year 5 Report. March 9, 2008.
http://www.nassaucountyny.gov/agencies/DPW/documents/2008 AnnualStormWaterReportFinal.doc
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e The Oyster Bay storm sewersheds were mapped and 12 sites were identified for stormwater
improvement projects. Proposed BMPs include: wet swales, dry swales, catch basin inserts,

sedimentation basins and infiltration trenches.
o Plan for 2008 1 meet with new committee and determine which projects have the most

impact, identify funding, and scheduling.

Funding:
e NYSDEC will continue to work with these municipalities to identify funding sources and to evaluate
|l ocations and designs for stormwater control BMPs t hr

Environmental Protection Fund (EPF), $3.4 million will be provided this year (2003) through an
application process to assist communities in implementing the Stormwater Phase Il regulations. In
addition, $380,000 from New Yorkdds federashpnonpoint s

funding has been committed to its implementation.7 (p.8-5)
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Columbia Slough TMDL i Portland, OR

Pollutants: Chlorophyll a, Dissolved Oxygen, pH, Phosphorus, Bacteria, DDE/DDT, PCBs, Pb,
Dieldrin and 2,3,7,8 TCDD

Sources: Industrial discharges, combined sewer overflows, groundwater, urban storm water,
landfill leachate, airport de-icing, clean up sites

Stakeholders: City of Portland, Portland International Airport, City of Gresham, City of Fairview,
City of Wood Village, Multhomah County, OR Department of Agriculture, OR Department of
Transportation

Implementation through existing NPDES Permits:

City of Portland MS4 Permit'® (one of the MS4s in the Columbia Slough) i

¢ A Stormwater Management Plan (SWMP) is required that includes BMPs designed to achieve
reductions in the TMDL pollutants and a monitoring plan designed to gauge the effectiveness of
the SWMP in reducing TMDL pollutant loads to the maximum extent practicable.

¢ Progress in achieving the WLA is measured through performance measures and pollutant load
benchmarks. Performance measures are estimates of BMP effectiveness. Benchmarks are
pollutant load reduction estimates.

e The permittee must evaluate TMDL pollutant load reductions when applying for permit renewal.
If load reductions have not been met, the permittee must use adaptive management and
determine what additional BMPS are practical.

e Current BMPs include: in-stream flow control, riparian tree planting, culvert replacement,
streambank restoration, education programs, and stormwater management facilities

MSGP i Columbia Slough Industrial General Permit (1200-COLS) for industrial stormwater
discharges in the Columbia Slough Watershed. WLAs are translated to effluent concentrations
and expressed as a benchmark. Industrial facilities must monitor discharges and implement
BMPs to meet the benchmark level.**

CGPiAl ncludes specific BMPs for projects which discha
sedi mentation or turbidity or ad®d@e8onal monitoring t

Phasing: firhe TMDL will utilize a phased approach through which the effectiveness of controls
will be assessed with a monitoring program and additional controls required if waste loads, loads
and TMDL are not“@{a&ing achieved. o

Funding: MS4 - City of Portland assesses Stormwater Development Charges to fund the MS4
Program; $17.33/mo for single family residential units.*® (p. 11). The City has implemented the

10 City of Portland, OR MS4 Discharge Permit. OR DEQ. July 27, 2005.
http://www.deg.state.or.us/wg/wgpermit/docs/individual/npdes/phlms4/portland/permit.pdf

! Total Maximum Daily Loads and National Pollutant Discharge Elimination System Stormwater
Permits for Impaired Waterbodies: A Summary of State Practices. USEPA Region 5.
September 15, 2007.
http://www.epa.gov/region5/water/wshednps/pdf/state practices report final 09 07.pdf

'2 Columbia Slough TMDL. OR DEQ. September 1998.
http://www.deg.state.or.us/wg/TMDLs/docs/willamettebasin/columbiaslough/tmdl.pdf
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Clean River Rewards Program which grants up to 100% discount for onsite stormwater
management

Future Growth: Future growth and development will either have to demonstrate that adequate
reserve capacity exists in the TMDL or trade effluent with the City of Portland, PDX, or other
DMA.* (p.16)

Resources:

Stormwater Management in Portland, OR homepage:
http://www.portlandonline.com/bes/index.cfm?c=31892

Oregon DEQ TMDL homepage: http://www.deq.state.or.us/wg/TMDLs/tmdls.htm

13 City of Portland, OR Permit Year 12 Annual Compliance Report (2006-2007).
http://www.portlandonline.com/shared/cfm/image.cfm?id=174326
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Reservoirs in the New York City Water Supply Watershed TMDL-
OEast of Hudsondé Croton Watershed, NY

Pollutants: Phosphorus

Sources: stormwater runoff from impervious surfaces, agricultural land and construction sites,
excessive fertilizer use, leachate from septic systems and effluent from wastewater treatment
plants

Stakeholders:
Implementation through existing NPDES Permits:
MS4 i

o NY MS4 Permit: Additional BMPs required in pathogen impaired waters (Part IX.A.5.b)*

o Within 3 years of the effective date of the permit...Develop and commence
implementation of a Retrofit Program that addresses runoff from sites to correct
or reduce existing erosion and/or pollutant loading problems, with a particular
emphasis placed on the pollutant phosphorus. At a minimum, the MS4 shall:

A Establish procedures to identify sites with erosion and/or pollutant
loading problems;

A Establish policy and procedures for project selection. Project selection
should be based on the phosphorus reduction potential of the specific
retrofit being constructed/installed; the ability to use standard, proven
technologies; and the economic feasibility of constructing/installing the
retrofit. As part of the project selection process, the permittee should
participate in locally based watershed planning efforts which involve the
Department, other permittees, stakeholders and other interested parties;

A Establish policy and procedures for project permitting, design, funding,
~ construction and maintenance.
A For permitt eeds ownrerbfit pdograne by Mprcht9,2@0p r

develop and submit approvable plans with schedules for completing
retrofit projects, including identification of funding sources. Upon DEC
approval of those schedules, the plans and schedules shall become
enforceable requirements of this permit.

A Pursuant to Part IV. F (Cooperation Between Permittees Encouraged),
retrofit projects can be completed in cooperation with other permittees in
the East of Hudson Watershed through the formation of a cooperative
entity with other MS4s. Participating MS4s shall work with the
Department and other members of the cooperative entity in implementing
the requirements of i, ii and iii above. In addition, each permittee that
becomes a member of the cooperative entity shall work closely with the
Department and other members of the cooperative entity to, by
December 31, 2009, develop and submit approvable plans and
schedules for completing retrofit projects, including identification of
funding sources. Upon DEC approval of those plans and schedules, the
plans and schedules shall become enforceable requirements of this
permit.

Implementation Plan:
e Croton Watershed Phase Il Phosphorus TMDL Implementation Plan 2
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0 MS4 operators must provide adequate resources to fully implement the
Stormwater Management Plan (SWMP) no later than January 8, 2013.
A Emphasis on illicit connection elimination, septic repair, retrofits and
other phosphorus reduction activities.
A Stormwater Retrofits
e Prioritized High Intensity Developed (HID) land use first
e Modeled phosphorus loading for 12 reservoir watersheds and
further divided loading to individual MS4 communities
e Allocated 5-year phosphorus reduction values for MS4s, which
will meet MS4 permit plan requirements
0 Values were established assuming that approximately
50% of the HID phosphorus load can be achieved; aim
to achieve this goal over a 10 year period.
e HID recommended retrofits will achieve approximately 20% of
the TMDL required phosphorus reductions

Phasing:

Funding:

o Potential funding sources include grants from the Safe Drinking Water Act, EOH Water Quality
Investment Program Funds, Water Quality Improvement Projects, Watershed Environmental
Assistance Program, Drinking Water State Revolving Fund, Water Quality Planning and
Implementation Grants for NYC Watershed Communities, Brownfield Opportunity Areas
Program

Future Growth:

Resources:

! NYDEC SPDES General Permit for Stormwater Discharges from Municipal Separate Storm
Sewer Systems (MS4). NYDEC. May 1, 2008.
http://www.dec.ny.qgov/docs/water pdf/ms4permit08.pdf

2 PHASE Il PHOSPHORUS TOTAL MAXIMUM DAILY LOADS FOR RESERVOIRS IN THE NEW
YORK CITY WATER SUPPLY WATERSHED, June 2000.
http://www.dec.ny.gov/docs/water pdf/nycjune2000.pdf.

Interim Report: Nonpoint Source Implementation of The Phase Il Phosphorus TMDL in The New
York City Watershed, March 2002. http://www.dec.ny.gov/docs/water_pdf/nycphos.pdf

Croton Watershed Phase Il Phosphorus TMDL Implementation Plan, January 2009.
http://www.dec.ny.gov/docs/water pdf/jan09crotontmdl.pdf

Draft Croton Watershed Phase Il Phosphorus Total Maximum Daily Load ("TMDL") Nonpoint
Source Implementation Plan ("TMDL Implementation Plan") Response to Comments: January 15,
2009 http://www.dec.ny.gov/docs/water pdf/jan09crotonresp.pdf

Technical Background For Retrofitting Practices, EOH MS4 Heightened Criteria, January, 2009.
http://www.dec.ny.gov/docs/water pdf/jan09retrofit.pdf
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Appendix | - Explanation of BMP Tool Modeling Runs

The costs, infiltration and detention volumes, and the impervious area treated given in
this report were obtained using the Vermont Best Management Practice Decisiont Supp
System (BMPDSS). The BMPDSS is a hydrologic modeling tool, developed for Vermont
by TetraTech Inc, to help thgepartmentompare effectiveness and cost of various
scenarios to implement the stormwater TMDLSs.

Housed in the ESRI ArcGIS© environmente BMPDSS provides visualization and GIS
processing support for developing networks including sequences of land uses, BMPs, and
stream reaches. ArcGIS also serves as an interface for BMP placement, BMP attribute
data input, and a platform for managing tleeision optimization component. The

system then launches a stealdne BMP simulation and evaluation module. Since the
module is a process based simulation model for BMPs, it provides a technique that is
sensitive to local climate and rainfall patteasswell as BMP size, design, and relative
placement on the site. The system incorporates ameeitastic optimization technique

to find the most costffective BMP placement and implementation plan that best satisfies
a controlled target and/or that fitsthin a fixed cost budget (Tetratech Inapplication

of BMP Decision Support System for Evaluating Combine Sewer Overflow in Anacostia
Watershed7/2005.

Background

The first step in modeling a watershed is to input parameters to recreate the current
condition of the watershed. Several sources of data must be input into the model
including landuse, soils, impervious surfaces, rainfall, parcels, information on the
streams, as well as existing BMPs and their drainage areas. This information creates a
base scenario to which the TMDL targets are applied. After the base scenario has been
developed, any new BMPs, such as offsets or newly permitted projects, are added to the
model to give credit to the ongoing work that has been done in many of the watenshed
the interim.

Once the watershed has been accurately modeled in its current condition, additional
BMPs must be added to achieve the TMDL flow targets. For this analysis one theoretical
detention and one infiltration BMP were placed in each subwesteérdhe BMPDSS
identifies the parcels that contain an acre or more of impervious surface and creates
BMPs for that area in each subwatershed, sized to meet the 2002 standards. Only the
parcels with an acre or more of impervious surface are considetéd} &sthe current
jurisdictional threshold for requiring a state stormwater permit. To help ensure that there
is sufficient open space to place the BMPs, an additional calculation is done that the BMP
footprint cannot exceed 50% of the open spaceablaifor the detention BMPs. For
infiltration BMPs, the open space must also be located on soils in the hydrologic groups
A or B, to ensure adequate infiltration rates. These BMPs represent the maximum
detention and infiltration BMP volumes available &xle subwatershed. The BMPDSS
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may select the full BMP, a smaller version of the BMP, or not to put a BMP in that
subwatershed at all.

An optimization is then run, comparing different combinations and sizes of these BMPs
while trying to meet the TMDL targetvhile minimizing the cost. The cost function and
its variables are described in the next section.

Cost Functions

The cost of stormwater best management practices (BMP) generally includes
construction cost, maintenance and inspection cost, and lgodtapity cost (Wossink

and Hunt, 2003). In BMPDSS (Cheng et al., 2006), a generic cost function is employed
as described below.

Total Cost = Installation Cost][+ Land Cost[[] + Fixed Cost F]

Installation Costl[] represents the material and dalexpenses related to the construction
of the BMP. Land Cosl]] represents the land value. Land cost is negligible if the BMP

are installed in small areas, such as bioretention or infiltration, and underground storages.

Fixed Cost F] represents the coassociated with designing and permitting activities.
Due to the unavailability of the cost information on maintenance and inspection, these
costs were not included in the equation.

In the Vermont BMPDSS, a detention BMP (assumed a wet pond) represeotdrol
the high flow and a bioinfiltration BMP represents to control the low flow. The following
equations represent the selected BMPs.

Detention BMP:
Cost =(I * Detention Volume (ff)) + (Detention Surface Area (ag)L) + F

| = $5 per ff andL = $ 217,800 per acre, were based on USEPA (1999a) similar
to the Prince Georgeb6s County model
F =[$ 2,000per BMP)

Infiltration BMP:
Cost =I * BMP volume (ff) + F

|=$6perff, was based on USEPA (1999b) similar
County model
F =[$ 2,000per BMA
One of the challenges to apply the BMPDSS in Vermont was to identify appropriate cost
variables to be input into BMPDSS that repre

Tetra Tech, along with Vermont Department of EnvironmeDtaiservation, has
conducted a limited research on BMP cost information available for Vermont
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environment, including data and reports from University of Vermont (UVM) and the City
of South Burlington.

The cost information available at the City of SoBtirlington excludes the resources that

were directly provided by the City (for example, the staff time of City employees, the use

of City owned equipments, etc.). Therefore, the data is not complete enough to be

represented in the BMPDSS. A review furtherealed that the cost information

available at UVM Redesigning American Neighborhood (RAN) program are based on

USEPA data (1999 a & b) that is the same use
from which the Vermont BMPDSS was developed.

Due to the navailability of the sitespecific cost data for Vermont and USEPA (1999 a &
b) data are presently used in UVM Redesigning the American Neighborhood program,
Tetra Tech has employed the cost information of existing BMPDSS model. As more site
specific infomation becomes available, the variables can be easily updated in BMPDSS.
Although the changes in these variables will result in changes in the total cost for
implementing BMP, the optimization and other BMPDSS results, such as sizing and
locations, have nompact due the changes.
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Appendix J i1 Stormwater Treatment and Control

Projects
Municipal Stormwater Management Activities To Date

It is noteworthy that over the past decade the 12 regulated MS4s and the municipalities of
Rutland City, St. Albans Cityral St. Albans Town have accomplished a significant

amount of work towards the goal of cleaning up the 12 lowland stormwater impaired
streams. Since 2001 over 14.8 million dollars from federal, state and private sources have
been invested in stormwater m@nance equipment and stormwater retrofits for

treatment and control. Most of these municipalities have created new municipal
stormwater management programs resulting in increased maintenance of their stormwater
infrastructure, education and involvementtw# public, the elimination of municipal
wastewater or industrial wastewater connections from drainage systems, and greater
oversight of new development during both the design and construction phases. See
Tables below
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MS4 MUNICIPAL STORMWATER PROJECTS

TOWN/ | PROJECT/ PROJECT PROJECT STATUS
WATERSHED | COMPLETION DATE COST
IMPAIRED / NOT ESTIMATED*
IMPAIRED
BURLINGTON/ ENGLESBY SHELBURNE RD AND $1,119,151 COMPLETED
RICHARDSON TERRACE
2005
BURLINGTON/ ENGLESBY BURLINGTON COUNTRY | $449,000 COMPLETED
CLUB
2002
BURLINGTON/ MAIN ST NA COMPLETED
CENTENNIAL 2001
BURLINGTON/ LAKE COLLEGE ST SW PARK $250,000% CONSTRUCT IN 2010
CHAMPLAIN
BURLINGTON CITY JETTERVACTOR TRUCK | $230,660 PURCHASE IN 2009
$25,000*% COMPLETED
CHITTENDEN COUNTY 11 PROJECTS
RAIN GARDEN PROJECTS 20062008
COLCHESTER/ FORT ETHAN ALLEN $786,078 COMPLETED
SUNDERLAND 2008
COLCHESTER /INDIAN CANYON RD $222,548 COMPLETED
2005
COLCHESTER/ WINOOSKI MALLETTS BAY $147,316 COMPLETED
OUTFL#1,2 AND VILLAGE
DRIVE OUTFL,
VALLEYFIELD OUTL.
20067
COLCHESTER VACUUM STREET $174,202 COMPLETED
SWEEPER
2007
ESSEX/ALDER | TOWN GARAGE FUELING | $91,952 COMPLETED
STATION
ESSEXINDIAN COLBERT ST $92,923 COMPLETED
2008
ESSEX/SUNDERLAND KELLOGG RD $250,000* CONSTRUCT IN 2009
ESSEX JCTINDIAN 5 CORNERS NORTH $331,266 COMPLETED
2007
ESSEX JCT/INDIAN FAIRFIEW FARMS $199,500 CONSTRUCT IN 2009
ESSEX JCT/INDIAN BROOKSIDE $83,400 COMPLETED
2006
ESSEX JCT| JETTERVACTOR TRUCK | $350,000 PURCHASE IN 2009
FRANKLIN COUNTY RAIN 3 PROJECTS $12,000 COMPLETED
GARDEN PROJECTS 20072009
MILTON JETTERVACTOR TRUCK | $225,000 COMPLETED
2005
MILTON/ RIDGE FIELD OUTFALL $36,000* COMPLETED
LAMOILLE 2007
SHELBURNE/ LONGMEADOW DRIVE $85,000* CONSTRUCT IN 2010
MUNROE
SHELBURNE/ HULLCREST PARK $717,596 COMPLETED
MUNROE 2006
SHELBURNE/ SALT-SAND STORAGE $450,000* COMPLETED
MCCABES SHED
2007
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TOWN/ | PROJECT/ PROJECT PROJECT STATUS
WATERSHED | COMPLETION DATE COST
IMPAIRED / NOT ESTIMATED*
IMPAIRED
SO. BURLINGTON VACUUM STREET $190,000 COMPLETED
SWEEPER
2006
SO.BURLING./ FARRELL ST-CCCC $1,300,000* COMPLETED
POTASH 2007
SO.BURLING./ SHELBURNE RD- $266,100 COMPLETED
NORTH & BARTLETT BARTLETT BROOK
2002
SO.BURLING./ MUDDY GREGORY DRIVE $32,000 COMPLETED
2007
SO.BURLING/ | WILLISTON ROAD-FRONT | $100,000 CONSTRUCT IN 2010
CENTENNIAL ROAD
SO.BURLING./ DORSET STSAN REMO NA COMPLETED
POTASH DRIVE
2007
SO.BURLING./ OAK CREEK-BUTLER $1,350,820* CONSTRUCT IN 2010
POTASH FARMS
SO.BURLING./ DORSET STI89 $130,62 COMPLETED
POTASH 2006
SO.BURLING./ OAK CREEK-BUTLER $520,000 CONSTRUCT IN 2012
POTASH FARMS, Phase 2
2010
SO.BURLING. JETTERVACTOR TRUCK $272,600 PURCHASE IN 2009
SO.BURLING./ POTASH TRIB 3 CITY $1,365,000 CONSTRUCT IN 2010
POTASH CENTER
SO.BURLING./ WINDING BROOK, VIL@ NA CONSTRUCT IN 2010
POTASH | DORSET PK, RIDGEWOOD,
CARDINAL WOODS, TWIN
OAKS
SO.BURLING./ FARRELL PARK $27,000 COMPLETED
POTASH 2008
UNIVERSITY OF UVM HORT FARM NA CONSTRUCT 2010
VERMONT/BARTLETT
VTRANS/ 1-89 EXIT 14W SB $25,000 COMPLETED
CENTENNIAL 2007
WILLISTON/ WILLISTON VILLAGE $291,500* CONSTRUCT 2009
ALLEN BUFFER PROJECT
WILLISTON/ WILLISTON HILLS $50,900* COMPLETED
ALLEN GULLIES A&B
2007
WILLISTON/ | WILLISTON HILLS GULLY 240,000 COMPLETED
ALLEN C
2008
WILLISTON/ OAK HILL ROAD SWALE $49,537* COMPLETED
ALLEN STABILIZATION
2007
WILLISTON/ EAST HILL ROAD-SOUTH | $80,000* COMPLETED
ALLEN ROAD CULVERT
2008
WILLISTON/ MEADOWBROOK $147,500* CONSTRUCT IN 2009
ALLEN
WINOOSKI/ MALLETTS BAY AVE $21,750 COMPLETED
MOREHOUSE 480WEIR & B
2003
WINOOSKI/ MALLETTS BAY AVE $550,000 CONSTRUCT IN 2009
MOREHOUSE
WINOOSKI VACUUM STREET $148,190 COMPLETED

SWEEPER
2005
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TOWN/ | PROJECT/ PROJECT PROJECT STATUS
WATERSHED | COMPLETION DATE COST
IMPAIRED / NOT ESTIMATED*
IMPAIRED
WINOOSKI VACTOR-JETTER $200,000* PURCHASE IN 2009
TRUCK
TOTAL $13,687,101

NON-MS4 MUNICIPAL STORMWATER PROJECTS

TOWN/ | PROJECT/ PROJECT PROJECT STATUS
WATERSHED | COMPLETION DATE COST
IMPAIRED / NOT ESTIMATED*
IMPAIRED
RUTLAND/ MOON DA #15 SWIRL $119,800* COMPLETED
SEPARATR
2008
RUTLAND/ MOON NE SCHOOL POND $17,000* CONSTRUCT IN 2009
RUTLAND CITY STREET SWEEPER $200,000 PURCHASE IN 2009
RUTLAND COUNTY RAIN 1 PROJECT NA COMPLETED
GARDEN PROJECTS 2008
ST ALBANS TOWN/ SR-DIVERSION POND $243,000* CONSTRUCT IN 2009
STEVENS
ST ALBANS TOWN/ SAINT ALBANS TOWN IP $172,550 CONSTRUCT IN 2009
RUGG
ST ALBANS DOWNTOWN SWIRL $52,000/Unit CONSTRUCT IN 2012
CITY/ SEPARATORS (9)
STEVENS
ST ALBANS VACTOR-JETTER $195,243 COMPLETED
CITY TRUCK
2008
TOTAL $999,953

PRIVATE STORMWATER PROJECTS

TOWN/ | PROJECT/ PROJECT PROJECT STATUS
WATERSHED | COMPLETION DATE COST
IMPAIRED / NOT ESTIMATED*
IMPAIRED
COLCHESTER/ EAGLE PARK COMPLETED
SUNDERLAND 2007
RUTLAND/ MOON WYNNMERE-RONALDO COMPLETED
COURT
2007
SO.BURLING./ HEATHERFIELDS $43,000 COMPLETED
POTASH 2005
ST ALBANS TOWN/ MAPLEVILLE DEPOT $100,000* COMPLETED
RUGG 2008
TOTAL $143,000
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12 MS4 MUNICIPAL

STORMWATER PROGRAM 20032008
ACCOMPLISHMENTS
CATCH BASIN CLEANING 2177.5 TONS

STREET SWEPING

2661.15 TONS

GREENUP & STREAM CLEAN-UPS

256.8 TONS

HAZARDOUS WASTES DISPOSED

1664 TONS (IN COUNTY

STORMWATER OUTFALLS
INSPECTED

1434

CATCHBASIN INSPECTIONS

2665 CATCHBASIN
INSPECTIONS EACH YEAR

STORM DRAINS LABELED FOR NO 5438
DUMPING

ILLEGAL OR ILLICIT DISCHARGES 50
DETECTED

ILLEGAL OR ILLICIT DISCHARGES 36

ELIMINATED

CONSTRUCTION EROSION SITE
INSPECTIONS

1108 CONSTRUCTION SITE
INSPECTIONS EACH YEAR

SITE PLAN REVIEW FOR
STORMWATER MANAGEMENT

752 SITE PLAN REVIEWS EACH
YEAR

MUNICIPAL STORWATER
DISCHARGE PERMIT RENEWALS

94

DOLLARS SPENT ON STORMWATER

$2,000,000/8 MS4

PROGRAM

MUNICIPAL EMPLOYEE TRAINING 483 HOURS
PET WASTE BAGS DISTRIBUTED 720,340
PUBLIC STORMWATER $

EDUCATON/ADVERTISING
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