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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 relating to implementation of remediation plans for Vermontôs seventeen 

stormwater impaired waters.  The Executive Summary and Chapter 2 of this report have been 

updated to reflect substantive developments since December 2008.  All other chapters and 

aspects of this report have not been significantly changed since the December 2008 draft, and 

continue to reflect issues discussed during the stakeholder process.  

Executive Summary 
 

Pursuant to 10 V.S.A. Section 1264(f)((3), the Vermont General Assembly directed the Vermont 

Department of Environmental Conservation to issue permits by January 15, 2010 to implement 

the Departmentôs Total Maximum Daily Loads (TMDLs) and Water Quality Remediation Plans 

(WQRPs) for each of the seventeen stormwater-impaired waters on Vermontôs 2004 Section 

303(d) List of Waters required by the federal Clean Water Act (33 U.S.C.1313(d)).  As discussed 

within this report, there are 12 ñurban watershedsò ï Allen, Bartlett, Centennial, Englesby, 

Indian, Moon, Morehouse, Munroe, Potash,  Stevens, Rugg, and Sunderland Brooks; and 5 

ñmountain watershedsò - North Branch of the Deerfield River, Roaring Brook, East Branch of 

Roaring Brook, Rice Brook, and Clay Brook.   

 

This report discusses the Departmentôs creation of an overall framework for remediation of these 

seventeen stormwater-impaired waters and the 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 requested of the Department. The number and scope of best 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) 

puts the cost of remediation at approximately $25.5 million dollars, and involves the construction 

of 236 retrofit BMPs (122 detention and 114 infiltration BMPs).  Remediation activities across 

all seventeen watersheds will cost far greater.   

 

Over the past several years, the Departmentôs Stormwater Management Program has been 

actively engaged in developing EPA-approved TMDLs for Vermontôs twelve urban stormwater-

impaired watersheds and preparing water quality remediation plans (WQRPs) for five mountain 

stormwater-impaired watersheds.  The Department has now completed EPA-approved 

hydrologic TMDLs for the twelve urban watersheds and is continuing to work with responsible 

parties developing watershed-specific WQRPs for the five impaired mountain watersheds.  

 

In order to increase the chance of successful implementation and develop the most scientifically 

sound, cost-effective and administratively feasible implementation framework to serve as the 

foundation for issuing implementation permits, the Department: 
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 Researched existing TMDL implementation approaches across the country and federal 

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 included 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 Burlington, Colchester, Shelburne, Rutland, St. Albans), the business 

community, individual homeowners, consulting firms, UVM, Lake Champlain 

Committee and regional planning associations.  

 

 Developed a computer-based best-management-practice (BMP) decision support system 

to identify different BMP options and associated costs. This system will guide the 

development of watershed-specific BMP plans that will identify the full suite of BMPs 

required to meet TMDL flow targets.   

 

 Actively engaged responsible parties in developing WQRPs for the five stormwater-

impaired watersheds.  

 

 Crafted an implementation framework that incorporates the Vermont Environmental 

Courtôs August 28, 2008 Judgment Order in In re: Stormwater NPDES Petition 

(Conservation Law Foundation Appeal) Docket No.14-1-07 Vtec.  The Courtôs Order 

granted CLFôs 2003 ñPetition for Determination that Existing Discharges in Potash, 

Englesby, Morehouse, Centennial and Bartlett Brooks Contribute to Water Quality 

Standards Violations and Require NPDES Permits.ò  The Order directed ANR to begin 

notifying existing unregulated dischargers of their obligation to apply for NPDES 

permits pursuant to the Departmentôs ñresidual designation authorityò under federal law.   

 

This report provides an overview of the Departmentôs research into TMDL implementation and 

permitting strategies and describes outcomes from the Stormwater Advisory Group (SWAG) 

process that was held during the summer of 2008.  This research, combined with the valuable 

input of SWAG members, helped to shape the Departmentôs overall implementation framework.   

 

The main components of the Departmentôs implementation framework for remediation of 

Vermontôs seventeen stormwater-impaired waters are: 

 

 Remediation of the twelve urban stormwater-impaired waters will commence through a 

combination of permits issued pursuant to Vermontôs federally delegated National 

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

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

systems (MS4s) and a NPDES permit to certain designated discharges pursuant to the 

Departmentôs ñresidual designation authorityò (RDA) under the federal Clean Water Act.  

 

 On January 22, 2010, the Department issued a draft General Permit (3-9014) for 

Stormwater Discharges from Small Municipal Storm Sewer Systems (MS4s).  This 
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permit requires coverage for the designated MS4s in the urban area municipalities of 

Burlington, Colchester, 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 develop and submit a 

single, comprehensive Flow Restoration Plan for the stormwater-impaired 

watershed. The 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 

the measures identified in the Flow Restoration Plan as necessary to meet the flow 

restoration target.    

 

 The draft 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. The permit recognizes that responsibility for site-specific 

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 RDA permits 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.  

 

 The Department has also issued a NPDES RDA permit with TMDL implementation 

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

impaired waters pursuant to the Vermont Environmental Courtôs August 28, 2008 

Judgment Order which granted CLFôs 2003 ñPetition for Determination that Existing 

Discharges in Potash, Englesby, Morehouse, Centennial and Bartlett Brooks Contribute 

to Water Quality Standards Violations and Require NPDES Permits.ò  The Department 

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:  
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o Designated Discharges from Property with Existing Impervious Surfaces that are 

Subject to a Previously Issued State Stormwater Permit.  These dischargers must 

by June 30, 2011, conduct and submit to the Department an Engineering 

Feasibility Analysis (EFA) to determine the best opportunities for upgrading 

stormwater treatment on their site. No later than eighteen (18) months after the 

Secretaryôs approval of the analysis and associated BMP design plans, the 

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 have a Previously Issued State Stormwater Permit.  

These dischargers must by December 31, 2010 conduct and submit a Site 

Assessment (SA) performed in accordance with the Departmentôs VTDEC 

Procedure for Site Assessments. If  the Department determines after review of 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 reopen the permit to specify and require 

implementation 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 amendment of the permit 

shall be subject to a formal notice and comment period.  Also, by no later than 

October 15, 2010, the 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 created a ñSmall Sites 

Guide for Stormwater Managementò to assist 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 Permit. By 

no later than October 15, 2010, the permittee shall maximize infiltration of 

stormwater runoff, prevent and eliminate soil erosion, and prevent and eliminate 

delivery of pollutants to stormwater conveyances. The ñSmall Sites Guide for 

Stormwater Managementò may be used to assist property owners in meeting these 

requirements.  

 

 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 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 controls are identified and implemented through permits (e.g. 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 data, additional actions are required. This 
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process may involve successive iterations of permitting, implementation, monitoring and 

evaluation. 

 

 The Department will continue to pursue federal funding for implementation activities and 

monies for studying the feasibility of a regional stormwater utility to foster remediation 

efforts.   

 

 The Department will continue to work with responsible parties in developing Water 

Quality Remediation Plans (WQRPs) for Vermontôs five stormwater-impaired mountain 

watersheds and 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 funding mechanism, implementation will be 

very difficult.  The Departmentôs implementation framework discussed in this report is supported 

by EPA guidance and by case studies of TMDL implementation efforts around the country.   

 

Finally, it should not be overlooked that substantial progress has been made in recent years by 

MS4 permittees implementing stormwater clean-up projects in stormwater-impaired waters.  The 

majority of these restoration projects have taken place as part of the MS4 General Permit 

program.  Substantial 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 control. Under the MS4 

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 involvement of the 

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 post-construction phases. 

 

Since 2001, the MS4 municipalities have initiated twenty nine stormwater treatment and control 

projects in the stormwater-impaired waters with a total expenditure upon completion of over 

$10.6 million dollars; an additional seventeen projects have been initiated that directly benefit 

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

by private developers or non-MS4 municipalities in the stormwater impaired watersheds.  These 

projects will remove tons of sediment and will contribute towards meeting the goals of the 

stormwater flow TMDLs. A rough estimate is that 15-20% 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 achieved in 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 

Appendix J. 
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Chapter One - Complexities of Implementation and 
Necessary Components for Successful Implementation  
 

The Department was often pressured during the TMDL development phase to simply ñissue the 

permitsò to accomplish implementation.  The Department has consistently resisted this approach, 

knowing that implementation will be complex and costly and that without careful planning and 

reliable funding implementation will fail, permits will be ignored, extensive enforcement efforts 

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

implementation, the Department has taken a more measured  approach by exploring the issues 

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

Stormwater 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 management practices (BMPs) required to meet the 

TMDL flow reduction targets in these highly developed watersheds is significant.  Initial 

modeling of just one of these watersheds (Potash Brook) puts the cost of remediation at 

approximately $25.5 million dollars, involving the construction of 236 retrofit BMPs (122 

detention and 114 infiltration BMPs). Examples of typical structural BMPs that might be 

required include: bioretention systems, stormwater ponds, stormwater wetlands, swales, and 

various infiltration practices.  

 

To best ensure successful and cost-effective implementation, the Department, in collaboration 

with EPA and their principal contractor, Tetratech, Inc, has developed a BMP decision support 

system that considers type, sizing, and placement of BMPs and produces different combinations 

of BMPs that can be compared to TMDL targets. The BMP Tool can also be used to estimate the 

cost associated with each identified implementation scenario.  Initial modeling results of 

different BMP implementation scenarios estimate 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 significantly as implementation proceeds.  Numerous implementation issues that may drive 

costs upward include:   

 

 The inherent spatial limitations of the twelve urban stormwater-impaired watersheds will 

make them particularly difficult and time-consuming to evaluate when planning which 

BMPs to implement. Limited space also makes many BMPs impractical ï e.g. 

construction of new stormwater systems.  

 

 In some watersheds with significant TMDL flow reduction targets, remediation activities 

may require implementing a large number of small-scale BMPs, even down 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.  
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 There is limited environmental data and scientific uncertainty as to how and when 

remediation targets will be met ï if at all - and differing opinions on the efficacy of 

proposed BMPs to achieve water quality standards.  This may lead to disputes.  

 

 Implementation is 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 as to who will have to implement BMPs.  

Issues of ñfairnessò will arise.      

 

 Landowners will face difficult implementation issues such as physical site constraints, 

and difficulties in managing stormwater runoff to and run-on from properties over which 

they have limited control or access. 

 

 The high cost of stormwater system retrofits is well documented.  These 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 and control systems.  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 Vermont to perform the planning and 

implementation work necessary to implement seventeen TMDLs.   The scarcity of firms 

may drive up consulting costs. 

 

Taken together, these ñon the groundò technical and administrative complexities and associated 

costs have increased the Departmentôs determination to develop a fundable and step-wise 

approach to implementation.  This approach is supported by EPA-sponsored research which has 

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

  

1. Adequate Funding   Successful TMDL implementation depends on the availability 

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 improvements and 

maintaining stakeholder faith and investment as the project progresses. 

 

2. Stakeholder Engagement  Developing a TMDL implementation plan is a 

resource-intensive undertaking, requiring significant investments of time, money and 

technology. Without stakeholder engagement, the return on such investments can be 

disappointing. Early stakeholder involvement can also speed the implementation process. 

Achieving meaningful stakeholder involvement in the development of the TMDL 

implementation plan results in stakeholders with ownership of the plan and a willingness 

to implement the recommended BMPs.  Development of a formal public involvement 
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process not only engages stakeholders, but also facilitates a government ï stakeholder 

relationship.   

 

3. Government Agency Involvement and Cooperation  Successful TMDL 

implementation also requires a coordinated effort between engaged, local stakeholders, 

local governments and state agencies.  Lack of communication and coordination between 

local governments and responsible agencies hinders implementation success. 

 

4. 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 implemented TMDL plans 

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 successful implementation of TMDL plans. 

 

5. Staging  Staged implementation is another common characteristic of successfully 

implemented TMDL plans.  Staged implementation means that the implementation 

process follows a step-wise approach, with interim goals and 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.  Monitoring after the first stage can 

inform decisions about BMP implementation in subsequent stages.  When resources are 

limited for TMDL implementation, staging provides a practical 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 streams established for the 

implementation of additional required practices.  EPA fully supports this concept as a 

means of implementing TMDLs. (See Best-Wong Memo, EPA 2006)  

 

6. Adaptive Management  EPA also recognizes that staging can go hand in hand with 

adaptive management.  (See Best-Wong Memo, EPA 2006).  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 controls are identified and implemented 

through permits (e.g. 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 data, additional actions are required. This process may involve successive 

iterations of permitting, implementation, monitoring and evaluation.  
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Chapter Two - An Overall Implementation Framework for 
Vermont  
 

In order to increase the chance of successful implementation and develop the most scientifically 

sound, cost-effective and administratively feasible implementation framework to serve as the 

foundation for issuing implementation permits, the Department: 

 

 Researched existing TMDL implementation approaches across the country and federal 

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 included 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 Burlington, Colchester, Shelburne, Rutland, St. Albans), the business 

community, individual homeowners, consulting firms, UVM, Lake Champlain 

Committee and regional planning associations.  

 

 Developed a computer-based best-management-practice (BMP) decision support system 

to identify different BMP options and associated costs. This system will guide the 

development of watershed-specific BMP plans that will identify the full suite of BMPs  

required to meet TMDL flow targets.   

 

 Actively engaged responsible parties in developing WQRPs for the five stormwater-

impaired watersheds.  

 

 Crafted an implementation framework that incorporates the Vermont Environmental 

Courtôs August 28, 2008 Judgment Order in In re: Stormwater NPDES Petition 

(Conservation Law Foundation Appeal) Docket No.14-1-07 Vtec.  The Courtôs Order 

granted CLFôs 2003 ñPetition for Determination that Existing Discharges in Potash, 

Englesby, Morehouse, Centennial and Bartlett Brooks Contribute to Water Quality 

Standards Violations and Require NPDES Permits.ò  The Order directed ANR to begin 

notifying existing unregulated dischargers of their obligation to apply for NPDES 

permits pursuant to the Departmentôs RDA authority.   

 

During the SWAG stakeholder meetings on implementation issues, a number of SWAG 

members gave support to the concept of placing the initial responsibility for TMDL 

implementation on the MS4 permittees.  This approach requires the MS4 permittees to work with 

the Agency to develop watershed-specific BMPs plans that will then be implemented through the 

most effective combination of municipal-led and private entity-led 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 thoughts on implementation.   The RDA 
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permit was incorporated into the Departmentôs implementation framework as necessitated by the 

Vermont Environmental Courtôs Judgment Order.   

 

The main components of the Departmentôs implementation framework for remediation of  

Vermontôs seventeen stormwater-impaired waters are: 

 

 Remediation of the twelve urban stormwater-impaired waters will commence through a 

combination of permits issued pursuant to Vermontôs federally delegated National 

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

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

systems (MS4s) and a NPDES RDA permit to certain designated discharges to five of the 

urban stormwater-impaired streams.  

 

 On January 22, 2010, the Department issued a draft General Permit (3-9014) for 

Stormwater Discharges from Small Municipal Storm Sewer Systems (MS4s).  This permit 

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

Colchester, 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 develop and submit a 

single, comprehensive Flow Restoration Plan for the stormwater-impaired 

watershed. The 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 necessary to meet the flow restoration target.    

 

 The draft 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. The permit recognizes that responsibility for site-specific 

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 RDA permits 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.  
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 The Department has also issued a NPDES RDA permit with TMDL implementation 

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

impaired waters pursuant to the Vermont Environmental Courtôs August 28, 2008 

Judgment Order which granted CLFôs 2003 ñPetition for Determination that Existing 

Discharges in Potash, Englesby, Morehouse, Centennial and Bartlett Brooks Contribute 

to Water Quality Standards Violations and Require NPDES Permits.ò  The Department 

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:  

 

o Designated Discharges from Property with Existing Impervious Surfaces that are 

Subject to a Previously Issued State Stormwater Permit.  These dischargers must 

by June 30, 2011, conduct and submit to the Department an Engineering 

Feasibility Analysis (EFA) to determine the best opportunities for upgrading 

stormwater treatment on their site. No later than eighteen (18) months after the 

Secretaryôs approval of the analysis and associated BMP design plans, the 

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 have a Previously Issued State Stormwater Permit.  

These dischargers must by December 31, 2010 conduct and submit a Site 

Assessment (SA) performed in accordance with the Departmentôs VTDEC Procedure 

for Site Assessments. If the Department determines after review of 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 reopen the permit to specify and require implementation 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 amendment of the permit shall be subject to a formal notice 

and comment period.  Also, by no later than October 15, 2010, the 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 created a ñSmall Sites Guide for Stormwater Managementò to assist 

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 Permit. By 

no later than October 15, 2010, the permittee shall maximize infiltration of 

stormwater runoff, prevent and eliminate soil erosion, and prevent and eliminate 

delivery of pollutants to stormwater conveyances. The ñSmall Sites Guide for 

Stormwater Managementò may be used to assist property owners in meeting these 

requirements.  
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 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 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 controls are identified and implemented through permits (e.g. 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 data, additional actions are required. This 

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

evaluation. 

 

 The Department will continue to pursue federal funding for implementation activities and  

monies for studying the feasibility of a regional stormwater utility to foster remediation 

efforts.   

 

 The Department will continue to work with responsible parties in developing Water 

Quality Remediation Plans (WQRPs) for Vermontôs five stormwater-impaired mountain 

watersheds and will issue permits as appropriate to foster implementation. .   

 

In conclusion, the Department believes that the use of the MS4 permit to require the MS4-led 

development of watershed-specific BMP plans is the most efficient and cost-effective 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 the retrofit BMP projects that 

will be used to remediate the streams. Once these watershed-specific plans are developed, it will 

be determined whether municipal-led BMP implementation, private entity BMP implementation, 

or a combination, will be used.  In many cases, municipal-led BMP retrofits may be the most 

cost-effective approach, especially if municipalities develop steady funding sources, such as 

stormwater utilities, stormwater fees, etc.  

 

Underlying Implementation Framework Assumptions 

 

During the SWAG stakeholder process, several key assumptions underlying the Departmentôs  

implementation strategy were discussed.  These include: the role and use of the Departmentôs 

BMP Tool, and the interrelated concepts of staged implementation, adaptive implementation and 

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 and cost-effective implementation, the Department, in collaboration 

with EPA-contractor, TetraTech, Inc, has developed a BMP modeling tool (the ñBMP toolò) that 

considers type, sizing, and placement of BMPs and produces results that can be compared to 

TMDL targets. The Department will use the BMP tool to aid MS4s in identifying the most 
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appropriate and cost-effective mix of BMPs to achieve each watershed TMDL target.  The BMP 

tool can also be used to estimate the costs associated with each identified implementation 

scenario.     

 

The Department plans 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.  The Department will ñground truthò BMP tool modeling exercises with the help of 

the MS4 permittees and private parties as implementation planning proceeds to ensure that 

proposed remediation activities are designed with a maximum awareness of existing constraints. 

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 stormwater best 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 is limited environmental data and scientific uncertainty as to the extent of the work 

necessary and the timing as to when remediation targets will be met, and differing opinions on 

the efficacy of proposed BMPs to achieve water quality standards. 

 

Given the three acknowledged ñtruthsò of implementation ï scope and number of required 

BMPs, significant costs, and limited resources - the Department has studied the concepts of 

ñstaged implementationò, ñadaptive managementò and ñadaptive implementationò and is 

committed to applying a blend of these concepts during TMDL implementation.  In response to a 

number of comments seeking clarity on our overall approach, the Department has coined the 

term ñstaged adaptive implementation and managementò to described the approach it will use.    

 

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 distinct steps, whereby 

implementation actions are taken in a step-wise 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 significant adjustments in the load 

and wasteload allocations.   

 

Adaptive Management  

 

Adaptive management is a process of ñlearning by doingò despite the existence of uncertainty.  

Adaptive management recognizes that the scientific models used for decision-making 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 the data are evaluated to 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 and implementation continues. In sum, this adaptive 

process allows decision-makers 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  

 

Adaptive 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 information to reduce 

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 

EPAôs TMDL program.  A specific concern addressed in the resulting report entitled ñAssessing 

the TMDL Approach to Water Quality Managementò is that 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 ineffective and therefore wasteful of limited resources.  The 

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

ñlearning while doingò approach.  This approach, known as ñadaptive implementation,ò is the 

process whereby a water quality 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 made to the implementation plan 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 quality in the impaired water body.  

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

TMDL.   

 

Staged Adaptive Implementation and Management 

 

The Department may use a combination of these three concepts - staged implementation, 

adaptive implementation and adaptive management ï in moving forwarding with TMDL 

implementation. Regardless of the term coined or used, the Department will implement as 

follows:   

 

 As described in this report, the Department will  use the MS4 permit to require that MS4 

permittees, in consultation with the Department, prepare watershed specific BMP plans. 

These plans will include a BMP implementation schedule and a monitoring plan. 

 

  Each watershed specific BMP plan will selectively identify and prioritize a ñfirst roundò 

set of structural and non-structural BMPs using maximization of environmental benefit 

and cost effectiveness as the primary objectives.  The Departmentôs BMP tool will be 

used to identify these first, and subsequent, phases of BMPs.   
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 Upon implementation of the initial round of BMPs, monitoring will be conducted as 

specified in the BMP Plan.  Based on the performance of these BMPs and the resulting 

response of the stream to these controls, then several choices may exist: 

 

o Improve monitoring: The Department may 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: Stormwater controls in an implementation 

stage may prove to be more or less effective than originally anticipated.  The 

Department may identify additional parties and strategies and require 

implementation of an additional round of stormwater controls.   

 

o Conduct a Use Attainability Analysis (UAA):  Subsequent data and analysis may 

indicate that the current water quality standard for a stream or class of streams is 

unattainable and needs to be revised to reflect realistic and attainable endpoints.    

 

  This process may involve successive iterations of permitting, implementation, 

monitoring and evaluation.  

 

 This process of ñlearning by doingò will also be used in implementing the WQRPs for 
the five stormwater-impaired mountain watersheds.  

 

The Departmentôs approach is supported by EPA and EPA-funded research.  In EPAôs 2006 

memo entitled ñClarification Regarding óPhasedô Total Maximum Daily Loads (Benita Best-

Wong), EPA indicated support for both the concepts of adaptive implementation and staged 

implementation.  This support was noted in an EPA-funded 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 to fit the general adaptive management approach ñwithin the current CWA parameters 

and regulations governing the USEPA and the statesô compliance with the Act.ò (p. 11).  This 

report went on to state that adaptive implementation should occur where uncertainty is 

substantial and the ñcosts of errorò are deemed significant.  

 

What is meant by ñerrorò and the ñcosts of errorò?  Standard implementation in the face 

of uncertainty creates the real possibility that strict adherence to the original 

implementation plan over time will cause resources to be spent on controls at sources and 

locations that will not produce desired water quality outcomes. This scenario can be 

avoided using the adaptive implementation approach.  Another benefit of the adaptive 

implementation approach is the possibility of continual learning and future 

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

may resolve stakeholder deadlocks, where disputes over defining the ñperfectò long-term 

plan became the enemy of taking any action at all.  (p. 6).   

 

Likewise, support for adaptive implementation was expressed by the National Resources Council 

in its report entitled ñAssessing the TMDL Approach to Water Quality Management (2001). 
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The Department believes that, regardless of the term used, this step-wise approach of 

implementation of initial controls, monitoring, evaluation, plan revision, and implementation of 

additional controls is appropriate given limited resources and the inherent and underlying 

uncertainties in current stormwater modeling and science.  These scientific uncertainties were 

discussed earlier by the SWAG during the Water Resources Boardôs Stormwater Docket 

proceeding and are set forth in the report from that Docket, entitled ñA Scientifically Based 

Assessment and Adaptive Management Approach to Stormwater Management (Stormwater 

Cleanup Plan Framework).ò 

 

These uncertainties are briefly summarized as follows:     

 

 The stormwater TMDLs were developed to establish targets to be used in guiding the 

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 

the full support of aquatic biota.   

 

 The TMDLs were developed using hydrological modeling to simulate in-stream flow 

duration curves, and two levels of surrogates (stormwater runoff flows as a surrogate for 

sediment loading, particularly from in-stream sources; and attainment stream flow 

duration curves to provide targeted thresholds for remediation efforts) used for predicting 

flow targets for an otherwise unpredictable criteria ï aquatic life support.  

 

 Based on current stormwater modeling and science, it is presumed that the 

construction/upgrade of stormwater controls within a watershed will result in a change in 

the flow regime, improvements in the aquatic habitat, and 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 unknown.  By implementing a first stage of controls 

the Department will be able to observe the ensuing response of the stream system, 

therefore allowing fine-tuning of the modeling and science that supports the predictions 

in the TMDL ï in other words, will the required stormwater controls reduce flow 

sufficiently to change the flow regime and will the stream-system and aquatic biota 

respond positively?  These questions must be answered.  

 

  Implementation will also take into account the following realities:   

 

 Permit deadlines will need to reflect the fact that 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 few years before 

stormwater retrofits are ñin the groundò and another few years before monitoring will be 

useful in detecting any changes in the in-stream response.  In other words, patience must 

be exercised ï it will take years, maybe decades, before improvements in aquatic biota 

are seen, particularly for streams that are currently geomorphically very unstable. This 

conclusion was also reached during the Water Resources Boardôs previous Stormwater 

Docket proceeding.  
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 In the case of municipalities, which may have many stormwater discharges, priorities will 

need to be set, budgets developed, and stormwater utilities formed (or some alternative 

local stormwater control), if desired by the municipality ï all of these steps will require 

time, and permit deadlines will need to be set accordingly.  

 



 18 

Chapter Three - Specific Components of Vermontôs 
Implementation Framework as Discussed with SWAG  
 

Additional components of Vermontôs framework for remediation of the twelve urban impaired 

watersheds and five mountain watersheds 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 plans. This framework is specifically designed to 

share similarities 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 more ambitious than the 

typical implementation plan, which generally involves a single TMDL for a single watershed.  

The initial phase of the Departmentôs TMDL implementation effort involved developing two 

necessary support elements, including: development of the overarching implementation strategy 

and obtaining necessary funding.    

 

A significant number of the SWAG participants agreed that the most sound, efficient and 

potentially cost effective way to ensure successful implementation of TMDLs for the twelve 

urban impaired streams is through the creation of a stormwater utility that would be responsible 

to plan for, manage, and fund implementation. While the SWAG did not define the scope of such 

a utility, options discussed included individual municipal utilities, a regional utility 

encompassing geographic areas with stormwater impaired watersheds, and a state utility that 

could serve to both implement these TMDLs and prevent future water quality impairments in 

other watersheds.  It was agreed by most SWAG members that a stormwater utility evaluation 

would be helpful in defining the scope of the utility best suited to manage and/or fund TMDL 

implementation.   

 

It is important to understand that although this implementation framework reflects the agreement 

of a large number of SWAG participants, certain elements of this framework have been further 

developed by the Department. It was the Departmentôs goal to build upon and refine the concepts 

developed in the 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 the Departmentôs first step in obtaining stakeholder 

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,  Conservation Law 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 Champlain 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 fundamental concepts of  this Plan. The Department will continue to engage SWAG as 

necessary and appropriate during the implementation of these TMDLs.    

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 previously 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 stormwater volume, it makes intuitive sense that 

as more stormwater controls in a watershed are implemented, the stream will benefit.  Given this, 

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

stormwater systems.  Vermontôs current stormwater law, 10 V.S.A. 1264a, has had the opposite 

effect by discouraging dischargers from upgrading existing stormwater systems, and by 

discouraging the renewal of expired permits.  Under Section 1264a, the Department may renew 

an expired stormwater permit for an existing 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 protection standards in Vermontôs Stormwater 

Management Manual.  In addition, any remaining sediment load must approximate ñnatural 

conditionsò. This standard is difficult to meet and can typically be obtained only through the use 

of offsite offset projects on other properties, which are difficult to find and expensive to 

undertake. As a result, this statutory requirement has had the effect of discouraging existing 

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

has resulted in a loss of the potential benefit to the stream from these upgrades.  

 

In those watersheds that are not currently affected by the Environmental Courtôs Judgment 

Order, SWAGôs recommended legislative changes would provide immediate benefits to these 

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

watershed specific implementation plans. SWAG members suggested the following potential 

legislative changes:  

 

 The state permit offset requirement for renewal of existing discharges should be 

eliminated. 

 

 Expired state permits should be allowed to be renewed or reissued if the existing 

stormwater system is upgraded to the maximum ñtechnically feasibleò extent (using 

an engineering feasibility analysis developed by the Department.   

 

 Any renewed permit for a voluntary retrofit should specify that additional upgrades 

will not be required unless site conditions change (e.g. redevelopment or new 

development of impervious surface over a regulatory threshold) that require 

additional controls to implement the TMDL.  
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Some SWAG members expressed concern that even if these changes are made, there may be 

no real incentive for private parties to voluntarily upgrade since it will not be known until 

watershed-specific BMP plans are developed whether or not treatment and control measures 

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.     

 

The Department has considered these comments and responds as follows:   

 

 Creating incentives for near term upgrades are not intended to suggest that existing 

systems with expired permits will not be targeted for upgrading later during 

implementation.  In fact, after on-the-ground examination of these systems, the 

Department believes that upgrading existing systems could result in a real 

environmental benefit to these streams at an overall reasonable cost.  Owners of these 

systems that voluntarily upgrade their systems in the near term and receive a renewed 

permit or new permit should receive a permit with a provision that additional 

upgrades will not be required unless site conditions change (e.g. redevelopment or 

new development of impervious surface over a regulatory threshold) and those site 

changes require additional controls to protect water quality.  

 

 The Department is aware that even though title protection is provided by the statutory 

ñtitle deferralò provisions there have been instances where the marketability of 

properties in these watersheds has been negatively impacted.  Voluntary upgrades in 

the near term and the renewal of these expired permits or issuance of new permits 

would clear up this perceived marketability problem. 

 

 Even if a stormwater utility is formed, the exact form of that utility will not be known 

for possibly 2-3 years, and it is possible that if a utility is formed, it may not assume 

responsibility for all 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 permit.  Members of SWAG expressed interest in encouraging the voluntary 

installation or upgrading of stormwater systems for these surfaces.  Recommendations to the 

Legislature would be similar to those described above for existing systems with expired permits.   

 

The Department is available to work with 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 necessarily involve 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 specific BMP plans, thereby beginning the remediation of the 

impaired streams in the near term.  

Remove Impediments to Permitting ï Modification of Interim Permitting 
Offset Requirements  

 

During the SWAG stakeholder meetings discussions were had regarding the offset requirements 

in Vermontôs stormwater law.  The tough ñzero dischargeò standards for new development and 

redevelopment during the interim period before TMDLs are implemented can generally only be 

met through the use of offsite offset projects. 10 V.S.A. Section 1264a.  Current law only allows 

treatment of discharges initiated prior to 1978 (currently unpermitted) and treatment of 

discharges from sites that are below permit thresholds to be used as offset projects.  In addition, 

offset projects may include culvert replacement, stream bank stabilization and other riparian 

corridor protection projects.  Permittees that create their own offset projects on property that they 

own or control, are authorized to undertake the offset project pursuant to their stormwater 

discharge permit.  Permittees that canôt create their own offset projects on their own property 

must seek assignment of offset credits generated by stand-alone offset projects that are 

performed by another individual or entity in the same stormwater-impaired watershed. These 

stand-alone offset projects must obtain a stand-alone offset project permit.  If no offset project 

opportunities are available, then development and redevelopment projects cannot proceed in 

stormwater-impaired waters. 

 

The Department plans to consider provisions for permit coverage of new development and 

redevelopment that modifies the offset requirement for new development and redevelopment by 

requiring that in lieu of implementing offset projects, developers would have the option to pay 

(based on impervious acreage) into a fund that would be used to implement stormwater control 

projects identified by the Department as necessary to implement the TMDL.  Municipalities will 

most likely be in the best position to implement these Department-identified projects. Unlike 

current offset projects, that are usually implemented based on expediency, these Department-

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. Army Corps requirements might impede 

upgrades to existing stormwater systems. The Department acknowledged this concern and 

committed to resolving internal permit coordination problems, which has been an ongoing effort 

over the past year. Additionally, the Department engaged 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, the Department will reissue the MS4 General Permit with 

requirements for implementing the stormwater TMDLs.  Vermontôs thirteen MS4 permittees 

include: Burlington, South Burlington, Essex, Essex Junction, Colchester, Winooski, Milton 

Shelburne, Williston, the Burlington International Airport, UVM and VTrans.  Three of 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).  Rutland City and St. Albans City and Town were 

represented in the SWAG.  The Department will discuss appropriate implementation strategies 

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

 

It is currently anticipated that MS4 permit conditions relating to TMDL implementation will, 

among other things, require MS4 permittees to:  

 

 Develop watershed specific BMP plans that identify and prioritize projects 

necessary to implement TMDLs and Include Public Participation.  The Department 

will work wi th the MS4 permittees to develop watershed BMP implementation plans.  

These plans will be developed during the first years of the MS4 permit.  The Department 

will complete the initial modeling with the BMP Tool prior to meeting with the MS4 

permittees.  The Department will 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 needed.  Subsequently, the Department will use the BMP Tool in working with 

the MS4 permittees to craft a watershed-specific BMP plan and take into account the 

individual needs of the communities in the watershed.  The BMP plans will include 

schedules for design, permitting and implementation as well as watershed specific public 

participation and outreach plans.   
 

 Identify and Implement Low-Cost Upgrades to Existing MS4 Permittee Discharges.  

This effort will occur during the first years of the MS4 permit and is expected to result in 

up-front and cost-effective benefits to the impaired streams. The Department will assist 

the MS4 permittees in identifying these low-cost upgrades and provide other technical 

assistance as requested. The Department will work toward expediting and coordinating 

the issuance of permits for these projects to provide immediate progress toward 

watershed remediation.   

 

 Require Prioritization and Implementation of Projects Identified in Watershed 

Specific BMP Plans. The MS4 permit will require that the watershed-specific BMP 

plans identify who will have responsibility for implementation of site specific BMPs.  

The MS4 permit will place initial responsibility on the MS4 permittees for controlling 

MS4 discharges to the impaired streams to meet the TMDL targets. The permit will 

recognize that responsibility for site-specific 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 exercise its residual 
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designation authority 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 

 

 Non-Traditional MS4 Permittees.  Vermontôs MS4 permittees include three ñnon-

traditionalò MS4s including the Burlington International Airport, UVM and VTrans. The 

MS4 permit will require that these entities work in cooperation with the Department and 

MS4 municipal permittees during preparation of watershed-specific BMP plans, 

cooperate with the appropriate MS4 municipal permittee 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 implementation, and 

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 decisions.  Case 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 baseline from which 

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 additional measures are needed. 

 

The SWAGôs funding subgroup discussed a number of potential state and federal funding 

sources. It was agreed that funding is essential for the following monitoring activities: 

biomonitoring, stream hydrology, stream geomorphic assessment, and BMP installation and 

effectiveness.   

 

The Department will continue to work with EPA to identify federal funding sources for 

monitoring and other implementation activities.  

 

Seed Funding to Ensure MS4 Permittee Involvement ï Funding for Exploration of 

Stormwater Utility Options, Development of Watershed Specific BMP Plans, and 

Implementation of BMPs  

 

This framework reflects the notion that the most sound, efficient and potentially cost effective 

way to ensure successful implementation of the urban watershed TMDLs is through the creation 

of a stormwater utility to plan for, manage and fund implementation and long term maintenance.  
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While the scope of such a utility was not defined, options discussed included individual 

municipal utilities, a regional utility encompassing geographic areas with stormwater impaired 

watersheds and a state-wide 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.  

 

The Department is currently exploring the availability of federal funding for stormwater utility 

evaluation and formation.  For example, the Department applied for an EPA 2009 State 

Innovation Grant in the amount of $297,000 to evaluate a potential stormwater utility model for 

Vermont. Although its request for this grant was recently denied, the Department continues to 

explore alternative federal funding sources.  The Department is also working with EPA to 

identify potential funding 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 if a utility is not 

formed, or if a MS4 permittee chooses not to join the utility.   

 Non-MS4 Discharges 

 

The Department recognizes that certain discharges may enter impaired waters directly and not 

drain through a MS4 system.  As discussed earlier, the Department has recently issued a NPDES 

RDA permit to require coverage for over 450 of these dischargers in five stormwater impaired 

brooks in Chittenden County pursuant to a Vermont Environmental Court Judgment Order.  

These included stormwater discharges to Bartlett, Centennial, Englesby, Potash, and Morehouse 

Brooks, that are not currently regulated by the MS4 permit or do not have a state stormwater 

permit or on-site controls that result in a no net contribution to the impaired stream. For purposes 

of the Departmentôs designation, any stormwater runoff that enters or commingles with a MS4 

system was considered to have coverage under the MS4 permit.   

Mountain Watersheds ï Implementation  

 

EPA regulations recognize that alternative pollution control requirements may obviate the need 

for a 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 within a reasonable 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 

TMDLs. ñGuidance for 2006 Assessment, Listing and Reporting Requirements Pursuant to 

Sections 303(d), 305(b) and 314 of the Clean Water Act, US EPA Office of Water, 7/2005.  

 

The stormwater-impaired mountain watersheds include the North Branch of the Deerfield River, 

Roaring Brook, East Branch of Roaring Brook, Rice Brook, and Clay Brook.  These watersheds 

differ substantially from the remaining urbanized ñlowlandò watersheds in terms of density of 

development, geographic position, hydrology, impairment source, and land ownership.  Based on 

these factors, the Department has concluded that use of the so-called ñ4b alternative,ò a non-

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 the same hydrologic stress as the 

lowland watersheds, and may in fact be impaired more due to sediment wash-off from developed 

land, as opposed to stream-channel modification.  This generalization is supported by 

geomorphic assessment data, preliminary hydrologic modeling, 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 

watershed, 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 strategies in partnership with the Department 

that are fully-integrated into development plans.  This last point strongly affects the cost and 

feasibility of the implementation plan. As explained to the SWAG, the Department is working 

with ski-area owners and their representatives on a case-by-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 conjunction 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 (WQRPs) have been 

submitted for review, the remaining three are still under development by the major stakeholder.   
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Appendix A ï Costs and Complexity of Stormwater TMDL 
Implementation  

Development of BMP Tool and Estimated Costs of Implementation 

The number and scope of best management practices (BMPs) required to meet the TMDL flow 

reduction targets in these highly developed watersheds will be significant.  Examples of typical 

structural and non-structural BMPs that might be required include: stormwater ponds, 

stormwater wetlands, swales, and various infiltration practices. 

 

In order to ensure successful and cost-effective implementation, the Department, in collaboration 

with EPA-contractor, TetraTech, Inc, has developed a BMP modeling tool that considers type, 

sizing, and placement of BMPs and produces different combinations of results that can be 

compared to TMDL targets. The Department is using 

the BMP tool to identify and calibrate the most 

appropriate and cost-effective mix of BMPs to achieve 

each watershed TMDL target.  Because there is a large 

number of BMP type, size, and location combinations, 

this type of analysis is time consuming and requires 

numerous computer model iterations and a significant 

data pre- and post-processing effort.     

 

The BMP Tool can also be used to estimate the cost 

associated with each identified implementation 

scenario.  Initial modeling results of different BMP 

implementation scenarios using the BMP Tool estimate 

that there will be an extremely high aggregate cost 

involved in the remediation work across all of the 

stormwater impaired streams. The Departmentôs initial 

modeling scenario for Potash Brook based on one 

potential suite of BMPs is in the range of $25 million. Appendix I of this report discusses in 

more detail the assumptions of the modeling 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:   

 

 The inherent spatial limitations of the twelve urban impaired watersheds will make them 

particularly difficult and time-consuming to evaluate when planning which BMPs to 

implement. Limited space also makes many BMPs impractical ï e.g. construction of new 

stormwater ponds.  

 

 In some watersheds with significant TMDL flow reduction targets, remediation activities 

may require implementing a large number of small-scale BMPs, even down to the 

household level.  This may require the creation of new permitting programs or ordinances 

Stormwater best management practice computer 
modeling tools developed for the Vermont Best 

Management Practice Decision Support System. 

VTDSS Analysis ToolsVTDSS Analysis Tools

Flow Duration Curve
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(e.g. to require downspout disconnections) and the inherent enforcement issues associated 

with such an effort.   

 

 There is limited environmental data and scientific uncertainty as to how and when 

remediation targets will be met ï if at all - and differing opinions on the efficacy of 

proposed BMPs to achieve water quality standards.  This will lead to disputes, and even 

potential litigation.  

 

 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 physical site constraints, 

and difficulties in managing stormwater runoff to and run-on from properties over which 

they have limited control or access. 

 

 The high cost of stormwater system retrofits is well documented.  These costs only 

increase over time.  

 

 BMP implementation 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 Vermont to 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 and high costs, is likely to inspire litigation and its associated costs.    
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Appendix B ï Common Characteristics of Successful TMDL 
Implementation  
 

Before embarking on its own implementation efforts, the Department felt that it was critical to 

investigate other statesô TMDL implementation efforts.  These would hopefully illustrate the 

factors that aid and hinder implementation efforts and provide guidance to the Department. 

 

Although there are currently no case studies of TMDL implementation efforts that are identical 

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 Tech Center for TMDL and Watershed 

Studies, which analyzed seventeen TMDL implementation case studies.  Although the TMDLs in 

the case studies are not specifically for stormwater, they do involve pollutants associated with 

stormwater runoff, including sediment, nutrients, 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 success of the TMDL in 

restoring water quality. (Benham, 2006)  

 

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

Hutton Creek in Virginia, ñStable financial and technical resources that were available over 

multiple years facilitated one-on-one contacts and participation in incentive-based 

NPS control programs.ò (Benham, 2006)  The consistent funding of implementation in Hutton 

Creek has resulted in significant water quality improvements and Hutton Creek is now an EPA 

Section 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 Nooksack River Basin in Washington, budgetary constraints reduced both the technical 

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

been made.  ñThese setbacks are threatening the attainment of water quality goals established by 

the TMDL, causing the re-closure of some of the shellfish beds that were recently reopened.ò 

(USEPA, 2005)  In addition to a reduction in water quality gains, the loss of funding during 

implementation ñresulted in a reduced involvement of local stakeholdersò in the Cascade 

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.    

 

While developing a financing plan requires significant time and effort, ñlocal jurisdictions that 

are proactive in developing and implementing comprehensive, sustainable financing strategies 

will find it easier to contend with the water quality management challenges ahead.ò (Maryland, 
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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 includes six steps, from 

educating decision makers about financial needs and securing start-up funding to identifying the 

technical elements of the plan and developing the funding system.  Each step in creating the 

financial plan requires considerable research and development and therefore should be addressed 

early in the TMDL implementation process.    

Stakeholder Engagement  

Developing a TMDL implementation plan is a resource-intensive undertaking, requiring 

significant investments of time, money and technology. Without stakeholder engagement, the 

return on such investments can be disappointing. (Jesiek, 2007)  Engaging stakeholders at the 

onset of implementation planning is critical for maintaining support throughout the TMDL 

implementation process.  Stakeholder engagement 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.  Additionally, 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 Texas, stakeholders began implementing Best Management Practices (BMPs) 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 involvement in the development of the TMDL 

implementation plan results in stakeholders with ownership of the plan and a willingness to 

implement the recommended BMPs.  One way to promote public participation and stakeholder 

involvement in the planning process is to develop a stakeholder involvement strategy. (Benham, 

2006, Appendix E)  ñA strategy that reflects the interests and concerns of stakeholders within the 

watershed is likely to generate meaningful participation.ò (Benham, 2006, Appendix E)  A 

stakeholder involvement 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 for participation. (Benham, 2006, Appendix E)  A specific, 

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 government ï stakeholder relationship.  In the development of the Hutton Creek 

implementation plan in Virginia, state Department personnel and municipal leaders had the 

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

was ñinstrumental in securing stakeholder participation and buy-in during the TMDL 

implementation plan process and subsequent BMP implementation.ò (Benham, 2006)  



 30 

Government Involvement and Cooperation 

Successful TMDL implementation also requires a coordinated effort between engaged, local 

stakeholders, local governments and state agencies.  In their review of successful TMDL 

implementation plans, the Center for TMDL and Watershed Studies found that the ñlack of 

communication and coordination between local governments and responsible agencies hindered 

implementation success.ò (Benham, 2006)   

 

In Iowaôs Slip Bluff Lake TMDL implementation plan, both national and state agencies 

cooperated to implement the TMDL.  Instrumental to the success of the 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 together 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 

ñdecision-support system (DSS) that can calculate various combinations of point and nonpoint 

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

that requires negotiation and compromise among stakeholders.ò (Jesiek, 2007).   

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 implemented TMDL plans 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 the most significant factor that 

hindered successful implementation of TMDL plans. (Benham, 2006)   

 

Availability of monitoring data prior to TMDL development establishes a baseline from which 

progress in meeting the TMDL can be measured.  In the implementation of the DuPage River 

and Salt Creek TMDL in Illinois, stakeholders chose to make monitoring a priority.  The 

stakeholder group cooperatively made monitoring decisions that have helped identify the sources 

of impairment and potential restoration locations.  The group also works together to analyze 

monitoring data to track implementation progress.  ñUsing this collaborative, science-based 

approach to decision-making helps to achieve buy-in from the (stakeholder group) members, 

ensuring credibility, trust, and transparency.ò (USEPA Region 5, 2007) 

 

ñIn addition to its evaluation function, monitoring information can also be used to target the 

location of implementation activities.ò (Maryland, 2006)  When water 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 

ñspatial analyses of monitoring data to identify subwatersheds where initial implementation 

would result in (the) greatest water quality improvement.  This approach ensured optimal 

utilization of resources and avoided over-implementation.ò (Benham, 2006) 

 

Monitoring is also crucial after BMP installation to assess progress in meeting the water quality 

goals established in the TMDL.  Regular monitoring after BMP implementation informs 

managers of when targets have been met and when additional measures are needed.  In Nine 
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Eagles Lake in Iowa, lack of sufficient monitoring data following BMP installation resulted in 

sediment reductions that exceeded the TMDL targets. (Benham, 2006)  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 implementation.  ñEvaluation monitoring should be conducted at the 

appropriate restoration stage, and over enough years to account for potential lag-times before 

drawing conclusions.ò (Maryland, 2006)  By establishing a monitoring plan, progress in meeting 

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 

plans.  Staged implementation means that the ñimplementation process follows a staged 

approach, with interim goals and milestones.ò (Benham, 2006)  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.  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 in 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 provides a practical 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 streams established for 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 management.  (Best-Wong 

Memo, EPA 2006).  ñAdaptive management is a systematic process for continually improving 

management policies and practices by learning from the outcomes of practices and programs that 

are underway.ò (Watzin, 2007). This approach is supported by EPA and reflected in 10 V.S.A. § 

1264(f)(3) and in the Departmentôs Stormwater Management Rule for Stormwater-Impaired 

Waters.  In the adaptive management approach, first round stormwater controls are identified and 

implemented through permits (e.g. 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 

data, additional actions 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 Portland, 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 progress in meeting the TMDLôs WLAs.  If the established benchmarks are not met, then 
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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 

evaluation of 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 C ï National examples of stormwater - TMDL 
implementation efforts 
 

As a part of the SWAG effort, Department staff spent considerable time researching and 

reviewing TMDL implementation activities across the country.  This research confirmed what 

the Department has long known ï that to date no other state has actually fully implemented a 

stormwater TMDL requiring the level of effort that will be required by Vermontôs stormwater 

TMDLs,   That is, neither the EPA nor any other state has to date required extensive construction 

of stormwater treatment practices for both public and private 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 date, the NPDES MS4 permit for municipal discharges is 

most commonly used to implement stormwater TMDLs. (See Appendix H: Stormwater TMDL 

Implementation: Case Study Summaries for examples of what other states are doing to 

implement stormwater TMDLs through the MS4 permit)   

 

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 agencies.  More 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 for ópollutants transported by stormwater.ô  

Currently, the state is developing a ñRoadmapò for the implementation of the 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.  Implementation will be 

accomplished through incorporating an adaptive management strategy.  The strategy will 

include: 1) reducing impervious cover (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 impact of IC on receiving water hydrology and 

water quality.   

 

While Eagleville Brook is not currently 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.     
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Worcester, MA Draft MS4 Permit 

 

EPA, which administers the federal stormwater program in Massachusetts, has issued a draft 

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 detention ponds which discharge to, or receive 

stormwater from, its MS4.  This includes municipal and privately-owned ponds.  Further, the 

municipality must 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. 

 

Minnesota MS4 Permit 

 

The State of Minnesota is planning to re-issue its MS4 permit in 2011 with requirements for 

municipalities to implement TMDLs for impaired waters within their jurisdictions. The state is 

currently working on crafting specific guidance to MS4s so that the municipalities can easily 

incorporate TMDL implementation plans into their Stormwater Pollution Prevention Plans 

(ñSWPPPsò).  One potential option for implementing 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 implementation schedule to stay on track with pollutant load reduction goals.   

 

Oyster 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 one source of 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 implement 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.  By the 3
rd

 year of 

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 the Columbia 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 also evaluate the 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 TMDLs. The six minimum control measures 

are designed to treat and prevent contaminated stormwater runoff from municipally controlled 

discharges and include: Public Education and Outreach, Public Participation/Involvement, Illicit 

Discharge Detection and Elimination, Construction Site Runoff Control, Post-Construction 

Runoff Control, and Pollution Prevention/Good 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 provide:  ñYou must comply with any more stringent effluent 

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 include 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 by 

municipalities to engage local residents and stakeholders in the TMDL implementation process.  

For example, municipalities implementing pathogen TMDLs often develop pet waste clean-up 

campaigns and programs to reduce geese habitat on residential properties.  Through 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 is also commonly 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 sweeping frequency. Stormwater TMDLs are also implemented 

through the post-construction runoff control minimum control measure.  Through this measure, 

municipalities can develop ordinances requiring Low Impact Development (LID) and stormwater 

treatment practices for new 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 states have yet to 

require structural treatment practices on such a large scale to address existing sources of 

stormwater flow.   
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Appendix D ï Vermontôs Stormwater Management Program  

Vermontôs Stormwater Program is one of the most comprehensive and stringent state programs 

in the country.  The Program implements both a state-law permitting program for post-

construction stormwater management of all impervious surfaces greater than one acre and a 

federally delegated NPDES permitting program for stormwater discharges associated 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 ñMS4ò systems.  All together, approximately 2,500 post-construction 

stormwater permits have been issued to date. Future permitting estimates include approximately 

430 post-construction permits per year, 450 construction stormwater permits per year and 

approximately 3,500 entities potentially subject to permit requirements for stormwater 

discharges associated with industrial activities.  

The Departmentôs Stormwater Program is also involved in the development of Total Maximum 

Daily Loads (TMDLs) and remediation plans for Vermontôs seventeen stormwater-impaired 

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 must be taken by identified discharges to meet the 

TMDL targets. Therefore, Vermontôs TMDL effort involves two distinct phases: the 

development of independently derived and scientifically  based remediation targets that are 

embodied in USEPA-approved TMDLs; and the development of implementation plans that 

identify both regulatory and non-regulatory strategies designed to meet the water quality 

standards.  
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Appendix E - Overview of Stormwater TMDL Development  
  

Impaired Streams and Vermontôs 303(d) List 

Biological communities in streams draining developed 

watersheds are subjected to many stressors associated with 

stormwater runoff.  These stressors are related either directly or 

indirectly to stormwater runoff volumes and include increased 

watershed pollutant load (e.g. sediment), increased pollutant 

load from in-stream sources (e.g., bank erosion), habitat 

degradation (e.g. siltation, scour, over-widening of stream 

channel), washout of biota, and loss of habitat due to 

reductions in stream base flow.  The stressors associated with 

stormwater runoff may act individually or cumulatively to 

degrade the overall biological community in a stream to a point 

where aquatic life uses are not fully supported and the stream 

does not attain the Vermont Water Quality Standards (WQS).   

 

Once a stream is determined to be ñimpairedò, therefore not meeting Vermontôs WQS, the 

Department is required pursuant to Section 303(d) of the federal Clean Water Act to list the 

stream on the state ñ303(d) listò and prepare a TMDL.  Seventeen Vermont streams have been 

listed on Vermontôs 303(d) list as principally impaired due to the effects of stormwater runoff 

(Figure 1).  Twelve of these stormwater impaired streams are in urban areas; the remaining five 

involve mountain watersheds.      
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Vermontôs twelve urban impaired stream TMDLs incorporate an innovative ñhydrologicò based 

approach to target setting. In sum, each TMDL establishes a flow reduction target aimed at 

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

reduction in stormwater flows, it is expected that positive changes will take place in the stream 

regime, thereby allowing the restoration of the streamôs biological communities as necessary to 

meet Vermontôs WQS.  Appendix B contains a detailed description of this hydrologic approach 

to TMDL development.    

This hydrologic TMDL approach is nationally recognized and fully supported by EPA, and is the 

outgrowth of a collaborative docket process initiated by the Vermont Water Resources Board in 

September, 2003 to 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 agencies, environmental groups and the general public. The 

Boardôs conclusions are set forth in ñA Scientifically Based Assessment and Adaptive 

Management Approach to Stormwater Managementò (Stormwater Cleanup Plan Framework) 

and referenced in 10 V.S.A. § 1264.  The Boardôs report proposes a framework for developing 

cleanup plans for Vermontôs stormwater impaired waters.  The key elements in the report are: 
























































































