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THE PURPOSE OF THIS WHITE PAPER 

This white paper is intended to provide decision makers with an understanding of  
1) The impacts of stormwater on the quality of Chittenden County’s surface waters and  
2) The features of stormwater management policies and regulations.   
This brief paper is not intended to furnish the final word on these subjects.  Rather, it presents 
a foundation of basic information in order to foster reflection and further discussion.   

THE SPECIAL NATURE OF STORMWATER 

When precipitation falls to the earth, it either is absorbed into the ground or flows across the 
earth’s surface.  Water absorbed into the ground becomes part of the groundwater system 
(aquifers and springs).  Water that flows across the earth’s surface (stormwater runoff) 
becomes part of the surface water system (streams, rivers, ponds, and lakes).   

Natural landscapes that contain many layers of vegetation (such as a canopy of trees, an 
understory of bushes, and a groundcover of grasses, herbs, and detritus) intercept falling 
precipitation before it strikes the ground.  This reduces the erosive force of precipitation and 
delays its accumulation on the ground surface.  Landscapes with fewer layers of vegetation 
(such as lawns) result in shorter delays.   

Depending on soil characteristics and the type of ground cover, the earth has a varying 
capacity to absorb water.  When precipitation accumulates on the ground surface faster than 
it can be absorbed into the earth, the excess water becomes stormwater runoff.  Particularly 
during major storms, the intensity and duration of rainfall can exceed the earth’s capacity to 
absorb water.  Impervious and hardened surfaces (such as rooftops, streets, and parking lots) 
totally prevent or greatly hinder water from percolating into the ground.   

Stormwater runoff flowing across the earth’s surface absorbs chemicals and physically propels 
undissolved particles and other suspended material.  Increased volumes of runoff tend to 
transport more absorbed chemicals and suspended material.  Steep slopes and hardened 
surfaces with less friction increase the velocity of the runoff and the speed that it accumulates 
into greater volumes.  Increased stormwater volume and velocity enable runoff to scour larger 
particles and to transport them downstream.  Vegetative groundcover and reduced slopes slow 
runoff, diminishing its ability to transport materials.   
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These transport mechanisms are a concern when transported materials include toxic substances 
and biological pathogens and when even non-toxic sediments and nutrients are deposited 
downstream so that they destroy or unbalance natural habitats.  Examples of pollutants that 
commonly are flushed from developed areas by stormwater include oil and grease from 
roadways and parking lots, pesticides and fertilizers from lawns, sediment from construction 
sites, and pet wastes and carelessly discarded litter from pedestrian ways.  Because some 
pollutants chemically adhere to suspended material, collecting and removing suspended 
material from stormwater is a key cleanup strategy.  Complicating our efforts to manage 
stormwater impacts is the fact that the pollution in stormwater can vary in type and 
concentration at different times and in different nearby places.   

Chittenden County’s winters create special stormwater issues.  A sizable portion of our total 
precipitation each year falls as snow, which often accumulates over time, then melts relatively 
quickly when the ground is still frozen, resulting in greater runoff.  The use of salt or sand to 
make roadways safe for winter travelers also creates a source of pollution.   

In summary, stormwater can impair water bodies in two interrelated ways: 
1) When we allow stormwater to accumulate in large volumes and attain high velocities, it 

can cause erosion, damage natural settings and private property, and endanger the public.   
2) When we allow stormwater that is transporting pollutants to be discharged into our water 

bodies, it can jeopardize public health, degrade the habitats of aquatic life and other wildlife, 
contaminate the sources for drinking water supplies, and discourage or prevent recreation.   

Both of these types of impairments can be so severe as to violate the law.   

Land development is not the only cause of water pollution.  However, land development 
(especially in the absence of effective stormwater management) clearly has the potential for 
adversely affecting the quality of stormwater for three reasons:   
1) The types of activities that occur in developed areas tend to result in increased amounts 

of pollutants being deposited onto ground surfaces, where they are vulnerable to being 
transported by stormwater into surface water bodies;  

2) Increased impervious land coverage tends to increase the amount of stormwater runoff, 
the rate at which it accumulates, and the velocity of discharges; and  

3) Reduced areas of vegetation and pervious surfaces tend to reduce the opportunities for 
pollutants to be filtered before stormwater is discharged into water bodies.   

FEDERAL AND STATE LEGAL MANDATES 

THE REGULATORY FOUNDATIONS 

The federal Clean Water Act (CWA), first enacted in 1972, directs the U.S. Environmental 
Protection Agency (EPA) to promulgate regulations and to carry out programs to improve the 
water quality of the nation’s waterways.  The CWA requires states to identify and publish a 
list of those waterways that are “water quality impaired” (that do not meet water quality 
standards).  This “303(d) list” for Vermont currently includes twenty-five waterways that are 
impaired due principally to stormwater runoff.  Twelve of these waterways are located in 
Chittenden County (see map).   
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The CWA also requires Vermont to develop by 2013 a Total Maximum Daily Load (TMDL) 
study for each waterway on the 303(d) list.  Each TMDL study would establish the existing 
pollutant levels in the waterway, compare these levels with Vermont standards, and develop 
an allocation to new and existing dischargers so that the impairment is corrected.   

If water quality problems can be remedied so that water bodies are removed from the 303(d) 
list prior to undertaking TMDL studies, we will avoid the expense and detailed regulation 
required by TMDL protocols.  Some people also question the validity of the tests used in 
Vermont to identify the 303(d) listed waterways and suggest that impaired waterways be 
retested before expensive stormwater management measures are implemented.   

In the mid 1970's, Vermont began requiring certain land developments to obtain stormwater 
discharge permits.  Initially, these efforts were administered by the Wastewater Manage-
ment Division of the Department of Environmental Conservation (DEC) of the Vermont 
Agency of Natural Resources (VANR).  Now DEC’s Water Quality Division administers 
this program.  Currently, there are about 2,500 stormwater permits statewide and about 
1,000 of these are located in the more developed municipalities of the State.   

Statewide, about 1,000 of these stormwater permits have lapsed, creating a serious backlog 
in the process of reissuing permits.  VANR is considering instituting new procedures for 
reissuing lapsed permits that would rely on landowners retaining licensed engineers to 
certify conformance with permit conditions.  VANR also recently has been developing a 
major revision to the Stormwater Management Rule / Manual that promulgates the 
standards that must be met by developers in order to obtain stormwater permits. 

LOCAL ACTIVITIES 

In the early 1970's, Chittenden County municipalities also began to recognize the problems 
of stormwater runoff.  Several of Chittenden County’s municipalities require the creation of 
undisturbed and vegetated riparian buffer zones.  In 1984, South Burlington adopted a 
watershed-based ordinance regulating stormwater for the Bartlett Brook watershed.  In 
1999, the City of Burlington received funds as part of the Pine Street Barge Canal settlement 
to implement the restoration of the Englesby Brook watershed.  A town-wide stormwater 
ordinance is currently under consideration by Colchester.   

THE PHASE II PROGRAM 

In 1990, as part of the implementation of the CWA, EPA developed regulations under the 
National Pollutant Discharge Elimination System (NPDES) that specifically address the 
water quality impacts of stormwater runoff.  These regulations applied to land developments 
and “municipal separate storm sewer systems” (MS4s).  MS4s essentially include any system 
designed or used by a public entity for collecting or conveying stormwater (except when 
combined with sanitary sewers).  EPA first imposed these stormwater regulations on large 
land developments and large MS4s under Phase I of the NPDES program in 1990.   

In 1999, the EPA began the process of extending NPDES stormwater requirements to smaller 
land developments and many of the nation’s smaller communities under the Phase II program.  
In particular, all MS4s not already governed by Phase I and located in an “urbanized area”  
(an area in one or more municipalities with a combined population of at least 50,000 and a 
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population density of at least 1,000 people per square mile) must comply with Phase II.  Eight 
Chittenden County municipalities (Burlington, Colchester, Essex, Essex Junction, Shelburne, 
South Burlington, Williston, and Winooski) meet these criteria.  VANR has the authority to 
require additional MS4s to participate in the Phase II program.  VANR already has decided 
that the Burlington International Airport, the University of Vermont, VTRANS and the City of 
Rutland will take part in Phase II.  It is not necessary for a community to have an impaired 
waterway for that community to be required to participate in Phase II. 

By March 10, 2003, these eight Phase II municipalities must submit to the Water Quality 
Division a Notice of Intent (NOI) for coverage under a “Phase II General Permit” to be 
issued by VANR.  The EPA has issued national guidelines for an acceptable NOI and in 
late January 2002, the Water Quality Division released a draft Phase II General Permit. 

The Phase II program requires each municipality to describe in its NOI a program that is 
designed to reduce the discharge of pollutants to the “maximum extent practicable,” protect 
water quality, and satisfy the appropriate water quality requirements of the CWA.  To accom-
plish these objectives, the NOI must indicate a five-year program of “best management 
practices” and “measurable goals” that the community has selected to satisfy each of six 
“minimum control measures”:  
1) Public Education and Outreach,  
2) Public Participation / Involvement,  
3) Illicit Discharge Detection / Elimination,  
4) Construction Site Runoff Control,  
5) Post-Construction Site Runoff Control, and  
6) Pollution Prevention / Good Housekeeping.   

THE LOWES DECISION 

On June 29, 2001, the Vermont Water Resources Board (WRB) issued a Memorandum of 
Decision on the Hannaford Bros. Co. and Lowes Home Centers, Inc. request to discharge 
stormwater to Potash Brook in South Burlington.  The WRB ruled that the state could not 
issue or reissue a stormwater permit to a development located in the watershed of a waterway 
on the 303(d) list for which the state had not prepared a TMDL allocation, if the development 
would result in new or additional discharges of measurable and detectable levels of a pollutant 
contributing to the impairment.  The heart of this decision was WRB’s reversal of its previous 
position that a stormwater management facility installed in conformance with the State’s 
Stormwater Manual was presumed to meet Vermont water quality standards.  On January 18, 
2002, the WRB issued a final decision in the Lowes case, which triggers the possibility of an 
appeal to the Vermont Supreme Court.   

As a result of this decision, VANR plans to issue beginning in March 2002 General Permits 
for stormwater discharges in the twenty-five stormwater impaired waters of the state.  These 
“Watershed Improvement Permits” are different from the “Phase II General Permit.”  Both 
types are referred to as “general permits,” because each will set standards that apply to more 
than one similarly regulated entity, rather than issuing an individual permit to each entity.   

 
 



 6

VANR proposes that the Watershed Improvement Permit for each impaired water will require 
1) All existing state stormwater permittees to be in compliance with their existing permit 

conditions,  
2) A selected set of existing stormwater dischargers to undertake modifications to improve 

the quality and reduce the impact of the discharge (Municipalities are likely to fall into 
this category, particularly if they have extensive roadway discharges) and  

3) All new development to comply with the new Stormwater Manual standards.    

OTHER STORMWATER-RELATED ACTIVITIES 

DEC’s Water Quality Division is currently developing the TMDL study for phosphorus 
pollution of Lake Champlain.  Stormwater is generally regarded as a major source of 
phosphorus.  The impaired waterways illustrated on the map included in this paper do not 
account for all of the stormwater discharged into Lake Champlain from Chittenden County, 
as there are “direct discharges” from areas along the lakeshore.  Upper Lake Champlain 
includes Burlington and Shelburne Bays, which are the water sources for 110,000 Chitten-
den County residents.  Additional information is available at http://www.anr.state.vt.us/dec/ 
waterq/lakesTMDL.htm. 

DEC’s Water Quality Division is undertaking a series of basin plans for Vermont’s major 
watersheds.  A watershed commission recently has been formed for the Lamoille River.  In 
the future, a plan will be prepared for the Winooski River.  Additional information is 
available at http://www.anr.state.vt.us/dec/waterq/planning plan.htm. 

Currently, four bills in the Vermont Legislature deal primarily with stormwater issues:   
� S.276 and H.644 would amend the stormwater management statute to attempt to clarify 

state law regarding stormwater permit issuance in impaired watersheds,  

� S.277 would authorize a municipality to establish a stormwater management capability, 
similar to its authority to establish and operate sewage systems, and  

� H.566 would require municipalities to comply with state stormwater rules only to the 
extent that the state pays the cost of compliance from a newly created “municipal 
stormwater compliance assistance fund,” which is proposed to be funded with $200. 

ALTERING OUR APPROACH TO STORMWATER MANAGEMENT  

For many years, we have endeavored to reduce the flooding caused by major storms by 
collecting and moving water off of streets and paved surfaces and channeling it into receiving 
waters.  The stormwater management approach used to do this has treated stormwater as a 
“problem” and has focused on managing the quantity of stormwater and its rate of discharge.   

This approach used public regulation of private land development and made significant public 
investments in order to literally build the “solution” to the stormwater problem:  stormwater 
infrastructure (which includes, but is not limited to, catchbasins, storm drainage piping, road 
ditches, flood control basins, ponds, dry basins and swales).  The design of this infrastructure 
was based on civil engineering protocols intended to provide for adequate storm drainage and 
to forestall the rapid accumulation of flooding stormwater.   

http://www.anr.state.vt.us/dec/ waterq/
http://www.anr.state.vt.us/dec/ waterq/
http://www.anr.state.vt.us/dec/waterq/planning
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In hindsight, this approach appears to have underemphasized the proper maintenance of 
public and private stormwater facilities.  We also have paid too little attention in the design 
of facilities to the impacts that stormwater has on the quality of our surface waters.  The 
cumulative effects of these shortcomings in our past approach to stormwater management 
exacerbate the need to consider these factors now and to take actions to rectify them.   

As outlined in the previous section, federal and state-mandates (as well as our own recogni-
tion of the deteriorating condition of many water bodies) prevent us from neglecting these 
concerns any longer.  We are called upon to alter our approach to stormwater management 
so that we  
1) Treat stormwater as a resource (not as a problem) and  
2) Address the water quality of stormwater (not merely its quantity).   
Altering our approach to managing stormwater so that we treat it as a resource with 
important water quality concerns merely recognizes the reality that stormwater greatly 
contributes to our own cherished water bodies.   

Conventional stormwater infrastructure simply is not designed to accomplish all of the 
objectives of the new approach we must now embrace.  Our new approach requires more 
flexible tools to manage the complex resource management issues presented by stormwater.   

Two factors also argue for examining the potential for intergovernmental and regional 
approaches to stormwater management in Chittenden County: 
1) Watersheds do not respect municipal boundaries.  As a consequence of the Lowes decision, 

the watersheds of impaired waterways soon will be the subjects of general permits that 
may result in municipalities having to undertake heightened stormwater management 
actions.  If these waters continue to be impaired, TMDLs will be developed that likely will 
require greater management efforts.  In addition, the waterways in the County drain into 
Lake Champlain, which already has been identified as being phosphorus-impaired.  The 
waterways that currently are not impaired need to be well-managed to provide for future 
planned growth that does not result in water quality degradation and impairment.   

2) The geographic proximity of the municipalities in Chittenden County that have impaired 
waterways and/or are required to participate in the Phase II program provides an oppor-
tunity to engage in cost-saving, joint endeavors that take advantage of economies of scale.  
Even those communities not currently mandated by federal and state law to participate in 
these heightened management programs stand to benefit by taking part.   

At this time, three areas of intergovernmental collaboration in Chittenden County appear 
useful in developing cost efficient and environmentally effective stormwater management 
plans: 
1) Map stormwater infrastructure systems and stormwater permittees, 
2) Undertake a regional program of public education and participation on stormwater 

concerns, and  
3) Research the advantages and disadvantages of alternative mechanisms (such as munici-

pal / regional stormwater utilities) for implementing stormwater management activities. 

 


