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Executive Summary and Overview 
 

Overall Description 
 

Section 305(b) of the Federal Water Pollution Control Act (also known as the Clean Water Act or 

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

waters to the US Environmental Protection Agency (EPA) on a biennial basis. This 2010 Water 

Quality Integrated Assessment Report (the 305(b) Report), prepared by Vermontôs Department of 

Environmental Conservation (DEC) summarizes water quality conditions throughout Vermont with 

the known conditions updated with information and data from the 24-month reporting period of 

January 1, 2008 through December 31, 2009. 

 

Vermont has approximately 7,100 miles of rivers and streams based on 1:100,000 scale maps.  

Vermont also has 300,000 acres of fresh water wetlands and 812 lakes and ponds (those at least 5 

acres in size or those named on US Geological Survey maps) totaling about 230,900 acres. Surface 

waters (not including wetlands) are classified as Class A or Class B. 

 

Vermontôs water quality policy states that rivers, streams, lakes and ponds should be of high 

quality, and in most instances, DECôs water quality monitoring programs indicate this to be true.   

Detailed surface water assessment results are provided in Chapter 4, but aquatic life use support and 

swimming use support for Vermontôs surface waters are summarized in the figure below.   Aquatic 

life and swimming uses are supported on over 89% of assessed rivers and streams and on more than 

62% of inland lake acres.  In Lake Champlain, although phosphorus pollution impairs swimming 

uses in the majority of lake acres, aquatic life use is in fact supported on 88% of the lake.   

 

 

Figure 1. Assessment of Aquatic Life and Swimming Uses in Vermont Lakes and Rivers.  
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The US Environmental Protection Agency (EPA) has requested that Vermont also assess the  

attainment of fish consumption use in light of the advisory for mercury issued by the Vermont 

Department of Health in June 1995, and revised in 2000 and 2007.  The advisory was issued as the 

result of fish tissue sampling that documented the occurrence of mercury in the tissue of all fish, 

particularly in walleye and lake trout, and also PCBs in lake trout in Lake Champlain.  Taking the 

fish consumption advisory into consideration, the fish consumption use of all the state's waterbodies 

ranges from stressed to impaired.  Deposition of mercury from the atmosphere is the overwhelming 

source of mercury in fish.  The fish consumption advisory is in Appendix A. 

 

The Wetlands Section of DECôs Water Quality Division (WQD) has assessed and monitored 

wetland condition in the state for over ten years. Since personnel and financial resources are limited, 

it has been incumbent upon the state to insure important wetland functions and values are protected 

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

Wetland Rules are currently being amended through the formal rulemaking process.  The new Rules 

contain a number of provisions that will enhance the protection of Vermontôs wetlands. 

 

No comprehensive studies have been completed on the quality of Vermontôs groundwater.  The 

quality of this vast resource is believed to meet drinking water standards for most of its consumers.  

During the 2010 305(b) reporting period, significant legislation passed relating to groundwater 

protection.  On the state level, legislation passed that recognized the groundwater resources of the 

state are held in trust for the public.  The legislation also created a Groundwater Withdrawal Permit 

Program in order to protect this finite public resource.  On the federal level, the Groundwater Rule 

that requires sanitary surveys on a regular basis for public water systems became effective in 2009. 

 

 

Assessment Methodology 
 

As described in DEC's Assessment Methodology, miles of rivers and streams, and acres of lakes 

and ponds are placed into one of four categories by degree of support of designated uses - full 

support, stressed, altered or impaired.  Fully supporting and stressed waters are those that meet the 

goals of the water quality standards.  Impaired waters do not meet goals of the water quality 

standards because of one or more particular pollutants.  Altered waters do not meet water quality 

standards because of non-pollutant effects (e.g., alteration of flow to generate electricity). 

 

During the two years since the 2008 305(b) Report, the Basin 8 Winooski River Watershed Water 

Quality and Aquatic Habitat Assessment Report was completed and the Basin 16 Northern 

Connecticut River Watershed Assessment Report was started. Basin-specific assessment reports are 

available from DEC upon request and many are located on the DEC Water Quality Division 

website.   

 

DEC continued to conduct its monitoring, assessment, and listing of waters consistent with the 2006 

Assessment and Listing Methodology.  Soon after this 2010 305(b)/303(d) integrated report is 

produced and impaired waters lists are finalized, there are plans to make some additions and 

revisions to the Assessment and Listing Methodology.     In addition, a committee is reviewing and 

revising the September 2005 Vermont DEC Ambient Water Quality Monitoring Program Strategy 

with the idea of prioritizing the many monitoring efforts. 
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Rivers and Streams Assessment 
 

The assessment of Vermontôs river and stream surface water quality and aquatic habitat conditions 

has been updated from the 2008 305(b) assessment with water quality information and data from 

waters monitored and assessed during the 1/1/08 to 12/31/09 reporting period.  Using the EPA 

estimate of 7,100 miles of perennial rivers and streams, approximately 5,781 miles or 81% were 

assessed for this 2010 305(b) report. 

 

The major causes of impairment and stress to Vermont rivers and streams include sediments, flow 

alterations, physical habitat alterations, nutrients, metals, turbidity, pathogens, and temperature in 

that order.  The river assessment process is in the process of attempting to distinguish the relative 

contributions of sediment due to overland sheet runoff from construction sites and other land use 

activities or streambank de-stabilization directly from the sediment impacts due to incising stream 

channels and the changes in channel and bank erosion and sediment deposition and transport that 

result from the stream system instability. 

 

 

Lakes and Ponds Assessment 
 

The assessment of Vermontôs lake surface water quality and aquatic habitat conditions has also 

been updated from the 2008 305(b) assessment with water quality information and data from waters 

monitored and assessed during the 1/1/08 to 12/31/09 reporting period.  All lakes and ponds within 

the borders of Vermont are considered as inland lakes or ponds except for the 11 segments of Lake 

Champlain.  Moore Reservoir and Comerford Reservoir on the upper Connecticut River, Lake 

Memphremagog and Wallace Pond are transboundary waters that are reported as ñinland lakes.ò  

 

In Lake Champlain, none of its 174,175 acres found in Vermont fully support designated uses due 

to the combined effects of mercury and other contamination, nutrient accumulation, and non-native 

species.  No acres in the Vermont portion of Lake Champlain support fish consumption use due to 

elevated levels of mercury or polychlorinated biphenyls (PCB) in fish tissue.  Sedimentation is a 

stressor in Lake Champlain.   In the 55,561 inland lake/pond acres that were assessed for the 2010 

305(b) Report, the causes of impacts to those acres include mercury, phosphorus, pH (acidification), 

water level fluctuations, and invasive exotic species.   

 

 

Wetlands  
 

The Wetlands Section of the Water Quality Division has assessed and monitored wetland condition 

in the state for over ten years.  Prior to 2010, bioassessment and monitoring strategies had been 

singularly linked with the lakes and rivers sections of the DECôs Water Quality Division.  In many 

respects the connection between the Wetlands Section Bioassessment Program and the lakes and 

rivers water quality monitoring programs make sense since many of Vermontôs wetlands occur 

adjacent to lakes and streams.  Additionally, the assessment and monitoring programs measure a 

number of like water quality parameters.  However, while bioassessment efforts were evolving, the 

opportunities to expand and include findings from the Vermont Natural Heritage Programôs work 

related to wetland communities had not transpired.  
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The importance of biomonitoring being integrated with wetland community type is that once a 

specific wetland community type is identified, it will yield a well defined and expected set of 

ecological parameters.  A specific wetlandôs biological condition and significance can then be 

measured against the predicted floral and faunal community members, soils, hydrology, bedrock 

influence, assessed functions, and water quality of the type.  Thus, where possible the Vermont 

Natural Heritage Program wetland community types will be used in tandem with the Cowardin 

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

 

As a practical approach to bioassessment and monitoring efforts, Vermont has developed a new 

Vermont Rapid Assessment Method (VRAM) that will be used and refined, along with existing 

level I, II, and III wetland bioassessment methods, thus including the identification of wetland 

stressors and impacts determining site specific wetland condition.   

 

The recent completion of the National Wetland Inventory (2008) mapping effort increased 

Vermontôs identified wetland acreage by approximately 10 percent statewide, and 34 town-funded 

wetland mapping initiatives increased those townsô wetland acreage even higher. Given the large 

increase in known wetland acreage, much of it forested, adjacent to existing wetlands, or newly 

identified small isolated wetlands, the benefits to assigning natural community types to wetlands 

becomes evident as the distinction between impaired, impacted but healthy, or reference conditions 

become clearer when linked to predicted natural community conditions.  For 2010, the Wetlands 

Section will initiate its Vermont Wetland Bioassessment Program Monitoring Strategy working in 

tandem with the WQD Lakes and Rivers Sections and Vermontôs Natural Heritage Program. 

 

 

Groundwater 
 

Groundwater is currently used for drinking water by approximately 70% of Vermontôs population. 

About 46% of the population is self-supplied while about 24% is served by public water systems 

using groundwater. The results of the study on groundwater interference caused by the pumping of 

Public Community Water Supply (PCWS) sources indicate that, overall, groundwater interference is 

not a chronic problem in Vermont. 

 

About 87% of the public community water systems in the State have their corresponding Source 

Protection Areas or aquifer recharge areas mapped on a hydro-geologic basis.  The remaining public 

community water systems are using 3,000 foot radius circles as their Source Protection Areas. 

 

During the 2010 305(b) reporting period, significant legislation passed relating to groundwater 

protection.  On the state level, legislation passed that recognized the groundwater resources of the 

state are held in trust for the public.  The legislation also created a Groundwater Withdrawal Permit 

Program in order to protect this finite public resource.  On the federal level, the Groundwater Rule 

that requires sanitary surveys on a regular basis for public water systems became effective in 2009. 

 

To date, nine areas in Vermont have had the groundwater re-classified due to contamination such 

that it can no longer be used for drinking water.  One new area in Rockingham was re-classified this 

biennium while another area was investigated for re-classification and a third situation found an 

alternative means of addressing the contaminated groundwater without the reclassification. 
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Listings of Waters 
 

Development of Vermontôs 2010 303(d) List of Impaired Waters runs concurrently with the 

development of this 2010 Section 305(b) Integrated Report.  Consequently, the final 2010 303(d) 

List of Impaired Waters has not been included directly in this 305(b) Report.  The 303(d) List of 

Impaired Waters, which needs approval by EPA, will be finalized and made available separately.  

DEC will also make available separately Vermontôs  List of Priority Waters that includes waters not 

on the 303(d) List.  This 305(b) report, in combination with Vermontôs 303(d) List and List of 

Priority Waters are considered Vermontôs complete Integrated Water Quality Report.  

 

Vermontôs 2008 303(d) List of Impaired Waters was approved by the New England regional office 

of EPA during the 2010 reporting period (approval on September 24, 2008).  The 2008 303(d) 

listing identified a total of 113 waters as being impaired (98 river/stream segments and 15 

lakes/ponds). The 2010 303(d) List potentially adds 10 segments, however, 13 segments are 

proposed for delisting resulting in a total of 110 segments as being impaired. 

 

Vermont's 2008 listing of other priority waters outside the scope of 303(d) was also finalized in 

2008.  This consists of a number of listings and includes: impaired waters that do not need a TMDL; 

waters in need of further assessment; waters with completed and EPA-approved TMDLs; and, 

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

 

During the 2010 Section 305(b) reporting period, the New England regional office of EPA approved  

nine TMDL determinations that had been completed by DEC.  This brings to ninety-five the total 

number of TMDLs affecting Vermont waters that have been developed by DEC and approved by 

EPA since 2001.  These TMDL waters are in various stages of TMDL implementation, but many 

remain impaired.    

 

Major State Water Quality Issues 
 

There are a number of statewide water quality issues which relate to the management and 

improvement of Vermontôs water quality and water resources.  Discussions and status have been 

prepared for the following topics and are fully presented in Chapter 3: 

Stormwater TMDLs implementation 

Climate change and water/wetland resources 

Dams and hydro-electric facilities 

Atmospheric deposition of pollutants 

Lack of statewide vegetated buffer requirements  

Floodplains and surface water protection 

Lakeshore development and alteration of littoral habitat 

Eutrophication of lakes 

Large farms and potential pollution 

Nutrient criteria 

Invasive exotic plants and animals in surface waters and wetlands 

Chlorides and water quality  

Pharmaceuticals, personal care products, and other contaminants in waters 

E .coli contamination and mircrobial source tracking 
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Chapter 1: Introduction 
 

Section 305(b) of the Federal Water Pollution Control Act (also known as the Clean Water Act or 

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

waters to the US Environmental Protection Agency (EPA) on a biennial basis. The 2010 Water 

Quality Integrated Assessment Report (the 305(b) Report) summarizes water quality conditions 

throughout Vermont with the known conditions updated with information and data from the 24-

month reporting period of January 1, 2008 through December 31, 2009.  Also included are water 

resources monitoring/assessment program information for rivers and streams, lakes and ponds, 

wetlands and groundwater.  The report contains information on certain pollution control programs, 

costs and benefits, monitoring progress, swimming beach closures and statewide water issues.   

 

Vermont has approximately 7,100 miles of rivers and streams based on 1:100,000 scale maps and 

about 24,500 miles based on 1:5000 scale maps.  Vermont also has 300,000 acres of fresh water 

wetlands and 812 lakes and ponds (those at least 5 acres in size or those named on US Geological 

Survey maps) totaling about 230,900 acres. Surface waters (not including wetlands) are classified as 

Class A or Class B.   Class A waters are managed for enjoyment of water in its natural condition, as 

public drinking water supplies (with disinfection when necessary) or as high quality waters which 

have significant ecological values.  Class B waters, which are managed for high quality, may have 

minimal, minor or moderate change to aquatic biota or habitat according to the waterôs management 

type B1, B2 or B3.  Certain Class B waters have an overlay Waste Management Zone for public 

protection below sanitary wastewater discharges.  No waters have yet been typed as B1, B2, or B3. 

 

There are approximately 1,192 miles of Class A rivers and streams and 3,383 acres of Class A lakes 

and ponds in Vermont (these figures do not include rivers/streams above 2,500 feet elevation which 

are also Class A).  Approximately 908 stream miles are Class A(2) public water supplies and 284 

miles are Class A(1) ecological waters.  For lakes and ponds, there are about 2,990 acres of Class 

A(2) public water supplies and 393 acres Class A(1) ecological waters.  Approximately 315 miles 

of the Class B rivers and about 15 acres of Class B lakes have a Waste Management Zone.  The 

Waste Management Zone (WMZ), similar in effect to an overlay zone in land use regulation, is 

created on a site-specific basis to accommodate the direct discharge of treated sewage effluent to 

surface waters.  The length of the zone must meet Class B standards but it recognizes an increased 

risk in the stretch of water for contact recreation.  

 

The Vermont portion of the Batten Kill along with the West Branch of the Batten Kill (totaling 

about 33 miles), the Lower Poultney River (about 22 miles), a 3.8 mile segment of the 

Ompompanoosuc River and a 1.3 mile segment involving Pikes Falls on the North Branch of Ball 

Mountain Brook have each been designated as an Outstanding Resource Water (ORW).  The 3.8 

mile segment of the Ompompanoosuc was designated ORW in 1996.  All other ORWs noted above 

were designated in 1991. No ORWs have been designated since 1996. 

 

Wetlands within Vermont are classified as Class One, Class Two or Class Three.  Class One 

wetlands are those wetlands that are exceptional or irreplaceable in their contribution to Vermont's 

natural heritage and that merit the highest level of protection.  Class Two wetlands are those 

wetlands, other than Class I wetlands that, are so significant, either taken alone or in conjunction 

with other wetlands, that they merit protection.  Class Three wetlands are those wetlands that have 
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not been determined to be so significant that they merit protection, either because they have not 

been evaluated or because when last evaluated were determined not to be sufficiently significant to 

merit protection. The majority of wetlands within Vermont are Class Two. 

 

The 2010 Water Quality Assessment Report describes whether or not the state's surface water uses 

as defined by EPA and Vermontôs Water Quality Standards fall into one of four use support 

categories.  The four use support categories used by DEC are full support, stressed, altered, or 

impaired.  The four use support categories are described below.   

 
Full Support - This assessment category includes waters of high quality that meet all use support 

standards for the waterôs classification and water management type. 

 

Stressed - These are waters that support the uses for the classification but the water quality and/or aquatic 

biota/ habitat have been disturbed to some degree by point or by nonpoint sources of human origin and 

the water may require some attention to maintain or restore its high quality;  the water quality and/or 

aquatic habitat may be at risk of not supporting uses in the future; or the structure or integrity of the 

aquatic community has been changed but not to the degree that the standards are not met or uses not 

supported. Data or other information that is available confirms water quality or habitat disturbance but not 

to the degree that any designated or existing uses have become altered or impaired (i.e. not supported). 

 

Altered - These are waters where a lack of flow, water level or flow fluctuations, modified hydrology, 

physical channel alterations, documented channel degradation or stream type change is occurring and 

arises from some human activity, OR where the occurrence of exotic species has had negative impacts on 

designated uses.  The aquatic communities are altered from the expected ecological state.  This category 

includes those waters where there is a documentation of water quality standards violations for flow and 

aquatic habitat but EPA does not consider the problem(s) caused by a pollutant or where a pollutant 

results in water quality standards not being met due to historic or previous human-caused channel 

alterations that are presently no longer occurring. 

 

Impaired - These are surface waters where there are chemical, physical and/or biological data collected 

from quality assured and reliable monitoring efforts that reveal 1) an ongoing violation of one or more of 

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

most probable cause of the violation. 

 

Water uses include, but are not limited to, aquatic biota/habitat, contact recreation (swimming and 

wading) and secondary contact recreation (fishing or boating), public water supply, aesthetics, fish 

consumption, and agricultural water supply.  A determination of use support is made following the 

Vermont Surface Water Assessment Methodology (2006) and using information gathered and 

provided to DEC by water resources personnel, fish and wildlife biologists, aquatic biologists, lake 

and river organization members, and other qualified individuals or groups.  The 2010 Water Quality 

Assessment Report identifies the distance in miles of rivers and streams and area in acres of lakes 

and ponds that were assessed. 

 

For Section 305(b) reporting purposes, river or stream segments and lake and pond segments where 

one or more uses are not fully supported (i.e. either altered or impaired) are considered not to be 

meeting the Water Quality Standards, due to the violation of one or more Water Quality criteria.    

Violations of Water Quality criteria are substantiated by chemical, physical or biological water 

quality data collected through monitoring.  In accordance with EPA 303(d) guidance, waters 
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reported for 303(d) purposes in the year 2010 list of waters are impaired waters that need or would 

benefit from a pollution budget determination more commonly known as a Total Maximum Daily 

Load (TMDL) determination.  The 2010 303(d) list of waters is being developed concurrently to the 

2010 305(b) Report.  As the 2010 303(d) list needs EPA approval, that information is presented 

separately from the 2010 305(b) Report so as not to slow the schedule for releasing the 305(b) 

Report.  The 305(b) Report, the 303(d) list, and the other lists of waters, when taken together, 

represent Vermont integrated reporting as the information is inextricably linked. 

 

A rotating basin schedule is used when assessing the state's waters, covering roughly one-fifth of 

the state each year, from the 17 major river basins found in Vermont.   The 2010 305(b) Report 

contains updated water quality information primarily for basins 1, 2, 7, 10, 11, 12, 13, 14, but also 

contains a summary of the entire state's water quality.  For 2010 assessment reporting and listing 

purposes, DEC relied on its 2006 Assessment and Listing Methodology.   This methodology can be 

found on DEC's Water Quality Division web site (www.vtwaterquality.org) or by referring to the 

2006 305(b) Report.  A map illustrating the 17 Vermont river basins is provided below. In addition, 

Vermontôs 305(b) report provides information on any water quality sampling projects of statewide 

impact.  In this report, findings from a statewide survey of lake water quality, undertaken in 

conjunction with USEPAôs National Lakes Assessment, is presented (Chapter 4). 

 

The 305(b) Report remains a highly visible mechanism for communicating to Congress, Vermont 

residents and the Vermont General Assembly about the state of the state's water quality and about 

the current major surface water quality issues.  EPA's Index of Watershed Indicators relies heavily 

on 305(b) reports from each of the 50 states.  Also, the 305(b) reporting process is an important 

tracking tool for the performance of water quality protection initiatives under the Core Performance 

Measures of the Performance Partnership Agreements and the Government Performance for Results 

Act.  This report, as well as the last several biennial Vermont Section 305(b) Reports, can be found 

on the internet at http://www.anr.state.vt.us/dec/waterq/wqdhome.htm. 

 

 

http://www.vtwaterquality.org/
http://www.anr.state.vt.us/dec/waterq/wqdhome.htm
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EPA's vision for State 305(b) Integrated Reports is the "...reports will characterize water quality and 

the attainment of water quality standards at various geographic scales."  EPA's more detailed vision 

states that the 305(b) reports will: 

$ Comprehensively characterize the waters of the States, Tribes, Territories and the Nation, 

including surface water, ground water and wetlands. 

$ Use data of known quality from multiple sources to make assessments 

$ Indicate progress toward meeting water quality standards and goals. 

$ Describe causes of polluted waters and where and when waters need special protection. 

$ Support watershed and environmental policy decision-making and resource allocation to 

address these needs. 

$ Describe the effects of prevention and restoration programs as well as associated cost and 

benefits. 

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

1. Battenkill,Walloomsac, Hoosic  
2. Poultney-Mettowee 
3. Otter Creek, Little Otter, Lewis  
4. Lower Lake Champlain 
5. Upper Lake Champlain 
6. Missisquoi  
7. Lamoille  
8. Winooski  
9. White  
10. Ottauquechee, Black 
11. West, Williams, Saxtons 
12. Deerfield 
13. Lower Connecticut 
14. Wells, Waits, Ompompanoosuc 
15. Passumpsic 
16. Upper Connecticut 
17. Lake Memphremagog 
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Chapter 2: Vermont's Waters and Water Programs 
 

Summary Description of Vermont's Surface Water Quality  
 

Vermontôs water quality policy states that rivers, streams, lakes and ponds should be of high 

quality, and in most instances, DECôs water quality monitoring programs indicate this is the case.  

Support of designated uses in Vermontôs water is high in most surface waters.   The two exceptions 

to the high percent full support of uses are the fish consumption use in all waters because of 

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

 

As Vermont is only now developing a  specific program of assessing and monitoring wetland water 

quality, the water quality of wetlands is not yet known.  In addition to work it has already 

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

an operational wetlands assessment program.  It has been incumbent upon the stateôs limited 

resources to insure important wetland functions and values are protected from being lost to 

development or other destructive practices.  

 

No comprehensive studies have been completed on the quality of Vermontôs groundwater.  In most 

cases it is believed that groundwater quality meets or exceeds drinking water standards.  A full eval-

uation of groundwater is needed, however, to provide a characterization of this important resource. 

 

Atlas and Total Waters 
 

The estimates of the number of miles of rivers and streams in Vermont varies depending on the 

source and the scale of the mapping on which that source draws.  Vermont has approximately 7,100 

miles of rivers and streams based on EPAôs Total Waters Database, which uses 1:100,000 scale 

maps.  However, Vermont has approximately 24,493 miles of river and stream calculated using the 

National Hydrography Dataset (Version NHD080221, local resolution, schema 1.06) derived by 

photo-interpretation of 1:5,000 scale aerial orthophotographs.  Originally, Vermont DEC used Don 

Websterôs 1962 list of miles compiled from the work of former Department of Water Resources 

engineers or the U.S. Army Corps of Engineers and the total was 4,936 miles for its assessment 

work.  Vermont DEC currently uses the 7,100 number as the total on which to base assessed and 

unassessed miles.  Discussion on how to use the large 1:5000 scale estimate of stream miles is 

underway.  

 

Vermont has 230,900 acres of lakes, reservoirs and ponds and 300,000 acres of freshwater 

wetlands.  The surface area of lakes, ponds and wetlands represent approximately 828 square miles 

of water or about 8.6% of the state's total 9,609 square mile area.  

 

Vermont's border waters include the Connecticut River on the east (border with New Hampshire), 

Lake Memphremagog and Lake Champlain on the north (partial border with the Province of 

Quebec) and the Poultney River and Lake Champlain on the west (partial border with New York).  

The 17 major river basins of Vermont shown on the earlier map drain to one of four large regional 

drainages: Lake Champlain, the Connecticut River, Lake Memphremagog, or the Hudson River.  

Additional surface water resource information is contained in Table 1 below. 
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Table 1.  Atlas 

State population 621,254  (2007 estimate) 

State population change (1990 - 2000) 8.2 % increase 

State surface area 9,609  square miles 

State population density 65 persons/sq mi 

Number of water basins 17 

Miles of perennial rivers & streams 7,099   (includes the Conn River) 

Border miles of shared rivers/streams (subset) 262      (Conn R. 238, Poultney 24) 

Longest river in the state (not including Conn R.) 100 miles (Otter Creek) 

Largest river watershed in the state  (not including Conn R.) 1080 sq miles (Winooski R watershed) 

Number of lakes, reservoirs & ponds over 20 acres 280 

Number of lakes, reservoirs & ponds from 10 to 20 acres 190 

Number of lakes, reservoirs & ponds (at least 5 acres but less 

than 10 acres) 

148 

Number of significant lakes, reservoirs & ponds less than 5 

acres(or size unmeasured)  

206 

Deepest in-land lake (Willoughby) 308 feet 

Greatest depth of Lake Champlain (off Thompsons Point) 394 feet 

Acres of lakes, reservoirs & ponds
1 

230,927 

Acres of freshwater wetlands
2 

300,000 

1
   Number includes the Vermont portion of Lake Champlain, some private waters and some waters less than 5 acres in 

size. This figure also accounts for two CT River impoundments, Moore and Comerford Reservoirs, which are 1,255 and 

777 acres in size respectively. The figure also accounts for newly inventoried ponds that were not previously tracked in 

Vermontôs Lake Inventory Database and for some minor lake size changes that were identified via GIS analyses. 

2   Number does not include wetlands found on agricultural lands that are actively used for agricultural purposes 

 

There are no coastal waters, estuaries or tidal wetlands in Vermont.  However, due to the size of 

Lake Champlain (approximately 120 miles long and 12 miles wide at its widest), the lake is 

considered an inland sea by many residents of Vermont, New York and Quebec.  The Atlantic 

Ocean and Inland Waterway are accessible to the south from Lake Champlain via the New York 

Barge Canal.  The Richelieu River, St. Lawrence River and the Atlantic Ocean are accessible to the 

north through Canada. 

 

For the 2010 Section 305(b) Report, DEC continues to use the EPA Total Waters estimate.  Before 

the VHD-based estimate can be incorporated into its various water quality assessment efforts, DEC 

will need to revise the lengths of rivers and streams throughout the state on a systematic basis 

involving each waterbody. 

   

 

Water Pollution Control Programs 
 

DEC is designated as the lead water quality management agency for the State of Vermont.  In that 

role, DEC administers a wide variety of programs that are intended to control, reduce or prevent 

pollution from point and nonpoint sources to the Stateôs surface and ground water resources.  For 

the purpose of describing program effectiveness, DECôs various water pollution control programs 

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

 
Water Quality Standards   

The Water Quality Standards are the foundation of the stateôs water pollution control and water 

quality management and protection efforts.  The Water Quality Standards are promulgated by the 

Vermont Water Resources Panel and provide the specific criteria and policies for the protection and 

management of Vermontôs surface waters.  The classification of waters (rivers, streams, lakes and 

ponds) as Class A, Class B, or Class B with a Waste Management Zone are the management goals 

to be attained and maintained.  The classification also specifies the designated water uses for each 

class.  Class A waters are either A1 (ecological waters) or A2 (public water supplies).  Class B 

waters could fall within one of three water management types (B1, B2 or B3) after consideration by 

the Water Resources Panel, however, as of the date of this report, no Class B water has been typed.  

The Standards used when preparing this report were last amended  January 1, 2008 

(www.nrb.state.vt.us/wrp/rules.htm).   

 

The Standards establish narrative and numeric criteria to support designated and existing uses.  

Designated uses, as established in Sections 3-02(A), 3-03(A) and 3-04(A) of the Standards, mean 

any value or use, whether presently occurring or not, that is specified in the management objectives 

for each class of water.  Table 2 lists the designated uses. 

 
Table 2. Designated Uses for Water Classifications. 

 

Designated Uses Class A(1) ï 

Ecological Waters 

Class A(2) ï Public 

Water Supplies 

Class B Waters 

Aquatic Biota, Wildlife & Aquatic Habitat V V V 

Aesthetics V V V 

Swimming & Other Primary Contact 

Recreation 
V  V 

Boating, Fishing & Other Recreation Uses V  V 

Water Supplies  V V 

Agricultural Uses (Irrigation of Crops ...)   V 

 

 
Watershed Planning Process  

Vermont has been implementing a watershed approach to surface water quality planning.  The 

watershed planning process is an inclusive public process that takes into account current and past 

assessment, planning, and implementation activities at the state and local levels.  Assessments are 

followed by basin plans that summarize current and prior water pollution or water quality 

management activities.  This rotational planning process also identifies topics or areas of special 

importance in the basin, available management tools to address those topics, and specific 

recommendations on how to address key topics, including recommendations for continuing 

community-based planning or implementation action.   River basin specific "watershed councils" 

provide input concerning strategies and recommendations.  Each basin plan updates previous basin 

plans. Each basin is unique in its problems and opportunities.  Assessment, planning and 

implementation are constantly occurring at many different levels from the activities of landowners 

to municipal, state and federal levels and evolving with public participation.  

 

http://www.nrb.state.vt.us/wrp/rules.htm
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Watershed planning educates citizens about what they can do to reduce pollution, coordinates 

pollution reduction activities and invites the public to help establish priorities for management 

projects.   In the 2008 305(b) reporting period, the watershed planning program had grown to eight 

watershed coordinator positions as part of the Clean and Clear program funding but program cuts 

have since reduced that number to five in the 2010 305(b) period.  Watershed Coordinators, who 

work to develop consensus through Watershed Councils, have been the catalysts for dozens of 

projects and have interacted with thousands of people to promote water quality protection. 

 
Table 3. Basin Planning Initiative - Status for All Basins (as of December 2009). 

 
Components of the Basin 

Planning Process 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17 

Public forums held I,O C C I C C C I,O C C C O O C  C 

Watershed Council formed C C C I C C C I,O C O C I  C  C 

Local water quality concerns 

identified 

I,O C C I C O,C C I,O C O C O I,O C  C 

Panel discussions on water 

quality issues held 

C C C O C I,O C I C O C I I,O C  I 

Strategies for water quality 

issues formulated 

I,O C C  C I,O C I C I C  I,O C  I 

Review of town plans & 

zoning regulations 

I C C C C I C I C I,O C  I C  I 

Develop water management 

type classification proposal  

 C     C  C  C      

Meetings with towns on 

classification proposal 

 C     C  C  C      

Watershed plan draft I C O  C I C  C I C   C   

Public hearings on draft plan  C I  C  C  C  C   C   

Final basin plan  A   A*   A*   A  A   A   

Outreach to schools and 

local groups 

I,O O O O O O O  O O O  I,O O  O 

Basin Assessment Report  C C C  C C C C C C C C C C C C 

Phase I SGA I,O,C O,C O,C C I,C O,C O,C O,C C O O,C O,C O O,C  I,C 

Phase II SGA I,O,C O,C O,C C I,C O O,C O,C O,C  O,C O,C O O,C  I,C 

Bridge & Culvert Inventory I,O,C O,C O,C C O O,C C C  O O,C O  O   

Dam Inventory  O O O C  C I,O C  I      

Biological Monitoring O,C O O O O,C O O,C O,C O,C O O O  O   

Restoration Projects O O,C I,O,C O,C I O,C O,C O,C O,C I,O I,O,C  I O  O,C 

Key to Table: I = initiated, O = ongoing, C= completed; SGA=stream geomorphic assessment; A= ANR adopted plan 

and A* = ANR approved plan but lacking mandated typing portion. The basins above are: Basin 1 - Batten Kill, 

Walloomsac, Hoosic; Basin 2 - Poultney-Mettowee Rivers; Basin 3 - Otter Creek; Basin 4 - Southern Lake Champlain; 

Basin 5 - Northern Lake Champlain; Basin 6 - Missisquoi River; Basin 7 - Lamoille River; Basin 8 - Winooski River; 

Basin 9 - White River; Basin 10 - Black and Ottauquechee Rivers; Basin 11 - West, Williams & Saxtons Rivers; Basin 

12 - Deerfuield; Basin 14 ï Stevens, Wells, Waits, Ompompanoosuc Rivers; Basin 15 - Passumpsic River; and Basin 17 

- Lake Memphremagog. 

 

At this time, there are six basin plans that have been completed and there are four others that are in 

progress.  Many actions listed within each of these are in various stages of ongoing activity, 

initiation, and completion (see Table 3 above).  A detailed description of the basin planning 

progress for 2010 is available in a report prepared for the Vermont Legislature and available from 

the Water Quality Division.   
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Strengthening the Watershed Planning Process 

ANRôs Water Quality Division is currently involved in an internal review of the basin planning 

process: identifying its strengths and weaknesses and opportunities for improvement.  This effort is 

exploring the potential for a realignment of the process to more fully integrate it across ANR, DEC, 

and other State programs to leverage efficiencies where possible.  The general goal is to enhance 

coordination of the numerous  water-related planning processes within DEC and ANR, and develop 

a statewide plan that spotlights the highest-priority strategies needed to protect Vermontôs waters  in 

a time of competing resource needs.  Examples where enhanced coordination is envisioned include 

the Lake Champlain TMDL Implementation Plan, the River Management Programôs corridor 

planning and protection program, NPDES stormwater and wastewater permitting programs and 

ANRôs State Lands Acquisition Process.  The Water Quality Divisionôs current vision is that the 

statewide strategic plan will feature such components as:   

 

Identification of State Water Resource Goals and Objectives: This component would lay out 

the vision for Vermont Waters, including descriptions of healthy, functioning, and 

supporting watersheds.  

 

Water Quality Monitoring Program Strategy (WQMS): This component would direct how 

monitoring resources are allocated, how monitoring data are vetted and archived, how 

information is assessed, and how it is delivered to the public.  

 

Water Quality Education Chapters: This would establish a statewide roster and description 

of stressors upon water quality and quantity that is typically a component of each individual 

basin plan. This would provide a statewide educational document on water quality issues.   

 

Protection and Remediation Programs: This section would be a compendium of rules, 

procedures, and best practices that outlines state technical assistance services available to 

assess and remediate various stressors.  This section may update the current Continuous 

Planning Process, and can serve to focus implementation of the anti-degradation provisions 

of the Vermont Water Quality Standards and Clean Water Act, to maintain existing uses 

while identifying and supporting identification and protection of high and very high quality 

waters within each basin.  

 

Gap Analysis: This component would  identify gaps between the most important stressors 

affecting water quality, and the regulatory, technical assistance, and cost-share funding 

programs currently in place.   

 

Tactical Basin Implementation Plans:  This component would describe the process for 

developing individual, basin-specific and geographically explicit plans that document 

existing use where known, establish priority monitoring and assessment approaches, and list 

planning, permitting, or project-level initiatives to protect or restore uses.   

 

ANR will initiate a public process for discussion of these issues after completion of internal review 

of its current basin planning process and the opportunities for enhanced planning and coordination.  
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Class A Re-Classifications 

The 1986 "Pristine Streams Act" created the opportunity for any waterbody supporting habitat that 

is ecologically significant and has water quality that meets at least Class B standards to be re-

classified to Class A.   A re-classification is a rulemaking procedure before the Water Resources 

Panel where a public interest determination must be made pursuant to Vermont's Water Pollution 

Control Statute, Title 10 VSA Section1253.  No streams have been re-classified to Class A since the 

1998 305(b) Report.  

 
Outstanding Resource Waters 

An  additional tool to manage and protect Vermontôs waters is through the designation of 

Outstanding Resource Waters (ORWs).  ORWs are waters of the State designated by the Vermont 

Water Resources Panel pursuant to 10 V.S.A. 1424a as having exceptional natural, recreational, 

cultural or scenic values. To gain an ORW designation, the petitioners must, in a contested case 

hearing before the Panel, provide evidence and testimony that the waters in question have 

exceptional natural, cultural, scenic, or recreational values.  To date, the following waters have been 

designated as ORWs: the Batten Kill and its West Branch, Pikes Falls on the North Branch of Ball 

Mountain Brook, the lower Poultney River and Great Falls on the Ompompanoosuc River.  No 

ORWs have been designated since 1996. 

 

Point Source Control  

 
Direct Discharge Program 

Vermont administers a well-planned and comprehensive direct discharge water pollution control 

program consisting of planning loans and advances, construction grants and loans, permitting and 

compliance monitoring.  In March 1974, Vermont received from EPA the delegation authority to 

administer discharge permits under the National Pollutant Discharge Elimination System. Within 

Vermont, there are 33 ñmajoròwastewater treatment facilities and 139 ñminorò facilities. 

 

With the construction of the state's last originally identified municipal wastewater treatment facility 

(WWTF) and completion of the upgrades from primary to secondary, the program has continued to 

place emphasis on refurbishment of existing WWTFs, the completion of phosphorus reduction 

upgrades (see Appendix B, Table B.1), advanced waste treatment, correction of combined sewer 

overflows (CSO) (Appendix B, Table B.2), control of toxics, pollution prevention activities and 

facility enlargements. 

 

Of the 35 facilities with planned phosphorus reduction projects in the Vermont portion of the Lake 

Champlain basin, 33 have been or are close to being completed.  Of the 33 planned CSO correction 

projects, 25 have been completed, 1 is underway and 7 are pending. 

 

During the 2008 - 2009 reporting period, approximately $54.6 million dollars were committed and 

construction commenced on wastewater treatment facility upgrades, combined sewer overflow 

corrections, sewer line extensions and rehabilitations and other wastewater treatment system 

improvements in 20 communities (see Table 4 below).  This is compared to the 2006 ï 2007 

reporting period when about $3.2 million were committed in five communities (see 2008 305(b) 

report).  This very large increase was a result of federal government stimulus money spending under 

the American Reinvestment and Recovery Act.  
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Dramatic progress has been made over the last several years in reducing the level of phosphorus in 

discharges from municipal wastewater facilities.  Under the Clean and Clear Initiative described 

below, the reduction of 6.2 metric tons per year of permitted phosphorus discharge was funded in 

FY2005-FY2010 for the Richford, Hardwick and Proctor facilities, now completed.  Funding of 

similar projects in Troy/Jay and Waterbury in FY2005-FY2010 will lead to reduction of another 

4.1 metric tons of phosphorus per year (before Troy/Jay capacity expansion).  

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

 
 
 

Community 

 
 

Description 

 
Estimated 

Project Cost 
 

**** Lake Champlain Drai nage ****  

Colchester On-site septic systems $     150,000 

Enosburg Falls Aeration system rehabilitation $     115,000 

Johnson Sewer replacement $       95,000 

Middlebury Sewer force main $  1,043,000 

Proctor Combined sewer overflow abatement $     552,000 

Proctor Phosphorus treatment $     486,000 

Saint Albans City Biosolids management and trickling filter renovation $  2,682,000 

Shelburne Pump station rehabilitation $     224,000 

Shelburne Sewer extension $     120,000 

Essex Junction WWTF aeration blower replacement and sewer rehabilitation $     567,000 

Essex Town Stormwater facilities upgrade $     450,000 

Hinesburg Wastewater treatment facility upgrade $  1,618,000 

Middlebury Pump station upgrade $  1,800,000 

Milton Stormwater facilities upgrade $     483,000 

Montpelier WWTF solar panels, sewer rodder and vacuum truck $  1,182,000 

Morrisville Sewer rehabilitation $     400,000 

Proctor Sewer rehabilitation $     126,000 

Rutland Sewer and stormwater replacement lines $     925,000 

Saint Albans City RBC modifications $  2,008,000 

Shelburne Sewer rehabilitation $     318,000 

South Burlington Stormwater facilities upgrade $       74,000 

South Burlington Wastewater treatment facility upgrade and expansion $25,832,000 

South Burlington Stormwater facilities upgrade $     213,000 

South Burlington Stormwater facilities upgrade $     198,000 

South Burlington Stormwater facilities upgrade $       90,000 

South Burlington Stormwater facilities upgrade $     104,000 

Waterbury Village Sewer replacement $  1,185,000 
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Community 

 
 

Description 

 
Estimated 

Project Cost 

****  Hudson River Drainage ****  

 No new construction projects this reporting period - 
 

**** Lake Memphremagog Drainage ****  

 No new construction projects this reporting period - 

**** Connecticut River Drainage ****  

Brattleboro Sewer replacement $  2,600,000 

Springfield Combined sewer overflow abatement $  2,545,000 

Bellows Falls WWTF headworks improvements $  2,963,000 

Hartford Pump station upgrades & sewer rehabilitation $  1,383,000 

Springfield Combined sewer overflow abatement $  2,107,000 
 
 

 
TOTAL COST  

 
$54,638,000 

 
Stormwater Management   

In 2003, the Stormwater Program commenced an effort to address a backlog of 1,757 expired 

permits. As of December 2009, there are fewer than 20 outstanding permits out of over 2,700 

permitted facilities. 

 

The Stormwater Management Program issued 193 individual or general permits for new 

development or redevelopment projects in 2009 of which 175 were operational general permits. In 

2009, Stormwater Program staff conducted 147 operational site visits of which 57% were generally 

compliant.  

 

As of November 2009, all twelve of the urban TMDLs for stormwater-impaired watersheds have 

been approved by EPA. To develop the basis for the implementation plans for these TMDLs, the 

DEC undertook a multi-year effort to fully characterize these watersheds, and to establish a process 

for developing the most cost-effective remediation strategies. This process resulted in the November 

2009 Final Report - A Framework for Remediation of Vermontôs Stormwater-Impaired Waters.  

 

As outlined in the ñFrameworkò 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. (A full description 

of the current status of the stormwater TMDL implementation is in Chapter 3 below).  

 
Stormwater MS4 General Permit 

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

Discharges from Municipal Separate Storm Sewer Systems (MS4s). This draft permit contains 

detailed stormwater TMDL implementation requirements, including a requirement that 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, compre-

hensive Flow Restoration Plan (FRP) for the watershed within the first three years of the permit. 
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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.  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. 

 
Stormwater Residual Designation Authority (RDA) General Permit 

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

over 450 individual dischargers to five of the 12 urban 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: Designated Discharges from Property with Existing Impervious Surfaces 

that are Subject to a Previously Issued State Stormwater Permit; Designated Discharges from 

Property with Existing Impervious Surfaces Greater than One Acre that do not have a Previously 

Issued State Stormwater Permit; and Designated Discharges from Property with Existing 

Impervious Surfaces Less than One Acre that do not have a Previously Issued State Stormwater 

Permit.  The Department has created a ñSmall Sites Guide for Stormwater Managementò to assist 

small property owners in meeting these requirements. 

 

 

Nonpoint Source (NPS) Control 

 
Erosion Control at Construction Sites  

The total acreage of planned disturbance permitted in 2009 under the Construction General Permit 

(2,059 acres) was substantial, despite a decrease in new housing starts. The Stormwater 

Management Program conducted a total of 60 construction site visits during 2009. Construction site 

visits declined in 2009 from previous years due to a decrease in available staff and a decline in total 

construction activity.  In response to instances of significant non-compliance, the Stormwater 

Program participated in the issuance of approximately six Notices of Alleged Violation (NOAV) 

during 2009 and was involved in several formal enforcement actions.   

 
319 Nonpoint Source Management Program 

Vermont has been able to effectively target areas, design work plans, compete for and capture 

funding and implement NPS projects directed at restoring and protecting water uses and values.  In 

the eighteen years of Clean Water Act Section 319 NPS implementation funding (1990-2009), 

Vermont has received a cumulative total of about $23.3 million to implement a variety of activities.  
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The goal of the NPS management program is to encourage the successful implementation of best 

management practices (also referred to as ñBMPsò) by diverse interests such as farmers, developers, 

municipalities, lakeshore residents, landowners and riparian landowners in order to prevent or 

reduce the runoff of NPS pollutants.  Effective BMPs can be structural, vegetative or management-

based as well as regulatory or advisory. 

 

Some notable activities carried out with Section 319 funding during this 305(b) reporting period 

include watershed restoration efforts carried out in various drainages by the Vermont Youth 

Conservation Corps, cover cropping demonstrations in northwestern Vermont and in the Winooski 

River drainage, assistance to farm producers in priority watersheds with management intensive 

grazing for clean water, strategic riparian planting efforts on streambanks deemed as ñstable,ò 

continuance of a portable logging skidder bridge pilot program and funding assistance for 

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

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

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

impervious surfaces initiative). 

 

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

important programmatic aspects that are prominent features of Vermontôs nonpoint program.  Some 

management elements are part of DEC while other elements are conducted outside of DEC.  

Examples of the former include stream stability assessments and floodplain management, 

construction sediment and erosion control, hazardous and solid waste management, responding to 

spills and leaks and the control of stormwater from construction sites and developed areas. 

Examples of the latter include logging erosion control carried out by the Vermont Department of 

Forests, Parks and Recreation and agricultural runoff control by the Vermont Agency of 

Agriculture, Food and Markets.  The US Department of Agriculture is an important NPS 

management partner in both forestry and agriculture arenas. 

 

Specific details regarding the NPS program and project activities are available from DEC's Water 

Quality Division.  DEC has maintained a listing of Section 319-assisted project titles by funding 

year.  Vermont will continue to pursue and apply Clean Water Act Section 319 NPS funding in 

targeted areas that are likely to result in the successful implementation of BMPs and programs and 

in the improvement of water quality. 

 
Clean & Clear Initiative 

The Center for Clean and Clear was established in May 2007 to enhance Vermontôs commitment to 

improve water quality in Lake Champlain by placing the resources dedicated to water quality in 

Lake Champlain under a single director. The Center established a multi-agency core group to ensure 

a coordinated, collaborative approach, calling on partners and reaching out to broad public and 

private constituencies. In addition to staff from the Agency of Agriculture, Food and Markets 

(AAFM) and all three of ANRôs departments, the core work group involves representatives from the 

U.S. Natural Resources Conservation Service and the U.S. Fish and Wildlife Service. 

  

The Center also operates an Ecosystem Restoration Grants Program that focuses on projects to 

improve stream function and stability, restore riparian wetlands for water quality and wildlife 

benefits, and control stormwater runoff from developed land. Since 2007, the Center has received 
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more than 200 proposals and awarded partial or full funding to over 100 ecosystem restoration 

projects. Ecosystem Restoration Grants are strategically distributed to complement §319 grants. 

The Center recently completed a revised implementation plan for the Lake Champlain Phosphorus 

TMDL, which was sent to the General Assembly on January 15, 2010. This was a significant 

undertaking which involved technical staff from multiple departments and agencies, and public 

participation by over 300 Vermonters. 

The Center also provided leadership in drafting revisions to the Lake Champlain Basin Program 

management plan Opportunities for Action. The Center Director worked to ensure a high degree of 

commonality between the priorities established in the revised TMDL implementation plan and the 

forthcoming version of Opportunities for Action, and encouraged partners in New York, Quebec, 

and federal agencies to develop similar commitments to phosphorus reduction. 

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

The BMP program of the AAFM provides financial cost-share assistance for the implementation of 

practices that allow for more efficient use of manure nutrients and proper handling of agricultural 

wastes in order to improve water quality and help farmers comply with regulations. Typically these 

practices require a substantial capital investment and otherwise would not be affordable without the 

stateôs assistance. Common practices include manure storage facilities, silage leachate collection 

and treatment systems, and clean water diversions. For projects that have been deemed as a 

significant water quality improvement and completed in 2009, the project was eligible to receive up 

to 90% of the approved cost of installation. In an effort to increase the buying power of state capital 

funds, the state partners with other programs such as the USDA Natural Resources Conservation 

Serviceôs Environmental Quality Incentives Program, which also helps reduce the costs to the 

farmer. 

 

The BMP program worked directly with 37 farms to install engineered practices. Approximately 

$1,400,000 was awarded to these farms in fiscal year 2009 with an average grant award of $40,000 

per farm. Twelve farms received 90% cost-share for projects that provided significant water quality 

improvements. Roughly half of the farm projects implemented silage leachate collection and 

treatment systems or diversion of clean water around silage bunkers.  

 

Similar to the BMP program, the AMM program provides financial assistance to more efficiently 

use manure nutrients on farms and to help improve the handling of agricultural wastes to reduce the 

overall risks to water quality. However, AMM projects are demonstrations that help to develop new 

waste management technologies. Of the $1.4 million spent in the BMP program, approximately 

$165,000 was committed for alternative manure management. The majority of the AMM practices 

contracted are anaerobic digesters; however one manure separator was installed. 
 

Nutrient Management Plan Incentive Grant (NMPIG) Program 

Established in 2005, the NMPIG program also of the AAFM was developed to help farmers meet 

the demand for nutrient management created by the new MFO Rules and anticipated LFO Rule 

revision. NMPIG grants span four years and include a payment for the development of a Nutrient 

Management Plan (NMP) and an additional three years of plan updates.  
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From FY 2005 through 2009, 249 grants have been approved to receive cost-share funding for 

implementing NMPs on more than 134,000 acres statewide. So far 178 grants totaling roughly 

102,311 acres have completed the process of developing a nutrient management plan and were 

reimbursed for the plan development costs. Of these, 110 grants have completed at least one annual 

update and received the first reimbursement payment from the Agency. In 2009, 11 grants were 

approved for cost-share funding pending the approval of the final nutrient management plan.  

 
Farm Agronomic Practices (FAP) Program  

The Agency of Agricultureôs FAP program was first made available in 2006 to help farmers 

implement those practices typically required when implementing a NMP. These soil-based practices 

improve soil quality, increase crop production, and reduce erosion and agricultural runoff from 

cropland.  Fiscal year 2009 exceeded 6,500 acres of cover cropping and nearly 260 acres of 

conservation crop rotation. Fiscal year 2010 is already proving to be another record year for the 

program. To date, enrollment has increased compared to fiscal year 2009 and for the first time all 

allocated program funds have been obligated for FAP Program practices.  
 

Conservation Reserve Enhancement Program and Vermont Agricultural Buffer Program  

By establishing perennially vegetated buffers between agricultural land and surface waters, 

sediment-bound phosphorus in runoff can be intercepted before it reaches water. The Conservation 

Reserve Enhancement Program (CREP), a partnership with the USDA and U.S. Fish and Wildlife 

Service, provides financial compensation in order to encourage farmers to install these buffers and 

maintain them for 15 or 30 years. The compensation attempts to cover the replacement costs of the 

lost agricultural production and is paid in the form of rental and incentive payments. Enrollment in 

2009 (220.1 acres) was down compared to 2008 (338.7 acres), however, 2010 enrollment started out 

very strong with 264.5 acres to date, an indication that many of the 2009 contracts were completed 

in the next fiscal year. Total enrollment (2002 through the end of fiscal year 2009) has reached 

2,313 acres statewide. 

 

The Vermont Agricultural Buffer Program (VABP) is similar to CREP as it provides financial 

compensation for the installation and maintenance of vegetated buffers along surface waters. Unlike 

CREP, VABP allows farmers to harvest the buffer at certain times of the year. Because CREP 

offers higher incentive payments, it remains the dominant of the two programs.  In 2010, the 

Agency of Agriculture hopes to expand the potential of the VABP program to make intermittent 

streams and ditches eligible for filter strips and to add water and sediment control basins as a 

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

improving ditch maintenance. 

 
Agricultural Regulatory Programs to Protect Water Quality 

Rules regarding Accepted Agricultural Practices (AAP), Medium Farm Operations (MFO) and 

Large Farm Operations (LFO) comprise the regulatory tiers of the Agricultural Water Quality 

Program and are designed to prevent discharges containing phosphorus and nitrogen.  AAPs are a 

base level of management required of all farms regardless of size, type or location.  Recent changes 

to the AAPs include a mandatory 10 foot buffer on all riparian cropland. Other changes include 

criteria for nutrient and pesticide storage, soil testing and riparian pasture management.  MFOs are 

subject to an increased level of management because of the potential impact that greater numbers of 

animals can have being confined in a single area.  Revisions to the LFO rules for nutrient 

management and waste storage structures became effective in 2007. 
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The AAFM conducted 120 initial facility evaluations between January and May of 2009 to check 

for compliance with the MFO general permit conditions.  Starting in August, 24 follow-up 

inspections were performed on those operations.  Twelve of the follow-up inspections were 

conducted in cooperation with the Department of Environmental Conservation to check for 

compliance with both the state MFO general permit and the Federal Confined Animal Feeding 

Operation (CAFO) program requirements. As a result of these follow-up inspections, the Agency 

issued corrective action letters to six medium farms.  

 

In 2009, each of Vermontôs 20 permitted large farm operations received at least one inspection to 

determine compliance with their individual LFO permit conditions, while 6 LFOs received 

additional inspections to confirm compliance with buffer requirements for a total of 26 compliance 

inspections. In addition, 4 inspections were conducted to confirm compliance with enforcement 

actions taken in 2008 and another 4 LFO inspections were conducted in response to complaints 

from the public. Agency staff also accompanied the U.S. Environmental Protection Agency on five 

inspections of Vermont large farms in order to assess compliance with the Federal CAFO permit 

requirements. As a result of compliance inspections conducted by Agency staff, six LFOs received 

enforcement actions: assurances of discontinuance (AODs) were issued to three farms, letters of 

warning (LOW) were issued to two farms, and one farm received an administrative penalty and an 

assurance of discontinuance. 

 
River Management  

Analysis of stream geomorphic assessment data collected during the first five years of the Clean and 

Clear Program is providing important information. Of the nearly 1,400 assessed river miles in 

Vermont, nearly three-quarters have become confined to deeper, straighter channels and no longer 

have access to historic floodplains. In response, DECôs River Management Program now 

emphasizes an avoidance strategy to pre-emptively address potential declines in river stability by 

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

active removal of physical constraints (e.g., berms, floodplain fills, and undersized bridges/culverts) 

are the mainstays of the River Management Program restoration efforts.   

 

The River Management Program, in collaboration with the stateôs regional planning commissions, 

leverages Clean and Clear funding annually to attract Federal Emergency Management Agency 

(FEMA) Pre-Disaster Mitigation Program planning grants that support corridor protection. A River 

Corridor Easement Program has been established in Vermont to conserve river reaches identified as 

high priority sediment and nutrient attenuation areas. To date, the program and land trusts have 

completed, or nearly completed, easements on 12.35 miles of river.   

 
Better Backroads  

The Better Backroads Program helps control phosphorus and sediment runoff by assisting towns 

with improved road maintenance and construction techniques and grants to implement them.  

Grants pay for bank and ditch stabilization and culvert upgrades, all of which stem erosion and 

decrease the transport of pollutants.  A total of $397,000 in Better Backroads Program grant funds 

was awarded to Vermont towns and other organizations in 2009 for inventories, capital budget 

planning, and erosion correction projects, including the stabilization of ditches, culverts, and 

roadside banks. The Vermont Better Backroads Program continues to grow annually with 65 new 

towns participating with Clean and Clear funding between 2005 and 2009. Statewide 63% of 

Vermont towns have applied for and received a grant at some point.   
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Municipal Water Quality Protection Technical Assistance 

The Vermont League of Cities and Towns (VLCT) Water Quality Coordinator, funded through the 

Clean and Clear Initiative, has continued to work with towns primarily in the Lake Champlain 

Basin providing technical assistance to support water quality enhancements to town zoning 

regulations and other municipal ordinances. In 2009, the Coordinator provided assistance to 45 

towns within the Lake Champlain Basin and nine towns outside the basin. Currently 68 of the 136 

Lake Champlain watershed towns have some to many water quality protection provisions in their 

local zoning regulations. 

 

In 2009, the VLCT Water Quality Coordinator helped eight communities in Chittenden and 

Washington Counties exceed minimum NFIP standards through updating their flood hazard 

regulations. In addition to decreasing exposure to inundation and flood erosion hazards, these 

enhanced flood hazard regulations will better protect the floodplains in the Lake Champlain Basin. 

The VLCT position and the associated work has been cut from the Clean and Clear budget. 

 
Forest Management            

Department of Forests, Parks, and Recreation staff continued to work with the Vermont forest 

industry to support compliance with forestry Acceptable Management Practices (AMPs) for 

maintaining water quality. Technical assistance was provided to forest landowners and loggers 

during investigations of possible violations. Department staff also conducted and participated in 

AMP and Forest Water Quality workshops for 144 loggers or landowners during 2009.  

 

The Portable Skidder Bridge Initiative provided opportunities for loggers to loan or rent bridges for 

temporary stream crossings on log jobs to protect water quality. During 2009, nearly 20 bridges 

were rented or loaned for use by loggers. Demand for bridges and logger participation in this 

program is expected to increase. 

 
Wetland Protection and Restoration 

To date, through the Clean and Clear program, Vermont has dedicated $1 million to wetland 

protection and restoration projects. In addition, changes enacted as part of the 2008 Farm Bill 

dramatically increased the amount of federal funding available for wetland protection and 

restoration through the Wetlands Reserve Program (WRP). The 2008 Farm Bill has made available 

more than $2 million annually for Vermont projects representing a five-fold increase in available 

federal funds. As a result of this increased funding and interest in WRP, Clean and Clear has shifted 

its focus to the active support of NRCS in seeking new sign-ups for WRP. Wetland Section staff 

have also been providing technical assistance on restoration projects to assist landowners and NRCS 

staff.  The availability of WRP funds has greatly accelerated the rate at which wetland protection 

and restoration projects are being developed and completed. The program had approximately 315 

acres of new sign-ups for wetland restoration projects during 2008, and an additional 940 acres 

were enrolled in 2009. 

 
Wetland Management 

In 2010, the Vermont Significant Wetland Inventory Maps were officially updated from revisions to 

the National Wetland Inventory. All town wetland mapping projects are also now available on-line. 

Due to changes in the Wetlands Statute, Act 31 gives the authority to the Agency of Natural 

Resources to update the maps on a continual basis, and gives ANR the authority to determine the 

classification of Class II and Class III wetlands. 
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Costs and Benefits of Water Pollution Control Programs 
 

Point Sources  

 

The total commitment and expenditure of state, federal and local funds for all municipal wastewater 

treatment facilities and appurtenances to date has been approximately $693.6 million.  These 

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

boating and aquatic life.  The $693.6 million figure includes the $54.6 million in improvements 

which started construction during the 2010 305(b) reporting period.  Refer to Table 4 for the 

location and estimated cost of recent improvements. 

 

The money spent on stormwater pollution clean-up has included geomorphic assessments, 

subwatershed mapping, flow and precipitation monitoring, and modeling work in impaired 

watersheds in order to develop the best management practices needed to understand the impairment 

and clean up the streams.  To date, at least 1.39 million dollars have been spent on the stormwater 

impaired streams through grants and contracts for the work described above. 

 

In addition, over 14 million dollars have been spent in private and/or public projects in about 16 

towns retrofitting existing stormwater systems or enhancing stormwater treatment.   Some of this 

work has provided stormwater offsets for new development by allowing the developers to purchase 

their offset credits rather than find an appropriate project themselves. 

 

Nonpoint Sources 

 

Unlike point sources, quantifying the financial resources spent on nonpoint source control of pollu-

tants is not as easy to determine or link to specific river miles/lake acres of improvement.  This is 

due to several factors: contributions of resources come from various state, federal and local agencies 

as well as from landowners, volunteer groups, foundations, businesses; NPS controls take many 

shapes and forms and can be applied as structural or non-structural measures; some NPS controls 

may be implemented one year and not applied the following year (e.g. cover crops); some NPS 

efforts are focused on education as a way to encourage adoption of recommended practices. 

 

Funding for the two CWA programs under DEC administration from 1989 through 2009 has 

amounted to about $1.1 million (604b) and over $23 million (319).  The 604b Programôs 40% pass- 

through has helped the 11 Vermont regional planning commissions (RPC) conduct a wide variety of 

water quality planning related activities.  In 2009, Section 604b funding was increased by $194,000 

as a result of money arising out of the American Recovery and Reinvestment Act of 2009.  Forty 

percent of that amount was distributed to the RPCs and linked to low impact development planning 

purposes.  A portion of the 319 Program has, year to year, provided varying levels of funding to 

governmentand non-profit organizations to carry out a wide variety of NPS implementation efforts. 

 

The notable state funded program (aside from Clean and Clear) is the Vermont Conservation 

License Plate Program.  In the 11 years of its existence (1998-2009), the program has awarded close 

to $645,000 in state monies to many diverse groups for a wide variety of water quality or aquatic 

habitat projects.  Many of the license plate funded projects provide water quality and/or aquatic 

habitat benefits that have some connection to NPS management. 
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Chapter 3.   Major  State Surface Water Quality  Issues 
 

This chapter summarizes a number of the significant state surface water quality and aquatic habitat 

issues in Vermont.  The issues below are presented in an unranked and unprioritized manner.   

 

Stormwater TMDLs Implementation  
 

The Water Quality Division 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.  This effort is required by the 

federal Clean Water Act, which provides that a TMDL or equivalent water quality remediation plan 

must be prepared for each 303(d) listed impaired waterbody.  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.  

 

The Department was statutorily required to issue permits to implement the stormwater TMDLs and 

WQRPs by January 2010.  It is crucial to recognize that there are no national models of TMDL 

implementation plans of the scale, nature and cost being requested of the Department.  The number 

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

reduction targets in these highly developed watersheds will be significant.   

 

In order to increase the chance of successful implementation, the Department has taken a reasoned 

approach by exploring the issues and complexities of implementation, identifying the scientific 

uncertainties, developing a best management practice decision support system to identify different 

BMP options and associated costs, researching the necessary components and benefits of different 

implementation plans, and actively engaging stakeholders.  In an effort to develop the most 

scientifically sound, cost-effective and administratively feasible implementation plans that will 

serve as the foundation for issuing permits, the Department has conducted extensive research on 

TMDL implementation approaches, including permitting options, from around the country.  In April 

2008, the Department also reconvened the Stormwater Advisory Group (SWAG) to discuss 

implementation issues, approaches, and strategies. Active SWAG participants included 

representatives of state agencies (including 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.  

 

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 set out below is supported by EPA 

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

 

The main elements of the Departmentôs implementation framework include:  

 Å Reissuance of the MS4 (municipal separate storm sewer system) permit by early 2010 with 

TMDL implementation requirements.  
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 Å Work with MS4 permittees to develop watershed-specific BMP plans that will identify the 

most cost-effective, feasible, and technically-sound stormwater treatment and control 

projects, and develop a priorities schedule for implementation.  

 

 Å Work with MS4 permittees to identify ñlow-hangingò cost effective BMPs for 

implementation by the MS4 permittees while watershed-specific BMP plans are being 

developed.  

 

 Å Creation of watershed-specific BMP plans that identify who will have responsibility for 

implementation of site specific BMPs. The MS4 permit will place initial responsibility on 

the MS4 permittees for controlling discharges from the MS4 system 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 additional residual 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.  

 

 Å Issuance of a final NPDES stormwater permit by the end of 2009 for designated 

dischargers notified by ANR on June 19, 2009 pursuant to the Environmental Court 

Judgement Order discussed below.  

 

 Å Acknowledgment that the Department will use staged adaptive implementation and 

management in TMDL implementation.  

 

 Å Continuing to pursue federal funding for implementation activities.  

 

 Å Continuing to work with responsible parties in developing Water Quality Remediation 

Plans (WQRPs) for Vermontôs five stormwater-impaired mountain watersheds.  

In November 2009, the Department issued General Permit 3-9030 for Designated Discharges to the 

Bartlett, Centennial, Englesby, Morehouse and Potash Brook watersheds. This general permit was 

issued pursuant to the Departmentôs federally-delegated NPDES program. Coverage under General 

Permit 3-9030 is required for designated discharges to these five watersheds if the discharge is not 

covered under the NPDES MS4, another NPDES permit covering stormwater discharges, or has 

been issued a state stormwater discharge permit resulting in no net contribution to the receiving 

water.  The General Permit has different requirements for three specified categories of discharges 

including properties previously issued a state stormwater permit, properties with greater than one 

acre of impervious surfaces, and properties with less than one acre of impervious surface. 
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Climate change and water/wetland resources 
 

The impact of climate change on water quality is an emerging issue for Vermont.  There is general 

consensus among the scientific community that changing climatic conditions are the result of 

increased levels of greenhouse gas concentrations in the atmosphere over the last century ï much of 

which are due to anthropogenic sources including industrial processes, combustion of fossil fuels, 

and land use changes.   

 

It is also recognized that climate change can affect air and water temperatures and precipitation 

patterns, which will cause alterations to water quality, hydrology and water availability, resulting in 

impacts to ecological integrity and human infrastructure.  Higher surface water temperatures reduce 

levels of dissolved oxygen, creating a condition of hypoxia, disrupting life cycle thermal cues, and 

directly affecting organism metabolic rates, all of which can be harmful to aquatic life.  

 

Additionally, climate models for the northeast predict changes in hydrologic conditions, brought on 

by a greater frequency of extreme precipitation events, reduced snowpack, and drought conditions.  

The US Global Change Research Programôs The New England Regional Assessment of the Potential 

Consequences of Climate Variability and Change published in 2006, reports that New England is 

expected to experience increases in periodic drought and flooding, with an increase in regional 

precipitation by as much as 30%.  The heightened frequency of severe precipitation events could 

increase pollution and sedimentation from runoff and geomorphic instream channel adjustment.  

Greater runoff, coupled with expansion of impervious surfaces, could exacerbate flood risk and 

contamination from the overload of stormwater and wastewater systems.   

    

Higher air temperatures and increases in the frequency of periodic drought will lead to greater 

demand for new and more reliable water supplies, which in turn, could cause further impacts to 

surface water quality, ecosystem functions of wetlands, riparian areas, and floodplains, and natural 

stability of the stateôs river systems.  Climate change is also thought to foster shifts in native natural 

communitiesô makeup and range, greater influx of non-native invasive species, and a greater 

frequency of cyanobacterial blooms. 

 

We could also expect significant and costly impacts to infrastructure, including dams, bridges, 

culverts and road ditches, roads, embankments, and stormwater systems, which could raise serious 

concerns for public safety.  In fact, flooding associated with the failure of dams and undersized 

stream crossing structures are the most common cause of flood-related fatalities in Vermont.  

 

One of the bigger challenges in confronting climate change impacts to such infrastructure concerns 

the issue of ñnon-stationarityò ï that is, the understanding that the magnitude, timing, and pattern of 

rainfall, runoff, and streamflow will be different from what is shown in the historical record.  

Engineering methods and runoff assumptions rely on historical precipitation and hydrologic data, 

including design, sizing, and operating parameters for stormwater treatment, floodplain mapping, 

and bridges and culverts.  Stationarity implies that the future is statistically insignificant from the 

past, and therefore, that the historical record is the best guide to expectations in the future.  If the 

impacts of climate change on hydrologic variables mean that historical data are becoming less 

representative of future conditions, additional uncertainty will need to be incorporated into the 

design and operating parameters of stormwater and other infrastructure.  In the short term, Vermont 
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will take steps to incorporate more recent hydrological and precipitation data into design 

calculations and runoff modeling, such as the Northeast Regional Climate Centerôs update to 

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

 

Figure 2 summarizes the frequency of major flooding and associated damages in Vermont from 

1955 through 2008.  Note the dramatic increase in the number of damage-causing flood events in 

more recent years.  Certainly, the increase in frequency of flood damage could be attributed to 

greater development in flood-

prone areas, as well as chronic 

instability from historic and 

current channelization practices, 

such as channel straightening, 

dredging, bank armoring, and 

berming. A climatic shift in 

extreme precipitation events may       

also be having an effect.  A 

closer evaluation of hydrologic 

and precipitation data will be 

necessary in order to more 

effectively isolate the impacts of 

climate change.   
Figure 2: Frequency of Flooding and Magnitude of Damages in VT  

 

The Vermont Water Quality Division is committed to undertaking the following initiatives to more 

effectively address water quality impacts associated climate change:  

 

 Develop and implement a monitoring strategy to gather data on the impacts of climate change 

on the stateôs water resources and aquatic communities; 

 Work with the Climate Change Collaborative ï the partnership among state government, 

academic institutions, non-governmental organizations, and the private sector;  

 Continue to manage Vermont streams toward achieving and maintaining geomorphic 

equilibrium (or naturally stable) conditions; 

 Continue to promote policies and projects that protect key flood attenuation assets, such as 

floodplains and wetlands;   

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

resulting from climate change; 

 Foster public education and outreach initiatives to raise awareness and support for initiatives to 

mitigate impacts and promote sound adaptation planning; 

 Provide technical assistance and incentives for municipalities to increase public understanding 

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

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

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

 Establish ñadaptive managementò mechanisms to monitor aquatic resources, stressors, and 

climate indicators and, where appropriate, modify strategies to continue to protect vulnerable 

water resources from the impacts of climate change. 

Frequency of Flooding and Damages in VT, 1955-2008
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Dams and Hydroelectric Facilities  
 

There are over 1,200 inventoried dams on Vermontôs rivers, streams and lakes. Recent stream 

assessments indicate that there are many more that are not included in the state dam inventory. 

While many of these dams continue to serve one or more useful purposes such as recreation, flood 

control, water supply and hydroelectric power generation, many more, literally hundreds, do not. 

 

Most of the dams that are no longer serving a useful purpose were built many years ago, often to 

provide power for a mill that has long since ceased to operate and may no longer exist. The dams 

remain, and continue to have significant ecological impacts. Fundamentally, these dams change 

free-flowing streams to unnatural impoundments, having an impact on species that depend on river 

habitat for their survival. Specific impacts include: 

 The larger surface area of the impoundment and generally shallower water often results in 

higher water temperatures in the impoundment and downstream, which can be detrimental 

or even fatal to species such as brook trout. 

 The loss of turbulent flow may reduce the dissolved oxygen concentration. If the 

impoundment stratifies, the dissolved oxygen level may be further reduced. 

 The movement of fish and other organisms both downstream and upstream can be limited or 

completely blocked. 

 Natural sediment transport dynamics are interrupted and sediment accumulates in the 

impoundment. 

 The natural flow regime can be altered. 

 

In recent years, there has been increasing interest in removing dams to eliminate the ecological 

impacts of these structures. In addition to the ecological benefits, removal of old, unused dams 

resolves other issues including public safety (dams may exacerbate upstream flooding and many are 

poorly or not maintained) and economics (the cost of dam ownership to towns, the state, and private 

individuals can be significant). 

 

Beginning in 2007, there has been increasing interest in developing hydroelectric power facilities at 

existing dams. This interest is part of a larger movement to develop new renewable energy sources 

in response to increased awareness of global warming and energy scarcity. The current situation is 

not dissimilar from that of the early 1980s, when public policy and economic incentives led to the 

development of 35-40 new hydroelectric projects in Vermont. 

 

One major difference is that the sites that remain are less desirable from an economic perspective 

either because they have less head or are on smaller streams with less water or both.  Most of the 

project proposals to date have been small, 100 kW or less.  Incentives of various kinds (grants, 

preferential electric rates and tax incentives) will help the economics, but many of the sites that are 

being evaluated are likely to remain uneconomical even with incentives.  

 

Another difference is that small-scale community energy projects seem to be very popular, 

especially among town energy committees that have been forming in the last few years. 

Consequently, many projects are being managed by citizens who are unfamiliar with the technical 

and regulatory issues associated with developing a hydropower project. They face the additional 

challenge of working with very tight financial constraints and they are often unable to engage 
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experienced engineering consultants to help them determine if their project is feasible and work 

through the design, permitting and construction process. Even if a project is not economically 

viable, there is often a belief that the economics will improve as the cost of energy increases over 

time. 

 

Finally, there is a general lack of understanding about the impacts of dams and hydroelectric power 

development on rivers. Without understanding that the impacts of dams on river ecology make them 

one of the most significant alterations humans have wrought on river systems, the benefits of the 

renewable energy provided look environmentally sound.  Depending on the design and operation of 

a hydroelectric facility, the original impacts of the dam itself can be multiplied by increased flow 

regulation and dewatering of reaches between the dam and powerhouse.  A small facility does not 

necessarily mean there will be a small impact.  However it does mean that the amount of energy 

produced will be relatively modest with the aquatic impacts from the hydroelectric facility 

remaining the same. 

 

What does all this mean for Vermontôs water resources?  The laudable goal of doing something to 

reduce the production of greenhouse gases is creating a situation where the process of restoring 

rivers and streams that began with passage of the Clean Water Act could be undermined as dams 

that might otherwise have been removed are redeveloped or retained for future development. These 

dams will continue to fragment our rivers and streams at a time when restoring their continuity so 

they are more resilient and resistant to the effects of global warming is essential. 

 

 

Atmospheric deposition of pollutants 
 

Deposition of pollutants (mercury and low pH) to the Vermont landscape from the atmosphere is 

principally responsible for the impairment of fish consumption uses on 8,115 inland lake acres, all 

of Lake Champlain and 66 river and stream miles.  Deposition of pollutants from the atmosphere 

impairs aquatic life uses on 4,420 lake acres.  The two causes are linked, since in many instances, 

lakes that are vulnerable to acidification are also those which transfer atmospherically deposited 

mercury to the aquatic food web in the toxic methyl- form.  However, many lakes that are not at risk 

of acidification exhibit elevated mercury levels in fish and wildlife. 

 

Regional and long-range emissions of acid-forming precursors cause acidification of Vermont 

waterbodies. The atmospheric deposition of nitrous oxide (NOx) and sulfate (SO4) from midwestern 

sources (and NOx from regional and mid-Atlantic mobile sources) has resulted in acidification of 

34 lakes and at least eight streams within Vermont.  In Vermont, the potential for acidification is 

measured by direct measurement of pH as well as corollary measures such as acid neutralizing 

capacity, NOx, SO4 and others.  Deposition of SO4 and lake SO4 concentrations are presently 

decreasing, although evidence of alkalinity increases and de-acidification is very limited in 

Vermont.  All of the acid-impaired lakes are subject to an approved TMDL that address sources of 

the acid-forming precursors. Regionally, there is evidence of improvements in lake pH 

concentrations, although these changes have been slower to be manifested in Vermont.  Vermont 

continues to monitor acid-impaired lakes to track these improvements. 
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Atmospheric deposition of mercury has resulted in the issuance of fish consumption advisories for 

many Vermont lakes and rivers, particularly those containing walleye.  In 2007, the Vermont 

Department of Health issued a new fish consumption advisory incorporating results of fish tissue 

monitoring programs up to 2006.  Important new contributing datasets included the U.S. EPA 

Connecticut River Fish Tissue Survey and ongoing monitoring by the Agency of Natural Resources. 

Some of the refinements to the advisory include new guidance on the consumption of the largest 

yellow perch, a minor relaxation in the suggested allowable meals-per-month of certain other 

locally-caught fish species, and minor modifications to specially-identified waters. Specific 

advisories are in place for Lake Champlain, the five Deerfield River waterbodies, for Moore and 

Comerford Reservoirs within the Fifteen Mile Falls Project on the Connecticut River, and for the 

Hoosic River.  Guidance is provided for species where monitoring data were previously 

unavailable, such as the white sucker.  The advisory is in Appendix A of this report. 

 

The impacts of mercury deposition are not limited to loss of fish consumption uses. Reproductive 

and behavioral impacts to wildlife that feed on fish are common to a subset of New England lakes, 

including the reservoirs along the Deerfield River and Connecticut River (Fifteen Mile Falls). In 

Vermont, research published by the Hubbard Brook Research Foundation in 2007 identified the 

Fifteen Mile Falls project area as a documented mercury hotspot, and the Deerfield River area as an 

ñarea of concern.ò In these areas, mercury is known or highly likely to impact more than a single 

biological guild. Potential impacts to upper trophic level biota continue to be monitored by the 

Vermont Loon Recovery Project, in collaboration with the Biodiversity Research Institute.   

 

The mercury that affects Vermontôs watersheds is largely derived from mid-Atlantic or mid-western 

sources: principally coal-fired electric generating units; non-regulated waste combustors; and 

smelters.  In 2007, the New England States and New York, in cooperation with NEIWPCC, issued a 

regional mercury TMDL addressing virtually all waters in the northeast.  The TMDL articulates the 

need for a 98% reduction in anthropogenic mercury emissions from in and out-of-region sources, 

beginning with the base year 1998, in order to reduce mercury concentrations in smallmouth bass to 

EPA criteria levels. Since 1998, mercury emissions from within New England have declined by 

71%, largely due to regulation of waste incinerators within New England.  In addition, mercury in 

effluent and sludge is declining in light of programs to control losses of dental mercury to 

wastewater systems.  These reductions significantly exceed the Phase I targets established in the 

TMDL implementation plan.  Vermont and the Northeast States are presently implementing the 

TMDL through a variety of regulatory mechanisms. 

 

DEC continues to participate in several regional mercury monitoring, research, and assessment 

projects including a mass-balance modeling effort for mercury in Lake Champlain and the regional 

ñMERGANSERò mercury modeling project.  With significant assistance and support from DEC, 

the Vermont Advisory Committee on Mercury Pollution continues to identify areas in Vermont 

where mercury use, emissions, and exposure can be reduced, and is active in advising the Vermont 

General Assembly on the efficacy of newly-passed mercury-related legislation for Vermont.  

Finally, DEC staff continue to interact with Vermontôs congressional delegation to address this 

issue from a national perspective. 

 

Despite these many efforts, there remains a significant need to properly assess inland Vermont 

waters for mercury contamination.  During the prior reporting period, and in response to a 
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legislative directive, the Vermont Fish Contaminant Monitoring Committee had prepared a 

comprehensive fish mercury monitoring plan. This plan remains has yet to be implemented. Under 

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

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

a new, non-lethal approach of using biopsy-plugs for fish mercury testing.  Department staff 

received valuable training from EPA during the reporting period on the use of this technique.  In 

addition, the Department is appreciative of EPAôs ongoing assistance to analyze mercury samples 

using the ñdirect mercury analyzerò that is now resident at the New England Regional Laboratory in 

Massachusetts.  Department staff hope to continue to tap into this important resource to facilitate 

monitoring of mercury in multiple types of samples to meet management needs. 

 

 

Lack of strategic statewide vegetated buffer requirements  
 

Undisturbed vegetation along rivers and streams and lake shorelines is quite effective at reducing 

pollutants from reaching surface water. Areas of undisturbed vegetation along water also provide 

numerous other functions and values. Other than Act 250 development permit conditions, there are 

no statewide requirements that riparian landowners must maintain a minimum width of vegetation 

along bodies of water as there are in all other New England states. As a result, many miles and acres 

of Vermontôs surface waters are negatively influenced by developed land runoff, sediment, 

increased temperature, fertilizers, manure, and other pollutants.  Additionally, removal of shoreline 

vegetation negatively affects habitat conditions in the stream or lake and on the bank and shoreline. 

These effects can be reduced or eliminated by properly maintained vegetated buffers.  

 

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

planning commissions about the environmental benefits of riparian trees, shrubs, herbaceous 

vegetation, and duff.  The Vermont League of Cities and Towns (VLCT), DEC and Regional 

Planning Commissions have been working with municipalities to strengthen their municipal plans 

and zoning regulations to maintain vegetated buffers on streams, lakes, ponds, and within protected 

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

been produced by DEC and VLCT, which hosts a Clean and Clear funded Water Quality 

Coordinator to focus on municipal zoning and water quality.  Workshops for town officials and the 

general public have been conducted regarding strategies to encourage the maintenance of existing 

riparian vegetation as well as promoting the planting of riparian areas lacking vegetative buffers.  

The Agency of Natural Resources has a ñBuffer Procedure,ò finalized in 2005, that is used in the 

Act 250 and Act 248 processes and that serves as guidance to riparian landowners, including public 

and quasi-public agencies. 

 

DEC, the Vermont Youth Conservation Corps, the various Natural Resources Conservation 

Districts, watershed groups and other volunteer groups have worked on many stream and lakeside 

planting projects around the state.  EPA 319 and Clean and Clear funding are being used to support 

the ñTrees for Streamsò program developed and coordinated through Natural Resource 

Conservation Districts.  Trees for Streams targets those riparian buffer revegetation projects 

identified in river corridor plans where woody vegetation may be the most effective way to 

minimize bank erosion where streams are otherwise in equilibrium condition.   
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Floodplains and Surface Water Protection  
 

Stream geomorphic assessment data from 2002 to 2009, quality assured by DEC, are now available 

in sufficient quantity to help explain the habitat alteration in many rivers in Vermont.  Data, 

including the stage of stream channel evolution (Schumm 1984), demonstrate vertical and lateral 

channel adjustment processes that alter aquatic and riparian habitats.  Stages II through IV (see 

Table 5) represent departures from equilibrium conditions and, therefore, where floodwaters lack 

access to a floodplain and the attenuation functions of the floodplain are reduced.  Table 5 shows 

that 75% of the 1,090 river miles assessed at the ñPhase 2 levelò in Vermont lack access to a 

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

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

 
Table 5. Miles of stream in different evolution stages 

 

Stream Evolution 

Stage 

Stream Evolution Condition Number of Miles Percent Length 

I Equilibrium 250.6 22.98 

II  Incised & steepened 222.6 20.41 

III  Incised & widening 424.9 38.96 

IV  Incised & depositional 168.5 15.45 

V Equilibrium w/terraces 24.0 2.20 

Total  1,090.6 100 

 

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

floodplain, channelization and incision lead to a loss of sediment storage and an overall export of 

life-giving soil and nutrients from a watershed.  Rivers that have downcut and lost access to their 

floodplains will erode their banks and transport anything that enters them until stream power is 

reduced through the floodplain formation process.  The erosion and transport of bed and bank 

materials and woody debris stored within the channel represents a loss of aquatic and riparian 

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

plane bed channel morphology.  The loss of deposition and convergent flow patterns leads to a loss 

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

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

the materials that serve as food and cover for aquatic organisms.  Reference habitat is restored when 

channel slope, depth, and floodplain access return to the range associated with dynamic equilibrium, 

and flow and sediment regimes are in balance.   

 

Without floodplains and river meanders, it is often the lakes and reservoirs that are the first quiet 

waters into which rivers deposit the eroded soil and nutrients. This lack of storage helps to explain 

the increasing eutrophication and algae along the shores and bays of Lake Champlain.  The 

Agencyôs goal of a healthy Lake includes an objective to restore floodplain function, which is being 

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

floodplains are essential to stable streams and sustainable water quality management. 

Erosion and sedimentation have been listed as the number one cause of stress and impairment of 

aquatic life use support since Vermont began reporting the impacts of nonpoint source pollution.  

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

cropland and construction sites; the erosion associated with concentrated stormwater; and 
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streambank erosion.  While streambank erosion has been correctly associated with the loss of 

riparian woody vegetation, in most stream networks it is more complex with channel incision often  

at the heart of the problem (see continued discussion in Chapter 4).   

 

The human activities that lead to channel disequilibrium and incision are many but may be 

categorized as those that:  

1) decrease sediment supply (e.g., the creation of ñhungryò water below dams, diversion, and 

undersized stream crossings); 

2) increase peak flows (e.g., stormwater increases associated with impervious cover); 

3) increase channel slope and/or depth (as a result of channelization practices like dredging, 

berming, straightening, and armoring of the stream channel); and 

4) decrease channel roughness (e.g., dredging course bed sediments and removing woody 

debris and riparian vegetation). 

 

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

Vermontôs assessment of sedimentation sources and the BMPs required to remediate these stresses 

and impairments.  Appendix C contains a description of the Agencyôs Lamoille Valley Rail Trail 

levee removal project which exemplifies the value of floodplain function and includes data on 

sediment and nutrient storage resulting from the project. 

 

The Agency is pursuing river corridor protection as the primary BMP to restore and protect 

dynamic equilibrium in rivers.  River corridors consist of lands adjacent to and including the present 

channel of the river.  Delineations are based primarily on floodplain function, the lateral extent of 

stable meanders, i.e., the meander belt width, and a wooded riparian buffer to provide streambank 

stability.  The meander belt width is governed by valley landforms, surficial geology, and the length 

and slope requirements of the river in its most probable stable form.  

 

River corridor delineations are provided to landowners and town, state, and federal agencies as a 

science-based river and riparian land use planning and management tool to reducing current and 

future near-stream investment.   River corridors are being protected in Vermont primarily through 

municipal adoption of fluvial erosion hazard (FEH) zoning and river corridor easements.  Appendix 

D contains the Agencyôs progress to date with both the FEH and easement programs. 

 

 

Lakeshore development and alteration of littoral habitat   

 
The Vermont Water Quality Standardsô Water Quality Criteria require no change from the reference 

condition that would prevent the full support of aquatic biota and aquatic habitat uses. The recent 

Littoral Habitat Assessment and Vermont Lakes Survey conducted by the Lakes and Ponds Section 

quantifies habitat parameters that can be used to evaluate whether these standards are being met in 

the ecologically important littoral zone of lakes.  Unbuffered development has been identified as a 

common and widespread threat to Vermont lakes since the first lake assessments began in 1989. 

Vermont does not have statewide shoreland protection regulations and only 9% of towns have any 

sort of lakeshore buffer zoning regulations, therefore the majority of lakeshore development results 

in removal of the native vegetation along the shore. 

 



 35 

The Littoral Habitat Assessment study was designed to determine what, if any, change in littoral 

biota and habitat was caused by unbuffered lakeshore development by comparing these sites to 

undeveloped shores (e.g. native woodland) and buffered developed sites. Forty lakes were studied.  

Eight lakes from each of five lake classes representing the majority of lake classes in the state were 

studied: small (<200 acres) oligotrophic, small mesotrophic, small dystrophic, large (>200 acres) 

oligotrophic, and large mesotrophic. The amount of unbuffered shoreline on each lake ranged from 

zero (reference lakes) to 74%. Unbuffered developed sites were paired with reference (naturally 

buffered) undeveloped sites with similar slopes, sediments and exposure. This design enabled DEC 

to quantify the biological and habitat features found off naturally buffered reference sites and then 

determine how much change unbuffered development causes to littoral habitat and biota.  Figure 3 

shows the statistically significant changes measured across all 40 study lakes. These findings show 

that, at least at the site level, aquatic habitat has changed significantly from the reference condition. 
 

 

 
Figure 3. Mean and SE of littoral habitat and biota measured across all unbuffered developed sites (n=151) and 

all reference sites (n=234). All parameters show statistically significant difference when comparing developed vs. 

undeveloped sites. 

 

In order to determine whether retaining a buffer on developed lakeshore mitigates the changes 

unbuffered development causes to littoral habitat and biota, 48 buffered developed sites were 

sampled on the eight large oligotrophic study lakes in 2009.  Results are presented in Figure 4.  

With the exception of percent cover of fine and medium woody structure and aufwuchs, all the 

other littoral habitat and biotic measurements off buffered developed sites were not significantly 

different from the reference condition. These results indicate that a buffer conserves the majority of 

habitat indicators. 
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Figure 4. Mean and SE of littoral habitat and biota measured across all unbuffered developed sites (n=151), all 

buffered developed sites (n=48) and all reference sites (n=234) in the large oligotrophic lake class. 

 

 

Overall, the findings indicate that changes to littoral habitat and biota caused by unbuffered 

development could be mitigated by retaining an intact natural treed buffer along the shore.  Ongoing 

analyses will shed light on what setback distances and buffer characteristics will optimize the 

protection of littoral habitat and biota, while still allowing lakeshore residents to develop their 

properties, enjoy the view of the lake and establish access to it. 

 

The Vermont Lake Survey quantified the current condition of the nearshore and littoral habitat.  

Because the VLS used a probabilistic design, the results showed the current condition of all 

Vermont lakes in aggregate.  While the VLS measured the effect and extent of multiple stressors on 

Vermont lakes, unbuffered lakeshore development was a more widespread stressor than either 

eutrophication or acidification. So, while the Littoral Habitat Assessment established that 

unbuffered development at the site level is significantly altering aquatic habitat and biota, the VLS 

determined that, using thresholds developed by EPA in the 1990s EMAP survey of Northeastern 

Lakes, when greater than 49% of the shoreline on a lake is unbuffered a lake is considered to be in 

poor condition.  When 25-49% of the shore is unbuffered, a lake is said to be in fair condition and 

when 25% or less of the shore is unbuffered a lake is said to be in good condition.  Applying this 

analysis to Vermont lakes indicates that 20% of lakes are in poor condition, 30% are in fair 

condition and 50% are in good condition. The results of these two quantitative surveys show that 

the threat of unbuffered lakeshore development is indeed a widespread stressor to Vermont lakes. 

Further analysis will be conducted before use impairments are reported. 
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Eutrophication of lakes  
 

Cultural eutrophication is the process of lake aging due to increases in nutrient inputs that are 

attributable to human activity on the landscape. On a national basis, 20% of lakes exhibit excessive 

levels of phosphorus or nitrogen, and the ensuing cultural eutrophication results in a twofold 

increase in impaired biology.  Vermont has relatively unproductive lakes as compared to other parts 

of the country.  A probability survey of lakes across Vermont indicates that the proportion of lakes 

in eutrophic or hypereutrophic condition is considerably lower than nationally or across the north-

east (see Figure 5 below). Aside from Lake Champlain, only four lakes appear on Vermontôs 303(d) 

list as impaired due to excessive eutrophic conditions as measured by phosphorus concentration 

(Lake Carmi, Shelburne Pond, Ticklenaked Pond and Lake Memphremagog). Nonetheless, DEC 

commits significant resources to the management of cultural eutrophication of Vermont lakes.  

During the reporting period, the Department completed TMDL analysis and approval for two 

impaired lakes, and has undertaken significant basin planning and watershed modeling for a third. 

 

 

 
 
Figure 5. Percent of lakes in four categories of trophic state for VT, the Northern Appalachian Plateau, and the 

conterminous United States. Source: EPA National Lakes Assessment: A Collaborative Survey of the Nationôs 

Lakes. Draft 2009. 

 

The Lake Carmi and Ticklenaked Pond TMDLs were both approved by EPA during the reporting 

period.  Implementation of phosphorus reduction plans is proceeding in both watersheds via a 

combination of basin planning and CWA §319 funding to initiate restoration actions. In Lake 

Carmi, restoration is taking place by rehabilitating geomorphically unstable tributaries, addressing 

agricultural runoff, and other watershed and shoreland nonpoint sources in conjunction with §319 

funding.  In Ticklenaked Pond, watershed sources are being addressed by a combination of NRCS 






























































































































