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1
 The revised Water Quality Standards require that all basin plans place Class B waters into one of the three water management 
management types, and the Panelôs ability to promulgate these designations. These challenges are listed in detail in VDECôs 2010 

Report to the Vermont General Assembly on Basin Planning. As such, recommendations for water management types are not 

presented in this basin plan. 

 

The Vermont Agency of Natural Resources is an equal opportunity agency and offers all persons the benefits of 

participating in each of its programs and competing in all areas of employment regardless of race, color, religion, 

sex, national origin, age, disability, sexual preference, or other non-merit factors.  
 

This document is available upon request in large print, braille or audiocassette.  
 

VT Relay Service for the Hearing Impaired 

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

http://www.anr.state.vt.us/dec/waterq/planning/docs/pl_LEGIS.Progress.Report.CY2010.final.pdf
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Executive Summary 

This river basin water quality management plan provides an overview of the health of Basin 17,  

the Lake Memphremagog Tomofobia and Coaticook Basin, and a description of the priority 

future and ongoing steps to restore and protect its surface waters. With the purpose of improving 

both water quality and aquatic habitat, this plan presents the recommendations of local watershed 

residents, stakeholders from varying interests, the Agency of Natural Resources (Agency) and 

natural resource professionals from other state and federal agencies to guide protection and 

improvement efforts in this basin for the next five years. The central component of this water 

quality management plan is the implementation table, which includes 79 specific actions to 

address these threats to surface waters in the basin. This is expected to be a working document 

that will be revised over the life of this plan as new information is obtained, especially with the 

completion of a Total Maximum Daily Load (TMDL) to address the phosphorous impairment of 

Lake Memphremagog. 

Basin 17 includes all the waters in Vermont that flow to Lake Memphremagog including the 

Black, Barton, Clyde and Johns Rivers as well as the Tomifobia and Coaticook watersheds that 

together make up the Vermont portions of the Saint Francis River watershed. Waters in this basin 

support many uses including swimming, boating and fishing in its extensive rivers, streams, 

lakes, ponds, and wetlands. Threats to these uses include: nutrient enrichment, which has caused 

the impairment of Lake Memphremagog and threatens other lakes in the basin; aquatic invasive 

species that are present in a number of waters and are a threat to all waters; and finally alterations 

to aquatic and riparian habitat along rivers, lakes and wetlands. The top ten priority actions in 

this management plan are to: 
 

1. Develop a TMDL to address the phosphorus impairment of Lake Memphremagog. 

2. Complete stormwater system mapping and illicit discharge detection for the City of Newport, 

Village of Derby, Village of Orleans and Village of Barton.  

3. Work with all towns in the Vermont portion of the basin to apply for at least one Better 

Backroads Grant to address one of the major water quality issues identified by the road review 

committee. 

4. Establish an agricultural water quality group that will represent the interest of the 

Memphremagog region; and leverage the positive attention of the legislature, the press, and the 

watershed community; and promote the best use of government cost share dollars. 

5. Make direct contact with agricultural producers to promote existing programs such as the 

Conservation Reserve Enhancement Program that provide incentives for fencing, watering tanks. 

6. Work with Vermont towns to include protection for floodplains, Fluvial Erosion Hazard zones 

and buffer zones in local zoning. 

7. Hold an annual Vermont Invasive Patrollers (VIP) training in the basin to support the 

establishment of VIP programs for lakes and ponds in the basin. 

8. Working closely with local land trusts, lake associations, and towns to contact landowners of the 

highest priority undeveloped lakeshore parcels to determine interest in conservation and 

conserve at least one of the top priority parcels. 

9. Develop specific wetland conservation priorities for high value wetlands for both habitat and 

phosphorus retention and use the priorities to focus the wetland conservation and restoration 

work of the many different partners involved in such work in the basin. 

10. Work with Hydro Coaticook, the Public Service Board, and local residents to identify and 

address the water resource concerns associated with water level fluctuations at Norton and Great 

and Little Averill ponds so these and downstream waters will meet the Vermont Water Quality 

Standards.  
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The importance of basin planning in the face of Tropical Storm Irene  

 

Tropical storm Irene dumped four to five inches of rain on the narrow river valleys of Basin 17. 

With soils already saturated from a wet August, the runoff quickly filled river channels beyond 

their recognized floodplains and rivers, with a newly acquired energy, ripped out roads, bridges, 

culverts and buildings, although this basin was spared the worst of the flooding that was seen 

across much of central and southern Vermont. After tropical storm Irene the discharge at the 

Black River in Coventry was at a level that has just a two percent chance of occurring in any 

given year based on historical records of flows at this site since 1952. But Irene wasnôt the only 

weather story of 2011. In the spring, rain and melting snow filled streams, albeit at a slower 

pace, raising Lake Memphremagog to levels not seen since the late 1930ôs and the Clyde River 

to levels not seen since 1936. These early spring storms and tropical storm Irene also led to 

eroding rivers and land erosion, which sent plumes of phosphorus-loaded sediment into lakes 

nearly doubling previous average levels of annual phosphorus loading from major tributaries.  

We can expect to see the intensity and extensiveness of these storms repeated in the future with 

greater frequency as Vermontôs climate warms, so the Agency of Natural Resources has been 

considering how we can best adapt to protect the most vulnerable resources, areas, and sectors in 

the state through an adaptation plan
2
. Much of the adaption planôs white paper on water 

resources focuses on preparing for a greater frequency of intense rain events which is also 

reflected in strategies listed in the Vermont Surface Water Management Strategy
3
 as well as the 

Basin 17 plan. All three of these documents address the loss of the natural landscape to 

urbanization and increased runoff from developed lands, improving infrastructure to handle more 

intense storms (such as increasing the size of culverts), and most importantly, minimizing 

conflicts with the river corridor which together can reduce the impacts from future flood events. 

In the face of the destruction wrought by Irene, how do we help communities to rebuild to reduce 

damages from the next storm? Development and implementation of hazard identification and 

mitigation plans are part of the solution and the agency, regional planning commissions and 

other partners will provide assistance to communities to produce robust plans to reduce conflicts 

with rivers and improve infrastructure, particularly culverts to be able to handle these greater 

flows. We must also consider fluvial geomorphic principals when rebuilding our infrastructure 

adjacent to rivers. To paraphrase from Barry Cahoon, stream alteration engineer for the Agency 

of Natural Resources; We cannot isolate ourselves from rivers, confine rivers to where we 

perceive they are "supposed to be, belong, or always were", or ignore the message we have been 

given, that the rivers often need the space we have chosen to take away from them. With all that 

we have invested over generations, in our homes, our commerce, and our public infrastructure, 

we have created tremendous conflict with the physical imperatives of rivers when rivers are 

energized by storm events, now of increasing frequency and magnitude. Some strategic 

separation and confinement of these incredibly powerful and dynamic natural systems is needed 

to protect these investments, but this work must be done in a way that embraces an informed 

recognition and implementation of fluvial conflict reduction options for the benefit of this and 

future generations, and the rivers themselves. 

 

                                                 
2
 http://www.anr.state.vt.us/anr/climatechange/Adaptation.html 

3
 http://www.vtwaterquality.org/swms.html 

http://www.anr.state.vt.us/anr/climatechange/Adaptation.html
http://www.vtwaterquality.org/swms.html
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Chapter 1 ï Introduction   
Purpose of the Basin Plan and the Basin Planning Process  

This river basin water quality management plan describes strategies to restore and protect the 

values and beneficial uses of surface waters in Basin 17, such as swimming, boating and aquatic 

habitat. The surface waters in Basin 17 include the small rivers and streams in Vermont that 

drain north into the Saint Francis River along with the ponds and wetlands in this watershed. The 

Vermont portion of the Saint Francis River Watershed includes all the waters that drain into 

Lake Memphremagog including the Black, Barton, Clyde and Johns Rivers as well as the 

Tomifobia and Coaticook river watersheds. 

 

The majority of strategies identified in this plan are the result of a basin planning process that 

sought community involvement to identify and build upon existing interest and resources in the 

basin to protect and improve water quality. The remaining strategies describe the Agency of 

Natural Resourcesô (Agencyôs) existing programs and efforts to have all surface waters meet the 

Vermont Water Quality Standards. In addition to guiding the Agency in its work, individuals and 

groups will be able to use these strategies to identify resources and opportunities to address water 

quality issues. The Agency and others began implementing strategies during the basin planning 

process and will continue implementation until the planning process begins again in five years. 

Planning at the Watershed Level 

A watershed, or a larger unit such as a river basin, is a distinct land area that drains into a 

particular waterbody either through channelized flow or surface runoff. Preparing a plan at a 

watershed level allows for the consideration of all 

contributing sources of surface water runoff to the 

waterbody.  

 

The Agency of Natural Resources has 

conducted water quality assessment and 

improvement efforts at a watershed level 

since the 1970s. The state is divided into 

17 planning basins for this purpose, 

with each basin including one or more major 

river watersheds. The Agency is responsible 

for preparing river basin water quality 

management plans for each of the 17 major 

basins and updating them every five 

years. In 2010, the Agency 

developed a new state wide 

Surface Water Management 

Strategy and will be using the 

process laid out therein to streamline forthcoming basin plans into 

tactical basin plans. The statewide management strategy was not 

in place until the end of the planning process for Basin 17 so this 

plan adopts a different appearance than prior basin plans for other 

Figure 1. Major Planning Basins in Vermont 
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areas, and should be considered a hybrid between the old basin plan format and the new tactical 

format.  

Plan Development as a Collaborative Process 

Planning through a collaborative process with the communities in the basin, local, state, and 

federal governments, private organizations and individuals is an effective method for addressing 

present water quality problems in Vermont. This is because the stateôs water quality problems 

are predominantly the result of runoff from many dispersed activities on the land, such as 

cropping, lawn care and landscaping, and urban stormwater management, which are all 

considered nonpoint source pollution. Reducing the load of pollutants from these activities 

requires the participation of many different sectors of the community, each composed of 

numerous parties.  

 

As many as 65 volunteer-based groups in the state have already begun this collaborative 

planning process as they are working with members of their community and resource agencies to 

improve water quality within their own watersheds. The Agencyôs basin planning process helps 

advance existing efforts within the community as well as its own efforts by documenting 

community-voiced problems and solutions, facilitating the exchange of information among 

resource agencies, groups, and individual citizens, and finally, directing existing resources 

towards the priorities of active groups and landowners within the communities. Opening the 

basin planning process to the entire community also serves to increase public awareness of 

opportunities to promote and preserve water quality in the basin. 

 

Waters from Basin 17 flow north into Quebec so this planning effort has been done in close 

coordination with Quebec partners. A majority of Lake Memphremagog is in Quebec and to 

address international issues associated with this waterbody, the Quebec Vermont Steering 

Committee on Lake Memphremagog was created. This group is appointed by the Governor of 

Vermont and Premier of Quebec with the aim of coordinating efforts to protect and restore the 

water quality of the lake. The group has been working to coordinate monitoring in the basin and 

updating recommendations in a 1993 report ñOn Managing Lake Memphremagog and its 

Environment.ò  The recommendations in this 1993 report are relatively general in nature and 

support the more specific actions that are identified in this water quality management plan. 

 

A Quebec-based Saint Francis River watershed group called COGESAF, has recently completed 

a watershed plan for this large basin including the Lake Memphremagog and Tomifoia River 

watersheds and there is ongoing coordination between these efforts and the Basin 17 watershed 

planning effort. 

Watershed Council and Watershed Plan Development 

In the spring of 2007, the Agency sent out an open invitation to the communities within the 

Vermont and nearby Quebec portions of the Saint Francis River watershed to participate in the 

development of a water quality management plan. The community members that came together 

as a watershed council represented a diverse mix of stakeholders from within the watershed. 

They included farmers, foresters, business owners, municipal officials, anglers, local watershed 

and lake shore organizations, environmental groups, teachers, and regional planners. The 
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Department of Environmental Conservation (VDEC) watershed coordinator and the watershed 

council went through the following steps:  

 Issue identification  

 Issue prioritization  

 Strategy and solution development;  and 

 Identification of resources and funding 

The VDEC watershed coordinator worked with conservation commissions and conservation 

districts in the watershed and many lake and watershed groups. The Memphremagog Watershed 

Association has been closely tied in with the planning efforts as this group was founded through 

the initial planning efforts in this basin and continues to play an active role in developing the 

plan and completing projects that have been identified throughout the basin planning effort. 

 

Council membership and meeting attendance was continually open to the public. Technical 

advisors provided the council and watershed coordinator with information necessary to develop 

strategies to be included within the watershed plan. The watershed council was integral in the 

development of this document. Each of the council members took on a variety of roles including: 

 Encouraging constituentsô participation and conducting outreach and education to inform 
constituents about known watershed issues; 

 Developing and conducting watershed forums to identify water resources issues (assets and 

problems), related community needs, and potential solutions; 

 Identifying immediate or ongoing water quality improvement projects to be undertaken 

during the planning process; 

 Guiding the plan through review, revision, and approval process. 

Progress Reporting 

The key component to the plan is the implementation table that identifies specific actions, lead 

and key players, potential funding sources, and a target date and status of the action. This table is 

meant to be a working document that will evolve over the 5 year span of this planning document. 

As actions are completed, updates will be added to the table with the status of the action as an 

ongoing report card of work completed in the basin. 

 

On an annual basis, the Watershed Council and partners will meet to address the 

accomplishments made toward achieving the basin plan goals and the goals of the Statewide 

Strategy. This will include an analysis of the number of strategies successfully completed from 

the basin plan on a yearly basis. In addition, every year strategies scheduled to be completed will 

be reviewed by the watershed councils, VDEC, and key players to ensure efforts are moving 

forward and to identify and address any obstacles which may prevent implementation. Further, 

longer range strategies will be reviewed to make sure progress is being made and to identify 

intermediate actions that may be necessary. In addition, as the process continues and new 

information is made available actions may be added, modified or targeted more specifically to 

areas of the basin where they will have greater impact. This review process will keep community 

partners engaged and allow for accountability in achieving the goals laid out in this basin plan. 
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Chapter 2 ï Introduction  to Basin 17  

Water Quality Conditions and Priority Concerns  

Basin description   

The Vermont portions of the St. 

Francis River Watershed encompass a 

total of 589 square miles including 

the Vermont portions of the Lake 

Memphremagog drainage and the 

Tomifobia and Coaticook river 

watersheds. This basin 

includes about 75% of 

Orleans County, 15% of 

Essex County and small 

portions of Lamoille and 

Caledonia Counties in 

Vermont. Most of the basin 

in Vermont is in the Northern 

Vermont Piedmont 

biophysical region, which is a 

hilly region with rich soils due to 

calcareous bedrock and dominated 

by northern hardwood forests. 

There are 90 inventoried lakes and 

ponds in the watershed covering 

17,660 acres or over five percent 

of the basin. 

 

The Lake Memphremagog 

drainage basin encompasses 

a total of 687 square miles 

of which 489 square 

miles (71%) are in 

Vermont and 198 

square miles (29%) 

are in the Province 

of Quebec in 

Canada. Although 

much more of the 

watershed is in the 

United States, about 

three-quarters of the  

lakeôs area is in Canada.                        
 

Figure 2. The St. Francis River watershed showing major 

subwatersheds that drain north from Vermont into Quebec.

There are three main rivers in the U.S. portion of the Lake Memphremagog basin - the Black, Barton 

and Clyde Rivers, which flow northerly into the southern end of Lake Memphremagog. A smaller 

river, the Johns River begins in the town of Derby, flows northwesterly into Canada and then back 

into the United States into Lake Memphremagog.  
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Black River Watershed 
The Black River, 26 miles in length, originates east of Great Hosmer Pond with headwater tributaries 

flowing west off Ames Hill in Albany then turning north to flow into South Bay. It drains 134 square 

miles of land. This river has the lowest gradient of the three main rivers in the basin with an average 

slope of about eight feet per mile. The Black River watershed contains over 600 acres of lakes and 

ponds, the three largest being Lake Elligo, Little Hosmer Pond and Great Hosmer Pond. 
 

Barton River Watershed 
The Barton River watershed, which includes the Willoughby River subwatershed, flows north into 

the southernmost end of Lake Memphremagogôs South Bay. The Barton River is 22 miles long and 

its watershed drains 174 square miles. The principal tributary of the Barton River, the Willoughby 

River, originates at Lake Willoughby in the town of Westmore. The Barton River drops 600 feet 

from Runaway Pond to Orleans for an average of about 40 feet per mile. From Orleans to Lake 

Memphremagog, the slope of the river is less than 2 feet per mile and flows through extensive 

wetlands as part of the Willoughby Falls and South Bay Wildlife Management Areas. There are 

approximately 3,410 acres of lakes and ponds within the basin. The three largest are Lake 

Willoughby, Crystal Lake and Lake Parker. 
 

Clyde River Watershed 
The Clyde River, 30 miles long, rises in Island Pond in the town of Brighton and drains 142 square 

miles. The watershed is characterized by many large lakes including Seymour Lake, Echo Lake, 

Lake Salem and Island Pond, along with extensive swamps and marshes. Several dams and bypasses 

are along the river. The Clyde River drops only 32 feet in its first 16 miles, but then plunges 160 feet 

in the two miles below Pensioner Pond and another 170 feet in less than one mile below Clyde Pond. 

It flows into Lake Memphremagog in Newport City.  
 

Johns River and Memphremagog direct Watershed 

There are a number of smaller streams that flow directly into Lake Memphremagog covering an 

area of just under 30 square miles. Most of this area is drained by the Johns River which 

originates in Derby west of Nelson Hill. It flows northwesterly from its headwaters to the Canadian 

border re-entering the United States before flowing through a large forested, scrub/shrub, and 

emergent wetland complex  and entering Derby Bay. There are also a number of smaller streams on 

the eastern and western sides of Lake Memphremagog that drain areas of Newport and Newport 

town, Coventry and Derby, in addition to Halls Creek that flows from Quebec into the town of Derby 

and entering Lake Memphremagog at Eagle Cove. 
 

Tomifobia River Watershed 
Almost all of the Tomifobia River is in Canada although two significant tributaries, Holland Brook 

and Stearns Brook and their watersheds, are largely in the United States. Holland Brook originates at 

Holland Pond and flows northwesterly about three miles to the border. Its sixteen square mile 

watershed in Vermont includes Holland, Turtle, Round, and Beaver Ponds which are all part of the 

Bill Sladyk WMA. Stearns Brook originates between Mt. John and Mead Hill and flows 

northwesterly to Tice and then northerly to the Canadian border all in the town of Holland. The 

Vermont portions of the Tomifobia River watershed cover 34 square miles. 
 

Coaticook River Watershed 
The Coaticook River originates at the outlet of Norton Pond and flows northeasterly for over six 

miles passing just west of Norton and into Canada. Tributaries in the U.S. include Station 

Brook,Sutton Brook, Davis Brook, Gaudette Brook, Moser Meadow Brook, Number 5 and Number 6 
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Brooks, and Averill Stream which drains Great and Little Averill ponds. The Vermont portions of the 

Coaticook Watershed cover 66 square miles. 

Basin assessment and priority water quality concerns   

The area covered by the Saint Francis River watershed in Vermont is well known for its clear 

waters, deep lakes and exceptional fisheries. Biological monitoring on the Black and Barton and 

Clyde Rivers has shown good to very good macroinvertebrate communities on the main stems of 

these larger rivers. Biological sampling of rivers in the basin has identified sites with notably 

  

Table 1. Biological sampling sites in Basin 17. Bold Blue = Notable high quality water / Orange Bold italics = 

potential issues / Grey highlight = impaired / Sites with (sw) are slow winders. 

Stream station Macroinvert. 

sample date 

Macroinver. 

Assessment 

results 

Fish 

sample 

date 

IBI 

type 

Fish 

Community 

assessment 

comments 

Barton River Watershed 

Alder Brook 1.0 9/14/2009 Vg-Good     

Annis Brook .7 9/14/2010 Ex-Vgood     

Annis Brook .7 10/12/2009 Good-Fair     

Annis Brook 1.9 10/9/2006 Good-Fair     

Barton River 9.7 9/17/2009 Good     

Barton River 9.8 9/17/2009 Vg-Good     

Barton River 9.8 9/17/2004 Vg-Good     

Barton River 14.5 9/17/2009 Verygood    Potential sedimentation stress 

and nutrient enrichment 

Brownington Branch 1.3 9/16/2009 Excellent 9/16/2009 Both Very Good  

Duck Pond Brook Trib .2 9/12/2009 Ex-Vgood     

Roaring Brook .6 10/21/2009 Ex-Vgood    
Sampled to follow up on 

reported nutrient discharge. 
Roaring Brook 2.4 10/21/2009 Fair     

Roaring Brook 3.5 10/21/2009 Good-Fair     

Stevens Brook 3.0 9/17/2009 Excellent    Very small - No fish community 

Willoughby Brook Trib .1 9/12/2009 Vg-Good     

Willoughby River 4.9 9/23/2004 Ex-Vgood     

Black River Watershed 

Black River 12.1 9/14/2009 Very good    
Indicators of slight nutrient 

enrichment and elevated 

turbidity in 2004 and 2009. 

Black River 12.1 9/21/2004 Very good    

Black River 12.1 9/8/1999 Excellent    

Black River 12.1 10/4/1991 Ex-Vgood    

Black River 30.5 (sw) 10/13/2004 Vg-Good     

Black River 34.8 9/8/1999 Good     

Brighton Brook .9 (sw) 9/21/2004 Good 9/21/2004 MW Pass  

Lords Creek 2.4 9/21/2004 Very good     

Lords Creek 2.4 9/8/1998 Good     

Stony Brook 1.8 9/17/2010 Good    2009 assessment suggested 
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Stream station Macroinvert. 

sample date 

Macroinver. 

Assessment 

results 

Fish 

sample 

date 

IBI 

type 

Fish 

Community 

assessment 

comments 

Stony Brook 1.8 9/14/2009 Poor 9/14/2009 Both Very Good nutrient enrichment but 2010 

assessment after  moderate flow 

was good. Elevated nitrogen 

also measured. 

Stony Brook 1.8 8/1/1990 Good    

Stony Brook 2.8 9/17/2010 Ex-Vgood     

Stony Brook 3.6 9/17/2010 Ex-Vgood     

Clyde River Watershed 

Clyde River 11.3 10/3/1991 Good     

Pherrins River 1.9 9/23/2003 Excellent 8/20/2003 MW  Very Good  

Memphremagog Direct Watershed 

Crystal Brook .3 9/16/2010 Ex-Vgood 9/16/2010 CW Pass A manure pit that was leaking 

into Crystal Brook was replaced 

in 2006 and the brook has shown 

signs of recovery and may be 

soon removed from the list of 

impaired waters. 

Crystal Brook .3 9/16/2009 Good-Fair 9/16/2009 None Pass 

Crystal Brook .3 9/7/2006 Poor    

Crystal Brook .3 9/16/2004 Poor    

Crystal Brook .3 9/14/1999 Poor    

Crystal Brook .3 9/4/1997 Fair 9/4/1997 CW Fail 

Crystal Brook .4 9/4/1997 Good     

Crystal Brook 1.4 9/16/2004 Ex-Vgood     

Crystal Brook 1.4 9/4/1997 Good     

Darling Hill Brook .1 

(sw) 

9/16/2009 Ex-Vgood 9/16/2009 CW Fair  94% nonnative fish species. Has 

elevated Nitrogen levels 

Johns River 1.4 (sw)   9/14/2006 MW Poor Slow winder no fish IBI. 

Elevated nitrogen levels 

measured from 2005-2010. 
Johns River 1.4 (sw)   8/20/2003 MW Poor 

Johns River 1.4 (sw)   9/4/1997 MW Fair  

Johns River 1.6 (sw) 9/16/2009 Good-fair  9/16/2009 CW Fair   

Johns River 3.1 9/16/2009 Very good 9/16/2009 Both Poor 100% nonnative fish species 

Johns River 3.1   9/4/1997 CW Fair  94% nonnative fish species 

Johns River 4.8 9/16/2009 Excellent     

Sunset Acres Brook .5 9/16/2009 Excellent 9/16/2009 CW Pass Only one native species no IBI 

Has elevated Nitrogen levels 

Tomifobia Watershed 

Holland Pond Trib .5 9/16/2009 Ex-Vgood     

Stearns Brook 1.7 9/14/1999 Good    Assessment suggests nutrient 

enrichment and sedimentation 

caused by nearby farming 
Stearns Brook 1.7 9/8/1998 Good 9/8/1998 None Good 

Stearns Brook 2.3 9/16/2004 Vg-Good     

Stearns Brook Trib .1 9/16/2009 Fair-Poor 9/16/2009 CW Good Stearns Brook is listed as 

impaired due to sediment and 

nutrient enrichment associated 

with agricultural runoff. 

Stearns Brook Trib .1   9/16/2004 CW Poor 

Stearns Brook Trib .1 9/8/1998 Fair 9/8/1998 CW Poor 

Coaticook Watershed 

Mosher Meadow Brook .2 9/23/2003 Excellent 8/21/2003 MW Good  

Number Six Brook .5 9/17/2009 Vg-Good 9/17/2009 CW Pass  

Sutton Brook .4 9/17/2004 Excellent 9/16/2004 Both Good  
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Figure 3. Biological assessment sites in Basin 17 showing most recent community assessment and notably high quality waters 

with an inset around the Johns River and Stearns Brook watersheds. 
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high water quality on the Pherrins River, Willoughby River, Brownington Branch, Johns River 

(at mile 4.8), Duck Pond Tributary, Holland Pond Tributary, Mosher Meadow Brook, Stony 

Brook above mile 2.8, Stevens Brook and Sutton Brook. While fish IBI scores for the Johns 

River are low due to the low abundance of native fish species, VFWD sees the Johns River as 

critical and productive spawning habitat for non-native steelhead and brown trout, two species 

highly sought after by anglers in the basin.   

 

Among the 90 inventoried lakes in the basin are many of Vermontôs largest, clearest and deepest 

lakes along with the second largest lake in the state, Lake Memphremagog, which is shared with 

the province of Quebec. There are also a number of shallower lakes in the basin that support 

warm water fisheries and some of the stateôs most extensive wetlands complexes. Three of the 

ponds - Beaver, Halfway and Turtle - have been given the highest rating afforded by the VDEC 

Lake Protection Classification System for their wilderness character, of which there are only 20 

in the state of Vermont. In addition to this, the lakes in the basin support a diversity of fisheries 

including arguably some Vermontôs premier lake trout and landlocked salmon fisheries but also 

a number of warmwater fisheries on shallower lakes in the basin.  

 

On the other end of the spectrum there are a number of waters in the basin that are either 

considered impaired (not meeting Vermont Water Quality Standards) or are threatened from a 

number of stressors. Biological sampling in Basin 17 has identified impaired stream reaches of a 

tributary to Stearns Brook and Crystal Brook with fair to poor macroinvertebrate communities 

and poor fish communities because of agricultural runoff. The replacement of a manure pit at a 

farm adjacent to Crystal Brook has resulted in reduced nutrient levels and an improved biological 

community and this waterbody may now meet water quality standards (VDEC 2011). In addition 

to this, the Coaticook River and Averill Brook are altered due to flow modifications associated 

with dams at Norton Pond and the Averill ponds which are managed by Hydro Coaticook under 

public service board regulations. Shadow Lake and a small unnamed tributary to the Clyde may 

also be impacted by water level fluctuations caused by a seasonal draw down and possible lack 

of minimum flow below the water supply withdrawal, respectively. Finally, there are also a 

number of streams in the basin that have been negatively impacted by channel management or 

encroachment including a half mile stretch of the Seaver Branch.  
 

Out of a total of 17,660 acres of inventoried lakes and ponds in the basin, 5,966 acres of Lake 

Memphremagog are impaired due to elevated phosphorus levels. 764 acres in the basin (Lake 

Salem) are impaired due to elevated levels of mercury in Walleye tissue which have resulted in a 

no consumption advisory for this fish species for children and woman of childbearing ageò  see 

http://www.mercvt.org/fish/index.htm for more information on the current fish consumption 

advisories,  An additional 60 acres are impaired due to acid deposition including Duck, Turtle, 

Line and Halfway ponds. On top of this, 55 acres are altered due to the presence of invasive 

exotic species and 1,878 acres are altered because of artificial water level fluctuations. Norton, 

Great and Little Averill ponds are altered due to water level fluctuations associated with dams on 

each of these waterbodies which are managed by Hydro Coaticook under Vermont Public 

Service Board regulations. 

 

An additional 849 acres of lakes and ponds are stressed due to elevated phosphorus and nutrient 

levels, 1841 acres are stressed due to Eurasian watermilfoil, 935 acres are stressed due to acid 

deposition, and 943 acres are stressed due to sedimentation and siltation. Analysis of phosphorus 

trends of lakes in the basin monitored through the spring phosphorus and lay monitoring 

programs has identified a number of lakes including Lake Elligo, Shadow Lake, Lake  

http://www.mercvt.org/fish/index.htm
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Figure 4. Impaired, altered, and waters of 

concern in the Vermont portions of the St. 

Francis River Watershed. 

 

Willoughby, Long Pond (Westmore) and Seymour 

Lake which appear to have trends of increasing phosphorus 

levels, and thus are assessed as having ñfairò water quality. 

These water quality conditions have been summarized through the Lake Score 

Card which is available online and described in detail at the following web site 

which also includes a link to lake protection actions: 

http://maps.anr.state.vt.us/kml/wq_scorecard/lp_lake_score_card_explanation.pdf 

 

All lakes and ponds in the basin are stressed due to limits on the number of meals or size of meals 

consumed for one or more fish species due to elevated levels of mercury in fish tissues and many 

have had the quality of the aquatic habitat reduced through development of the shoreland. Figure 

4 above also shows the lakes that have been identified as having poor conditions (over 50% lawn 

to shore) for shoreland habitat (Seymour Lake, Shadow Lake, Parker Pond and Salem Lake) and 

fair (25-50% lawn to shore) shoreland habitat (Lake Memphremagog, Island Pond, Crystal Lake, 

Lake Willoughby, Pensioner Pond, and Echo Lake) which has been evaluated based on a number 

of studies summarized as part of the Lake Score Card. A joint Quebec Vermont study of Lake 

Memphremagog called Operation Healthy Lake was completed in 2006 also showed a high 

degree of development on the shores of Lake Memphremagog, high levels of sedimentation and 

plant growth in the Narrows, Derby Bay, Holbrook Bay, Eagle Point, and South Bay.  

 

Impaired streams 

      Flow altered  

streams & ponds 

Elevated  nitrogen Acid impaired ponds 
Phosphorus 

impaired 

http://maps.anr.state.vt.us/kml/wq_scorecard/lp_lake_score_card_explanation.pdf
http://maps.anr.state.vt.us/kml/wq_scorecard/lp_lake_score_card_explanation.pdf
http://maps.anr.state.vt.us/kml/wq_scorecard/lp_lake_score_card_explanation.pdf
http://maps.anr.state.vt.us/kml/wq_scorecard/lp_lake_score_card_explanation.pdf
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Public concerns have been raised regarding potential water quality impacts from the Kingdom 

Community Wind development and NEWSVT landfill in Coventry.   Both of these projects have 

gone through extensive permitting processes and involve continued monitoring to ensure 

Vermont Water Quality Standards are being met. The permitting and monitoring requirements 

for each of these projects is discussed in detail in Appendix J.  A complete description of the 

basins waters and their conditions is presented in the Basin 17 assessment report available online 

at: http://www.anr.state.vt.us/dec/waterq/mapp/docs/mp_basin17.assessment_report.pdf. 

 

During the planning process, the public was invited to identify water related concerns in the 

basin. These comments dealt with general concerns, such as blue green algae or the quality of 

fisheries, as well as the perceived causes of these problems such as streambank erosion, 

stormwater runoff, and agricultural runoff as well as specific concerns such as the location of a 

regularly occurring road wash out. The community concerns that were brought up fell under the 

four general categories of: nutrient enrichment, exotic invasive species, poor aquatic habitat, and 

contamination. The watershed council prioritized these concerns along with the perceived causes 

of each of the problems. This process was done after a series of presentations by Agency staff 

and other technical experts on water quality conditions in the basin to help the council base these 

decisions on all the information available. The results of this prioritization process were: 
 

1. Nutrient enrichment and algae blooms on Lake Memphremagog and concerns about 

levels on other lakes in the basin caused by: 

a. Stormwater runoff (Link to developed land activity description) 

b. Road erosion and runoff (Link to transportation activity description) 

c. Agricultural runoff (Link to agricultural activity description) 

d. Forestland management (Link to forestland activity description) 

e. Streambank erosion  

f. Poor shoreland development (Link to encroachment activity description) 

 

2. Exotic Invasive Species (Link to AIS spreading activity description) 

 

3. Poor Aquatic Habitat caused by: 

a. Sedimentation  (link to Sedimentation pollutant description) 

b. Streambank erosion 

c. Poor shoreland development  

d. Concerns about water level fluctuations in the Coaticook River watershed  

e. Barriers to aquatic species passage 

 

4. Metals and Organic Contaminants caused by: 

a. Hazardous waste sites/ landfills 

b. Stormwater runoff  

c. Mercury deposition 
 

In the outline above, links have been provided to the descriptions of the major pollutants of 

concern in this basin (nutrients, exotic invasive species, sedimentation, metals and organic 

contaminants), as well as the relevant sections on each major landuse activity and their influence 

on water quality in Statewide Surface Water Management Strategy. The complete Statewide 

Surface Water Management Strategy is online at 

http://www.anr.state.vt.us/dec/waterq/wqdhome.htm .  

http://www.anr.state.vt.us/dec/waterq/mapp/docs/mp_basin17.assessment_report.pdf
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appB.htm#_Toc277750980
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appC.htm#_Toc278376134
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appC.htm#_Toc278376144
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appC.htm#_Toc278376135
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appC.htm#_Toc278376136
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appC.htm#_Toc278376138
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appB.htm#_Toc277751000
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appC.htm#_Toc278376146
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appB.htm#_Toc277751018
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appB.htm#_Toc277750988
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/swms_appB.htm#_Toc277750994
http://www.anr.state.vt.us/dec/waterq/wqdhome.htm


12 

 

 

The newly developed Statewide Surface Water Management 

Strategy looks at water quality issues through a slightly different lens 

of water quality stressors to meet its goals: to protect, maintain, 

enhance and restore the biological, chemical, and physical integrity 

of all surface waters, to support the public use and enjoyment of water resources, and to protect 

the public health and safety. Generally, stressors emerge from an activity on the landscape; result 

in the release of a pollutant, flooding hazard or destruction of aquatic and riparian habitat and 

thus impact to one or more of the above goals as shown by example in Figure 5.  

 

Figure 5. An example of the cascading effects of landscape level activities that result in stressors which 

produce pollutants. 

The statewide strategy has identified the following 10 stressors shown in the table below which 

also shows the relationship of these stressors to the priority concerns in Basin 17: 

Table 2. Relationship between statewide stressors and priority concerns in Basin 17. 

Basin 17 Priority           

Concerns 

Nutrient 

enrichment 

Aquatic 

habitat 

Invasive 

species 

Metals/organic 

contaminants 

Watershed covered by 

water quality  

concern 

Statewide Stressors 

Lake Memphremagog 
watershed, tributary to 

Stearns Brook and 

watersheds of nutrient 
sensitive lakes shown as 

ñfairò in Figure 4. 

The entire watershed 
with priorities on 

lakes in the basin and 

streams and rivers 
with notable high 

quality in Table 1. 

Entire watershed Mercury is an issue for the 
whole basin and for Lake 

Salem specifically. No 

specific areas have been 
identified in the basin for 

other toxics. 

Acidity       

Channel Erosion  X X   

Flow Alteration  X   

Encroachment  X X   

Invasive Species   X  

Land Erosion  X    

Nutrient Loading  X    

Pathogens      

Toxics ï mercury     X 

Thermal Stress      

 

 The list of stressors above allows for hyperlinks to chapters of the statewide strategy which 

discuss these stressors in detail and the general statewide approach to addressing them. The 

following sections describe the top priority concerns in the basin in further detail to set the stage 

http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressors_acidity.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_channelerosion.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_flowalt.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_encroachment.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_AIS.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_landerosion.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_nutrient.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_pathogens.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_toxics.htm
http://www.anr.state.vt.us/dec/waterq/wqd_mgtplan/stressor_thermal.htm
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for the implementation actions in chapters three and four of this plan. The lowest priority 

concern identified in the initial outreach meetings was toxic contaminants, and this was not 

addressed in detail during this planning process. Much of the impact in this category is due to 

mercury levels in fish tissues, and this is a broad regional issue beyond the scope of this plan and 

for which a TMDL has already been completed. A number of hazardous waste sites are listed in 

the Basin 17 assessment report, but no impairments to surface waters have been linked to 

contamination from these sites so this issue was not addressed in detail in this water quality 

management plan; however VDEC is continuing to monitor many of these sites. There has been 

some migration of metals and organic contaminants into groundwater from the unlined Nadeau 

landfill in Coventry but recent sampling results from two wells located in the shallow 

groundwater in wetlands north of the unlined Nadeau and lined NEWSVT landfills along with 

surface water sampling in the Black River show no indications of landfill impacts. There is a 

proposal to move the waste in the unlined Nadeau landfill into a new lined cell at the NEWSVT 

landfill. 

 

Acid deposition was not addressed directly in this plan in spite of the fact that this impairs four 

ponds and stresses many others in the basin, because the cause of this stressor is largely from 

regional air emissions which are beyond the scope of this plan to address. There is also a TMDL 

that covers acid impaired lakes and ponds. Links to the acidity and toxic substances chapters of 

the statewide strategy above provide an overview of actions at the state and regional level to 

address these issues. The following sections provide an overview of the three primary issues 

addressed in this plan which are nutrient enrichment, aquatic invasive species, and alterations to 

aquatic habitat.  

Nutrient Enrichment  

Phosphorus is a nutrient that is naturally 

limited in the environment. High levels of 

phosphorus in northern fresh water lakes cause 

aquatic plants and algae to grow in much 

greater densities than the aquatic ecosystem 

can normally support. In excessive amounts, 

algae can impair recreational uses, aesthetic 

enjoyment, the taste of drinking water, and the 

biological community. In some cases, algal 

blooms can produce toxins that harm animals 

and people. Phosphorus levels in lakes are 

closely correlated with chlorophyll-a and 

inversely correlated with water clarity as these 

are both related to algal density and so 

measurements of chlorophyll-a and water   

Figure 6. Blue Green Algae Bloom on Lake Memphremagog at 

Horseneck Island on 9-13-08.  Photo taken by Stephen King.

clarity are often used as another measure of the level of nutrient enrichment in lakes and ponds. 

 

Although the basin is best known for clear lakes that have low levels of phosphorus and 

nutrients, there is a diversity of lakes in the watershed including some that naturally have higher 

nutrient levels. Higher levels of phosphorus become a particular concern when caused by human 

changes to the landscape such as increases in land and channel erosion and non-erosion nutrient 
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loading in a lakes watershed. Lake Memphremagog is the only lake in the basin considered 

impaired due to elevated phosphorus levels, however, there are five other lakes (shown in Figure 

4) that have had trends of increasing phosphorus levels based on lay monitoring and spring 

phosphorus data or have been identified as stressed due to nutrient levels through other 

assessments. These lakes include: Lake Elligo, Shadow Lake, Lake Willoughby, Long Pond 

(Westmore) and Seymour Lake. Note that none of these lakes are experiencing water quality 

problems, rather the increasing phosphorus trend should be considered an early warning sign. 

Even though Lake Massawippi is not in the Vermont portion of the basin, the fact that this 

waterbody is considered by Quebec to have elevated levels of phosphorus is relevant to this 

basin plan because the waters in the Tomifobia River watershed flow into this lake and may be 

contributing to this issue. 
 

In Lake Memphremagog levels of phosphorus are variable, reflecting both the natural 

background nutrient levels in the segments, and potential watershed-based loadings. In the 

United States portion of the lake, water quality conditions meet Vermont Water Quality 

Standards in the South Bay, but not in the open water segments of the lake, where total 

phosphorus concentrations are elevated by approximately 2 parts-per-bill ion (ppb) above 

standards (Quebec Vermont Steering Committee on Lake Memphremagog, 2008). 

 

Cyanobacteria (blue-green algae) have been observed in numerous locations in Lake 

Memphremagog with increasing frequency, particularly in 2006 and again in 2008 and 2011 

when there were also a blue-green algae blooms in nearby Lake Salem.  In 2010 a bloom was 

confirmed in Island Pond. However, quantities of toxic algae (measured as ñcell densitiesò) are 

low relative to heavily impacted locations such as the Missisquoi Bay of Lake Champlain, and 

concentrations of algal toxins are very low. As such, while Lake Memphremagog may not at this 

time have a serious cyanobacteria problem, it is a phenomenon that must be monitored and 

prevented to the extent possible. The degree to which newly observed cyanobacterial blooms in 

sections of the lake are related to phosphorus sources in the Johns or Black Rivers, or from 

sources in the Fitch Bay watershed, is unclear (Quebec Vermont Steering Committee on Lake 

Memphremagog, 2008). 

 

The cause of the impairment of Crystal Brook and tributary to Stearns Brook is likely due to 

elevated nutrient levels. In Crystal Brook, phosphorus levels were measured to be as high as 600 

ppb during low flow conditions, but sampling in 2009 has shown a drastic reduction in 

phosphorus levels. This reduction in phosphorus levels is likely related to the improvement in the 

biological community that was seen in the fall of 2009 and 2010. Similar information on nutrient 

levels is not available for the tributary to Stearns Brook but, because the source of this 

impairment is agricultural runoff, it is likely that nutrient levels are a significant factor in the 

impairment of this stream. Water quality sampling done from 2008 through 2010 has also shown 

high levels of phosphorus in minor tributaries to the west side of Lake Memphremagog.  

 

Studies by the Memphremagog Watershed Association and Beck Pond LLC have also shown 

high levels of nitrogen in the Johns River, an unnamed tributary that drains into the Johns River 

adjacent to the Darling Hill Road, as well as an unnamed tributary to Lake Memphremagog that 

flows into the lake south of the Sunset Acres development (see Figure 4) (Gerhardt F. 2010, 

Gerhardt F. 2009 and Gerhardt F and Dyer M. 2007.) While these nitrogen levels are quite high 

for Vermont, bioassessments done in the fall of 2009 showed healthy macroinvertebrate 
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communities in all three streams so these nitrogen levels are not causing any impairment of these 

waters nor do these levels appear to be having a significant negative impact on the aquatic 

communities of these streams. These nitrogen levels could play a role in blue green algae blooms 

in Derby Bay and Lake Memphremagog although the balance of nitrogen and phosphorus in the 

lake make this scenario unlikely. Moreover, water sampling shows that the nitrogen levels 

dropped between 2005 and 2009 (likely due to reductions in nitrogen fertilizer applications on 

farm fields in these watersheds) and appear to have stabilized since. The complete reports on 

these results can be found at a link at the following web site: 

http://www.anr.state.vt.us/dec/waterq/planning/htm/pl_memphremagog.htm 

Actions to address nutrient enrichment are listed in the implementation table on page 31. 

Non-native Aquatic Invasive Species  

Many non-native aquatic invasive species can seriously hinder the recreational use of a 

waterbody, out-compete beneficial native plants and animals, and otherwise alter the natural 

environment. Eurasian watermilfoil (Myriophyllum spicatum L.) is the major invasive species 

that currently affects Basin 17 surface waters, and is known to occur in Lake Memphremagog, 

Derby Lake, Clyde Pond, Brownington Pond, Crystal Lake, Lake Willoughby, Great Hosmer 

Pond and Shadow Lake. Eurasian watermilfoil is known for its rapid growth and ability to 

spread, which can lead to significant problems within a lake. Commonly found in shallow bays 

and along shorelines, Eurasian milfoil forms dense beds that can impair the recreational use of a 

lake and negatively alter a lakeôs 

natural environment.  

 

The invasive curly-leaf pondweed is 

also found in Lake Memphremagog, 

Daniels Pond and Island Pond as 

shown in Figure 7. There are also a 

number of wetland and riverbank 

non-native invasive species in the 

basin including purple loosestrife 

(Lythrum salicaria L), phragmites 

(Phragmites australis), and 

Japanese knotweed (Fallopia 

japonica) which can reduce the 

quality of riparian and aquatic 

habitats and spread along river 

corridors. The distribution of these 

species is not well understood, but a 

map of the location of some of the 

more common riverbank invasives 

has been developed where Phase 2 

Stream Geomorphic Assessments 

have been completed, although the 

prevalence of these species in the 

watershed is much more 

widespread. 

http://www.anr.state.vt.us/dec/waterq/planning/htm/pl_memphremagog.htm
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Figure 7.  Lakes and ponds in Basin 17 with 

Eurasian watermilfoil and curly -leaf pondweed as well as 

lakes with active Vermont Invasive Patroller programs.  Also 

shown are locations of riparian invasive species identified during 

stream geomorphic assessments (not a comprehensive assessment). 

 

In the summer of 2007, Didymosphenia geminata also called didymo or rock 

snot was identified near the basin in the upper Connecticut River and in 2010 on 

the East Branch of the Passumpsic River. As with all invasive species, there may be 

other populations of didymo that we are not yet aware of. All waters should be treated as if they 

harbor an invasive species and spread prevention measures should be practiced. 

 

 Nonnative fish species are also a threat to waters in this basin. Brown trout, rainbow trout, 

common carp, largemouth bass, and smallmouth bass are not native to the basin but have been 

introduced and spread throughout the basin over the last century. Northern pike, native to the 

lower Lake Champlain drainage, were introduced into Norton Pond in the 1970s, and in Lake 

Memphremagog sometime in the late 1980s. Nonnative white perch have been living in Parker 

Lake for decades and in 2009, a population of greater redhorse suckers was documented in Lake 

Memphremagog and the lower Black River for the first time. Additionally, species native to the 

basin, like yellow perch and chain pickerel, have also been transferred by humans to waters 

where they did not previously exist.  






























































