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 Setting 
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About Lake Champlain 

 120 miles long 
 587 miles of shoreline 
 435 sq miles of surface 
 70 islands 
 400 ft deep (max) 
 64 ft deep (avg) 
Retention time 3 years 

 



The Lake Champlain Basin 
 239 Towns 

 145 VT 
 57 NY 
 37 PQ 

 Federal, State, and 
local rules and 
regulations apply in 
VT/NY, and PQ 

 8 Major VT Basins 
 
 



A Spectacular Resource! 



With some unfortunate problems… 



Water Quality Monitoring and 
Assessment 

to Understand the “health” of our Watersheds 

Biological 

Physical 

Chemical 



Water Quality Monitoring and 
Assessment 

to Understand the “health” of our Watersheds 

Biological 
• benthic 

macroinvertebrates,  
• non-game fish 
• aquatic macrophytes 

  

 



Water Quality Monitoring and 
Assessment 

to Understand the “health” of our Watersheds 

Chemical 
• P, N, O, pH 
• sediments/turbidity,  
• metals 
• toxic contaminants 

 



EPA’s list of impaired waters 
 



What do the data tell us about 
the Lake Champlain Basin? 



Water Quality Assessment 

 ANR produces a biennial WQ Assessment 
Report (required by CWA). 



Water Resource Problems in the Lake 
Champlain Watershed 

 E. coli (Pathogens) 
 Sediment 
Nutrients 
 Toxins and heavy metals 
 Insufficient flows 
 Aquatic Nuisance Species 
Unstable rivers 
Developed shoreline 

 



Nutrient Pollution: Phosphorus and Nitrogen 
Impacts: 

 Green Algae blooms 
 Loss of water clarity 

 Toxic blue-green algae blooms 
 Impacts to natural ecosystem 
 Fish kills  

 Increased costs in drinking water treatment 
 Increased costs in wastewater treatment 
 Loss in tourism and recreation 
 Reductions in property values 

Blue-green algae blooms, 2012, Lake Champlain 
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Lessons learned from the past 20 years 

Trend line 
Water quality standard 

1985         1995         2005        2015 
     

Phosphorus levels in the lake are 
above the allowable standards. 
 
Vermont has taken many important 
actions, especially in the last 10 years. 
 
Cleaning up the lake ecosystem is 
complex and recovery will take time. 
 
We need to do a lot more. 
 

1985         1995         2005        2015 
     

1985         1995         2005        2015 
     

1985         1995         2005        2015 
     

1985         1995         2005        2015 
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Pollutants Entering Waterbodies 

 Point Source  Non-point Source 

National Water Quality Monitoring Council - Philadelphia, PA 7/24/2007 





Municipal Stormwater Runoff 

Stormwater runoff, hitting hard 
surfaces and mobilizing sediments 

Pollution Source 
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Stormwater Treatment 

Green stormwater 
infrastructure, Montpelier 

VTrans/VDEC constructed 
gravel wetland, St. Albans 

Investments that Work 
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Pollution Source 

Storm-damaged gravel road Eroding roadside ditch 

                                                                                                                                                                         

                                                                                                                                                                         

Road Runoff 
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Investments that Work 
Best Practices to Save Roads and Water Quality 

Vermont Better Back Roads-funded drainage 
and culvert projects 
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Pollution Source 
Runoff from Logging Operations 

Poor stream crossing at 
logging job 

Poor management of drainage 
along logging road 
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   Investments that Work  
   Sound Logging Road Practices 
 
 

Temporary 
stream 

crossing 
along 

logging 
road 
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Pollution Source   
Agricultural Runoff  

 
 
 

Eroding gully Impacts from 
livestock access 
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Investments that Work 
Reducing Agricultural Runoff 

                                                                                                                                                                                    

                                                                                                                                                                                    

Manure injection Grassed waterway 
to prevent gullying 
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Stream Geomorphology 



A river is the sum of its water, 
buffer, corridor, and floodplain 



Streams are NOT stationary 
 All streams move within their corridors and 

floodplains 
 They move (evolve) in response to: 

 Equilibrium status (Climate Change!) 
 Stage of channel adjustment 



Streams adjust during “channel forming events” 
What is in common among these 4 photos? 

 



Channel evolution 

Low 

High 

Moderate 

Moderating 

Low 

Stream Power 



Mendon Brook recreated some meanders 

 



Dredge 

       

Why are we in this mess?  



Armor 



Berm 



Floodplain development  Channelization 

                                                                                                                                                                         

                                                                                                                                                                         

Pollution Source 
Unstable Stream Channels 
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Protecting floodplain connectivity 

Diffuses stream power 
 



Monitoring, Assessment, and 
Planning Program 

Monitor 
(test water) 

Assess 
(what’s it 
mean) 

Plan for 
remediation 

and protection 
Outreach to 

public 

Implement 



ANR Natural Resources Atlas 



Vermont ANR Natural Resources Atlas 

http://www.anr.state.vt.us/site/html/maps.htm
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