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Southern Lake 
Champlain Basin

Land use – land cover



Watershed Planning Basin Classification 1992 2001 Change % Change % Total
Poultney-Mettawee Urban 11,000 11,000 0 0% 0.05

Agriculture 38,000 36,000 (2,000) -6% 0.15

Forest 160,000 160,000 0 0% 0.68
Water 5,900 5,900 0 0% 0.02
Wetland 3,900 3,900 0 0% 0.02
Barren 120 120 0 0% 0.00
Urban - Open 5,000 6,600 1,600 24% 0.03
Total 233,520 0.99

Watershed Planning Basin Classification 1992 2001 Change % Change % Total
Lower Champlain Direct Urban 3,300 3,200 (100) -3% 0.04

Agriculture 34,000 32,000 (2,000) -6% 0.39
Brush 3,300 3,300 0 0% 0.04
Forest 19,000 19,000 0 0% 0.23
Water 21,000 21,000 0 0% 0.25
Wetland 1,900 1,700 (200) -12% 0.02
Barren 60 60 0 0% 0.00
Urban - Open 940 1,900 960 51% 0.02
Total 82160 0.99

Notes:
Totals between years are different due to rounding.
1992 LULC Metadata: http://www.vcgi.org/metadata/LandLandcov_LCLULCB92.txt
2001 LULC Metadata:http://www.vcgi.org/metadata/LandLandcov_LCLULCB01.txt

Generalized Land Cover/Use for
ANR Planning Basin 2 and 4 (UVM SAL 1992 & 2001)

Brush 10,000 10,000 0 0% 0.04



Basin 2 –
Poultney 
Mettowee

Land use – land cover

Forest – 68%
Agriculture – 15%
Urban/ open – 8%
Brush – 4%
Water/ wetland – 4%



Basin 4 -
Lower Champlain 

Direct

Land use – land cover

Forest – 23%
Agriculture – 40%
Urban/ open – 4%
Brush – 4%
Water/ wetland – 27%*

* Includes Lake Champlain



Water Quality Monitoring 
(biological)

• Lake Champlain Long-Term Water Quality and 
Biological Monitoring
– Basin 2 – Poultney Mettowee

– Poultney River (6 sites)
– Coggman Creek (1 site)
– Hubbardton River (1 site)
– Castleton River (1 site)
– Gully Brook (1 site)
– Mettowee River (1 site)
– Flower brook (1 site)



WBID SiteID EventID Location Station Date IBI_Type Community
VT02-04 570000000231 2007-46 Poultney River 23.1 10/9/2007 MW Good
VT02-04 570000000240 2007-45 Poultney River 24 10/6/2007 MW Good
VT02-04 570000000301 1989-35 Poultney River 30.1 6/21/1989 MW Very Good
VT02-04 570000000309 2002-02 Poultney River 30.9 7/10/2002 MW Good
VT02-04 570000000336 1989-34 Poultney River 33.6 6/12/1989 None
VT02-01 570600000022 1989-56 Coggman Creek 2.2 6/30/1989 MW Good
VT02-01 570600000029 2007-47 Coggman Creek 2.9 10/10/2007 MW
VT02-02 570700000018 1993-67 Hubbardton River 1.8 9/23/1993 MW Very Good
VT02-02 570700000018 1992-24 Hubbardton River 1.8 9/21/1992 MW Very Good
VT02-02 570700000024 1989-55 Hubbardton River 2.4 6/29/1989 MW Very Good
VT02-02 570700000058 1989-54 Hubbardton River 5.8 7/7/1989 MW Good
VT02-02 570700000107 1989-53 Hubbardton River 10.7 7/11/1989 MW Good
VT02-02 570700000107 1994-40 Hubbardton River 10.7 9/30/1994 MW Good
VT02-02 570700000107 1995-36 Hubbardton River 10.7 10/5/1995 MW Good
VT02-02 570700000107 1988-41 Hubbardton River 10.7 10/6/1988 MW Fair
VT02-02 570700000109 2007-61 Hubbardton River 10.9 10/10/2007 MW Good
VT02-02 570700000147 1989-52 Hubbardton River 14.7 7/5/1989 MW Good
VT02-02 570707000022 1997-44 Hubbardton Trib 2.2 10/2/1997 MW
VT02-01 571000000022 1989-51 Mud Brook 2.2 6/26/1989 MW
VT02-03 571100000087 1993-78 Castleton River 8.7 10/6/1993 None
VT02-03 571100000087 1990-03 Castleton River 8.7 7/16/1990 MW Very Good
VT02-03 571100000100 1989-47 Castleton River 10 6/27/1989 MW
VT02-03 571100000168 1989-46 Castleton River 16.8 6/16/1989 Both
VT02-03 571104000003 1989-50 Bomoseen Outlet Brook 0.3 6/23/1989 MW
VT02-03 571104150004 2003-66 Giddings Brook 0.4 10/8/2003 MW Good
VT02-03 571112000015 1989-48 North Britton Brook 1.5 6/14/1989 MW
VT02-03 571114000005 1989-49 Gully Brook 0.5 6/15/1989 CW
VT02-04 571300000005 1989-45 Lewis Brook 0.5 6/10/1989 MW
VT02-04 571900000030 1989-43 Finel Hollow Brook 3 6/8/1989 CW
VT02-15 580000000325 1986-06 Mettawee River 32.5 8/20/1986 MW Very Good
VT02-15 580100000087 1989-25 Indian River 8.7 10/4/1989 MW Fair
VT02-05 580300000055 2002-16 Wells Brook 5.5 7/31/2002 CW Excellent
VT02-05 581700000048 1993-76 Flower Brook 4.8 10/5/1993 CW Excellent
VT02-05 581700000048 1992-38 Flower Brook 4.8 10/7/1992 CW Excellent
VT02-05 581700000048 1991-32 Flower Brook 4.8 9/12/1991 CW Fair
VT02-05 581700000049 1991-33 Flower Brook 4.9 9/12/1991 CW Excellent



Lake Champlain Long-Term Water Quality and 
Biological Monitoring - Basin 2 – Poultney Mettowee

A Giddings Brook 571104150011 9/25/2003
A Belgo Brook 571112050010 9/25/2003
A Wells Brook 580300000055 7/31/2002
A Flower Brook 581700000048 9/12/1991

B1 Poultney River 570000000240 10/7/1998
B1 Poultney River 570000000329 9/25/2002
B1 Breese Pond Outlet 570710000047 10/7/2004
B1 Castleton River 571100000062 10/8/2003
B1 Castleton River 571100000065 10/8/2003
B1 Castleton River 571100000087 7/11/1990
B1 Castleton River 571100000087 10/29/1991
B1 Mettawee River 580000000325 9/25/2002
B1 Mettawee River 580000000369 9/28/2004

B1-B2 Breese Pond Outlet 570710000047 10/8/2003
B1 Hubbardton River 570700000018 10/14/2003



Water Quality Monitoring 
(biological)

• Lake Champlain Long-Term Water 
Quality and Biological Monitoring
– Basin 4 – Lower Champlain Direct

• East Creek (North Fork)
• Sanford Brook
• Perch Pond Outlet



Lake Champlain Long-Term Water Quality and 
Biological Monitoring - Basin 4 – Lower Champlain

Location Station SiteID Date WBID DrainageArElevation OrgID GearID Town CommunityLatitude Longitude
East Creek-No. Fork 0.7 560200000007 10/6/1988 VT04-03 39 120 DEC KN Orwell Fair 43.81056 73.33
East Creek-No. Fork 2.2 560200000022 10/22/2004 VT04-03 35 190 DEC KN Orwell Fair 43.82694 73.31833
Sanford Brook 0.2 560402000002 10/7/2003 VT04-03 3.37 315 DEC SW Orwell 43.78556 73.30667
Perch Pond Outlet 0.1 560405000001 10/7/2003 VT04-03 4.45 320 DEC SW Benson 43.74389 73.3075



Lake Champlain Long-term Monitoring
Tributary Station Summary Statistics

Statistics include data from all sampled years, and both VT and NY laboratories.

Tributary Test Units N Mean Minimu
m 25th Median 75th Maximu

m

Poultney River TP mg/L 324 0.092 0.012 0.031 0.056 0.122 0.499

Tributary Test Units N Mean Minimu
m 25th Median 75th Maxim

um

Mettowee River - Barge Canal TP mg/L 343 0.097 0.014 0.043 0.065 0.119 0.750



Status
of lake phosphorus 

concentrations
and

tributary loads

Pike River

Poultney River

Little Otter Creek

Otter 
Creek

Winooski River

Lamoille River

Missisquoi River

Mettawee River

Salmon River

Saranac River

Little Chazy River

Great Chazy River

Little Ausable River

Ausable River

Bouquet River

Lewis Creek

La Platte River

Putnam Creek

Lake Champlain 
Watershed Management 
Partners
VTANR Clean and Clear Program
Lake Champlain Basin Program
University of Vermont Studies

Not meeting criteria or targets

Borderline

Meeting criteria or targets
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Water Quality Monitoring (chemical – TP, 
turbidity, bacteria – E. coli)

• Basin 2 - Poultney Mettowee Watershed Partnership 
via the LaRosa DEC Laboratory Partnership (since 
2002 - *not all sites)
– Poultney River (8 sites)
– Castleton River (5 sites)
– Mettowee River (4 sites)
– Flower Brook (1 site)
– Beaver Brook (1 site)



Poultney Mettowee 
water quality monitoring program – E. coli (2007)

Expressed in # of colonies per 100 milliliters 

Site 6-Jun 20-Jun 5-Jul 9-Jul 18-Jul 1-Aug 8-Aug 14-Aug 29-Aug 10-Sep
PR01 96 114 33 99 78 47 326 64 48 816 
PR02 272 285 365  816 517  921 344  
PR03 179 261 613  345 241  231 142  
PR05 172 238 308  160 114  210 32  
PR06 185 501 291  147 365  93 152  
PR07 186 866 435  248 153  387 76  
PR08 1050 613 649 770 261 326 1050 1200 201 1410 

Mett01.5 140 276 111 613 192 185 816 114 37 236 
Mett02 162 517 156  125 248  118 238  

Mett02.5 308 649 345  488 326  276 199  
Mett03 326 1550 517 1990 517 411 2420 291 285 921 

Flower01 206 1120 687  727 1050  517 687  
Beaver01 185 727 980  248 162  291 88  

CA01 214 488 326  866 613  186 193  
CA02 921 461 236  291 238  135 127  
CA03 260 727   435 291   50  
CA05 261 548 365 517   866   308 
CA06 461 548 387 649 152 124 579 866 411 461 

           
      = above Vermont E. coli standard  
      = above Vermont and US EPA E. coli standards  
        
       

 



Poultney Mettowee 
water quality monitoring program – E. coli (2007)

Expressed in # of colonies per 100 milliliters

2005-2007 E. coli Data
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Poultney Mettowee 
water quality monitoring program – phosphorus (2007)

Expressed in micrograms per liter

Site 6-Jun 20-Jun 5-Jul 9-Jul 18-Jul 1-Aug 8-Aug 14-Aug 29-Aug 10-Sep 
PR01 7.62 7.22 8.56 9.72 6.84 5.56 8.54 5.61 <5 <5 
PR02 7.97 10.9 10.2   11.8 9.01   9.54 7.2   
PR03 7.86 12.2 8.49   11.6 8.42   9.31 8.34   
PR05 10.5 12.3 5.71   10.1 6.24   7.34 6.23   
PR06 6.3 7.43 6.41   10.5 5.8   6.91 9.31   
PR07 6.09 7.12 6.32   7.68 11.7   6.32 <5   
PR08 24.8 22 18.4 16.6 7.7 11.9 15.7 20 15.9 23.3 

Mett01.5 11.1 10.2 6.68 13.1 7.08 5.13 12.2 <5 <5 <5 
Mett02 13.6 13.5 7.4   7.21 5.71   5.32 <5   

Mett02.5 15.6 14.6 9.29   9.28 6.42   6.77 5.06   
Mett03 14.9 17.7 8.59 12.2 7.94 6.8 14.6 6.8 5.65 7.49 

Flower01 10.8 13.4 8.07   11.3 9.38   10.1 6.92   
Beaver01 14 25 17.1   19.1 31.6   13.8 9.97   

CA01 22.8 28.8 20.8   26 20.8   20.9 16.1   
CA02 36.3 45.4 35.9   41.8 60.6   43.9 24.8   
CA03 19.9 49.2 <5   16 10.7   <5 20.9   
CA05 35.8 53 21.6 23.9 15.3 16 20.1 23.3 16.7 30.2 
CA06 26.5 28.5 21.1 27.6 21.6 19.7 21.1 28.1 22.1 23.8 

 



Poultney Mettowee 
water quality monitoring program – phosphorus (2007)

Expressed in micrograms per liter

2003-2007 Phosphorus Data
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Poultney Mettowee 
water quality monitoring program – turbidity (2007)

Expressed in Nephelometric Turbidity Units (NTU)

Site 6-Jun 20-Jun 5-Jul 9-Jul 18-Jul 1-Aug 8-Aug 14-Aug 29-Aug 10-Sep 
PR01 0.52 0.36 0.52 0.38 <0.2 <0.2 0.32 0.21 <0.2 0.66 
PR02 0.76 1 0.72   0.75 0.74   0.71 <0.2   
PR03 2.1 0.64 0.29   0.99 0.25   0.72 0.38   
PR05 0.4 1.04 0.37   0.45 0.33   0.57 0.33   
PR06 0.67 0.63 0.65   0.57 0.77   0.44 0.29   
PR07 0.72 0.65 0.61   0.34 0.36   0.4 0.23   
PR08 3.44 3.02 3.77 3.97 0.41 1.45 1.9 3.65 1.71   

Mett01.5 2.51 1.54 0.49 2.73 0.7 0.35 1.52 0.32 0.24 0.37 
Mett02 2.06 1.61 0.46   0.3 0.69   0.27 0.3   

Mett02.5 1.96 2.42 0.38   0.84 0.5   0.57 0.65   
Mett03 1.46 3.27 0.65 1.82 0.54 0.97 0.81 0.64 0.63 0.61 

Flower01 1 1.99 0.9   0.96 0.94   1.24 0.65   
Beaver01 0.96 2.22 1.13   1.49 2.5   1.15 0.65   

CA01 2.14 2.67 2.26   2.18 1.9   2 1.27   
CA02 5.72 5.37 5.56   5.07 4.06   3.59 2.09   
CA03 3.34 3.04     1.28 1.53        
CA05 2.03 2.95 2.52 1.9     1.38     1.55 
CA06 2.54 3.27 2.49 3.79 3.13 2.17 2 2.41 1.68 2.46 

 



Poultney Mettowee 
water quality monitoring program – turbidity (2007)

Expressed in Nephelometric Turbidity Units (NTU)

2005-2007 Turbidity Data
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2003-2007 Turbidity Data

0

0.5

1

1.5

2

2.5

3

PR01 PR02 PR03 PR04 PR05 PR06 PR07 PR08

Sample location

NT
U

   

2006-2007 Turbidity Data

0

0.5

1

1.5

2

2.5

3

3.5

Ca01 Ca02 Ca03 Ca05 Ca06

Sample location

N
TU

   



Water Quality Monitoring (chemical – TP, 
turbidity, bacteria – E. coli)

Basin 4 – The Nature Conservancy (1995-1997) - East Creek (7 sites)

•Temperature

•Dissolved Oxygen

•Total Dissolved Solids

•pH

•Conductivity

•Turbidity (NTU)

•Ammonia (mg/L) – NH4

•NOз (nitrate)

TNC researchers found the primary concern during this time to be excessive 
levels of ammonia and low dissolved oxygen levels during the summer months.





River Impairments



River Impairments



River Impairments - Flow



Lay Monitoring Program

1979  

Goals of the LMP Program

To collect water quality data 
in terms of nutrient enrichment

To establish a database on 

each lake

To educate and involve lake 

residents in lake protection
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Vermont Lay Monitoring 
Program

• Lower Lake Champlain
– Station # 36 – Mouth of the Poultney
– Station # 35 – West Haven
– Station # 2 – Larrabee’s Point
– Station # 3 – Crown Point 
= only site of these 4 still monitored

1979  
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Long Term LMP Data

Larrabee’s Point on Lake Champlain
shows increase in Secchi water clarity readings at same time 

that zebra mussels were found in the lake
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Vermont Lay Monitoring 
Program

• Inland Lakes and Ponds (all Basin 2)
– Sunrise Lake
– Perch Pond
– Beebe Pond
– Lake Bomoseen
– Lake Saint Catherine

1979  
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Lay Monitoring Program Nutrient Enrichment Data – Station 1
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Lay Monitoring Nutrient Enrichment Data - Station 1
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Lay Monitoring Water Clarity Data - Station 1
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Lake St. Catherine shows a 
highly significant decrease in 
water clarity and stable total 
phosphorus and chlorophyll-a 
levels, likely attributed to the 
presence of alewives 
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Lake Impairments



Lake Impairments – Basin 2



Lake Impairments – Basin 4



State (Total # of Lakes) Minimum Setback for 
Structures on Lakes

Vegetative Requirements 
on Lakes

Maine (5,785) 100’ Yes
New Hampshire (1,019) 50’ Yes

Wisconsin (15,081) 75’ Yes
Minnesota (11,842) 75’ – 150’ Yes

Vermont (812) 0’ No

Other States Have Lakeshore Protection Laws



River Management and Stream 
Geomorphic Assessments

Poultney Mettowee Basin (only in South Lake)

• Poultney River (including Hubbardton and Castleton 
River tributaries)

• Mettowee River (including Indian River and Flower 
Brook)



Stream 
geomorphic 
assessment 
status map of 
the Poultney 
Mettowee Basin 
- 2009



River Management and Stream 
Geomorphic Assessments

Poultney River Basin
• Poultney River Phase 1 and 2 SGA (2004-2006)
• Castleton River Phase 1 and 2 SGA (2005-07)
• Town of Castleton Corridor Plan (2007)
• Hubbardton River Debris Project Summary (2006)
• Poultney and Hubbardton Alternatives Analysis (2007)
• Lewis and Finel Hollow Brook Phase 2 SGA (2006)
• Select Poultney Tributaries Phase 1 SGA (2007)
• Vail Brook Phase 2 SGA (2007)



River Management and Stream 
Geomorphic Assessments

Mettowee River Basin
• Mettowee – Indian River Phase 1 and 2 SGA (2004-

2007)



Non-game and Natural Heritage

• Vermont’s Natural Heritage, Conserving Biological 
Diversity in the Green Mountain State.
A Report from the Vermont Biodiversity Project, 2002

• A Classification of the Aquatic Communities of 
Vermont. Vermont Agency of Natural Resources, Waterbury, VT. 1998

• Wetland, Woodland, Wildland 
– Thompson and Sorenson, 2000

• The Nature Conservancy 
– Southern Lake Champlain Valley 



Fisheries

Known Threats
Habitat Modification – including ANS infestations (e.g. water 

chestnut)

Thermal Modification (e.g. Mettowee River)

Mercury Methylation (and high levels of PCBs)

Aquatic Nuisance Fish Species (e.g. Alewife, Round Goby, etc)

Parasitic Bacteria (e.g. Whirling Disease)

Viral Hemorrhagic Septicemia (VHS)

Invasive Algae (e.g. Didymo)



Green Mountain College – Block Class 
Gap Analysis – 2008 - 2009



Other Plans and Assessment Reports:

• Lower Poultney River ORW Management Report (DEC, 1992) 
• Poultney Mettowee Water Quality and Aquatic Habitat Assessment Report 

(DEC, 1999) 
• Lake Champlain Phosphorus Loading Report 
• Lake Champlain Basin Wetland Restoration Plan (ANR, 2007) 

o The Lake Champlain Direct sub-basin had a large number of sites 
• 1990 PL-566 Management Plan for the Lower Champlain Direct 
• Agricultural BMP/ NMP Implementation Database and Small Farm Needs 

Survey developed for SFO’s in Rutland and Addison Counties 
• Geomorphic Studies at the Harrison Site (Lower Poultney River) and 

Hubbardton River Tributaries, NY and VT (GMC, 2001) 
• A Wetland and Riparian Habitat Assessment of the Poultney River 

Watershed in NY and VT  (GMC and TNC, 2001) 
• Clayplain and Floodplain Forest Restoration Plan – Hubbardton River and 

Lower Poultney River Watershed in VT and NY (TNC, 2004) 
• Poultney Mettowee Basin Plan (DEC, 2005) 
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