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Lake Score Cards Highlight Restoration 
Progress and Protection Needs



Goals:
Present a comprehensive perspective on Vermont lakes 
using easily interpreted graphics 

Provide guidance on actions that residents can take to 
protect their lake

The Score Card
● is based on data we already collect 
● is a public education tool based on science 
● Uses PBJ backed with explanation

Vermont Lake Score Card

Amy Picotte



Getting There –
Google “Vermont Lake Score Card”



Getting There – Google Earth

https://dec.vermont.gov/watershed/la
kes-ponds/data-maps/scorecard

https://dec.vermont.gov/watershed/lakes-ponds/data-maps/scorecard


Google Earth



Zoom in! Zoom in!



The Score Card

Color-coded evaluation of 4 characteristics

Learn how scores are calculated

Checklist of steps you can take to 
protect and improve your lake

View the underlying data



Getting There – VT IWIS

https://dec.vermont.gov/watershed/la
kes-ponds/data-maps/scorecard

https://dec.vermont.gov/watershed/lakes-ponds/data-maps/scorecard


Integrated Watershed Information Service (IWIS)
Data Viewer



IWIS Data Viewer

1. Select your lake from drop down 
menu

2. Click on “view report”



1. Select your lake from drop down menu

2. Click on “view report”



Viewing the Data



The Nutrient Trend Score

Kendall Tau Rank Correlation 
of Annual Means
• Spring P
• Summer P
• Summer Secchi
• Summer Chlorophyll-a



Calculating Trend Score
Step 1 – Individual Trend Scores

Kendall-Tau 
Statistical 

Probability
Trend 

Indication

Score
2 = good, 1= fair, 

0=poor
> 0.05 Not significant (stable) 2

Between 
0.01 and 0.05

Significant
-with improving slope
-with worsening slope

2
1

< 0.01 Significant
-with improving slope
-with worsening slope

2
0

• Spring TP
• Summer TP
• Summer Chla
• Summer Secchi



Individual Summer Scores (TP, Chla, Secchi) 
Summed and Rescaled from 0 to 2

Sum of Individual
Summer Scores

Final Adjusted 
Summer Score

6 2
4, 5 1
< 4 0

Calculating Trend Score
Step 2 – Summer Final Score



Spring TP Score + Summer Score
-or-

2 x Spring TP Score
Final Numerical 

Score
Trend Condition 

Score
4 Good

2 or 3 Fair
< 2 Poor

Calculating Trend Score
Step 3 –Final Score



Example:  Fair Trend Score
Summer Score (0 + 2 + 2) = 5  |  Adjusted Summer Score = 1  |  Spring TP Score + Adj. Summer Score (1 + 1) = 2  Fair



Example:  Poor Trend Score
Summer Score (0 + 2 + 2) = 5  |  Adjusted Summer Score = 1  |  Spring TP Score + Adj. Summer Score (0 + 1) = 1  Poor



The Shoreland and Lake Habitat Score



• Buildings
• Commercial
• Crops
• Docks
• Landfill/trash
• Lawn
• Orchard
• Park
• Pasture/grassland
• Powerlines
• Roads 
• Walls

NLA Lakeshore Disturbance Index



Mean of the Proximity Weighted 
Tally of Disturbances at the 10 

Random Sites

NLA Lakeshore Disturbance Index

Proportion of the 10 Sites 
That Have at Least One 

Disturbance+
2

INTENSITY + EXTENT

2



Scoring Shoreland and Lake Habitat

Lakeshore 
Disturbance Index

Shoreland and Lake 
Habitat Score

≤ 0.25 Good

0.25 – 0.75 Fair

≥ 0.75 Poor



The Aquatic Invasive Species Score



AIS Status AIS Score

No known 
invasive species 

in lake
GOOD

At least one 
invasive species 

confirmed in lake
POOR

Eurasian watermilfoil
Variable leaf watermilfoil
Water chestnut
Zebra mussel

Alewife
Rusty crayfish
Spiny water flea
Asian clam

Scoring Aquatic Invasive Species



The Mercury in Fish Score



Mercury Thresholds

2

449

10 0
0

200

400

600

Good Fair Poor Insufficient Data

Mercury Fish Tissue 
Contamination Score

low probability of Hg 
accumulation in fish 

tissue
Good

Hg accumulation in fish 
tissue is likely Fair

Hg in fish tissue exceeds 
EPA guidelines Poor

Based on a 2004 study conducted by the VT DEC 

Scoring Mercury in Fish



Water Quality Standards 
Status Score

 Directly related to water quality assessment (ADB)

Impaired = POOR
Altered = POOR (Flow Alteration only)
Stressed = Yellow
Meets Standards = Blue
Insufficient Data = Gray

 Poorest status  for all uses is used for the score. 

 Lake area is color-coded to correspond to Status Score.



Water Quality Standards 
Status Score



Water Quality Standards 
Status Score



The Watershed Disturbance Score

Highly Disturbed = Red
Moderately Disturbed = Yellow
Minimally Disturbed = Blue
Insufficient Data = No outline

Landscape Development Intensity Index (Brown and Vivas (2005)

• GIS imagery is used to quantify various land uses in the watershed

• Each land use type is weighted according to the degree to it’s intensity 
– i.e. the degree to which it can negatively influence water quality  

• Final Index is a weighted average of the various land use areas and 
their disturbance intensities



Watershed Disturbance Index

Highly Disturbed > 1.7
Moderately Disturbed LDI >= 1.3 and <= 1.7

Minimally Disturbed LDI < 1.3



How we use the Score Card

Lake Program Planning

• Where is more data needed?
• Where is more education 

needed?
• Where do we need on-the-

ground action?



How we use the Score Card

Watershed Planning

See the Otter Creek Basin Story Map
• https://www.arcgis.com/apps/MapSerie

s/index.html?appid=36fbc4d844a349f4
912decb31efe1b02

https://www.arcgis.com/apps/MapSeries/index.html?appid=36fbc4d844a349f4912decb31efe1b02


How our partners can use 
the Score Card

Richard Harter, 
LMP



How are we doing?
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How we use the score card – Digging Even Deeper



Vermont Lake Score Card



Vermont Lake Score Card



A deeper dive: 
Spring TP Long Term Dataset
153 Lakes >= 20 acres
• Sampled at least 3 times 

(median=11)
• Sampled at least once in 1980s and 

once since 2000



Oligotrophic n = 23
• low nutrient enrichment
• deep, clear water
• well oxygenated to the bottom
• supports coldwater fish species

Lake Trophic Status – Average TP concentration in the 1980s

Eutrophic  n = 41
• high nutrient enrichment
• abundant algae and plant growth
• only supports warmwater fish species

Mesotrophic n = 89
• moderate nutrient enrichment
• moderate algae and plant growth
• usually supports warmwater fish species

TP > 15 ug/L

TP 7 - 15 ug/L

TP < 7 ug/L



Estimated rate of change (slope) from linear mixed effects model

Increased TP

Decreased TP

Oligotrophic
Mesotrophic
Eutrophic



Trophic Status ~ 
1980s

Increased
%

Decreased
%

No Change
%

Eutrophic n=41 2 22 76
Mesotrophic n=89 38 0 62
Oligotrophic n=23 96 0 4

Percentage of lakes for which Total Phosphorus is 
estimated to have increased, decreased or stayed the 
same over 38 years.



Summer Total Phosphorus

43 Lakes with continuous 
TP data going back to the 
late 1980s or 1990s:

15 Eutrophic
19 Mesotrophic

9 Oligotrophic



Summer Total Phosphorus Trends

Increased TP

Decreased TP

Oligotrophic
Mesotrophic
Eutrophic

n = 50



Why are so many of Vermont’s low nutrient lakes 
increasing in phosphorus?
o Recovery from acid rain?
o Climate change?

• Longer duration of stratification?
• More net internal loading?

• More run off/increased intense precipitation?
o Land use? 



46

Almost none of Maine’s lakes have increasing phosphorus trends!

Jeremy Deeds



Maine Shoreland Zoning Act
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 1 m 
Resolution 
Land Use

 100 foot 
buffers 
around 
lakeshores 
and inlets

 $$$



Bui ld ings

Sean Regalado



SPRING OR SUMMER
TOTAL PHOSPHORUS TREND

+ =
n=119n=41

Sean 
Regalado



0 . 0 5

Sean Regalado

Lakes with 
increasing 
phosphorus trends 
have greater 
percent cover of 
buildings within 
100’ of the shore



April 30, 2011
Shoreline Erosion at North Point of Isle LaMotte, Lake Champlain 
Photo: Lake Champlain Basin Program

Vegetative
• Infiltrate
• Filter
• Benefit Wildlife

Shoreland BMPs 

Structural
• Infiltrate
• Filter

Amy Picotte



Lake Raponda, Wilmington –

Amy Picotte



Living Shorelands Restored with Encapsulated Soil Lifts

Amy Picotte



https://dec.vermont.gov/watershed/lakes-ponds/lakeshores-lake-wise

Amy Picotte

amy.picotte@vermont.gov

https://dec.vermont.gov/watershed/lakes-ponds/lakeshores-lake-wise


Summary
The Vermont Lake Score Card summarizes and 

interprets multiple datasets to help us understand 
each lake’s trends and status

Long-term monitoring data is critical for identifying 
both our successes and challenges over time

Long-term trends for our most nutrient-polluted 
lakes suggest improvement efforts may be paying off

A renewed focus on our precious oligotrophic lakes 
is needed to reverse the disturbing trends our long-
term data has revealed 
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Increased
Chla

Decreased 
Chla

Summer Chlorophyll a Trends
n = 66
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Could the tipping point be changing?
• Shifting to more cyanobacteria relative 

to green algae?
• Browning?



Median and average Spring TP during the 1980s versus since 2010



Theil-Sen slope estimates
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