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Talk ObjectivesTalk Objectives


 

Review National Lakes Assessment (NLA ) data at Review National Lakes Assessment (NLA ) data at 
the national & regional scalesthe national & regional scales

 Focus on New England lakesFocus on New England lakes

 Compare RI volunteer survey data with NLA results Compare RI volunteer survey data with NLA results 

 (Illustrate utility of Excel(Illustrate utility of Excel--generated graphics) generated graphics) 
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National Lakes Assessment (NLA)National Lakes Assessment (NLA)

Unbiased sampling design, stratified by state Unbiased sampling design, stratified by state 
inclusion and lake sizeinclusion and lake size

WeightedWeighted results accurately represent conditions at results accurately represent conditions at 
national, regional & state scalesnational, regional & state scales
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National & Regional view: Total PhosphorusNational & Regional view: Total Phosphorus

Weighted & unweighted averages, by EPA RegionWeighted & unweighted averages, by EPA Region
Total Phosphorus (ugP/L)

0

50

100

150

200

250

300

350

400

Reg1 Reg2 Reg3 Reg4 Reg5 Reg6 Reg7 Reg8 Reg9 Reg10

Unweighted
Weighted



6

Total Phosphorus (ugP/L)
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With weighted data With weighted data ……. can estimate condition in . can estimate condition in entireentire populationpopulation
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National & Regional view: ANCNational & Regional view: ANC
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Weighted CDF:  TSI(TP)
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Weighted CDF:  TSI(TP)
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Weighted Continuous Distribution Function (CDF)Weighted Continuous Distribution Function (CDF)

With probabilistic survey dataWith probabilistic survey data………… can make statements can make statements 
regarding regarding allall lakes in nationlakes in nation
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>8070-8060-7050-6040-5030-40<30

Oligo- Meso- Eutrophic Hypertrophic

Clear water; Salmonid fisheries dominate

Anoxia in shallow lakes; Salmonid fisheries in deep lakes only

Fish Kills

Dense algae

Anoxia; macrophyte problems; loss of Salmonids.

Transparency loss; blue-green algae; 
algal scum; macrophytes; odor

Anoxia; turbidity; taste and odor problems; loss of salmonids

TSI

Trophic Status Indicator for Total Phosphorus

TSI(TP) = 14.42 ln(TP) + 4.15
http://castlehs.com/users/johlsen/ecology/A%20Trophic%20State%20Index.doc
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Trophic Status Index: Total Phosphorus

0

0.2

0.4

0.6

0.8

1

0 20 40 60 80 100 120

Trophic Status Index: Total Phosphorus

0

0.2

0.4

0.6

0.8

1

0 20 40 60 80 100 120

Meso-Oligotrophic Eutro- Hypertrophic

Trophic Status Index: Total Phosphorus

0

0.2

0.4

0.6

0.8

1

0 20 40 60 80 100 120

Meso-Oligotrophic Eutro- Hypertrophic

Trophic Status Index: Total Phosphorus

0

0.2

0.4

0.6

0.8

1

0 20 40 60 80 100 120

Meso-Oligotrophic Eutro- Hypertrophic

About 1/3 of NationAbout 1/3 of Nation’’s lakes are classified as s lakes are classified as eutrophiceutrophic by TSI(TP)by TSI(TP)

Weighted CDF:  Trophic Status Index (TP)Weighted CDF:  Trophic Status Index (TP)
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Trophic Status Index: Total Phosphorus
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Northeast states are in better shape than most by this measure Northeast states are in better shape than most by this measure 
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Trophic Status Index: Total Phosphorus
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Region 1 NLA Lakes :  Chlorophyll aRegion 1 NLA Lakes :  Chlorophyll a

Justified statement based on Justified statement based on unweightedunweighted data:data:
5 of 62 measured stations (8%) have [Chla] > 20 5 of 62 measured stations (8%) have [Chla] > 20 ugug/L/L
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Justified statement based on probabilistic survey:Justified statement based on probabilistic survey:
47 47 ++ 2% of 2% of AllAll Region 1 Lakes have [Chla] < 5 Region 1 Lakes have [Chla] < 5 ugug/L/L

Weighted Statistics for Region 1: ChlorophyllWeighted Statistics for Region 1: Chlorophyll

Chlorophyll a(ug/L)
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Good: <5 ug/L
Fair: 5 – 20 ug/L
Poor: > 20 ug/L
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Chlorophyll a(ug/L)
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State CDFs in Region 1: ChlorophyllState CDFs in Region 1: Chlorophyll

% of All Lakes  with Chla > 5 ug/L
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Uncertainty in estimate can be large because of small Uncertainty in estimate can be large because of small ““nn””..
With NLA, can estimate extent of condition at the state levelWith NLA, can estimate extent of condition at the state level
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URI Watershed Watch Program  2006URI Watershed Watch Program  2006
Volunteer (nonVolunteer (non--probabilistic) survey of RI Lakesprobabilistic) survey of RI Lakes
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URI Watershed Watch Program  2006URI Watershed Watch Program  2006
Volunteer (nonVolunteer (non--probabilistic) survey of RI Lakesprobabilistic) survey of RI Lakes

Chlorophyll a (ug/L)

Watershed Watch Stations

Chlorophyll a  (ug/L)

Average Unweighted Data

Chlorophyll a (ug/L)

Good
Fair
Poor

Average Data
TH1 = 5 ug/L
Th2 = 20 ug/LNonNon--probabilistic surveyprobabilistic survey…………

cancan’’t make statements about entire RI lake  population t make statements about entire RI lake  population 
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CDF: Unweighted Average Chla….. Watershed Watch 
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Avg Watershed Watch 2006

Comparison: Region 1 NLA  & Watershed Watch
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Avg Watershed Watch 2006

Reg1 Weighted NLA

Comparison: Region 1 NLA & Watershed Watch
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Avg Watershed Watch 2006
Reg1 Weighted NLA
Spectacle Pond

Comparison: Region 1 NLA & Watershed Watch
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Avg Watershed Watch 2006
Reg1 Weighted NLA
Spectacle Pond
Tucker Pond

NonNon--probabilistic surveyprobabilistic survey………… cancan’’t make statements about t make statements about 
entire RI lake  population entire RI lake  population 

Comparing Watershed Watch Data with NLA Comparing Watershed Watch Data with NLA 
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Region 1 NLA Chlorophyll by quartile
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Region 1 NLA Chlorophyll by quartile
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Region 1 NLA Chlorophyll by quartile
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Characterize volunteer result by NLA quartile Characterize volunteer result by NLA quartile 



20

Chlorophyll & turbidity levels 
about 3X regional median; 
Total P about 2X higher.

Summary of all data collected 
at selected lake

Radar Plot: Radar Plot: 
View all results at a lake relative to Regional averageView all results at a lake relative to Regional average
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Summary: How are NLA data useful?Summary: How are NLA data useful?

National scaleNational scale
Report on conditions by region, Report on conditions by region, ecoregionecoregion
Build baseline for future surveysBuild baseline for future surveys

Regional scale, Regional scale, e.g.,e.g., NortheastNortheast
Provide consistent dataset for region Provide consistent dataset for region 
Compare states with region & neighborsCompare states with region & neighbors
Form basis for future state probabilistic surveysForm basis for future state probabilistic surveys

Local scaleLocal scale
Provide context for local nonProvide context for local non--probabilistic surveysprobabilistic surveys
Focus on individual water bodyFocus on individual water body
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Summary: Quick view of NLA resultsSummary: Quick view of NLA results

Differences are evident among regions and Differences are evident among regions and 
statesstates

Multiple views of data are helpfulMultiple views of data are helpful

Weighted CDFs are useful aid in comparisonsWeighted CDFs are useful aid in comparisons

If probabilistic surveys are usefulIf probabilistic surveys are useful…….. It may be.. It may be
advisable to build upon them at the state leveladvisable to build upon them at the state level
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Excel Excel ““tooltool”” to view survey datato view survey data
Familiar Excel environmentFamiliar Excel environment
Simple operationSimple operation
Data available on spreadsheetData available on spreadsheet
Can manipulate graphics for reportsCan manipulate graphics for reports
Offers multiple views of dataOffers multiple views of data

distribution plotsdistribution plots
bubble plotsbubble plots
condition mapscondition maps
percentage plotspercentage plots
basic statsbasic stats
histogramshistograms
CDFsCDFs
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Feedback is sought & appreciatedFeedback is sought & appreciated
Is the approach advisable?Is the approach advisable?

Who would use such a tool?Who would use such a tool?

How would you use it?How would you use it?

Any component particularly usefulAny component particularly useful……. or not?. or not?

WhatWhat’’s missing?s missing?

Contact (at USEPA Narragansett)Contact (at USEPA Narragansett)
John Kiddon  John Kiddon  kiddon.john@epa.govkiddon.john@epa.gov 401401--782782--30443044
Hal Walker  Hal Walker  walker.henry@epa.govwalker.henry@epa.gov 401401--782782--31343134
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