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Wetland Bioassessment ProjectWetland Bioassessment Project

Established in 2005 with the expectation to Established in 2005 with the expectation to 
continue for several yearscontinue for several years
Project aims to build a wetland bioassessment Project aims to build a wetland bioassessment 
and and biocriteriabiocriteria system to identify wetland system to identify wetland 
biological integritybiological integrity
Sampling lakeSampling lake-- and streamand stream--associate wetlandsassociate wetlands

Methods partially derived from EPA Methods partially derived from EPA ““Methods for Methods for 
Evaluating Wetland ConditionEvaluating Wetland Condition”” modules and current modules and current 
VTDEC stream and lake sampling proceduresVTDEC stream and lake sampling procedures



Project PurposesProject Purposes
PlanPlan

Better understand wetland chemical, physical, and biological Better understand wetland chemical, physical, and biological 
integrity for planning purposesintegrity for planning purposes
Scientifically measure, detect, and predict impacts from human Scientifically measure, detect, and predict impacts from human 
disturbance for permitting purposesdisturbance for permitting purposes

MonitorMonitor
Improve the wetland portion of the Vermont Water Quality Improve the wetland portion of the Vermont Water Quality 
Monitoring Program Strategy (2005)Monitoring Program Strategy (2005)
Increase awareness of the status and trends of Vermont Increase awareness of the status and trends of Vermont 
wetlandswetlands

ProtectProtect
Refine protection of our wetlands with a better understanding ofRefine protection of our wetlands with a better understanding of
their biological conditiontheir biological condition
Evaluate the success of wetland creation and restoration Evaluate the success of wetland creation and restoration 
projectsprojects



ObjectivesObjectives

Create a foundation of data on the Create a foundation of data on the 
chemical and physical condition of chemical and physical condition of 
VermontVermont’’s riparian wetlandss riparian wetlands
Use wetland data to identify biological Use wetland data to identify biological 
integrity and assess overall wetland healthintegrity and assess overall wetland health
Apply bioassessment results to construct Apply bioassessment results to construct 
scientificallyscientifically--based wetland classificationbased wetland classification



Site SelectionSite Selection

Site quality ranges from Site quality ranges from 
reference toreference to degradeddegraded
Eleven streamEleven stream--associated associated 
and six lakeand six lake--associated associated 
sites were chosen using sites were chosen using 
the ANR GIS database, the ANR GIS database, 
orthophotosorthophotos, and color , and color 
infrared aerial photosinfrared aerial photos



Macroinvertebrate SamplingMacroinvertebrate Sampling
Macroinvertebrates Macroinvertebrates 
collected using a collected using a 
standard kick net with standard kick net with 
500 500 µµ meshmesh
Each sample consisted Each sample consisted 
of 4 sweeps (lakes) or of 4 sweeps (lakes) or 
kicks (streams)kicks (streams)
Samples preserved in Samples preserved in 
70% ethanol70% ethanol



Vegetation SamplingVegetation Sampling

Vegetation sampled using 1 mVegetation sampled using 1 m33 plots along a plots along a 
transect perpendicular to wetland bordertransect perpendicular to wetland border
Number of plots based upon wetland size and Number of plots based upon wetland size and 
complexitycomplexity



Additional SamplingAdditional Sampling

ChemistryChemistry
Field and laboratory samples collectedField and laboratory samples collected
pH, conductivity, DO, and water temperature pH, conductivity, DO, and water temperature 
collected in field using collected in field using HydrolabHydrolab Surveyor 4ASurveyor 4A
Grab and filtered samples collected for laboratory Grab and filtered samples collected for laboratory 
samples and analyzed by the VTDEC R.A. samples and analyzed by the VTDEC R.A. LaRosaLaRosa
LaboratoryLaboratory

Disturbance severity, landscape quality, and Disturbance severity, landscape quality, and 
level of human disturbance subjectively level of human disturbance subjectively 
determineddetermined
GPS, Digital photosGPS, Digital photos



Sample ProcessingSample Processing

MacroinvertebrateMacroinvertebrate SamplesSamples
Sample picked to at least 300 bugsSample picked to at least 300 bugs
Sample sorted to order for taxonomic Sample sorted to order for taxonomic 
identificationidentification

Water ChemistryWater Chemistry
Submitted to R.A. Submitted to R.A. LaRosaLaRosa Laboratory and Laboratory and 
processed within accepted time periodprocessed within accepted time period

VegetationVegetation
Herbarium specimens tagged, pressed, and Herbarium specimens tagged, pressed, and 
mounted following site visitmounted following site visit



Project StatusProject Status

Sampling ParametersSampling Parameters
Water chemistry results analyzedWater chemistry results analyzed
MacroinvertebratesMacroinvertebrates picked, sorted, and to be picked, sorted, and to be 
shipped to contractor for taxonomic shipped to contractor for taxonomic 
identificationidentification
Vegetation pressed and mounted for Vegetation pressed and mounted for 
herbarium preservationherbarium preservation

Site, water chemistry, and vegetation data Site, water chemistry, and vegetation data 
entry completedentry completed



Nutrient RangesNutrient Ranges
Phosphorus Phosphorus 
((µµgPgP⋅⋅LL--11))

NitrogenNitrogen
((µµgNgN⋅⋅LL--11))

Conductivity Conductivity 
((µµmhosmhos⋅⋅LL--11))

TotalTotal DissolvedDissolved SiteSite TotalTotal SiteSite SiteSite

LowLow 9.229.22 5.655.65 Flagg PondFlagg Pond 0.150.15 BreseeBresee Mill Mill 
BrookBrook 60.860.8 Pond North of Pond North of 

Lake DunmoreLake Dunmore

HighHigh 161161 123123 Pleasant Pleasant 
BrookBrook 0.960.96 Pleasant BrookPleasant Brook 542542 Sunderland Sunderland 

BrookBrook

Lake Lake 
AverageAverage 9.39.3 19.519.5 0.490.49 117.5117.5

Stream Stream 
AverageAverage 47.747.7 30.330.3 0.450.45 297.8297.8

Overall Overall 
AverageAverage 38.938.9 22.922.9 0.460.46 243.1243.1



Flagg PondFlagg Pond

x
Disturbance severity: Disturbance severity: 
minimalminimal
Current condition: very Current condition: very 
goodgood
Surrounding landscape Surrounding landscape 
undisturbed; some undisturbed; some 
logging nearbylogging nearby



Flagg Pond

• Chemistry
– Total P: 9.22 µgP⋅L-1

– Dissolved P: 5.65 µgP⋅L-1

– Total N: 0.35 µgN⋅L-1

– Conductivity: 73.2 µmhos⋅L-1

– pH: 8.94
• Vegetation

– 29 species identified in 10 plots along the transect
– Sedges, grasses, and sphagnum moss

• Macroinvertebrates

Lower^3



Pond North of Lake DunmorePond North of Lake Dunmore

x

Disturbance severity Disturbance severity 
highhigh
Current condition Current condition 
moderatemoderate
Landscape primarily Landscape primarily 
surrounded by forest; surrounded by forest; 
some agriculture some agriculture 



Pond North of Lake Dunmore
• Chemistry

– Total P: N/A
– Dissolved P: 13.8 µgP⋅L-1

– Total N: 0.35 µgN⋅L-1

– Conductivity: 60.8 µmhos⋅L-1

– pH: 6.42
• Vegetation

– 30 species identified in 8 plots along the transect
– Rushes, sphagnum moss, woolgrass, ferns

• Macroinvertebrates

greater lower^2



Hogback Meadow BrookHogback Meadow Brook

x

Disturbance severity Disturbance severity 
minimalminimal
Current condition Current condition 
goodgood
Landscape Landscape 
surrounded by forest surrounded by forest 
and agricultureand agriculture



Hogback Meadow Brook

• Chemistry
– Total P: 12.9 µgP⋅L-1

– Dissolved P: 10.5 µgP⋅L-1

– Total N: 0.24 µgN⋅L-1

– Conductivity: 92.3 µmhos⋅L-1

– pH: 6.98
• Vegetation

– 30 species identified in 9 plots along the transect
– Lake sedge, sensitive fern, jewelweed 

• Macroinvertebrates

Lower^3



BreseeBresee Mill BrookMill Brook

x

Disturbance severity Disturbance severity 
moderatemoderate
Current condition Current condition 
moderatemoderate
Landscape Landscape 
surrounded by surrounded by 
agricultureagriculture



Bresee Mill Brook
• Chemistry

– Total P: 10.9 µgP⋅L-1

– Dissolved P: 8.52 µgP⋅L-1

– Total N: 0.15 µgN⋅L-1

– Conductivity: 241 µmhos⋅L-1

– pH: 7.53
• Vegetation

– 17 species identified in 9 plots along the transect
– Nearly 75% reed canary grass and lake sedge

• Macroinvertebrates

Lower^3



Site ConclusionsSite Conclusions

Water ChemistryWater Chemistry
Lower average conductivity, phosphorus Lower average conductivity, phosphorus 
levels in lakelevels in lake--associated wetlandsassociated wetlands
Greater average nitrogen levels in streamGreater average nitrogen levels in stream--
associated wetlandsassociated wetlands

VegetationVegetation
Vegetative species richness not directly linked Vegetative species richness not directly linked 
to disturbance severityto disturbance severity
Degraded sites with poorer water quality Degraded sites with poorer water quality 
correlated with less species diversitycorrelated with less species diversity



Project FutureProject Future

ImmediateImmediate
Data analysis and Data analysis and 
report productionreport production

LongLong--termterm
Yearly monitoring of Yearly monitoring of 
Vermont wetlands to Vermont wetlands to 
link biological link biological 
condition with Wetland condition with Wetland 
Rules and Water Rules and Water 
Quality StandardsQuality Standards
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Pleasant Brook

x

• Disturbance severity 
minimal

• Current condition 
moderate

• Landscape primarily 
undisturbed with 
some agriculture



Pleasant Brook
• Chemistry

– Total P: 161 µgP⋅L-1

– Dissolved P: 123 µgP⋅L-1

– Total N: 0.96 µgN⋅L-1

– Conductivity: 344 µmhos⋅L-1

– pH: 7.64
• Vegetation

– 17 species identified in 10 plots along the transect
– 60% broadleaf cattail, broadleaf arrowhead

• Macroinvertebrates



Pleasant BrookPleasant Brook
Disturbance severity Disturbance severity 
minimalminimal
Current condition Current condition 
moderatemoderate
Surrounding landscape Surrounding landscape 
undisturbed with some undisturbed with some 
agricultureagriculture

Castleton RiverCastleton River
Disturbance severity Disturbance severity 
highhigh
Current condition poorCurrent condition poor
Landscape surrounded Landscape surrounded 
by forest and agricultureby forest and agriculture
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