
Forging the Link between Wetland Monitoring Forging the Link between Wetland Monitoring 
& Assessment and “Traditional” Water& Assessment and “Traditional” Water& Assessment and Traditional  Water & Assessment and Traditional  Water 

Monitoring ProgramsMonitoring Programs

2010 National Monitoring Conference2010 National Monitoring Conference2010 National Monitoring Conference2010 National Monitoring Conference

Tuesday, 27 April 2010Tuesday, 27 April 2010

Michelle M. Henicheck, PWSMichelle M. Henicheck, PWS David L. Davis, CPWD, PWSDavid L. Davis, CPWD, PWS,,
Wetland Ecologist, Office of WetlandsWetland Ecologist, Office of Wetlands

VA DEQVA DEQ

, ,, ,
Director, Office of Wetlands Director, Office of Wetlands 

VA DEQVA DEQ



Why Wetland Monitoring & Why Wetland Monitoring & 
A ?A ?Assessment?Assessment?

EPA’ ti l ff t t i t tl dEPA’ ti l ff t t i t tl dEPA’s national effort to incorporate wetland EPA’s national effort to incorporate wetland 
monitoring and assessment into state water monitoring and assessment into state water 
quality monitoring programsquality monitoring programsquality monitoring programsquality monitoring programs
Signatory to the Chesapeake Bay 2000 Signatory to the Chesapeake Bay 2000 
AgreementAgreementAgreementAgreement
VA statutory requirement for no net loss of VA statutory requirement for no net loss of 
wetland acreagewetland acreage andand function throughfunction throughwetland acreage wetland acreage andand function through function through 
permitted impactspermitted impacts
Key Performance Indicator in DEQ’sKey Performance Indicator in DEQ’sKey Performance Indicator in DEQ s  Key Performance Indicator in DEQ s  
Strategic PlanStrategic Plan



Overall Wetland Monitoring & Overall Wetland Monitoring & 
Assessment StrategyAssessment StrategyAssessment StrategyAssessment Strategy

Establish baseline conditions in various broad Establish baseline conditions in various broad 
contexts (i.e., land use, watershed, and contexts (i.e., land use, watershed, and 
wetland type) to guide:wetland type) to guide:

management decisions regarding restoration management decisions regarding restoration 
effortsefforts
programmatic compensatory mitigationprogrammatic compensatory mitigation
integration with overall water quality integration with overall water quality 
t d dt d dstandardsstandards

Strategy becomes an integral part of VA's Strategy becomes an integral part of VA's 
comprehensive water quality monitoringcomprehensive water quality monitoringcomprehensive water quality monitoring comprehensive water quality monitoring 
program strategy.program strategy.



Virginia ApproachVirginia ApproachVirginia ApproachVirginia Approach

A 3A 3--level methodlevel method
C h iC h iComprehensive surveyComprehensive survey
Not based on reference wetlandsNot based on reference wetlands
Landscape emphasisLandscape emphasis
Focused on ecosystem service impactsFocused on ecosystem service impactsFocused on ecosystem service impactsFocused on ecosystem service impacts



Wetland Monitoring & Wetland Monitoring & 
A D iA D iAssessment DesignAssessment Design

Model 
Application

Model Development

Application

p

Census of all NWI mapped 
wetlandsStratified Random 

field site selection 
for calibration and 
validation

M d l C lib ti
Stratified random selection of 

validation

Model Calibration wetlands for stressor checklist 
site visit

Model 
Validation

Direct measurement of 
ecological services



Level 1Level 1Level 1Level 1

GIS protocol to predict probable level ofGIS protocol to predict probable level ofGIS protocol to predict probable level of GIS protocol to predict probable level of 
ecosystem serviceecosystem service
Assesses every NWIAssesses every NWI mapped wetlandmapped wetlandAssesses every NWIAssesses every NWI--mapped wetland mapped wetland 
(vegetated polygons)(vegetated polygons)
E ti t b bl t l lE ti t b bl t l lEstimates probable stressor levelEstimates probable stressor level
Based on remotely sensed informationBased on remotely sensed information

70 pages of GIS code70 pages of GIS code
195,794 wetland polygons195,794 wetland polygons, p yg, p yg
1 minute 49 seconds/wetland1 minute 49 seconds/wetland
247 days (24/7) of computer run time247 days (24/7) of computer run time



Level 2Level 2Level 2Level 2

OnOn--site stressor inventorysite stressor inventoryOnOn site stressor inventorysite stressor inventory
Calibrates the level 1 modelCalibrates the level 1 model
V id ( ll )V id ( ll )Very rapid (usually)Very rapid (usually)
Uses Handheld PDAs for data collectionUses Handheld PDAs for data collection

2126 sites visited2126 sites visited
Average time on site: 18 min 28 secAverage time on site: 18 min 28 sec
Max onMax on--site time: 3hr 17 min 56 secsite time: 3hr 17 min 56 secMax onMax on site time: 3hr 17 min 56 secsite time: 3hr 17 min 56 sec
Min onMin on--site time: 1 min 6 secsite time: 1 min 6 sec



Types of StressorsTypes of StressorsTypes of StressorsTypes of Stressors



Level 3Level 3Level 3Level 3

OnOn--site assessment of ecosystem servicesite assessment of ecosystem serviceOnOn site assessment of ecosystem service site assessment of ecosystem service 
level level 
Validates the level 1 modelValidates the level 1 modelValidates the level 1 modelValidates the level 1 model
Habitat: Birds and amphibians (frog Habitat: Birds and amphibians (frog 
l ) Pl t (FQAI)l ) Pl t (FQAI)loggers), Plants (FQAI)loggers), Plants (FQAI)
Water quality Flow path budgetsWater quality Flow path budgets







Previous Permits
Wetlands Impacts and 

Wetland Condition 
Modification due toModification due to 

previous permit 
activity

Acres impacted = 3.2

Condition 
modification

2002 = 0.83

2003 = 0.79

2004 = 0.65



Preliminary Results of Wetland Preliminary Results of Wetland 
Condition (Coastal Plain only)Condition (Coastal Plain only)Condition (Coastal Plain only)Condition (Coastal Plain only)







Using Wetland M&A Data Using Wetland M&A Data 
in a Regulatory Contextin a Regulatory Contextin a Regulatory Contextin a Regulatory Context

Evaluate proposed wetland impacts during permitEvaluate proposed wetland impacts during permitEvaluate proposed wetland impacts during permit Evaluate proposed wetland impacts during permit 
review as part of a regulatory programreview as part of a regulatory program

•• How many wetland impacts have already been How many wetland impacts have already been 
permitted in the watershed?permitted in the watershed?

•• What is the relative quality of remaining wetlands in the What is the relative quality of remaining wetlands in the 
watershed?watershed?watershed?watershed?

•• Will permitted impacts degrade the remaining Will permitted impacts degrade the remaining 
wetland’s quality?wetland’s quality?q yq y

•• How is the required compensatory mitigation How is the required compensatory mitigation 
performing in relation to those impacted functions?  performing in relation to those impacted functions?  
Sh ld ti ti b dj t d t th tSh ld ti ti b dj t d t th t•• Should compensation ratios be adjusted to assure that Should compensation ratios be adjusted to assure that 
we are meeting a minimum of no net loss?we are meeting a minimum of no net loss?



Cumulative ImpactsCumulative ImpactsCumulative ImpactsCumulative Impacts
Evaluate cumulative wetland impacts and Evaluate cumulative wetland impacts and pp
restoration efforts in watersheds relative to restoration efforts in watersheds relative to 
ambient ecological conditionsambient ecological conditionsgg

•• May result in identifying exceptional value May result in identifying exceptional value 
wetlands with different permitting wetlands with different permitting 
requirementsrequirements

•• Can be used to target degraded wetlands Can be used to target degraded wetlands 
for restoration projects. for restoration projects. 

Can direct where compensation should be Can direct where compensation should be 
located (watershed).located (watershed).



Wetlands & Water Quality Wetlands & Water Quality 
S d dS d dStandardsStandards



Existing Designated Uses Existing Designated Uses 
f S Wf S Wof State Watersof State Waters

Wildlife UsesWildlife Uses
Aquatic Life UsesAquatic Life Usesqq
Fish Consumption UsesFish Consumption Uses
Shellfish Consumption UsesShellfish Consumption UsesShellfish Consumption UsesShellfish Consumption Uses
Recreation/Swimming UsesRecreation/Swimming Uses
Public Water Supply UsesPublic Water Supply Uses



Quality Standards for WetlandsQuality Standards for Wetlandsyy

Evaluate the 6 designated uses for Evaluate the 6 designated uses for 
applicability to wetland conditions. applicability to wetland conditions. 
Consider other designated uses of wetlands.  Consider other designated uses of wetlands.  
Goal to develop wetland quality standards asGoal to develop wetland quality standards asGoal to develop wetland quality standards as Goal to develop wetland quality standards as 
narrative use criteria.narrative use criteria.
Evaluate other indicators to assess whetherEvaluate other indicators to assess whetherEvaluate other indicators to assess whether Evaluate other indicators to assess whether 
a particular wetland is meeting the standard.   a particular wetland is meeting the standard.   



“Don’t Get All ‘Mathy’!”“Don’t Get All ‘Mathy’!”Don t Get All Mathy !Don t Get All Mathy !

Most wetlands function to naturally improve Most wetlands function to naturally improve y py p
water quality.water quality.
Some impaired water criteria naturally occur in Some impaired water criteria naturally occur in 

l dl dwetlandswetlands
Example: Bottomland hardwood swampsExample: Bottomland hardwood swamps

Low dissolved oxygen (saturated hydric soils andLow dissolved oxygen (saturated hydric soils andLow dissolved oxygen (saturated hydric soils and Low dissolved oxygen (saturated hydric soils and 
decaying organics)decaying organics)
Low pH (acidic from tannic acids)Low pH (acidic from tannic acids)

Example: Riverine wetlandsExample: Riverine wetlands
High nutrient/sediment loads from surrounding land High nutrient/sediment loads from surrounding land 
usesusesusesuses



VA Management GoalVA Management GoalVA Management GoalVA Management Goal
The overarching goal of our M & A strategy:The overarching goal of our M & A strategy:

Develop a longDevelop a long--term implementation plan for a term implementation plan for a 
wetland monitoring and assessment program wetland monitoring and assessment program 
that protects the physical chemical andthat protects the physical chemical andthat protects the physical, chemical, and that protects the physical, chemical, and 
biological integrity of the Commonwealth’s water biological integrity of the Commonwealth’s water 
resources;resources;
Allow for both general reporting on status/trends, Allow for both general reporting on status/trends, 
and provide for more intense analysis of select and provide for more intense analysis of select 

t h d th t ill b d t f Vi i i 't h d th t ill b d t f Vi i i 'watersheds that will be used as part of Virginia's watersheds that will be used as part of Virginia's 
305(b) report; and305(b) report; and
Evaluate the effectiveness of regulatory andEvaluate the effectiveness of regulatory andEvaluate the effectiveness of regulatory and Evaluate the effectiveness of regulatory and 
voluntary programs. voluntary programs. 
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How’d we get here, and where’re How’d we get here, and where’re gg
we going…?we going…?
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