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Outline
• Wetlands Monitoring1-2-3’s

• Level 1: Survey Design

• Level 2: USA-RAM

• Level 3: Field Method 
Proposal

• Plans for 2009-2010
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3-Level Wetland Assessment 
Approach

Level 1 Indicators - Landscape Assessment:
Use GIS and remote sensing to gain a landscape view of watershed and wetland 
condition.  Typical indicators include wetland coverage (NWI), land use, and land 
cover.

Level 2 Indicators – Rapid Wetland Assessment:
Evaluate the general condition of individual wetlands using relatively simple
field indicators.  Akin to a physical habitat assessment for wetlands.  Assessment 
can also be based on the characterization of stressors known to limit wetland 
services. (e.g. road crossings, tile drainage, ditching).

Level 3 Indicators – Intensive Site Assessment
Indicators requiring intensive field measurements. Often involves developing an 
index of biological integrity.  Can be used to validate Level 1 or 2 indicators or 
diagnose the causes of wetland degradation.  



Office of Water, OWOW, Wetlands Division
Office of Research and Development
Office of Water, OWOW, Wetlands Division
Office of Research and Development

NWCA 1-2-3 Approach

Level 1Level 1
ID Reference SitesID Reference Sites

Supplement S&T PlotsSupplement S&T Plots
Land Use StressorsLand Use Stressors

Level 2Level 2
Verify Reference SitesVerify Reference Sites
Condition AssessmentCondition Assessment

Stressors Stressors 
Level 3 SurrogatesLevel 3 Surrogates

Level 3Level 3
Reference ConditionReference Condition

Condition AssessmentCondition Assessment

Calibration &
Verification
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NWCA Goals
1. Produce a national report that 

describes the ecological 
condition of the nation’s 
wetlands

2. Help States and Tribes 
implement wetland monitoring 
and assessment programs 

3. Advance the science of wetlands 
monitoring and assessment



Office of Water, OWOW, Wetlands Division
Office of Research and Development
Office of Water, OWOW, Wetlands Division
Office of Research and Development

Level 1: Survey Design

• Target Population

All Wetlands – tidal and 
non-tidal and farmed, 
specifically wetted areas 
with rooted vegetation or 
shallow open water



Office of Water, OWOW, Wetlands Division
Office of Research and Development
Office of Water, OWOW, Wetlands Division
Office of Research and Development

Wetland Classes in NWCA
• Estuarine Intertidal Emergent
• Estuarine Intertidal Forested/Shrub
• Palustrine Unconsolidated Bottom/ Palustrine

Aquatic Bed
• Palustrine Forested
• Palustrine Scrub/Shrub
• Palustrine Emergent
• Palustrine farmed
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Observations on 
Example Design

• Estuarine Wetlands
> 50 sites for each Estuarine Category, 
64 combined
No Estuarine Wetland Sites on Pacific 
Coast
Work with FWS to add Pacific Coast 
strata of S&T Plots

• Spatial Distribution
High Concentration in some states, low 
in others

• over 100 sites in North Dakota
• 74 Sites in ME, 0 in WV

• Ponds – 223 “open water pond” sites
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Level 2 – Rapid Assessment

• USA RAM in development under contract to Josh Collins 
(CRAM) and Siobhan Fennessy (ORAM) 

• Material to follow is PRELIMINARY and OPEN FOR 
REVIEW
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Attribute
Landscape

(at ST Plot scale)
Possible points 2-20

Buffer

(at AA scale)
Possible points 2-20

Hydrology

(at AA scale)
Possible points 2-20

Physical Structure

(at AA scale)
Possible points 2-20

Biological Structure

(at AA scale)
Possible points 2-20

USA RAM

• Separate Condition 
and Stressor Index

• 2 Metrics per 
Attribute
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Site Categorization

A: Good/IntactHigh Condition/Low Stress

B: Fair/Recovering
High Condition/Medium Stress
Medium Condition/Low Stress
Medium Condition/Medium Stress

C: Poor/Restorable
Medium Condition/High Stress
Low Condition/Low Stress
Low Condition/Medium Stress

D: DegradedLow Condition/High Stress
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PollutantsPollutants

BirdsBirds
HydrologyHydrology

MacroinvertebratesMacroinvertebrates

PlantsPlants Level 3 
Indicators

AlgaeAlgae

PollutantsPollutants

AmphibiansAmphibians

FishFish
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Candidate Indicators
Indicator Class Details
Vegetation
Soils
Hydrology 
Algae
Macroinvertabrates

Birds
Fish
Stressors

Botanist needed

Non-soil scientist protocol 

Must include water chemistry

Concern about cost vs. value

Only applicable where have standing water
Limited information on “terrestrial” species

Support Use in Pilot

Water?

Includes Buffer
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ESTIMATED TIMES AND DIVISION OF LABOR FOR FIELD ACTIVITIES*

Activity Group Estimated time Required

Site Verification & Description GeoBio Team (GB) 1 person,           0.5 hr

Vegetation Sampling Veg Team 2 people,           8 hrs.

Soil Sampling GB 2 people            2.5-3 hrs

Hydrology GB 1 person,           1.25 hrs

Collecting and Processing Algae Samples GB 1 person,           0.75 hrs

Bird Sampling GB 1 person,            1 hr.

Rapid Assessment(s) GB 1 person,            1 hr.

Stressor Assessment GB 1 person,            2-5 hrs

Sample Tracking and Packing GB 2 persons,           1 hr.

SUMMARY    33.5 person-hours* 8-9 hrs per team*
*No travel, vehicle loading, shipping samples, decontamination of equipment, form prep,  reconnaissance 
included in time estimates 

Sampling Proposal
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ALGAE

• Collect samples
• Prepare composite sample(s)

VEG TEAM
(2 persons)

GEOBIO TEAM
(2 persons)

SITE  VERIFICATION AND DESCRIPTION
• Establish Assessment Area
• Determine HGM  class  
• Mark index/point site and section 

transects
• Describe/Draw site

VEGETATION

• Establish Sampling Plots/Transects
• Determine Species Composition 

& Abundance
• Vegetation Structure
• Collect, Label & Press Unknown Plants for ID

HYDROLOGY
• Collect depth and/or discharge measurements 
• Determine saturation
• Determine inundation and extent 
• Water Chemistry

STRESSORS
• Quantify human disturbances
• Identify and describe hydrologic modifications
• Buffer alterations/characteristics
• Ground truth Level-1 human disturbance 

including landscape composition, land use, 
land cover

• Quantify point source stormwater inputs, roads
• ID Local surface disturbance

SOILS

• Dig pits – 60 cm deep
• Collect composite samples for Bulk Density, Soil 

chemistry
• Determine soil disturbance 
• Describe soil profile

RAPID ASSESSMENT(S)   

• Conduct  evaluation

FINAL SITE ACTIVITIES
• Conduct visual assessment
• Review field data forms
• Complete preparation of samples
• Inspect and package samples
• Clean up wetland site
• Clean equipment & people of plant propagules
• CREW CHIEF FINAL CHECKOFF

NEXT DAY ACTIVITIES
• Ship samples and data forms
• Call, FAX, or e-mail status report
• Travel to next wetland

BIRDS  
• Flush/Disturb
• 5min Quiet/ Listen
• Play recorded calls/ Listen  

Modified from Peck et al. 2006
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Timeline: 2009 - 2010
• Winter 2009: NatureServe Reference 

Condition Report

• Winter 2009: Indicator Calibration and 
Reference Condition Work Group 
Discussions

• June 2009: Technical Work Shop to finalize 
field methods

• Summer 2009: Preliminary Methods 
Testing

• September 2009: Draft Final Methods and 
QAPP; Random Site Selection Finalized

• 2010: Indicator Peer Review, Methods 
Testing, Select Candidate Reference Sites

Photo courtesy of Janet Nestlerode
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For More Information
• WEBSITE: www.epa.gov/wetlands/survey

• EPA Office of Water
Michael Scozzafava (scozzafava.michaele@epa.gov)
Chris Faulkner (faulkner.chris@epa.gov)
Gregg Serenbetz (serenbetz.gregg@epa.gov)
Lynda Hall (hall.lynda@epa.gov)
Susan Holdsworth (holdsworth.susan@epa.gov)

• EPA ORD
Mary Kentula (kentula.mary@epa.gov)
Virginia Engle (engle.virginia@epa.gov)
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