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Overview of NWCA

• Statistical survey to assess and report 
on condition of U.S. wetlands

• Collaboration between USEPA and 
State and Tribal water quality and 
wetland agencies

• Surveys conducted every 5 years
• 2011, 2016, 2021

• One of 4 companion surveys under 
USEPA’s National Aquatic Resource 
Survey (NARS)

• Supports USEPA, State and Tribal 
responsibilities under Clean Water Act
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• 1,000 sites sampled across 
conterminous U.S. each survey 
cycle

• Statistical design allows extrapolation 
of results to entire population of 
interest

• NWCA Target Population: Tidal and 
nontidal wetlands with rooted 
vegetation and, when present, 
shallow open water < 1m deep

• National Wetland Inventory (US FWS) 
maps used to identify sampling 
locations

Sampled sites 2011-2021

Survey Components
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• Presence and cover of each 
vascular plant species

• Cover of all vascular species by 
strata

• Cover of bryophytes, lichens, 
and algae

• Tree counts, cover, and snags
• Ground cover (water, bare 

ground, litter, woody debris)

• Morphology (color, texture, 
redox features)

• Depth to water table
• Hydric soil field indicators
• Chemical analysis

• Metals
• Carbon
• Nutrients

• Water sources
• Hydrology indicators (USACOE)
• Chemical analysis

• Nutrients
• Microcystin

• Presence, severity of physical 
alterations

• Assessed inside core 
assessment area and 100m 
area outside



Category Indicator Data Benchmark 21 Est Change Notes

BIO Vegetation Field/ancillary NWCA reference y 11-21

BIO Nonnative Plants Field/ancillary Fixed-BPJ y 11-21

PHYS Vegetation removal Field Fixed-BPJ y -- Protocol change in 21

PHYS Vegetation replacement Field Fixed-BPJ y -- Protocol change in 21

PHYS Flow Obstruction Field Fixed-BPJ y -- Protocol change in 21

PHYS Water addition-subtraction Field Fixed-BPJ y -- Protocol change in 21

PHYS Soil hardening Field Fixed-BPJ y -- Protocol change in 21

PHYS Surface modification Field Fixed-BPJ y -- Protocol change in 21

PHYS Physical alterations sum Field Fixed-BPJ y -- Protocol change in 21

CHEM WQ Nitrogen Lab NWCA reference y 16-21 Protocol change in 16

CHEM WQ Phosphorus Lab NWCA reference y 16-21 Protocol change in 16

CHEM Soil Heavy Metals Lab NWCA reference -- -- Data delay

HHEALTH Microcystin Lab Fixed-EPA std y 16-21 Protocol change in 16

NWCA Indicators



Bar represents the point estimate for each condition category
Dark line represents the confidence interval, or margin of error around the point estimate 

National Results - Biological Indicators

9 percentage 
point change 
2011-2021

Vegetation Indicator (% wetland area)

Nonnative Plant Indicator (% wetland area)



Bar represents the point estimate for each condition category
Dark line represents the confidence interval, or margin of error around the point estimate 

National Results - Chemical Indicators

9 percentage 
point change 
2016-2021

WQ Nitrogen Indicator (% wetland area)

WQ Phosphorus Indicator (% wetland area)



National Results - Physical Indicators

Physical Alterations (Sum) Indicator (% wetland 
area)

Veg Removal Indicator (% area)

Veg Replacement Indicator (% area)

Soil Hardening Indicator (% area)

Bar represents the point estimate for each condition category
Dark line represents the confidence interval, or margin of error 
around the point estimate 



Estimated Risk to Biota Associated with Stressors



Communicating Findings

Web Report

Data Dashboard



• NARS tools
• NARS Data Download Tool

• NARS Reference Site Visualization 
Tool

• NARS Population Estimate 
Calculation Tool

• NWCA tools in development
• Observed plant viewer

• Soil data explorer

https://www.epa.gov/national-aquatic-resource-
surveys/tools-related-national-aquatic-resource-surveys

Tools to report, explore, 
visualize NWCA data



NWCA Observed Plant Viewer – Live Soon!



NWCA Accomplishments

• National and regional scale estimates of wetland condition
• 3 time series (2011, 2016, 2021); 4th on the way (2026)
• Change and trends over time

• Development of indicators of condition/stress
• Vegetation MMI, nitrogen/phosphorus, heavy metals
• Benchmarks for categorization

• Quantification of stressor/condition relationships
• Relative and attributable risk

• Wetland characterization data
• Biological, physical and chemical data for ~3,000 sites
• Ranges across geographies and disturbance regimes

• Background levels of heavy metals
• Carbon storage estimates

• Presence of plant species of interest (rare, TES, nonnative)

• Tools to compile, assess and visualize data
• Data dashboards
• R Shiny applications



Results, data and information on 
survey design, indicators, and 
methods available at:

https://www.epa.gov/national-
aquatic-resource-surveys/nwca

Survey contact:

Gregg Serenbetz
Serenbetz.Gregg@epa.gov

NWCA Website

https://www.epa.gov/national-aquatic-resource-surveys/nwca
https://www.epa.gov/national-aquatic-resource-surveys/nwca
mailto:Serenbetz.Gregg@epa.gov
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