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National Aquatic Resource Surveys: 
A Partnership among EPA, States and Tribes

1. Assess biological and recreational condition and changes over time of the 
nation’s waters using indicators of condition and stress.

2. Rank stressors based on the relative associations between indicators of 
condition and indicators of stress.

3. Build/enhance state and Tribal monitoring and assessment capacity.
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NWCA overview
• Statistical survey to assess and report 

on condition of U.S. wetlands
• Collaboration between EPA and State 

and Tribal WQ and wetland agencies
• Surveys conducted every 5 years

• 2011, 2016, 2021, 2026
• One of 4 companion surveys under 

EPA’s National Aquatic Resource Survey 
(NARS)

• Supports EPA, State and Tribal 
responsibilities under CWA

3



NWCA survey design

Western Mountains
Xeric

Coastal Plains
Eastern Mtns & Upper Midwest
Interior Plains

Atlantic Coast 
(Estuarine)

Pacific Coast 
(Estuarine)

Gulf-Florida Coast 
(Estuarine)

• 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
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Sampling Point

Assessment Area

Buffer Area

Vegetation Plot

Soil Pit

Buffer Plot

Sampleable Surface Water

Vegetation Soil

HydrologyDisturbance

Standard Sampling Layout

• 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

NWCA sampling protocols
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2026 field season

• 926 sampling sites
o871 conterminous U.S.
o55 Guam

• 38 field crews
• States/Tribes Participation

• 28 field crews
• 14 State labs
• 123 trained in NWCA protocols
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Project Timeline

Late 2026

Sampling concludes
Lab sample 
processing continues

2027 
(Winter/Spring)

Lab samples 
processed
Plant reconciliation 
and ancillary trait 
data acquisition
Field and lab data 
review

2027 
(Summer/Fall)

Data compilation
Preliminary datafiles 
released

2028

Data analysis
Report draft and publication
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Accessing NWCA data

• Datafiles available for 
download from NARS 
website

• Several tools developed to 
assist in data exploration

• Plant and soil data
• Reference sites

https://www.epa.gov/national-aquatic-resource-
surveys/data-national-aquatic-resource-surveys
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• Filter survey data by state(s) and join site information to datasets of interest 
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• Access and visualize reference sites used to set condition benchmarks for reporting
• View the reference sites for specific indicators on a map
• Download a file with site information (ID, site coordinates, indicator results)
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• Explore and visualize plant data from different datafiles and across survey years
• Search for a particular plant species and locate observations across conterminous US
• Locate an NWCA site or geographic region and download list of plants observed with 

cover and attribute data for that site/region

Wetland Plant Explorer Tool
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• Displays soil data from NWCA surveys
• Select site on map to view results, location info, and specific soil data for that site
• Select a soil parameter (i.e., lead) to see relative concentrations at sites across U.S.
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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
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NLA 2027 Updates

1) Survey design and participation 

2) Indicators and research proposals 

3) Site evaluation updates 

4) NLA timeline

NLA Comments or 
Questions?

Lareina Guenzel
guenzel.lareina@epa.gov
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NLA Target Population

• The target population is the set of lakes 
whose physical, chemical, and 
biological condition we are interested 
in estimating

• A natural or human-made lake, pond, 
or reservoir is a target lake if it is:

• At least 1 ha (in area), 1 meter (in 
depth), 0.1 ha (in open water area)

• Excludes waterbodies used for 
aquaculture, sewage treatment, tidally 
influenced coastal waterbodies, Great 
Lakes, etc.
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NLA 2027 Design and Partners

• 856 CONUS lakes (50% resample, 
50% new)

• 40 AK lake sampling for a subset of 
indicators

• Field work participants
• 42 states
• 5 tribes
• 1 river basin

• 4 state intensifications (MI, MN, WI, 
ND)
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NLA Survey Indicators

Consistent with prior NLAs
• Atrazine
• Enterococci
• Microcystins
• Dissolved oxygen
• Water chemistry and chl a
• pHAB
• Phytoplankton 

• considering an alternate, higher level of 
identification to reduce costs

• Benthic Macroinvertebrates
• Zooplankton

17



2027 Research Proposals

1. Remote sensing for cyanobacteria (USGS/NASA/EPA)
• USGS samples – 2 additional chlorophyll filters and water sample for 

non-targeted cyanotoxin analysis
• In situ chlorophyll a and phycocyanin profiles

• Optional for crews with sensors
• Collaboration opportunities with NASA radiometry teams

2. N2 gas saturation (EPA OASES)
• Surface water nitrogen gas sample

3. PFAS bioaccumulation pilot study (EPA OASES)
• Co-collection of sediment, water and fish  for PFAS analysis in a sub-

set of lakes 
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2027 Site Evaluation: General Overview

Objective: to determine whether a random sample point selected 
as part of survey design satisfies the following: 

1. Target population? 
2. Accessible?
3. Sampleable?

Sites failing to meet these criteria are dopped and replaced with an alternate 
candidate lake (oversample) using established replacement procedure.
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2027 Site Evaluation: Out with the old…
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2027 Site Evaluation: In with the new

Map

Layers

Tools

SmartForm
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What’s next 
for NLA?

2026

August-September: beta test 
of the SE web tool

2026

October–November: site 
evaluation webinars
December: test of methods

2027

January: final QA review of 
2027 manuals

2027

March: train the trainer
April - June: regional trainings

2027

June-September: field season
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Comments or Questions?
Lareina Guenzel

guenzel.lareina@epa.gov



Resources
• National Water Quality Inventory Report to 

Congress
• NARS website
• NARS Tools

• NARS Population Estimate Calculation Tool
• Provides EPA, partners and others a streamlined way to analyze survey data

• Survey Design Tool
• Supports states and others in designing a statistical survey

• NARS Data Download Tool 
• Created so states, Tribes, scientists and EPA can more easily access data 

from NARS website
• NARS Reference Site Visualization Tool 

• Created to address state request to better understand reference 
sites/benchmarks developed for NARS indicators

• Lake Context Tool 
• For partners, lake associations, volunteers, etc. to place data they have in 

context with national and regional ranges for a select set of variables
• Aquatic Resource Monitoring and Assessment 

Dashboard
• For states/Tribes and territories - making state-scale survey information more 

accessible

• LakeCat
• StreamCat
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