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What are the National Aquatic 
Resource Surveys?
• Series of nationwide statistical surveys designed to 

assess status and changes in quality of the nation’s 
surface waterbodies.

• Collaboration between EPA, states, tribes, federal 
agencies, and other organizations.

• Primary questions:
• What percent of waters support healthy ecosystems and 

recreation?
• What are the most common water quality problems?
• Is water quality improving or getting worse?
• Are investments in improving water quality focused 

appropriately?

https://www.epa.gov/national-aquatic-resource-surveys (accessed 11/07/2018)
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https://www.epa.gov/national-aquatic-resource-surveys


General Timeline for Previous and 
Current NARS Assessments

Year 1: 
Design

Year 2: 
Field

Year 3 & 4: 
Lab/Data

Year 5: 
Report
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Presentation Notes
Year 1: Design or re-evaluation of design plans
Year 2: Field work, sample, and data collection
Years 3 & 4: Lab analyses and data compilation
Year 5: Report review, public comment, and finalization



NARS Design

• Datasets
• Omernik Level III Ecoregions
• National Hydrography Datasets
• USFWS Status & Trends

• Index period
• Wetlands: April-September
• Coastal and Lakes: June-September
• Rivers and Streams: May*-September

•
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Presentation Notes
Includes current USGS NHDPlus dataset and up to date USFWS Status and Trends dataset

Index period start date for Rivers and Streams is dependent on condition and location of river/stream in the state; technically June 1st is the official start date across the country.



NARS Sampling Indicators

• Biological

• Chemical 

• Physical

• Recreational
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Biological indicators include:
	Benthic macroinvertebrates
	Fish assemblage species diversity and enumeration (trawl or shocking depending on assessment)
	Tissue sampling for bioaccumulation of mercury and other compounds
	Vegetation (including identification and percent cover of every species present within vegetation plots)
	Zooplankton, plankton, and periphyton



NARS Sampling Indicators

• Biological 

• Chemical

• Physical

• Recreational
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Chemical indicators include:
	Water sampling (chemistry, toxins, etc.)
	Water quality readings
	Sediment collection for contamination analyses
	Soil sampling (including horizon delineation, sampling from each horizon, and general surface soil samples)



NARS Sampling Indicators

• Biological 

• Chemical 

• Physical

• Recreational
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Physical indicators include:
	Riparian, shoreline, and littoral assessment (including physical habitat assessment, which I could spend an entire 2 hour presentation covering the details)
	Human influence, use, and disturbance
	Habitat complexity (log jams, boulders, undercut banks, slope, etc.)
	Water clarity



NARS Sampling Indicators

• Biological 

• Chemical 

• Physical

• Recreational
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Recreational indicators include:
	Notes on how waterbody is actually being used/influenced by human recreation
	Bacteria (Enterococcus)
	Observations of influences that could affect recreation
	Actual recreational use of waterbody



Primary Components of All NARS 
Assessments
• Desktop reconnaissance & site evaluation
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One of the most time consuming steps of the initial process.

Includes distribution of “Site Evaluation Spreadsheet” where crews are given just a latitude/longitude and then have to go through the puzzle process of determining if a site meets design criteria, is accessible, and who the landowner may be.

Google Earth aerial timelapse imagery is critical in this portion of the analysis, as well as contact with county appraisal districts and any other methods available for contacting landowners.



Primary Components of All NARS 
Assessments
• Access permission

• Private landowners
• Permitting



Primary Components of All NARS 
Assessments
• Training for primary field crew members
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Coordinated by EPA Region 6; opportunity for students, interns, and staff to be exposed to methods during an intensive week long training program.



Primary Components of All NARS 
Assessments
• Travel and equipment arrangements
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We would be happy to make recommendations for hotels across the state 



Primary Components of All NARS 
Assessments
• Field sampling 

• Physical site access 
• Sample processing: filtering, storage, and shipping
• Sonde pre- and post-calibration

Presenter
Presentation Notes
Aside from the actual field work, many steps are involved in the sample “day”, including:

And, regardless of how much time and coordination may be put in to site determination, access, and planning, some site will surprise us.



Primary Components of All NARS 
Assessments
• Equipment decontamination
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Performed between sites if multiple sites sampled in a day or by taking up 5 parking spaces at the hotel at the end of the day.



Primary Components of All NARS 
Assessments
• Final data QC & submission
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Presentation Notes
Formerly used paper forms. 

Recent shift to using EPA provided iPads for electronic data collection via the NARS apps.



Types of NARS Assessments

• National Lakes Assessment (NLA)

• National Rivers and Streams Assessment (NRSA)

• National Coastal Condition Assessment (NCCA)

• National Wetland Condition Assessment (NWCA)



https://www.epa.gov/national-aquatic-resource-surveys/map-national-aquatic-resource-surveys-sampling-locations (accessed 11/07/2018)
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Map pulled directly from EPA website. Sites sampled as of NLA 2012 (6658 nationally; 261 in Texas). Does not include location of remaining 6416 nationally and 236 in Texas. In total, up to 2018: 13,074 nationally and 497 in Texas.

Data not published for 2013-14 NRSA, 2015 NCCA, 2016 NWCA, or 2017 NLA. 2018-19 NRSA is ongoing.

Large gap within west Texas and panhandle; as NARS projects are developed in the future, TCEQ may want to focus on filling gaps during future assessments (esp. for wetlands).

https://www.epa.gov/national-aquatic-resource-surveys/map-national-aquatic-resource-surveys-sampling-locations


Survey # Sites

NCCA 108

NLA 139

NRSA 170

NWCA 80

Total: 497
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These numbers do not include revisits, but may include resample (i.e. visited in two or more surveys).

Texas sites represent more than 4% of the total sites sampled across the nation in all studies combined (almost double the number of average sites per state).



National Lakes Assessment (NLA)

• Conducted 3 times since inception
• 2007, 2012, and 2017

• Includes lakes, ponds, and reservoirs
• Primary questions:

• What is the extent of degradation and is degradation 
widespread (i.e. national) or localized (i.e. regional)?

• Is lake condition getting better, worse, or staying 
consistent?

• Which environmental stressors are most associated with 
degraded biological condition?

https://www.epa.gov/national-aquatic-resource-surveys/nla (accessed 11/07/2018)
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Does not include Great Lakes as these are assessed in the NCCA.

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


A day of NLA sampling…

• Site Access

• Index Sampling

• Physical Habitat

• Benthic Macroinverts

• Filtering & Sample Processing
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Site access
Index sampling: water quality, secchi, water samples, dissolved gasses, zooplankton, sediment core
Physical habitat
Benthic macroinvertebrates
Filtering (chlorophyll-a)





National Rivers & Streams 
Assessment (NRSA)
• Conducted 3 times since inception

• 2008-09, 2013-14, and currently in 2018-19

• Two categories: Wadeable and Non-Wadeable
• Goals:

• Determine extent to which rivers and streams support a 
healthy biological condition

• Determine whether rivers and streams are getting 
cleaner and how to invest resources in 
protection/restoration

https://www.epa.gov/national-aquatic-resource-surveys/nrsa (accessed 11/07/2018)
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Presentation Notes
Wadeable streams assessment (WSA): precursor to current NRSA. 
Methods used in WSA carried over to wadeable streams in NRSA. Addition of non-wadeable streams in NRSA to boost number of larger rivers included in assessment.

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


A day of NRSA sampling…

• Site Access & Reach Layout

• X-Site Sampling

• Benthic Macroinverts
& Periphyton

• Physical Habitat

• Fish Assemblage

• Filtering & Sample Processing
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Site access & reach layout (reach can be up to 4km in length as opposed to 600m in state biological monitoring; 11 transects at every site, as opposed to 5 or 6 depending on reach length for state biological monitoring)
X-site sampling: water quality (sonde), water sampling (chemistry, algal toxins, chlorophyll-a; enterococci at end of day)
Benthics and periphyton at every transect
Physical habitat (not enough time to cover the details)
Fish assemblage: species diversity, abundance, fish tissue/whole fish samples
Filtering (entero, water chl-a, periphyton chl-a, periphyton biomass)



A day of NRSA sampling…

• Bonus at Wadeable Sites:

• Flow

• Slope

• Sinuosity
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Bonus: stream flow, slope, and bearing at wadeable sites



National Coastal Condition 
Assessment (NCCA)
• Conducted twice since inception

• 2010 and 2015

• Includes all waters along the marine and Great 
Lakes coasts

• Primary Questions:
• What percent of coastal waters are in good, fair, and 

poor condition for key indicators?
• What is the relative importance of key stressors?

https://www.epa.gov/national-aquatic-resource-surveys/ncca (accessed 11/07/2018)

Presenter
Presentation Notes
National Coastal Assessment (NCA): precursor to NCCA, same techniques employed across both studies.

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


A day of NCCA sampling…

• Site access

• X-Site Sampling

• Fish Tissue

• Filtering &     
Sample Processing
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Site access
X-site sampling: water quality, Secchi, PAR, water samples, sediment, benthic macroinvertebrates
Fish Tissue

Not part of NCCA protocols, but EIH also collects diversity and abundance data during trawling attempts for Fish Tissue samples




National Wetland Condition 
Assessment (NWCA)
• Conducted twice since inception

• 2011 and 2016

• Developed in partnership with USFWS Wetlands 
Status and Trends program

• Goals:
• Designed to answer basic questions about extent to 

which wetlands support healthy ecological condition
• Provide trends in wetland quantity (i.e. area) and quality 

(i.e. condition)



A day of NWCA sampling…

• Site Access & Assessment Area Layout
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Site access: probably most variable of all the assessments. Could be anything from a dry, desert playa to a boggy, sink-to-your-thighs access route.

Assessment area layout = generally standard circular. Includes vegetation plots within 40m radius circle. 



A day of NWCA sampling…

• Assessment Area & Buffer Characterization
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Buffer characterization: buffer plots included to 300m from x-site (give the interns a datasheet and a radio and send them on their way )



A day of NWCA sampling…

• Vegetation
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Vegetation: species diversity, abundance (percent cover in three layers of canopy), QA and unknown specimen



A day of NWCA sampling…

• Soils
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Soils: standard depth soil cores, soil isotope samples, profile description, soil horizon samples

Soil sampling can be a bit of a trust exercise at times…



A day of NWCA sampling…

• Hydrology & Water Samples

• Filtering & Sample Processing
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Hydrology

Water Samples (chemistry, chlorophyll-a, microcystin)
	14 [2011] and 11 [2016] = 25 of 80 total [31%]



Data Download from EPA Website

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

Presenter
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Visit EPA NARS website and click “NARS Data” tab
Data currently available through 2012 NLA

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


Data Download from EPA Website

https://www.epa.gov/national-aquatic-resource-surveys/data-national-aquatic-resource-surveys
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Variety of CSV, Shapefile, and text file formats.

https://www.epa.gov/national-aquatic-resource-surveys/data-national-aquatic-resource-surveys
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Segway in to breakdown of sites by TCEQ area
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2

3
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8

North Central & West Texas
2007-2018

Only assessed 
in 2016 NWCA

Survey # of Sites

NLA 52

NRSA 61

NWCA 9

Total 122
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Only one site assessed in Region 2 across all surveys – NWCA site sampled in 2016 due to inclusion of more playa and riparian wetland categories
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7

16

15

Border & Permian Basin
2007-2018

More sampling 
schedule for 2019

Survey # of Sites

NCCA 11

NLA 12

NRSA 19

NWCA 6

Total 48
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I may be contacting folks in the coming months, especially in Region 6, for assistance with site access and reconnaissance.
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9

Central Texas
2007-2018

Only assessed 
in 2016 NWCA

Survey # of Sites

NLA 27

NRSA 36

NWCA 1

Total 64
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Only one wetland site assessed across entire area, in Region 13, due to inclusion of playa and riparian wetlands in 2016 assessment.



14

12

10

5 Coastal & East Texas
2007-2018

Survey # of Sites

NCCA 97

NLA 48

NRSA 54

NWCA 64

Total 263
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Most numerous in terms of sites assessed across all surveys (53% of all sites in Texas). Not much to say, except that we’re guaranteed to be back in this area again.



Upcoming Assessments

• 2019 NRSA Season 
• Wrapping up 2018-19 season
• 39 more site visits

• 2020 NCCA 
• Planning phase underway
• Should be developing list of sites by late 2019



Tentative 2019 Sites

• 40 Sites
• All regions except:

• Region 2
• Region 15



Future of NARS: NARS 2.0

• Tentative plan to increase statistical value of NARS

• Goal: to expand spatio-temporal value by sampling 
each project more often

• Shift from once every 5 years
• Include sites from all four assessment types every year
• Limited number of sites per assessment per state



NARS Crews Over the Years 



Alex Miller
Allison Norris
Amy Branom
Anne Rogers

Art Crowe
Bill Harrison
Boyd Guthrie

Brandon Wilcox
Candace Cox

Casey Johnson
Chris Zacry

Clint Robertson
Daniel Reid

Daniel Shelley
David Williams
Dianna Ramirez

Don Warren
Ed Ragsdale

Ellen Hollbrook
Elsa Hull

George Guillen
Glenn Morris

Gordon Linham
Greg Larson

Helen Tufford
James Roundtree

James Yokley
Jason Blackledge
Jennifer Brewton

Jenny Oakley
Jill Csekitz
Joe Martin

John Botros
Josi Robertson
Julie McEntire

Karim Aziz
Keenan Smith

Kevin Kolodjeck
Kris Warner
Laura Hunt

Laura Ryckman
Lauren Pulliam
Linda Broach
Lynn Lindsay

Lythia Metzmeier
Mandi Gordon

Mark Stead
Martin Kelly

Michael Prater
Michele Blair

Michelle Krause
Mike Caldwell

Nakailla Kirkpatrick
Natalie Bell

Nathan Hobbe
Peyton Pearce
Randi Sprouse

Rebecca Pizano
Renee Fields
Richard Baetz

Richard Blackney
Robby Ozment
Robin Cypher
Robin Pugh

Rodney Adams
Rosaleen March
Roy Kleinsasser

Russell Bond
Sam Sugarek

Selena Medrano
Shawna Simpson
Steven Earnest

Tabatha Kirkland
Tabitha Kirkland
Tami Sundquist
Wells Shartle

Wilson Snyder
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When I initially started putting these last few slides together, I was able to fit 42 photos of people on this slide. In reality, there are over 120 people who have participated in NARS assessments across Texas since 2007. Here’s a more complete list of all those not in the images. Honestly, this likely isn’t even a full list, but I think it really helps to emphasize the magnitude of the work being done throughout Texas via these NARS assessments.



Contact Us!

Environmental Institute of Houston

University of Houston – Clear Lake

2700 Bay Area Blvd.

NOA1, Box 540

Houston, TX, 77058

281-283-3794

eih@uhcl.edu

www.eih.uhcl.edu

Mandi Gordon

gordon@uhcl.edu
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Shameless plug for EIH’s Water Quality Monitoring training course.

mailto:eih@uhcl.edu
http://www.eih.uhcl.edu/
mailto:gordon@uhcl.edu
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