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USEPA NATIONAL AQUATIC RESOURCE SURVEYS

• NARS forms nationwide 
collaboration and standardization 

• Controlled and repeatable 
statistically valid survey design for

• Lakes
• Rivers and Streams

• Coastal Waters

• Wetlands

2012 Field season NLA stations 1,038 lakes 
sampled by 89 crews



SURVEY OBJECTIVES

• Assess the condition of the nation’s lakes.

• Establish a baseline to compare future surveys for trends assessment and 
evaluate change in condition since previous surveys.

• Help build State and Tribal capacity for monitoring and promote 
collaboration across jurisdictional boundaries.  

• The surveys try to address key questions about the quality of the nation’s 
lakes.  

• What percent of the nation’s lakes are least, moderately, and most disturbed for 
key indicators of trophic state, ecological health, and human use (recreation)?

• What is the relative importance of key stressors such as nutrients and pathogens?



ECOREGIONS FOR THE LAKE DRAW



FIELD WORK





MONITORING TOOLS

• Integrated water sampler

• Sediment core sampler

• Syringes collecting gasses

• Sieve buckets and nets

• Zooplankton nets 2 nets, 
50um and 150 um mesh

• A limited number of labs 
and taxonomists are chosen 
for standard analysis 
methods all outlined in the 
QAPPs



DIATOMS
• Sediment Diatoms

• Indicator used for 2007

• Produced a Lake Diatom 
Condition Index

• Based on expected Lake 
Diatom Condition

• Abundant in freshwater

• Silica cell wall

• Food source

• Biological condition gradient



PLANKTON

• Plankton 2007

• Combined phytoplankton and 
zooplankton index

• Observed/Expected predictive 
Model

• 259 reference taxa 

• Regional and site characteristics 
to form lake classes 

• Expected taxa developed for 
each class 

• Determine percentile ranges of 
reference condition to identify 
good, fair, poor



CHLOROPHYLL

• Chlorophyll a-increase in algae 
biomass can indicate degraded 
water quality condition

• Trophic state

• Compared with NES dataset 
1972-1975

• Celebrate the 50th anniversary of 
the CWA resurvey the NES lakes 
with the 2022 NLA
• Chlorophyll a

• Secchi transparency

• Nutrients 

• conductivity

Map of NES sites 1972-1975



MACROINVERTEBRATES

• Benthic macroinvertebrates

• Region specific characteristics 
some discrepancies to 
reconcile

• 5 biological ecoregions of the 
9 national ecoregions

• MMIs developed 
independently

• Index scores represent stressor 
gradient



WATER SAMPLES

• Acidification

• Atrazine

• Dissolved Oxygen

• Nitrogen

• Phosphorus

• Sediment mercury



• https://owshiny.epa.gov/nla-lake-context-tool/

https://owshiny.epa.gov/nla-lake-context-tool/




INDICATORS (CON.)
• Physical

• Drawdown

• Human Disturbance 

• Lakeshore Habitat

• Physical Habitat Complexity

• Shallow Water habitat



RECREATIONAL/HUMAN HEALTH

• Cyanobacteria-high cell counts 
can indicate stress to waters 
and affect benthic 
macroinvertebrates and plants-
reduce water clarity

• Fish tissue-contaminants PFAs 
and Mercury

• Microcystin-algal toxin 

• Enterococci-abundance of 
fecal bacteria

20170511-cdc-enterococcus.jpg (873×1063) 

(nih.gov)

Rainbow trout. Photo: Lisac Mark, U.S. Fish and Wildlife 

Service

https://www.nih.gov/sites/default/files/styles/featured_media_breakpoint-medium/public/news-events/news-releases/2017/20170511-cdc-enterococcus.jpg?itok=5KOo-J1I&timestamp=1494535633


KEY FINDINGS FROM 2007

• 56% of lakes in US were in good 
biological condition

• 22% were found to be in poor 
biological condition

• 36% of lakes exhibited poor 
shoreline habitat

• 20% of lakes had high levels of 
nitrogen and phosphorus

• 49% of lakes have mercury 
concentrations that exceed health-
based limits.

Biological Condition



FACT SHEETS-2012

• Condition of the Lakes in the 
US?

• > 35% of lakes suffer from 
nutrient pollution

• < 1% of lakes have Microcystin 
at a level of concern 
established by WHO

• 31% of lakes have a degraded 
benthic macroinvertebrate 
community



FACT SHEET-2012
• Conditions better or worse?

• Fewer lakes impacted by 
drawdown overall (Temperate 
plains)

• Worsening conditions for 
cyanobacteria from 2007 to 
2012

• Increase in detection of 
Microcystin overall, although 
few sites had levels of concern

• Reduction in low phosphorus 
lakes between 2007 and 2012, 
18% fewer low-phosphorus lakes



DATA REPORTING-DATA DASHBOARD

National Lakes Assessment (epa.gov)

https://nationallakesassessment.epa.gov/


National Lakes Assessment (epa.gov)

https://nationallakesassessment.epa.gov/


NLA SUCCESS

• Data from the 2007 NLA helped Vermont 
legislators see how big of a problem 
shoreline habitat degradation was in their 
state.  

• Prompted a comparison study between 
protections in Maine and water quality 
comparisons with Vermont’s degraded 
shorelines

• In 2014 the Shoreland Protection Act 
became law

• The law provides education, and 
technical assistance to manage 
properties in lake-friendly ways

• Including demonstration sites
• Good stewards receive awards to post on 

properties



MINNESOTA 
POLLUTION 
CONTROL 
AGENCY

• Statewide condition 

assessments available 

every 5 years

• Searchable database 

on website to 

communicate lake 

health to the public



2022 
PLANNING/INTENSIFICATIONS

• USEPA regions 1 and 2 are 
continuing the sediment diatom 
sampling.  Continue to develop the 
IBIs and recalibrate with new data

• The Northern Lakes and Forest 
ecoregion is very remote and largely 
unmonitored.  Intensifications are 
planned there to get 250 lakes 
sampled to provide baseline 
information and ecological 
classification for that area

• Wisconsin is planning investigating 
PFAs in fish tissue



What can you do with the data?
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