
Is Atrazine Impacting Fish in Lake Champlain: An Assessment 
 

Dwayne R.J. Moore – Intrinsik Environmental Sciences (US), Inc., New Gloucester, ME 

 

February 9th, 2017 



Overview 

• Atrazine is a widely used herbicide in corn 

• Corn is grown in Lake Champlain watershed 

• Concern has been raised that atrazine in Lake 

Champlain watershed may be impacting fish 

populations 

• Two potential mechanisms by which fish 

impacts could occur 
– Direct toxicological effects to fish 

– Indirect effects to the environment on which fish 

depend, i.e., effects on habitat and food 

• In this presentation 
– Safe level for fish 

– Safe level for algae and plants 

– Compare safe levels to available monitoring data in L. 

Champlain to determine if there is a potential concern 

– Benefits of atrazine to farmers 



Toxicity to Fish 

• According to EPA’s preliminary assessment 
– Not toxic to fish during short-term exposures, i.e., most sensitive study: 4-day LC50 = 

5,300 mg/L (parts per billion) for rainbow trout 

– Levels are orders of magnitude higher than observed in ponds in high use areas 

– Long-term exposures: EPA contends that most sensitive no observed effects level 

(NOEL) is 5 mg/L based on Japanese medaka study by Papoulias et al. (2014) 

– Study however is deeply flawed, i.e., did not follow accepted test protocol, high 

mortality and poor reproduction in no exposure treatments, unorthodox sex ratio 

– EPA’s own reviewers gave the study a poor rating 

– New medaka study conducted according to accepted OECD test protocol and good 

laboratory practice (Schneider et al., 2015) found no effects at highest test 

concentration of 53 mg/L 

– EPA determined that the Schneider et al. (2015) study is scientifically sound 

• Safe level for fish reproduction during long-term exposures is >53 mg/L 

• Van der Kraak et al. (2014) published weight of evidence assessment 

that concluded, “atrazine does not adversely affect fish, amphibians, 

and reptiles at concentrations that are present in surface waters” 



Endocrine Disruption 

• Van der Kraak et al. (2014) 

found very limited evidence 

that atrazine is an endocrine 

disruptor in fish 

• Effects on reproductive 

hormones did not translate to 

effects on survival, growth, 

development and reproduction 

• Although intersex observed in 

bass in Lake Champlain 

watershed (Iwanowicz et al. 

2015), causes unknown 

(possibly effluents from paper 

mill, WWTP and/or animal 

operations; agrochemicals, 

etc) 



Toxicity to Aquatic Plants 

• Considerable toxicity data exist for aquatic plant communities exposed to atrazine 

– >100 treatments in plant community studies (i.e., mesocosm studies) 

– New mesocosm study from Baylor Experimental Aquatic Research (BEAR) Facility recently 

completed and published (King et al. 2016) 

• Large number of single species studies also available 

– At least 21 genera of algae and aquatic macrophytes have been tested 

• US Environmental Protection 

Agency (EPA) recently proposed 

that a 60-day average Level of 

Concern (LOC) of 3.4 mg/L is 

protective of plant communities 

• EPA’s LOC, however, is overly 

conservative 

– Relied on studies declared as 

unacceptable by EPA’s own 

Scientific Advisory Panels 

– Did not account for rapid recovery 

of plant communities 
 



Weight of Evidence Approach to 

Derive Aquatic Plants LOC 

Method LOC (mg/L) 
Weight of Evidence 

Score (/15) 

EPA Approach 

(Revised Dataset) 
25 9 

Community Model 18 11 

Mesocosm Data 25 6 

Single Species Toxicity 

Tests 
26 9.67 

Weighted LOC of 23 mg/L 

supported by results from recent 

Baylor mesocosm study 



• Objective of study was to evaluate possible 60-d rolling average LOCs 

of 10, 20 and 30 mg/L 

• Study design followed recommendations from SAP 

• 3 pulses of exposure of 4-d duration with 7-d intervals in flowing 

streams that included riffles, glides and ponds 

• 60 d study duration 

• Variety of structural and functional endpoints measured throughout 

study 

• Recently published in peer-reviewed journal (King et al. 2016) 

New Mesocosm Study at BEAR 



Baylor Mesocosm Study Results 

• Minor effects at highest treatment level (60-day average = 30 mg/L) 
– Only minor impacts on function 

– Rapid recovery following cessation of exposure 

– No significant impacts on community structure 

– No effects at next highest treatment level (60-day average = 20 mg/L) 

• Supports aquatic plants LOC of 23 mg/L derived by Moore et al. (2017) 



Atrazine Does Not Pose a Significant 

Risk to Fish in Lake Champlain Area 
• Targeted monitoring results in surface waters of Lake Champlain and 

major tributaries (2001-16) 

– # sites = 36, # samples = 950 

– 920 samples (97%) < 1 mg/L (ppb) 

– 940 samples (99%) < 3 mg/L 

– Only 10 samples (1%) > 3 mg/L 

– 60-day averages would be much lower than above results 

• Direct effects to fish 

– No concern for short-term effects 

– Observed levels well below most sensitive chronic NOEC of >53 mg/L from 

a scientifically defensible study 

– Nearly all samples also below EPA’s most sensitive NOEC of 5 mg/L which 

was based on a poor quality study 

• Indirect effects to fish 

– No exceedances of Weight of Evidence LOC of 23 mg/L 

– Only 1% exceedance of EPA’s hyperconservative LOC of 3.4 mg/L 



Atrazine is Important to Farmers 

and Consumers 

• More than 400,000 U.S. corn, 

sorghum and sugar cane growers 

depend on atrazine  

• Atrazine is used for weed control on 

over half of US corn acres  

• Atrazine saves U.S. farmers up to 

$3.3 billion and consumers up to $4.8 

billion each year 

• Farming without atrazine would cost 

corn growers up to $30 to $59 per 

acre  

• Atrazine increases crop yields and 

reduces soil erosion 

• Atrazine is an important tool for weed 

resistance management 
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