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Background photo: A harmful algal bloom on the Western Lake Erie shoreline, 12 miles east of Toledo. Credit: NASA




Presentation Outline

•Background information on AWQC/SA 

•Revising the Recreational AWQC/SA in response to public 
comment

• Implementation Tools for AWQC/SA
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Background 
Information on 
AWQC/SA
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Development Approach

• Used peer-reviewed information to develop recommended values for 
microcystins and cylindrospermopsin.

• Used Agency-recommended recreational exposure values in a scenario 
which includes immersion and incidental ingestion of ambient water.

• Evaluated science describing health effects from exposure to 
cyanobacteria cells.
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Presenter
Presentation Notes
HESDs for Microcystin and cylindrospermopsin pub May 2015.
Applied EPA’s Methodology for Deriving Ambient Water Quality Criteria for the Protection of Human Health (EPA, 2000).
Utilized exposure parameters published in EPA’s Exposure Factors Handbook (EPA, 1997, 2011).
Characterize and describe other effects, such as effects from exposure to cyanobacterial cells.

Photos:  St. Lucie River HAB, Summer 2016, Palm Beach Post



Development of AWQC/SA and Stakeholder Engagement

• Worked with ACWA and other 
stakeholders over the last several 
years.

• Arrived at a flexible approach for 
using or adopting recommended 
values. 

• Used as either §304(a) recreational 
criteria or as swimming advisories, 
or both.

• Adopted as WQS and approved by 
EPA under §303(c) and used for CWA 
purposes.

• Use as basis for swimming advisories 
for notification purposes.
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Presentation Notes
There has been engagement of states through Association of Clean Water Administrators (ACWA), the Association of State Drinking Water Administrators (ASDWA), the Water Quality Standards Managers Association (WQSMA), and the Association of State and Territorial Health Officials (ASTHO) and others.

We envision that if states decide to use the values as swimming advisory values they might do so consistent with their existing recreational water advisory program practices (e.g., a sample above the advisory level could prompt notification, which would stay in effect until monitoring results indicate the concentration of the toxin is below the advisory).

Photo: Lake Okeechobee, FL



EPA’s DRAFT Recreational AWQC/SA Recommendations

Application

Draft Recommended AWQC/SA

Microcystins Cylindrospermopsin

4 µg/L 8 µg/L

Swimming Advisory Not to be exceeded on any day. 

Recreational Water 
Criteria

Not to be exceeded more than 10 percent 
of days per recreational season up to one 
calendar year. 

https://www.epa.gov/sites/production/files/2016-12/documents/draft-hh-rec-ambient-water-swimming-document.pdf
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https://www.epa.gov/sites/production/files/2016-12/documents/draft-hh-rec-ambient-water-swimming-document.pdf


Draft AWQC/SA Public Comments

• Draft AWQC/SA posted for public 
comment in December 2016.

• Public comment period closed March 
2017.

• Received comments from 52 entities: 
states and one tribe, industry 
representatives and consultants, and 
environmental organizations. 

• AWQC/SA revised based on 
comments received.

• Goal: publish a final document in 
2019.
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Revising the 
Recreational 
AWQC/SA for 
Cyanotoxins 

8



Revision Highlights
• Major comments addressed the calculation of children’s ingestion 

rate, and duration and frequency components.
• The document was revised to:

• Incorporate new, more scientifically robust, children’s ingestion data 
published in 2017. Provide additional detail on the science underpinning 
daily ingestion rate (L/d)

• Revisited application of relative source contribution parameter, consistent 
with Guidance.

• Revised duration and frequency recommendations.
• Revised estimated toxigenic cell density based on updated values for 

microcystins.
• We added additional information and detail on toxicological studies 

in response to comments.
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Incidental Ingestion for Age Groups 
• For the draft, EPA based estimates of ingestion volume 

on Dufour et al, 2006, which included 53 participants. 
The daily ingestion rate (0.33 L/day) was the product of 
the 97th percentile children’s incidental ingestion rate 
and mean exposure duration for children ages 5 to 11 
years. 

• Comments criticized the conservatism of the incidental 
ingestion rate and the limited number of people that 
participated in the Dufour et al., 2006 study.

• Dufour et al., 2017 was published after the release of 
the draft and is a more scientifically robust study, 
including 548 participants, breaking them into 
additional age groups, and recording the duration of 
exposure.

• In the revised, EPA combined two distributions: 
incidental ingestion volumes based on Dufour et al. 
(2017) and exposure durations from EPA’s (1997) 
Exposure Factors Handbook. The 90th percentile of the 
combined distribution is the basis for the exposure 
parameter, consistent with EPA’s Human Health 
Methodology (EPA, 2000). The revised ingestion rate 
for children 6 to 10 is reduced to 0.21 L/d.
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Relative Source Contribution (RSC)

• For the draft, EPA used an RSC of 0.8. In deriving this value, EPA estimated 
that incidentally ingested water was the dominant source of exposure to 
cyanotoxins resulting from primary contact recreation.

• While many agreed with EPA’s selection of this parameter, others pointed 
out that recreational criteria developed by EPA previously have not 
considered other sources of toxins, such as drinking water or fish 
consumption. 

• EPA decided to not include an RSC in the derivation of the recommended 
magnitude in this revision, consistent with derivation of other recreational 
criteria. However, other sources are acknowledged. 

• Not including an RSC is also consistent with the health effects based on 
short-term exposure.
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Duration and Frequency of the AWQC
• For the draft, EPA recommended that criteria not be exceeded more than 10 

percent of days per recreational season up to one calendar year. This 
recommendation was consistent with the 2012 recreational criteria developed for 
enterococci and E. coli.

• Commenters requested EPA provide additional scientific rationale and health 
relevancy for the recommendation

• EPA reconsidered the frequency and duration components of the criteria and 
agreed to align the duration component with the 10-day Health Advisory, and to 
take into consideration seasonal HAB occurrence characteristics such as length of 
event and severity of occurrence. 

• EPA recommends that the number of years that a pattern of HAB formation occurs that results 
in impairment of the recreational use is a risk management decision that EPA expects states to 
define in their water quality standards.
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Cyanobacterial Cells Characterization
• The draft provided a summary of available information on health effects associated 

with cyanobacterial cells, but did not derive criteria associated with cell density 
due to data uncertainties. It includes:

• tables of cell density guidelines used by states, countries and international organizations,
• information available demonstrating a link between total cyanobacterial cell exposure and 

inflammatory illness, 
• toxigenic cell density of 20,000 cells/mL based on the Draft recommended AWQC/SA for 

microcystins
• In comments many states indicated they use cell density to manage water quality. 

Commenters, emphasized the importance of characterizing the inflammatory 
effects resulting from exposure to cells. They also indicated the importance of 
having information about adverse effects related to cell density in this document. 

• In the revised document the estimate of toxigenic cell density was revised to 
reflect the updated recommended AWQC/SA for microcystins. As a result, the 
concentration of toxigenic microcystin-producing cells increased to 40,000 
cells/mL.
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Implementation 
Tools for 
Cyanotoxins in 
Recreational 
Waters
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A compilation of web materials, useful documents and links 
posted in July 2017. 

• Main Page:
– Basic info on cyanotoxins and cyanobacteria
– Many links to state/local government documents, NOAA, CDC, WHO sites

• Monitoring Document
– Information on setting up a monitoring program and prioritizing waters, 

recommendations for notifying the public, considerations for methods

• Communication Toolbox
– FAQs, social media template and press release templates, Cyanobacteria Bloom 

Response Contact List and notification signage examples

Monitoring and Responding to Cyanobacteria 
and Cyanotoxins in Recreational Waters
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• In conjunction with finalization of the cyanotoxin 
criteria/advisory document, provide additional 
implementation support materials
– FAQs for assessment/listing/TMDLs/NPDES permits in recreational 

waters
– Adoption and implementation flexibilities for criteria

• Expected summer 2019

Additional Implementation Tools in 
Development

Presenter
Presentation Notes
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Contact Information:
John Ravenscroft

202-566-1101
ravenscroft.john@epa.gov

John Healey  
(202) 566-0447

healey.john@epa.gov
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Lesley D’Anglada
202-566-1125

Danglada.lesley@epa.gov

EPA’s CyanoHABs Website
www.epa.gov/cyanohabs

mailto:ravenscroft.john@epa.gov
mailto:healey.john@epa.gov
mailto:Danglada.lesley@epa.gov
http://www.epa.gov/cyanohabs
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Presenter
Presentation Notes
Consider microcystin, cylindrospermopsin, and  cyanobacterial cells as stressors
Focus on fresh waters, but consider potential effects at the estuarine interface.
Focus on oral ingestion, but consider dermal and inhalation exposure routes.
Evaluate exposure for different age groups.
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