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Presentation Overview

- Overview of cyanotoxins in drinking water
. Discuss the development of the Drinking Water Health

Advisories for Cyanotoxins /
- Opportunity for Questions /

Disclaimer

The views expressed in this presentation are those of the author and do not necessarily represent
the views or policies of the U.S. Environmental Protection Agency. 2
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Cyanotoxins by
numerous species
of cyanobacteria

. Paralytic Shellfish
Ciguatera Poison (PSP or

“Red Tide”) by

Mq I'i ne dinoflagellate

Poisoning (CFP) Okadaic

lca;y dilr;t_)flzgelldie Acid Amnesic Shellfish
ambierdiscus Poison (ASP) b
B-:-':Lv;n Brevetoxin dialiom (Pseu)do)-l
. . ’ nitzschia
Diarrhetic Shellfish

Poison (DSP) by the Neurotoxic Shellfish Poisoning
dinoflagellates (NSP) by dinoflagellate

Ciguatera Fish Domoic Alexandrium sp.
Acid

Dinophysis Gymnodinium breve

Also known as Aureococcus anophagefferens
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Potential Routes of Exposure and
Human Health Effects

- Consumption in drinking water and food

- Ingestion during recreational activities
- Dermal contact

- Inhalation of toxins In aerosols

. Studies have shown that short ferm and subchronic
exposures to cyanotoxins lead to adverse effects

iIncluding liver and kidney damage and potential
reproductive toxicity.

U.S. Environmental Protection Agency

Inhalation



chemical i
adverse noncarcinogenic effec
durations of exposure.

\J \_

HAs are developed for pollutants that may affect drinking
water quality, but are not regulated under the Safe Drinking
Water Act (SDWA).

HAs are based upon identification of the adverse health effects
associated with the most sensitive and meaningful
noncarcinogenic endpoint of toxicity over various durations of
exposure.

- One-day HA assumes a single acute exposure (children)

- Ten-day HA assumes an exposure for up to ten days (children)
- Chronic HA assumes a lifetime exposure (adults only)
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How the HAs for Cyanotoxins were developed?

- Health Effects Support Documents (HESD) for microcystin
(MCs), cylindrospermopsin (CYL) and anatoxin-a (Ana-a)

- Comprehensive review of toxin environmental fate,
occurrence, toxicokinetics, animal and epidemiology
studies and the characterization of risk.

- Provides the health effects basis for the development of HAS.
- Externally Peer Reviewed (2014 -2015)

. External peer reviewers concurred that current data are
Inadequate to develop an HA for anatoxin-a.

- June 2015 — HESDs published along with HAs for Cyanotoxins

U.S. Environmental Protection Agency 6



- Limited data from short-term and subchronic animal studies indic

following short-term and su

- Limited studies evaluating the chronic toxicity of micro
shown signs of toxicity, but are limited by study design and by the lac

K

of quantitative data. /
- No information regarding the chronic toxicity of cylindrospermopsin is
available.

that anatoxin-a is known to cause acute neurotoxicity manifest
0ss of coordination, muscular fasciculations, convulsions anddeath
by respiratory paralysis. No data are available on the chropic oral

toxicity of anatoxin-a.

U.S. Environmental Protection Agency
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- Boftle-fed infants consume large amounts of drinking water
compared to their body weight.

- At 6 years and older, exposure on a body-weight basis is similar to
that of an adult.

- Infant-specific exposure factors are available from EPA’S
Exposure Factors Handbook (2011).

U.S. Environmental Protection Agency



10-day HA for Microcystins:

10-day HA

« For children: 0.3 pg/L « For children: 0.7 pg/L
« Foradults: 1.6 ug/L « Foradults: 3.0 ug/L
LOAEL = 50 ug/kg/day from Heinze, 1999 LOAEL = 30 pg/kg/day from Humpage and
UF 1000: 10 infraspecies; 10 .
= 101 ies; _ 10 e 10 iace 1005
inferspecies: 1095 LOAEL to NOAEL; UF 300: 10 intraspecies; 10 interspecies; 10
1005 database deugoase
DWI/BW = 0.15L/kg/day hormalized drinking DWI/BW = 0.15L/kg/day normalized drinking wa
water intakes per unit body weight infakes per unit body weight over 1
over the first year of life first year of life
0.03 L/kg/day based on adult 0.03 L/kg/day based on adult defaults of
defaults of 2.5 L/day and 80 kg 2.5 L/day and 80 kg

U.S. Environmental Protection Agency



Ten-day

. Population
Gl IR\ Microcystins  Cylindrospermopsin i

Bottle-fed infants Bottle-fed infants and young
and pre-school children of pre-school age - groups
children 0.3 “g/l' 1.6 “g/l‘ with higher intake per body weight

relative to adults

School age children (children older
than or equal to 6 years) through

School age : .
: adulthood - children’s intake of DW
chllggeur;TSnd 0.7 Ug/l‘ 3 “g/l‘ relative to body weight in this age

group is almost the same as those
of an adult (>21 years)

U.S. Environmental Protection Agency
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- Considered protective ¢
(liver effects for MCs/kidney effects for c
and young children of pre-school age over a ten-day exposure 1

MCs/CYL in drinking water.
- Ten-day HAs for school age children and adults (1.6/3ug/L)

- Considered protective of non-carcinogenic adverse health /! ets
(liver effects for MCs/kidney effects for CYL) for children of g&ghgol
age through adults over a ten-day exposure to MCs/CY L/
drinking water.

12
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with their primacy agency as we
health agency to decide when and how to nc
consumers and advise them 1o use alternate sources of

drinking water, and /or issue a ‘Do Not Drink/Do Not Boill
Water’ advisory.

13
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to evaluate the frans

- Data are also not available on the transfer of cya
the milk from nursing mothers.

- Populations such as pregnant women and nursing mothers, may
be more susceptible than the general population to the health

effects of cyanotoxins.

- As a precautionary measure, individuals that fall into these
susceptible groups may want to consider following the
recommendations for children pre-school age and you

14
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Stay tuned fc
information on the
recommended
steps to manage
cyanotoxins in
drinking water by
Katie Foreman
next.

Microcystins: < 0.3 pug/L

Continue communication with

State primacy agency and local

health officials on monitoring
results.

Modify treatment as necessary to
keep algal toxins below HA values.

Continue sampling raw and finished
water at least 2-3 times per week

until levels are below quantification
in at least 2-3 consecutive samples
in raw water, then return to Step 3.

U.S. Environmental Protection Agency

Step 5: Monitor for Cyanotoxins in Finished Water,
Treatment Adjustments and Public Communications

Medium Level

Microcystins: > 0.3pg/L < 1.6 pg/L

Notify local public health agency,
primacy agency and the public.
Recommend use of alternative

sources for bottle-fed infants and

young children of pre-school age.

Adjust existing treatment to reduce
the concentration to below 0.3 ug/L
as soon as possible. Modify or
amend treatment as necessary.

Continue sampling raw and finished
water daily until finished water
levels are below quantificationin at
least 2-3 consecutive samples.

Microcystins: > 1.6 ug/L

15



EPA CyanoHABs Website
https://www.epa.gov/nutrient-policy-data/cyanohalbs /

EPA Cyanotoxins in Drinking Water webpage

hitps.//www.epd.gov/ground-water-and-drinking-
water/cyanotoxins-drinking-water 16
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