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Cyanobacteria and Cyanotoxins: 
 

 Potential Impacts to Drinking Water in Maine 
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Regulatory	Framework	
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•  No	Drinking	Water	Standards	(Federal	or	State).		

•  EPA	has	issued	10-Day	Drinking	Water	Health	Advisories	(HAs)	for	microcys3ns	and	
cylindrospermopsin:	
•  For	children	<	6	years	old,	recommended	HA	levels	at	or	below	0.3	µg/L	for	

microcysJns	and	0.7	µg/L	for	cylindrospermopsin	in	drinking	water	
•  For	school-age	children	through	adults,	the	recommended	HA	levels	for	

drinking	water	are	at	or	below	1.6	µg/L	for	microcysJns	and	3.0	µg/L	for	
cylindrospermopsin.		

Maine Center for Disease Control and Prevention 

•  WHO Guideline is 1 µg/L for microcystin-
LR. 

•  Proposed UCMR 4 (12/11/2015) includes 
ten new Cyanotoxin Chemical Contaminants 
and recommended testing methods.  

https://www.wateronline.com/doc/epa-speaks-for-utilities-on-cyanotoxins-0001 



Proposed	Fourth	Unregulated	Contaminant	Monitoring	Rule	
Assessment	Monitoring	for	Cyanotoxins	

EPA	Method	544	is	LC/MS/MS	(liquid	chromatography/tandem	mass	spec)		
For	anatoxin-a	and	cylindrospermopsin,	use	Method	545	LC/ESI-MS/MS	.	ESI	is	
“electrospray	ionizaJon”.	
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Objec3ves:	to	determine	what	risks	cyanobacteria	
pose	public	water	suppliers	using	surface	water	
sources	have	in	Maine.	
	

1.  Analyze	Data	for	MulJ-Year	Water	Quality	
Trends.	

2.  Document	Site	Specific	Bloom	History.	
3.  Field	Data	CollecJon.	
4.  Generate	a	Site	Specific	Risk	Profile.	
5.  Establish	HAB	Monitoring	Protocol.	

Maine Center for Disease Control and Prevention 
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Objec3ve	2:	Document	Site	Specific	Bloom	History	

•  Have	blooms	occurred	
recently?	

•  What	type	of	bloom?	

•  What	the	condiJons	when	
the	blooms	occurred?	

•  What	acJons	were	needed	to	
handle	the	bloom?	
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Objec3ve	2:	Document	Site	Specific	Bloom	History	

China	Lake		
-	Kennebec	Water	District	
		
Moose	Hill	Pond		
-	Livermore	Falls	Water	District	
	
Lake	Auburn		
-	Auburn	Water	District	
	
Chase	Pond		
-	York	Water	District	
	
Bell	Marsh	Reservoir		
-	KiVery	Water	District	
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Source:	Moose	Hill	Pond	–	Livermore	Falls	Water	District	
	
Type:	Cyanobacteria	–	Anabeana	
	
Condi3ons:	Plenty	of	rain,	bloom	occurred	in	source	during	the	fall	and	con3nued	under	
ice	in	the	absence	of	snow	(clear	ice)	
	
When:	September	-	December,	2010	
	
Ac3ons:	Cleaning	slow	sand	filter	daily,	switched	to	use	of	alterna3ve	source,	daily	
sampling,	hired	consul3ng	firm	to	determine	alternate	treatment	processes	in	the	case	of	
repeat	incident,	inves3gate	alterna3ve	sources	and	found	good	source	but	could	not	
access	due	to	town	poli3cs.	

Objec3ve	2:	Document	Site	Specific	Bloom	History	
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Objec3ve	3:	Treatment	Process	Analysis	

•  23	water	districts	have	
the	ability	to	miJgate	
algae	and/or	toxins.		
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How	are	Cyanotoxins	Removed	from	Drinking	Water?	

Intracellular	Toxin	
•  toxins	produced	within	the	

cyanobacterial	cells	remain	inside	
the	cells	as	long	as	they	are	healthy	

Extracellular	Toxin		
•  the	water	soluble	toxin	outside	of	

healthy	cells	

http://www.turdak.com/siyanobaktericyanobacteria-tedavisinde-akilci-antibiyotik-kullanimi/ 
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How	are	Cyanotoxins	Removed	from	Drinking	Water?	

Intracellular	Toxin	
•  The goal of  intracellular toxin removal is to remove the majority of  the toxin from the water 

by removing whole cells containing the toxin without lysing or otherwise rupturing cells. 
There are several methods available to remove the whole cells with varying degrees of  
efficacy. 

http://www.turdak.com/siyanobaktericyanobacteria-tedavisinde-akilci-antibiyotik-kullanimi/ 

Sedimenta)on	
•  Via	alum	or	lime		
Dissolved	Air	Flota)on	
•  Via	flocculaJon	
Slow	Sand	Filtra)on	
•  highly	effecJve		
Rapid	Filtra)on	–	Granular	Ac)vated	Carbon/Sand	
•  less	effecJve	than	slow	sand	filtraJon	
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How	are	Cyanotoxins	Removed	from	Drinking	Water?	

Extracellular	Toxin	
•  Extracellular toxin removal must be degraded. 

Chlorine	
•  sodium	hypochlorite	(degrade)	
Potassium	Permanganate	(degrade)		
Chloramine		
•  not	great	
UV	Radia)on	
•  not	prac+cal	due	to	demands	
Powdered	Ac)vated	Carbon	(PAC)	
•  very	effecJve	at	removing	cyanotoxins	
Granular	Ac)vated	Carbon	(GAC)	
•  most	effecJve	against	microcysJns	as	opposed	to	anatoxins	or	cylindrospermopsins	
Ozone		
•  capable	of	degrading	all	types	of	cyanotoxins	

http://www.news.gatech.edu/2013/01/09/study-quantifies-size-holes-antibacterials-
create-cell-walls-kill-bacteria 
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Preliminary	results	have	indicated	that	
Cyanotoxins	are	present	at	low	

concentra3ons	in	many	of	Maine’s	lakes	
and	ponds	that	serve	as	public	drinking	

water	supplies.	
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What	Next?	

Monitor	6	systems	throughout	the	
summer	and	fall	of	2017	
•  Monthly	to	weekly	grab	samples	

of	raw	and	treated	water.	
•  Solid	Phase	AdsorpJon	Toxin	

Tracking	(SPATT)	
	

 
 
M Roddam / UCSC 
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What	Next?	

Longer	term:		
•  Adopted	Maximum	

Contaminant	Levels	
(MCLs)	for	certain	
cyanotoxins	(e.g.,	
microcysJn-LR,	
anatoxin-a,	
cylindrospermopsin,	
saxitoxin)	

•  Formalize	approach	to	
determining	whether	
cyanotxins	are	in	
drinking	water.	



Jessica Meeks 
Hydrogeologist 
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QUESTIONS 


