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Opening Thoughts
• We need to learn more about 

cyanobacteria and cyanotoxins
• Utility managers must integrate 

managing cyanotoxins into 
existing utility practice 
• Source water protection and 

water supply strategies,
• Treatment protocols, 
• Communication plans, and 
• Emergency response strategies 

Cyanotoxins are 
an important 
concern, hence 
AWWA and 
WaterRF 
developing the 
Manager’s 
Guide and many 
other resources.  



AWWA/WRF 
Utility Manager’s Guide

1. What are cyanotoxins?
2. When might cyanotoxins 

be a concern for a water 
system?

3. How are cyanotoxins 
detected?

4. What can a water 
system do to respond?

5. Where are there 
knowledge gaps?



Example Resource:
Self Assessment



Download the Utility 
Manager’s Guide and 
many other resources on 
the AWWA Cyanotoxins 
Resource Community.
1. AWWA.org
2. Click “resources and 
tools”
3. Choose “Cyanotoxins”

You do not need to be an 
AWWA member – this is 
available to everyone!



Retrospective 2015 Study

• Funded by AWWA’s Water Industry 
Technical Action Fund

• Conducted by EE&T, Inc. and Corona 
Environmental Consulting

• Final report and possible publications in 
progress and will be publicly available



State approaches to USEPA HAs

States Action on HA?
Monitoring 

required?

Intend to 

collect data?

Written 

guidance 

complete, or in 

development?

OH, RI Yes Yes Yes Yes

MD Yes No Yes Yes

AL, CO, CT, IL, KS, MA, 

ME, NH, OR, VT
No No Yes Yes

SC Yes No Yes No

CA, WI No No No Yes

AR, IA, UT No No Yes No

AK, AZ, DE, FL, HI, 

MN, MT, NC, NM, NV, 

OK, PA

No No No No

GA, ID, IN, KY, LA, MI, 

MS, NE, ND, SD, TN, 

VA, WA, WV 

No algal toxin expert was reached after several attempts

MO, NJ, NY, TX, WY

Currently reviewing or developing their approach to

addressing cyanotoxins in drinking water (no current data for

this study)



Publicly available occurrence data
State Recreational samples Source Drinking 

Water samples

Treated 
Drinking Water 

samples Total samples Years included

MN 671 0 0 671
2006-2007, 

2012
OH 2,741 4,869 2,678 10,301 2010-2015
OR 0 129 27 156 2011, 2015
VT 3 532 532 1,067 2015

WV 0 48 24 72 2015

WA 6,593 0 0 6,593
2000, 2007-

2015

Most (but not all) samples are for microcystins. Most states 
do not report the analytical method used.



Occurrence Data - 2015 Only
State

Recreational Source Drinking Water Treated Drinking Water

Samples Detections Samples Detections Samples Detections

MN 0 0 0 0 0 0

OH 905 303 2,619 964 1,197 60

OR 0 0 24 24 0 0

VT 0 0 491 3 491 0

WV 0 0 4 29 24 0

WA 1,360 477 0 0 0 0



Data set breakdown



Source and Recreational Water 
Samples (microcystins)
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Treated Drinking Water Samples 
(microcystins)
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2015 Ohio Data

0%

10%

20%

30%

40%

50%

60%

0

400

800

1,200

1,600

2,000

2,400

Cylindrospermopsin Microcystin Saxitoxin
De

te
ct

io
n 

Fr
eq

ue
nc

y

N
o.

 o
f S

am
pl

es
/D

et
ec

tio
ns

Source DW

Sample Detect Detection Frequency

0%

10%

20%

30%

40%

50%

60%

0

400

800

1,200

1,600

2,000

2,400

CylindrospermopsinMicrocystinSaxitoxin

N
o.

 o
f S

am
pl

es
/D

et
ec

tio
ns

TreatedDW

Sample Detect Detection Frequency

No treated DW microcystin detections in 2015 were confirmed via follow up sampling –
all were single detections, followed by non-detects



Utility interviews

Using 
16 of 44 utilities contacted provided 
information:
• 12 in OH, 2 in OR, 1 in KY, 1 in TX
• Asked about monitoring and responses to 

source water detections



Monitoring Strategies and 
Detections

Monitored

Source DW 

Detections

No. of 

Systems

% of 

Systems

No. of 

Systems

% of 

Systems

Microcystins 16 100% 14 88%

Cylindrosper

mopsin 8 50% 2 13%

Anatoxin-a 3 19% 1 6%

Saxitoxin 6 38% 0 0%



Analytical Methods Used

Method
No. of 
PWSs 

Utilizing

Reported Detection Level

Microcystin
s (µg/L)

Cylindrospe
r-mopsin

(µg/L)

Anatoxi
n-a

(µg/L)

Saxitoxi
ns

(µg/L)

ELISA 12 0.3 0.05 0.05 0.022
ELISA + 

LC/MS/MS 2 0.3 0.05 0.05 N/A

LC/MS/MS 1 0.1 0.05 0.02 N/A
HPLC-PDA 1 0.2 0.2 0.2 N/A



Utility Responses / Actions

Utility

Modified 
Operations for 

Cyanotoxin 
Removal

Treatment/Practice for Cyanotoxin Removal

Adsorption Oxidation
Shut 

Down 
Intake

Modify Pre-filter 
Oxidation

Eliminate 
Recycle of Liquid

Residuals
A Yes Yes Yes No Yes No
B Yes No Yes No Yes No
C No Yes Yes No No No
D Yes Yes Yes No Yes No
E Yes Yes Yes No Yes No
F Yes Yes Yes No Yes Yes
G Yes Yes Yes No Yes Yes
H Yes No Yes No Yes Yes
I Yes Yes Yes No Yes No
J Yes No Yes No Yes No
K Yes Yes No Yes No Yes
L No No No No No No
M Yes Yes Yes No Yes No
N Yes Yes No No No No
O Yes Yes No Yes Yes No
P No Yes No No No No



Additional Tool- CyanoTOX: 



CyanoTOX – Selected Inputs: 
- Anatoxin-a
- Cylindrosperm

opsin
- Microcystin-LR
- Microcystin-

Mix:
Compound Percent (if "Mix" used)

MC-LR 5.00

MC-RR 20.00
MC-YR 50.00

MC-LA 10.00

MC-LY 5.00

MC-LF 10.00



CyanoTOX – Example Kinetics 
(Microcystins with Free Chlorine)

- Origins of calculations are clearly indicated and are traceable back 
to literature demonstrating them

- Kinetics for free chlorine, permangantate, ozone, 
monochloramine, chlorine dioxide are all available for 
microcystins, cylindrospermopsin, and anatoxin-a 



CyanoTOX Example Results



Additional tools

• Testing protocols for site-specific assessments
– Oxidation assessments
– Powdered activated carbon with calculator

• More to come!
– More detailed treatment information 

• Check out the Cyanotoxins resource community at 
AWWA.org under “Resources and Tools” and the 
Water Research Foundation’s resources.



Questions?

Adam T. Carpenter
American Water Works Association

Washington, DC
acarpenter@awwa.org

202-628-8303

Feel free to contact for questions or slides

mailto:acarpenter@awwa.org
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