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• Harmful Algae Blooms or 
HABs are proliferations of 
blue-green algae 
(cyanobacteria) that occur 
on a waterbody and have 
the potential to release 
toxins into the environment.

• Cyanobacteria blooms can 
come in many shapes and 
forms, and may or may not 
become toxic depending on 
species composition and 
environmental factors.

What is a HAB?



Common Species of Cyanobacteria



• Cyanobacteria toxins may cause 
illness and in some cases death if 
ingested.

• The severity of symptoms is based 
on toxin concentrations in the water 
and the amount of water that is 
ingested.

• Pets, livestock, and small children 
are most susceptible to algae toxin 
poisoning, but algae toxins can affect 
anyone.

Why do we Monitor HABs?





• What are your objectives?
• Response monitoring
• Compliance monitoring
• Seasonal tracking
• Research

• What are your resources?
• Staff time
• Funding for analysis
• Funding for more high-tech approaches

• Who are your water users, partners, and regulators?

• What is your acceptable level of risk?

Starting a HAB Monitoring Program



Come Up With a Plan

• NorthWestern Energy 
developed a Toxic Algae 
Plan for Hebgen Reservoir in 
2000 in response to ongoing 
HAB issues.

• This plan was developed in 
conjunction with local, state, 
and federal agency partners 
and is updated annually.

• Annual coordination 
meetings occur with all 
partners before the HAB 
season starts.



Be Specific in Your Plan



• Use signage to help promote 
public awareness of HABs 
and the risks associated with 
them.

Increase Public Awareness



Low-Tech Monitoring Approach

• Visual monitoring at regular 
intervals throughout the summer 
at public beaches and marinas.

– Note visual observations of 
algae growth.

– Take photos at each location 
to document the current 
conditions.

• These visual observations may 
or may not capture a HAB 
depending on timing and weather 
conditions.



• Ambient monitoring buoys can be 
deployed to collect water quality 
data and phycocyanin levels.

• Data can be transmitted real-time 
via a solar-powered cellular modem 
to help you track water quality and 
phycocyanin levels throughout the 
season.

• Data can be compared from year to 
year to see if any trends emerge.

• Phycocyanin measurements are 
useful, but they do not quantify 
toxins.

A More High-Tech Approach









• So you’ve discovered a 
HAB. How do you know if 
it’s toxic?

• The only way to know for 
sure is to test for toxicity 
by using a field test or 
laboratory methods.

• Live cyanobacteria cells 
may have toxins, but 
those typically aren’t 
released into the 
environment until the cell 
dies.

Identifying When a HAB Becomes Toxic



• If a monitoring site is dominated 
by known toxin producing 
cyanobacteria, collect a water 
sample and test using Abraxis® 
field test strip for the 
appropriate toxin test 
(Microcystin, Anatoxin-a, etc.).

• If you don’t know which species 
of cyanobacteria are present, 
send a live or preserved 
sample into a qualified lab for 
identification.

Identifying When a HAB Becomes Toxic



Laboratory Analysis

• Depending on the level of resolution you need, you can choose 
to send in a live sample to a laboratory for speciation and toxin 
quantification.

• Laboratory analysis is expensive, but when it comes to public 
health and decision-making, the benefits outweigh the costs.

• To maintain sample integrity, samples should be kept out of 
direct sunlight, refrigerated and shipped on ice overnight to the 
receiving lab.

• Please consult with the lab prior to sampling and shipping as to 
the preferred sampling containers and methodologies.



Reporting and Follow-Up

• The State of Montana has 
a statewide HAB reporting 
website that allows the 
public to upload reports 
and photos of HABs.

 http://HAB.mt.gov

• These reports are 
displayed on an interactive 
map which conveys this 
information to the public 
quickly and efficiently.





Response Example - 2020 Shoreline Closure

• Extremely high Anatoxin-a 
concentrations prompted the USFS 
to close the shoreline at Rainbow 
Point (230 ppb).

• USFS, NorthWestern, and Gallatin 
County issued press releases 
notifying the public of the closure.

• Closure signs were posted at public 
access sites on Rainbow Point.

• Results and photos were reported to 
http://HAB.mt.gov

• Weather patterns changed and a rain 
storm diluted the HAB down to non-
detectable levels the following week. 
No negative health effects were 
reported in relation to this HAB.

http://hab.mt.gov/


Take-Home Messages

• Physical signage at public access points educates the 
public on the dangers of HABs and can direct them on how 
to report HABs online.

• Long-term monitoring data can be used to determine “high-
risk” periods for HABs on a particular waterbody.

• Ambient monitoring data can be coupled with weekly visual 
monitoring and public HAB reports to inform reservoir 
managers of potential HABs.

• Environmental conditions can and do change quickly.



• Low-tech visual monitoring approaches have their merits, but they 
can be labor intensive and represent just a snapshot in time.

• High-tech approaches can be blended with low-tech monitoring 
approaches to fill in data gaps and help us see the whole picture. Be 
aware that these high-tech approaches can’t do everything and they 
also have their limitations.

• Setting up a good communication plan before the HAB season starts 
is crucial to success.

• When it comes to public health, use every communication avenue 
possible to clearly convey your message:

• Press release
• Social media
• Physical signage
• Interactive web maps

Take-Home Messages
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