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between green algal blooms
that
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experience and harmful algal
blooms that are mainly the
result of cyanobacteria (bluegreen algae). It takes results
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it is indeed a HAB event or not.
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CAUSE AND OCCURRENCE
The cause of algal blooms and HAB formation is the excess
enrichment of water with nutrients: nitrogen and phosphorus.
Nutrient sources include runoff from agricultural land, stormwater,

HABs Locations as of early October 2017
(From NYSDEC website)

and wastewater discharges. Conditions that favor HAB formation
are: warm weather, calm weather, and periods of rainfall followed

BACKGROUND

by prolonged periods of sunnier and dry conditions. Water

An algal bloom is a rapid increase or accumulation in the

temperatures of 77°F or greater generally favor the growth of

population of algae typically resulting in a discoloration of the water.

cyanobacteria. Warmer weather beginning in September 2017

The most common types of HABs are made up of cyanobacteria

saw a dramatic rise in HABs in New York. HABs plagued a variety

(also known as blue-green algae). Cyanobacteria are similar to

of waterbodies, from small ponds to large lakes used for drinking

bloom producing algae in that they possess chlorophyll and are

water such as Chautauqua Lake and several of New York’s
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Finger Lakes. One lake that has been particularly prone to HABs is

CONCLUSIONS

Owasco Lake, the source of water for the City of Auburn and other

HABs is an issue that is not likely to go away. It will require

communities.

surface water systems to be attentive to source water protection
efforts and monitoring at multiple locations. This includes

PREVENTING AND MITIGATING HABS

monitoring of the source water itself, and at various locations

Ultimately, watershed management efforts to reduce the

throughout the treatment process. In addition, some systems will

amount of phosphorus and nitrogen to waterbodies is the solution

have to undergo some additional plant optimization.

to prevent HABs. Efforts to reduce non-point source pollution
can include best management practices and other measures for
agriculture, stormwater management, and wastewater disposal.
Prevention of HABs through watershed management should
be considered the longer-term solution. However it has a timeline
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of potential success that exceeds a single bloom season. There
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are shorter-term, in-lake measures that can be effective for
controlling algal blooms. Some physical, chemical, or biological
strategies include: floating treatment wetlands, algaecides (if
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applied very early in the algal bloom), coagulation and flocculation
chemicals, aeration, mechanical circulation, surface skimming,
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ultrasound, hexagonal tile covers placed on the surface of the
water, and barley straw.

New Years Day

HABS AND WATER TREATMENT
To discuss HABs and drinking water treatment, it is important

Martin Luther King, Jr. Day

to understand that cyanotoxins can be located within the intact
cyanobacteria cell (intracellular) or outside the cell within
the water (extracellular). If monitoring indicates a significant
fraction of toxins in intracellular form, conventional surface
water treatment (flocculation, coagulation, sedimentation, and
filtration) is generally effective at removing the cyanobacteria and
any cyanotoxins. EPA guidelines indicate that treatment systems
with mostly intracellular cyanobacteria cells should stop or limit
any pre-oxidation and limit algaecide application during blooms,
and optimize coagulation, clarification, and filtration processes.
If a significant fraction of cyanotoxins are within the water
(extracellular), conventional surface water treatment is generally
not effective. In these cases, carbon adsorption can be used to
remove organic compounds such as microcystins. Carbon can
be in the form of powdered activated carbon (PAC) or granular
activated carbon (GAC). PAC can be fed at the raw water intake,
at the rapid mix prior to coagulation, or in clarifiers. GAC can be
incorporated into the sand bed or as separate columns after
the sand filters. In addressing the Owasco Lake issue, the City of
Auburn has installed a system that injects PAC into pipes carrying
the raw lake water to the water treatment plant. The Town of
Owasco also obtains its drinking water from Owasco Lake. They
have installed GAC filters that receive water after conventional
treatment.
It is interesting to note that some research has shown that
oxidation of microcystins by chlorine can be effective at some
concentrations, temperatures, pH ranges, and organic content of
the water. However, chlorine is not effective against all cyanotoxins.
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