Background – "Algal Blooms"
The term "Algal Blooms" describes a population explosion of phytoplankton in waterbodies. The phenomenon may be
identified when floating aggregates performing photosynthesis are observed floating over the water surface.
'Algae' is, in fact, a generic and an inaccurate term associated with a large group of photosynthetic, unicellular
microorganisms. These ancient microorganisms have the ability to thrive in different ecological environments,
including under extreme conditions.
Algal Blooms exist worldwide in fresh‐ and salt‐waterbodies, sometimes forming blooms covering areas of hundreds of
square kilometers. The annual global losses associated with Algal Blooms are estimated at USD10 billion.

Fig. 1. Floating “scum” during a cyanobacterial bloom. The inner picture shows microscopic aggregates of Microcystis
sp., that was dominating the bloom.

Fun Fact!
There is a positive correlation between Algal Blooms and the development of a secondary infestation of coliforms, or
Cholera sp. in the waterbody.
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Phytoplankton species are divided into two major groups:
1. Cyanobacteria (aka Blue‐green Algae)
‐

Photosynthetic bacteria (Fig. 1) that usually secrete toxins (aka cyanotoxins) into the water, either towards the end of
the bloom cycle or under conditions of physical pressure ‐ during filtration.

‐

The cyanotoxins are not sensitive to boiling and can only be treated through massive chlorination.

‐

Studies show that cyanobacterial blooms cause illnesses in humans and animals that drink, recreate and or even
consume food that was exposed to infested water. Recent publications link neurodegenerative diseases, such as
Alzheimer's and Parkinson with exposure to cyanobacterial blooms.

‐

The WHO recommends prohibiting consumption of or recreation in water where cyanobacterial cell‐density exceeds 10
µg/L chlorophyll‐a.

‐

Cyanobacterial blooms further extract large volumes of polysaccharides into the water turning it viscous. This
phenomenon is known to cause "swimmers’ itch" to people who come in contact with the water. It further prevents
famers from using water by means of drip‐irrigation.

2. Algae
‐

A group of Eukaryotic, photosynthetic microorganisms that includes green‐
algae and diatoms (Fig. 2).

‐

Both green algae and diatoms are responsible for clogging pipes in ponds
used for irrigation or wastewater treatment.

‐

Some algal species (e.g. Prymnesium sp. or Karenia sp.) are toxic and cause
mass fish‐kill in aquaculture and mariculture.

‐

Here as well, illnesses and even death have been linked with the consumption
of fish or seafood that was exposed to toxic algae.

Fig. 2. Microscopic images of various
algal species (5‐50 µm in diameter).

Fun Fact!
Small planktonic crustaceans (0.2–5 millimeters in length) that feed on algae, may also be responsible for pipe‐clogging.
Effective timely treatment against algal blooms should reduce the crustaceans' population as well as the overall
operational costs for maintaining the waterbody. Furthermore, reduced crustaceans’ numbers will eliminate the
frequent, dangerous, use of highly toxic chemicals that are currently being employed against them.

B
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Fig. 3. An image of two crustacean species (sized 0.2‐5 mm) feeding on algae (A) Daphnia
magna; and (B) Copepod sp.
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The "Art" of Managing a Water Reservoir
Managing a waterbody is a complicated task. Mainly because each and every body of water is a complete
different story – even when comparing it to a direct neighbor.
The large number of variables that biologically define any given water reservoir is constantly changing: in
addition to fixed parameters, such as geographic location; physical structure (size, volume, area); as well as
the geological conditions ‐ there are many other elements that are not necessarily within the reservoir’s
management control. These include the source and quality of the water; the rate of water‐loss (due to
pumping or percolation); vegetation in or near the water; as well as type and number of animals living in or
off the reservoir.
These parameters and others tend to change along the year and over the years and affect the type and the
severity of the bloom.
In order to treat a bloom in time it is recommended to monitor and document the waterbody on a regular
basis at the same time of the day and from predefined locations.
There are plenty of ways to determine the condition of the water and the development of an algal
infestation.
In small reservoirs, we recommend on using at least these two simple and very accurate tools:
A.

Clogging Potential Meter: measures the overall organic‐matter that is present in the water (made by the
Israel Water Works Association) using a 150 µm sieve filter (Fig. 4A). In principle, the longer it takes the
filter to clog – the better the water quality is.

B.

Chlorophyll‐a Fluorometer: a simple handheld device that quantifies algal concentration through reads
of chlorophyll‐a levels in the water (Fig. 4B). According to the US EPA, a “moderate” health‐risk
cyanobacterial infestation is defined by chlorophyll‐a levels equal to or higher than 10 µg/L.

A

B

Fig. 4. (A) a Clogging Potential Meter; (B) a
chlorophyll‐a fluorometer.
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Technical Recommendations for Treatment
‐

It is recommended to regularly monitor the waterbody throughout the year.

‐

In sewage or irrigation ponds (<10 ha), water samples should be taken from the pumping station (prior to
the filtration stage). Run the water for a minute before taking the readings. Repeat 3‐5 times in order to get
the lowest possible standard deviation.

‐

Small ponds (<10 ha) should be kept with as little vegetation as possible, since the floating cyanobacterial
aggregates tend to concentrate and flourish there, being sheltered from treatment (Fig. 5).

‐

In medium‐sized water bodies (10‐100 ha) readings should be taken at 1‐2 feet depths in multiple reference
locations, depending on the reservoir's size and shape.

‐

In water bodies >100 ha it is recommended to use either a drown or satellite imaging for chlorophyll‐a and
other algal pigments in order to get an overall idea pertaining the condition of the bloom and in order to
better idenditfy algal "hot spots".

Fig. 5. A cyanobacterial bloom in a 6 ha irrigation‐pond in Israel. Dense scum accumulates at the reservoir’s
perimeter between thick vegetation hinders the efficiency of the treatment ‐ serving as a reservoir of cyanobacterial
aggregates to fill the “vacuum” created in the open water after each treatment.
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Basic Concepts for Managing Algal Blooms
An algal bloom “behaves” like an infectious disease!
Similar to a bacterial contagion in a human body, postponed treatment would increase both the infection’s scale
and severity.
Most algal blooms are treated worldwide with Copper Sulfate (CuSO4). In some situations, Hydrogen Peroxide
(H2O2) may be employed.
‐

Copper’s mode of action is similar to that of a "grass mower": the copper lyse the algae by either
interrupting their photosynthetic activity or by binding to their cellular enzymes. Copper is considered a
relatively safe and effective algicide. However, in water with high mineral content its efficacy is reduced
dramatically (e.g. when Cu2+ binds to Cl‐1 or Br‐1). The same happens when the organic load in the water
is very high.

‐

Hydrogen peroxide (H2O2) has a unique mode of action. It triggers oxygenic stress in directly‐affected
cyanobacterial populations which than prompts autocatalytic cell‐death cascade among naïve
neighboring populations. H2O2 is not hindered by hard‐water and can be a good solution in water with a
high organic load. However, being a highly corrosive agent, H2O2 should be handled carefully.
Additionally, fish are sensitive to H2O2 , in which case it is important to apply it locally and not all over
the water body.

Both copper sulfate and hydrogen peroxide have a long record of use across the world. Their effect on the
environment is marginal (under the right dose) with free copper or H2O2 waning from the water within a very
short time.
Both algicides can be purchased in granular form (H2O2 is sold as Sodium Percarbonate).
However, when applied over water surface, the granules immediately sink to the bottom and lose most of their
activity to the sediment (Fig. 6), hence, forcing an aggressive algicidal dose‐regime.
For these reasons we have invented the LAKE GUARD™:a simple and smart formulation, based on copper (LAKE
GUARD BLUE™) or Sodium percarbonate (LAKE GUARD H2O2™), that are encapsulated with a thin,inert,
biodegradable coat that enables the algicide to float and slow‐release its active content at the water surface.

Fig. 6. An image of two 10‐liter cylinders filled with
water and supplemented with sediment after three
hours of treatment with the same dose of copper
sulfate: the left cylinder was treated with the raw
compound, which immediately sank into the sediment;
the right cylinder was treated with LAKE GUARD BLUE™
that floated on the water and slow released its content
into the water column (top‐down).
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The Advantages of the LAKE GUARD™
1.

The active compound concentrates on the water surface and is not wasted against the sediment (Fig. 6).

2.

The algicide moves autonomously towards and along the target floating algae (Fig. 7A‐C).

3.

For the first time, an aquatic algicide can be directed efficiently not only vertically in the water‐column, but also
spatially to achieve the lowest lethal concentration in comparison with the raw (not‐floating) compound.

4.

The low and well‐targeted algicide dose has a significant improved profile in terms of ease of application, the
environment as well as the operators’ safety (Fig. 7D‐E).

5.

The technical application of the LAKE GUARD™ becomes a negligible factor: it is now possible to apply large
quantities of LAKE GUARD™ in a matter of minutes. Small scale (<400 ha) applications can be done manually from
the banks by releasing the entire content directly onto the water ‐ in one or more application points. Wind and
currents will immediately start pushing the hydrophobic particles towards the bloom (Fig. 7A‐C). Larger applications
can be done from a boat or from a plane in predefined up‐wind dropping zones.

6.

Using the LAKE GUARD™ can reduce the overall cost of treatment by >60%. As size or shape are an insignificant
factor for the purpose of treatment, the LAKE GUARD™ now offers, for the first time, a cost‐effective solution in
large waterbodies (>400 ha) that are technically untreatable with over‐the‐counter available products.
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Fig. 7. Different waterbodies treated with LAKE GUARD
WHITE™ (AL, USA) (A); and LAKE GUARD BLUE™ (Israel) (B,
C). Upwind application points are marked with arrows from
where the compound was pushed by the wind and currents
to interact directly and effectively with the floating bloom.
(D‐E) Photographs of a 5.5 ha irrigation pond in Israel that
was heavily infested with Microcystis sp. and treated with
150 kg of LAKE GUARD BLUE™ (D) before, and (E) two days
after the treatment.

E

D

All Rights Reserved ©

www.bgtechs.com

Algal Bloom Development Subject to Different Treatment Strategies:
During winter time, algal cell‐count is low. Towards the spring months, when temperatures rises, the
algal cell‐density increases steadily (the "lag phase"). Later, as weather becomes hotter and days longer,
a sharp rise in algal cell‐numbers result in the population doubling itself every few hours throughout the
summer time (the "logarithmic phase"). This phase would come to a halt, towards the autumn, to reach
a plateau (the "stationary phase"), mainly when resources become scarcer, and conditions less
favorable. During winter time, untreated algal cells will become dormant only to reappear as conditions
improve and to repopulate from a much severer starting point and vice versa.
Currently if and when treatment is feasible, algal blooms are treated at the logarithmic phase, when
cells doubling time is rapid. At this late stage, (Fig. 9. Red Scenario) treatment would require a high dose
of algaecide to show efficacy, normally 10‐50 kg/ha of copper. However, once in a logarithmic growth‐
phase, and given the initial high cell density, the quality of the treatment is expected to be limited and
short‐lasting.

Fig. 9. The blue line represents the development of an untreated algal bloom under natural, undisturbed
conditions; The red line represents an algal infestation treated with high doses of algicide only at the late
infestation state; The green line represents the algal state when treated with low doses at an early stage
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Fun Fact!
During winter time algal cells sink and dormant at the sediment to form the inoculum for the next blooming season.
It is therefore crucial to treat the infestation as long as thoroughly as possible in order to ensure that the next years'
bloom’s starting point is as minimal as possible – further reducing the bloom intensity and the dosing needs on a
year‐by‐year basis .

Working Principles with the LAKE GUARD™
The prophylactic approach (Fig. 9. Green Scenario) is done during the initial “lag phase” using a very low copper dose
(1‐5 kg/ha) which should prevent the algal cell density from reaching a logarithmic phase at 10 µg/L chlorophyll‐a
concentration.
A prophylactic treatment would keep the bloom below harmful levels throughout the year and will keep the initial,
dormant, cell‐load towards the next season ‐ at bay.
Since the LAKE GUARD™ application is simple and cost effective; and since it does not require much experience,
expertise or special equipment ‐ it is expected that within a short period of "trial‐and‐error" – the lake management
team can identify and implement a specific and optimal treatment regime for each waterbody under its
management.
Even in exceptional cases, in acute algal infestations, an immediate, ad‐hoc treatment (according to the Red Scenario)
can be applied in order to restore the bloom conditions to a Green Scenario‐state.

Treatment in line with the Green Scenario can achieve direct annual savings of >60% of the reservoir’s operational
costs. It will also:
1.

Reduce the overall amount of algicide used by up to 90% (cost as well as the environmental impact);

2.

Reduce filters and pumps’ wear and tear;

3.

Reduce the use of anti‐crustaceans compounds (cost‐saving as well as reduction of the environmental
impact and the risk to the operators);

4.

Reduce chlorination needs;

5.

As the algaecide optimally distributes itself vertically as well as spatially, it reduces the overall exposure of
the living organisms in the water to the active compound and leaves them with ample areas upwind to
escape to.

6.

A safe algicide: the LAKE GUARD™ comes ready‐to‐use and reduces the operator’s handling time and
overall exposure to the active compound;

7.

Last but not least, an educated, prophylactic use of the LAKE GUARD™ will benefit the lake’s management
team with the peace of mind attributed to “crossing off” algal blooms as a primary cause for concern.
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