Product Information Bulletin
White Squall is a highly active, multi-functional and multi-site oxidizing water treatment for
use in water culture based hydroponic systems. White Squall is effective when used as either
a preventative or treatment application to remove mineral deposits (descale), algae and
bacterial biofilms that can develop in hydroponic nutrient reservoirs. It is also highly effective
in creating an aqueous environment that is unfavorable for the development of pathogenic
microorganisms such as bacteria, fungi and viruses.
The quality of water used in hydroponics is often a defining element in successful production. Chemical properties such as alkalinity, mineral elements, pH etc., must be
constantly monitored and adjusted if necessary.
Water also has biological components that includes many
types of bacteria, algae, fungi and other organisms that
must be considered. Some may be pathogenic. Others
may add a nuisance factor.
If water has a high microbial load, the build-up of biofilm
in tanks, pipes, emitters, etc., can cause obstructions.
More importantly, biofilms also serve as a basin or reservoir for bacteria, algae, fungi and other microorganisms
that can populate, grow and disperse throughout the
hydroponic system.
Without question, sanitation is the key to restricting plant
pathogen introduction and spread. Preventative sanitization is considered the optimum approach because single,
exposed microorganisms are more vulnerable than protected populations within a thick, aged biofilm.

While hardness is not the cause of high pH, the association is due to the fact that hardness and alkalinity (the
source of high pH in this instance), typically both originate from the same source - limestone (calcium carbonate) deposits in aquifers. When the limestone is attacked
by the CO2 dissolved in rainwater, these deposits are
slowly dissolved. This produces both calcium (causes
‘hardness’) and bicarbonate (causes ‘alkalinity’).
Calcium and magnesium carbonate scale often grow
extensively on equipment and parts, causing major operational difficulties. Scale also provides sites for bacterial,
fungal and other microbial accumulation.

Biofilms
Bacteria normally have two life forms during growth
and proliferation. Bacteria can exist as independent cells
(planktonic) and in this form are recognized for their
ability to produce infections. Bacteria will also take on
another form where they organize into sessile aggregates
where they grow, mature and disperse as a biofilm.

Mineral Deposits (Scale)
It is well recognized that calcium carbonates (CaCO3) and
magnesium carbonates (MgCO3) are two of the main
components of scale that are commonly encountered in
hydroponic industries.
Hard water has a high mineral content – usually originating from magnesium, calcium carbonate, bicarbonate or
calcium sulfate. High hardness is often associated with
waters having high pH.

Illustraton of biofilm

The exact compositions of biofilm matrixes differ greatly
between different microorganisms and growth conditions
under which biofilms are formed, but generally consist of
exopolysaccharides (EPS), proteins, and nucleic acids.

A critical pathogenic event in the process of biofilm formation is bacterial adhesion on a surface. Biofilms proliferate in storage tanks, pipes and any surface area where
bacterial presence can establish a site for adhesion.

An established (mature) biofilm structure is often a complex EPS-based three-dimensional structure that provides
a physical barrier against the diffusion of antimicrobial
agents and compounds. This protective blanket also contributes to water retention, nutrient availability and the
exchange of genetic material between cells. Biofilms can
be characterized as dynamic heterogenic environments.

Mechanical removal of biofilms is problematic and alone,
is incapable of removing all biofilms. The sticky polysaccharide exopolymer is not water-water soluble which
makes it a challenge for many applied materials. A biofilm
is difficult to remove, because it protects its microorganisms against the action of shear forces and disinfection
chemicals. Unfortunately, incomplete eradication/removal of these biofilms facilitates rapid regrowth.
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Illustration showing bioﬁlm formation and development. Following attachment
by planktonic cells, the bioﬁlm continues to grow and matures into a full-scale
community. Water channels exist to exchange nutrients and wastes in the
mature bioﬁlm. Finally, individuals can leave the bioﬁlm and continue the same
cycle once conditions are favorable. Illustration based on bioﬁlm phenotypes
and characteristics described by Sauer et al. (2002).

Formation of a biofilm begins with the attachment of
free-floating microorganisms to a surface. Dispersal of
planktonic cells is an essential stage of the biofilm life
cycle. It is the stage that promotes the spread, colonization and formation of biofilm to new surfaces.
Next, the bacteria adhere to the surface, irreversibly attach
to it, form microcolonies and secrete exopolysaccharides
(EPS) that are required for the interactions of the cells with
the surface, with other cells and with alternative matrix components of the biofilm.
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Multi-functional Oxidizing Water Treatment
White Squall’s principle constituent is hypochlorous acid
(HOCL), an oxyacid of chlorine that acts as a weak acid
but demonstrates powerful oxidizing properties.
It is the oxidizing property of White Squall that contributes to its highly effective descaling of mineral deposits and destruction of biofilms.
Hypochlorous acid is also acknowledged to be among
the most potent disinfectants (sanitizing agents), yet it
remains non-toxic to humans and other mammals. In fact,
hypochlorous acid is produced by the human body’s immune cells to fight infections

White Squall’s safety extends to plants and can be used
at any stage of plant growth. It can also be used as a final
flush to help reduce residual mineral build-up. White
Proteins also exist in the biofilm matrix and carry out both Squall should be used in a pH controlled environment.
structural and physiological functions. They are involved
in attaching cells to surfaces, stabilizing the biofilm matrix Its hypochlorous acid constituent will exist as the dominant chlorine species under pH conditions ranging from
via interactions with exopolysaccharide and nucleic acid
2.0 to 7.0.
components, developing three-dimensional biofilm
architectures, and dissolving biofilm matrix via enzymatic Therefore, maintaining the water pH between 2.0 and
degradation of polysaccharides, proteins, and nucleic
7.0 at this range provides the greatest performance.
acids.
The control of biofilm within water systems is essential.
Bacterial biofilms pose a constant threat to hydroponic
systems inasmuch as they favor disease development.

The reaction continues in the presence of additional
HOCl, with the elimination of the organic hypochlorite
-- cleaving (opening) the adjacent carbon bond (often
called “oxidative scission” or “deprotonation”).
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At pH levels above 7.0, the hypoclorite (OCl ) ion which
is far less effective, will dominate. Conversely, pH levels
below 2.0 will shift the dominant moiety to less effective
chlorine.

Use of White Squall for Descaling
The hypochlorous acid constituent of White Squall reacts
with both calcium carbonate and magnesium carbonate
resulting in chloride salts being formed (CaCl2 and MgCl2)
that are highly soluble in water.
CaCO3 + 2HOCl --> CaCl2 + CO2 + H20 + O2
MgCO3 + 2HOCl --> MgCl2 + CO2 + H20 + O2
These soluble salts can then be removed from the system easily.

Use of White Squall to Dissolve Biofilms
Exopolysaccharides
Polysaccharides that are the main fraction of biofilm contain
a large number of compounds that contain hydroxyl groups
(OH) on two or more adjacent carbon atoms. These can be
located internally or on terminal points of the polymer.
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These are target sites for HOCl In its initial reaction with the
polysaccharide OH site, HOCl substitutes chlorine (Cl) for a
hydrogen proton (H+) forming an organic hypochlorite.
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This process continues along other target adjacent OH
sites as long as there is a sufficient concentration of HOCl
in the water at terminal and internal sites until the polymer matrix is dissolved.
Once the biofilm structure is breached and destroyed,
bacteria and other harbored microbes are exposed to
the elevated Oxidation-Reduction Potential (ORP) levels in the water environment created by White Squall.
Water with high ORP levels has been documented as
highly unsuitable for microbial development as compared to water that is untreated.

Matrix Proteins
Matrix protein production is commonly coordinated with the
production of other matrix components, such as exopolysaccharides, leading to optimal biofilm structure and function.
Matrix proteins play diverse and important roles in biofilm formation by mediating initial surface attachment,
cell cluster and aggregate formation, and stabilization
and establishment of elaborate three-dimensional biofilm architectures.
Matrix proteins exhibit unique characteristics and function synergistically with each other and with other matrix
components, such as exopolysaccharides.
Reaction with protein amino groups. HOCl reacts readily with amino acids constituents of matrix proteins that
have amino group side-chains, with the chlorine from
HOCl displacing a hydrogen. HOCl has also been shown
to react with theCHLORAMINATION
heterocyclic NH group to produce a
number of configurations.
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Initial reaction: Formaton of organic hypochlorite
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Amino acid neutralization reactions lead to protein
decay, protein unfolding, aggregation and irreversible
enzymatic inhibition. This eventually disrupts the
stability and physiological function of the biofilm.

Performance Characteristics
• P
 owerful oxidizer and highly effective
sanitizer

Benefits
• Eliminates conditions that promote root rot

• Proven to be safe and environmentally friendly

• P
 romotes white, bright roots with healthy root
mass

• I ncreases Oxidation Reduction Potential (ORP)
that reduces/eliminates sites suitable for introduction and development of pathogens and
algae.

• I mproves and maintains healthy clean and clear
water

• Prevents and removes mineral deposits (scale)

• I mproves equipment performance and
reduces maintenance

• P
 roduct is introduced at neutral pH, is stable,
non-toxic and non-caustic
• R
 ecommended for use at any plant/flowering
stage (seedlings through harvest)

• Reduces labor

• C
 reates an improved hydroponic environment for
the successful growth of any crop
• Encourages optimum growth

Use Directions
White Squall is a multipurpose highly concentrated root
zone purifier, that descales and removes potentially
harmful bio-‐films in nutrient reservoirs. By reducing the
habitat of plant pathogens White Squall is proven to aid
in root development and purification.
Weekly treatment for Hydroponic System/Reservoir:
Add 3 mL of White Squall per gallon of nutrient solution
every 5 –7 days.
Periodic Flush: Add 5–7 mL of White Squall per gallon of
water and continue to irrigate as normal. Continue the
process for 12–24 hours then drain. Final Flush: Add 5–7
mL of White Squall per gallon of water and continue to
irrigate as normal. Continue the process for the last 3–5
days of fruiting/blooming cycle.

Cloning/Propagation: Add 5–10 mL of White Squall per
gallon of fresh water at the beginning of the cloning/
propagation process. Cuttings may be dipper or fully immersed in 25–30 mL of White Squall per gallon of water
for 20–30 seconds. Reservoir Cleaning (without plants):
Add 30mL of White Squall per gallon of water. Circulate
for 1–24 hours then drain.
Cleaning used media: Soak overnight in 30 mL of White
Squall per gallon of water.

Additional label information can be found at
www.hurricanehydroponics.com

Because White Squall is so effective in creating
conditions that are unfavorable to the introduction,
colonization and development of microbes, it is not
recommended for use in hydroponic systems that
use beneficial bacteria or compost tea.
All Hurricane Hydroponics’ nutrients and supplements
comply with AAPFCO standards.
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