
Throughout the Canadian food industry, managing wastewater is a grow-

ing concern. The Ontario government has several subcommittees study-

ing various aspects of wastewater from the food industry. Government

interest in other provinces is similarly high. * Water and sewer charges are

major costs of any food operation. And charges for overstrength waste-

water can be 10 times the cost of disposal of solid waste, according 

to the Ontario Ministry of Agriculture Food and Rural Affairs (OMAFRA).
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The pressure is on to reduce waste-
water – which is the amount of water
discharged through the water treat-
ment system, as well as the amount of
contaminant in it. Today, there are
several technological options to help
achieve both goals.

Food processing produces large
wastewater streams, which must be
disposed of according to strict legisla-
tion and regulations. Meat and poultry
processing waste includes blood
byproducts, carcasses and skeleton
waste, rejected animals and parts, fats,

oils and greases, animal feces and evis-
cerated organs. All these are very high in
biochemical oxygen demand (BOD),
which is controlled in waste streams by
provincial and municipal regulations.

Separation of solid and liquid waste
is accomplished routinely in the indus-
try, and much solid waste is used in
animal feed, cosmetics and fertilizers.
Even then, wastewater still contains a
number of problem substances: dis-
solved and suspended solids, minerals
and organic nutrients. The nutrient
concentration in wastewater streams is
an area of particular concern, as nutri-
ents, like phosphorous and nitrogen,
lead to algae overgrowth in natural
water systems, choking streams and
ponds. And separation does nothing
about pathogens – those nasty bugs
that can be carried and transmitted by
animals, like E-coli or salmonella. 

Secondary treatment of the waste
stream involves two parts: separation of
all solids from the water, and then dis-
infecting the wastewater stream before
it’s released back into the environment.

Advanced treatment goes beyond
secondary or biological treatment. A
study from the U.S.-Asia Enviro-
nmental Partnership found that the
number of food processing facilities
that use advanced treatment technolo-
gies has tripled over the past decade,
and this trend is now finding applica-
tions in Canada as well.

Advanced technologies include
charge separation, disinfection and
membrane applications. 

“Interest in wastewater treatment
systems is growing, especially in the
meat rendering industries,” says Frank
Scriver, a sales representative for GEA
Process Technology Canada. He says
larger cooking plants are also interested
in GEA’s centrifuges and other waste-
water filtration and treatment systems
due to stricter environmental regula-
tions and, he says, municipal waste-
water treatment facilities are also buy-
ing such systems.

SEPARATION
Centrifuges separate suspended solids
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from wastewater streams. GEA sells
centrifuges and systems from Westfalia.
They also have a flotation decanter –
used in the dairy industry – to help
remove water from solid wastes and
sludge. The Vari-Pond system is a new
kind of centrifuge whose clarifying
depth can be adjusted on the fly. It can
also be automated to adjust the depth
according to varying conditions.

Gravity systems also allow solids to
settle out. Air flotation systems pump
air to lift solids to the surface, where
skimmers then separate them from the
water. These systems have relatively
high capital and energy costs.

In rural areas, the Ontario govern-
ment has been experimenting with con-
structed wetlands to use natural settling
and sedimentation processes to clean
and disinfect wastewater. However, the
province is still studying the wider
application of this technique and its use
in processing waste streams from the

food industry.
Newer technologies for separating

waste product from water include
charge separation and ion exchange.
Both depend on electrical charges to
separate water from contaminant parti-
cles. With charge separation, an electri-
cal element charges the contaminant
particles, such as phosphates and nitro-
gen compounds. An opposite charge

then attracts the particles and coagu-
lates them. 

Ion exchange is a similar idea: it fil-
ters wastewater through charged resins
to remove charged contaminant ions.
The limitation is that the resins must
be replaced or recharged regularly. It
also requires constant monitoring to
make sure that the process is efficient
and that pH levels remain within the
range where the resins can work.

Some systems use semipermeable
membranes to separate water from con-
taminants. Water is forced through the
filter membrane, which lets water, but
not contaminants, through. 

CONVERSION
Aerobic and anaerobic digesters remove
wastewater from solids using the natu-
ral biological actions of microorgan-
isms. Digesters simply use gravity to
separate water from solid sludge. The
result is that the mass of solid to be

Some systems use semi-
permeable membranes
to separate water from
contaminants. Water is
forced through the filter
membrane, which 
lets water, but not 
contaminants, through. 

Some systems use semi-
permeable membranes
to separate water from
contaminants. Water is
forced through the filter
membrane, which 
lets water, but not 
contaminants, through. 
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hauled to sanitary disposal sites is vastly decreased; water to
be disposed of through municipal wastewater treatment
facilities is cleaner, with lower BOD and pathogen rates, too.

Systems can be aerobic or anaerobic – that is, they rely on
microorganisms that need air (aerobic) or that don’t (anaero-
bic). 

NewBio – NBE, LLC has developed a system that reduces
both solid and wastewater streams by converting them into
biogas. The system reduces waste disposal and energy costs. 

Their counter-current anaerobic process converts both
soluble BOD and biodegradable solid waste into biogas that
is 65 per cent to 70 per cent methane. 

The NewBio system can handle fats and oils from waste
streams, treating them along with the soluble BOD. The
result of the anaerobic process is biogas that can be used to
produce “green” energy. In some cases, the resulting biogas
contains enough energy to replace the entire electrical and
natural gas demand for the entire food processing facility. In
addition, the manufacturer realizes costs savings from not
having to transport and pay disposal costs for its fats, oils
and biodegradable solids or off-spec product.

“Hauled waste from food processing plants often contains
the most energy and with the NewBio counter-current
anaerobic system it is more profitable to convert food waste
streams to energy than ever before,” says Jim Last, sales 
manager.

The system is quite expensive, therefore, NewBio hasn’t
sold many in the U.S. yet, and none in Canada. The system
appears well suited to manufacturers of ice cream, beer and
other products with a short shelf-life and high-calorie content.

ADI Systems Inc., based in Fredericton, N.B., makes
both aerobic and anaerobic systems for separation of solid
and liquid wastes. 

DISINFECTION
The most common sterilization method is to use bleach or
chlorine in the form of dissolved sodium hypochlorite. Of
course, chlorine bleach has its own safety and clean-up
issues, but for many municipal health and sanitation inspec-
tors, it is still the only way to reliably disinfect water.

An alternative to chlorine bleach is chlorine dioxide,
which is somewhat gentler on the user and the environment
than bleach. Drew Industrial’s GENEROX generating sys-
tem and ONGUARD automation and control technologies
are in use in the food industry in Canada and the U.S.
Ultraviolet radiation can also be used to kill pathogens in
food and in waste streams, including wastewater. 

Regulations are strict and getting stricter. But for the food
processor, new technologies not only reduce waste and
wastewater, but can also reduce the impact on the environ-
ment – and in some cases, help companies find new sources
of revenue.

Scott Bury in an Ottawa-based freelance writer.
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O
ne way to reduce the costs of
waste disposal is to reduce the
amount of waste. And if you

can find a further use of product, then
you can add directly to your bottom line.

Humpty Dumpty found that it could
recover significant potato starch from its
wastewater and sell it for use as animal
feed or for use in the paper industry.
This all started with an eco-efficiency
audit of its Brampton, Ont., plant in
2000. The plant manufactures salty
snacks such as potato chips, pretzels,
tortilla chips and others. 

Snack food manufacturing is very
energy-intensive, and Humpty Dumpty’s
water and sewage bills were over
$600,000 in 1999. It uses water for
washing potatoes, among other things,
and this leads to high concentrations of
starch in the wastewater, as well as dirt
and peels. 

The audit found several ways the
plant could re-use wash water. It also
found that in order to comply with the
local wastewater regulations, the plant
would have to reduce total suspended
solids and Biological Oxygen Demand
(BOD) in the wastewater stream by 90
per cent. 

With a grant from the National
Research Centre’s Industrial Research
Assistance Program (IRAP), Humpty
Dumpty then researched starch recovery
systems. It eventually installed a special-
ly designed centrifuge from Centriquip
Ltd. of the U.K. to extract potato starch
from the wastewater stream. This is
clean starch that Humpty-Dumpty then
sells to other companies for use in ani-
mal feed, the paper industry and other
applications.

The result was a reduction of the
sewer and water charges to $300,000
per year–half of what it was before–and
initial sales of $35,000 in recovered
starch. Humpty Dumpty recovered the
total cost of the study and new system
within six months. –S.B.

DIVERTING FROM THE
WASTE STREAM




