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By Philippe Neuville & Dean Sigler

S MECHANISED food
A processing becomes a bigger

force in feeding the growing
Asian population, economic and envi-
ronmental concerns are helping pro-
ducers become aware of, and ready to
create and benefit from, answers to
these issues.

The United Nations Environment
Programme, inits“UNEP Globa En-
vironment Outlook 2000,”
notesthat increasing competi-
tion may force private indus-
tries to use cheap, ineffective
means to protect the environ-
ment. The report states, “If
manufacturershaveto cut cor-
nersto keep their competitive
edge, the environment may
suffer. But wherelowering tar-
iffs results in cheaper imports
of cleaner technologies and
pollution abatement equip-
ment, environmental benefits
could follow.”

Growing populations, the
movement of food processing
factories to urban neighbour-
hoods, and increasing scarcity
of potable water makes the reuse of
water necessary, and measuresto mini-
mizewastewater desirable. The UNEP
report continues, “Despite increased
interest in cleaner technology, West
Asian countrieshaveyet to benefit sig-
nificantly from the experience of the
industridised nations.”
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effective wastewater control.

Wastewater savings result in
green gains

This concern isbeing rectified. In-
dustrial Design and Construction
(IDC), headquartered in Portland, Or-
egon, USA, and asubsidiary of CH2M
HILL, specialisesin processindustries.
IDCiscurrently working in Singapore,
Taiwan, and Chinaon large projectsin
wastewater systems. Thesesystemsare

An example of one source of needless waste of water,
chemicals and energy in a food processing plant. The
overflow resulted from an inefficient Programmable Logic
Control (PLC) system controlling a Reverse Osmosis
Cleaning-In-Place proces.

often linked to other projects that re-
duce the amount of wastewater pro-
duced in the industry processes.
Philippe Neuville of IDC's Food
and Consumer Products Division is a
dairy process engineer, and dedicated
to reducing wasteand protecting theen-
vironment. He has found that the two

Look Before You Leak:
Increasing Profits Through
Wastewater Minimisation

The drive towards environmentally sound food processing systems in
developing countries offers opportunities for higher profitability through

seemingly mutually exclusivegoalsgo
together in beneficid waysfor the en-
vironment and the processor’s eco-
nomic gain.

Some of the new interest in saving
wastewater, for instance, is driven by
the advent of new technologiesthat a-
low food processorsto achieve greater
savingsthrough wastewater minimisa-
tion with lower up-front coststhan one
might expect. Processors are
aso placing increasing value
on new strategies that can im-
prove the overall sustainable
development of “ Green Manu-
facturing” processes they can
integrate into their operations.

Philippe hasfound that the
dairy industry is particularly
interested in using dynamic
new technologies to recover
revenue value from by-prod-
ucts such aswhey by convert-
ing thosewastesinto desirable
food additives. These types of
activities are occurring
throughout thefood industry in
general.

Two of his recent projects
illustrate the ways in which responsi-
bleenvironmental care can be executed
to ensure sustainablelevelsof water us-
age and a profitable outcome for the
operator.

Plugging profit leaks
A dairy in the northwest US that
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produces cheese and whey powder
wanted to expand from producing 6
million gallons of milk per day to 9
million. Thelocd waste stream author-
ity would not approve the expansion
unlesstherewasno growthinthewaste
stream regardless of the process expan-
sion.

IDC was caled in to anayse the
Situation and recommend a solution.
Philippe performed an exhaustive sur-
vey of dl leaks, losses, operational con-
ditionsand cycles, CIP(CleanInPlace)
cycles, cleaning procedures, controls
and product and waste stream valving.
From this survey, Philippe developed
adetailedlist of opportunitiesto reduce
water and waste streamsand enablethe
operatorsto expand the plant.

Not only was there reduced waste,
but also significant reductions in
chemical, BOD, milk, and water usage
— down 150,000 gallons per day.
Philippe was credited with successful
implementation of his recommenda-
tions, and was considered a part of the
plant’s engineering and management
team.

A dairy in the Middle Eagt, with a
daily production of 2-3/4 million litres
per day, wanted to make suretheir op-
erationswere as environmentally re-
sponsible as they could be.
Philippe was part of a
CH2M HILL/IDC team
that included Brian Natrass,
aleader of the Natural Step,
aleading sustainable devel-
opment consulting firm,
and Skip Fresn, a CH2M
HILL sustainable develop-
ment expert. Brian helped
train his fellow IDC and
CH2M HILL team members
in sustainable design prac-
tices.

Philippe focused on the
dairy’ sproduction processes.
Skipanayseditsstesandfa
cilities. Together they completed a
study that recommended environmen-
tally sound strategies for energy and
water use, transportation, siting, prod-

uct packaging, and
other opportunities
for “green” improve-
ments. There'severy
indication that the
dairy is happy with
the improved proc-
esses and ap-
proaches, and
Philippe looks for-
ward to working
there in the near fu-
ture.

In the meantime,
heisworking with a
snack food manufac-
turer to reduce solid and water wastes
from deep frying processes. In another
instance, Philippe is working with a
shrimp processor to reduce water use
from 300,000 gallons per day to
15,000!

In each case, the reduction of
wastesinthe process and normal waste
streams was tied to improved produc-
tivity and better profits. Thisprofitisa
nice reward for the up-front costs of
developing and implementing these en-
vironmentally sound practices.
Philippe stechniquesin both casesin-
cluded exhaustive surveysof al leaks,
improvements of cleaning cycles, and

An example of water being wasted at an evaporator system
due to defective controls, causing clean water to be
diverted to the drain instead of the water recycling system.

optimisation of facility control systems.
This often requires expertise in more
than just theactua production of food-
stuffs.

This spill in a dairy products operation resulted from a
non-automated High Temperature Short Time cleaning
process that produced periodic losses of water and
energydue to lack of consistent control regulation.

Filling a gap in public works

The successof these projectswasa
product of IDC'sahility to blend itsex-
periencein high-technology enterprises
with CH2M HILL's public works ex-
perience. Thecompany brought to bear
adiversified range of expertiseencom-
passing site selection, civil and struc-
tural engineering, electrical,
chemical, and mechanical engineer-
ing and design, and the design and
operation of highly complex auto-
mated controls systems. While
wastewater minimisation may seem
like afundamental pursuit on its sur-
face, it can evolve into a set of
technical challengesthat draws
upon awiderange of expertise.

An added benefitisthat the
integrated nature of much of
the design work carried out to
solve client problems of this
kind often leads to new tech-
nologies and techniques that
can be applied in many other
situations.

This knowledge and expe-
rience could bring relief to
Asian food processors who
face dwindling resources and
increasingly stringent govern-
ment demands regarding the
use of those resources. Other regions
are finding that these challenges can
not only be met, but be met with the
added benefit of increased profits for
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Some Pointers on Minimising Wastewater in
East Asian Manufacturing Environments

 Evaluate your plant’s process equipment for leaksand
other inefficiencies, and make upgrades as needed. Many
equipment upgrades rel ated to wastewater minimisation
aresurprisingly inexpensiveto perform, and providelong-
term return on investment in the form of reduced operat-
ing costs over a manufacturing plant’slife cycle.

* Make sure plant personnel are properly trained in
wastewater minimisation techniques and the processes
that apply those techniques. Ensurethat they apply these
techniques consistently throughout the operation. Suc-
cessful reduction of resourcesisacollectiveeffortin any
manufacturing environment.

» Have your plant evaluated for its compatibility with
automated processing and packaging systems, sincesuch
systems can produce greater efficiencies in water con-
sumption.

» Make an effort to acquaint your plant’s decision-mak-
erswith the latest advances in wastewater minimisation
technology. Thereare many readily accessible resources

for news on such advances, including documents such as
the United Nations Environment Programme quoted in
thisarticle. Consulting firmswith expertisein wastewater
minimisation are another logical source for a review of
the latest waste reduction methods available.

* Inefficient instrumentation and controls are sometimes
overlooked as a culprit in creating waste in manufactur-
ing operations. Don't wait for a system to malfunction
before its efficiency is improved. Be proactive and use
preventative planning and maintenance throughout your
plant before problems arise.

* Your plant may be producing wasted by-products that
have the potential to be converted into revenue-generat-
ing commodities. Inthedairy industry, for example, whey
by-products have enjoyed a surge in demand in recent
years, whilethey wereonceregarded aswastewater. There
areindustry specidistsyou can contact to hel p assessyour
plant’s potential for revenue enhancement through sec-
ondary product recovery.

remedial approach applied in this case.

industria owners.

Many countrieswith endemic wa-
ter shortages arefinding it necessary
to apply water conservation and
wastewater reduction efforts. Again,
thisisto meet government edicts, or
to make the most efficient use of
scarce resources. Their experience
and the new technol ogiesthat support
these efforts may inspire those in
Asian markets to emulate their ef-
forts.

Asnoted inthe UNEP report, “In
countrieswith agro-industries, waste
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Thisfood product |oss and BOD pollution resulted from
a bad connection between vatsin a whey crystallisation
process. Improved training for plant personnel was one

minimisation proce-
dures have been in use
for some time. The
solid wastesfrom these
industries are con-
verted to animal feed or
compost to be re-used
as soil conditioners. In
the dairy industry, the
liquid waste from the
manufacture of cheese
is being bottled and
sold in Iraq and Jordan
as a soft drink. On-site
recycling of water in
theseindustriesisbecoming thenorm
rather than the exception.”
Thereport further notesthat gov-
ernment controls often have little ef-
fect on wasterecovery and recycling,
and often discourage such effort. As
Philippe has demonstrated on several
projects, an up-front effort can lead
to abetter environment and economy.
Companies such as IDC want to
work with food processors to apply
new, but proven technology and
manufacturing techniques, careful
control of product flow, and system-

atic approaches to waste reduction
and resource optimisation. Based on
IDC's experience, these goals can be
achieved while promoting the envi-
ronmental health of theregionand the
economic health of the enterprise.
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engineer with IDC with 30 yearsof ex-
periencein engineering and construc-
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budgeting and asset management. He
isaspecialistinadvanced dairy manu-
facturing technologies, including
wastewater minimisation and conver-
sion of waste products into revenue-
producing by-products. He often per-
formsreviews of plant designsand op-
erationstoimprovetheecol ogical neu-
trality and cost-effectiveness of food
processing operations. A technical
writer at IDC, Dean Sgler hasworked
on job sites throughout America and
recently, in Sngapore, producing tech-
nical documentation for food process-
ing facilities and other process indus-
tries.



