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ABSTRACT

The objective of this paper isto provide practical strategies for preventing
waste and reducing energy consumption in chemical manufacturing facili-
ties. The examples are drawn from more than 400 case studies contained in
the ChemAlliance, a database of pollution prevention and environmental
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best management practices. The paper emphasizes the need for an engi-
neering approach to Pollution Prevention (commonly called PP or P2) op-
portunity identification, which builds upon an understanding of common
process and “root causes” for waste and emissions, and provides practical,
commercially proven techniques for how to eliminate these root causesin

both new and existing chemical processfacilities.
© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Prevention isbetter than cure - thisproverb does
not only gpply to diseasetrestment but a so to pollution
trestment. In other words, pollution that isnot created
doesnot haveto be managed. Thisisthecentra theme
of Pollution Prevention (popularly known asP2 or PP).
Simply put, pollution prevention or P2, isabout avoid-
ing the creation of pollution and waste, rather than try-
ingto cleanit up or manageit after thefact.

Traditionally, waste has been managed through
treatment, recycling, control equipment, and landfilling
together called Pollution Control. Theseareoftenre-
ferred to as“end-of -pipe” processes becausethey tell

about how to treat the wastes once they are formed.
These solutionsalso cost |ot of money, and are some-
timesnot environmentaly sound.

In contrast to this, P2 involvesdetermining where
wasteisgenerated to identify how best to eiminate or
reduceit at the source. Thus, by employing P2 strate-
gies, pollutionisprevented at the source and henceit
eliminatesor at |east reducesthe need for pollution con-
trol equipmentsand processes?.

The US Environmental Protection Agency (EPA)
defines Pollution prevention (P2) asamethod of re-
ducing or eliminating waste at the source by modifying
production processes, promoting the use of non-toxic
or |ess-toxic substances, implementing conservation
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techniques, and re-using materia srather than putting
themintothewaste stream(.

COMMON P2PRACTICES

Pollution prevention opportunities can befound
throughout any operation. For instance, ingtalling dif-
ferent equipment or technol ogy, or changing raw mate-
riasor staff routinescan resultin pollution prevention.
Thewaysinwhich P2 isachieved variesfrom onesec-
tor to another, but typically there are seven common
practices.

M aterialsor feedstock substitutions

Inmany cases, it ispossibleto replace someof the
materia s/feedstock used in the production processor
embedded within aproduct with non-polluting or less-
polluting material sthat perform equally well, or even
better. Thisissometimesreferred to assourcedimina
tion.

Product design or reformulation

Many timesadesign change or reformulationis
found toimproveefficiency and reduce environmenta

impect.
Equipment or processmodifications

Ol der equipment can beinefficient and exiting pro-
cesses may rel ease an excess of pollutantsand waste.
Inaddition, theremay be substitutesavailablefor areas
wherepollutantsarein use. Rethinking equipment and
processes can result inimproved efficiency and safety
and reduced operating costs.

Spill and leak prevention

M odifying existing proceduresto prevent waste
from spillsor leekscan savemoney in product and clean-
up costs aswell as reduce worker exposure to haz-
ards.

On-sitereuse, recycling or recovery

All non-product outputs should beviewed asaloss
of raw materids. On-stereuseand recycling could have
significant environmental or economic benefits. Think
of waste as a potential product that is being thrown
away, and that apriceispaid to managethat waste.
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I mproved inventory management or purchasing
techniques

Many businessesarenow practicinginventory tech-
niquessuchas ‘firg-in, firsg-out’ or ‘just-in-time’ deliv-
ery, whichreducewaste and | osses of material or prod-
uct fromexpiration or over-stocking. Think aboutimple-
menting apolicy to purchase productsand raw materi-
asthat haveasmadler impact onthe environment over
their entirelifecycle.

Good oper ating practicesor training

P2 can bepart of ongoing effortsto enhance oper-
ating efficiencies and reduce health and saf ety risks
through staff training and improved work procedures.
Adjust production schedulesto minimize equipment
changeovers, review maintenance scheduling; andin-
vestigatestaff training toimprove materia handling and
identify P2 opportunities?,

Srategy for implementation of P2in chemical in-
dustry

(1) Deter minewhat wastes ar e gener ated

e Examinedl of thewaste streams, including process
wastes, hazardouswastes, nonhazardous wastes,
solid wastes, and officewaste. Look intrash cans
and dumpstersto determinewhat materidsare be-
ing thrown away and consider what wastes are
poured down the drain, such as rinse waters and
processwaters. Examinethe energy and water con-
sumption and look for high and low usagetrendsin
thewater and electricbills.

e Characterize each waste stream - determinewhere
thewaste comesfrom, what processesgenerateit,
and how muchisbeing discarded.

(2) Identify waste prevention measures

e Evauateal wastesfor possiblereduction. Deter-
mine how you can reduce each waste, eval uatethe
purchasing policies, and determinewhat you can
reuse.

o |dentify potentid production changesthat wouldim-
proveefficiency, including process, equipment, pip-
ing, and layout changes.

¢ Investigate opportunitiesfor new productsor ingre-
dientsthat prevent waste generation.
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¢ |dentify resourcesthat will help you conduct awaste
reduction assessment at the business. Regulatory
agencies might beableto providetechnical assis-
tanceinidentifying potential waste prevention mea-
sures.

(3) Set theprioritiesand goals

¢ Prioritizewaste prevention opportunitiesby consd-
ering cost, ease of implementation, payback, and
other benefits, such asincreased employee safety.

e Tryfocusingonafew opportunitiesthat areeasy to
implement, havelow capita investment, saveyou
money, and reducelarge volumes of waste.

e Set attainablegoal s, such asreducing office paper
waste by 25 percent or reducing the waste hauling
and disposal costsby Rs. 50,000 annually.

Investing in energy-efficient equi pment proved to

beasmart movefor Pearl Pressman Liberty (PPL), a

commercid print facility in Philade phia, Pennsylvania.

PPL joined EPA’s Green Lights program (adaughter

program of EPA’s Energy Star program) to learn how

using efficient lighting could hel pthem cut costs. Injust

1 month, PPL compl eted energy-efficient lighting up-

gradesthat are now producing savings of morethan

$21,000 ayear -the energy reductionsfrom these up-

grades are equivalent to removing 28 carsfrom U.S.

highways, or planting 56 acres of treesin USforests!

(4) Get employeeinvolvement

e Teach the employees how to prevent waste. De-
scribethewaste prevention policiesand goals, and
providetraining to employeeswho must changehow
they handlematerials.

e Promote the waste prevention activities. Hold a
kickoff event to describethegoalsand highlight the
benefitsfor thebusiness. Use postersor signsto get
the word out to employees and placethe signsin
areaswherewaste prevention activities should hap-
pen.

e Encourageemployeeinvolvement by offeringincen-
tives. Prizes or awards can be given for the best
ideasor thosethat result in themost savings. A por-
tion of the savings can also be given to employees
or their departments.

A casestudy of employeeinvolvement in P2!
Frost Paint and Oil in Minnegpolis, Minnesota, isa
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manufacturer of industrid paintsand linseed oil-based
varnishes. Severa yearsago, the company reviewed
itswaste streams, including paint dudge, varnish oil
sludge, and process water and established agoal of
reducing them by 10to 15 percent. After evaluating a
number of optionsfor reducing waste, the company
decided that the quickest and |east expensiveway to
prevent wastewasto implement an employeeincentive
program. The employees, 35 at thetime, were moti-
vated by the promisethat two-thirds of any resulting
savingswould be passed on to them. Asaresult of the
employeeincentiveprogram, Frost Paint and Oil reeched
itswastereductiongod in 1 year! Theinnovative ap-
proach reduced hazardous waste by 55 percent and
saved the company $25,000. Thefollowing year, the
Incentive program continued to work, further reducing
hazardous waste generation by 22 percent!.

Roleof P2in chemical industries

Therearesignificant opportunitiesfor chemicad in-
dustry to reduce or prevent pollution at the source
through cost-effective changesin production, opera-
tion, and raw materia suse. Such changesoffer indus-
try substantial savingsin reduced raw material, pollu-
tion control, and liability costsaswell ashelp protect
theenvironment and reduceriskstoworker health and
sdfety.

Weaste preventionisabusinessstrategy fromwhich
any company, regardlessof sizeor type, can benefit. In
addition to cost savings, it can also help to improve
worker safety, reduceliability, and enhancethe com-
pany imageinthecommunity. Furthermore, if thewaste
weareeliminating or reducing isregulated under state
or federd law-and our reductionsaresignificant enough
- wemight be ableto avoid costly permitsand govern-
ment gpprovals.

CONCLUSION

Inadditionto al thesefinancia advantages, waste
preventionistheright thing to do. Preventing waste pre-
ventspollution, making our neighborhood and commu-
nity asafer, healthier placetolive. Intheend, weben-
efit, theenvironment benefits, the community benefits,
and our company establishesitself asagood corporate
citizen, providingimmeasurable, lasting rewards.
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