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Whiletechnicalreviewers
and assistedin assuringaccuracyof content,the viewsexpressedin thesetoolkitsare thoseof the authorsand do not
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reflectthe viewsof eitherthe technicalreviewers
or the agenciestheyrepresent.

Technicalreview wasprovided by Todd MacFaddenand Karen
Bucklin Sanchez,MontanaStateUniversity;Becky Shannon,
TheresaHodges,
MissouriDepartmentof NaturalResources;
KansasDepartmentof Health and Environment;and John
NebraskaDepartmentof EnvironmentalQuality.
Steinauer,

I

Center,US EnvironmentalProtectionAgency Region VII, as well as
the Biological SystemsEngineeringDepartment,the Centerfor InfrastructureResearch,and the Water Centerat the University of Nebraskaprovidedpartial supportfor this project.

Thesematerialswere written by Jan Hygnstrom under the direction of M.F.
DahabandW.E. Woldt, Biological Syti"*t Engineering,LtJ/ ChaseHall,
University of Nebraska-Lincoln 68583-0726.Specialthanksto Sheila Smith,
Biological SysternsEngineeringartist,for help in layout anddesign.

Protection
Althoughinformationfrom this documenthas been fundedin part by the US Environmental
Agency under assistanceagreementsR-819653to the Great Plains-RockyMountainFlazardousSubstance ResearchCenter headquarteredat Kansas State University,it has not been subjectedto the
agency'speer and administrativereview,and thereforemay not necessarilyre{lectthe views of the agency.
No officialendorsementshould be inferred.Materialin the PollutionPreventionTool Kit is intendedonly to
providegeneral information.Contact your state and local offi0ials,local Extensionoffice,and vendors for
informailonspecific to your business,locationand equipment.
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Wouldyou like to:
I Reduceyour operatingcosts by using fewer materialsand supplies?
/ Reducehazardous.andnonhazardouswaste transportationand disposalcosts?
/

Reduceliability and risks associatedwith hazardouswaste?

,/ Reducethe paperwork and record keeping requirementsassociatedwith'hazardouswaste?
,/ lmprove workplace safety and employee\health?
,/ Help safeguardthe environment?
,/ Improve your company's image?

/ Increaseyour company's businessactivities?
"Yes," to any of the above
If you answered
questions,you may want to look at the materials
in this pollution preventiontool kit.
It's called a tool kit becauseit contains
information, or tools, to help you prevent
pollution in your business.The tools will help
you identify wastes, both hazardousand
nonhazardous,that your businessproduces.You
will be able to look at your operation in a
different light, keeping pollution prevention in
mind.
The first tools will help you understandwhat
pollution preventionis, how it can benefit your
business.and characteristicsof successful
programs. Later tools contain pollution
preventionideas that are specific to your
business.

Incidentally, as you read through materials,
you'll notice the words pollution and waste are
used interchangeably.Any waste, whether it's
the paper you don't need anymore or hazardous
wastelike spent solvents,has the potential to
becomepollution. By reducing the waste your
businessgenerates,you're reducing the chances
that you'll be polluting your neighborhood,your
community, your environment.

6 Pollution PreventionStrategiesfor Your
Business,Through Changesin:
Housekeeping
and Maintenance
Inventory
Basic Operations
Equipmint
RawMaterials
ProcessTechnology
Waste Exchangesand Recycling

A Look at
What'sAhead

la Pollution Prevention Contacts for EPA
Regions VII and VIII. This chart lists
telephonenumbers and addressesof people who
work with pollution prevention.Use this if you
need information specific,to your state or EPA
reglon.

7 Ready to Begin Preventing Pollution? This
is a seriesof worksheetsto help you collect and
analyzeinformationon your business.
AnalyzingPollution PreventionOptions
PollutionPreventionProgram Review

2 Wtry the Concern About Waste? And just
what is pollution preventionanyway?

8 Yard Waste,A Growing Concern.Yard
wastesfrom homesandbusinesses
accountfor a
largepercentage
of our waste.If your business
hasa greenspace,hereare someideasto make
it greener,in tems of lawn healthand reduced
wasteproduction.

3 Getting Off to a Good Start. Some
successfulpollution prevention program
strategies'aregiven, as well as reasonswhy
some programs nevet gei off the ground
4 Hazardous Waste. The ultimate goal is to
not produie any sort of waste. In the meantime,
the hazardouswaste your businessproduces
subjectsyou to some specialregulations.

9 Blow Your Horn! PublicizeYour Pollution
PreventionEfforts. Publicitvand rewards.both
within your businessand the-communityare two
methodsfor sustaininga pollution prevention
effort.

5 Material Safety Data Sheets. You can learn
a great deal about the materialsyour business
uses by understandingwhat Material Safety
Data Sheetsare and what they say.

L0 Worksheets:A more in-depthlook at
WasteAssessment
Costs.ofFrocesses
ScreeningPollution PreventionOptions
Technical'Feasibility '
EconomicFeasibitity
PollutionPreventionOptionSummary
Evaluationof Pollution PreventionProject

5a Material Safety Data Sheets-A Closer
Look. There's more information than meetsthe
eye. Take the time to understandthe terms in
the MSDS and you'll be better equipped to
make sound decisionsinvolving use, handling,
and storage of hazardous.materials.

Il[aterful in this Pollution Preventian Tool Kit is intendedonly to provide general infornatian. Contafi lour statp and local offititls, lacal Extensian
offtee, qnd vendorsfor inforytation specifrc to your husiness,location, and .equipment.Thesematerials were wrifren by Jan Hygnstrom under the
di.rectionof M.F. Dahab and W.E Wollt; Biological SystemsEngineering, LW ChaseHall, IJnivenity of Nebraska-Lincoln 68583-0726.
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PollutionPreventionContactsfor EPA RegionsVll and VIll
Your city or county health departmentmay have information about local programs and contacts.Another
good source of information is your state Clean Air Act Small BusinessAdvocate, or local Extension
office.

EPA Region VII
Steve Wurtz
US EPA Region VII
126 Minnesota Avenue
KansasCiry, KS 66101

(913)5sr-73rs

Jim Olson
Iowa Waste Reduction Center
75 Biology ResearchComplex
University of Northern Iowa
CedarFalls. IA 50614-0185

Larry Gibson
Waste ReductionAssistanceProgram
Iowa Dept. of Natural Resources
WallaceStateOffice Building
Des Moines, IA 50319

(3r9)273-2019

(sr5)28r-8489

KS

Michelle Feenstra
KansasStateUniversity
EngineeringExtension
Manhatten.KS 66506
(913) 532-6026

TheresaHodges,Pollution Prev. Director
Dept. of Health and Environment
ForbesField, Bldg. 740
Topeka, KS 66620-0001
(913) 296-6603

MO

Extension
JohnAtkinson,Engineering
Universityof Missouri
w 1000sBE
MO 6521I
Columbia.
( 3l 4) 8 8 2 -8 8 8 0

Becky Shannon
Missouri Dept. of Natural Resources
P.O.Box i76
JeffersonCity, MO 65102
Gt4) s26-6627

NE

Wayne Woldt
University of Nebraska-Lincoln
I..W. ChaseHall
Lincoln, NE 68583-0726
(4O2) 472-86s6

Wanda Blasnitz. Pol. Prev. Coordinator
NebraskaDept. of EnvironmentalQuality
P.O. Box 98922
Lincoln, NE 68509-8922

IA

(402)47r-2266

EPA Region VIII
Marie Zanowick
999 18thStreet,Suite500
DenverCO 80202-2405 (303)'294-rO65

(303)49r-53r1

Neil Kolwey, PollutionPreventionPfogram
ColoradoDepartmentof Health
HMWMD-82
4300CherryCreekDr. S
Denver,CO 80222-1530
(303) 692-3309

MT

Karen Bucklin Sanchez
Pollution PreventionCoordinator
MontanaStateUniversityExtensionService
Taylor Hall
Bozeman.MT 59711-0312
(406) gg4-34'5r

Don Vidrine
Solid & F{azardousWaste Bureau
Dept. of Health & EnvironmentalSciences
CogswellBuilding
Helena,MT 59620
(406) 444-1430

ND

Jeffrey L. Burgess
Environmental Health Section
Dept. of Health & Consolidated
Laboratories
1200 Missouri Ave Rm 201
Bismarck, ND 58502-5520

Neil Knatterud
Dept.of Health& Consolidated
LaboratoriesDivision of WasteManag.
1200MissouriAvenue
P.O.Box 5520
Bismarck,ND 58502-5520

(t0r) 22r-5150

(1Or)
22r-sr66

Carrie Jacobson
Office of Waste Management
Dept, of Environlnent & Natural Resources
523 E Capitol Ave
Pierre, SD 57501

(60s)173-3ts3

Vonni Kallemeyn
Office of WasteManagement
Dept. of Environment& NaturalResoutces
523 E CapitalAve.
Pierre,SD 57501
(605)' t13=6035

UT

Kitt Farrell-Poe
Ag. Tech. & Ed. Systems
Utah State University
Logan, lJtah 84322-2300
(801) 7s0-3389

SonjaWallace& StephanieBernkopf
Dept. of FnvironmentalQuali,ty
PO Box 144810,
168N 1950W
salt Lakeciry, uT 84114-4810
(801) s36-4477

WY

Pat Gallagher
Senior EnvironmentalAnalyst
Solid Waste & Hazardousfuaste Div.
Department of Fnvironmental Qualit5r
122 W 25th St
Cheyenne,WY 82002
(3O7)777-7152

Joe Hiller
ExtensionWater Specialist
P.O.Box 3354
University of Wyoming-Laramie
Laramie, WY 82071

CO

SD

Harry Edwards
Waste Minimization Center
Colorado State University
Dept. of MechanicalEngineering
Fort Collins, CO 80523

(307)166-2re6

Mateiial in this Pollutiin Preventio,n Tool Kit is intended only to provifu genergl information. Contact yoar state and local offieials, local Extension
office, and vendors for information specific to your business,Iocatian, and equipment. These materials were written by Jan Hygnstrom under the
direction of M.F. Dahab and W.E. Woldt, Biological Syslems Engineeriig, LW Chase Halt, Ilniverciry of Nebraska-Lincotn 68583-0726.
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Why the ConcernAbout Waste?
As a businessowner, you've noticed waste disposalcosts climb year by
year. Along with that have come increasedregulations from federal,
state,and local governments,especiallyin the area of hazardouswaste.
How did we get to this point?

Forsomebusinesses,
waste disposalcosts
are goingthroughthe
roof.

Throughout early history, it was common practiceto get rid of waste by
pitching it on the land or down the river. As people became frustrated
with the flies or rodents and even ill due to diseasesresulting from
waste, we learned to carry it farther from our homes and businesses.
Later, burning and burial offered solutions.

Ou"r the years,new technologywas developed.We learnedhow to
make plasticsfrom petroleum.This openeda whole new world to us,
from unbreakablecups to artificial hearts. Plastics solved some
problems of earlier packagingtypes; plastic is light and unbreakable.
Becauseof plastic packaging,we have less food waste,but
unfortunately,we have the packagingwaste on our hands.
With the development of affordable computers, people felt that written
documentswould become history. Information and correspondence
would be transmitted by computer disk, or over telephone wires. Now,
we realize that computers have allowed us to generatemore documents
at a faster rate. The result: more paper waste.

has
As technology
our
developed, waste
haschanged.

We also learnedhow to make materialsthat can kill pests,clean our
homes, keep our autos running, and generally make life easier. The
manufacturing by-products and leftover materials were disposed of like
our other wastes,thrown in a dump or down a drain. Some of these
materialsand disposalmethodshave come back to haunt us.

;i,tln",nationts::ioiie.waste.
a:,syffi'uAl
:,.:il;;bauar:|u"iare.
".,
,,,

,iii..iproblems..1.in.1.the''late..11,,9,70s.when'che,miCalS..rdu
'.,,y-eais.ea-ilie-f
.began:,.leaking,,into:ya,ids...and
b-asem'entS...Afi
,1....:
tCIleaVlthb,ir
estima-ted,.2,500.people,ha'd
l.i.i.i.
:homes,.ii.i ilii.. ..

The Superfundwas developedto put thesewaste i'ghosts" to rest.
Billions of dollars are spent cleaning up abandonedhazardous waste
sites, and, unfortunately,the list of sites is growing, not shrinking.
The Environmental Protection Agency (EPA) came into existence in
1970,due to concernabout what was happeningto our environment.Its
focus has been on what to do with pollution after it is generated.How
can it be handled,treated,and disposedof so that our land, water, and
public health are not harmed?As a result of theseefforts, the U.S. has
made progress in cleaning up our water and air. Lake Erie, declared
dead in the 70s; has come back to life. Lead air emissionshave
decreasedby 96% since 1970,due mainly to the phase-outof leaded
gasoline.In almost every categoryof air pollution, emissionshave
either leveled off or declinedsince 1970.

Untilrecently,the focus has
beenon pollutioncontrol.

In order to continue making progress toward the goal of a clean, healthy
environment, the EPA has focused on a new approachcalled pollution
prevention.So what exactly is it? If you want an official definition,
pollution prevention is the elimination or reduction in waste quantities
or toxicities at the point of generation.The simple definition is "try not
to makepollution in thefirst place. " Rather than control waste once it
is generated,don't make it. Period.This approachis so obvious,it's
amazingwe didn't considerit sooner!
If we don't make waste,we don't have to figure out where to store it.
We don't have to pay for handling,transporting,treating, or disposalof
it. We don't have to deal with the regulatory red tape, especially where
hazardousmaterialsare concerned.

PollutionPrevention:What lt Isn't
Pollution prevention is not changing waste from one form to another.
Burning paper waste in an outdoor burn barrel instead of throwing it in
the landfill merely changesthe form of pollution from solid waste to air
pollution. And, incidentally, in sorne areasburn barrels are illegal.
Pollution prevention is not treatment to detoxify or to recover energy.
Nor is pollution preventiondisposal.These are examplesof pollution
control insteadof prevention.

Pollution PreventionTool Number 2
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And pollutionpreventionworks
Throughoutthe U.S., as businesseshave watchedwaste disposalcosts
soar, some have tried to reduce the amount of waste produced. In many
cases,by just alteringa few methodsfor minimal cost, they've seen
dramatic results- decreasedwaste and increasedprofits.

has
Pollutionprevention
profits.
business
increased

O The WashingtonStateUniversity's Office of Publicationsand Printing
began a 5-year program in l99l to reducethe amount of hazardousand
nonhazardouswaste produced.They choseto implement all the
componentsof the program in one year,and reduced hazardouswastes
and toxic air emissionsby 977o. Overall,their waste reductionprogram
savedthem $95,000in one year.
O A Minnesotamanufacturerof cabs for agricultural and construction
equipmentspent $270 for equipmentand labor, and saved$13,000
annually on solvent purchaseand disposal.
O A'tool company in North Carolina changedits manufacturing process
to recover nickel from wastewater.This changecost $1,000, which was
recoveredin 5 weeks.The company seesan annual savingsof $10,000
due to the switch.
Even very small businessescan profit from pollution prevention.A
family-owned autobodyrepair shop employing 17 people saved $4,800
a year by using a still to reclaim spent solvents on-site. The payback
period for the still was less than one year. The amount of solventssent
off-site for treatmentor disposaldecreasedby 80Vo.The owner of this
company believesthat improvementsmade due to environmentalissues
resulted in safer working conditions for his employees.This in turn led
to higher quality work and greater efficiengy, which has attracted more
business.
By using pollution preventionmethods,your businesswill be more
efficient. Face it, waste started out as a resourcethat you paid money
for, whether it's that paper you threw out, or spent solventsfrom
cleaning machineparts.
If you eliminate hazardouswaste generation,you get out from under the
regulations. Wouldn't life be simpler without manifests for hazardous
waste? The solution is not to get rid of the manifest system. It has an
important role in making sure hazardouswaste is handled safeiy. The
solution is to not generatehazardouswaste.
You are responsiblefor waste generatedby your business,even after it
leavesyour premises.By not generatingwaste, you escapethe liability
with it.
associated

Pollution PreventisnTool Number 2
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There are other benefits to using pollution prevention opportunities. You
will create a safer working environment. This in turn increases
employeemorale and productivity.
The public, which includes your customers,has a concern for the
environment and its quality. By adopting pollution prevention methods,
you will improve community relations and improve your business
image. Your company may be better able to compete in the marketplace
if you not only use pollution preventionmethods,but publicize your
efforts.
Many of the generalpollution preventionmethodsare simple to
implement, and not costly. Take a close look at your housekeepingand
maintenanceprocedures,as well as how you handle your inventory. You
may also be able to modify your equipment to make it more efficient.
Perhapsnew equipmentwould save money in the long run, especiallyif
there are fewer waste disposal costs to pay. There may be less toxic raw
materials available to substitute for those you presently use. Later tools
will take a closer look at thesepollution preventionstrategies.
The next tool will give you ideas on how to successfullyimplement
pollution preventionin your business.

Matcrial in this Polltrtion Prevention Tool Kit is htended only to pmvide gcneral informdtion Contactlour stnte and bcal offrcials, Iacal Ertension
offtxe, and vendon for informatian specifu to yoar bushess,location, gnd equipnc* Thesenuturials were written by fan Hygnstrom undu thc
dbection of M.F. Dahah and W.E. Woldt, Biolagical SystcmsEngheeing, LW ChaseflaU llnivenity of Nebraskt-Lincoln 68583-0726.
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Getting Off to a Good Start
Take a few minutes to look over this chart. It shows how successful pollution
prevention programs have been set up. You can use theseideas in your business,
whether your workforce consistsof 3 people or 50. The following pagesexplain
the chart more fully.

\

Havetotal
management
support.

Use the team
approach.

teams meet
to
regularlY
brainstormand
develoPoPtions'

Teams rank
viableoPtions.
lookat economic
feasibility.Use
Worksheet10e.
Continuethe Process'
Lookat otherranked

viabte oPtions.Reconsider
\options not PreviouslY

Teams
rescreenviable
options.Use
Worksheet10f.

/ presentoPtionsto
& emPloYees'
management

Evaluate
trialrun.

Have total management support.
In some cases,.pollution prevention may
have been brought to the attention of
managementby a concernedemployee.
To show your commitment, write a policy
on pollution preventionin your business.
A sample appearsat right.

Educate & involve all employees from the beginning. Just as total support of managementis
necessary,employeeinvolvement is crucial to an effective program. Employeeshave the hands-on
experiente urrd s"e the direct resultsof production methodr. On." they understandthe pollution
preventionconcept,they will be invaluablein generatingideas.Who better to include in making
.
plans for preventing pollution?

Develop a company goal to work toward.
Set measurableand obtainable goals. You
may want to decreaseyour solid waste output
by 25Voin one year. Or reduceyour
hazardouswaste by IUVoevery year for 5
years.

*iit:

riiii::

Use the team'approach to divide work and maintain motivation. Large
businesseshave teams.Each consistsof 6 to 8 people from different
departments,including maintenance,accounting, management,and
production.Different viewpoints and knowledge of various parts of the
businessare shared.A small businessmay have everyone on one team.

Collect data. This will help you identify
opportunities for pollution prevention, and
establisha bbselinefor measuringprogress.Many
businessowners are atnazedat the actual dollars
spent on waste managementand disposal. You
may want to use Worksheet 10a and conduct a
waste assessmentto determine the types and
amountsof waste generated. Worksheet 10b wilt
help you get a handle on where money is spent in
your business.This information will help you
evaluate pollution prevention options.

Pollution PreventionTool Number 3
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Have teams meet regularly. First, they'll brainstorm. This
involves dreaming up as many pollution prevention ideas as
possible. Ideas are not judged or evaluated at this point. Just
keep generating ideas.
Screen options. Have teamsuse worksheet lOc to determine
which options should be consideredfurther.
Rank viable options. Have each team rank their options. Some
may not be viable at this time. Shelve those for future
consideration.
Look at technical feasibility. Use worksheet 10d to have teams
deterrnine whether the technology exists for the viable option.
Shelve those which are not technicallv feasible for a later date.
Look at economic feasibility. Use worksheet 10e to have teams
determine whether the option is economicallyrfeasible.Shelve
those which are not feasible now for considerationlater,
Rescreen viable options. Have teams use worksheet 10f to look those options over again. Each team
should selectone option to follow through.
Have teams present options to management and employees. Rank
these. Implement simple ideas first, to gain support for the program.
Start with one or two basic ideas to get everyone working together. This
will reap benefits quickly and provide motivation to do more.
Set up small scale trial run of selected option. The team may have to
do additional research and legwork. After they feel enough information
has been collected, try implementing the option on a small scale.
Evaluate. After the trial run, sit down and talk over the results. Are there any areasthat need special
attention?
Adjust and retry the option. Make any adjustmentsthat may
make the option run more smoothly. Run another trial. If you
feel it really is feasible....
Implement full scale. Try the option throughout your
business.
Evaluate option, Use worksheet 10g. Determine whether the
option was successful.Did you prevent pollution? Improve
worker safety? Realize economic benefits? Reduce your
liability?

Pollution PreventionTool Number 3
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Publicize your efforts. Tell your community what you're up to. If you have
succeededin reducing your waste generationby 257o,let people know. This shows
your concern for the environmentand your neighbors.Tool t has some ideas.
Apply for local, state, regional, or national awards. Even if you don't win, you
may get ideas for more pollution prevention possibilities just by going through the
applicationprocess.Tool t has information on this, too.

Program
Barriersto a SuccessfulPollutionPrevention
What are some potential barriers to developing and maintaining a successfulpollution prevention
program? If you are aware of them and plan for them, your chancesof preventing pollution, reducing
waste managementcosts, reducing liability, improving your businessimage, and improving
workplace safety will be greater.
If you don't have managementand employee support, a
successfulprogram will be a tough row to hoe. You can
demonstratemanagementsupport by developing a written
company policy on pollution prevention,setting goals for
reducing waste, and publictzing and rewarding success.
Peoplewho are resistantto changewill be difficult to deal
with. For pollution preventionto work, people will have to
look at businessoperationswith a fresh eye. Forget that "it's
always been done this way." You have to be willing to
experiment a bit to get the kinks out, and test new ways of
doing things.

Taking on too rnuch at once may doom your pollution prevention
program from the start. Set a goal and pace yourself. Try simple
options first. As you gain experienceand have some successful
projects under your belt, look at more difficult options
The next tool explains what hazardouswaste is. You'll see why
reducing or eliminating its generationmay be in your business'sbest
interests.

Material in this Pollution Prevention Tool Kit is intended.only to provide general infonnation, Contactyour state and local offrcials, local Extension
offiee, and vendorsfor information specifrc to your business,locatian, and equipment.Thesemateriak were written by Jan Hygnstrom under the
directinn of M.F. Dahab and W.E. Woldt, Biological SystemsEngineering) LW ChaseHall, IJniversityof Nebraska-Lincoln 68583-0726.
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Hazardous
Wasteand Your Business

MoneySpenton Hazardous
Services
WasteManagement
analytical,
in the US (includes
consulting,
environmental
designandengineering,
construction,
remediation
storage,and
transportation,
disposalcosts).

A

= $3billion
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What is Hazardous Waste?
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Ignoring hazardouswaste regulationsis a seriousmatter.
Besides endangeringpublic health and the environment,
improper handling of hazardouswaste can bring fines and even
jail sentences,as the article at the bottom of this page shows.
This tool gives you an idea of some of the regulations
hazardouswaste generatorsmust deal with. As you'll see,there
are benefitsto pollution prevention- not producing hazardous
waste.In trying to reach that goal, the less hazardouswaste
your businessgenerates,the lower the number of regulations
you'll have to deal with. That meanssavingsin terms of time
and money.But first.....

Ir

1991 1993. 1995*
*Estimates
& Co.
T. Lorenz
bvWilliam

Although reducing the amount of any waste your business
produces will benefit you, there is special concern about
hazardouswastes.These are wastesthat can causeinjury or
death. They may also damage or pollute land, air, or water.
Hazardouswastes are regulated by federal and state laws.
The following information, taken from federal hazardouswaste
regulationsis meant to give you an idea of what a hazardous
waste generatormust do for compliance. Your state and local
regulationswill be at least this stringent,never more lenient.
For more information on your statehazardouswaste
regulations,contactyour CooperativeExtensionoffice, Health
Department, or Environmental Agency.

How do I know if a waste is hazardous?
There are 3 main ways a waste falls into the hazardouscategory
1" Listed wastes - appear on any one.of four lists of hazardouswastescontained in the
ResourceConservationand RecoveryAct (RCRA). Thesehave been listed becausethey contain
any number of toxic materialsthat have been shown to be harmful to the environment,or they
exhibit one of the characteristicsdescribedbelow. Listed wastesmay be generatedfrom
manufacturing processesor may consist of discardedcornmercial:chemical'products.
2.'Chur"ateristic

wastes ' have one or more of the following characteristics:

g

A. Ignitable - have a flash point
of less than 140oF. The flash
point of a liquid is the lowest
temperatureat which it can release
enough flammable vapor to ignite.
lgnitable
Ignitablescan be liquids, solids,
flamrnable gases,or oxidizers. At
standard temperature and pressure,non-liquid
ignitables may cause fire through friction,
absorptionof moisture, or spontaneous
chemical changes.Some ignitable hazardous
wastesinclude kerosene,mineral spirits,
toluene, and xylene.

ts

B. Catosiue - extremely
alkaline (pFI greater than or
equal,to.12.5) or extrernely
acidic (pH less than or equal
Conosive
to 2), or can corrode steel at a
rate of greaterthan 0.25
inches per year. These dissolve skin, metals,
and other materials. Special containers are
necessaryto resist corrosion.Corrosivewastes
include waste rust removers.waste acidic or
alkaline cleaning fluids, and waste battery
acid.

C. Reactiue - unstable
or undergorapid or
violent chemical
reaction when exposed
to heat, pressure,
R€ctive
water, or other
materials. The
reactions may produce toxic fumes or
gases.Chromic acids,perchlorates,and
peroxides fall into this category;

a
a
Toxb

D. Toxic - containhigh
concentrations
of some
heavymetalssuchas
lead,cadmium,or
mercury;or contain
certainpesticides.This
is determinedthrough

testing with the Toxics Characteristic ,
Leaching Procedure(TCLP). Toxic wastes
can causecancer,kidney damage,birth
defects.and blood disease.

3. Mixtures r of listed hazardouswaste and non-hazardouswaste.
r of a characteristic hazardouswaste and a non-hazardouswaste if it exhibits a
characteristic (ignitable, corrosive, reactive, or toxic).
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ttilaterial
$afety
Data
Sheets

It is your responsibility to determine whether your wastes are
hazardous.The Material Safety Data Sheet (MSDS) that you
receivefor each hazardousmaterial you purchaseis a good place
to look for information, The amount.of hazardouswaste your
businessproduceswill determinethe amount of paperwork and
regulations you must comply with. Tools 5 and 5a have more on
thE MSDS.
Some wastesare called acutely hazardous.These are wastesso
dangerousin small amounts that the F,PA regulates them in the
same way as large amounts of other hazardouswastes. Dioxincontaining wastes and some pesticide wastes fall into this group.

The amount of hazardouswaste your businessgeneratesand stores determineswhat category
your businessfalls into: Conditionally Exempt, Small Quantity, or Large Quantity Generator.
Each category has certain regulations that the generatorsmust comply with. Thesenames and
amountsmay vary by:state.Be'certain to checkyour state's.These are the federal categories:

ExemptGenerators
Conditionally
produceno morethan220lbs (about25
gal)of hazardouswaste and no more
than2.2 poundsof acutelyhazardous
wastepermonth.No moiethan2,200
lbs of hazardouswastecan be stored
on yourproperty.

SmallQuan{ityGeneratorsproduce
between220 and2,20Opounds
(between
25 to lessthan300gal)of
hazardouswasteand no morethan
wasteper
2.2 lbs of acutelyhazardous
month.

The next section of this tool gives the federal
guidelinesfor determiningwhat wastesto
include when calculating hazardouswaste totals.
Be'sure to look at your state and local
regulationsto determinewhat wastes:mustbe
includedand what wastesneednot be.

LargeQuantityGeneratorsproduce
2,200pounds(about300 gal)or moreof
wasteor morethan2.2l6sor
hazardous
wasteper month.
acutelyhazardous

There is a great deal of paperwork involved with
managinghazardouswaste.Besidesthe
papeqwork,time must be spent training
employees,inspecting storage areas,and keeping
up with changingregulations.If you didn't
generatehazardou-swaste, these regulations
would not apply to you.

,,"A,,crra*,,.sur"#AiizinU
hazaiuou.i.,ioaste,,,,i
redeml
l
i requiremehts.,is
.udedto:giverltbtl:,.
.$ene'rato
InCf

That makes zero
hazardouswaste
producilon a pretty
good target to aim for.

...nHffi
iilr,lf'::if8H#;ffi
[fT]#Hiljl+q$Jtl[-''
iifr3ififfi:tffitffi#iilfiil1",,.'uie,:to:,
. ' , : : : : : : , . j j i , , : : : , : :: ,! ,! ! , , ! ,.:r , !

. : l i : : : .: . : : : : : . , : : I i :

.:.'::::,
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Calculating Hazardous Waste Totals
Listed below are federal requirementsfor calculating hazardouswaste totals. Remember, your
state and local requirements may be more strict. Csntact your local Cooperative F.xtensionoffice,
Health Departmentor Environmentalagencyfor stateand local regulations.
When calculating hazardous waste totals:
What wastesdo I include?
Al1 listed and characteristicwastes that you:
r accumulate on-site for any period of time prior to subsequent
management.
r package and transport off-site.
r place directly in a regulated on-site treatment or disposal unit.
r generateas still bottoms or sludgesand remove from product storage
tanks.

Do not inelude wastes that:
r are specifically exempt from counting, such as
used oil that has not been mixed with hazardous
waste or spent lead.acid batteries that will be sent
off-site for reclamation.
.,
I may be left in the bottom of containers that
have been completely emptied through
conventional meins, such as pouring or purnping.
Containers are considered empty if no more than
1 inch of residue remains, or no more than 3Voby
weight remains in a containerthat holds 110
gallons or less, or no more than 0.3Voby weight
remainsin a containerthat holds more than 110
gallons. Acutely hazardouswaste containers must
be more thoroughly cleaned by triple-rinsing with
an appropriatesolvent.
r are discharged directly to a public utility that
treats industrial and domestic sewage,without
being stored or accumulated first. However, this
dischargemust comply with the Clean Water Act.

r you reclaim continuously on-site without storing
prior to reclamation, such as dry cleaning solvents.
Any residuesremoved from the dry cleaning
machine and any spent cartridge filters must be
counted,however.
. you managein an elementary neutralizatioh unit,
which is a regulated tank, container, or transport
vehicle designed to contain or neutralize corrosive
wastes.
r you manage in a totally enclosed treatment unit
gr a wastewatertreatment unit.
r yog have already counted once during the
calendar month and treated.on-site or reclaimed in
some mannerand used again.
r are left as residue in the bottom of product
storagetanks if the residue is not removed from
the product tank.

Material in this Pollutian Preventinn Toql Kit is intentled only to provide general informatbn. Contact your state and tocat officiats, local Extensian
office, and vendors for information speciftt to your business,location, and equipment. These materials were written by Jan Elgnstrom under ,he
direction of M.F. Dahab and W.E. Woldt, Biological Systems Engineering,,LW Chase Hatl, IJnivenity of Nebraska-Lincotn iSiAS-OZZA.
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MaterialSafetyDataSheets
One important source of information is the Material Safety Data Sheet
(MSDS). It lists the ingredientsin a hazardousproduct, the hazardsto
safety and health, and the precautionsto follow when using the
product. Employers who use, store, or manufacture hazardous
materials are required by law to make the MSDS available to all
employeeswho could be exposed to the material.

Material
Safety
Sheets
The information
on the MSDS
will helpyou in determining
whetherwastecontainingany
of the materialis hazardous.

Manufacturers of hazardousmaterials are required to provide accurate
product information, yet the quality of information may vary,
depending on the thoroughnessof the manufacturer. Do not consider
the MSDS to be a complete source of information for a product.
Instead, consider it a starting point for learning about the material.
You probably receive the MSDS for any hazardousproducts you use
from the distributor when you receive supplies. If you don't, call or
write to the manufacturer or distributor of the product and request a
recent copy. Indicate your intended use for the product, so the correct
information will be sent. A responsiblebusinessshould respond to
your request.
The MSDS must contain some basic information, although the format
may vary from one manufacturer to another. There are eight major
sections,describedbelow. In any section, the letters ND means the
information has not been determined and NA means not applicable.
Look at an MSDS from your files while reading this tool. Read the
brief summary of each of the sections.These should be similar to
those on your MSDS, but remember,there will be some variation. Get
to know the product you use in your businessby answering the
questions.

1. Material Manufacturer and Identificafion
This section gives the name, address,and emergencytelephonenumber of the
product's manufacturer.The chemical name or trade name of the product is given. If
the product is a mixture of several chemicals, only its trade name will be listed. Is a
Chemical Abstract Service number given? This number allows you to find more
information from other sources,such as library books. When was the MSDS prepared?

2. Hazardous Ingredientsfldentity Information
This section lists the product ingredients which have been determined to be
hazardous.The percentage,by weight, of each ingredient is listed, using the
chemical or cofilmon name. Does your MSDS tell at what concentration the
material could produce a health hazard?This information is based on research
using test animals in laboratory experiments.One abbreviation you may see in this
section or section 6 Health Hazard Data is TLV. or Threshold Limit Value. This is
the recommendedairborne concentration that nearly all workers can be exposed to
without adverseeffects. In general, the lower the TLV, the greater the potential for
adversehealth effects.

As you readyour MSDS, you may find 3 typesof TLVs listed.
exposureconcentrationfor a
Time Weighted Average (TLV/TWA)- the recommended
normal 8-hourworkday,40-hourworkweek.If the MSDS lists only TLV, it usuallyrefersto
this value.
Short Term Exposure Limit (TLV/STEL)- the recommendedexposure concentration above
the TWA for a'limited number of l5-minute exposureperiods.
Ceiling Exposure Limit (TLV/C)- the recommendedexposure concentration that should not
be exceededat any time during the work period.

3. Physical and Chemical Data
This section describesthe physical characteristicsof the product. Is it a liquid,
solid, or gas at room temperature?What is the evaporation rate? Does the
vapor rise or settle? Does the product dissolve in water? Information on the
odor and'appearance
can help you to verify that you have the correct MSDS.

ffiffi
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4. Fire and Explosion Hazard Data

,t("' Cn
( i\\
\_l___lj
:

This section describesthe circumstancesunder which the product may ignite or
explode. What is the flash point, the lowest temperatureat which the material can
releaseenough flammable vapor to ignite? What are the recommended
extinguishing media, materials that should be used to put out a fire? These may
include foam, water, carbon dioxide, or dry chemical. Are there special fire fighting
proceduresto follow? Is special protective equipment needed?

5. Reactivity Data
This sectiontells how the productwill reactunderparticularenvironmental
over time?Will heator sunlightcausea dangerous
conditions.Will it decompose
This sectionwill also indicate
reaction,producinga toxic or flammablesubstance?
which chemicalsare incompatiblewith the product,and shouldnot comein contact
with it. This informationis importantwhen choosingsafestorageconditions.

6. Health Hazard
This section provides a combined estimate of the total known hazards of the product.
It describesroutes of exposure and effects of short and long-term exposure.What are
the signs, symptoms, or diseasesthat may result from overexposure?Are any medical
conditions generally recognized as being aggravatedby exposure to the product?
What emergency and first aid proceduresshould be followed in case of overexposure?
This section may also indicate whether the hazardousproduct is listed in the National
Toxicology Program (NTP) Annual Report on Carcinogensor is a potential
carcinogen according to the International Agency for Researchon Cancer or by
Occupational Safety and Health Administration.

Pollution PreventionTool Number 5

Page 3

7. Precautionsfor Safe Handling.and Use
This section tells the safestknown ways to handle the material. Are there special
proceduresfor cleaning up spills and leaks?How should you disposeof the
product? In general, inforrnation on disposal is not supplied in detail because
local,'state, and federal regulations vary. This section also provides information
that might not be listed elsewhere,such as storageinformation and cleaning or
disposingof contaminatedclothing.

8. Control Measures
This section describespersonal protective equipment, work practices, and
ventilation proceduresto use when working with the product. Are special gloves
or respiratory protection recommended?Is eye protection suggested?

Your MSDS may have additionalsections,suchas SpecialPrecautionsor Regulatory Information.

Now that you've become familiar with the MSDS,
find out what some of the terms, like LD50 and
vapor density mean. The next tool, Taking a Closer
Look at the MSDS, will help you better understand
some of the characteristicsof the hazardous
materialsused in your business.Is a material with
an LD50 of 500 mg/kg more toxic than one with an
LD50 of 400 mg/kg? If a material is heavierthan
air, does it pose more of a health hazard to children
and pets?You can find this in the MSDS if you
know where and how to look.

Adaptedfrom ldenttfyin7ProductHazards:Material SafetyData Sheets,copyright 1991by the
WasteProject,1031E. Battlefield,Suite214,
Universityof Missouri'sHouseholdHazardous
Springfield,MO 68507.

Material in this Pollution Preyention Tool Kil is intend.edonly to provide gener.alinformatiin,.Contact lour state and local'officials, tocal Extension
offrce, and vendon for information specifrt to your business,locatian, ary{!4aipment. Thesematerials were wriilen by lan Hygnstrom under the
dhectian of M.F. Dahab and W.E. Woldt, Biological SlslemsEngineerilt!, LW ChaseHaIl, Univenily of Nebraska-Lincoln 68583-0726.
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Takea CloserLookat the MSDS
I Some terms and abbreviations you may find in the
Hazardous Ingredients/Identity Seltion include :
Permissible Exposure Limit (PEL)- the amount of an
airborne substancethat most healthy adult workers can be
exposed to at work without adverse effect.
LD50- the lethal dose that will kill 5OVoofthe test
animals in laboratory experiments through either skin
contact or ingestion. The lab results are used to estimate
the toxicity to humans by adjusting the results to human
body weight and characteristics.Researchersare usually
conservative in their estimates becausedifferent species
react differently.
LC50- the lethal airborne concentration that will klll 50Vo
of the test animals when administered in a single exposure
in a specific time period.
ppm- measure of concentration in parts per million.

mg/mt- milligrams of chemical substanceper cubic meter
of air, to measure concentrationsfor dusts, gases,or
mists.
S (skin)- indicates that the substancemay be absorbed
through the skin, mucous membranes,and eyes.
mg/kg- milligrams of solids or liquids per kilogram of
body weight, usually given by ingestion or injection.

I Some terms you may find in the Physical and Chemical Data section include:
Vapor pressure- indicates how easily a liquid will
evaporate. It is measured in millimeters of mercury (mm
Hg). Liquids with higher vapor pressuresrequire better
ventilation. A liquid is considered volatile when its vapor
pressure exceeds 5 or 6 mm Hg.
Vapor density- the weight of a vapor or gas compared to
an equal volume of air. Air is rated as 1, Vapors heavier
than air have a density greater than 1. They accumulate in
low areas where they may pose health hazards to small
children and pets, and may create fire hazards. Toluene
has a vapor density of 3.2.
Specific gravity- the ratio of the weight of a product's
known volume to the weight of an equal volume of water.
A specific gravity of greater than I means the substance
will sink in water; less than 1 means it will float. Most
flammable liquids are lighter than water.

Evaporation rate- the rate at which a product will
change from a liquid to a gas when compared to the
evaporation rate of a known material. Normal butyl
acetate,which has an evaporation rate of 1, is commonly
used for comparison. A slow evaporation rate is
consideredless than 0.8. Water has a rate of 0.3. A fast
evaporation rate is greater than 3.0. Acetone is 5.6. Fast
evaporating solvents can releasehazardous amounts of
vapors into the air quickly and should only be used in
well-ventilated areas with appropriate safety equipment.
Percent volatile- the percentageof a liquid or solid that
will evaporate at 70"F (unless another temperature is
indicated). If the percentageexceeds l0%o,be sure to use
the product in a well-ventilated area.

Solubility in water- the quantity of a product that will
dissolve in water at room ternperature.Gases with low
water solubilities are more likely to reach the deep tissues
of the lungs. High solubility gasesare more likely to
dissolve into the moist mucous membranesof the upper
airwavs.

Solubility in watermay be expressedas:
Negligible lessthan0.17o
Slight 0.1 to l7o
Moderate I to l0Vo
Appreciable more than 10%
Complete100%.

I Some terms and abbreviations you may find in the Fire and Explosion Hazard Data Section include:
Flammable limits- the lowest and highest concentrations
of vapor or gas in the air that will ignite when exposed to
a spark or flame. The. lower flammable limit is LFL or
LEL and upper is UFL or UEI ,. Products with a wide
flammable limit such as ethyl ether, 1.9-3.6,may ignite
either.near or far from an ignition source. Products with a
narrow flammable limit may ignite only near the ignition
source.When consideringthe explosion hazards,the LFL
is the most important. The lower the LFL, the less of a
substanceneeded in the air before it can ignite.

Flash point- the lowest terRperatureat which the liquid
gives off enough vapors to form an ignitable mixture with
the air above its surface when exposed to an ignition
source: A product with a flash point near or below l00oF
is particularly dangerous'becauseexposure to any ignition
source, such as a spark from static electricity or a burning
cigarette, may set off a fire or explosion. Gasoline has a
flash point of -50"F.
Unusual fire and explosion hazards- tells what toxic or
irritant gasesmay be releasedin a fire.

I Some terms and abbrevilltions you may find in the Reactivity Data Section include:
Stability- indicates whether the product will decompose
over time and the environmental conditions, such as heat
or direct sunlight, that may cause a dangerousreaction.
Incompatibility- indicates which chemicals should not
come in contact with the product. Any materials that are
identified as incompatible should be stored and used
separately.
Hazardous decomposition products- indicates which
hazardous substancesmay be released during fires or from
decomposition.

Hazardous polyrnerization- a process by which the
molecules of a chemical can combine to form larger
molecules, called polymers. If this chemicat reaction
happenstoo quickly, it may produce a great amount of
heat, which may result in a fire or explosion. This type of
reaction, under controlled conditions, is commonly used to
produce plastics and usually requires heat or a catalyst. If
a polymerizationhazardexists, specific storage
instructions and the shelf life of the chemical should be
listed.

I Some terms you may find in the Health Hazard Data Section include:
Acute health effects- signs and symptoms such as
headaches.dizziness,skin or eye irritation, vomiting,
coma, or death, that result from a single exposure.
Symptoms irsually occur shortly after exposure.
Chronic health effects- gradual and occur through
repeated exposure over an extended period of time.
Chronic effects include cancer, liver or kidney damage,
birth defects, or central nervous system damage.

Acute.effects are usually reported in more detail than
chronic effects bebausemore research has been conducted
on acute effects. Isolating the long-term effects of a single
chemical is difficult becauseindividuals are exposed to
toxic substancesfrom a variety of sources, there may be a
lapse in time betweenexposureand the developmentof
symptoms, and symptoms may vary from one person to
another.

Material in this Pollutian Prevention Tool Kit is intended only to prouidc general informatian Contaet your stale and local offtcials, local Extensian
offtce, and vendorc for information specifrt to yoar basiness, locatian, and equipment. These miterials were wrillen by lan Hygnstrom under the
direction of M.F. Dahah-and W.E. Woldt, Biahgtcal Systems Engineeriig, L'iV Chase Hatl, IJniversity of Nebraska-Lincotn 68583-0726.
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Businessthrough
In YourVehicleMaintenance
Purchaseand Inventory
Maintenance,
lmprovedHousekeeping,
Just modifying your general housekeepingand
maintenancepractices as well as how you handle
purchasesand inventory may reduce the amount of
hazardousand nonhazardouswaste your business
generates.Even the packagingor form your supplies
ard purchased in can make a difference. These are
some areaswhere you may seebig dollar savings
with little, if any, monetaryinvestment.

\'

The following pageshave some pollution prevention
techniquesfor you to consider.Take a pencil and
check off the practicesyou already use. Put a
question mark near thoseyou want to consider for
future pollution prevention efforts.
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After you finish reading all the options, go back to
those with questionmarks. When deciding which
"Will
the option be
ones to implement, ask yourself,
good
a
kick-off
implement
and
therefore
easy to
project?Will it affect my most hazardousor largest
wastestreams?"

Good Housekeeping
tr Do you keep storage and work areasclean and well o,rganized?
r Reducesthe chancefor accidents.
r Increasesefficiency.By knowing where materialsand tools are,time is not wastedsearchingfor them.
r Savesmoney.Dotlars are not wastedpurchasingduplicates.
r Spills and leaks are more noticeable.You'll be able to react quickly,
before leaks and spills get out of hand.

E Are all containers properly labeled?
I Efficiencv increases.
r Reducesihe chanceof using the wrong material.
The wrong material could damagea vehicle or your
equipment.
r Reduces hazardouswaste generation by preventing
accidentalmixtures.
r Regulatory requirement for hazardousmaterials and
wastes.
ha-:zardous

tr Do you use drip pans and splashguards?
r Helps avoid having to clean spills.
r Savestime and money spent on cleanup.
tr Do you keep track of where spills have occurred? Keep a chart handy to mark
down this information. Look at the areasand see how to avoid future spills.
r Reducesloss of materials.
r Savestime and money spenton cleanup.
tr Do you use absorbentsto clean up minor fluid leaks and spills?
r Reuseuntil it no longer absorbs.Tool 6b tells how to store it for reuse.
r Remember, used absorbentmay be hazardouswaste, either becauseit
contains hazardousmaterials or it exhibits a hazardouswaste characteristic.

Maintenance
There are estimates that as much as 40Voof solvents are lost due to evaporation, equipment leaks, spills, or
inappropriateusage.Not only are thesehealth hazards,but you're losing valuable solvent that could be used.
A regular maintenance schedule may help you reduce the amount of waste your businessgenerates.
tr Do you check for leaks regularly?Use your
sensesto save some money. Your shop may have
vapor or liquid leaks if you:
r smell solvent odor
. seepools or droplets
r hear hissingnoises.
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Someareasto inspectfor leaks and repairs on a weekly basis include:
o raw material storageareas
o solvent tanks or sinks
tr pumps
o pipes and hoses,couplings

tr waste storage areas
o filter gaskets,seatings
o fittings, valves
o stills

tr While looking for signs of leaks, do you check that equipment is operating
properly?

Purchaseand lnventory
in
A largeinventorytiesup moneythatmightbe neededelsewhere
materials.
Think abouthow you purchase
your business.
tr Do you order materialsin appropriateunit sizesto reduceyour inventory?
r Buying in bulk is only efficient if you are able to useall the material.
r Ask your supplierif the materialhas an expirationdate.This will help you decidewhich size to buy.
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E Can you reduce the number of raw materials ordered by getting multi-purpose materials?
tr Can you buy materialson an as-neededbasis?
r Reducesthe amount you have to store, and reducesthe
opportunity for leaks.
fl Can you stock materialson a consignmentbasis?Have your vendor
rotate them.
r Prevents materials from becoming out-of-date.
tr Do you inspect all materials upon delivery?
r Do not accept materials that are damaged,have an odor, or
show signs of leaking. Broken packagingor expired materialsmay increaseyour waste load.
tr Do you make sure a Material Safety Data Sheet(MSDS) accompanieseach hazardousmaterial?
r Employees who could be exposed to the hazardousrnaterials used in your business should know where
the MSDSs are and how to use them. Not only is this good for employee safety, it is required by the
OccupationSafety and Health Administration,(OSHA).
tr Do you check that all purchaseshave legible labels?
r Efficiency increases.
r Reducesthe chanceof usine the wrons material.
tr Do you rotate stock and use on a FIFO (first in-first out) basis?
r Reducesthe chance that rnaterials will deteriorate in storage.
E Can you make arrangementsto return expired material to supplier?
r If you decide to use out of date material, test a small amount for effectivenessfirst.
tr Do you track amounts of raw material used by keeping good records?
I Allows you to measurereduction in use.
tr Do you factor in waste managementcosts when purchasing materials?
r Raw materials that generatehazardouswaste cost more than just the purchaseprice.

Raw Materialand Waste Storage
Even your raw material and waste storagemethodscan affect your waste
generation. You may be creating more waste unnecessarily.

StorageArea

tl Do you store products in locations that will preservetheir shelf life?
r The MSDS tells proper storage conditions for specific materials. For example, some materials should
not be exposed to direct sunlight or high temperatures.
r Contact y-ur local fire or county health department for special measuresthat may be required to safely
store waste oil and flammable materials.

tr Are storage tanks and containers large enough? Do you have funnels for filling

containers?

r Reduces the chance for overflows and spills.

tr Do you check that shelving is sturdy and hasn't weakened?
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E Are all materialssecurelycovered?
r Reducesthe chanceof spills.
r Reducesloss of liquids due to evaporation.
El Do you store materials on pallets so that ygu can easily check for leaks?
r Store drums off concrete floors to reduce the.chance of corrosion from moisture.
r S{ore batteries on pallets, racks, or shelving located on an impermeable base such as an epoxy-coated
'
Make certain.that potential leaks will not contaminate sewer or storm
concrete pad, inside if possible.
-batteries,
as they may short out or crack.
drains. Avoid stacking
E Are used tires stored so the chanceof fire and potential for water accumulationare reduced?Your best
option is to not store tires at all. Try to move them out to a retreaderor recycler as soon as possible.
r If you must store tires, cover to keep out rain, This reducesthe breeding habitat for disease-carrying
mosquitoes.
r Check local regulationsconcerningfire precautions.
tr Do you keep different wastes separated?
r Mixing wastesmay make reusingor recyclingimpossible.
r Mixing hazardousand'nonhazardouswastesincreasesthe volume of hazardous
wastesand thereforeincreasesdisposalcosts.
tr Do you make sure that all solvent containersare completelydrained so that they are legally empty and
thereforenot a hazardouswaste?
r Product containersshould not be reusedunlessthey have been adequatelyrinsed and are used to store
ths same or other'compatible materials. See if your supplier will accept and reuse empty containers.
'\tr Do you store hazardous waste indoors or in a covered area to prevent moisture from seeping in?
r Moisture could increasethe volume of your hazardouswaste,increasingyour disposit costs.
r Check with yoqr local fire department about storageof flammable materials.
fl Are waSteslabeled and stored according to state and federal regulations?Contact your state'or local
environmentalor health agency for information on these.
r Try to avoid. using underground tank storage syslems. Regulations require costly monitoring
and testing.

:

E Are hazardouswastesstoredin a location where accidentalspills or leaks will not contaminatestorm and
sewer drains?Tool 6b tells why drains should be protectedfrom hazardousmaterials.
fl'IS hazardous waste stored in a safe location out of major traffic areas?
r Th,e less activity the beJterfor preventing accidental spills or leaks.
tr Do you store hazardous waste on concrete to reduce the chaxce of seepageinto the
soil if a leak or spill should occur? Is there secondarycontainment, such as curbing?

||nffiD-('us
WAqTF

tr Do you have emergency equiprnent.such as dams and pigs ready for immediate use
l
in case of spills and leaks? Are employees trained to use them properly?

Mateiial in this Pollution Preientian Tool Kit is intended only to provide general infonnatibn, Contact your.state anil local officinls, local Exteision
offtce, and. vendors for tnformation specifr.c to your business, locatian, and, equipment. These materials were wrifren by fan Hygnstrom under the
dircction of M.F. Dahab and IA.E. Woldt, Biologital Systems Engineering, LW Chsse Hall, Ilniveni.ly of Nebrasko-Lincoln 68583:0726:
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tr Can you reduce the number of raw materials ordered by getting multi-purpose materials?
E Can you buy materials.onan as-neededbasis?
r Reducesthe amount you have to store, and reducesthe
opportunity for leaks.
E Can you stock materialson a consignmentbasis?Have your vendor
rotate them.
I Prevents materials from becoming out-of-date.
E Do you inspect all materials upon delivery?
r Do not accept materials that are damaged,have an odor, or
show signs of leaking. Broken packagingor expired materialsmay increaseyour waste load.
tr Do you make sure a Material Safety Data Sheet (MSDS) accompanieseach hazardousmaterial?
r Employeeswho could be exposedto the hazardousmaterialsused in your businessshould know where
the MSDSs are and how to use them. Not only is this good for employee safety, it is required by the
OccupationSafety and Health Administratioq(OSHA).
tr Do you check that all purchaseshave legible labels?
I Efficiency increases.
r Reducesthe chanceof using the wrong material.
tr Do you rotate stock and use on a FIFO (first in-first out) basis?
r Reducesthe chancethat materialswill deterioratein storage.
E Can you make arrangementsto return expired material to supplier?
r If you decide to use out of date material, test a small amount for effectivenessfirst.
tr Do you track amounts of raw material used by keeping good records?
r Allows you to measurereduction in use.
tr Do you factor in waste managementcosts when purchasingmaterials?
r Raw materials that generatehazardouswaste cost more than just the purchaseprice.

Raw Materialand Waste Storage
Even your raw material and waste storagemethods can affect your waste
generation.You may be creating more wasteunnecessarily.

StorageArea

tr Do you store products in locations that will preservetheir shelf life?
r The MSDS tells proper storageconditions for specific materials. For example, some materials should
not be exposedto direct sunlight or high temperatures.
r Contact your local fire or county health department for special measuresthat may be required to safely
store waste oil and flammable materials.
tr Are storage tanks and containers large enough? Do you have funnels for filling containers?
r Reducesthe chancefor overflows and spills.
tr Do you check that shelving is sturdy and hasn't weakened?
.J
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BusinessthroughlmprovedBasicOperations
In YourVehicleMaintenance
Often, we do things a certain way becausethat's how we
were trained. We may not even know why we do it that
way. Maybe the real reasonfor how it was done in the past
no longer applies.
Every so often it may be a good idea to step back and look
at how we do even simple tasks in a business.Is there a
good reasonbehind it? Is it just a habit?
The following pageshave some pollution prevention
techniquesto considerin your vehicle maintenance
operation.Use that pencil again and check off the practices
you already use. Put a questionmark by those you want to
consider.After you finish reading all the ideas,go back to
the ideas with questionmarks and rank them accordingto
easeof implementationand those that will affect your
larsest or most hazardouswaste streams.
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! Do you train employeesabout safe handling of materialsand wastes?
r Training for continuousimprovementis recognizedas one of the best methodsto improve
product quality, employeemorale, and reducewaste generation.
n Are proceduresfor using equipmentwritten in simple form and postedfor quick reference?
r Plastic lamination can protect instructions.
n Are containersclosed with tight fitting lids and bungs when not in use?
r Reducesevaporationlosses.
r Reduceschanceof spills or contaminationwith other materials.
tr Do you have spigotsand nozzlesfor dispensingfluids from butk containers?
r More precise dispensingand no drips.
I Are employeesrequired to return empty containersbefore getting new supplies?
r Reducesnumber of partially full containersin the shop.

n Do you have a policy of only using raw materials for intended use?
r Use the correct and least toxic material for the job. Don't use parts cleanerfor cleaning floors.
It's more expensive and probably more hazardousthan a detergent.
fl Are there funnels for transferring wastesto storagecontainers?
r Reducesthe possibility of rpiitr.
n Are used absorbentsreusedto soak up puddlesof fluid? Reuse
partially saturatedfloor absorbentto cut down on waste. Take a large
barrel and put a fine screen halfway down the barrel to separatefine,
partially saturatedfloor-dry from coarser material. Cut holes at the
base of the drum and above the screento retrieve material. A coarse
screenon top of the barrel will catch nuts and bolts.
n Do you use absorbentpads insteadof kitty litter or some other
floor absorbent?
r Wring out the pad and recycle the liquid. The pad can be reused.Hazardousmaterialsshould
not come in contact with skin. Do not breathethe vapors.
! Do you moisten rags with a squeezebottle insteadof soakingrags in solvent?
r A little solvent goes a long way. Save solvent and money.
n Do you collect recyclableor reusableliquids from shop rags?
r Wring out with a hand-operatedor mop wringer.
r Another idea is to use separatelabeled rag containers for each material. Put a wire rack in the
bottom of each container so the liquid can drain out.
r Collect and reuse or recycle the materials.
E Are shop rags collected and cleanedthrough a laundry servicefor reuse?
' r Rags used to clean hazardousmaterials may need to be treated as hazardouswaste. Contact
your commercial launderer to find out what materials they can handle.
! When fluids are drained to service a vehicle, are they stored
tored in clean conta
containers?
r If clean, they may be used to refill the vehicle fluid systems.
n Are dirty parts removed and put on a drip pan insteadof directly on shop floors?
r Reducesfloor cleanup time and effort.
n Do you squeegeeexcesscleaning solutionsfrom parts, drip pans, or floor before cleaning or
applying an absorbentmaterial?
r Material can be reusedor recycled,insteadof collectedas waste.

Parts Cleaning
tr Do you have parts cleaning equipmentin a convenientlocation near the servicebay?
r Reducesdrips and spills.
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E Have you adjusted the size of cleaning equipment and amounts of solvents to the size and amount
of parts that need to be cleaned?
r Properly sized equipmentis important for efficiency. As your businessgrows, you will need to
re-evaluateequipmentoccasionally.

E Do you mechanicallycleanpartswith a wire brush.
possible?
whenever
r Reducessolventusage.
tr. Do you usea pre-washor wipe usingold solventfor very
dirty parts?
. Reuseold solventsand extendthe life of your fresh
solventbaths.
tr Do you pre-rinsepartsbeforeusing hot tank or jet spray
washers?
r May be a way to reuserinsewater.
E Do you remove parts slowly after immersion in solvent solution and give them a chance to drain?
r Preventsspills and drips.
r Reducesdrag-out and material lossesfrom degreasersand cleaningtanks. Let the solvent
drain back into the cleaning tank.

\*.

n Do you filter solvent baths to remove grit and water, then reuse the solvent?
r Extends life of solvent.

n Do you shut off

the solvent stream when the solvent tank is not in use?

tr Do you cover or plug solvent sinks when not in use?
1

t

,

.

1

I

. Preventseuaporati-on.
I Do you segregatewaste streamsfor recycling and treatment, and keep non.hazardousmaterial from
becomingcontaminated?
r Mixed wastes are harder, if not impossible, to recyqle.
tr Do you contain and collect asbestosdust from brake jobs?
I Protectsyour employeesfrom asbestos,which can
causelung cancer.
r Never spray the brake with a high pressurestreamof air
or water. This will blow asbestosfibers into the air.
r If using a vacuum, standardand wet/dry shop vacuums
will not contain asbestosdust. Use a systemwith a high
efficiency particulate aerosol (HEPA) filter.
r Some equipmentleasing companiesprovide asbestos
collection systems.Theasbestosis containedin a solvent
solution, which the equipmentleasingcompany collects
and recycles.

Pollution Prevention Tool Number 6b

Page 3

Wastewaterfmm Senice Bays and Vehicle Washing
Wastewaterfrom your vehicle maintenancebusinessmay contain oil, solvents,and detergents.In
many shops,wastewatergoes to a municipal wastewatertreatmentplant. Oil/water separatorsor other
types of wastewaterpretreatmentmay be required.Contact your local municipal wastewater
treatmentplant to find out about requirementsand restrictionsthat apply to your business.
! Are you certain that no wastewatergoes to storm sewers?
r Dischargesinto the local stormwatersewersystemgo to
streams,rivers, and lakes.
! Have you closedall sumpsor drainsthat dischargeto
groundwater?
r Dischargeto sumpsor drains that go to groundwateris a
violation of the Safe Drinking Water Act. That groundwater
may be a sourceof your drinking water.
Don't let oily or soapy

n Have you contactedyour local municipalwastewatertreatment
wastewaterfrom your business
plant regardingsumpsin your shop?They can tell you of available go to storm drains.Water from
options.Somemay include:
storm drainsoften goes directly
r Wastewaterpretreatment.as required by local ordinances,and
to streams.rivers.and lakes.
then a drain line to the municipaltreatmentplant.
r A drain line connectedto a holding tank, with periodicpumping.
I A drain line to a private wastewatertreatmentsystemthat can treat wastewaterto drinking
water standardsbefore dischargeto groundwater.
r Treat and recycle or reusethe water within your shop.
r Closethe drain, unlessit is neededto comply with stateor local laws.
! Do you reusewater as much as possible?
I In your vehiclewashingoperation,collect wash water and rinse water in a holding tank, filter
and reuse.Clean water is only necessaryfor the final rinse.
! Do you sweepfloorsand wipe up oil or solventdrips and spillsprior to washing?
r The less foreign materialsin your wastewater.the easierit is to pretreator treat.
n Do you maintainvehiclesin baysthat haveno floor drains?
' r Eliminates the chancefor hazardousmaterialsto go down the drain.
n Is your mud sump pumped by a servicecompany on a regular basis?
I Helpsensureit is operatingproperly.

Material in this Pollution Prevention TooI Kit is intended only to provide general information. Contact your state and local offtiak,
local Extension
offire, and vendors for informaion specific to your business, location, qnd equipment, These materials were written by Jan Hygnstrom under the
direction of M.F. Dahab and W.E. Woldt, Biological Systems Engineering, LW Chase Hall, University of Nebraska-Lincoln 68583-0726.
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BusinessthroughEquipment
Changes
ln YourVehicleMaintenance
Generally,newer equipmentis more efficient in terms of
energy and raw material use. As you purchasenew
equipment,considerthe cost of waste managementwhen
you make your decisions.Check off the options below
which you are already using. Put a questionmark by those
you want to consider.
n Do you evaluateequipmentbefore purchaseto find the best
non-polluting equipmentavailablethat you can afford?
n Do you have hoods or lids on all parts cleaning and carburetorcleaningequipment?
r Reducessolvent loss due to evaporation.
n Do you have water-basedpressurewashing systemsinsteadof parts washersthat use solvents?
Pressurewashersclean vehicle parts with hot water and detergentat high pressures.The wastewater
generatedby this processis not hazardous.Contact local wastewaterauthoritiesprior to purchase,to
see if any local regulationsiestrict hot soap wastewaterdischargeto the sanitary sewer.
r Reducessolventuse.
"shot blast" cleaners?In larger shops,this
n Can you use high temperatureovens with dry abrasive
may be an economical way to remove dirt, oil, and greasefrom parts. The oven burns off the oil and
then burns off the airborne particles before releaseinto the atmosphere.The dry ash residue left on
the parts is removed with shofblasters,machinesthat bombard the parts with small glassbeadsor
metal shot.
r Reducesthe volume of waste produced.The residuemay be hazardous.
fl Do you have a distillation unit to recycle solventsin-house?
There are many small units available, averaging about $3,000
per unit. Each unit is capableof processingmany different
solvents.If you can recover the cost of a still in a reasonable
period of time through reducedsolvent disposalcosts,consider
purchasingone. Rememberthat the sludge and the used filter
may still be consideredhazardouswaste. Smaller operations
have found solvent servicesmore cost-effective.These services
collect spent solvent, recycle it, and can sell it back to you.

n Do you have a solvent sink? A solvent sink has a pump to circulate the solvent. Remember to
turn off the sink when not in use. If left running, the solvent vapor will be lost to the air. Also, cover
l
the sink when not in use to prevent solvent evaporation.
I Reducesthe amount of solvent used.
r Safer for employees than a dunk bucket or dip tank.

n Have you looked into using a solvent test kit? You'll replacesolvent only when it's truly dirty.
I Reducesthe amount of solvent used.

n Do you have a self-containedparts cleaner?It may be worth looking into. As the solvent is
pumped over greasyengine parts, dirt and solids collect in a chamberat the bottom of the tank. The
same solution can be used again and again, giving you more use out of each gallon of solvent. A
self-contained,high pressurewasherfinishes the cleaningjob with a biodegradablecleaner and nearboiling temperaturewater. Any particulateis trappedfor easy disposal.
r Reducessolvent emissionsin the work area,improving working conditions.
r Conservessolvent.

E Do you have drip trays or racks near solvent sinks, hot tanks, and jet spray
' washers?
r Liquids can drain back into the tanks, reducing drag-outlosses.

E If your shop is primarily a radiator shop, do you have a radiator flush booth?
r Reducesthe amount of wastewatergenerated.Flush water is recoveredand reused.

tr Do you have antifreezerecycling equipment?
After filtering the antifreeze to remove solids,
you can put in additivesto counter the acidity
that results from the breakdown of ethylene
glycol in cooling systems.Additives may also
contain other materialsthat can help the
performance of the recycled antifreeze and
prevent corrosion of the cooling system.Some
recycling units can be attachedto a vehicle's
systemand then filter and flush it. In other
units, the antifreezecollected from several
vehicles is processedin batches.
,r Make certain that the equipment has been
approved by the major automakers,for
warranty coverage.

Mnterihl in this Pollation.Preventian
Tool Kit is intended only to provide.ge4eral informatian. Contact your state and tocal offtciats, local Extension
office, and vendors for information specifrc to your business, locatiao, onl ,qifp*iot.
These materials were written by Jan Hlgnstro*
,oar tnr-"

direction of M,F. Dahab and W.E, Woldt, Biohgical SystemsEngineering, LW ChaseHall, Univenity of Nebraska-Lincoln 68583-0726.
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ln YourVehicleMaintenance
ShopthroughRawMaterialSubstitutionand
Changesin ProcessTechnology
Raw Material Substitution
One way to prevent pollution is to substitutenonhazardousor less hazardous materials for those you
presentlyuse. This can reduceor even eliminate hazardous
waste generationfrom your business.Look into substitutes
carefully. Ask questions and get documentation.
Consider some strategieslisted below. Again, check off
the practices you already use. Put a question mark by
those you want to consider.After you finish readingall the
ideas, go back to those with question marks and rank them
according to their ease of implementation, and whether
they will affect your largest or most hazardouswaste
streams.
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Solvents and Substitutes
Although they are excellent cleaners,organic solvents
are considered hazardousto human health and the
environment. Solvents, particularly chlorinated
solvents, may be toxic, flammable, highly volatile,
dissolve landfill liners, carry other toxics, and
contribute to smog developmentor ozone depletion.A
chlorinated solvent typically has chlor or chloro in the
name. Becauseof problems associatedwith their use
and disposal,try to use other types of cleaners.

Whenever considering a substitute, remember to look
at the MSDS. Although less toxic, some substitutes
may still have flash points lower than 140oF,making
them hazardous,or their emissions may be regulated
for their volatile organic compound (VOC) content.
There are some substitute materials or methods to
considerfor use in your vehicle maintenancebusiness.

E Can you substitute detergent-basedor water-basedcleanersfor solvent-basedcleaners?
r Some of these may have health and safety concerns of their own, so be certain you read the MSDS.
D Have you tried citric or terpene cleanersfor cleaning, degreasing,or parts washing? Terpenes are oils
isolated from plants through gentle heating or steam distillation. They are less toxic and more biodegradable
than most solvents.Limonene cleanersare terpenesmade of lemon or orangeoils.
tr Can you use solventsthat have lower vapor pressuresand thereforedon't evaporateas readily?
r Check the MSDS for this information. Lower air emissionsmean a healthierwork environment.

E Have you consideredreplacingpapertowelswith reusablecloth?
r Remember
to contactyour commerciallaundryserviceto discusswhat materialsmay be on the cloth.
tr Can you use high pressurehot wateror steamcleaners?
E Do you try to usemulti-purpose
materials?
r UsinBa few basicproductsmay decrease
employeeconfusion.
rReducesthe numberof rarely-used
products.Thesetypicallyarethe kinds.ofmaterialsthat are
storedbeyondthe shelf-lifedate.
E Have you consideredsubstitutingpropyleneglycol for
ethylene glyeol? It has similar coolant propertiesas
ethyleneglycol without the toxicity. However, it rnay
extract the same contaminants, such as lead, benzene,or
heavy metals. You should use similar testing and follow
the same precautions as with ethylene glycol.
E Have you checked into synthetic high performance,
longer-lastingmotor oils? Be aware that you may have
to check fuel filters more frequently than you change
oil. Make certain that the substitute has been approved
by the major automakers,for warranty concerns.
fl Can.you use recycled (rerefined or refiltered) oils, transmissionfluid, antifieeze, or hydraulic fluid in place
of virgin materials?Again, check that warrantieswill not be voidedif you use thesematerials.
tr Can you use non-aerosolforms of products?This will reduceair emissionsin your shop,improving the
working environmentfor your employees.

Changesin ProcessTechnology
In 1992, a major battery manufacturer changedtheir production
process, which resulted in a 29Vadecreasein hazardouswaste
generation.Two other processchangesreducedwaste by another
75,000 pounds annually, with a savingsof about $40,000per year.
A changein technologycan be one of the most expensive
pollution prevention strategiesto implement,but can have large
benefits.As your businessbecomesmore involved in prgventing
pollution, you may think of new production methods that warrant
testing. Obviously, there are risks in changingprocesses,so ideas
must be testedthoroughly to see if they are economicallyand
environmentallysound.Above all, the customerhas to be happy
with the result. Sorne of this testing can require a greatdeal of
time and money. There are programs,such as the EPA's Design
for the Environment,to help.
fl Have you heard of oil quality analyzers?Thesecost about $30Oto $600, and enableyou to check a vehicle's
oil quality in five minutes.This extra servicewill tell your customerswhether an oil changeis necessary
Material in this Pollution Prevention TooI Kit is intended only to provide general infoimation. Contact your stute and local offtcials, local Extension
office, and vendorsfor information speciJic to yourbusiness, location, anf equipment, These materials were wrilten by Jan Hygnstrom under the
68583-0726.
direction of M.F. Dahab and W.E. Woldt, Biological Systems Engineering) LW Chase Hall, Universily of Nebraska-Iincoln
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WasteExchangesand RecyclingOptions
for Your VehicleMaintenance
Shop
The goal of pollution prevention is to avoid generating
pollution or waste in the first place. Due to old equipment
and capital shortages,or lack of substitute raw materials
and new technology, however, it may take time to reach
that goal. In the meantime, try to find someonewho may
be able to reuseyour waste through an exchangeprogram,
or recycleyour waste.

WasteExchanges
Take a look at the materialsyour businessthrows away.
If you aren't able to reuse them, consider that some may
be valuable to anotherbusiness.Through a waste
exchangeprogram you may be able to sell, trade, or
give away materials you had consideredwaste. On the
flip side, an exchangeprogram may also help you locate
anothercompany's "waste" that you can use.
n Do you have materialsthat a school, daycare,or camp could use? Old tires are used in playground
equipment or can become miniature gardens.Paper printed on one side is ideal for drawing. If it has
confidential information. shred it and offer it for other artistic efforts.

Recycling
! Do you keep wastesseparatedto make recycling easy?It is
important to segregateyour wastes. For example,any used oil
that is mixed with a hazardousmaterial must be handled as a
hazardouswaste.

,07,
\2- A)
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[1 Have you arranged for spent battery collection and recycling? Becauseof the acid and lead in
batteries,do not disposeof them with other municipal solid waste.

tr If you don't reclaim solvent through distillation, does your hazardouswaste handler reclaim
solvent?Some waste handlerscan clean your solvent on-site.

E Do you contract with an oil recycler for waste oil
collection and recycling? Make certain that you know
where the oil will go, and verify that the oil will be
handled in an environmentally safe and legal manner.
Many used oil recyclerslegally sell used oil to be burned
as a fuel. If possible,find a contractorwho will sell your
used oil to a rerefiner. This is a more efficient use of
waste oil. Also, to close the recycling loop, purchase
rerefined oil when possible.Rememberto check warranty
coverage.

n Do you encouragecustomersto bring used oil to your shop for recycling?
r Many customershave environmentalconcerns,so this servicewill be appreciated.Be certain
they understandthat the oil must not be contaminatedwith antifreeze or other liquids.

tr Do you recycle used oil filters? Fully drained or crushed non-terne plated filters bound for
recycling are considered nonhazardous.Terne plated oil filters contain lead and must be handled as
hazardouswaste. Oil filter cutters are available for about $100. You can open the filter much like
you would use a can opener, hot drain the oil, and recycle the metal. The paper element can be
landfilled becausethe oil has been removed.
' r
Drain oil filter properly and thoroughly.
r Recycle the oil.
r Recycle non-terne plated used oil filters as scrap metal.

Oil filter crushers are available that allow you to crush and drain car
oil filters. They can crush filters to as small as 20Voof their original
size. The equipment lets you capture the oil for recycling. Costs
range from about $1,000 to $2,500.

Pollution PreventionTool Number 6e
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If you don't recycle antifreezeon-site:
\-

n Have you arranged for spent antifreeze solution collection and recycling or treatment?
Waste antifreezebound for disposal must be evaluatedto determine whether it is a hazardouswaste.
Lead, benzene,and other contaminantsmay be presentat levels which would make it so. The only
wav to be certain if a batch of antifreezeis hazardousis to have it testedfor toxicitv characteristics.
Antifreeze recycling services schedulepickups of waste antifreezeand/or deliveries of new
antifreeze.It may be recycled through distillation, ion exchange,and filtration. Although filtration
can rernoveundissolvedsolids, it does not remove contaminantswhich are dissolvedin the
antifreeze.For this reason,filtration is the least desirablemethod of recycling.
E Have you kept informed about air conditioning refrigerant requirements,including training and
equipment?

As a result of the Clean Air Act of 1990:
. It is illegal to knowingly vent refrigerants to the atmosphereduring
serviceor disposalof refrigerationequipment.
. Refrigerants used in motor vehicle air conditioners must be recycled
during servicing.
. All persons servicing the air conditioners must certify that they have
acquired and are properly using approved equipment, and that all
techniciansare certified.
. Refrigerant recycling/recovery equipment must be EPA approved.
The cost of ponable recycling units range from $1,600 to $6,000,with
an averageprice of about $3,000.

tr Do you use both sides of a sheetof paper before recycling or disposal?
I Reducespaper purchaseand disposalcosts.

Don't forget about consideringrecycled content and recyclability when choosingyour suppliesand
suppliers.Here are a few ideas to consider:
tl Are there reusableor recyclablealternativesfor any of your supplies,including paper, envelopes,
and office file folders?
"post-consumerrecycled content"
tr Do your suppliescontain recycled material?Those that indicate
mean that the recycled material has been through the consumer's hands, and aren't just factory
\,

SCfapS.
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! Are your suppliers willing to expand their use of reusable,recyclable, or recycled content
containers?

WasteDisposal
Remember that used oil and batteries bound for recycling are not consideredhazardouswaste.
I Have you: contracted with qualified and licensed hazardouswaste handlers to properly dispOseof
your hazardouswastes?
! lf you cannot recycle antifreeze,do you disposeof it properly? Rememberto have it testedto
determine whether it must be handled as a hazardouswaste. Contact your wastewater treatment plant
to see if it can be safely disposed of through the sewer system. Not all wastewater.treatmentsystems
can handle waste antifreeze.Never dump antifreezedown a storm drain or into a private septic
system.Storm drains often lead directly to rivers or streams.Private septic systemsaren't designed
to handle coolant.

So What'sNext?
Hopefully, you have discoveredsome new
ideas to help prevent pollution in your
1..
business.Hang on to this set of sheetsfor the
time being. They'll be helpful when you are
consideringpollution preventionoptions to use
in your business.

But first, it's important to know what wastesand
what quantitiesof those wastesyour business
generates.The next tool will help you assessyour
wastes.Think twice if you're ternptedto skip that
can provide valuable
tool. A waste assessment
information for you.

Material in this Potlutinn'Prevention Tool Kil is intended,onlyto provt$e general informatinn. Contactlour state antl lacal
offite, and vendorsfor inforriation spegific to,your business,location, anil equipment; Thesematefrals weie wrilten hy lan Hygnstrom undet the
Engineering,LW ChaseHall, Ilniuersityof Nebraska-Lincoln68583-0726.
direction of M.F. Dahab and W.E. Woldt,Biologital Systems
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Readyto BeginPreventingPollution?
First, find out what types and quantities of
wastesyour businessis producing.This is
important, as it helps you pinpoint where you
can preventpollution, and gives you a baseline
for evaluating progress.

Rememberthat wastes started out as raw
materialssomewherein your business.Not only
are you paying for waste disposal, you are
paying fOr raw materialsthat weren't fully used.

One way to look at how much waste your businessgeneratesis to look at each process within your
company. Some processesin the vehicle maintenancebusinessinclude:
Purchasing
Shippingand receiving
Storage and inventory
Customerservice

Office/recordkeeping
Partswashing
Fluid replacement

Vehiclewashing
Equipment
repair
JanitoriaUfacility
maintenance

Cost Identification
Realizing what waste is costing your business
will make pollution prevention more valuable to
you. To determinewhether a pollution
preventionoption is economicallyfavorable,you
have to know what processeswithin your
businesscost at present.

Record the estimatedannual capital, operational,
and disposalcosts associatedwith each business
process.This will help when evaluatingthe cost
effectivenessof possiblepollution prevention
options.

Proeess:
1. Annual operatingcosts (including labor, materials,maintenance)

2 . Annual capital costs (includesequiprnent,planning, installation)
3 . Annual disposalcosts (transportation,fees,regulatorycompliance)

Total Annual costs

$

ai
Next. cnecKtne wDes of wastes generatedby the processes,youidentified. Copy this form as needed.
Record the estimated quantity of waste generatedby each process.

\-/

Process:
. AmouRt/month

Waste type

Waste type

Air emissions

Spoiled batches

trvaDoratronlosses

Wastewater

Maintenancelosses

Corrosive waste

Solidrwaste

Reactive waste

:

Out-dated stock

Ignitable waste

Overspray

Toxic waste

Spills

Other

Am-ounUmonth

.

,,

Process:
Waste type

Waqtetype ,

Amount/month
.

Air emissions

Spoiledbatches

-

Evaporation losses

Wastewater

Maintenance losses

uorTosrvewaste

Solid waste

Reactive waste

Out-dated stock
Oversprav

Ignitable waste
'
Toxic waste

Spills

Other

-.

,

, ,

1

Now that.you have a handle on.what wastesyour blsiness produces,try to target some for pollution
prwention.. You'll probably want to work on.those that are the most hazardous,or produced in the
largest quantities.

M.eterisl inihis Potlutian Preventian Toot Kit i* fiteinded only to provide generalinformatian. Contactlour state anil local offrials,
offree)snil vindors for rnformation specifa to your business,lpcatian, and equipment.TheSe4ateriak were written by Jan Hygnstrom under the
iiruii;"
of M.F. iahab anil W.E,,Woldt, Biological SystemsEnginei:ring, LWChase Hall, Univenity of Nebrsska-Lincoln 685$-A726.
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Options
AnalyzingPollutionPrevention
Look at your list of wastes,and then go back to waste preventionoptions listed in Tool 6.
Here are some points to consider as you note feasible options. Check those that apply, and put a
question mark by those you need to look into further.

Pollutionpreventionoption:
n Will the option affect your most hazardousor
largestwaste streams?

n Can you determine annual operating'costsand
capital costs of the option?

fl Is the option easy to implement?

Operatingcost estimate

E Does the technology have a track record?

Capital cost estimate

fl Are there case studies describing the
application of the option in the industry?

tr Do you know if the option will produce waste?
What typesand how much?

$

tr Do you know if the option requires different
raw materials than previously used? What
types and amounts?

tl Will the wastebe lesshazardousthan that
producedbeforeimplementingthe option?

n Wil those different raw materials be less
hazardous?

n Are you surethat the option doesnot shift
wasteto a differentform, or to a differentprocess
within your business?

Don't exclude any option until it has been analyzedcompletely. High tech options are not always the
best, especiallyat first. If you're just beginning a pollution preventionprogram, you'll seepositive
results quickly if you select an option that is easy to implement. This will give everyone incentive to
continue. Many businessosfirst prevent pollution through simple changesin businessprocedures such
as improved housekeepingandrwastesegregation.As they gain experience,they move on to more
challengingoptions.

Take a closer look at those options to see if they are economically and technically feasible. Again,
check those that apply. Put a questionmark by those you're unsureof, and try to find the answer.

Pollutionpreventionoption:
EconomicEvaluation
! Is this option within your price range,
consideringboth capital and ongoing operation
costs?
I Does this option have an acceptablepayback

n Does this option reduce your raw material
costs?

n Doesthis optionreduceyour utilitiescosts?

E Does this option reduceregulatory compliance
costs?
tr will this option reduce the costs associatedwith
worker injury or illness?
n Will this option reduceyour insurance
premiums?
fhic
n
ntinn
rprlrrne
your wastedisposal
n Will this
option
reduce
costs?

I Doesthis optionreducematerialandwaste
storagecosts?

Technical Evaluation

resuire
anY
trackrecord?
have
aproven
n Does
thisoption
flff ffi: T::Lf,:TJ,t"Hlrwill
n Wil this option maintainproductquality?

How much?

n Are you ready to handle new training
proceduresand expertiseif required?

! Will the vendor guaranteethis option?

I Can you add'additional staff if required?
! Will this option createless waste?
n Are you certain this option will not simply
shift waste to another form?
n Is your plant layout and design capableof
incorporatingthis option?

tr will this option improve or maintain worker
safety and health?
!
new material handling, storageor disposal
f:
techniquesrequired?
tr Are materials and parts readily available?
I Can this option be easily serviced?
E Are other businessesusing this option?

Material in this Pollation Prevention Tool Kit is intended only to provifu general information Cor,ttct yo,ur sttte and lacal offtcids, Iocal Ertension
offtce, and vendon for information specifrc to your bushess, Iocatiott, qltd cqutpmenl These nolcrfuts were wrifren by lan Hygwtrom under the
direction of M.F. Dahab and W.E. Wotdl Biolosical Systems Engheerhg, LW Chase HaII, lJnivenily of Nebraska-I)ncotn
68583-0726.
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PollutionPreventionProgramReview
An effective pollution preventionprogram is ongoing. It is important to step back and evaluatewhat
you've accomplished,and set new goals. The following questionswill help keep you on track. Place
a check by those you've done, and a questionmark by thosethat need further attention.
! Have you implementedall the previously defined options?
! Does pollution preventionremain a priority for workers and management?
Have your pollution preventionefforts reducedcoststhrough:
E Reduction of raw material costs?
il Savingson pollutiott control equipment?
n Reducedcompliancecosts?
n Reduceddisposalcosts?
n Improved worker safety and health?
E Reducedinsurancecosts?
! Other

How effective have your efforts been at reducing the following types of wastes?

Amount per year

Amount per year
Air emissions

Solid wastes

Evaporativewastes

Spills/container leaks

Hazardous waste

sporleoprooucnonruns

Heat/energylosses

Systemleaks

Maintenance waste

Wastewater

Out-datedstock

Other

Overspray

Other

E Do you have an ongoing education plan to keep pollution prevention in employeeis minds?

n
tr Havej;ouappliedfor aWatds.?

'':.
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YardWaste,A GrowingConcern
Nearly 207o(by weight, l07o by volume) of
the solid waste from our homes and
businessesconsistsof yard trimmings grassclippings, leaves,brush, and tree
prunings. The amount of yard trimmings
generatedvaries considerablyby region,
season,and even from year to year.
During peak months, primarily summer and
fall, yard trimmings can represent as much
as 25 to 50Voof the municipal solid waste.
Grassclippings accountfor over half of all
the yard trimmings generated.

If your businessmaintainsa
yard, here are a few ideas
you can use to reduce the
waste it causes.Think about
recycling grassclippings
back to your lawn,
compostingleaves,and using
water wisely.
Your CooperativeExtension
office may have more
detailed information specific
to your area.

Returning Grass Clippings to the Turf Will SaveYou Time and Money
/ Grassclippings contain about3-4Vanitrogen by
weight, about25Voof the lawn's fertilizer needs.
rn,'a.
Fottwo*n,,,iexas,pliot,..piqefi,,'participinli
wasno
Thii can saveaboutone fertilizerapplicationevery
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/ If you leave lawn clippings on the lawn, you no
longer need to purchaseplastic bags for lawn
clippings. This savesmoney over a year's time.
/ Becauseit is not necessaryto stop every 10
minutes to empty the mower bag or rake the lawn
after you finish mowing, you can mow a lawn in Il3
less time. Although you'll mow more frequently,
the time spent on each mowing sessionand the
overall mowing time will be reduced.

/ Grassclippings increasethe amount of organic
matter found in the soil. This increasesthe soil's
ability to hold moisture and nutrients in sandy soils,
and improves drainagein heavy soils. All in all,
your lawn will be healthier.

RecyclingGrass Clippings Back to Your Lawn Makes Good Sensefor Many Reasons
/ Yard trimmings take up valuable landfill space,
about 3.5 cubic yards per ton.
/ Yard trimmings are banned from landfills in some
areas.By mid 1995, 20 stateswill have landfill bans
on yard trimmings, the second largest component of
the solid waste stream.
/ Yard trimmings are expensiveto transportand
bury. For example,in Omaha,Nebraska,taxpayers
pay $48 per ton to collect, haul, and landfill waste.

/ Yard trimmings contribute to explosive methane
production in the landfill. Although organic materials
in a landfill breakdown or decomposevery slowly,
decomposition does occur. One of the by-products of
decompositionis methanegas.
/ Becauselawn clippings are made of up to 90Vo
water, grass clippings can contribute to leachate
problems in the landfill, potentially causing
groundwater contamination.

Making the Switch

Fertilization PIan

To help your grassstay healthy,or
to get it in better qhape,do not
remove more than one third of the
blade.and no more than one inch
total height at any one time. For
example,if your lawn is 3 inches
from soil to the tip of the grass
blade, you can remove 1/3 of it, or
I inch. If your mower doesn'tallow
you to return clippings to the lawn,
put the clippingson a compostpile.

The rate of fertilizer application, the frequency
of application, and the source of nitrogen will
determinehow fast the lawn grows. For slow,
even growth, use a fertilizer containing either
sulfur-coated urea or urea formaldehyde as a
nitrogen source rather than those such as
ammonium sulfate, urea or ammonium nitrate
that tend to produce a very fast growth for short
periods. This is important for early summer
applications. Check the fertilizer label to
determinethe specific nitrogen source.

Water Use
In the SU[lrnef; a great deal of water is used on lawns. Make every drop count.
. Place your sprinklers so that you are watering lawn, not driveways,sidewalks,or gutters.
. Ayoid watering on windy days when sprinkler coverage is difficult to predict. More water is probably
carriedoff into the atmospherethan reachesthe lawn.
. Water early in the morning so less water is lost to evaporation.Don't water in the evening; you'll just
encourageplant diseases.
. Turn sprinklers off if water is running off the lawn and onto the sidewiilk or road. Let the moisture soak in,
and begin watering in an hour if more is needed.
. Water deeply and lessfrequently.Lawns wateredtoo frequentlydevelopshallowroot systems,making them
more susceptibleto grub damageand heat or drought stress.

Material in this Pollutian Prevention Tool Kit is intended only to provide general information. Contact your state and lncal officials, local Extension
office, and vendors for inforrnation speciftc to your business, locatian, and equipment. These materials were written by Jan Hygnstrom under the
direction of M.F. Dahab anit W.E. Woldt, Biologital Systems Engineeii!,
LW Chase Hatt, tlnivenity of Nebraska-Lincotn 68583-0726.

Efforts
BIowYour Horn!PublicizeYour PollutionPrevention

ft

Pollution preventionhelps your businessby reducing waste
collectionand disposalcosts.Your customersand your
community also benefit by having a cleanerenvironment.
You can help develop your image as a businessthat cares about
the environment by telling the public about your efforts.
Concern for the environment and its quality ranks high in
national surveys. Your ability to compete in the marketplace
may improve if you use pollution preventionmethods.Let the
public know what you are doing.

/ Document your waste reduction successesin annual reports, company brochures, advertizing, and
pressreleases.And show that you hold true to yow commitment.Print documentson both sides of
the paper. Use paper made from post-consumerrecycled materials, material that has been used by the
consumerand then recycled.Try to use paper that is easily recycled.Also, requestinks that don't
containheavy metals.
/ Shareyour successeswith trade associations,local government,local environmentalorganizations,
and other community groups.
/ Identify your products that are made from recycled materials. Indicate what percentageof postconsumer recycled material was used to make the product.
{ Ot course,minimal packagingis appreciated.Try to avoid excessivepackagingso your customers
aren't stuck with a lot of waste.If you need packaging,try to use materialsthat can be recycled in
your area.Again, let the public know that you're trying to reducewaste.
/ Promote the use of environmentallyfriendly materials.Let your customersknow that you choose
to avoid the use of hazardousor toxic substancesin your business.
I Contactyour local newspaper,as well as TV and radio stations to find out if they have an
"Environmental Hero" spot, telling of local efforts to help the environment.

in pollution prevention. You may want to
Invite a newsreporterto seewhatyou've accomplished
subrnityour own article.RememberthoseimportantW's: Who, What, Where, When and Why. A
samplenewsreleaseappearsbelow.

Pollution
LocalPrintingBusinessPrevents
The ACME Printing Company has
embarked on a pollution prevention
project, reducing the amount of
wasteproduced.They recently
switched from petroleum-basedto
soy-basedinks in their printing
processes.By doing so, the presses
can be cleaned with water-soluble
solutions instead of traditional
solventsthat the oil-basedinks
require.

In addition, soybean sil is a
renewableproduct, raisedright here
in the U.S. This type of ink reduces
our dependenceon foreign petroleum
products.

Awardsand Grants
There are grants and awards for
pollution prevention efforts.
Consider applying for a grant if
you want to try a pollution
prevention idea but just can't find
the money for it. Awards are
available to recognizesuccesses.
There may be stiff competition for
these. but that makes them all the
more prestigious.Just the processof applying
for grants and awards can help pull members of
your businesstogether as a team, and can be a
useful enterprisein itself.

Pollution PreventionTool Number 9

Acme Printing company also
announcesa new line of recycled
paper stock available for printing.
The paper has l00%opost-consumer
contdnt, meaning all the fiber used ts
make it has been through the hands
of the public. This new line allows
the community to complete the
recycling loop; people have more
opportunities to purchase recycled
paperlocally.

Grants and awards may be available on the
local level in your area. Contact your city or
county health department,public utilities,
CooperativeExtensionoffice, or local citizen
environmentalgroups. If they have no grants
or awards to offer, they may be able to point
you in the right direction.
The followlng page lists some grants and
awards available. Incidentally? many states
were developing recognition programs for
pollution prevention efforts when this
publication went to press.Write or call those
contactslisted in Tool la to learn if more
awards or grants are available.

Page 2 of 4

State Pollution Prevention Awards and Grants
Iowa Landfill Alternatives Grant Program. Grants from the Waste
Management Authority Division of the Department of Natural Resources
provide assistancein initiating or expanding solid waste management
projects that are innovative and offer alternativesto landfilling. Application
deadlines are the first Monday in June and the first Monday in December.
For more information, contact:
Tom Anderson (515) 281:8623or Jeff Geerts(515) 281-8176
Iowa Departmentof Natural Resources
Waste ManagementAssistanceDivision
Wallace State Office Building
900 East Grand Avenue
Des Moines. Iowa 50319
Iowa Governorts Waste Reduction Award. This is granted to Iowa businessesor industries that
have implemented a waste reduction project with the best demonstratedenvironmental, economic,
and safety benefits. Awards are given in three categories:large manufacturing facility, small
manufacturing facility, and non-manufacturing business.The deadline for nominations is in June.
Contact the Waste Munug"*"nt AssistanceDivision at (800) 367-1025or lowa's Waste Reduction
Center at (800) 422-3109for more information.
Kansas Pollution Prevention Award Program. The KansasDepartmentof Health and
Environment invites all sectorsof society to participate in the Kansas Pollution Prevention Award
Program. This annual state-wide program recbgnizesexcellence in efforts to work toward a cleaner
"nuiron-"nt. The following levdls of activity are recognized:
Ptedge- Participants pledge to practice pollution prevention.
Shareholder- Participants prepare a pollution prevention plan and establish reduction goals.
Pacesetter- The organizati,onimplements their pollution prevention plan and documents the reduction
of pollutants or conservation of resources.
Trendsetter- The organization has demonstratedpollution prevention measuresthat are easily shared
with similar organizations.
Innovator- The highest level of participation, the organization receiving this award has continued
pollution prevention activities within and also promotes pollution prevention in the community.
Pledge cards, summaries or reports of Pollution prevention activities must be received in the Office
of Pollution Prevention by July 1. For more information, contact:
' Director. Office of Pollution Prevention
KansasDepartmentof Health and Environment
Office of Scienceand SuPPort
Forbes Field, Building 740
Topeka, KS 66620.
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Material in this Pollutian Preventibn Tool Kit is intended only to provide general informalion. Contact your state anil local offtcials, local Extension
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direction of M.F. Dahab and W.E. Woldt, Biological Systems Engineeritig, LW Chase Hall, Univercity of Nebraska-Lincoln 68583-0726.

Number10a

CooperativeExtension& BiologicalSystems Engineering
Universityof Nebraska-Lincoln

January 1995

WasteAssessment
Hazardous
and Non-hazardous
VehicleMaintenance
Copy this form and use a separateone for each
processot areain your vehicle repair business.Some
processestypically associatedwith hazardouswaste
include parts cleaning, chemical storage,fluid
replacement, and facility maintenance.Don't forget
to look at the nonhazardouswaste your business
generateswhen considering waste reduction
opportunities. Check out your office and break areas.

Processor area:

Date:

Write down all hazardousmaterials used as raw materials in the
process or area identified above. Include amounts used per month for
future reference. Consider replacing these with non-toxic substitutes
as they become available.Refer to your MSDS for help.
Hazardous materials

Amount used

Where doesit go?

(lbs or gal/month)

(product, waste)

Wastes
Hazardous wastes vehicle repair businesses may
generate include:
used solvents, used caustic parts washing solution, parts
cleaning tank sludge, lead wheel weights, gasoline mixed
with water, used refrigerant, and lead-acid batteries for
disposal.

Hazardous waste

Amount per month

Non-hazardous wastes: These wastes are often sent to a licensed sanitary landfill. You may be able to reduce
the amount of waste produced,recycle it, or find anotherbusinessor institution that could reuse it. Check the
box if the material is present in your businesswaste stream. Those in bold are typically easy to find recycling
outlets for.

Material

Estimated%
of waste stream

Material

E green bar computer

Pr..c,srrcs
tr PETE(#1)

E white form feed

tr HDPEpigmented(#2)

E white letterhead

tr HDPE transparent (#2)

E white copy

tr HDPE film (#2)

fl white ledger pads

tr LDPE film (#4)

E cash register receipts

tr vinyl bottles(#3)

E adding machine tape

tr polypropylenebottles(#5)

E white envelopes

E polystyrenefoam (#6)

E coloredcopy paper

tr rigid polystyrene(#6)

tr yellow legal pads

E otherplastics(#7)

E coloredletterhead

Ar,uurxr-nvr

pads
E message

E cans

E newsprint

tr foil

tr junk mail

E radiators

E magazines

SrsrL

E windowenvelopes

E steelcans

E stick-onnotes

E engineparts

E cardboard

E other steel(strapping)

E paperplates/cups

Gr,,tss

E napkins/towels

E clear

E tissue

E brown

paper
D wax-coated

E green

paper
L-lplastrc-coated

Y,Inn wASTE

E carbon'paper

E grassclippings

E LBIo.IcID

E leavesand brush

Plpnn

D Trnps

BATTERTES

Estimated 7o
of waste stream

Ornsn

Material in this Pollutinn Preventinn Tool Kit is intended only to provide gelreral informatinn. Contact your state and local officials, local Extension
office, and uendors for information speciJi.c to your business, locatian, and equipment. These materials were wrilten by lan Hygnstrom under the
direction of M.F. Dahab and W.E. Woldt, Biological Systems Engineering, LW Chase Hall, Itnivenity of Nebraska-Lincoln 68583-0726.

\-'

Number10b

CooperativeExtension& BiologicalSystems Engineering
Universitybf Nebraska-Lincoln

Costsof Processes
Copy this form and use a separateone for each
process or area in your business.Use estimates
where actual costs are not available. This
information is important for determining economic
feasibility of pollution prevention options, and for
measuring the successof your efforts.

Processor Area:

Date:

OperatingGosts

Hazardous materials (See MSDS)

Cost per month

Subtotal

Labor and equipment

Cost per month

Subtotal

January 1995

Cost per ffIonth

,Subtotal

Hazardouswastehandlingand storage
t't'. t.

"'
,

t

t,

.",

r,t'.

",'t'--

i . 1 I

,'. .

Snutgtal

,4.

!-

'f-x'

v,*

Hazardous wmte treatment
,i- ',-..

. 1 ,. t

.:,-t.---

'':-i-:

,t

'.
;;,9!{;Pe{,mon{!

Subtotal

..
.;

:

: _.:

'
:

1 .,: ,.

---,.':

. -.,

.':

,'.-_,

l'...
Hazardouswririte,dispobal

Csst,per4ront!

Subtetal

,5^'.

\-,'

;r'r;;-#*;t;

=

Csst pqr:montfi
: --,

:

I

Cost per rnanth
. . . , ' . 1 ., : - '

:

,.\+

ry

, Subtqital
' 1.

.

.

',:

:

'

j
:

'i..

- , ' . . '' . l
,l ,'...;

.

,t..'

.

, , , .. i .

.,,

..

,4nnua[opratingegqts
'

\*c,

l, : i'12 monthsprcr,lear
.

l

Capitaland AdditionalCosts
.

:

This section summarizes your annual capital and miscellaneous costs for each process as it presently
avio+c
I',lI5LS.

Equipmentpqrchase ,

$.

Permitting

$

Construction/installation

$

Contracting

$-

$

Training

Connections to utilities
:
Englneering
Other .

,

Start-up

$

Other

Total annual capital and'additional costs

Total Costs for Process
Annual gperatingcosts

$

Annual capital costs

$

Total costs

Mateiial in ihii Pbllutian Preventbn Tool Kit is i&ended only lo prouide general infofmathn Contcct lour state and local officinls, local Extensian
o!ftee, and wndorc for information speciftt to your business,location, a4d equipment Thescmaterials were wrifren by fan Hygnstrom under the
itirectia4 of M"F, Dahab and W.E. Woldt, Biological SystemsEngineeriig LW ChaseHaII, IJniversityof Nebmskd-Liniotn 68583-0726.

Number10c

CooperativeExtension& BiologicalSystems Engineering
Universityof Nebraskd-Lincoln

January1995

Options
ScreeningPollutionPrevention
Copy this form and use a separateone for each
pollution prevention option you are considering
for your business.

Pollution Prevention Option:

Proposedby:
Briefly describe the option:

What will be affected by the option?
E Hazardous material (name)

n Hazardouswaste

n Non-hazardouswaste

E Product

Estimated impact

Date:

What type ot opdon is this?

tr,Inventoly'change','
"nEquipmentchangc

,.

r.:

E Raw materialchange

*tqry,*,,,,
, ,,.'EProcess

,.: :.

fi Reeyeling.
f, Reusc'off'site

Has this optionbeentried beforein a similarworkplacesetting?[ Yes
Is this a policy change?E Yes

tr No

E Uncertain

tr No

Are thereequipment/material
requirements?E Yes

tr No

, E Facility modifications
Are thereany other'requirements?
n
- " ' r(;quul'rtrEur
_ -utlllty
requlrements
uulry
,_ Specialstorageor handling
!
.:
- ------e
tr Testing
-requirements
-f--------E Regulatoryimpacts

Option approved for further evaluation: E Yes

tr No

Reasonf,or acceptanceor flon-acceptance:

"

i
:

,

Date:

Reconsider at later date? E Yes : E No

Material in this Polltttian Preventibn Tool Kit is intended or.tly to provide general informalioL Contoct your snte and local officials, local Extensian
office, and vendon for informatian specijic to your business, locatian, andrequipment. These materials were wrilten by Jan Hygnstrom under the
direction of M.F. Dahab and W.E. Woldt, Biolagbal Systems Engineering) LW Chase Ha$ (Inivenity o! Nebraska-Lincoln 68583-0726,
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TechniealFeasibility
Here are questions to help you determine if
those pollution prevention options that passed
the initial screening phase are technically
feasible. Copy this form and use a separateone
for each pollution prevention option that has
passedthe screeningphase.

Pollution Prevention Option:

Proposedby:

Date:

Briefly describe the option:

Type of option:

tr Equipmentrelated

tr Processrelated

E Raw materialrelated

n

Personnelrelated

Why do you think this option is feasible?

What areasand personnel are affected?

Are required space and utilities available? tl No

tr Yes

n Uncertain

n Yes E Uncertain
Will productionquality or servicesbe affected? il No
impact
tr High impact
If yes, how.much? tr Low impact n Medium

Yll

p-gction or servicesbe stoppedto modify or install a new system?r

l

to op-erate,
or maintainthe new
Describeany new training procedurgs,orspecialexpeftise'required

.,

'

I

required?
Are new materialhandling,storage,or disposaltechniques
:
E
U
n
c
e
r
t
a
i
n
ilNo
E.Yes
''
: '
Ifyes,explainbriefly,
:

:
Does the systemcreateother environmentalor health and safety problems?

tr No,' n Yes; D.Uncertain.

.

:-

a

.

'

If yes, explain briefly.

Other considerationsor limitations:

. :
Option approved for further evaluation: n Yes
.
I

-

-

:

tr No

Date:

.

,

Reasonfor acceptanceor non-acceptance:

laterrdate? tr Yes, E No
R.econsider'at
, i

'

: .

Contacl lour stqte arl lacaLotfriak, local Extension
Matdriat in this Pollation Prevention Taol Kt is intended only to p7ovtla,general frmation
offtce, and vendor for infoiination specifc to your husinegs,:toealion;itntlequipment Thesenmmrials were
ilireetin tf M,F. Dahab and W;8. Wotdt, Bialogical SystemsEnginceriltg, r,,WChaseHall, Univenity of Nebrasha-Lincoln 68583'0726.
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EconomicFeasibility
Pollution Prevention Option:

Here are questions to help you determine if those
pollution prevention options that passedthe initial
screening ?hase are economically feasible. Copy this
form and use a separateone for each pollution
prevention option that has passedthe screening
phase.

Proposedby:

Date:

Briefly describe the option:

OperatingCosts and Savings
Estimate monthly increasesor decreases
in operating costs attributable to the option.

Increase

Decrease

Hazardous material purchase

$

$

Non-hazardous raw material purchase

$

$

Labor and equipment

$

Health and safety

$

Quality assurance

$

$

Insurance

$

$

Liability

$

$

Training

$

$

Utilities

$

$

Hazardouswaste handling and storage

$

s

Hazardous waste treatment

$

$

Hazardous waste disposal

$

$

Non-hazardous waste handling and storage

$

Non-hazardous waste disposal

$

Other

$
Totals

January 1995

capttar uosrs
:'
Estimatecapital costs of implementingthe option.
Ciist
Equipment purchase

$

Construction/installation

$ . = . , :| ,

Connections to utiLities
. :
Engineering
. :
Permitting

$

',

$

rr''

.

,
' " ,

$ , ,

Contracting

s

Training

$."'

Start-up

$ ,

Other

$

Total capital costs

I'
. , .

$

Newrevenues.' ,
:'
Estimate all new revenuesthat would result from implementing the option. Fotential revenue sourcesinclude
trom recycling, usable by-products, and increasedsales of products.
- - - - rproducts
_
--recovered

Source of reveiiue :

:

Total revenues '

'
.,
Option approv-edfor funher evaluation: tr Y.es
.:
:
Reason for acceptanceor non-acceptance:

Reconsiderat later date? El Yes

E No

,$

Date:
:

tr No

Materiat in this pollutian prevention Toot Kir is intended only to provide general informalion. Contactyour state and tocat officiak, lncal Extensian
to9 wn;'anil equipnefi.,Thesematerinlswerewrtttenbt fan Hygnstrqin'anderthe
offree,and venilors.forinformation speciftcto your business,
w.E. woti, nniosk'al SystemsEngineerins, LW ChaseHall, Univeniry of Nehraslca'Lincoln 685810726.
of u.f. i"n*2nd
;;;;;;"
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PollutionPreventionOptionSummary
Copy this form and use a separateone for each
pollution preventionoption in your business.
Keep a copy in your files for future reference.
You may choose to use an option at a later date,
or you may think of modifications.

Pollution Prevention Option:

Proposedby:

Date:

Briefly describe the option:

Why did you selector not selectthis option?

Is this option technically feasible at this time?
In the future?

E Yes

ls this option economically feasible?
In the future?

E Yes

E Yes

trNo

tr No

I Yes

trNo

fl No

Estimate the reduction that will be achieved. Choose the measurementthat is easiest.

E Hazardousmaterial
E Hazardous'waste
E Non-hazardouswaste

pounds

gallons

Vo

gallons

Vo

gallons

Vo

If you decided not to implement change, did you still provide positive feedbackfor the idea. and
relate that the idea was worth looking into? I Yes E No

Additiond notes:

Matcrial in this Pottilion Preventian Tool Kit k intended only to provide"generalhformation. Contsct lour state and local officiah, lacal Extension
offtre, and vendorsfor information specifu to your basiness,locafwn, did equipment.Tkesematetiak were wri.frenby Jan Hygnstrom under the
direction of M.F. Dahfr and W.E. Woldt, Bialogical SyqbmsEngineerhg, LW Ckce HalI, Universitl of Nebraska-Lincoln 68583-0726.
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Project
Evaluationof PollutionPrevention
This sheet will help you evaluate each pollution
prevention'projectyour businessundertakes.
Make copies of this blank form to use with each
one. Keep this on file to monitor the progress
your businessis making in preventingpollution.

Pollution Prevention Option Implemented:

Proposedby:

Date:

What waste stream or hazardousmaterial was tareeted?
Why? [ Regulated as hazardouswaste
tr Affected employee health

[1 Largest volume

E Most costly

n Waste reduction method was easy to implement

What change was implemented?

Pollution Prevention Technique Involved:
n
fl
E
[1

General housekeeping
Maintenance
Storage
Inventory

L Basic operations

n Equipmentmodification
I New equipmentpurchase
E Raw materialsubstitution

n
!
n
n

Were difficulties encounteredduring trial implementation? Explain.

Were these overcome? fl Yes
How?

E No

Processmodification
In-housereuse
Off-site recycling
Wasteexchange

'

Bo_ttom
Line
The
:
.. :_

r'

{

', -,:. .
Cost of waste disposal

Amount of waste

Prior to chanse $
After chanse
-

$-

Net change

$

Cost,of imple,mentation

I

,r }low were the followins affected?
'
: : - ,.
. 'Product quality/customer satisfaction
'
:
.
:
^

Production

E lncrease
.

lE Increase

,

E ,Decrease ,
:

ElDecrease

E No change

'E

No ctrange

t' l

wrcrlwortplace safety'
Wastb;generation

Elncrease

EDecrease,,ENo'c,frange

.:
'
Business'liability for .pollution
' . . . .

'11 Increase

tr Decrease-

, 1 . '

tr No change

l

im4ge:withinlhe coryngnity Erlmpmve ; - . El=.Decrease , ! No ch4rtge
Eiusiness,
1.,,'''
'
E Increase
E D""tu^"
Worker morale '
- t], No change
Costsof handlingwaste
,
. : '

E Increase

Did you feel project was strccessful?tr Yes E No Why or why noJ?;
.

.

:
'
Did :you pr$licize the pollution'prwention.prdect within the'following:
E Business E TradeAssociation E Community
:

,

' : . . .

, . .

. :

'

"

l

-

.::

1

.
.
'
Ilory? tr Newspaperarticle tr TV spot
E Other
E Trade magazine
.

--^-^-'-"^'J

.

:,

:

:
.
'
tr Radio spot' tr Tradeassocialionmeeting

. . ! . .
' .

:

.
:
Was recognition given to the person who generatedthe idea? tr Yes tr No
.

I

Material in this'PoUutian hewntinn ,Iool'Kit is intended only to provif. general inforn ttbiL Contactlour state aut lopat,offia
the
ffie, and vendorsfor tnfurqrytiop gpeci;frc:toyour business,localhn, did equipment.These materials w;qre:yritten by Jan Hygngtrom unfur
direction of M.F, Dahab and WiE..Woldt, Biolagical SystemsEnginzering,.LW Clwie llall,.Univenity.of Nebraska-Lincolh 68583,0726.
-
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ToolKit
Evaluationof PollutionPrevention
Yourfeedbackis importantto us! Pleasetakea minuteto answerthe following questionson both
sidesof this sheet.Thenfold, securewith tape,andmail. Thanks!
No

1.Thematerialsin thetool kit:

Yes

Some

1

2

3

4

5

pollutionpreventioninto my business. 1
helpedme incorporate

2

3

4

5

helpedme reducethe amountof wasteproducedat my business.I

2

3

4

5

pollutionprevention.
werehelpful in understanding

By how much?
-

poundspermonth.
gallonsPermonth.

2. Read each of the statementsbelow and rank yourself at the presenttime. Next, think back to
your understandingabout each statementbefore using the tool kit. Circle the appropriatenumbersusing the following key:

I = ro understanding/involvement
2 = little understanding/involvement
3 = moderateunderstanding/involvement
4 - good understanding/involvement
5 = excellent understanding/involvement

How would you describeyour understandingof:
After using materials
the concept of pollution prevention?

2

3

4

5

2

3

4

5

I

2

3

4

5

environmentalbenefits of pollution prevention? |

2

3

4

5

I

pollution prevention methods: including
I
good housekeeping,purchaseand inventory,
raw
material
substitution,
changesin equipment,
changesin technology?
economicbenefitsof pollution prevention?

|
implementingpollutionpreventioninabusiness?
.J

2

3

4

5

Before using materials
|

2

3

4

5

2

3 4

5

I

2

3 4

5

|

2

3 4

5

|

2

3 4

5

3. WhatTool Kit did you receive?
n Drycleaning
fl

Metalfinishing

I

Autobodyrepair

...:

fl Vehiclemaintenance
I

f]

FarmCooperative

4. In what stateare you located?
5. How many peopledoesyour businessemployfull-time?

part-time?
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UNITED SIATES
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BiologicalSystemsEngineeringDepartment
Universityof Nebraska-Lincoln
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