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POLLUTION PREVENTION OPPORTUNr_ ASSESSMENT BENCHMAR.tK_NG:
RECOMMENDATIONS FOR HANFORD

ABSTRACT

Pollution Prevention Oppo_ty Assessments (P2OAs) are an important
first step in any pollution prevention program. While P2OAs have been and are
being conducted at Hartford, there exists no standard ffuidance, training, tracking, or
systematic approach to iden_g and addressing the most important waste
streams. The purpose of this paper then is to serve as a guide to the Pollution
Prevention group at Westinghouse Hartford in developing and implementing
P2OAs at Hartford. By'searching the literature and benchmarking other sites and
agencies, the best elements from those programs can be incorporated and piff'alls
more easilyavoided.Thissearchbeganwiththe1988documentthatintroduces
P2OAs (thencaLledProcessWasteAssessments,FWAs) by theEnvironmental
ProtectionAgency. Thisimportantdocumentpresentedthebasicframeworkof
PZOA featureswhichappearedinalmostalllaterprograms. MajOrDepartmentof
Energy"programswerealsoexamined,withparticularattentiontotheDefense
Progran_P2OA methodofagradedapproach,aspresentedat"theKansasCityPlant.
The graded appt-oach is a system oi:conducting P2OAs of varying" levels of detail
depending on the size and importance of the waste stream. Finally, privam industry
programs were examined briefly. While all the benchmarked programs had
excellentfeatures,itwas determinedthatthesizeand missionofHanfordprecluded
liftingany one programforuse.Thus,a seriesofrecommendationsweremade,
basedon theliteraturereview,inordertobeginan extensiveprogramofP2OAs at
Hartford.Theserecommendationsareintheareasof:.facilityPollutionPrevention
teams,P2OA scopeandmethodology,guidancedocuments,trainingforfacilities
(andmanagement),technicaland informationalsupport,trackingand measuring
success, and incentives.
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POLLUTION PREVENTION OPPORTUNITY ASSESSMENT BENCHMARKING:
RECOMMENDATIONS FOR HANFORD

1. INTRODUCTION, or WHY P2OAs?

Most people agree that Pollution Prevention Opportunity Assessments
(P2OAs) are a critical first step in any pollution prevention program. A P2OA is an
activity conducted by a select team which identifies and prioritizes waste streams,
examines the processes which cause the generation of the waste, and discovers ways
to reduce this waste. Most P2OA programs begin with management commitment as
well as the identification and prioritization of waste streams on which to focus.
Conductinga P2OA consistsofbasicsteps:selectionofa team,gatheringofmaterial
inputsand wasteoutputs,understandingthewastegeneratingactivity,
brainstorming,pollutionpreventioninitiatives,and rankingthoseinitiatives.A
goodPZ program shouldalsohaveamethodtomove fromtheP'2OAprocessinto
implementation of the top initiatives. P2OAs are considered the standard method
to identi_ and rank pollution prevention initiatives. It is used and recommended
by the Environmental Protection Agency (EPA), the Department of Energy (DOE),
private industry, and other state and federal regulatory agendes.

However, not all P2OAs are alike. Many factors affect how a P2OA should be
conducted, including size of the facility or site, number of waste streams, types of
waste created, consistency of operations, and resources available. The Har_ord site
contains1,450squarekilometers(560squaremiles)ofland,over32facilities,almost
200hundredon-and off-sitewastegenerators,and thousandsofwastesources.
Additionally,FIanford'scurrentmissionofenvironmentalrestorationcausesmany
operationstobe discontinuousand projectoriented,unlikeaproductionfacility.
Clearly,Hanford'sP2OA processmustbe abletohandleandprioritizethenumber
and uniquenessofwastestreamsinamanageablefashion.

InordertodetermineartappropriateP2OA process,thePollutionPrevention
groupat:WestinghouseHanfordCompany benchmarkedP2OA programsatother
Department of En_ sites, guidel_esfrom theFawfronmentatPro_n Agency',
and activities of private industry, as well as a few fadlities at Fl"anfordarready
performing- P2OAs. Additionally, regulatory requirements were examined and
discussions were held with Hartford personnel. Finally, training-was mkert at the
DOE funded P'2OA lead Site at the Kansas City Plant. This paper presents details on
the situation a_"Hanford, comparisons of different established programs., and
recommendations for an efficient P2OA process for Hartford.

In order to clarify any confusion with past terms, this note: "Pollution
Prevention Opporttmity Assessments (P2OAs)" is a new term for what was formerly
known as "Process Waste Assessments (PWAs)." The term P2OA provides a new
name forthesame function,focusingnow on theend result--thediscoveryof
solutions----_atherthanon aprocess.Additionally,P2QAS includewastefromall
activities,notjust"processes,"and fromallmediaincludingsanitary,hazardous,
radioactive,mixed,air,water,andenergy.Thisbeing:aproactive,positiveway of
lookingatthisactivity,P2OA willbe usedthroughoutthisdocument.Additionally,
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forolderdocuments which use thetermPWA, itwill0e assumed thatP2OA could

be used initsplacenow and thatthetermsareinterchangeable.

2. RANFORD SITUATION & CRITERIA

Sincethe P2OA processisdependanton thefacilityorsite,an evaluationof
theHaxffordsitesituation(size,mission,processes,etc.)was conducted.Any F2OAs
already-beingconductedwere noted,sincewhat isatwork now shouldnot be
neglected.Additionally,regulatorydriversand suggestedguidancefrom regulatory
agencieswere identified.From these,a listofcriteriafortheP2OA program were
identified.

2.1 Kanford'sSituation

Initially,perhapsmost dauntingaspectofHanford isitssheersize.Itincludes
1,450squarekilometersofland,about17,000employees,hundredsofbuildings,and
some 30 facilitiesdependinghow buildingsaregrouped. However,
communications are currentlymanaged throughan excellentcomputer
communication s/stem (cc:mail)and severalcomprehensivedatabases.FAectronic
mailallowsforeasyfiletransferthroughoutthesite.SWITS (SolidWaste
Information Tracking System) contains waste generation values for all
containerized radioactive, mixed, and hazardous waste, monitored by container and
by' facility, among others, filVIID2 (Hazardous Material Inventory Database) tracks
the hazardous_ventory ateachfacilityand willsoon trackhazardous material
purchases.So,thecomputertoolsand networksexisttoaccessa wide variety"ofdata
and transmititelectronicallywithease.

Additionally.,severalofthelargegeneratorson sitehaveestablished
PollutionPrevention(P2)committees,providinga personnelinfrastructuretowork
with and toexpand. Thereisalsoa centralPollutionPreventionProgram at
Westinghouse HartfordCompany.

The second most dauntingaspectofHanf_rctthenm thenumber ofand

vaxiability-ofwaste streamsand processes.Many oft_ facilitieshaveexpressed!that
theydo notknow" where orhow tobeginP2OAs when facedwiththousandsof
wastestreams.They view each"Process,"be itone timeorrepetitive,asthe
b_neratorofa separatewastestream.Facedwith thistask,they"eitherPailtobe_n or
focuson simplermeasures,suchaspaperor aluminum recycling.Thus,a method
ofprioritizationand simplificationiscriticaltoany.program.

Additionally,and perhapsmost challengingistheoverallmissionof
Hanford--tocleanup and restorethesite.No longeriseachfacilityinproduction
mode, butnow theyeachhave a differentrolefzom eachother.Theserolesare:

analyticallaboratoryservices;decontaminationand decommissioning/
environmentalrestoration;clean-upand maintenance; and wastehandling and
treatment.Some facilitiesservemore thanone ofthesefunctionsatone time,or

willoverthenext30years,theexpectedlifeofthecleanupatHanford.A P2OA

program needs tobe abletohandlethisrangeofmissionsand activities.
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2.2 Regulatory Drivers & Other Requirements
Most waste regulation, such as RCRA, make re.quirements for PoUution

Prevention (P2) as the preferred method of waste handling. More important for this
paper, several state and federal regulations drive the conducing of P2OAs and
recommend their content, as a method of implementing P2.

POE Order 5400.1 mandates that all DOE operations comply with "applicable
Federal, State, and local environmental protection laws and regulations, Executive
orders, and internal Department policies" [U. S. DOE 1, 1990]. 5400.1 also requires a
P2 ProB"r'amPlan in place at each site. A P2OA program could be interpreted as
meeting that requirement.

In fact, the Implementation Guidance for DOE Order 5400.1 specifies that
"[t]he basic elements of an effective_waste minimization program" includes.
"periodic waste minimization assessments/audits" [U. S. DOE 2, 1990]. The order
goes on to define these assessments as "a continuing effort," not a "one time
endeavor" [U. 5. DOE 2, 1990]. It then states that a siteshould conduct high priority
options first, then lower priorities, although no definition is made of how to
prioritize. Finally, it suggests assessments look at: characterization of waste streams,
mapping of the process of waste generation, examining procurement, and finding
opportunities. A copy ofthissection ofthe guidance can be found in Appendix A.

For Hartford, a significant state requirement is contained in Chapter 173-307 of
the Washington Administrative Code (WAC 173-307). This code only regulates
hazardoussubstanceusersand hazardouswastegenerators.Therequirementsfor
thislawarefacilityplans,prioritiesgoals,andreporting.ThepriozitiesforP2
initiativesarethestandardhierarchyofsourcereduction,muse/recycling,and
treatment. WAC 173-307-030 (2), the section which relates to P2OAs, states the plan
shall include:

"...an identification of hazardous substances use and hazardous waste
generated by the facility, a description of facility processes, an identification of
reduction, recycling, and treatment opportunities, an evaluation of those
opportunities,a selectionofproposedoptions,performancegoals,andan
implementationschedule.':[Ecology,19931

Even more detailon th/scanbe foundfnthe FolIutfonPreventionPlanning
GuidanceManual forChapter173-307[Ecology1993],whichincludes19worksheets
and 5 appendix forms for each facility. Six to twelve of these worksheets am
recommended for each hazardous waste stream. These forms cover the items listed
in the quote above, with the evaluation of opportunities based primarily on costs.

Besides strict state and federal regulations, DOE has issued two Guidance
documents for P20As. Before most of the progzams were started at the DOE-sims,
DOE-HQ issued the Waste Minimization Guidance for Process Waste Assessments
[U. S. DOE 3, 1990]. This Guidance should be considered to have some regulatory
"teeth"toit.The coverletterthatissuedthisdocumentstatedthiswas toassistin

waste minimization efforts and in the compliance with DOE Order 5400.1,5400.3,
and 5820.2a. This letter specifically stated that, "Process Waste Assessments should
becomeone ofthe standardelementsofourcurrentWasteReductionProgramand
shouldbeintegratedintotheprogramaccordingly"[U.S.DOE 3,1990].
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The programlaysoutingene_ltextformatthebasicstepsofaP2OA

program.Thisdocumentisa good,concise,ifgeneral,methodologytoconducting
PZOAs. Of interesti5thestrongemphasison managementcommitment,specifying
awrittenpolicystatement.Also,theystate,"personnelwho areassignedtoconduct
aprocesswasteassessmentmustberelievedofconflictingpriorities..."[U.S.DOE 3,
1990].Anotheruniquefeatureisacentraltaskforce,whichiscomprisedofsenior
representativesfromtheorganizational(orfacility)units.Thisgroupestablishes
goals,examinestechr.icaloptions,monitorsprogress,and facilitatestechnology"
transferand P2 awareness.The threeappendicesinthisdocumentlistP2OA Team
Resources,SourceofMaterialBalanceInformation,andGeneralConsiderationfor

Prioritizingthe AssessmentofWasteStreams.InformationfromtheseAppendices
isincludingAppendixA. Overall,thereislittleaboutprioritizingwastestreams,
butithasexcellentguidelineson conductinga P2OA andrankingP2opportunities.

Another,notspecificallyregulatorydriver,includesthe1993Waste
MinimizationPollution Prevention Crosscut Plan. This document strongly
emphasizescosteffectivenessand rapidreturnon investmentfrom the
opportunities found with P2OAs [U.S. DOE 1, 1993]. The Crosscut Plan focuses on all
wastestypes(notjusthazardous),aswellasconservationofwater and energy, as
aspectsofpollutionprevention.ThisbeingthemostrecentofoverallDOE visions,
a multimediaprogramshouldbedeveloped,asthetrendinthe_uture.
Additionally, funding has been provided to Kansas City by DOE-HQspecifically for
training other sites to conduct P2OAs. A discussion of their program is included in
Section 3.1.1. With this in mind, some care should be taken not to overlap work
theyhaveconducted.

2.3 P2OAs atHartfordFacili_es,PastandPresent

When WAC-173-307was initiallyenacted,Hanfordwasexemptasa federal
facility.However,inthesummer of1992,DOE made thedecisiontocomply
voluntarily.Thus,P2OAs wereconductedon over100hazardouswastestreamsat
Hanford over the next four months and these were included in the appendix of the
Han_rdSitePollution P/an(.RL-PPP-92.-I).The result:oftheF2OAs was up to13:
worksheetseach.streamw_ included:list:ofhazazdouswastestreams,cm,renc
and pastpractices,processdescription,materf_balance,reductionopportunity"
identificationteam,reductionopportunities,reductionopportunity"detailed,
technicalevaluation,economicanalysis,prioritizeopportunities,selected
opportunitiesand performancegoals,and fiveyearimplementationplan.

PZ Programstaffworkedwiththefacilitiestocompletetheseformson eachof
theirhazardouswastestreams.However,limitedlaborresources,ashorttime

frame,and thedetailrequiredprecludedextensivepersonalattentionforthe
facilities.Thus,20 facilitiessubmittedtheirforms,while15didnot.Some forms

werenotcompletedfully,thefacilitiesoptingtothecheckthe"furtheranalysis
needed"box.

_ However,positiveactivitiesseemedtohavebloomedfromthisprocess.It•
servedtoform facilityP2 groupswherenonehad beenbeforeandstrengthenthose
in existence. Some of the P2OAs resulted in initiatives that were completed.
Although no follow-up was conducted to get a specific percentage of initiatives
implemented, quantitative P2 activities are reported annually by the facilities.
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Whilemanv facilitieson-sitehaveP2 committeesofvaryinglevelsof
activity',threepollutionpreventioncommitteeswereexaminedfortheirF2OA
processes:thePlutoniumFinishingPlant,PFP (conductingdean up activities),the
FastFluxTestFacilit7,FFTF (notinproduction,futurenotdetermined);and Z22-S
Labs(analyticallaboratories).A TankFarmsP2 committee,aswellassome other
groups,arebeginningtoformorareonlysporadicallymeeting.Groupssuchas
FleetOperationshaveexcellentF2 programs,butno formalcommittee.At other
facilities,P2 reportingistheresponsibilityofoneortwopersonswho areawareof
and reporton P2 activity.

PIP hasoneofthemore activefacilityP2 comn_itteeson-site.They meet
monthlyand discusstheirP2OAs,aswellasdisseminateotherinformation.The

committeeconsistsofrepresentatives_romeachofthedivisionsofthefacility..The
manager/teamleader'smainjobisP2 (aswellasSafetyandALARA). Theyclassify
theirstreamsintolargecategories,forexample"PRF _loveboxmaintenance,""office
wastebatteries,"and "new/modifiedcortstructionPainting."Theyhaveseveral
P2OAs occurringatdifferentstagesatthesame time.Theirformsaresimilarin
contentand number astheone'susedtogatherthePollutionP/andam,butare
RUed outelectrorticallyfrommeetingnotes.A copyofoneoftheirP2OAs is
includedinAppendixB. InrankingP2 Lrtitiatives,theyuseaweishtedsum method
withthefollowingcriteria(inorderofiznpormnce),withtherankingin
parentheses:elim/natesorreducesoccupationalexposure(13),eliminatesor
reducesenvironmentalrisk(I0),returnon investment(4),conservesormuses

resources(4),greatestopportunityforvolumereduction(4),reduceswastedispos_
costs(3),and improveswork arehousekeeping(1).Overall,theyhaveasuccess6al
programWhichdependson a dynamicleader,interestedand.activecommittee
members,and a systemofformsand trackingthatiseasilymanaged.Any site-wide
programshouldbecare/_dnottoconflictwithan existingsuccessfulpro_.

Recently,FFTF hasalsocompletedP2OAs fortheirmaintenanceand
operationsunits,and.222-SlabscompletedP2.OAson theirmaintenanceoperations.
Bothoftheseorganizationswererebornsome timeafterthesite-wideP2OAs and
arejuststarting:tohaveconcretesuccesses.One hashad. cl£f_cultyRmclin_ the time
of_members o_ the P2.committees. Addition_y_ Rmding: for _nt_rementatio_oi:
initiativesisofte_takenfromthesame I/miredbudsetr,Ire'getpro_ect_havenot
foundfunding.Bothgroups,whileworkingwelltogetherandhaving:excellent
leaders,have Pallenintothetrapofaddressingtheeasywastestreams(aluminunl
cans,paper,batteries),whileunabletomake apriorit7"listofwheretofocustheir
efforts.On theotherhand,theyhavenotbeengivendefinitiveGuidancefromthe
PZ Group.

Finally,none oftheP2 committeesthusParhaveidentifiedenergysavingsin
their assessments.RecentdocumentsfromEPA andDOE are b_g toinclude
energyconservationasa methodofP2. ThereexistsanenergygroupatHar_ordrun
throughthePacificNorthwestLaboratories.Theyhavenotconductedanyfacility"
energy'audits/P2OAsthusPar.

5
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2.4 Criteria

From the above descriptionofHartford,discussionswith thefacilities,
observationof how theydo businessnow, and regulatoryrequirements,the
followingare thecriteriafora P2OA program atHar_ord:

* Easy to use, understand, and pe.dorm quickly
* Flexibletoadapttomanystreamsand _cilities
• Applicableto_rd's ER/D&D mission
• Uses other DOE work

• Meets regulatoryrequirements
• Addressesallw_stetypes(hazardous,radioactive,mixed,aswellassolid,

liquid, air, water and energy)

3. CASE STUI#[ES & REVIEW

Inorder tohdRllthe"usesotherDOE work" criteriaaswellasseekingout
ideasfrom otherprograms,a benchmarkingprocesswas done on EPA _zidance
documents,atseveralDOE sites,and privateindustry.Summaz_ ofthose
programs followbelow.

31 Envizonmenbd Protection Agency
As the agency dedicatedtothe environment,the EnvironmentalProtection

Agency (EPA) kickedoffthe conceptof P2OAs withtheirdocument The W_te
Minimization Opportunity Assessment Manual. This document descr_es a

recommended procedure for identifying waste minimization opportunities. This
procedure,aspresentedby EPA canbe seengraphicallyinAppendixB and became

thebasisfortraditionalP2OAS. The stopsshown inAppendixB appearrepeatedly
inthedescriptionofplanstofollow,especiallymanageznentcommitment,
employee involvement/incentives,settinggoals,worksheets,materialbalances,

wastestreamprioritizing, operatorinmrviews, sourcereduction concepm,mchnical
evaluation,economic evaluation,and_a finalt_:mfc.The document also._xxluces

theuseof muit_prewo_ hxo_ tosmacmzt F2DAs. l_A __l_ people
using" the manual to modify" the procedures an_ forms tofit their own
circumstances.Although partsofthedocument aredated(suchastheforward

introducing"waste minimization"as a new upcoming term)and theexcessive
number offorms,thisdocument isby farthemost completeand _eneraltodate.
Even latergeneralEPA documents arenotassimpleand easy-to-foUow-fntermsof

P2OAs. The FadIity Pollution Prevention Guide [EPA 1992] is excellent for a fa_lit3r
just starting a new program from beginning to end. However, it is very process
oriented and geared more toward private industry).

EPA has also done significant work with small business through its Waste
Minimization Assessment Centers, now Industrial Assessment Centers. This
program, managed by tmiversities, funds college students tOconduct P2OAS on
small manufacturing firms, free of charge. Opportunities recommended are called
Waste Minimization Opportunities (WMOs). For one program in Colorado, the
average payback period of the sum of initiatives was I year, saving the average small
firm $36,000/year in hazardous chemicals alone. Their current focus now is multi-
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mediaassessments,seekingtoreducehazardousandsanitarywaste,aswellas
conservewaterand energy.ThisIndustrialAssessmentprogramisfundedby both
theDOE and EPA. EPA publishesResearchBriefsand othershortsummariesof
wastereductiontechniquesby processorindustrytype.Theseresourcesofmethods
toreducewastewouldbeveryhelpfulinthete:hnicalfeasibilitystageofP2OAs.

3.2 Other Deparhnent of EnL-I_ Sites
DOE sites all have diffm_.nt missions, which affect how they do business and

how they conduct F2OAs. This section looks at production facilities, national
laboratories and environmental0 restoration sites

3.1.1ProductionFacilities

The firstDOE publicationon P2OAs thatthisstudywas abletofindwas for
Defense Programs. The first edition of the Model Process Waste Assessment Plan
[Defense Programs, 1991] based its program on the EPA Waste Minimization
Opportunity Assessment Manual, discussed in the EPA section of this document.
Thisfirstmanual issetup asa"cookbook"PZOA planforaDefmk_Prosram0DP)
site,includingblanksforfillingsitename,approvalsand othez sitespecifu:
information.ThisdocumentviewsP2OA teamsasoffshootsofthewaste
minimizationcommittee,whichchoosestheleadsforeachP2OA. The remainder

oftheteamisdrawn fromline,staff,orsubcontractororganizations.Sinceitwas
basedon theEPA document,thisprogramisalsobasedheavily'onworksheetsasa
methodofguidingtheP2OA process.The lastAppendixincludes.17worksheetson
43pages.The formsaremodifiedbutverys'tmilartotheone'sintheEPA
document.A more recenteditionofthisdocumenthasbeenreleased[Defense
Programs,1993] which parallels theKansasCityprogram.

TheKansasCityPlantisthe_t P2OA trainingcenterforDOE andhas
receivedspecialfundingforthisendeavor.Thus,itisimportantthatDOE work at
othersitesdoesnotduplicatethesignificantvolumeofworkcompletedatKansas
City(KC).However,itisalsoimportanttonotethattheKansasCityPlant is stilla
productionfacility_producingvaziouspartsancLec_pment for Defense Prepares.
The£vprosz-an_IresbeendesfgneltohanclletheoverLS00:waste stmmms they, have
identifiedand on whichtheyhaveorp/antoconduct-_P2OAs. Kowever,theyhave
leftthedooropen toD&D andER work (andplantoexplorethisoptioninthe
future)by theirdefinitionofa "Process"as"Any existingorplannedoperationor
activitywhich generateswaste orpollutiontotheair,water,and/orland"[Kansas
City,1993].

KC'sapproachisalsobasedon worksheets,10ofthemforthefullapproach.
Theirformsaresimplerand easiertofollowthantheEPA'sforms,butinclude
basicallythesame information.Where KC differsfzompreviousprogramsisthe
conceptofthegradedapproach.Presentedinmore detailintheDefensePrograms
document Modet Pollution Prevention Opportunity Assessment Guidance, this
approach introduces the concept of three levels of detail for P2OAs, based on the
prioritization of the activity. (This approach also expands the concept of prioritizing
waste streams more fully than other programs to date). The graded approach is
designed to be a "cost-effective and flexible methodology which allows individual
sites to prioritize their local concerns and align their efforts with resources aUocated,
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whilealsoprovidingsome consistency,throughoutthe DOE toperformPROAs'"
[DefensePrograms,1993].TheyviewlesscomplexP2OAs asappropriateforsmallor
less-toxicwastestreams.

The firststepinthegradedapproachisthedevelopaprioritymaterial/waste
streamlist,a listofmaterialinputsandwastestreamoutputswhicharemost
important.They stronglyrecommend inductingthefollowingon thislistwaste
withno approveddisposalmethod,wastewhichismore than5% offacilitytotal
wastestream,CleanAirActClassImaterials(Ozonedepletingchemicals),ERdA
33/50, and known human carcinogens. Their "su_md" items seem to include
everythingelse,Le.wastethatisregulated,permitted,ahealth/safetyrisk,and
municipalsolidwaste.

The nextstepistoperformaLevelIassessmenton theprocess.LevelI
definestheprocessthroughdescriptionand a flowdiagram,documentswhat waste
minimizationactivitieshavealreadybeendone,and determinesifmore analysisis
needed.Thisisabout3 worksheets,whichincludes a simpleprocessflowdiagram
with"fillintheblanks"forinputsand outputs.The finalquestionasksifthis
processinvolvesmaterialsorwastesfromtheprioritylistPollowinga logic
diagram,iftheanswerisno,thenthisassessmentstops. If theanswerisyes,thena
weightedsums crimriasheetiscompletedtodetermineifaLevelIIorLevelHI
assessmentshouldbecompleX. A streamthatscoresunderacertainvaluein
weightedareasofcriteria,getsthelevelIIassessment;,overthatscore,amore
detailedLevelIIIassessment.LevelIIgoesdirectly into brainstorming"options,
estimatingtheirfeasibility,costsandsavings,and s_ar_ g (totalOf two more

worksheets).A LevelIIP2OA isincludedinAppendixB. A Level]Eliexpandsthe
P2OA team,expandstheflowdiagramworksheets,completesa detailedmass
balance,evaluatesmaterialcost,and includesmore complexformsforoption
generation,an evaluationofinitiativesby more weightedsums,and adetailedfinal
report(totalof10more worksheets).

A finalcomponentoftheKansasCityprogramistheintegrationoftheir
formsontocomputersoftware.WhiletheybegantheirP2OAs wi'thoutany
computerizedtrackingor reporting, they reco_ the advantageso_ • trac!dng
programanc[cen_ collectfonpofnt.Thelrusea database mmms_nent.
proE'mm called PHeMaker Pro,,wI_chrunson theboththe Apple Madutosh and
Windows basedsystemswithno fileconversionrequired.The softwareisrelatively
easytorun, butsome tmhtingisrequiredtoattainprofidency.The dam isentered
by eachP2OA teamasassessmentsareconducted.

Overall,theKansasCityPlantand theDefenseProgramP20A programsare
excellent,especiallytheconceptofa gradedapproach.However,theleveloi:detail
theyrequireforthetypicalP2OA is only appropriateforasitewithregularprocesses.
KansasCitylistedalltheirprocessesandisconductingP2OAs onthemoverthenext.
fewyears.A siteundergoingdean-up,environmentalrestoration,orsignificantlab
researchneedstohavea faster,trulyon-goingprogram.Still,theKansasCity
program can be a basis for this kind q_fflexibility.

32_2 NationalLaboratories
The nationallaboratorieshavealsobeenatwork ontheirF2OAs. One of the

mostpublishedisthe IdahoNationalEngineeringLaboratory(INEL).Theirwaste
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generation tends to be from thousands of smaU processes, as well as some D&D
work being conducted. They started their P2OA program in late 1990 in response to
the DOE PWA Guidance. While including many of the basic steps, their worksheets
tend to be simpler and less structured that Kansas City's or EPA's. This correlates
with their laboratory, and not production, mission and was done by design. They
describe the forms in the following manner.

Because the I_A worksheets Weretoo complex and cumbersome to be of use
to the trainees, the idea of not providing or requiring worksheets was
discussed. INEL-specific worksheets were developed, because such
worksheets would serve as an outline of PWA requirements. These
worksheets met the requirements, but were flexible enough to aid in the
completion of any type of PWA [Lientz, 1992].

INEL encouraged people conducting the P2OAs to change the forms to fit their
process, if need be, not the other way around.

During the initial training sessions, INEL ran into resistance from the F2
coordinators of three areas: laboratory operations, research and development (R&D)
and environmentalrestoration(ER),includingdecontaminationand
decommissioning(D&D). TheyfeltthatFW'Aswereinapplicabletothembecause
theirprogramswere variableand unpredictable.INEL providedthemwithextra
"assurance"thattheseactivitiesmay notbeaswelldefinedbutthereexistsmany
wastereductionopportunitiesinthem.Inthecaseoflabwaste,thelabcoordinator
lookedatthethousandsofexperimentshehad and concludedthatIWVAscould
onlybeconductedbygrouping.Thelabprocessesweregrouped,into5categoric:
collectionand disposalofexcesschemicals,inventoryandprocurementof
chemicals,photographiclaboratories,acid-analyticallaboratories,andexperimental

I waste.The wasteswithineachgroupwerethenidentifiedandprioritizedbased,on
quantityand toxicity.Thentheactivitiesthatgeneratedtheprioritywasteswere
identifiedand examinedforwastereductionopportunities.Onceonewastestream
was completed,thenthenexton theprioritywastestreamwasdone_D&D/ER was
handled_by conductin8"theP20A beforetheactivity.A P20A wasconducted._ a
checkl_tform and hadLtobefn_ude_intheD&D pIam Overall.at:INEL, F2.OA_
were conductec_ wfth an emphas_ on "_exibility"as welI as a common sense
approach" [Lientz 1992]

INEL also included a resource package in the training, which included
management support documentation, P2OA requirements, example P2OAs,
technical information of P2 solutions and helpful resources. INEL has also
developed a computer database/reporting program, but is currently examining other
options.

Likesome oftheareasatINEL,LosAIamosNationalLaboratories(LANL) as
a wholewas initiallyresistanttoconductingP2OAs. Theyfeltthattheywerea large
site(43squaremiles)and,asa lab,had suchadiversecollectionofsourceswith
similarprocessesexistinginmany locationsthatP2OAs wouldnotbecost-effective.
So,theydevelopedaprogramwiththreecri_a: usableby thegenerator,flexiblein
thelevelofdetail(gradedapproach),and providesaccesstooutsideinformationon
possiblesolutions.Sincemuch ofthegenerationand materialflowinformation
was alreadycomputerizedatLANL, theydecidedtoinstituteafull-blownelectronic
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P2OA system, based on computer modelling (for material flow), a graphic
information system (for facility, locations), and links into databases of generation
and solutions information. They view it as a "environmental information system"
linked to computers throughout the site. The system is in limited use now, without
the graphic interface. A prototype of the complete system is complete and a
production version is scheduled to be completed by the end of FY 1994.

3.2.3 Environmental Restoration Sites
The current mission at an increasing number of DOE sites is one of

environmental restoration (ER), which usually includes decontamination and
decommissioning (D&D). D&D consists primarily of shut_ng down and removing
structures, while ER includes the cleaning of soils, groundwater, and the return of
the land to a more natural state. Some sites such as Hanford have this as their :
primary mission, while others such as INEL are conducting ERas well as other
missions.The criticalconcernwithER sitesisthatthe majorityofwastegenerated
is by one-time processes, often on large scales (such as cleaning up and tearing-down
a building). The traditional P2OA, which relies on analyzing a continuing process,
isnotpossible.

Some d/scussionofD&D atINEL isinSection3.Z2.,wheretheyrecommend
P2OAs be conductedbeforetheactivity,intheformofachecklistHowever,in
conversationswithINEL persorm'*l,theydo notcurrentlyconductP2OAs on D&D
/ER wastes,withtheexceptionofrepetitiveprocessessuchassamplinganalysisand
HealthPhysicssurveys.

In order to do a brief survey to determine what other sites might be doing in
thisarea,thetextdescriptionsofPP.activityand thesitemissionsofthe1991-92
AnnualReport[U.S.DOE 1993]was examined.Two sitesthatseemedtobe
conductingP2OAs, hada ER missionanda contactname throughtheKansasCity
P2OA resourcesdocumentwerecontacted--theWe[donSpringsiteandtheOak
Ridge K-25site.

The Weldon SpringSiteRemedialActionProjectisa 230acresite30 miles
west of Saint Louis, Missouri. "l_e site had been used for an ordnance works for the
Army and_forprocessinguzaniumanctthoriumby"theAtomicEnergyComm_Rm.
Now- the site _s on the EFA. National:Prior_ffeslist an_ has a:full EK mfss_on, rn _r
phone conversation with a representative of the site as well as from their P2
Awareness Plan [We[don Spring 1991], they conduct almost all their assessments
prior to the be_dxming of the activity. This "Waste Minimization Analysis" is
conducted according to a formal procedure. This procedure covers two major
activities: a review of all requisitioned hazardous materials and a review of all
activities which plan to generate new waste. Substitute chemicals are
recommended, as well as what P2 activities should be implemented.
Documentation of this process is required for each activity or requisition, with a 3
page form for the waste generation activities [see Appendix B].

We[don Springhasidentifiedtheir keydementsas_reducenewlygenerated
waste;focuson wastefromheavyequipment;,and controlchemicalscomingin.
They alsodo trainingforsub-contractors,haveconductedaninvolvedP2OA on
personalprotectiveequipment,and havesegregatedtheirD&D waste,hopingto
recycleinthefuture.Overallhowever,theyexpressedthattheywerestruggling
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with how to deal with non-process waste, setting goals, showing progress, and
getting releases for recyclable demolition wastes. They are seeking other solutions.

Oak Ridge K-_ Site was formerly used for enriching uranium for the Oak
Ridge site. The diffusion fadUties were shut down in 1985 and the K-2S site is
currentlypreparingforD&D operationsstartingin1995.Shortageoffundinghas
beentheprimaryproblemforP2OA work forK-25,thoughthatisstartingtochange
throughtheeffortsofK-Z5employees.Mthough theyhaveconductedP2OAs inthe
paston severalconsistentwastestreams(oil,fluorescentlightbulbs,sludge,
photographicwaste),thisyeartheyarefocussingon thepre-assessmentstage.They
aredevelopingprioritywastestreams,processdial-ares,andsettinggoals.Next
year,money willbeavailableforconductingP2OAs. TheyhavelookedatER/D&D,
viaexcessingand recyclinglargepiecesofequipment.However,theyhaveno
formalpre-evaluationphase.

Overall,thisstudydidnotfindanysitethatseemedtohaveacompletegrasp
onhow tohandleD&D and ER waste.Many sitesareawareoftheproblem,and it
hasbeenarecurringthemeatconferences.KansasCity'sDOE trainingprod-amis
consideringaddressingthiskindsofwaste,duem thecarforitbymany sites.
HartfordaloneestimatesthatD&D wastewillaccountfor9% (39,100m3) and the ER
willaccountfor30% (129,400m3)ofthetotalwastegeneratedoverthe30year

cleanupof thesite[Westinghouse1993].Certainly,withtheentireDOE-complex
downsizingand decommissioning,D&D/ER wasteswillneedtobeaddressed.

3.3 PrivateIndustry
Many privateindustrieshavebeenproactiveintermofPollutionPrevention

Assessments.DuPontChambersWorksinWashingtonworkedactivelywithEPA
ina two yearprojectassessing15wastestreams.The implementationof/mtiatives
from7 oftheassessmentsreducedthosewastestreamsby73%. Implementationof
initiativesfromall15assessments(now inprogress)hasthepotentialtosavethe
company almost$15millionperyear[DuPont1993].This_sonlyoneexampleofthe
manufacturingsavingsbeingfoundby companiessuchas3M, Proctor& Gamble,
Intel,and.themany smallbusinesseshelped-by IRmA[Price,19931.However,the
method_ofconductfngF_O_ use_by thesecompan/es_sbu_alIlrt_emethoc[
recommendddby EPA andapplyprimarilytoproduct/on_ms.

However,some ofthesefirm'sprogramsareuniqueandcouldbeapplied,to
Hartford.Importantsuccesscriteriafromprivateindustryinclude:prioritizationof
wastestreams,definiterateofreturnrequiredforprojectimplementation,progress
trackedand communicated,responsibilityandaccountabilitytiedintoP2success,
recognitionforemployees,integratedintopre-manufacturingdecisions,inclusion
ofP2 aseparatebudget,useofrecyclingaswellassourcereduction,andtheuseof
new technolog7 [Price1993].Thesecriteriad_er insignificantwaysfromthe
DOE/EPA focuson regulations,worksheets,committees,andreductionpro_ams.

Inan efforttotapthepeopleresource,incentivesandreco_rtitionmust also
be included.Hartfordisa leaderincostsavingincentiveprogramsforemployees,
and PZ initiativescanbe submittedtothem.However,anotherinterestingprogram,
witha more technicalbent,isbeingusedby theLouisianaDivisionofDow U.S.A.
Dow beganan energyconservationprogramin1981.Itbeganandgrewintoart
annualContestforemployees,whereemployeessubmittedideastoreducewaste,

11
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saveenergyand increaseyield.The'contestisaimedatengineersintheplant,and
thecurrentrulesarethatprojectsmustsaveatleast$100,000/yearand havea return
on investmentgreaterthan50% (2years).The programhasbeenan unqualified
success,surprisinglysavingmore money eachyear,withincreasingparticipation.
Dow credits the success ofthisprogram with these qualities:

• Sustained management support
• Organized centralcommittee(focalpoint)includingen_neersand an

economicevaluators.
• Started small

• Developed grass rootssupport.
• Encourages people with problems to look for solutions
• Kept paperwork simple".
• Reviewed project before implementation
• Hold contestoncea year,fitting in with budgetingprocess
- Contestcommitteedoesnotcontrolcapital,managersstilldo
o Winners receiveonly recognition--notcash!
• Worked throughexistinglineo_ation--no new levelofhiemmhy
- Creditgoesto Plants
- Educates and trains people
• Auditsofimplementedprojects(follow-upon success/failure)
" No goals(forspecificreduction)
• No gimmicks(professionally"ran)
• No monthlynewsletter(buttheydo aprojectsummary eachyear)
o Givepeopleideas(notprojects)

Their primary concept:. The way you reduce waste is try installing projects that
reduce waste. And although these qualities and this concept is for a contest, many of
these could be directly applied to a P2OA program.

4L FAOA _GRAM_ _ RECOMM_&TI_ON$

Based on thecriteriaspecifiedfor Hartford in Section14 andthereviewof
othersitesand sourcespresentedinSection3.0,thefollowingrecommendationsof
criticalelementstobeincludedina P2OA programarebeingmade. Theyare
separatedinto7 general program categories. All of these will require more
developmentfortheirimplementation.

4.1 FacilityF2Teams
FacilityP2 committeesshouldbe thecentralworkingunitforF2OAs. This

committeeformsthecentralP2 team fromwhichoriginatesP2OA teams.
First-,thedefinitionsofthefacilitiesatHartfordshouldbefinalizedasmuch

aspossible.Wastegeneratorgroups,groupsoflikefacilities,mightalsobeamethod
toallowa singleteamtocoveralargerscope.However,facilityorwastegenerator
groupdefinitionsshouldnotbreakup existingcommittees,norshouldtheybe
artificialand uncomfortabletotheexistingfacilityculture.

12
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Implementation of the P2OA program should begirt with the existing P2
committees, making sure committees have appropriate management support.
Simultaneously, management support should be fou_,d for facilities with rto
existing committees, in order to form them. A possible so,_rces of this support is
through the environmental compliance officers (ECOs).

Committees should have representatives from each part of the facility and
consist of all range of job functions, including and especially bargaining unit
employees. Committee members should be volunteers, not appointees.

Committeemembersshouldbegivenenoughtimeby theirmanaffersto
adequatelyserveon theteamand performthenecessar7 functions.At least4
hours/weekforP2OAs (includingthereseLrchingofviablealternatives)and
another2 hoursmonthlyforthecentralP2 meeting.

The P2 committeeleadershouldbeabletodedicateasis_ificantportionof
her/his time to FZ activities. At least fifty percent of their time is recommended.
They should be knowledgeable about P2, and an advocate.

The PZOA teams will form and un-form from the main PZcommittee. Each

P2OA should have its own lead, who takes notes, completes any forms and does
follow-up.They alsokeeptheprojecton schedule.Preferably,thelead shouldbe
someonefrom theareathathasthemajorityofthewastegenerationactivity.

The centralcommitteewilldecidewhichP2OAs shouldbeconducted.Aftera

wastestreamisidentified,theP2OA mare,lead.by"theassignedleader,willconduct
theinterviewsand gatherallbackgroundinformation.Afterpresentationofthe
factstothemain P2 committee,theentirecommitteewillconductthe

brainstorming.The costestimatesandviabilitywillbeconductedby'thesubgroup.
The entireprocessshouldtakeImonth forbackgroundinformationgathering',I
meetingforbrainstorming,and 2monthsforideaevaluation.More detailon each
ofthesestepsispresentedinSection4.2.SeveralF2OAs shouldbeconducted
simultaneously,a new one startedeachmonth,ideally.

Finally,itisveryimportantfortheP2 commitmem work activelywith
managementm getideasimplementedaftertheyhavebeenshowrttohave
si_icanf benefit.Whilenotpartof theP2OA process,thisstep_ criticaltothe
successoftheprogram.._.ffain,theteamF2OA leaderwig helpfromthePZ.
committee leader will work to implemerit the selected opportunities as quickly"as
possible.

4.2 PZOA Scope& Methodology
P2OAs shouldbean on-goingactivity,basedon atotalquality/continuous

improvementapproach.The purposeofP2OAs istobe theorganizedmechanism
toimplementactivitiesthatreducewaste.

The assessmentsincludethefollowingsteps(basedonEPA guidanceand KC
training):choosingaprioritywastestream,mappingaflowdiagram,interviewing/
gatheringdata,brainstormingopportunities,evaluatingofideas,and
recommending implementation. L

The firststepforP2OAs shouldbe prioritizationofwastestreamsthrougha
prioritywastestreamlist.Wastestreamsandmaterialsshouldbelistedfrom
SWITS,HMID2, projections,and otherfacilityrecords,andshouldincludeany'
projectedwastefromER/D&D activities.A new listshouldbegeneratedeachyear,
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evenifalltheprioritystreamswerenotaddressedthepreviousyear.Allwaste
typesshouldbe included,notjusthazardous(hazardousislessthan5% by volume
ofthetotalwastegeneration).Also,energ_/ and watershouldbeincludedas
"material"streams,i.e.thelistshouldbe multimedia,includingwaste(haz,tad,
mixed,sanitary),air,water,andenergy.

The I/stofwastestreamsshouldthenbe prioritized.Facilitiesshouldbe
allowedtodeveloptheirown criteria,butGuidanceforimportantitemsshouldbe
given,basedon theKC approach(gradedapproachprioritylist).Thislistshould
certainlyincludecostand volumeascriteria.The entirelistshouldberankedinart
order,notjusta listofitemsthathaveequalpriority[seeDefenseFrog'rams,1993,
pages3-5].The wastestreamslistshouldbeinclusive,butmanageable,grouped
suchthatthereare20-40materialsand streamsperfacility'.Possible8_ouping
categoriesexistintheProjectionsreport['vVestinghouse1993].

Next,the"graded"approach(likeKC) shouldbeapplied.However,the
approachshouldbe imbeddedintotheprograminthefollowingway. Insteadof
focusingfirston theprocessand determiningifitshouldhavea levelI,If,orIll
approach,focuson thestream(likeIN,L).Example ThePP.committeechoosesits
firstwastest-reamfromthepriorityList.A PP.committeemember ofthefacil/tyis
assignedP2OA teamlead"onthisstream.First,alltheactivitiesthatcontributeto
thisstreamarelisted,includingquantities.Theseactivitiesnow automatically
quali_fora P2OA LevelIIorIllsincethey_merated/useaprioritywasteor
material.A number ofactivities,no greaterthan3,arechosenthatasasum
contributeover50% ofthewastestream.A LevelIIP2OA willbe conductedon

theseactivitiessimultaneously.Thismethod savestimeinthatthereisno long"
activitylisttosortthroughtodetermineiftheyquali_,and thismethodfocuseson
thewasteormaterial,ratherthanthegeneratingactivityitself.Also,atHartford,no
LevelITrP2OAs shouldhavetobeconducted,sincetheyareexcessivelydetailedfor
theHartfordsituation.

A levelIIP2OA shouldincludethefollowing,besidesRUingoutKC
worksheets(orequivalent)15,2S,and3S [seeAppendix.8]:visitingtheprocessazea,
inmrviewingoperatorsand peopleperformingthework,reviewingartyappropriate
documents(transportationrecords,etc.),plott/ns"the_8eneratingact£vity,_nd. .
summari.._-ingallmaterialsand wastestreams.ItLsimportanttoasktheoperators
what theythinkshouldbe done(onthespotbrainstormingbypeoplewho couldnot
beon anofficialteam).

Once thebackgroundassessmentiscompete,a short,graphicalpr-_entationof
factstothemain P2 committeeshouldbe doneby theP2OA leader.Brainstorming
shouldthenbe conductedby theP2 committee,usingany"on-thespot"ideasor
ideasgeneratedby theP2OA teamduringtheassessmentasseeds.Generatedideas
do nothavetoFocuson theprioritywastestream,butcanbeon anywastereduction
ideasforthatactivity.

Researchthenshouldbeconductedintothetechnicaland economicviability
ofthebrainstormedideasby contactingvendors,procurement,andotherresources.
Ideascanthenbe listedand ranked,suchasinKC worksheet45.Allaccep_ ideas
shouldhaveapaybackoflessthan2years(50%).Finalresultsshouldbepresented
totheP2 teamon worksheet55,and theentireassessmenttomanagementfor
approval.
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P2C)A.son D&D and ERwould be conducted in a similar way, but the P2OA
would not be conducted when the activity is happening, but as part of the plannL,lg
process. If a D&D/ER project will be one oi: the main generators of a priority waste
stream being examined, then the final planning documents should be obtained.
These should list the expected wastes generated. Then, the P20A team should
conduct a P2OA on them in the same way as above, but by examining the plan (like
Weldon Spring).

All forms should be Hanford-spedfic and based on KC work.sheets 1S-5S, but
kept simple enoUgh for any' P2OA type.

4.3 Guidance Document(s)
Two Guidance 'documents should be prepared to support P2OAs: a deta//ed

one for the facilities; and a summary guide for management.
Hanford Facility Guidance should be issued, based on the EPA Guidance and

the Deferu_ ProszamsGuidance,but with emphasison prioritization o_waste
streams, sourcesof L,do for Hartford, and how to handle one-time processesand
laboratorywaste. The Guidancedocumentshould include stepsfor conducting
P2OAs for a res_daractivity (which would includeob__-wingtheprocess)and for
D&D/ER (inserted in the plam_g process).

The main portion of the document should show, in words and graptdcs, the
steps to conduct a general P2OA as described in semi'on 4.1 and 4.2. Additional
sections should cover:, evidence of management support;, an introduction with a
"why do it" portion; regulatory drivers; an example of several kinds of P2OAs; a
chapter on how to measure and track progress; how to change the general steps for
labs (mainly' how to group activities); and how to change for D&D/ER (mainly, look
at before activity begins).

Appendices should also include specific Hartford contacts and systems for
information retrieval, plus a reference document for technical solutions. If these
are done in appendix modules, they' can easily' be updated individually as needed.
The reference module would include many of the EPA facility spedfic guidelines as
"_e]l as numerous contacts, ffmaUy, there would: be guidelines for _nplementation:
of projects,/ndud_rtg'.basicl_nford_ procm'e_t:policy- andwho to ¢xmtact."
Overall, the document shor.[d be written in plain lans_age and in procedural
format.

The Guide for managers would explain the benefits, briefly explain the
pros'ram, explain what to expect from their PP.committ_, and explain appropriate
budgeting.Thisdocumentshouldbeveryconcise(2-3pages)andclear.

#,.4 Training for Facilities
As there are two Guidances, there should also be two tmh_g sessions. The

longer,workshop-styletrainingwouldbeforthefacility'PP.co,trees. A shorter
introductionmeetingwould introducetheprogramtomar_,agers.

" Each facility training session should be for a single facility Committee. This
training is not a repeat of the work of KC, but rather a method of providing
Hanford-specific information to the facilities. As much waste stream information
shouldbegiventothe facilitiesatthe training (orbefore)aspossible,includingtheir
facility'swastestreamlistsfromSWITS andhazardousinventoryfromHMID2.
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Sources of w_formation for other items, such as water, air, energy and san/ta W waste
(whichhaveno centraltrackingsystem)shouldbeprovided.Beforethefacility,
training,trainersand attendersshouldbeawareofgeneralwasteinputs,streams,
and activitiesattheirfacility.Thisdam canbegatheredinacoordinatedeffort
between the PoLlution Prevention group and the P2 Committee team lead.

The trainingshouldnotbe overhalfday longandshouldbe facilityspecific.
Provided in addition to tra/ning materials should be a resource package,

, which would include the Gu/dance document (which includes P20A examples and
resources), evidence (such as a formal letter) of their mana_menfs support, and
printed waste streams and materials specific to their facilities.

There should also be a preliminary meeting for the management of the
facility about the undergo training. The PZ committee leader should actively
participateintheirmana_ment'strainingwiththeP2 group. This c]_._'L_ieswhat
wouldbepresentedintheMana_nent Guidedescribedinsection43.

4.5 Technical and Informational Support
Support to the facilities shall be provided from the pollution prevention

group. It should include help obtaining written manasement support. Also, a
formal network of facilit7 representatives should be _ormed, either a central task
force or some other mechanism for communication between facility teams. Hnal/y,
a mchnical,support network should also be developed, including a library, a database
of existing F2OAs completed, and a personal knowledge of resources of P2 initiatives
and technolosies. As much ol: this as possible should be provided to the facilities in
the continual updating of the resource packase, the remainder bein S on central file
and a list of the files provided to the faci/ities. This resource should be used as seeds
for brainstorming and research material for viability and cost resea.,v.hinto P2
brainstormed ideas.

4.6 TrackingandMeasuringSuccess
WhiletheLosAlamosNationalLaboratory'skindofcomputersystemisvery

fo_dhin_ Sanctcerm_Irtheway of_ hiram,attemptinS a projectof
scaleistooambitious forrapid:implementationat Han_rd. I_ conceptofkeel_g
itsimpleand startingsmallshouldbeapplied.A standard:databaseformatsuchas
Excel,shouldbe examinedforinitialtracking,makingsureanydatatobetrackedis
specificallyaskedforon theP2OA forms.Thisdatabasecouldthenbeusedinany
latertrackingsystems.

Any trackingsystemshouldinvolvecontinualreportingasP2OAs are
accomplished,and asideasareimplemented,notasa year-enddatacallThe
trackingsystemshouldalsoincludea methodtomeasureprosr_msby theindividual
facility,notjustthecentralP2 group.Thisgivesthefacilitiesaway toshow their
managerwhat theyhaveaccomplished,aswellasgivingthemmore autonomy.

Certainly,computerizationoftheP2OA processshouldbeconductedinthe
nextZyears.Thus,LANL'ssystemandKC'ssystemshouldbeexaminedfortheir
possibleuseatHan_rd inthefuture.
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4.7 Incentives

Several methods for incentives can be used. One of these is to develop a
catchyname forinitiatives,suchasEPA's"W_4C)--WasteMinimization
Opportunity,"pronounced"Whammo." Alsoasloganwouldbegood,ifused
professionally,suchas"An Ounce ofPreventioniswortha FoundofCure" (orAn
ounceofpollutionpreventioniswortha pound ofdean-up;An ounceof
preventionisworthapound ofre.mediation;etc.)

Even more importantwouldbetoinitiatea way foremployeestosubmit
ideasnotnecessarilyrelatedtoformalP2OAs. A modelforthiswouldbe theDOW

contest,which focuseson the technicaland the professional,ratherthangiveaways.
Certainly,any P2 incentivesshouldtapintocurrentWHC incentives

prosrams,suchasECChq.and STI.L'dormationabouttheseprogramsand how to
applyfor them shouldbeprovidedtothefaci//ties.

_. CONCLUSION

By'examiningtheliteraturepublishedand talkingwithemployeesofso many"
pro_tms and orsznizations,onecanseethatP2OAs areanexcellenttechniqueto
identifyingways toreducewaste.Infact,thebasicP2OA requirementsasintzoduced

by the EFA, are still valid and were included in the recommendations for th/s paper.
However, a few new elements needs to be included, all of which were mentioned in
otherprogramsbutnotemphasized.Theseincludewastestreampriorifization,
flexibility,and preplanningon ER/D&D activities.

ItiscriticalthatwastestreamsbeprioritizedbeforeanyP2OAs am conducted.
Witha sitethesizeand diversityofHartford,thefocusmustbeonthelarge,
expensive, or particularly toxicwastestreams.

Second,theP20A programmustbeflexible.Eachfacilityteam,whichwillbe
conductingtheP2OAs willneed to beabletoadaptany programtotheirown
situation.

u H_.y, sin..ceasi_t portionofHanforclgeneratedwasteoverthenext:
years,will be directly"fzom ]_R/D_:) activit/es, it is.absolutely-_ to Rut:the

pollutionpreventionmentalityintothedesiEnersolD&D/HE plans.Thebestway, .
oftenmentionedby otherprograms,butnotinsignificantimplementationyet,is
througha P2OA processon theplanitself.

Thisconcludestheresearchand theliteraturesearchforP2OAs.Now beELns
the implementationofa P2OA programatHan_rcl.
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APPENDIX A: REGULATORYDRIVERS

ThisAppendix indudes:

* Sections from Implementation Guidance for DOE Order 5400.1 [DOE 2.
1990], pases A2-A3.

- Sections from Waste Minimization Guidance for Process Waste
Assessments [DOE 3 1990], pages A4-A6.
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1.5
From Implementation Guidance for DOE Order 5400.1

goals (i.e., 5% _o 15% yearly oE a spec.lfl¢ paz_mT by 8
s_eclf£ed year) for z_duc_Lng _ _lumm o= _mxici_ of each wasT4
s_ream should he se_, af_r performln G an initial essessmen_ of
_achnlc_l and economic feesihillt'F. T_Ls initial asseszm_mmT
could be pezTo_med Qn hlgh p=iozi%'F wam_m _, i.@°, _ am
waste wlCh h/gh relume o= hlgh disposal cram, _ h_hly
c_l,latad o= even banned f=_, cL'l.Sl;eSsl, availabili_Z of
_'.hnolc_y, eT_. The goals should be _la_ wi_ pzod_
Ea_o Even if infozmav.lon on waste gmne¢aY.ion foEmcas_ is
faLTIy Impr_clse, some waste minimization _als should be
es_ahllshed eazly in _ program vi_/% _ha kncwlodga _2_at _hasa
_oals will be revised in ac_.oEdan_8 wiY_ fu_%_1 z_flnemenT_ in

• w_sT_ geneEaT.Ion pEo_e=_ions .and wam_ manager amalysis.

D. Pezlod!g WasCe Nin_m£z&T£on. _ssessmmn_s. Individual
productlon pE_c_sses oE fa¢iliY.i_ _ _ Emvlawed _ a%u_L_M_
p_Tiodi=all_ _ Iden_Lfy oppoE'Cunit=ies 1¢_ minL_izm _ e.Liminal_
waste genera v-lon. T_a results of _/_sm assessman_ _ _e
_8p_E_d back _ _ waste gene._-a_., ioe._ peoria.
opeEa_iC_s 8_mff. _az_eE far.iliads _ __ e _ a£
inde_endenT mxperCs. This process is n_ _ m_8-Ciuut endmav_ but
a c_n_tnu/nG effo_. Once _ hig_ __ vas_8 min/miza_m_

be examiae_ £o_ op_c_:"_m.'L'r.'Lms _ _ mininint was'ca.
gene_-a_ion. [NOTE= Thin P=_cmss W_ _ssessnen_s des_-lbmd
_e draft Applied Research, Development, _em_ne_'aT/=n. T_
and Evalua'¢lort Five-Yea_ Plan a_ _vaZen_ _:_ _hesa waste
minimiza_i_n assessments, and may ha subs_Lt'utad &_ _he PEo_a_
and 0potations Offices' dlsc=e_ion.l The was_m mlnlmlza_
assessments should, aT minimum:

Z. Examine _he a_aila_le da_a on _he _es, amounTa, an_
hazardous _n_uen_ of wam_as gene_--a_¢m_,. _.e..,.
chara_=iza the wa_ st=_anm.

even_'uaL_ win_ up a_ was_._ f=om the =_.e£v_ng doc_
_ha point a_ which _hey beccnta a was_.

3. DeCe=mlne _h_ true costs of _he wastes ganeramd. The
OperaClons O£fices should develop some means to.
calculaZe Zhe costs of _he materials found An _he waste
stream, perhaps based on _ purr.hose price of those
ma_erlals, and _he costs of m@naglng, the wastes that
are generated, £ncludlng re_ula_ry compliance costs°

4. Perform an assessment of prucuramen_ policies. Da_a on
procurement might include uni_ size, s_andlng order
size, non-hazardous substitutes, and sur_ius "
availabilitY/. Evaluation o£ such da_a could lead

A2
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gsae_e_: oversight: of procun_an_ and ba_ con_-ol an
vas_e general=ion a_ _he source.

5. eden=ely oppoE_'unltles e_ all poln_s in a produ_ion

process where me_LTials can he prevented from _mc_:mln_
a wes_l, i.e., po_anClal source =_duc_i=n and Emc_:llng
=echnlques applicable _3 _hose wasT_m.

EXAMPLES:
iii

- IdenClfy opporTunlclas for =w_,:llr,; ma_arlals wiE_in
r.he pz_du_ion process.

- Explore ways Co opClmlze or change process
parameters, such as flow raT_s, temperature o=
_sldenca _imes. _o minimize waste ganeEaT.ion.

- Examine pz_cess design oE operaT_ion improvemenT._ _ha_
may" z_SU_C in raduc'-.ion in chemicals consumed, in_'mme
_he Lifa-_Ime of equipment, oE avoid _he use of
ha=ardous maCerlels.

- Examine ways 1:o elimlnaCe c_ seg_aCe unnecessazy
equipmen_ from areas easily con_mlneCad (e.g., he=
cells).

-Evaluate technology changes o_lenCed _owaz_ e_uipmen=
modiflcaCions. These mlgh_ include changes in T.he
producClon equipment, layou_ or piping, an_ _he use of
auComaClon.

- Examine contamina_on control barz_a_s so Tha_ spills
car_ be con_alne_ an_ _he ma_rla_ __ _

- Ev_ua_ oppor_n_._e_ for __in_ _ha service Ills
of filters or exchange columns Chrough operational '
modifications.

- Develop an assay system so _haC suspect-contaminated
waste can be sor_ed in_o contaminated and non-
contaminated caCagorles.

Xccurace Cos_ &ccoun_£n;. Departments and managers shouldcharged for _he waste managemen= costs of _he was_as _hey
genera_a, i.e. collec_ion, handling, packaging, _ranspor_a_ion,
tree,manE, storage, and disposal. Liability insurance and

_gula_ry compliance costs, such as personnel, permitting and
recor_kaep_ng, should also be charged. The idea is tha_ if

depar_men_ managers are held accoun_abie for _he waste they are
generating, they will be motivated to avoid generating _he waste



,, .o •

" Fcom Waste HinimizaCion Guidance £oc pcocess Waste Assessments

:' 12e

, . :#B

/ APPEHDZXA
4

j*

,,,-" PROCESSWASTEASSESS/lENTTEAMRESOURCES

Listed below are l:yptcal team membersktlls and resources neededfor the PWA.
Becausefacilities va_j tn size and functions, the list is nat meant to be
exclusive. All sktlls may not be neededon all teams. Sameteammembersmay
be pzr_c-ttme; certain skills may be selected 1:oprovide expe_lse on zn "as
needed"bzsis.

Chemica,1(ngtnee_ng
Envtronmntal

Fat11ttt es/T4aintenance
Ffnance/Accounttng

HumanResou_s/Pe_onnel
[nframzttan Systms

r.ega.T
Ha_ntenanca

HatertaT Cantrol/rnventory
Mant toring andCouplt ante

Process Engtneelr-tng
Production

Project Management/Scheduling
Publtc rnfomatton

Purchasl ng/Procurmlnt
qual tty Assurance
qualItyControl

ResemrchandOevelol_t
Szi_ety/Health

Shlpplng/Recelvln_z/Transportatlon
Waste.Trezt_t andOispozzl

p_l/&.u

A4
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• APPBOIXB

SOURCESOFMATERIALBALANCEINFORMATION

Ltsted below are potential sources of information for preparing a matert&l
balance inventory. Me list ts not meantto be exclusive.

Batch Hike-up Records
OestgnHaterial Balances

Emtsstan[nventartes
EquipmentCleantng and Validation Procedures

Mater1al [nventoHes
Operating Lags

Operating PraceclurQsand Manua]s
Product1on Records

Product SpectFtcztt ons
Purchasing Records

Samples,Analyses, andFlow Measurments
WasteHen1rests,

pp_1/&.n

A5
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APPENDIXC

GENERALCONSIDERATIONSFORPR[ORITIZING
THEASSESSMENTOFWASTE:5"TREAH$

Campltmncewith current randfuturl r_gulattons
Costs of waste _nzcjement (treztint anddisposal)
Potential envtronmntal and safety liability
quanttty of waste
Hazardousproperties of.the waste (tncludtn9 toxicity,

/flammability, corrostv_ty, and_zcttvtty)
Other safety hazards to employees
Potential for (or ease of) minimization
Potential for rmovtng bottlenecks tn productionor

waste treament
Potential recovery of valuable by-products
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A_PENDIX B"SAMITE P2OAs

This Appendix indudu:

* I_A Wum _.ization Assessment Procedure from The EPA
Manual/or Waste Minimization Opportunity Assessment [I_PA 1988],
page B1

• A F2OA from Hartford's Plutonium Fin/shing Plant, pages B3-B9.

* A Level ]_ P2OA from Kansas City's Process Waste Assemme.nt
Tra/n/n$, pages B10-B19:

* D&D/ER P2OA forms from Waste MinimizationPollution
Prevention Awareness Plan [Weldon Spring, 1991], pages 820-822.
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1folksiest 7
so_o=_d op_o_tt_L_s, Pe_m_m_o ooal: sad Y_plmmn_a_An S_t_d:_o

rac_£_y name: P!u_nn£um F£nLsh_nu Plan1: .............

P:apa=ad by:n.Eo Wood_lt/_._. l_sy 0a_t: _J_ch 1Io 1974
P_cmls/VilJJl:m 81_lialm NaunQ: _ GeJnt_tl'"_H P_dtt_'5_s:RlqCH002

J i i ii _

P=uces8 __on RacyclLng
oppo_._, __ ......... ,, , i

T_tat=nant r,mplemem=
_mm _m _ mm (ha=i)

, i ii mllll I ItIt il i i i

- r_ £_ _ m_: p=a_ t:o _bLLah mmm:£c goals, LL_ _:Je_£v_ des_jued t=o
lead _ goa_s as soon _ p=ac'_J.cab].l.
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- n'"'_'_'' ' F_'om Kansas Ci_yOs PWA T=aining Level ZZ "P2OA__m_.l_l , a •
I III IIII I

Page I , of..._l..."

•Pollution Prevention Opportunity Assessment

Team & Process Description

PPOAID Codr. CLPT018-LabClean-01
..

"Jim Bllatt Lab Technician x-7142

1",Joe Pembertun LabTechnician x-71S4

Susie Taylor LabTechnicdan x_33
i I

connected to a sanita sewer line. Thesink is locatedIna ventfl

i i

; Potential for PollutionPreventionor Recommend___ons:
ii

Them is potmntialfor pollutionprevention.Jim Bnh_!iott h:,,_m_nyidn_=_and

recommends further analysis to generatew=_t_eminimi_tion __ppom,niti--__-.

B10 1lm3 L5I



Workshut lS

Thisworksheet providesthe scopeand identificationof the pollutionprevention
opporClnityassessment(PPOA) _am. For the PPOA to be succm_ul,
employeesinvolvedwiththe activitybeingassessedshouldbe memberj of the
team. The assessmentteam needs a leader, members,and additional
ruaurcae,as requlnKL

The team leader shouldhave technicalknowledgeof the area's operations'and
the personnelinvolved. The leadershallassemble the team to performthe
assessment. Team membersmay includeengineers,wastegenerators,
wastemanagementspec_lists, sdentists, laboratorytechnidans, andother
llneper_nnel. Additionalresourcesmay be utilizedto provideinformationnot
availablewithin the team. The sizeof the team may be largefor complicated
operations,but shouldbe keptto a minimumto maintainfocus.

1. Elm: Ust the initiationdatefor this PPOA.

7,. Title: Ust the PPOAtitleselect_ bythe team.

3. PPOA ID Code: Listthe PPOA ID Codeselectedby theteam. Thisshould
be a uniqueidentifier.

4. Team Members, Job Classification, Phone: To fadlitateteammeetings • •
and for fidum refemnca,this informationshouldbe completedwhenthe
PPOA tram1is.fi:lmled.

S. ProcmmOucdptfon: This shoulddetail importantallributesof the
opr_0n. Equipment;summaryof operationsperlbrmed,controls,
inputmaterials,and operatortraining(qualificationorcertification)may
be included.

G. Potsntlal for Pollution Preventionor Recommendations:Forthisprocess,
deson1_ the potentialfor pollutionprevention,sourcereduction,and/or
waste minimization.(is there any pollutionpreventionpotantiaifor the
followingchanges: materialsubstitution,procedures,process
parameters,equipment,general practicas,recycling,muse,reclamation,
etc.?) Are them any recommendationsfar thisprocess?

L ° 9p
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Plm ..I.__..L_

Pollution Prevention Opportunity Assessment

Process Flow Diagram

Title or Amlessmerrt ID Code: CLFTOIII-LABCLEAN_01

B12 11/9:3 1:
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Work=hut 2S

I:rocus Flaw Oiagram

This work_Nt WOvidesa methodto documentthe Incus flowdiagramfortlteassessment.
The flowdiagram_ould IdentifyaUAssessmemCod_s) assoc_e4 w_ _e pmc=_ d inp_
m_edm, and _ _0ducm_mes). The nowdbqram sno_d U-ack_ _om _e Ume
mW enter me processboundaryi _ey leave. 11_ d_arn nmmmmsavm,/ =Impll=_ flow
mod¢: a morn dma_eddh_wn may bemcpdmdto khm_y allwsmasmmmLenpesMWfor
com_e_ mu_ep pmcusuL

1. _lffe or Amm_nNmt IO ¢odNs|: LL_the PWA T_e orPWA ID Code_ven on PPOA -1.

• Psge ..__.of__..: In_c=e _e pagenumberfor _s work_ and_e numberof pagesfor
mmwork_mL

& InptnE. LL__e inpu_ma_eflm on_e linespmvkmL F,I in _e Pm_m Namebo=_Then
high.ght mesa ouq_= mm areap_lca_e w um process(e.g.Produc_HsEsn_uk _).
Then_=gorlz= mououtputsimosolid.UqukLorairemission=mmmbyI_l_lkll_l_
the mmmpancUngoutputslnmm. A 8thrum IO _ isprovidedfor eadt sul)-caalgoryof
wesm.

4, Outpuls: The SlrmunIO Codeprovidesa uniformco_ng schemeforme ndesesInfonna_an.
A brief _ descn_on maybe _ In_o boxto thedg_ of theSh_m IO Code.
The ¢:=de im'mmatlonis aummadzN in the _

....s.=....!,O
Oesk]nmr .... Code

ii

• Pmdu= I=_ ..,'-

Non-Hszamous • Nili,,

_I_adlUc_ve RD
Mb_ MX
Other 01"

i| i

_:=lidSlnmmr==l..I.JquJdStresm82. NrStnmm-=3

°L
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I.anvolI a,m,.,,,!,,,._,,,,L,._

Pollution Prevention Opportunity Assessment

Matmdal& W8=-t_Stream Summary

PPOA IO Code: CLPT01G-LABCLEAN-01

Annual TotalReleuu
Input Quantity % % % % %

Matmlal Used Product Recycled Nr uquld Solid

Acetone 101 Ib 1% 98.9% 0.1%

78.2 Ib 99.8% 0_%

Empty 40.8 Ib 100%
Containers +

Does the process require further analysis based on the site's Pdodty
" MatmdaJ/Waste Stream List? Yes _._X..._ :No

Lave! II _ , Lavel III ._._X

11193 1$5
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W_dmheet :_

Thiswarksheetprovidesa briefsummaryof the inputmaterialsandoutp,._
strellrnsham the operationar activitybeingmesNd. Itspurposeis to pn:vtde
thepollutionpreventiontewn anoverviewaf the waste stnmmsresulting
the PPOA.

1. Title: Listthe PPOA titlegivenonPPOA-1.

2. _ment IO Code: List.the PPOA IOCode givenonPPOA-1.

3. Input Matmdld: Lis[ the materialnameswhichenter theopenltlon.

4, Annual Quantity Uasd: Enterthe annualquantityusedforeachrniterlal
listed-Include the unitofmeasure,ekg.,Ibe, curies,stc, Forinput
matedai fromanotherprocess,itmaybe helpfultoalsoidentifythe
_i componentsofthose materiels.

S. % Product: For each inputmaterial,estirmU the percentoftheannual
qum'_tyusedwhich.goesto pmducL • •

• (I. % Recycled: Foreach inputmateriel,estimatethe percentof theannual
quantityusedwhich ismcydecL

T. % Nr: For each input:material,estimatethe pen:amofthearmualquantity
usedwhich is an airwastestream.

8. % Liquid: Foreilch inputmaterial,estimatethe pementoftheannual
querlfltyusedwhich is a liquidwastestream.

9. % Product: For each inputmaterial,estimatethe percentoftheannual
quantityusedwhich isa solidwastestream.

10. Ooemthe process requirefurtheranalysis based onthesite's Pdodty
Material/Waste Stream Ust? Usingyoursite'sPriorityMaterial/Waste
StreamList and the DOE GradedApproachLogicDiagram,determineif

, further assessmentis necessary.Ifyes, indicatethelevelofassessment
required.

B15 156
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LintelU

Poliu_donPrevention Opportunity Assessment
OptionSummary

• Ol_on No,_ _.
_,,,, _-,gu imu ulscn ed _o the llewe _ _ .....

OptionNo._.t.,-

nmoum matmtajleft eva,orateInthe Ilnderunderaven_wtll an
_rnina_de_.eton'usa e. A drawbacklsth, tentlaleffectoftheruidu, left,n

(°) Type=SourceReduction,Racy©ling,Treatment,orDisposal
11/g3 157
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Wark_wt 48

Thissummm'y_eet servesas a method to rec=rd and evaluatethe o_¢m the have I=mm
identiflm:lduringb_nstorming sessionsor other optiongenera_ tKP,nlques.

1. "rltlear PPOA I[3_e): l.]stthePPOATitleor PPOA I0 Code_ m _ i$.

2. Opd(_n: Optionsgeneratedshouldbe numberedconsecutively.8deflydescribeea¢_
optian, tlffected materials,waste streams,upmJ'esm/dow_ impa_ if
Implemented,and anticipatededuction quantity if impl_ented,

3. Type: Indicatewhetherthe option_ sourcemdu_on, recycling,tmlment, or disposal.

4, Consider?: If the optionisworthfur_er consideration,enterYES. Ifnot,enter NO and
brilf_ Indlcm in the Option0e_ption whynat.

& Flm'lllllt_. ProvideI briefducdptl_ (Excellent,good,_ poor)

(L Esdmat_ Cca¢ EstlmamartImplemeratloncost.

. 7. Esdmmd Coat:Savings: Estimatethe coatsavings.
• . .

8, Antlc_patld Reduction Qty,.; _11_1 theweightorvolumeof.the walte lt_ willbe
mduc_L .,,

rib, *.

Nots: Typically,it is difficultto estimatetl'teantidpatedwasteeductionor costavoidancein
the initialphases of implementationbecauseof many factors. However,forsomeoptions,
especiallyl'ncases where the optionprovidescompleteelimirmtionof a hazardousmatadal
or wute stream,these estimatescan be ac=Jratelycompleted.

-- - IIiii I" i)1 I I1[IIII ] - Ill I __ I I I IIIII -- IIIII I II I ! .... I I .... IIII I II • ___

The procmmby whichoptionsare identifiedshouldoccur in err.envlronmmt"that-encourages
a'eatlvltyand independentthinking. Brainstormingsessionsare effectlvewaysfor
indlvidualsto generateoptions. To make these sessionsbeneficial,researchis often
necessary. Providedbelow is a flshbonediagramthat'willhelpthe teamgenerateideas•

. . , .... .- .,.

POIIUlIiln
_mmlpmmn

" ' - ""' - _ OIBtktm -

_---._ _ ""'

niT. , . ls8



livid II

• 13ao-T_t_

Pollution Prevention Opportunity Auusmtmt

FinalSumma.,y

d_e

111o n
Itlo

ac_wtmmIs

III
ii i

th.antw_2auldeither ellmtnm or mducothe anrn_mtof wutt nenntand._e uu
oracotone _lemn the Ilnderwith sulfudcacid _duo_n___.

.___._.._--... =_ ,.-,. _._,_n _.._,;;n";_.

Recommendations: Jim Bob recommendsworkln with theotherI:_NA

u..t.,aside for the additionsandno cleanin be done. Ifothers ire concerned

_w!ln' =ontaminltlon_then hi rlcommena__ct_RJlingthe¢_ilndilrwithw.-tlr. ,
i i ii i Jlnnm iiiui i ii ii i

i
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Wmt_'n_t a

ThissheetprovidesatbriefsummaryofolJ_er_ent i__ abouttheaclJvity
being assessed. Its i=url_se is to _ont how thij amlm_ent wml performed,
till corlct_lorll ruched by tilt tli11, IrlcLthe rgcommer_lltl_| for fl.ulJ'terIIC_tarl|.

1. Date: List _e datethisshut was_pletod.

2. Title: _ thetitlegivenonWorksheet1S.

3. PPOA'IOCode(m):L._me iOCod_z)glvenc,nWerknmmtlS.

4. Ammmlmen_ Briefly de|cflbe the Iip_ (metl10dotoW)used to complotmmLm
meumerd: lrld _ glalsumptlormmidt

i

& ¢4nclu_orm: 8r!M1ydescz'J_thewaste_nmmsor_ matm_ tobe
minimlzod,benefitsachievedfromthisammmment,andanyconcerns .
(env_mlta ! orhealth_) aaa_:bitodwiththemam'lalor opemlon.

6. Recommendations:Brieflydescribeanyau=ttonethatshouldor.viiibetakenin
rupect:to thisImleumenL
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Stay

2.MATEILL_...CIaj_-TIn_S'nC3: (ATTA(:_ WASTE MATEgIAL PROFR.R _
COMPOSITION DATA AS NI_Y)

( )r.zqu1_ ()soLI_ ( ) _ l,_

a.olmm_T/o_r RATS (SHOW_)
_TE_ qt./A:_TEY:............... - .......................... -

( ) Oh'E-_ O_%Y ( ) COh'm_OUS ( )

4.W_ OR.IOINS/SOUR_
OF.SCRIBEHOW_ WA,._I'B;ISo_'r_,
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