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ABSTRACT

o Thisdocumentis one of two preparedby the EG&G Idaho,Inc.,Waste

ManagementTechnicalSupportProgramGroup,NationalLow-LevelWaste

- ManagementProgramUnit. One of severalDepartmentof Energyresponsibilities

statedin the AmendmentsAct of 1985 is to providetechnicalassistanceto

compactregiens,Host States,and nonmemberStates(tothe extentprovidedin

• appropriationsacts)in establishingwasteminimizationprogramplans.

Technicalassistanceincludes,amongotherthings,the developmentof

technicalguidelinesfor volumereductionoptions. Pursuantto this defined

responsibility,the Departmentof Energy(throughEG&G Idaho,Inc.)has

preparedthis report,whichincludesguidanceon defininga program,

State/compactcommissionparticipation,and wasteminimizationprogramplans.
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EXECUTIVE SUMMARY

• This document is one of two prepared by the EG&G Idaho, Inc., Waste

Management Technical Support Program Group, National Low-LevelWaste

- Management Program Unit. lt was prepared in response to a request from the

Commonwealthof Massachusettsfor technicalassistance in the form of guidance

in developing a RadioactiveWaste MinimizationProgram. The basis for the

concepts and guidance given herein was derived from the documents listed in

the Bibliography. Specifically,the series of guidebooks available on request

from the California Department of Health Services,Toxic Substances Control

Division - AlternativeTechnology Section, offers a wealth of practical

informationrelated to developing hazardouswaste minimizationprograms. This

information,in a generic sense, is also applicable to radioactivewaste

minimizationprograms.

The Low-LevelRadioactiveWaste Policy Amendments Act of 1985 (The Act),

Public Law 99-240, reaffirmed the policies stated in the 1980 Low-Level

RadioactiveWaste Policy Act, Public Law 96-573, and further delineated the

responsibilitiesof the States and the Federal government.

The U.S. Department of Energy Office of EnvironmentalRestorationand

Waste Management,Office of Waste Operations - Technical Support Division (EM-

35) is responsiblefor developing and implementinga nationwide system to

manage commerciallygenerated low-levelradioactivewaste. The Idaho

Operations Office of the Department of Energy is the program office and EG&G

Idaho, Inc., has been assigned the responsibilityof lead laboratory for

technicalmanagement and implementatio_of this nationwide system.

One of several Department of Energy responsibilitiesstated in the

Amendments Act of 1985 is to providetechnical assistance to compact regions,

Host States, and nonmember States to the extent provided in appropriations

- acts. Technical assistance includes,among other things, the developmentof

technical guidelines for volume reductionoptions; consequently,the

- Department of Energy (through EG&G Idaho, Inc.) has prepared this report.
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COMMERCIALRADIOACTIVEWASTE MINIMIZATION

PROGRAHDEVELOPMENTGUIDANCE
J,

DEVELOPINGA WASTEMINIMIZATIONPROGRAM

This document provides guidance for each Host State, nonmember State, or

compact region interested in developing a radioactivewaste minimization

program. The intent is to describe the elements of a generic program. Each

State/compactcommission may identify other elements or select from, modify,

or delete these elements, as desired, to develop a program that will meet its

needs and the needs of the radioactivematerial users within its jurisdiction.

The principal goal of a waste minimizationprogram is to protect public

healthand safety and the environmentby encouragingand supportingthe

efforts of radioactivematerial users to produce less waste. In addition to

being consistentwith U. S. Nuclear RegulatoryCommission (NRC) and

Congressionalrequirements,such a program serves to educate the general

public and radioactivematerial users. The program emphasizes the positive

impactson the entire waste management process that are gained by producing

less waste, which reduces the amount of waste requiringtreatment and

disposal. Also, reducing the amount of waste generated means that less waste

must be shipped off site, thereby allowing the radioactivematerial user to

reduce costs associated with packaging, potential treatment,transportation,

and disposal. Well characterizedwaste material (a by-product of the waste

minimizationeffort) and smaller volumes for disposal reduce liabilities,

conserve disposal capacity, and facilitate better management by the disposal

site operator. These improvementstranslate into greater public confidence in

the low-level radioactivewaste (LLW) program.

Many radioactivematerial users nationwide,in response to the

. Amendments Act of 1985 (PublicLaw 99-240, 1985) and increasingdisposal

costs, have independentlyinstitutedwaste minimizationand treatment

• practices to reduce the amount of waste requiring disposal.The draft

i
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1989 5taCe-by-Stace Assessment of Low-Level Radioactive Wastes Received at

Commercial Disposal Sites, states the following"

"The volume of LLRW disposed of at commercial disposal sites
exceeded 3.7 million cubic feet in 1980.... From 1981 through 1989
the volume of LLRW being disposed of at commercial disposal sites
has declined. In 1989 the reported volume of LLRW received for
disposal at commercial sites was 1,627,813 cubic feet."
(DOE, 1990) 1

This downward trend in disposed volumes is expected to continue as radioactive

material users improve existing waste minimization practices and develop new

ones.

WASTE MINIMIZATION DEFINITIONS

The definitions and usage of terms such as waste minimization,waste

reduction,waste avoidance, and pollution prevention have caused considerable

misunderstandingand confusion within the waste management community. The

Department of Energy (DOE), EnvironmentalProtectionAgency (EPA), and some

States/compactcommissions have all independentlydeveloped definitions for

activities concerned with reducing waste production to the maximum extent

possible and processing waste to decrease its volume and toxicity. As an

example, DOE Defense Programs definition for waste minimizationencompasses

radioactive,radioactive-hazardous(mixed), and hazardouswastes, lt is

defined as "any action that minimizes the volume or toxicity of waste by

avoiding its generation or by recycling or reuse".2 The term "waste

reduction" is "waste minimization_ any waste treatment that reduces the

volume or toxicity of waste requiringdisposal" (see Reference2). DOE

considers waste treatment an activity separate from waste minimizationand

defines it as "any method, technique,or process designed to change the

physical or chemical character of waste to render it less hazardous, safer to

transport, store or dispose of, or reduced in volume''3. (lt is importantto

note that DOE does not specificallyaddress storage for decay. According to

the above definitions,storage for decay would be considered a treatment and

therefore part of the overall waste reduction process.)

2

!
I
I



The EPA definition for hazardouswaste minimization,recently replaced

by the phrase "pollution prevention",is comparable to the DOE definition

. because it also focuses on preventingwaste production at the source (waste

avoidance),followed by recycling and reuse. Because of the inherent
J

characteristicsof hazardous waste, treatment is considered a separate process

to be performed after the waste has been generatedbut before disposal.

States/compactcommissionshave, or should, develop definitions

addressing those activities associatedwith reducing the productionof

radioactive waste. For example, the Massachusettslow-levelradioactivewaste

law (Chapter 111H of the General Laws) contains the following pertinent

definitions:4

• Source minimization:defined as "minimizingthe volume of

radioactivityof low-levelradioactivewaste prior to its

generation by such methods as (I) avoiding unnecessary

contaminationof items during the use of radioactivematerials;

: (2) carefully segregatingradioactivewaste from non-radioactive

trash; or (3) substitutingnon-radioactiveisotopes or

radioisotopeswith shorter half-liveswhere practicable."

• Treatment:defined as "any method, technique, or process,

includingsource minimization,volume minimization, and storage-

for-decay,designed to change the physical, radioactive,chemical,

or biological characteristicsor compositionof low-level

radioactivewaste in order to render such waste safer for

management, amenable for recovery,convertible to another usable

; material, or reduced in volume."

• Volume minimization"defined as "treatmentof low-level

radioactivewaste after its generation in order to minimize the

• physical dimensions of the waste and the space required for

disposal."
e
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States/compactcommissionsare encouraged to carefully consider the

terminologyand the intent of the definitionswhen developing their waste

minimizationprograms; particularlythe relationshipbetween pregeneration

(waste avoidance) activities and postgeneration(treatment)activities. To

avoid further misunderstandingand confusion, terminologyand definitions

adopted by each State/compactcommission should be compatible, as much as

possible, with those published by others in the waste management community.

Entities charged with the management of radioactivewaste and those charged

with managing hazardous waste in each state/compactregion should understand

the others' program planning and implementationefforts. This could lead to a

cooperative overall waste minimizationeffort that may reduce costs for the

regulating agencies, radioactivematerial users, and hazardouswaste

generators. In addition, a unified approach to waste minimizationwould make

it easier for the general public to recognizethe resultant public health,

safety, and environmental accomplishments.

A Radioactive Waste Minimization Program, as defined for this guidance

document, is a program that facilitatesthe development and implementationof

pregeneration (waste avoidance) practices intendedto prevent or reduce the

production of radioactivewaste. However, because radioisotopesbecome

nonradioactiveover time, one postgenerationactivity (storage for decay) is

acknowledgedto be a viable waste minimizationpractice for radioactive

material users that use very short-livedradioisotopesor have the capability

to safely stcre LLW until the radioisotopeshave sufficientlydecayed. In

general, radioactivematerial users with adequate storage space and monitoring

capabilitiesshould consider holding radionuclideswith half-lives of up to 90

days on site.

NOTE: On a case-by-casebasis, radioisotopeswith half-lives up to 180

days may be candidates for the storage-for-decayoption.

A waste minimizationprogram, as suggested in this document,will not

completely prevent the generation of radioactivewastes, nor will it be

feasible for all waste producing processes. Treatment, long-term storage

(beyond five years), and disposal will continue to play major roles in
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radioactivewaste management• However, these activities are outside the scope

of this guidance.

Waste minimization programs for both Federal and commercialwaste

material generators are being developed nationwide. The DOE waste

minimizationprogram includes all radioactive,radioactivemixed, and

hazardouswaste generated by DOE contractors;the EPA and corresponding

State/county(e.g., California/VenturaCounty) programs address hazardous

waste. In all the programs investigated,the waste material generators are

developing and implementingprocess-specificwaste minimizationprograms

tailored to their individualneeds. The governing body (e.g., DOE, EPA,

State/countyagency) provides oversight, coordination,assistance, and

regulation.

STATE/COMPACT COMMISSION PARTICIPATION

The state/compactcommission should serve as a facilitator in supportof

low-level waste minimizationprograms undertaken by radioactivematerial users

within the state/compactregion• Its participationwould include
i

coordination,monitoring user-developedwaste minimizationprograms,

informationexchange, regulatoryguidance, and possibly monetary incentives.

Recipientswould be users with waste minimizationprograms in place, those

needing assistance developing a waste minimizationprogram plan, those willing

to help others develop programs, and those researching innovative technologies

determined by the state/compactcommissionto have extensive applicationfor

radioactivematerial users within the region.

z

Individualwaste minimizationprogram plans developed and implementedby

the radioactivematerial users are a principalcomponent of this state/compact

region-wideprogram; these plans are described in detail later in this report.

This section of the guidance report suggests program elements that a

" state/compactcommission may be able to implement in order to assist

radioactivematerial users in developing their program plans and meeting the

• goals specified in those plans.
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Program Development Team

For a waste minimization program to be successful, it must have the •

direct support of the radioactive material users. One effective way to

involve the user community is to form a program developmentteam to evaluate

potential program elements that the state/compactcommission could implement.

For example, state/compactcommission participationmay include one or

more of the following elements if the program development team so elected"

• EducationalOutreach--Increasesthe public's understandingof the

positive impact radioactivewaste minimizationhas on issues

related to managing radioactivewaste (i.e., public health and

safety, storage, treatment, transportation,and disposal).

• InformationExchange--Providesthe insight needed to

determine state/compactcommission participation, lt also

establishes a forum to disseminategeneral technical and

financial informationuseful to radioactivematerial users

who are developing their individualwaste minimization

programs.

° Technical Assistance--Providesradioactivematerial user

assistance on an individualbasis or by user type. Trained

personnel, who are able to resolve specific issues, are]

required.

• FinancialGuidance--Providesradioactivematerial user with

professional assistance in obtaining funding to initiate the

program.

• Regulatory Actions--Providesdirect regulatory requirements,

indirect regulatory inducements,and positive incentives to

facilitate the program.

6



The programelements identifiedabove introduceseveral suggestions for

participationby a state/compactcommission.The followingdiscussion

illustrateshow each elementmay be appliedto aid the developmentof a waste

minimizationprogram.

NOTE:The use of theseelements,in totalor in part,is optionaland

shouldbe consideredin relationto specificprogramneeds.

Educational Outreach

The educationaloutreachelementservesthe generalpublic,news media,

staffregulators,policymakers,and law makers. In addition,it can serveas

a resourcefor in-houseemployeetrainingprogramsdevelopedby radioactive

materialusers. The goal is to disseminatefactual,unbiasedinformationso

thatthe publicsectorand otherswill be equippedto evaluatethe waste

minimizationprogramand otherradioactivewasteissuesfrom a positionof

knowledge.Mediaadvertisingand news coverage,publicserviceannouncements,

directmailingsto concernedcitizengroups,newsletters,and bulletinboards

couldbe usedto encouragethe intendedaudienceto take advantageof the

servicesdescribedbelowand to suggestothersthatwouldbe beneficial.

• RadioactiveWasteMinimizationLibrary--Thelibraryis a

resourcecenterfor workshops,publicbriefings,and topical

studies, lt shouldinclude(a) introductoryinformation

regardingoverallwastemanagementconceptand policy,

technicalissues,benefits,constraints,etc.,affecting

radioactivewastemanagement;(b)technicalinformationon

specificwasteminimizationtechnologiesand techniques,

journalarticles,qualifiedconsultantslist,etc.;(c)

interactionwith nationalinformationexchangeservices;and

(d) cost/benefitcase histories,includingfinancing

- options.

• • Open Forums--Openforumsbringthe public,radioactive

materialusers,and regulatorstogetherin an informal
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atmosphere to share informationand voice concerns. The

' forums would be scheduledat various locations statewide at

times convenient for the public. They could also be given in

! schools as part of an environmentalstudies program. The

agenda may include topics preselectedby the public,

. informationabout local radioactivematerial users'
|

activities, a "state-of-the-state"message about waste

management, specific waste minimization programs developed

by the user community, benefits and detriments of products

and services using radionuclides,etc. To be most

effective, the forums need to be conducted on a regular

basis. In time, the public will gain an understandingof

radioactive waste issues and come to view the forum as a way

to make their concerns known and to contribute to the

decisionmakingprocess.

• Facility tours--Toursoffer the public a visual experience

that enhances their understandingof radioactivewaste

generation and management. The ability to relate to

specific waste minimizationefforts in the work place

fosters a positive attitude and recognition for the

radioactivematerial user hosting the tour. Recent DOE

policy decisions have made such tours daily events at DOE

facilities;these _ay serve as models for working through

the logistics of developing a tour program. The

state/compactcommission may function as a coordinatorto

arrange tours as part of the open forum meetings.

• Fact Sheets--Theseare short, one- or two-page discussions

of specific waste management issues (includingwaste

minimizationtechniques that have proved successful)that

are an effective means of disseminatinginformation. These

" would be available to news media science editors, and

distributed at the open forum meetings, facility tours, and

8



otherradioactivewastemeetingsopen to the public. They

wouldalso beavailablein publiclibrariesand on request.

• Newsletter--Amonthlyor quarterlynewsletterwould

communicateradioactivewastemanagementprogramactivities,
e

newsworthywasteminimizationtechnologies/techniques

recentlyinstitutedby radioactivematerialusers,and

advertisethe productsand servicesavailablethroughthe

EducationalOutreachelement.The mailinglistwould include

schoolswith scienceor environmentalcurricula,concerned
J

citizens/groups,the newsmedia,involvedregulators,

policymakers,lawmakers,and radioactivematerialusers.

Excerptsfrom the technicalportionof the newslettercould

be publishedin the sciencesectionsof newspapers

throughoutthe state.

Educationaloutreachcan be administeredat a low cost relativeto the

valuereturnedif the logisticactivitiesare performedby existingstaff

whosework assignmentsmost nearlymatchthe requiredneeds. The educational

productsand serviceswill,in most cases,requiretechnicalexpertiseto

developbut not to disseminate.Therefore,the majorfinancialcommitmentis

a functionof the degreeof involvementby paid technicalexperts.

Technicaland/Drfinancialhelpmay be providedin severalways,

includingthe following:

• JteeringCommittee--Thesteeringcommitteeestablishes

policyand authorizesspecificoutreachactivities.Members

shouldincludeindividualsfrom the state/compact

commission,otherstateand federalagencieshavingwaste

- minimizationresponsibilities,concernedcitizengroups,and

radioactivematerialusers.



• RadioactiveMaterialUsersAssociation--Membersof this

groupidentifyeducationaloutreachopportunities,develop

productsand servicesof benefitto the publicand other

radioactivematerialusers,and serveas forumspeakers.

This activitywould use the InformationExchangeactivity
q

describedbelowas one of its resources.

• WasteProcessors--Bydevelopinga cooperativeprogramwith this

group,the publicwill beginto understandhow much is currently

beingdone to reducedisposedwastevolumes. Also,radioactive

' materialuserswill gain valuableinformationon wastereduction

and wastehandlingtechniquesthatmay be adaptedto reducewaste

at the source.

•. Academicand otherorganizations--Professionalsocieties,

universities,communitycolleges,and citizenorganizations

such as the Leagueof WomenVotersand variouslocal

environmentalgroupsoftenhave the resourcesto conduct

seminars,perfor_studies,providehandoutmaterials,and
=

promote,publicawareness.Thesegroups,togetherwith the

RadioactiveMaterialUsersAssociation,coulddevelopand

providean arrayof educationaloutreachopportunities.

• Volunteerstaff--Volunteersrecruitedfrom retired

professionalsand professionalsocietiescan supplementpaid

personnelin many of the implementationtasks. Skills

requiredincludepublicrelations,communications,and

radiologicalscience.

InformationExchange

Principalrequirementsof developinga state/compactregionwaste

minimizationprogramare knowledgeand understandingof the wastestreamsthat

are generatedin the regionand determiningtheirpotentialas waste
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minimizationcandidates. To accomplish this, current radioactive waste

generation practices must be investigated(i.e., all radioactivematerial

. users identified,waste-producingprocesses analyzed,waste streams

characterized,volumes/yearknown). To facilitatemeasuring the benefits

derived from a comprehensivewaste minimizationprogram, baseline data (i.e.,

current health and safety performance statistics,current waste minimization

practices, present onsite storage needs, treatment activities and

requirements,disposal practices) must be compiled. In addition, the degree

of technical assistance needed and the amount/typeof financial assistance

that may be required must be determined.

By forming groups to share informationand expertise, the radioactive

material users within the state/compactregion could provide the information

identifiedabove, evaluate waste minimizationopportunities,and formulatea

state/compactcommission program plan. Each group would be invited to elect

representativeswilling to participate in the informationexchange element.

The following are examples of appropriaterepresentatives:

• Users of Specific Radionuclides--Specificradionuclidesthat

are common to several users' waste streams, or user

processes that produce similarwaste streams, provide an

opportunityto focus on mutual waste minimizationproblems.

Grouping users by (a) industrialoperations that use

radioactivematerials, (b) health care institutions,

including hospitalsand clinics, (c) educational and

research institutions,and (d) electric power utilities,

facilitatesthe sharing of ideas and suggestionsthat help

define the state/compactcommission's,role.

• Large-VolumeGenerators--Usually,the more waste that is

produced, the more opportunitiesthere are to institute

. waste minimization.Most large-volumegenerators (e.g.,

utilities) have waste minimizationprograms in place and can

- _ provide valuable insights that will aid in developing a

state/compactcommission program. Also, the composition of

11
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the wastestreamsand baselinedata are available.Thesemay

serveas a modelwhen tryingto determinewhat information

is requiredfrom otherradioactivematerialusers.

• RelatedIndustries--RelatedIndustries,as definedfor this

guidancedocument,are industrieswith principalservicesor

productsnot directlyrelatedto the nuclearindustry. As

such,they may not feelthe need to participatein a waste

minimizationprogram. Knowledgegainedby sharing

informationand recognizingpotentialhealth,safety,and

economicadvantagesmay providethe impetusto practice

. wasteminimization.Also,informationneededto determine

the levelof involvementof a State/compactcommission

programwould be generated.

• Smallor New Businesses--Thesebusinesses,althoughprobably

not individuallygeneratinglargevolumesof waste,are the

most likelyto need technicalor financialhelp to identify

theirwasteminimizationpotentialand developa waste

minimizationprogramplan. Interactionwith this groupwill

identifyhow the state/compactcommissionprogramcan help.

Knowledgegainedfrom the informationexchangeelementwill

• Providecleardirectionregardingstate/compactcommission

participationneededto help radioactivematerialusersdevelop

theirwasteminimizationprograms

• Serveas a resourceto supportthe Educationa!Outreachelement

described above

• Establisha basisfor coordinationwitl_,the NRC, and cooperation

with the EPA and othersconcernedwith wastemanagementissues.
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Help determine the resources (personnel, finances,

equipment/materials) neededto permit the state/compact commission
to function as a resource for radioactive material users

• Identifyand acknowledgeconstraintsand limitationsinherentin

the wasteminimizationeffort

Demonstrateto the publicthatwasteminimizationis a

comprehensiveeffort.

Technical Assistance

A technicalassistanceprogramoffersin-depth,directassistanceto

radioactivematerialuserson a one-on-onebasis. Theseprogramsrequirethe

servicesof technicallycompetentindividualswho are able to addressspecific

wasteminimizationissues. For example,the followingare four potential
areasfor directtechnicalassistance:

• OnsiteWasteMinimizationConsultations--Uponrequestfrom

the radioactivematerialuser,a cognizantconsultantwould

visitthe user'sfacilityto help identifyand evaluate

specificwasteminimizationopportunities.This assistance

is offeredas a "helpinghand"and not as a mandatefor

change.

• FinancialGuidance--Uponrequestfromthe radioactive

materialuser,a financialguidancecommitteewouldevaluate

the user'sfundingneedsand suggestalternativemethodsto

financea viablewasteminimizationprogram. Acceptanceby

the radioactivematerialuser is optional.

• RegulatoryAssistance--Thestate/compactcommissionwouldprovide

• guidancefor compliancewith any regulatoryissuesthatmay

influencewasteminimization•
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• Consultation--Theradioactivematerial users themselves are a

principal resource For technical assistance. In exchange for tax

credits, disposal cost rebates, or other incentives, users may be

willing to help each other determinewhere and how specificwaste

minimizationefforts might be focused. The state/compact

commission may also be able to provide consultation services

either by drawing on expertise within its own purview, contracting

with a cognizant consulting firm, or through cooperative

agreements with other agencies.

Consultant teams with expertise specific to a requestor'swaste stream

would, with no cost to the requesting user, investigatethe user's waste

generation process. The requesting user would evaluate the resulting waste

minimization recommendation(s)and, if acceptable,prepare and implement a

task plan. A task plan is intended to resolve a specific,well-defined issue

within a specified period of time. In contrast, a program plan (described

later in this guidance) delineates an overall effort that is implementedby a

series of task plans. Typically, a task plan will include the following

information:

• Description--Topicsincludeproducts or services produced,

waste stream characterizationdata (includinga radionuclide

inventory),previous and projected volumes, and a

description of the specific waste-producingprocess or

service investigated.

• Material Handling Methods--Thissection is a detailed

evaluation of how the materials, supplies, and equipment

that are used for, or in conjunctionwith, the process or

service are handled and controlled.Suggestions are provided

on how to avoid or reduce contamination.

• Process evaluation--Thissectionexamines the work process

in detail to identify waste generation sources. Suggestions

are given on possible measures to avoid or reduce the waste.

14



• Corrective Action--Basedon the requesting user's evaluation

of the recommendations,specific process/servicechanges,

anticipated results, necessary resources (i.e., personnel,

equipment, materials), schedule, and cost are specified.

In return for this user-speciifichelp, the state/compactcommissionmay

request annual reports stating the results of the corrective action in terms

of meeting the anticipatedresults given in the task plan.

Financial Guldance

Many radioactivematerial users have significantwaste minimization

potential but lack the funds lo initiate the necessary actions. Knowledgeable

volunteers from the banking and finance communitymay volunteer to serve on a

financialguidance committee as a way to identifypotential lending

opportunitiesand the need for new financial aid programs. Upon request from

a radioactivematerial user, the committee would investigatethe requesting

user's proposed waste minimizationplan and financialneeds and suggest

financing options. The requesting user will evaluate and/or modify the

suggestedoptions and select one that meets his needs. The committee would

then help secure the funding. For example, the committee may provide the

following assistance:

• Help the requesting user qualify for and obtain a Small Business

Administrationloan

• Help the user qualify for a commercial loan

° Work with an existing community foundation,or establish a new

nonprofit organization, if significantwaste avoidance is

anticipated

° Develop a new kind of bank loan

15
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• Encourage a cooperative effort with other radioactivematerial

users that have a similar waste stream.

The state/compactcommission may be willing to consider developing a

mechanism for tax credits, disposal fee reductions, fee rebates, or grants.

These should be developed to meet specific needs (e.g., a grant program could

be developed to encourage projects that have broad application,are

innovative,or would be applicable for a particularlytroublesome waste

stream).

Regulatory Actions

Another potential element for participation is the adoption of

regulations intended to ensure that waste minimization is an integral part of

every radioactivematerial user's waste management program. These regulations

may take the form of direct requirements,indirect inducements,or positive

incentives.

Direct Requirements. Direct requirementsare policy directives or

regulations that mandate specific actions to reduce the generation of waste.

Three examples of such mandates could be requiring waste minimizationplans,

institutingtime-tested techniques, and training employees.

° Waste Minimization Plans--Thesedocuments are published by

the radioactive material users. They must be approved by

the highest official of the company or institution and

include a statement committing to a defined implementation

schedule. The directive or regulation may require

compliance by all radioactivematerial users or only those

planning new or expanded operations.The state/compact

commission would determine, and be responsible for, the

method of enforcement.

16



Possible options include the following:

. - A written statementfrom an officer of the company stating

that a plan has been prepared and implemented. Nontechnical

• staff could be used to perform spot checks and verify

compliance.

- A plan with independentreview and concurrenceby

technically competentpersonnel. Nontechnicalstaff could

be used to perform spot checks and verify compliance.

- A plan with initialconcurrenceby the state/compact

commission after review by technicallycompetent personnel.

This would be followed by in-depth reviews of the updated

plans on a random basis.

- A plan written to meet predeterminedcriteria. This would

require concurrenceby the state/compactcommission,

followed by annual performanceevaluations. Candidates

subject to this option may include new or expanding

companies, those with compliance problems,or users with

problematicwaste streams.

• Time-TestedTechniques--Anumber of administrativeand

housekeepingtechniques and practices are routinelyused in

the nuclear utility industry. They could serve as models

for other radioactivewaste generating processes.

Radioactivematerial users could be required to practice

those time-testedtechniques applicableto their waste

generating process.

• • Employee Training--Thepeople best able to effect change are

those who work with the waste-generatingprocess or activity

on a daily basis. Employees should be trained in basic

waste minimizationconcepts and existing techniques. Waste

17



minimization performancecriteria could require that

training plans and sample course materials be submitted to

the state/compactcommission for approval.

Indirect Inducements. These directives and regulationsdo not impose

new requirementsbut rather expand, or more actively enforce, existing 'laws.

In this context, the radioactive material user may find that waste

minimization is a cost-effectivealternative.

States/compactconunissionsmay elect to expand on existing regulations

to meet waste generation concerns unique to their respectivejurisdictions.

Waste stream data from the annual survey and informationfrom the Radioactive

Material Users Association (see EducationalOutreach section) would provide

input and guidance for developing expanded requirements.
!

Enforcement would be the responsibilityof the state/compactcommission,

but monitoring could be a cooperativeeffort among various state, county, and

city agencies. For example, a city inspectorprincipallyconcerned with fire

protection could be trained to recognize improperwaste management practices.

During the normal course of an onsite fire protection inspection,waste

management practices perceived improper by the inspectorwould be noted in the

inspection report. Neither the inspectornor the city would take any direct

action, but would transmit the noted potentialviolations to the state/compact

commission for resolution. If the local agencies are hesitant due to possible

added costs, a cooperative agreement of cost-sh_ringor supplementalfinancial

support may be necessary.

Positive Incentives. Positive incentivesare various direct and

indirect monetary advantages that can be incorporatedinto the regulatory

structure to encourage waste minimization. Three possible incentivesare

described below; the RadioactiveMaterial User Association could help identify

others.
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Modified Fee Structures--Permit/licensefees should be structured

to promotewaste minimizationactivities. For example, a fee based solely on

- the size of the firm (i.e., number of employees, gross revenues) and not

related to waste generation,does not provide any incentiveto reduce waste.

- However, a fee based on the radionuclidesin the.waste,the volume or

radioactivityof the waste generated, or the volume or radioactivityof waste

shipped off site, would offer a positive motivation to reduce these factors as

much as possible.

Several things should be consideredwhen selectinga fee methodology. A

fee savings based on a reduction in the amount of waste generated may be

attractive to large generators but may not offset the process modification

costs for a small generator. Smaller generatorsmay prefer a fee savings

based on the amount of waste shipped off site. This would allow credit for

_ecycling and storage for decay as well as source reduction. Ideally, the fee

should reflect the radioactivecomponentof the waste or possibly its mass,

but not the gross volume of the material packaged for disposal. However, in

many cases this is difficult to do, which makes volume-basedfees a practical

alternative. Another concern is that fees structuredto decrease as waste

minimizationincreaseswill at some point result in the program'snot having

sufficientfunds for administrationand other program related activities. A

possible solution would be a two-part fee system,one part determined by the

program operating costs and the other part directly related to waste

minimizationperformance. In this manner, a minimum fixed fee would always be

charged to ensure that the program can remain viable.

Reduced Procedural Requirements--Inherently,regulationsgoverning

radioactivewaste management require radioactivematerial users to conduct and

report monitoring, sampling,and other activitieson a regular basis. If the

waste generated has been significantlyreduced, the frequencyof these

activitiesmay be safely decreased, saving the user a considerableamount of

' money. Also, the number of inspectionsrequired may be reduced. If the user

is charged for each inspection,this would add to the potential cost savings.
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Reduced Fines and Penal¢ies--Radioactive material users found in

violation of certain regulations (those not based on health and safety

thresholds),but who agreed to pursue a waste minimizationprogram, would be

granted a reduced fine or be allowed to invest the fine monies to develop the

program. The use of these monies would be authorized after the user has made

the corrections ncessary to comply with )egulations. An audit, conducted by

technically competent personnel and resultirLgin specifiedactions documented

by a comprehensivewaste minimizationplan and implementationschedule, could

be another designated use for these funds.

WASTE MINIMIZATZON PROGRAM PLAN

Considering the diversity of processes that use radioisotopesand the

number of radioactive material users, active participationby these users is

the only way radioactivewaste minimizationwill become a reality. All

radioactivematerial users should be encouraged to develop and institutewaste

minimizationprograms predicated on detailed program plans. The elements of a

generic plan are described in this section. All elements may not be

applicable to a given radioactivematerial user's needs, but are included to

enhance a user's awareness of program plan considerations.

Waste minimization program plans are the baseline documents used by

radioactivematerial users to carry out waste minimizationand by

state/compactcommissions to monitor the radioactivematerial users'

activities and progress. They Focus on the processes and services unique to

the user.

Company/InstitutionPolicy

Radioactivematerial users that have the most successfulwaste

minimizationprograms are those that follow a clearly articulatedpolicy

statement from the highest level manager. The importanceof this message

should not be underestimated;it must alert all managers and workers that the o
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companyor institutionwilt practicewasteminimizationas a standardway of

doingbusiness.

The companyor institutionpolicywill not only supportthe conceptof

wasteminimization,but will also statean overallgoal. The accountability

necessaryto accomplishthis overallgoal must be establishedby assigning

lead responsibilityand authorityto a governingbody or individualthat will

be recognizedcompany/institution-wide.

Preparinga Program Plan

Given the policy statement and_.overall goal, a plan that addresses how

the waste minimization program will be initiated should follow. Typically,

the plan includes a detailed description delineating a logical sequence of

tasks (scope of work) needed to develop and implement the program (usually a

logicdiagramis used to help illustratethe sequenceof tasks). This is

followedby a detailedscheduleshowingeach task identifiedin the logic,its

duration,and startand finishdates. A resource-taskmatrixis preparedin

orderto identifypersonnel,materials,and equipmentrequirements;then a

cost estimatebasedon the abovefactorsis developed. Once this plan is

reviewedand approvedby companyor institutionmanagement(theState/compact

commissionmay also wish to reviewthe plan),it becomesa livingdocumentby

which to managethe program. As the programprogresses,this plan must be

revisedperiodicallyto reflectactualaccomplishments,costs,and updated

planning.The activitiesdiscussedbelow shouldbe consideredwhen developing

the scopeof work for a wasteminimizationprogramplan.

Organizea Task Force. Becausea wasteminimizationprogramwill affect

a numberof functionswithinthe companyor institution,it is recommended

that a task force,with representativesfrom each of the affecteddepartments

or groups,be formedat the outsetof the developmentphaseof the program.

. The task forcewill serveas a governingbody authorizedby the highestlevel

managerto implementwasteminimization.The memberswill evaluateand select

• opportunitiesfor wasteminimization,_stablishgoals and objectives,develop
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the plan, and ensure that the plan is implementedby their respective

departments or groups.

Goal setting is a principal activity for the task force. The goals

should be measurable over time so that they serve as a clear indicatorof the

degree of success achieved by the program. The goals must also be acceptable

to those working to accomplish them, flexible and adaptable to changing

requirements,motivational,understandable,and achievable with reasonable

effort. Once goals are identified,specific objectives that can be

accomplishedwithin the imposed technical and cost constraints are given for

each goal. Goal setting is predicated on the results of an operational

assessment.

Conduct an OperationalAssessment. An operational assessment is a

systematic review of processes, technologies,procedures,and cost

requirements. Its purpose is to identify waste minimizationopportunitiesby

performing an options assessment,a technicalanalysis, and an economic

analysis. This produces a comprehensivereport that evaluates information,

provides implementationrecommendations,and serves as the key referencewhen

obtaining funding. Assessment data collected and compiled to prepare the

report should, as a minimum, answer the following questions:

• What waste streams are generated and what are the characteristics

of the constituentcomponents of the waste?

• How much waste is generated (noncompactedvolume) over a

prescribed period of time (e.g.,one year)?

• How much radioactivity(curies per unit volume) is present in the

volume of waste identified above, and what are the principal and

subordinateradionuclides?

,p

• Are there any hazardousconstituentsin the waste that would

qualify the waste as mixed waste?
_

_
I
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• What processesor operationscontributeto the generationof

waste?

• What housekeepingpracticesare currentlyused that may causeor

• minimizewastegeneration?

, Uh_t processcontrolsare currentlyin placeto reduceor ,_void

wasteproduction?

• What techniqueand technologyoptionsare suitable;how do they

compareto each otherand to existingpractices;and what benefits

o)-detrimentscan be expected?

• How much,and for how long,will the techniqu_and technology

optionsdisruptthe processor servicebeforethey becomeroutine?

i

• What are the economicoptions,and how do they comparewith

establishedeconomiccriteria(e.g.,paybackperiod,returnon

investment)?

Operationalassessmentscan be conductedin houseby the company'sstaff

or by an independer_tconsultingfirm. Eitherway, activ_participationby

management,purchasing,maintenance,production,and engineeringis required.

In general,the activitiesrequiredfor an assessmentare as follows:

• Becomefamiliarwith the facilityand the processor servicethat

generatesthe waste. This may be accomplishedby reviewing

design,operationsand maintenancedocumentation.

• Identifyand characterizethe wastestream(s)resultingfrom the

processor service. Processflowdiagrams,analyticaltest data,

, wasteshipmentmanifests,radioactivematerialpurchaseand

inventoryrecords,etc. are potentialsourcesof information.



• Prioritizethe waste'streamsand selectone or more forwaste

minimization•Concernsto be addressedwhen makingthis selection

include

- Minimizationpotential

- Reclassificationpotential

- Compliancewith currentand futureregulations

- Potentialliability

- Volumeand activityof the waste

- Cost/benefitrelationship.

• Analyzeand selecta technicallyfeasibletechniqueor technology.

The processor servicethat generatesthe wastemust be analyzed

relativeto candidatetechniquesand technologies.Knowledgeable

resourcesinclude

- In-houseexpertise

- Tradeassociations

- Universityradiologicaldepartments

- Publishedliterature

- Stateagencies

- Industrialsuppliers

- Consultants.

• Analyzethe directand indirectcapitalcostsand operatingcosts

associatedwith the changecomparedto onsitestorageand

increasingdisposalcosts. Thesemust be consideredrelativeto

availablefunds,paybackperiod,returnon investment,etc.

° Determineand evaluateboth tangibleand intangiblebenefitsand

detriments.Projectsare not alwaysacceptedon just their

technicalmerits;alternativesor modificationsmust also be

explored.

_
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Evaluatethe progressand successof thewasteminimization

effort.This is a follow-upactionto be done periodicallyafter

• the changesare instituted.

, • Conductan operationalassessmentwhenevera new productor

substantialchangein serviceis beingconsidered.

Implementthe SelectedOption(s). Implementingthe selectedoption(s)

involvesobtainingfunds,installingor initiatingthe new processor service,

and demonstratingandmeasuringperformance.

Funding--Theassessmentreport,developedabove,is an important

tool in the questfor funding• This report,togetherwith a presentationto

the appropriatelevelof management,is the firststep. The presentersmust

be able to statepastexperiencewith the recommendedwasteminimization

option(s),what othersare doingto minimizewastegeneration,how the

recommendedoption(s)complementsthe company'sbusinessstrategyand values,

and advantagesof fundingwasteminimizationover otherproposedprojects.

Evenwith managementacceptance,corporatefundingmay not be available.

In this event,privatesectorfinancing(e.g.,bank loans)and government

assistedfunding(e.g.,SmallBusinessAdministrationloans)shouldbe

investigated.Althoughnot likely,loanguaranteesor otherfinancial

assistancemay be availablethroughthe State/compactcommission.

Initiatingthe Actionor Service--Awasteminimizationoptionthat

involvesa serviceor operational,procedural,or materialchangesrequiring

only minimalfundingmay be initiatedby publishinga managementdirective.

Projectsinvolvingequipmentmodificationsor new equipmentrequireplanning,

design,procurement,and constructionjust as any othercapitalimprovement

, project.

• In additionto the physicalplantand wastegenerationprocesschanges,

the accountingm_--_L'_-_,,uu__,uu'L'"'d,b_ revisedto _._o_+o_._.thos_......ro_tsthat are
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relatedto managingthe waste. Such costswouldincludepermitfees,

treatmentand disposa!, a percentageof the liabilityinsurance,handlingand

storage,etc. Chargingthesecoststo the departmentresponsiblefor

generatingthe waste,and providingan incentiveto reducethesecostswould

sensitizethe responsiblemanagerand workersto wasteminimization

opportunities.

Performance--Theeasiestway to measurethe resultsand determine

if lesswaste is beingproducedis by recordingthe volumeof waste beforeand

afterthe wasteminimizationpracticewas implemented.To ensurethat the

resultsare meaningfulover a periodof time,correctionfactorsmust be

appliedfor unplannedchangesto the process,abnormalproductionor usage

rates,productchanges,and similarperturbations.Radioactivityin curies

per unit volumeis anotherparameterthat is determinable.However,it is

also subjectto the correctionfactors.

The overallbenefitto the companyor institutioncan be determinedby

conductinga follow-upoperationalassessmentand comparingthe resultsto the

baselineinformationfromthe initialassessment.The idealresultswouldbe

to reduceboth the grossvolumeand the radioactivityper unit volume,while

maintainingor increasingnet profit.

Train Employees. In many caseswherewasteminimizationprogramsare in

place,only work leadersor managersare trained;othersmay not even be aware

that sucha programhas been instituted.Employeesworkingwith the process

or serviceon a dailybasisare a majorfactorin influencinghow much waste

is generated(i.e.,improvedhousekeepingpractices)and shouldbe trainedto

a degreecommensuratewith theirjob function.

Trainingmay be offeredin threestages,including(a) awareness

trainingfor all employeesso that everyonehas a basicknowledgeof common

wasteproblemsin the stateand minimizationtechniquesthat can be used to

avoidLLW generationin the workplace,(b) trainingin administratively

controlledproceduresfor all personnelassignedto a processor service,and

(c) specificand advancedtechnique/technologytrainingto ensurethat
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everyone who could effect changesto the process or service is an informed

participant.

Subsequentto the training,participationin fosteringwaste

• minimizationcouldbe encouragedby solicitingemployeesuggestions,forming

teamsto evaluatework processes,and developinga rewardsystem(e.g.,

prizes,bonus,recognition)as a way of advertisingemployeecreativityand

encouragingfurtherparticipation.

Share Information. Experience gained from planning and implementing a

radioactive waste minimization program should be madeavailable to others.

All radioactive material users need to share information, both within the

organization and with other users. Large companies, in particular, need

formal information exchangeprocedures in place to ensure that all entities of

the organizationbenefitfrom lessonslearned. Radioactivematerialusers

with similarwastestreamsbenefitfrom a programof mutualcooperation

(providedprotectionfor proprietarydata is integralto the process)by being

ableto adaptproventechnologiesor techniquesto theiroperationswithout

extensiveresearch. Academicinstitutions,throughwork-studyprogramsand

consultationservices,couldbe bothprovidersand recipientsof experience-

basedinformation.

-

Plan for the Future.Waste minimizationshouldbe institutionalizedas

one of the criteriaby whichthe companyevaluatesits futurebusinessplans.

Importantdecisionssuch as developingnew productsor services,devisingnew

processesor operations,and designingnew facilitiesor equipmentmust

includepotentialwasteminimizationopportunities.

Z
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