
Y
WHC-EP-0496

.=.

Westinghouse _'_
Hanford Company
Waste Minimization
and Pollution
Prevention Awareness
Program Plan

Prepared for the U.S. Department of Energy
Office of Environmental Restoration and
Waste Management

J

(_ WestinghouseHanfordCompanyRichland, Washington
Hanford Operations and EngineeringContractor for the

" U.S. Department of Energyunder Contract DE-AC06-87RL10930

Approved for Public Release



LEGALDISCLAIMER

This reportwaspreparedas anaccountof worksponsoredby
an agencyof theUnitedStatesGovernment.Neitherthe
United StatesGovernmentnorany agencythereof, nor , of
theiremployees,noranyof theircontractors,subconh,._r_.s
or their employees,makesanywarranty,expressor implied,
or assumesany legal liability orresponsibilityforthe
accuracy,completeness,orany thirdparty'suseor the results
of suchuseof any information,apparatus,product,orprocess
disclosed,or representsthat its use wouldnotinfringe
privatelyownedrights. Referencehereinto anyspecific
commercialproduct,process,orserviceby tradename,
trademark,manufacturer,or otherwise,doesnotnecessarily
constituteor implyits endorsement,recommendation,or
favoringbytheUnitedStatesGovernmentorany agency
thereofor itscontractorsor subcontractors.Theviewsand
opinionsof authorsexpressedhereindo notnecessarilystate
or reflectthoseof theUnitedStatesGovernmentor any
agencythereof.

Thisreporthas beenreproducedfromthe bestavailablecopy.
Availablein papercopyandmicrofiche.

Availableto theU.S. Departmentof Energy
andits contractorsfrom
Office of ScientificandTechnicalInformation
P.O. Box62
Oak Ridge,TN 37831
(615) 576-8401

Availableto thepublicfromtheU.S. Departmentof Commerce
NationalTechnicalInformationService
5285 PortRoyalRoad
Springfield,VA22161
(703) 487-4650

Printed in the United States of America •

DISCLM-1 .CliP (1-91)



WHC-EP--0496

DE92 002110

Westinghouse
Hanford Company
Waste Minimization
and Pollution
Prevention Awareness
Program Plan
P. A. Craig
D. H. Nichols
D. W. Lindsey

Date Published

AuguSt 1991

Prepared for the U.S. Department of Energy
Office of Environmental Restorationand
Waste Management

(_ We_II_IOILISII P.O. Box 1970HanfordCompanyRichland, Washington99352

- HanfordOperationsandEngineeringContractorforthe
U.S,Departmentof EnergyunderContractDE-AC06-87RL10930

MASTEB
Approved for Public Release _ .

-



WHC-EP-0496

CONTENTS

GLOSSARY ................................. v
Q

I. INTRODUCTION/BACKGROUND..................... I
A. PURPOSEOF PLAN ....................... I
B SCOPEOF PLAN 1• • • • • • • • • • • • • • • • • •

C. LEGALANDPOLl ................. 2

II. RESOURCES ............................ 5

III. POLICY.............................. 6

IV. STRATEGY,OBJECTIVES,AND GOALS ................. 7
A. STRATEGY........................ 7
B. PROGRAMOBJECTIVES...................... 7
C. GOALS .................... 9

SCHEDULEOF'ACTIViTIES 9Do . • • • • • • • • • • • • • • • • • • •

V. ORGANIZATIONAND STAFFRESPONSIBILITIES............. 10

VI. COSTACCOUNTING ......................... 10

VII. PROCESSWASTEASSESSMENTS .................... 12

VIII. WASTEMINIMIZATIONTECHNIQUES .................. 13
A. INVENTORYMANAGEMENT..................... 13
B. OPERATIONALCHANGES ..................... 13
C. MAINTENANCEPROGRAM ..................... 14
D. MATERIALCHANGE _..-.. ................ 14
E. PROCESSEQUIPMENT'MODIFICATION................ 14
F. RECYCLINGAND REUSE ..................... 14

IX. TRAINING,AWARENESS,INCENTIVES ................ 15
A. POLLUTIONPREVENTIONAWARENESS............ 15
B. POLLUTIONPREVENTIONAWARENESSCAMPAIGN'. .......... 16
C. AWARDSAND RECOGNITION.................... 16
D. INFORMATIONEXCHANGE..................... 16
E. TRAINING........................... 16

X. TRACKINGAND REPORTINGSYSTEMS. .. 17
A. TRACKINGFROMPOINTOF GENERATION'T6POINTOF'DiSPOSITION". . 17
B. PROCUREMENTCONTROLSYSTEM.................. 17
C. PROGRAMACTIVITYTRACKING ..__.. ........... 17

- D. FEDERALAND STATEREPORTING'REQUIREMENTS........... 18

XI. QUALITYASSURANCE ........................ 18

XII. INFORMATIONEXCHANGEAND OUTREACH ................ 18

iii



.. WHC-EP-0496

CONTENTS(continued)

XIII. TECHNOLOGYTRANSFER ....................... 18

XIV. RESEARCH AND DEVELOPMENT ..................... 19

XV. PROGRAM EVALUATION ........................ 19

XVI. REFERENCES ............................ 20

APPENDIXES:

A WASTE MINIHIZATIONGOALS ..................... APP A-I

B DETAILED SCHEDULE FOR WASTE MINIMIZATIONPROGRAMACTIVITIES . . . APP B-I

FIGURES

I Waste ReductionTechniques...................... 3

2 Waste MinimizationProgramOrganizationalChart ........... 11

TABLE

I Waste MinimizationPlan Outline .................... 8

iv



WHC-EP-0496

GLOSSARY

DEFINITIONS OF TERRS
d

Recvclinq. Recycling techniques are characterized as use, reuse, and
reclamation techniques (resource recovery). Use or reuse involve the return

" of a potentialwaste material either to the originatingprocess as a
substitutefor an input material or to another process as an input material.
Reclamation is the recovery of a useful or valuable material from a waste
stream. Recyclingallows potentialwaste materials to be put to a beneficial
use instead of going to treatment,storage, or disposal.

Source Reduction. The eliminationor reduction of waste generation at
the source. Source reduction activitiesand techniquesinclude substitution
of less hazardousmaterials, processoptimizationor modification,technology
changes and administrativechanges such as inventorycontrol, and housekeeping
practicessuch as waste segregation. Source reductionresults in reducing or
eliminatingthe amount of potentialwaste material exiting from a process.

Treatment. Technologicalprocessesthat reduce the volume, toxicity,or
mobility of waste after it has been created. Examples include,but are not
limited to, incineration,vitrification,neutralization,chemical extraction,
physical separation,and solidification/stabilizationtechnologies.

Waste Minimization. Eliminationor minimizationof the generation of
waste before treatment, storage,or disposal. Waste minimizationis any
source reductionor recyclingactivity that results in (1) reduction of total
volume of waste, (2) reductionof toxicity of waste, or (3) both (I) and (2),
as long as that reduction is consistentwith the general goal of minimizing
present and future threats to human health and the environment.

Wast? Reduction. Reductionof the total amount of waste that is
generated and disposed of by U.S. Departmentof Energy operationsthrough
waste minimizationand treatmentactivities.

Pollution Prevention. The eliminationor minimizationof waste across
all media using source reductiontechniques. This term covers activities such
as energy conservationand the activitiesdefined as source reduction.

V
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WESTINGHOUSEHANFORDCOMPANY
WASTEMINIMIZATIONANDPOLLUTION

PREVENTIONAWARENESS
PROGRAMPLAN

I

" I. INTRODUCTION/BACKGROUND

A. PURPOSEOF PLAN

The purpose of this plan is to establish the Westinghouse Hanford
Company'sWaste MinimizationProgram. The plan specifies activities and
methods that will be employed to reduce the quantity and toxicity of waste
generated at WestinghouseHanford Company (WestinghouseHanford). lt is
designed to satisfy the U.S. Departmentof Energy (DOE) and other legal
requirementsthat are discussed in SubsectionC of this section. The
Pollution PreventionAwareness Program is includedwith the Waste Minimization
Program as permitted by DOE Order 5400.1 (DOE 1988a). This plan is based on
the Hanford Site Waste Minimization and Pollution Prevention Awareness Program
Plan, which directs DOEField Office, Richland contractors to develop and
maintain a waste minimization program.

B. SCOPEOF PLAN

A waste minimization program is an organized, comprehensive, and
continual effort to systematically reduce waste generation. The Westinghouse
Hanford Waste Minimization Program is designed to prevent or minimize
pollutant releases to all environmental media from all aspects of Westinghouse
Hanford operations and offers increased protection of public health and the
environment. These efforts also yield the following additional benefits:

• Reduction of waste managementand compliance costs

• Reduction of resource usage

• Improvement of product yields

• Reduction or elimination of inventories and releases of hazardous
chemicals reportable under the "Emergency Planning and Community
Right-to-Know Act" (Superfund Amendments and Reauthorization Act of
1986)

- • Reductionor eliminationof civil and criminal liabilitiesunder
environmentallaws.

- The program reflects the goals and policies for waste minimizationof
WestinghouseHanford and represents an ongoingeffort to make waste
minimizationpart of WestinghouseHanford'soperating philosophy. In
accordancewith EnvironmentalProtectionAgency (EPA) and DOE policy, a
hierarchicalapproach to waste managementhas been adopted and is applied to
all types of waste.
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A hierarchy of waste management practicesplaces the priority on source
reduction, followed by recycling,treatment, storage, and disposal, in that
order. The waste minimizationprogram emphasizesthe eliminationor
minimizationof waste through source reduction. Potential waste materials
that cannot be eliminatedor minimized will be evaluated for recycling
(i.e.,used, reused, or reclaimed). However, the DOE has defined 'waste
reduction' as adding treatmentto waste minimizationto ensure that all waste
that is neverthelessgenerated or previouslyhas been generated will be
treated to reduce its volume, toxicity,or mobility before storage or disposal
(see Figure I). This documentwill focus on the waste minimizationprogram.

This plan is a referencetool and guidance document for managers,
operations personnel,and support staff, lt contains the policy, objectives,
strategy, and supportactivities of the waste minimizationprogram. Primary
elements of the plan are (I) waste minimizationgoals, (Z) the developmentof
waste generation baseline informationthroughwaste assessments,and
(3) a process for continualevaluation of the program. Various waste
minimizationtechniqueswill be implementedwith the support of employee
training and awarenessprogramsto reduce waste and still meet the
requirementsfor quality, productivity,safety, and environmentalcompliance.

This plan applies to all WestinghouseHanford facilities. This plan will
be reviewed annually and revised as necessary. At a minimum, the plan will be
updated every 3 yr.

The plan will be distributedto waste minimizationprogram employees and
facility minimizationrepresentatives,and the policy, goals, objectives, and
strategy of the programwill be communicatedto all WestinghouseHanford
employees.

C. LEGALANDPOLICY BACKGROUND

The Resource Conservationand Recovery Act of 1976 (RCRA) requires
hazardouswaste generators to establish a program to reduce the volume or
toxicity of waste to the degree determined by the generator to be
"economicallypracticable." Hazardouswaste generatorsmust certify in their
waste manifest that this requirementhas been fulfilled. Generators also must
identify in the EPA-requiredbiennial waste minimizationreport the efforts
undertaken during the year to reduce the volume and toxicity of waste
generated and the changes in volume and toxicity actually achieved. The
Washington State Departmentof Ecology (Ecology)has regulatory enforcement
for RCRA in Washington. The WashingtonAdministrativeCode 173-303 (Ecology
1991a) is used for this purpose. Furthermore,the Washington Administrative
Code 173-307, HazardousWaste Facilities Plans (Ecology 1991) may require a
waste minimizationplan with detailed processdata and minimization
evaluations for many DOE Field Office, Richland facilities. The "Pollution
PreventionAct of 1990" (OmnibusReconciliationAct of 1990) requires waste
generators to report waste minimizationresults in their annual submissionof
toxic chemical release inventoriesto the EPA starting in June 1992.
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The DOEOrders 5400.1 (DOE1988a), 5400.3 (DOE 1989), and 5820.2A
(DOE 1988b) and DOEField Office, Richland policy mandate that the management
of hazardous, radioactive, and other wastes shall be accomplished in a manner
that minimizes the generation of such wastes. t

The DOEOrder 5400.1 (DOE 1988a) establishes environmental protection
program requirementsand responsibilitiesfor ensuring compliance with
environmentalprotection laws. The order requires the establishmentof a
waste minimization program "that will contain goals for minimizing the volume
and toxicityof all wastes that are generated" and a Pollution Prevention
Awareness Program. The two programs have been combined in this plan as
allowed by the order. The order also requires the completionof an annual
report summarizingwaste reductionefforts.

The DOE Order 5400.3 (DOE 1989) establishesDOE hazardous and radioactive
mixed waste policies and requirements,and implementsthe requirementsof RCRA
within the frameworkof the environmentalprograms establishedunder
DOE Order 5400.1 (DOE 1988a). The DOE Order 5400.3 (DOE 1989b) states that it
is DOE policy to "implementwaste minimizationmeasures as specified in RCRA
for hazardousand radioactivemixed wastes." The order also requires the
heads of field organizationsto "implement a waste minimizationprogram for
hazardousand radioactivemixed wastes."

The DOE Order 5820.2A (DOE 1988b) establishespolicies,guidelines, and
minimum requirementsby which DOE manages its radioactiveand mixed waste and
contaminatedfacilities, lt states the following:

...generation,treatment,storage, transportation,and/or disposal
of radioactivewastes, and the other pollutants or hazardous
substancesthey contain, shall be accomplishedin a manner that
minimizes the generation of such wastes across program office
functionsand complies with all applicablefederal, state, and local
environmental,safety, and health laws and regulationsand DOE
requirements.

The order requires the preparationof a waste management plan for each site
that generates, treats, stores,or disposes of DOE waste. The elements of the
waste management plan are incorporatedinto the Site-specificplan, which
"will indicate actions to minimize hazardouswaste generation" as specified in
the order.

The DOE Order 5820.2A (DOE 1988b) contains specificwaste minimization
requirementsfor management of high-level,transuranic,and low-level waste.
These requirementsincludeprocessmodification,process optimization,and
materials substitution.

The DOE has a waste reductionpolicy that requires all DOE Program
Offices and Field Operations to institutea waste reduction_:olicyto reduce
the total amount of waste that is generated and disposed of by DOE operating
facilitiesthrough waste minimization(sourcereduction and recycling) and
waste treatment. The policy consolidatesthe requirementsof DOE
Orders 5400.1, 5400.3, and 5820.2A (DOE 1988a, 1989, and 1988b, respectively)
for either a waste minir,izationor a waste reductionp1_ and attaches
guidance for satisfyi_rlgthe reportingrequirementsaC those Orders. The
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Figure 1. Waste Reduction Techniques.

waste Reduction TechniquesJ

Waste J
Minimization

_ I
Priority#I Priority #2 Priority #3

Source IRecyclingI iTreatmentIReduction

l
• Process Modifications • Office Recycling • Waste Sorting
• Material Substitution • Product Recovery • Incineration
• Procedure Changes • Energy Recovery • Evaporation
• ProcurementControls • Salvage Sales • Compaction
• InventoryControl • Material/WasteExchanges • Stabilization
• ImprovedHousekeeping • Reclamation • Decontamination
• PreventiveMaintenance • Neutralization
• Redesign of Products
• Work Planning
• Waste Segregation
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statementadopts the hierarchicalapproach to waste reduction and appliesthe
policy to all types of waste. The policy requireswaste reduction to be a
"prime consideration"in research activities,process design, and facility
design and operations.

:The DOE Policy, "EnvironmentalProtection Policy for Richland
. Operations,"establishesDOE Field Office, Richland'scommitment to conduct

operations "in compliancewith the letter and spirit of applicable
environmentalstatutes,regulations,and standards." It states that it is DOE
Field Office, Richland policy to take "appropriatemeasures to prevent the
generation of contaminants,wastes, and other residual materials requiring
disposal or release to the environmentthrough source reduction and
recycling." In addition, individualdirection letters are issued by DOE Field
Office, Richland regardingrequirementsfor the waste minimizationprogram.
These letters are filed and maintained by Waste Minimizationand Reduction
(WM&R).

II. RESOURCES

Funding for waste minimizationactivitiesat WestinghouseHanford is
provided by the Hanford EnvironmentalManagementProgram (ADS 9050
through 9054). The focus of this funding is to coordinate waste minimization
programs that encompass all Hanford Site contractors. Activities supported
includethe following:

• Developmentof the DOE Field Office, Richland Hanford Site Waste
Minimizationand Pollution PreventionProgram Plan

• Developmentof the waste minimizationchapter for the Hanford Site
Part B permit application

• Submittalof the annual "Waste ReductionReport" to DOE Field
Office, Richland for the Hanford Site

• Submittalof the "BiennialWaste MinimizationReport" to the
EnvironmentalProtectionAgency/Ecology

• Developmentof the Hanford Technology Program Plan for Waste
Minimization.

Hanford EnvironmentalManagement Program funding also supports
WestinghouseHanford program implementation. Each waste generating facility
is responsiblefor funding their own waste minimizationactivities. Requests
have been made for additional funding for waste minimizationand recycling
programs.
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III. POLICY _.

Management Policy (MP) 5.17, "Waste Minimization"(WHC 1987a), states
that "the generation of radioactive,hazardous, and mixed waste at
WestinghouseHanford will be minimized to the maximum extent economically
practical and consistentwith the safe operationof all facilities." The
policy also defines management and employee responsibilitiesregarding waste
minimization.

Management Requirementsand Procedures (MRP) 5.44 (WHC 1987b), "Waste
MinimizationProgram," provides a synopsis of program purpose, scope, and
regulatorydefinitions. This proceduredefines specific requirementsfor
which WestinghouseHanford management and other employees are responsible for
establishingand applying the principlesof a waste minimizationprogram.
Requirementsinclude the following:

(1) A waste minimizationplan for each waste-generatingfacility

(2) Implementationand tracking of the facility-specificwaste
minimizationplan

(3) Support for regulatory informationrequirements

(4) Annual waste minimizationgoals for each waste-generatingfacility

(5) Status of waste minimizationgoals quarterly to the Waste
Minimizationand Reductionorganization

i

(6) Evaluationof quarterly status r_ports by the Waste Minimization
Team and summary of these goals in an annual report

(7) Waste minimizationactivities reported to regulatory agencies as
required

(8) Employee training on the WestinghouseHanford Waste Minimization
Program and regulatory requirements

(9) Documented certificationstating that a waste minimization plan is
in place must be completedannually and inserted into the facility
operating record.

Requirementsin MRP 5.44 (WHC 1987b) apply to all current and planned
activities at WestinghouseHanford that generate hazardous, radioactive,and
mixed waste.
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IV. STRATEGY,OBOECTIVES,ANDGOALS

A. STRATEGY

The Westinghouse Hanford waste minimization program exists at two levels"
individual f_cility-specific programs and an overall company program. Each of

• these is described in more detail in the followingparagraphs.

Facility-Soe¢ificPlans - The strategy for the WestinghouseHanford Waste
MinimizationProgram is to encouragewaste minimizationactivities at the
level of waste generation. Each WestinghouseHanford facility that generates,
treats, sto_es, or disposes of hazardous, radioactive,or mixed waste has
prepared a facility-specificwaste minimizationplan. The plan focuses on a
facility's specificwaste. Each individualwaste stream is identified and
characterizedwith respect to origin, composition,quantity generated, cost,
environmentaland safety impacts,and waste minimizationpotential. The plan
will provide a vehicle for setting annual waste minimizationgoals and a
trackable system for documentingwaste minimizationachievements.

The outline for these plans is given in Table I. This ensures consistent
content a_d format of all facility-specificwaste minimizationplans.

"Introduction,"and 2 O, "Waste MinimizationProgram,"are to beSections 1.0,
issued by each facility as a document. The appendicesare issued as letter
reports to make the facility-specificplans a "livingdocument."

Overall Company Proqrams- There are many activitiesthat can be
developedto provide benefits to many individualwaste-generatingfacilities.
These activities are coordinatedby the Waste Minimizationand Reduction
organization. Examplesof these activities includethe surplus chemical
exchange database,which was developedto allow the exchange of excess
chemicalsacross the Hanford Site, the paper _-ecyclingprogram, and process
waste assessments.

B. PROGRAM OBJECTIVES

The objectives of the WestinghouseHanford waste minimizationprogram are
as follows:

• Foster a philosophyto conserve resources,and minimize waste and
pollutionwhile achievingWestinghouseHanford strategic objectives

• Promote the use of nonhazardousmaterials in activitiesto minimize
the potentialrisks to human health and the environmento

• Reduce or eliminatethe generation of waste through input
substitution,processmodification,improved housekeeping,and
closed-looprecyclingto achieveminimal adverse effects to the air,
water, and land

• Comply with federaland state regulations,and DOE requirementsfor
waste minimization,waste reduction, and pollution prevention
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Table 1. Waste Minimization Plan Outline.

1.0 INTRODUCTION

1.1 Purpose/Scope of Plan

1.2 Facility Background
1.2.1 : Facility Description
1.2.2 Material Use
1.2.3 Major Categories of Waste Streams

2.0 WASTEMINIMIZATION PROGRAR

2.1 Waste Minimization Organization

2.2 Responsibilities

2.3 Training Program

2.4 Employee Participation/Incentive Program

2.5 Waste Minimization for New Projects/Designs

3.0 APPENDICES

Appendix A Waste Stream Identification/MinimizationPotential
A.1 Origin
A.2 Regulatory Status
A.3 Quantity Generated (Baseline)
A.4 Costs
A.5 Environmental/SafetyImpacts
A.6 Waste MinimizationPotential

Appendix B Goals/ProgressReports
B.I Goals
B.2 Waste MinimizationAccomplishments
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• Characterizewaste streams and develop a baseline of waste
generationdata

• Identify and implementmethods and technologiesfor waste
- minimization

• Target policies,procedures,or practicesthat may be barriers to
waste minimization

• Enhancecommunicationof waste minimizationobjectives,goals, and
ideas

• Promote integrationand coordinationof waste generators and waste
managers on waste minimizationmatters

• Develop specificgoals and schedulesfor waste minimization
activities

• Create incentivesfor waste minimization

• Develop and implementemployee pollutionprevention awarenessand
occupationaltraining programs

• Collect and exchange waste minimizationinformationthrough
technologytransfer, outreach,and educationalnetworks

• Developmechanisms for fully disseminatingcurrent technical
informationto Site users.

C. GOALS

A goal of 50% reduction in routinewaste generated by Westinghouse
Hanford facilitieshas been establishedby the president of Westinghouse
Hanford. Numericalgoals for the minimizationof specific types of wastes
generated at WestinghouseHanford are provided in Appendix A. These specific
goals are based on the DOE Field Office, Richland goals established in the
Hanford Site plan and may be adjusted after the performanceof comprehensive
process waste assessmentsat generating facilities. Values represent a
percent reductionof the baseline value adjusted for changes in production
rates, new processes, and Site stabilizationand remediation actions.

D. SCHEDULEOF ACTIVITIES

• A detailed schedule of waste minimization activities is presented in
Appendix B.

9
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V. ORGANIZATIONAND STAFF RESPONSIBILITIES

Figure 2 depicts the interaction of various Westinghouse Hanford
organizations as related to the waste minimization program. The Wast_
Minimization and Reduction organization interprets legislative and DO,
requirements as applied to Westinghouse Hanford. They also assist
Westinghouse Hanford facilities in waste minimization efforts, coordinate
process waste assessments, and collect data for reporting minimization efforts
to DOEand regulatory agencies. In addition, Waste Minimization and Reduction
oversees waste minimization activities for the Hanford Site and coordinates
the overall comprehensive waste minimization program. This group meets
regularly with DOEField Office, Richland and representatives from the other
Hanford Site contractors. The main objective of this group will be to
implement the overall Hanford Site Waste Minimization Program (DOE 1991).

The Environmental Awareness Program educates employees on environmental
issues including waste minimization. They also interface with the community
to communicate Westinghouse Hanford's activities concerning the environment.

A new recycling organization has been established to coordinate paper
recycling at Westinghouse Hanford, Kaiser Engineers Hanford, and Hanford
Environmental Health Foundation. This organization will expand to the
recyclingof other materials as funding is made available.

Waste-generatingfacilitiesprepare waste minimizationplans, conduct
process waste assessmentsto identifywaste minimizationopportunities,set
minimizationgoals, implementminimizationopportunities,and report successes
and failures.

VI. COSTACCOUNTING

A cost accounting systemwill be developed that accounts for the "true
cost" of waste that is generatedby the Company and permits meaningful reviews
and audits to be conducted. The system shall consider the short- and long-
term costs arising from (I) underutilizationof raw materials found in the
waste stream, (2) management of the waste that is generated, (3) waste
disposal,and (4) third-partyliabilities if the waste is disposed of
improperly. Associated costs will include personnel, record keeping,
transportation(includingonsite movement), pollutioncontrol equipment,
treatment, storage, disposal,liability, compliance,and oversight costs.

The costs derived from the cost accounting systemwill be included in
proposals,planning, and budgeting. To the extent possible, departments and
managers will be charged "true"waste management costs for the waste they
generate.

10
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Figure 2. Waste MinimizationProgram OrganizationalChart.
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VI I. PROCESSWASTEASSESSMENTS

Process waste assessments will be conducted as part of an ongoing program
to identify, screen, and analyze options to reduce waste generation.
A process waste assessment will determine the amount of material in a
workplace that is disposed of as waste during work operations, lt also will
provide a summaryof hazardous materials use and waste production, and
identify processes and operations that need to be improved or replaced to
promote waste minimization. The assessment will provide a basis for setting
priorities for the specific modifications to Site processes or other waste
minimization options that are developed during the assessment.

Assessments of all waste-generating operations at Westinghouse Hanford
will be conducted by a Waste Assessment Teamorganized and led by the DOE
Field Office, Richland Waste Minimization Coordinator. The core team will
include the DOEField Office, Richland Waste Minimization Coordinator and
Westinghouse Hanford Waste Minimization and Reduction personnel. The
remainder of the assessment team will be drawn from DOEField Office, Richland
and Westinghouse Hanford line, staff, or subcontractor organizations who can
furnish the types of specialized expertise that will be needed to conduct the
assessment.

The Waste Assessment Team will consist of individuals familiar with the
facility, who will steer the assessment efforts and guide data gathering.
Personnel used on a part-time basis will provide particular expertise as the
need arises. The team will include memberswho have knowledge in the
following areas:

• Federal, state, and local hazardous waste statutes and regulations

• Production and waste minimization principles and techniques

• Quality control requirements

• Purchasing and material control/inventory.

The Waste Assessment Team will determine the order and areas of
facilitiesto be assessed. The Waste AssessmentTeam will develop process
area flow diagrams,material balances,process descriptions,and waste stream
characterizationsfor the assigned assessmentarea. The DOE guidance, the EPA
Waste MinimizationOpportunityAssessmentManual, and the EPA Guides to
Pollution Prevention-Researchand EducationalInstitutionswill be used in
conductingthe assessments (EPA 1989; EPA 1990).

Completion of the flow diagrams,material balances, and related
narratives of waste-generatingprocesseswill permit the identificationof
process inefficienciesthat may be modified or corrected to reduce waste
generation. These waste minimizationopportunitieswill be evaluated and
implementedif economicallyfeasible. The team will report the data and
findings from its assessment and recommendoptions for waste minimization.
When identifyingwaste minimizationoptions, the Waste Assessment Team will
concentratefirst on source reduction options, followed by recycling
technologies.

!2
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The Waste Assessment Team will evaluate waste minimizationopportunities
and will screen the options using criteria suggested in EPA (1989) to identify
those deserving careful evaluation. The screeningprocess will result in a
list of options that are candidates for technicaland economic evaluation.

The Waste Assessment Team will evaluate the potentialtechnical success
and economic cost/benefitof each option resulting from the screening. The
options will then be ranked in order of preferred implementation. Projects
that reduce waste generationat the source normally will be given the highest
priority followed by projects that recycle all or part of a waste stream. The
Waste Assessment Team will report the results of its evaluation, including
final rankings and ranking criteria.

A schedule for conductingwaste assessmentsand evaluatingwaste
minimizationoptions will be developed. Waste assessmentswill be conducted
on a recurring basis during the life of the waste minimizationprogram.

VIII. WASTE MINIMIZATION TECHNIQUES

Waste minimizationencompassesactivitiesthat minimize or eliminate the
generation of waste and recyclingprocesses that use, reuse, or reclaim a
material from a waste stream. Each WestinghouseHanford facility will employ
the following techniquesto minimize the generation of waste.

A. INVENTORYMANAGEMENT

Methods to control the types and quantitiesof materials in its
inventorywill be reviewed. Where necessary, inventorycontrol techniques
will be revised or expanded to reduce inventorysize and hazardous chemical
use while increasing inventoryturnover. Specifically,inventory control
techniques shall be used to reduce waste resultingfrom excess raw materials
that are out of date and no longer used. Similarly,material controls shall
be revised or expanded to reduce raw material and finished product loss and
damage during handling, production,and storage. The inventorymanagement
techniques shall be appliedto waste material as well as to raw materials and
finished products.

The review of inventorymanagement techniques shall include (I) a study
of how existing inventorymanagement procedurescan be applied more
effectively, (2) whether new techniques should be added to or substitutedfor
current procedures, (3) the need for review and evaluation approval procedures

- for the purchase of materials, and (4) the need for additional employee
training.

B. OPERATIONALCHANGES

Processes will be reviewed to determinewhether significantreduction of
waste at the source can be achieved by improvementsin process efficiency.
Operating procedures shall be examined to determinewhether the eliminationor

13
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revision of operating procedurescan contribute to the reductionof waste.
The revision and review of operatingprocedures will be fully documented an_
incorporatedas part of the WestinghouseHanford employee training program•
Techniques such as segregation(i.e., separating hazardouswastes and
recoverablewastes from the total waste stream) will be explored.

C. MAINTENANCEPROGRAM

The equipmentmaintenanceprogram will be reviewed. The review will be
used to determinewhether improvementsin corrective and preventive
maintenancecan reduce equipmentfailures that generate waste. The methods
for maintenancecost tracking and preventivemaintenance scheduling and
monitoringwill be examined.

Maintenanceprocedures will be reviewed to determinewhich are
contributingto the production of waste in the form of process materials,
scrap, and cleanup residue. The need for revising operationalprocedures and
modifying equipment, and the need for source segregationand recovery will be
determined.

D. MATERIALCHANGE

The replacement,reformulation,reduction, or eliminationof hazardous
materials in production,maintenance,and cleaning processeswill be examined.

E. PROCESS EQUIPMENTMODIFICATION

The effect of waste minimizationby the installationof new equipment or
the modificationof existing equipmentwill be considered.

F. RECYCLINGANDREUSE

The recovery of wastes will be used as an option in the waste
minimization program after reducing the amount of waste generated at the
source is first considered. Opportunities for reclamation and reuse of waste
materials will be explored whenever feasible. Decontamination of tools,
equipment, and materials for reuse or recycle will be used to the extent
practicable to minimize the amount of waste for disposal.

Impediments to recycling, whether regulatory or procedural, will be
pursued by WM&Rto enable generators to recycle whenever possible. The lack
of a "below-regulatory-concern" valve has been recognized as an impediment to
the reusing and recycling of materials and waste generated inside radiation
zones.

14



WHC-EP-0496

Some activitiescommonly thought to be waste minimizationare actually
waste treatment. The following activitiesare not consideredwaste
minimization:

" • Transferringthe constituentsof hazardouswaste from one
environmentalmedium to another

• Concentrationconducted solely for reducing volume

• Dilution as a means of toxicity reduction, unless later recycling
steps are involved.

If the activity is performedsolely to make the waste more amenable to
disposal (e.g., reduce volume or toxicitybefore storage or disposal)then the
waste is being treated, not minimized.

As stated in Section I, WestinghouseHanford uses a hierarchyof methods
placing primary importanceon source reductionefforts to eliminateor reduce
the creation of waste. Potentialwaste that cannot be eliminated or minimized
w_ll be evaluated for recycle (i.e., used, reused, or reclaimed). All waste
that is neverthelessgeneratedor has been previously generatedwill be
treated to reduce its volume, toxicity,or mobility before storageor
disposal.

IX. TRAINING, AWARENESS, INCENTIVES

A. POLLUTIONPREVENTIONAWARENESS

A successful waste minimization program requires employee commitment. By
educating employees in the principles and the rewards of waste minimization,
solutions to current and potential waste management problems can be found.
Waste minimization awareness has been incorporated into the Environmental
Awareness Program (EAP), which is geared toward educating all Westinghouse
Hanford employees in all aspects of the environmental activities occurring at
the Hanford Site, in their community, and in their home. The EAP meets the
Pollution Prevention Awareness Program requirements of DOEOrder 5400.1
(DOE 1988a). The objectives of the EAP are as follows"

(1) Measurably raise the consciousness of the Westinghouse Hanford
employees to the extent that they perform their jobs in a manner
that prevents pollution and minimizes waste

- (2) Provide a medium of communicationto keep employees informed
concerning cleanup and compliance activities;thus better equipping
them to address the issues

(3) Encourageenvironmentalawarenessin the community

(4) Make WestinghouseHanford a model of corporate environmental
awareness and responsibility.
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The Pollution Prevention Awareness Program consists of four elements:
(1) pollution prevention awareness campaign, (2) awards and recognition,
(3) information exchange, and (4) training.

B. POLLUTIONPREVENTIONAWARENESSCARPAI6N

The EAPhas an Environmental Awareness Counctl that was developed for DOE
Field Office, Richland by Westinghouse Hanford to promote environmental
awareness amongDOEFteld Office, Richland and contractor employees, and
within the community. Each contractor is represented on the council.

The Environmental Awareness Counctl will make extensive use of Site
newsletters, seminars, bulletin boards, signs, and slogans to enhance employee
awareness of and participation in pollution prevention at the Site.

The annual "Team Hanford" campaign promotes environmental excellence
through pollution prevention awareness at the Hanford Site. Awards are given
during the campaign to Site personnel who participate in minimization
activities.

C. AWARDSANDRECOGNITION

The Waste Minimization and Reduction organization will recognize an
individual or group's pollution prevention achievements on a quarterly basis.

D. INFORRATIONEXCHANGE

An important element of the waste minimization program is the _xchange of
technical ideas. Activities to accomplish this are discussed in Section XII.

E. TRAINING

Another important element of the waste minimization program is training.
The training program will include all levels of personnel at the Site. The
goal of the training program will be to make each employee aware of waste
generation, its impact on the Site and the environment, and ways waste can be
reduced and pollution prevented.

Soecialized Traininq Proqram. Training on the regulatory and company
requirements with respect to Waste minimization has been included in the
Hazardous Waste Shipment Certification class (2006S), and Generator Hazard
Safety Training (2006G). A segment also has been added to the Hanford General
EmployeeTraining, which provides annual training to all employees.

Procedure@ Qualification. As part of qualityassurance, certain
employees are required to be trained and examined on their knowledge of Site
operating procedures before performingwork. Waste minimizationwill be
incorporatedinto operating, administrative,and waste procedures requiring
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documentationusing data sheets or forms. Training on waste minimization,
therefore,also will be conductedas part of the quality assurance procedures
qualificationprocess.

" PerformanceEvaluations. Haste minimizationgoals, objectives,and
accomplishmentsshall be incorporatedinto annual job performance evaluations
of personshaving waste minimizationresponsibilities.

X. TRACKINGFJ_DREPORTINGSYSTEMS

A. TRACKINGFROII POINT OF GENERATIONTO
POINT OF DISPOSITION

A tracking system will be developed to identify waste minimization
opportunities and provide essential feedback to successfully guide future
efforts. The system will identify program resource requirements and report
cost benefits realized from implementation of waste minimization projects.
The data collected by the system will be used for internal reporting and to
meet external reporting requirements discussed in Paragraph D (Section X).

The system will track waste from point of generation to point of final
disposition ("cradleto grave"). The system also will permit the tracking of
hazardousmaterials from the point of entry to final disposition to comply
with environmentalregulationsand reporting requirements. The system will
collectdata on input material,material usage, type of waste, volume,
hazardousconstituents,generating system, generationdate, waste management
costs, and other relevant information. A method also will be developed to
trace materials that are being recycled or reclaimed and volumes of wastes
eliminatedbecause of waste minimizationefforts. Existing tracking systems
may be modified to meet this requirementif it is appropriate.

B. PROCUREHENTCONTROLSYSTEM

Procedures for control and purchase of hazardous chemicals or other
materials will be reviewed to determine whether improvements in those
procedures will aid in the achievement of waste minimization goals. The
tracking system described in Paragraph A (Section X) may be used to track the
purchase and use of hazardous materials.

C. PROGRANACTIVITY TRACKING

A system to provide feedback on the progress of the waste minimization
program, including the results of waste minimization technologies and other

' implementedwaste minimizationoptions,will be developed.

17



WHC-EP-0496

D. FEDERALAND STATEREPORTINGREQUIREMENTS

Tracking systems developed under this program will be designed to
facilitatereportingwaste minimizationdata and accomplishmentsto the DOE,
EPA, and Ecology.

XI. QUALITYASSURANCE

Waste minimizationactivities shall retain an appropriatelevel of
documentationand accountabilityto ensure an adequate level of confidence
that the requirementsof the DOE orders requiringreductionof waste are being
met. WestinghouseHanford has a Quality Assurance Program that addresses
methods to ensure quality work. Quality Assurancewill audit the
WestinghouseHanfordwaste minimizationprogram and the individual
facility-specificwaste minimizationprograms to ensure verificationof data
reported in waste minimizationreports.

XII. INFORMATIONEXCHANGEANDOUTREACH

All program staff are encouragedto make regular use of the EPA Pollution
Prevention InformationExchange System and the DOE Waste InformationNetwork
database systems. The WestinghouseHanford Waste Minimizationorganization
representativeswill attend the semi-annualDOE workshop on waste reduction
and other forums or conferenceswhen possible. Also, frequent onsite meetings
to promote informationexchangewill be held.

XIII. TECHNOLOGYTRANSFER

The transfer of federallydevelopedtechnology between laboratoriesand
potentialusers is a contractualresponsibilityof DOE facilitiesand
laboratories. Activities involvingtechnologytransfer will be coordinated
through the office or committeewithin the facility that has been designated
to represent the facility on the FederalLaboratory Consortium for Technology
Transfer. The FederalLaboratoryConsortium promotes technologytransfer
through links to the public and private sectors and through support services
such as training and assistance in implementingpartnershipopportunities
(e.g., cooperativeagreements and patent licensing). Opportunitiesfor
transfer of technologiesspecific to waste minimizationprogramsmay develop
from informationexchange systems,workshops, or topical conferences. Direct
exchangesof process technologybetween facilitiesare encouraged,but the
supportservices of the Federal LaboratoryConsortium should be used where
appropriate. Technology projects that are identifiedand implementedshould
be coordinatedwith the U.S. Department of Energy-Headquarters(DOE-HQ),
Office of TechnologyDevelopment.
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XIV. RESEARCHANDDEVELOPMENT

Proposals for research and development (R&D) are expected to arise from
• the waste assessment process described in Section VII. Someoptions may

require development work before implementation. The assessments also may
identify process inefficiencies that offer the potential for significant waste

" reduction, but specific process modifications may require R&Dwork before
implementation can be scheduled. Budget requests should include support for
appropriate R&D. Specific proposals for R&Dwork will be coordinated through
DOEField Office, Richland and the DOE-HQ, Office of Technology Development to
ensure effective allocation of resources.

XV. PROGRANEVALUATION

The Waste Minimization Program will be evaluated semi-annually. All
major activities will be reviewed. The evaluation will document program
achievements and identify potential areas for improvement. Achievements and
milestones in the program will be a part of the contractors' performance
evaluation and determination of award fees.

,he following successcriteria are availableto aid in the demonstration
of effectivewaste minimizationefforts:

• Reduced amount of hazardouswaste

• Reduced amount of all waste

• Reducedwaste marzagementcosts

• Improved regulatorycompliance

• Reduced health risks

• Increasedproduction efficiency

• Reduced accident risk

• Improvedpublic relations.

A semi-annualreport will be written to DOE Field Office, Richland. The
report will contain current-yeardata, performancetrends, forecasts, and
measures used to gauge the performanceof waste minimizationactivities. The

• evaluation report will be used to establish future waste minimizationgoals
and program objectives. The report also will be used to determine changes to
this plan.
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APPENDIXA

WASTE MINIMIZATIONGOALS

Baseline Waste minimizationgoalsa

I (% Mass)II ., , ." Waste ,

category 1990 waste
quantities 1991b ]gg2b lgg3b 1994b 1995b

(kg)

State or RCRA 778,700 5 10 10 5 5
hazardous

ii.,

Radioactive 3,821,900 5 5 5 3 2

Radioactive 11,917,000 5 5 10 5 2
mixed

...

a Goals may be reevaluated after completing process waste assessments
on the individual streams that compose the waste category. Baseline values
will be established from best avail able data for each waste stream.

b Values represent a percent reduction of the baseline value adjusted
for changes in production rates, new processes, and Site stabilization and
remediation actions.
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Detailed Schedule for Waste MinimizationProgram Activities.
(sheet 2 of 2)

- Elements ResponsibiIity Schedule

PROGRAMEVALUATION

I. Complete Program Evaluation WM&R June/December
(all elements of this
evaluation contained in
semiannualreport to DOE.
See "Reportingn below.)

REPORTING

I. Compile report data facility reps/ As necessary
WM&R

2. Submit semiannual report WM&R June/December
to DOE

3. Submit biennial report to WM&R/DOE Field March '92, '94
Ecology Office, Richland

4. Submit annual report March '92, '93,
to DOE-HQ WM&R/DOE Field '94

Office, Richland

WASTESTREAMSGOALS

1. Establish company goals for WM&R 06/91
high-priority wastes
(hazardous, radioactive,
mixed)

2. Establishfacilitygoals facility reps/ 1/92
for high-prioritywastes facilitymgrs

3. Establishcompany goals for WM&R 9/92
lower priority wastes
(industrialand other)

4. Establishfacility goals WM&R 1/93
" for lower prioritywastes

, 5. Compare trends to WM&R Annually
establishedgoals

i
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APPENDIXB

DETAILEDSCHEDULEFORWASTEMINIMIZATION
PROGRAMACTIVITIES

Detailed Schedule for Waste Minimization Program Activities.
(sheet 1 of 2)

Elements Responsibility Schedule
i

BUDGET

I. Investigateadditional WM&R Ongoing
funding sources for program

EMPLOYEEACHIEVEMENTSAND
INCENTIVES

1. Issue Westinghouse Hanford WM&R Quarterly
Waste MinimizationAward

EMPLOYEEAWARENESS

I. Participate in Team Hanford EAP/Westinghouse 10/91
Waste MinimizationCampaign Hanford

employees

INFORMATIONEXCHANGE

I. DOE/ContractorWaste WM&R/facility Semiannually
MinimizationWorkshop representatives

POLICYAND PLANS

1. Revise Westinghouse Hanford WM&R 08/15/91
Waste Minimization and
Pollution Prevention
Program Plan

APP B-1
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