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Pollution Prevention Tools:

Applying Benchmarking to Waste Minimization

by VictoriaLevin,
EnvironmentallyConsciousLife Cycle SystemsDepartment,

Sandia National Laboratories

ABSTRACT

Finding innovativeways to reduce waste streams generatedat Department of Energy

(DOE) sites by 50% by the year 2000 is a challenge for DOE's waste minimization
efforts.The Benchmarkingfor Waste Minimizationprojectexaminesthe usefulnessof

benchmarking as a waste minimization tool, specifically for infrastructure-related,

common waste streams at DOE organizations. A team of process experts and

benchmarkingconsultantsfrom a varietyof DOE sitesused a 12-step benchmarking

process to examine the liquid photographicwaste stream and identifybest-in-class

industrypartners for an informationexchange. The site visitsyielded strategies for

source reduction, recycle/recoveryof components,regeneration/reuseof solutions,

treatmentof residuals,as well as bestmanagementpractices.

Introduction

Finding innovativeways to reduce waste streams generated at Department of Energy

(DOE) sites by 50% by the year 2000 is a challenge for DOE's waste minimization

efforts. The Benchmarkingfor Waste Minimizationprojectis being conductedto gain
new informationon waste minimizationtechniquesand {echnologieswithinthe DOE

by using the qualitytool of benchmarking.Benchmarkingencouragesparticipantsto

perform a self-examination,improve internalprocesses,and then look outsideof the

organizationto find the bestpracticesavailable in industryor government. Thus, DOE
will learn the best methodsfor wasteminimizationfrom "best-in-class"partners.

This labor-intensive team effort drew on the expertise of process experts,

benchmarkingconsultants,and facilitatorsfrom DOE organizationsacrossthe country.

Management and funding support was provided by the DOE Waste Minimization

Division(EM-352).
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Background

DOE has four main waste-generating activities: mission-related, waste management,

environmental remediation,and infrastructure-related. (See Figure 1.) Infrastructure-

related activities (shown in Figure 1) are the DOE's "landlord" activities such as

operating the motor pool, the cafeteria, or the offices; operating shops such as

photography, plating, or machining; construction projects; and ES&H activities.
Infrastructure-relatedactivitieswere chosen because they have not yet receivedthe

same DOE-wide attention that the other three waste-generating activities have

received.These activitiesproduceDOE-widewaste streamsthat are also producedin

outside industry. Therefore, they are ideal activities for benchmarking because

appropriate industrypartnersshould be easy to identifyand locate. Common waste

streamsoriginatingfrom infrastructure-relatedactivities,includingboth hazardous and
nonhazardouswastes,will be studiedover the courseof thisproject.

Benchmarking Concepts
Benchmarkingis a commonlyused qualitytool that can help an organizationachieve

significantimprovementsto its internal processes. Benchmarkingis defined as the
continuousprocess of improvingproducts,services,and practicesby identifyingand

understanding customer requirements and process performance; exchanging

information with recognized leaders in the field; implementing meaningful

improvement;and recalibratingthe processby assessingthe progressand monitoring
the trendsand results.

Some key objectives of benchmarkingare to assessyour existingprocess,to measure

your processobjectively,to find otherswith similarprocessesthat are better, to share

information,and to find outwhat makes their processesbetter. Benchmarkingis more

than just comparativeanalysisor copyingstrategies. It is a matter of understanding

those practices that make organizationsthe best-in-classand then adapting those

practicesfor use in your ownorganization.
=

Steps to Perform Benchmarking

Each organization that uses benchmarking develops its own specific steps to

accomplish the same basic goals. The benchmarking methodology used in this
projectwas adaptedfrom a methodologyused by SandiaNationalLaboratoriesand is

basedon the following12 steps:
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1. Identify the processto be benchmarked

2. Establish manag_i lent commitment

3. Identify and establish a benchmarking team

4. Define and understand the process to be benchmarked

5. Identify and define metrics

6. Evaluate current performance

7. Identify potential benchmarking partners
8. Collect process data from potential partners

9. Analyze potential partners' data and choose partners
10. Conduct site visits

11. Communicate results

12. Continue to conduct benchmarking of process.

Project Overview

The first waste stream to be examined using the benchmarking process was liquid

photographicwaste. It served as a prototypeand an example of how benchmarking
couldbe beneficialto the DOE's wasteminimizationefforts.

During a series of workshops, the team defined a consensus administrative process

for liquid photographic waste; created a process flow chart; identified metrics,

customers, suppliers, inputs, and outputs; identified criteria to help choose industry

partners that were willing to share process information; developed telephone and
written questionnaires; learned on-site interviewing techniques; and developed

interview questions. The team performed site visits at Eastman Kodak, Co. and

Johnson Space Center/National Aeronautical and Space Administration.

Project Results
The report Using Benchmarking to Minimize Common DOE Waste Streams, Volume 1,

describes the methodologyand how it was applied to the liquid photographicwaste

stream. The reportalso providesthe resultsof the benchmarkingeffort. The results

fell intotwo categories: strategiesand bestmanagementpractices(BMPs).

Source reductionstrategiesinclude:
• usingcorrectchemicals,

• usingsqueegees to minimize chemical carry-overbetween baths,

• determining the most advantageous replenishment rates,
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• using floating lids on chemical containers to reduce evaporation, oxidation, and
contamination, and

• using plumbingless minilabs.

Recycling and recovery strategies include:
• chemical replacement cartridges,

• electrolytic recovery,

• precipitation,
• reverse osmosis,

• ion exchange, and

• minimizing evaporation.

The third strategy involved:

• regeneration or reuse of bleaches, fixing baths, wash waters, developers and

stabilizers, and stop baths.

The BMPs focused on system design, water control, and processing and monitoring
considerations, including:

• Sizing equipment and capacities to meet actual needs,

• Working closely with vendors to ensure proper use/application of products,

• Having up-to-date and clearly written procedures available,

• Installingsticky pads at the entrance to lab facilitiesto reduce dust,

• Trimming the number of processesand equipment in the laboratory,
• Calibrating the flow meters annually,

• Usingwash watersavers, and
• Controllinginventories of processing chemicals.

The above best management practices (BMPs) in essence fit into the following general

BMP categories: good housekeeping, accurate record keeping, good system design,

and effective monitoring. BMPs provide a tool for waste minimization of most
infrastructure-related waste streams because they encourage the process users to

continually ask themselves, "How can we improve the process?" and do not rely only

on past methods.

An unanticipated result from this benchmarking pilot project was discovering the value
of networking within the DOE complex. All the process experts valued the opportunity
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to share ideas and information, hear about the process at each of the sites, and

contrastand compare methods. Coping with environmentalregulations,discovering

new ideas, and meeting peers at similar DOE sites were top benefits cited by the

participants.

Continuing Efforts
A secondteam examinedwaste motoroil. Duringthe searchfor an industrypartner,

the team couldnot find a companythat fit the profileof the DOE-relatedprocessesthat

was doinga betterjob of wastemotoroil minimization.The team visitedtwo DOE sites

that had strongwaste minimizationefforts and compiledbest management practices.

The team findingswill be issuedin Volume2 of the benchmarkingreport seriesto be
issuedin the summerof 1994.

The next step in the Benchmarking for Waste Minimization project is to benchmark

machine shop waste, plating shop waste, construction debris, and miscellaneous

office waste later in fiscal year 1994. Benchmarking of other important infrastructure-

related waste streams are planned in subsequent fiscal years.

For more information about the project or the benchmarking report, contact Victoria

Levin at (505) 844-8956.

Figure 1. DOE Waste-Generating Activities

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, norany of their_

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product,process, or service by trade name, trademark,
manufacturer, or otherwise does ,Jot necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Governmentor any agency thereof.
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