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Pollution Prevention for Facility Design:
Course Contents

This material was developed to assist engineers in incorporating pollution prevention into the
design of new or modified facilities within the U.S. Department of Energy (DOE). The material
demonstrates how the design of a facility can affect the generation of waste throughout a facility's
entire life and it offers guidance on how to prevent the generation of waste during design.

Contents include:
• Orientation to Pollution Prevention for Facility Design training course booklet,
• Pollution Prevention Design Guideline,
• Orientation to Pollution Prevention for Facility Design lesson plan,
• Training participant survey and pretest,
• Training facilitator's guide and schedule.

Orientation to Pollution Prevention for Facility Design Trainin2 Course Booklet:
The Orientation to Pollution Prevention for Facility Design trainingcourse familiarizes design
engineers with the concepts of pollution prevention and walks them through the process of using
the Pollution Prevention Design Guideline. This course was developed to be approximately 3
hours in length, but can be adjusted to suit individual needs. The first half of the course is
dedicated to defining pollution prevention. Specific case studies or examples from the Hanford
Site illustrate pollution prevention concepts, benefits, and their relationship to design. The second
half of the course presents the Pollution Prevention Design Guideline, explains its features and
use, and offers a case study exercise to practice using the guideline.

Distribution of course slides andoverheads has been limited to allow for site or facility-specific
alteration and revision.

Pollution Prevention Design Guideline
The Pollution Prevention Design Guideline is a compilation of nearly 250 questions organized to
follow the structure of DOE Order 6430.1A, "General Design Criteria." The questions are
intended to generate ideas, methods, and information that will assist in the prevention of pollution
during the design process. The guideline is contained in the training course booklet but can be
removed for use as separate document. An electronic version of the guideline is being developed at
the Hanford Site in 1994.

Orientation to Pollution Prevention for Facility Design Lesson Plan:
The Orientation to Pollution Prevention for Facility Design lesson plan describes the course
objectives and provides information and discussion points that accompany the course slides
contained in the training booklet. The intent of the lesson plan is to provide potential training
course facilitators, engineering management, and participants with enough material to understand
and/or present the course.



Training Participant Survey and Pretest:
To assess participants' knowledge and attitude toward designing for pollution prevention, .before
the session, a survey and pretest are sent to each participant to complete. The facilitator can then
adjust the emphasis of the session appropriately. This same survey and pretest are administered
soon after the session to ascertain whether any change of attitude has occurred as a result of the
session.

Training, Facilitator's Guide and Schedule.
The facilitator's guide provides the schedule and structure for the training course. It presents an
overview of key points and elements of the course.

Material for the Pollution Prevention Design Guideline and the Orientation to Pollution Prevention
for Facility Design training course were developed at the Hanford Site for the U.S. Department of
Energy, Office of Environmental Restoration and Waste Management, Waste Minimization
Division (EM-352). The project was a collaborative effort between Westinghouse Hanford
Company (WHC) and Kaiser Engineers Hanford (KEH). David Encke (WHC) is credited with
the original idea of developing a pollution prevention design guideline formatted after DOE Order
6430.1A. Inquiries or suggested additions or revisions to the design guideline can be directed to
Judy Dorsey, KEH, at (509) 376-4624 or to Elizabeth Raney, WHC, at (509) 372-0469.
Questions or vequests for training course materials should be directed to the Quality and Training
Resource Center, U.S. Department of Energy, Richland Operations Office at (509) 376-7117.
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Orien_tion to Pollution Prevention for Facility Design

Facilitator's Key Points and Schedule
Course Length: 3 hours with 2 stretch breaks

I. Introductory Remarks (15 min)
A. Facilitator self-introduction

B. Participants self-introductions
Name

Company affiliation
Job position

C. Project history, goals, and deliverables
D. Course Overview ................... see page 1 of text

i

Option (if have not sent out to participants before session)
Participant Survey and Pre-Test . . ..... refer to participant handouts
(5 rain--with only 2-3 minutes to complete both sides of page)
Note: Participants retain sheet until end of session (when participants can
change before answers given)

II. Overhead/Slide Presentation

A. Policy drivers ................ overheads/slides 1 & 2 only
B. Collective Recall Exercise .............. see page in text

Participants form small groups/pairs. Together, and as quickly as
possible, identify each of the following laws/regulations by defining
the acronym or initialism. If able, identify each of the Department
of Energy Orders.
When you've finished, tell the facilitator; this will end the exercise.
The first team to finish will read off their responses; any other
team may challenge (i.e., correct) a definition.
(At conclusion, tell participants KEY is on last page of text)

III. Stretch break (10 min)

IV. Design Guideline Table Presentation .......... see page in text
A. Opening comments (2 min)
B. Introductory text (5 min) ................... see page 1-1
C. Summary of Applicable Divisions Table(2 min) ..... see page 3-1
D. Table Features-Navigating (2min)

Page1 of 2



E. Table Features-Sample Page (10 min)
F. Demonstration (10 min)

V. Stretch break (10 min)

VI. Case Study Exercise
A. Transition Remarks

B. Directions & Case Background Data ....... see page in text
Form small groups (who select a project leader to report back at
end of 5-10 min work activity).
Read "Project Background" and study tank drawing.
Select applicable divisions.
Identify potential Opportunities (and be prepared to discuss reasons
for response).

C. Debrief (15-30 min)
Project manager presents findings.
Facilitator presents actual project results.

VII. Survey/Post-test (5 min)
Key is on last page of informational booklet

Page 2 of 2



ORIENTATIONTO POLLUTIONPREVENTIONFORFACILITY DESIGN

This is a new concept--both the Design Guideline and the orientation session.
We would like your opinions to help us understand our audience better. For
each of the following statements, circle the number best representing your
level of agreement.

I. I can explain the differencebetweenwaste minimizationand pollution
prevention.

I 2 3 4 5 6
Strongly Disagree Somewhat Somewhat Agree Strongly
Disagree D i sagree Agree Agree

2. I feel confidentthat I'm aware of the most current regulationsand
policies concerningpollutionprevention.

1 2 3 4 5 6
St tong l y D i sagree Somwhat Somewhat Agree St tong ty
D i sagree Disagree Agree Agree

3. I read environmentalmagazinescoveringwaste minimizationand pollution
preventiontopics (such as Hazmat World or PollutionEngineering).

1 2 3 4 5 6
St rong ty Disagree Somwhat Sogw_what Agree St tong ty
D i sagree Di sagree Agree Agree

4. I can explainthe EnvironmentalProtectionAgency's hierarchyof
environmentalmanagementpractices.

] 2 3 4 5 6
St rong ty D i sagree Sogw_whet Somewhat Agree St rong t y
Disagree D i sagree Agree Agree

5. Responsibilityto look _or opportunitiesfor pollutionprevention
belongsto me as an inuividual.

1 ?. 3 4 5 6
St rong ly Disagree somewhat Somewhat Agree St rongly
D i sagree Di sagree Agree Agree

6. I can identify at least six differentbenefitsfor pollutionprevention
in facilitydesign.

1 2 3 4 5 6
St tong l y Di sagree Somewhat Sonw_what Agree St tong l y
Di sagree Di sagree Agree Agree



TEST

I.. Pollutionpreventionis a RCRA solid waste program.
TRUE FALSE

2. Pollutionpreventionis the reductionof all pollutantsto all media.
TRUE FALSE

3. Recyclingis the use, reuse, or reclamationof a material.
TRUE FALSE

For questions4 through6, circle all answersthat apply.

4. Which of the followingrepresentspollutionprevention?
(a) Source reduction
(b) Energy conservation
(c) Recycling
(d) Disposal

5. Which of the followingare consideredmethods for the treatmentof
waste?
(a) Incineration
(b) Segregation
(c) Neutralization
(d) Storage

6. Which of the followingpollutionpreventionpracticessaves money or
provides an economicbenefit?
(a) Reduce consumptionof energy
(b) Reduce use of raw materials
(c) Reduce disposal
(d) Reduce waste handling

Number the followingpracticesin order of priorityfor effectivepollution
prevention.

Recycling
Disposal
Source reduction
Treatment



FACILTITATORKEY

TEST

1. Pollutionpreventionis a RCRA solid waste program.
TRUE ® FALSE

2. Pollutionpreventionis the reductionof all pollutantsto all media.
m TRUE FALSE

3. Recycling is the use, reuse, or reclamationof a material.
m TRUE FALSE

For questions4 through6, circle all answers that apply.

4. Which of the followingrepresentspollutionprevention?
m (a) Source reduction
m (b) Energy conservation

(c) Recycling
(d) Disposal

5. Which of the followingare acceptedmethods for the treatmentof waste?
[](a) Incineration

(b) Segregation
[](c) Neutralization

(d) Storage

6. Which of the followingpollutionpreventionpracticessaves money or
provides an economic benefit?
[](a) Reduce consumption of energy
[] (b) Reduce use of raw materials
[] (c) Reduce disposal
[] (d) Reduce waste handling

Number the followingpracticesin order of priority for effectivepollution
prevention.

2 Recycling
4 Disposal
! Source reduction _
3 Treatment
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Lesson PLan No• QUALITY "[RAINING AND RESOURCECENTER

WHC-MR-0456LESSON PLAN COVER
SHEET

,, i ,,, , ,

Lesson PLan Title Course Length Draft Date
(hrs)

Orientation to Pollution Prevention for Facility 3 3/ 2/94
Design hrs

II1| ,,, iiii

Learning Objectives

Participants will define pollution prevention terms.
Participantswill recallthe hierarchyfor reducingwaste•
Participantswill identifybenefits of pollutionprevention•
Participants will apply the Design Guidelinetable.

, i i

Training NoduLe References

• DOE-Office of the Secretary,1993, "1993 Waste MinimizationPollution
PreventionCrosscut Plan," PredecisionalDraft Rev.2, October 28, 1993.

• DOE Order 6430.IA, 1989, "GeneralDesign Criteria"
• Chase, C. J., 1993, PollutionPreventionAccomplishmentsBook, WHC-SA-2047-VA,

WestinghouseHanford Company,Richland,Washington•

i, , ,

Prepared by Date Notes for Reviewers

J K Whitehead, Instructional 1/94 Task Project description for DOE-H(}(EM
• " 352) called for "Training PLan"

Desi gner deveLol:mWmtonly, no intpLe_w.=ntation.

Implementationat various sites
Reviewer Date may require site-specific
Approved for Public Release revisions (case studies).

i ,,i i i i i I,i ,,,,

ReviewerComments"
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POLLUTIONPREVENTION/WASTEMINIMIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCECENTER

INSTRUCTORPREPARATION

PURPOSEOF THE COURSE
This orientationis to providea learningenvironmentthat will introduce
a Design Guidelinejob aid---itsphilosophyand application. This
"training"sessionresults from a projectcompletedby the Departmentof
Energy,Richland OperationsOffice/WestinghouseHanfordCompany and
funded by the Departmentof Energy,Waste MinimizationDivision (EM-352).

Participantswill hear about and practice incorporatingpollution
prevention (P2) into facilitydesigns (new or modifications),using the
newly-developedDesign Guideline"opportunitiestable." Emphases will be
on encouragingparticipantsto espousethe philosophyof P2 in their own
design projects, as well as to acknowledgethe role that each individual
plays in supportingP2.

RECOMMENDEDCOURSE SIZE" 24 participantsper session
• FacilityDesign Engineers
• Project Engineers

KEY POINTS OUTLINEANDSCHEDULE
I. IntroductoryRemarks (15 min)

A. Facilitatorself-introduction
B. Participantsself-introductions
Name, company affiliation,job position,commenton involvementwith
facilitydesign and pollutionprevention•
C. Project history, goals, and deliverables
D. Course Overview ............... see page I of text

Optional (if not sent out and collectfrom participantsbefore session)
ParticipantSurvey and Pre-Test . refer to participanthandouts

(5 min--withonly 2-3 minutesto compieteboth sides of page)
Note: Participantsretain sheet until end of session (when
participantscan change responsesbefore answersgiven)

II. Overhead/SlidePresentation(45 min)
A. Policy drivers .............. overheadsI & 2 only

B. Collective Recall Exercise ....... see page in text
Participantsform small groups/pairs. Together,and as qu1-_-cklyas
possible, identifyeach of the followinglaws/regulationsby
defining the acronym or initialism. If able, identifyeach of the
Department of EnergyOrders.
When you've finished,tell the facilitator;this will end the
exercise.

Draft of ]/ 2194 Lesson Ptan #new FY 1994 Page i
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POLLUTION PREVENTION/WASTE MINIMIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCE CENTER

INSTRUCTORPREPARATION
iiiI i I I I i iii I iiii i, ,

The first team to finish will read off their responses;any other
team may challenge (i.e.,correct)a definition.
(At conclusion,tell participantsthat KEY is found on page 33)

Ill. Stretchbreak (10 min)

IV. Design GuidelineTable Presentation..... see page in text
A. Openingcomments (2 min)
B. Introductorytext (5 min) ..... see page I-I
C. Summary of ApplicableDivisionsTabieiZ'mini" i see page 3-I
D. Table Features-Navigating(2rain)
E. Table Features-SamplePage (10 rain)
F. Demonstration(10 min)

V. Stretchbreak (10 min)

VI. Case Study Exercise
A. TransitionRemarks
B. Directions& Case BackgroundData ...... see page in text

(15 min)
Form small groups (who select a projectmanager who will report
back to class at end)
Read "ProjectBackground"and study tank drawing.
Select applicabledivisions.
IdentifypotentialOpportunities(and be preparedto discuss
reasons for response).

C. Debrief (15-30rain)
Projectmanagers present findings.
Facilitatorpresents actual projectresults.

VII. Survey/Post-test(5 min)

Draft of 31 2194 Lesson Plan #new FY 1994 Page ii



POLLUTIONPREVENTION/WASTEMINIMIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCECENTER

INSTRUCTORPREPARATION

IntroductoryRemarks F-lOVH: National Trends
Pollution is driven by laws and [-70VH: PollutionPrevention at Federal
regulations (with shifts in current Facilities
trends--frompollutioncontrol to
pollutionprevention) TURN OFF PROJECTOR

1990 PollutionPreventionAct (a
national strategy) Interactiveexercise:CollectiveRecall

1993 Exec.Order 12856 "Fed Compliance (of initialismsand acronymsto full
with Right-to-KnowLaws & Pollution titlesof lawsregulations,with extra
PreventionRequirements"--requires creditfor identifyingeffectsof DOE
voluntarygoals to reduce toxic orders). Small group activitywith
pollutants. "race"to see who completesfirst (and

then verify accuracy)
P2 as defined by the Pollution
PreventionAct of Iggo

Fl 20VHs: Definitionof P2

EPA Hierarchy of PollutionPrevention: Fl OVH: EPA Hierarchy
Source reduction is top priority.
Next consideration:recycling.
Third consiaeration"treatment

Last alternative:disposal.
[70VH: P2 vs WMin

Waste Min was precursorto P2 and a RCRA
solid waste program. It is all
encompassing--allpollutantsto all media
and energy & resourceconservation.
Shifts to a narrower focus of source
reduction, but the scope increasesto
all media and all pollutants. Program
elements and hierarchyremain the same.

Solid Waste, RCRA, and hazardouswastes FIOVH: Quiz group to identifywhich
characterizeWMin. activities listedare characterizedas
Air, water, energy, raw materials,and WMin and which are P2 (write on OVH)
source reductioncharacterizeP2. Ask for any actual cases that

participantsknow of.

Definition of Recycle: use, reuse (note F'IOVH:Definitionof Recycle
distinction),and reclamation.

Draft of 31 2194 Lesson Plan #new FY 1994 Page i ii
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POLLUTION PREVENTION/WASTEMINIMIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCECENTER

COURSE CONTENT TECHNIQUES
I I iiiii11 i I I iiii ii _ ,, , , , , ,,,,, , : _ , , ,,, , l :

Definitionof Treatment:technological F-lOVH: Definitionof Treatment
processesthat reduce the quantity,
toxicity,or mobility of waste after it
has been created.
Examples"incineration,vitrification,
neutralization,chemical extraction,
physical separation,
solidification/stabilization.

How the terms relate" startingat the I
center with P2, then work outwardto the J
other programs that becomemore
inclusive--toWMin to Waste Reduction.

GOAL is to reduce, at source,the amount
of material that must be disposedof as
a waste. (When not possibleto reduce
or recycle, treat to reduce volume,
toxicity,or mobility before storage and
disposal)

WHAT activities are consideredPollution F-lPhoto slide or text OVH" Antifreeze

Prevention? Examples from the Hanford Recycling
Site. [antifreezetank in bin]
NOTE: Other locations may substitute
their own case study examples in this
section.

Case: Vehicle Maintenance -- Recyling
Product

Challenge: Prevent pollution by reducing
antifreeze waste in fleet operations.
Scope: Approximately 3,200 government-
owned vehicles
Response: Purchased a recycling unit and
modified product to allow 100%reuse
and/or recovery. Whenbuying additional
product, purchased recycled materials.
Result: Avoided waste (38,000 kg).
Reduced both purchasing costs and
disposal costs (saving $195,700)

Draft of 31 2194 Lesson Ptan #new FY 1994 Page iv
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POLLUTIONPREVENTION/WASTEMINIMIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCECENTER

COURSE CONTENT TECHNIQUES
I illll I I I i, i ,i , , i i ,, , , ,, ] ,, , ,, i,,,,, ,

Case: Lead paint removed by CO2 F-lOVH: Photo
Pelletization [corrodedbattery]

(referto informationalpacket for case
facts) F-lPhoto slide or text OVH: Lead Paint

Removedby C02Pelletization
Case" Minimize and Reuse Parts Washer [supplyunit lFo.3and fan duct]

Solvent
Challenge:Prevent pollutionby reducing
hazardoussubstanceuse and waste Fl Photo slide or text OVH: Minimize and
generationduring processing Reuse Parts Washer Solvent
Scope: Fleet operations--partscleaned
routinelyto remove debris
Response"Design and build a small,
portable filteringsystem,throughwhich
the cleaning solvent is run before it is
reused. Debris and metal particles
(removedfrom the parts during the
cleaning process) are collectedas a
sludge and disposed of as regulated
waste.

Result: Reduced new productreplacement
and disposal costs (initialsavings of
$32,5oo)

Case: Records Management-- Reducing
chemical usage
Challenge: Prevent pollutionby
minimizing chemicalwastes created when [:]Photoslide or text OVH: Microfiche
processingmicrofiche. ProcessChanges
Scope: Five chemicals-- in a "kit" and [workers at records storagecarousel]
two waste streams identified (sixyear
previous) as regulated hazardouswaste.
Reponse: Implementednew procedureto
swab a defoaming agent (to prevent
bubbling and spillingover) insidecaps
of chemical bottles. Took new waste
stream samples.
Results: Allowed to re-designatewaste
stream and dispose "down the drain" and,
thereby, reducing the use, generation,
and disposal of waste materials. Also
reducedthe added cost of handling and
disposing regulatedmaterials. Reduced
number of chemical kits purchased
annually (by extendingthe life of the
materials).

Draft of 3/ 2/94 Lesson Plan #new FY 1994 Page v
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POLLUTIONPREVENTION/WASTEMINIMIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCECENTER

COURSE CONTENT TECHNIQUES
I lil ii ii

i i , , , , , , ,,, ,r _ ,

Exampleof reducing use by extending F-lPhoto slide or text OVH: Noncorrosive
Iifecyle Batteries

[old and new batterieson shelf]
Case: AutomotiveParts --

Challenge:Preventpollutionby using
batteriesthat are non-corrosiveand
made out of recyclablematerial.
Scope: Companyfleet operations
maintains3,200 government-owned
vehicles.
Response:Conductmarket researchon
batteriesavailable. Return standard
batteriesto vendor for recyling and
replacewith non-conventionalmodel that
meets specifications(no free-flowing
acid, no corrosion,no vent holes for
hydrogen,last twice as long).
Result:Using a safer, cleaner, long-
lastingbattery. Reduced source
materialsconsumptionby using batteries
that are made with g8% recycled
materials.

Example of reducing disposal F-lPhoto slide or text OVH:
Case: CustodialServices--reducing "DiapersSave Landfill"

disposal [workerat washingmachine]

Challenge:Decrease costs of cleaning
materials and reduce wastes for landfill
disposal.

Scope: Operationsplants and officesto
clean regularly (approximately$84,000
cost annuallyto purchase paper towels)

Response: Use cloth diapers insteadof
paper towels.Wash and reuse.

Result: Saved producepurchasingcosts

(initial$81,000) and reduceddisposal
wastes (24,500kg or 90 yd_ landfill
space).

WHY look for opportunitiesfor P2?

Draft of 31 2194 Lesson Plan #new FY 1994 Page vi
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POLLUTIONPREVENTION/WASTEMINIMIZATION FOR FACILXTY DESXGN QUALXTYTRAINING AND RES_JRCECENTER

i

COURSE CONTENT TECHNIQUES
i I I iI • illillii i ii i i i i ,,,

Time: for future reference--awaitingthe F-IOVH: Invest now for future benefits
final version of the DOE's Waste
Cost/AvoidanceModel, which will
incorporatejustificationsprovisions
Money" investingnow for future benefits
(recognizefuture ramificationsas well
as benefits)
Future Benefits:environmental,
economic,productional,legal, social.

BENEFITS OF A COMPREHENSIVEWMIN/PP F-lOVH: EnvironmentalBenefVts of P2
PROGRAM
Environmental:conservesresources,
reduces pollutantreleases, increases
environmentalawarenessand improves
stewardshipof the environment.

Economic" reducesraw material,energy, Fl OVH: Economic Benefits
waste handling,and costs of disposing--
resulting in an improvedcompetitive
position and reducing the costs to the
taxpayers.

Productional:improvesmaterial []]OVH: ProductionalBenefits
handling,conservesenergy, increases
productivity,creates safer working
conditions,and develops improved
processes and technologies.

Legal and regulatory:improves Fl OVH: Legal Benefits
compliancewith environmentalregs,
reduces long-termliabilities,reduces
record keeping and administrativecosts.

Social" reduces health and accident F-lOVH: Social Benefits
risks, improves employee and employer
relations, and improvespublic image.

Draft of 3/ 219/, Lesson Ptan #new FY 1994 Page vii
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POLLUTIONPREVENTION/WASTEMINIMIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCECENTER

COURSE CONTENT TECHNIQUES
IIIIII I II II Ull IIIIII IL II ......... I......I!I.... III II _ l.........I ,- Jill
i 111i[i]1,11 ii iii lllll

F-lPhoto slide or text OVH: Case-Excess
ChemicalSales
[workers in protectiveclothing by tank
truck]

Example (from true-to-lifesituation)
Recyling: "SurplusChemicals"
Challenge:establishand streamlinethe
process for excessingsurpluschemicals.
Case Stats: products are no longer
needed. Range from supermarket-sizecans
to spray paint to tens of thousandsof
liters of specializedbulk chemicals
(heavyduty industrialproducts--suchas
nitric acit/sulfuricacid/tributyl
phosphate).
Resolution" Set up a screeningprocess
to find buyers, followinga heirarchyof
potential purchasers (publicauctions
held) Targeted specific bidders, screen
carefully, identifiedcontents
(packagingand quantitiesand contents).
If packaged,sold new/unopeniedin
original containers. If bulk, put
throughvalidation.
Results: sold over 200K gal & lOOK Ibs
of chemicals,generating$100K revenue.
Saved over $I million in waste disposal
costs

Overview of Case Benefits E] OVH: "Overviewof Case Benefits"
Environmental: improved stewardship
Economic: Dollars saved
Productional:improvedworking
conditions,increasedproductivity
Regulatory:reduced liabilities(by
contracturallanguage)
Social: improvedpublic image and
reduced health risks

WHENshould PP be incorporated? E] OVH: When Should P2 Opportunities..."
Throughout the entire life of a
facilityl
Start at the "beginning"-during design.
Continue during construction,during
operations,up through decontamination
and decommissioning.

Draft of 31 2194 Lesson PLan #new FY 1994 Page viii
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POLLUTIONPREVENTION/WASTEMINIMIZATION FORFACILITY DESIGN QUALITY TRAININGANDRESOURCECENTER

',ill II " I i'm ill I I" J I ' " ll'''" '"

___ COURSE CONTENT TECHNIQUES

Case Example: Buying Recycled Products Fl Photo slide or text OVH: Buying
Challenge: increase use of goods that RecycledProducts
are made of recycledmaterials. [graphic--worldwith price tag]
Response: requirebidding vendor or

i manufacturerstate amount of recycled
material used in product and state is
product is recyclable. Establish
minimum levels of recoverablematerial
to qualify award/purchaseof that
product.
Results: increasednumber of recycled
products identified--thatcontained
recycled materials. Won award for
excellence/recognitionby DOE

Case: Preventing Pump Failure--selecting ['7Photo slide or text OVH: Chocrane
alternativematerials Pumps
Challenge: find way to preventpumps [Picatti brand pump]
from failingwhen cavitationoccurs.
Avoid replacingpumps when process is
upset or discontinue.
Response: Evaluate at "front end" --
i.e., the equipment (purchasing)
Solution: Replacedry head pumps with
stainlesssteel, liquid-sealedpumps
Results: reducedwaste; extended
equipment life; cut down annual disposal
costs; eliminated additionalcosts (to
make equipmentcorrosionresistant).

Case: Glovebox Waste Minimization(Valve Fl Photo slide or text OVH:
3go)--At the design stage Case-Glovebox
Case: Preventing Reoccurrence--changing [glovebox in hoisting & rigging staging

location, area]
Challenge: Prevent hazardouswaste
generation.
Response: Locate the source of problem
(a leaking valve). Change the location
of the valve.
Results" Eliminateunnecessary
generation of waste. Provide a safe
environmentby preventing contamination.
Save disposal costs.

Oraft of :31Z194 LessonPLan#newFY 1994 Page ix

I H II I ' III I I I' 'llIllI" II 'I' ,, ,,,,,,. ,,, , ' I



I IIII ' IIIII IIIII II ' I'' ) I I I I I'I........... II I'" I I IIII' II lll'r

POLLUTIONPREVENTION/WAsTEMINIMIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCECENTER

i11. ii i Hi ,,...,.. ii i , i ,,,.

COURSECONTENT TECHNIQUES
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Case: Engine Steam Cleantng 0 Photo slide or text OVH: Case-Engine
Challenge: reduce high costs of shipping Steam Cleaning
waste water (generated in/from process [Delta brand equipment on flatbed]
of steam cleaning the engines) to an
offside pretreatment facility.
Response: purchased a water maze with a
series of filters to remove
contaminants, then put in holding tanks
for reuse.
Results: new capabilities--reuse water
in company fleet vehicles (wash) and
abilityto discharge into city waste
water system. Returne filtersto
manufacturer--savingon disposalcosts.

Example of OPERATIONS 0 Photo slide or text OVH:
Case: Emergency ResponseCabinet Case-Plextglas...

[Plexiglas TM cabinet with supplies]

Case: Demolition
At the D & D stage D OVH: Photo
Case: Preventing Haste--recycling [hydraulic shear with I-beam]
materials.
Challenge: Recoverreusablematerials
during demolitionof a pump house
complex and, at the same time, decrease
volume of materials to bury.
Response: Use a universalprocessor
(consistingof a hydraulic shear,
concrete breaker, and concrete
pulverizer)that has been purchasedfor
anotherproject. Use the shears to cut
I-beams, as well as to remotely slice
and stack them. Use the shears to
remotely handle any materials considered
regulatedwastes. Separatemetal from
the concrete.
Break large sections of concrete,send
to recyling plant to reduce concreteto
size of gravel.
Results: Sold recyclablesteel as
salvage scrap iron. Use reduced-size
concrete for constructionbackfill,road
beds, and cover materials.
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i

COURSE CONTENT TECHNIQUES

Design Guideline Table Demonstration Direct participants to page of the
(Refer to AttachmentC for talking informationbooklet (and ins_-6-uctto
points) "followalong" as facilitatorexplains

format and appropriateresponses).
Relationshipto DOE Order 6430.IA
"GENERALDESIGN CRITERIA"--
16 divisions reflectedon table to
highlightopportunitiesthat may fall
within the applicabledivisions.

If an opportunityis listed on the table
and is specifiedas a requirementin DOE
orders or other regulations,the column
"For More information"will direct user
to publication.
Responsibilitylies with user and
applicabilityof project.

Limitationsof Guideline Refer participantsto example, shown on
Applies to design issues only. page , number
Opportunitiesare not mutually
exclusive;may have severaldifferent
methods for achieving the same objective
(therefore,select one method only but
evaluate every opportunity).

Integrationinto the Design Process Direct participantsattentionto Summary
Update table at each new major phase of Page to review columns.O & A as
project (designactivitiesoccure during necessary.
many different phases).
Complete the Summary page at completion.
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COURSE CONTENT TECHNIQUES
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The Format of the Table Directparticipantsto follow along as
Note: always review Division I "General describe table. Encouragequestions.
Requirements"
Column I: subdividedaccordingto
hierarchy
Column 2: citations--forfull reference
see lists at end of guideline. Also,
contacts for more info.
Column 3: check which are applicableand
which will be CONSIDEREDfor
implementation
Column 4: what to "remark"?Not
applicableor reason why not
implemented. Importance?

Exercise:Using the Table Direct participantsto turn to
Directionsto small groups or pairs" page of the informationbooklet to

read t-h-ecase study.
Using the project background information
given in the participantbooklet, and Elslide: Photo
using the Design Guidelinestable, '[undergroundstorage tank]
identifysome possible areas where
potentialpollutionpreventionmeasures
might be applicable.

New ideas (not suggestedon the table)
are welcome and encouraged. If you need
more informationabout the situation,
ask one of the facilitators.

Debriefing. Projectmanagerspresent each groups
Which division or divisionswithin the recommendationsand reasons.
table did you find most applicable? Facilitatoradds commentson findings,

and then shares actual results.
Which (if any) DOE orders or Refer to AttachmentB for case key.
environmentalregulationsapply?

Which opportunitiesdid you identifyto
consider?
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COURSE CONTENT TECHNIQUES
. ii I I i i )11 iiijll I IIIII I .. ..... ......... L. , ......./...................... I, IIIIII , LIII ,! .... ii I. iiiiii II i I I, I III

CLOSING ACTIVITIES Direct participantsto either re-take
Post Test/Survey (key on last page of the SurveyTest (if completedbefore
participantbooklet), session)OR to re-examinetheir

responseson the "pre-test"to see if
they wish to change any responses.

Facilitatorreads "at;swers"from back of
participantbooklet.
Ask for questionsand comments.

i

Closing remarks" future plans
I. Continueddevelopmentof the table
(contactnames and numbers located at
beginningof Design Guideline),
includingdevelopmentof hypermedia
format for better usability.
2. New developments,if any.

Draft of 31 2194 Lesson Plan #new FY 1994 Page xiii

................. ,,I,L.,,, i ,, I- ," ",' r ,, , i",I i r , ' _i ,, i h ,11 ,,,,=, "' fT,,, ,,,,, , , , , ,,,' , ,,, , ,, , ,



POLLUTIONPREVENTION/WASTEMININIZATION FOR FACILITY DESIGN QUALITY TRAINING AND RESOURCECENTER

,,_._'_.

ATTACHMENTA

COLLECTIVERECALLEXERCISE

Forma smallgroup(3-4people). Drawingon yourcollectiveknowledgeand
experience,writeout the completetitleof eachof the followinginitialismsor
acronyms.

Example:DOE/Departmentof Energy

I) RCRA

2) FFCA

3) EPCRA

4) PPA

5) CERCLA

6) CAA

7) CWA

8) OSHA

Whenyou have identifiedall items,tellthe facilitator.

EXTRACREDIT:For eachof the followingDOE Orders,give a descriptivetitle.

DOE 5400.1

DOE 5820.2A

DoE 5400.3

DOE 6430.IA
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J

KEY

RCRA Resource Conservation and Recovery Act
FFCA Federal Facilities Compliance Act
EPCRA Emergency Planning & CommunityRight-to-Know Act
PPA Pollution Prevention Act
CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CAA Clean Air Act
CWA Clean Water Act
OSHA OccupationalSafety & Health Act

EXTRA CREDIT
DOE 5400.1 requires WM/PP plans, annualwaste reductionreports, and a pollution
preventionawareness program.
DOE 5400.3 adds RCRA requirementsto DOE environmentalprograms
DOE 5820.2A: requires Waste ManagementPlans, includingactions to minimize
radioactivewaste generation
DOE 6430.IA: "GeneralDesign Criteria"providesgeneraldesign criteria for use in
acquisitionof DOE facilities

Draft of 3/ 2194 Lesson Ptan #new FY 1994 Page xv



POLLUTZONPREVENTION/WASTEMINIMIZATION FOR FACILITY DESIGN qUALITY TRAINING AND RESOURCECENTER

ATTACHMENTB

FACTL]TATORKEYTO CASESTUDYEXERCISE

Debriefing Questions
• Which division or divisions within the table did you find most applicable?
• Did any of you find DOEorders or environmental regulations that apply to this

case?
• Which items did you find that applied or generated ideas?

Actual solutions.

1. Separate the tank's waste cooling system from the ventilation system.

2. ]nstall recirculating, closed-loop coolant system--drawing vapors fron the
tank and passing them through a condenser, which reduces the vapors to liquids
(by a heat transfer media). The liquid is returned to the Lank.

3. Design a centralized ventilation system (used by multiple tanks)--maintain a
negative pressure to prevent leakage, and diluting potentially flammable gas.

4. Seal, protect existing coverblocks (and other sources of inleakage of air).
Add heated, filtered inlets to control air entering each tank.

Note: results show that the cooling system modifications eliminated 946,000
liters of raw water discharge to soil column. By providing separate systems
in the project design decreased air flow rate reduces air emissions from 3000
scfm (standard cubic feet per minute) to less than ]000 scfm. The filtered
tank inlets prevent the releases.
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,

,ATTACHMENTC

DESIGNGUIDELINETABLETALKINGPOINTS

I. Opentng Comments(2 rains.)
- 1st hour: P2 concepts, definition, benefit.,; - examp]es
- now all "sold", need tools to actually do P2
- remainder of course - introduce new tool and practice using
- new name, familiar concepts: relate P2 to ALARA, D&D, GEP

II. Guideline - Introductory Text (5 rains.)
- find guideline in course materia]s, fol]ow along as ] highlight key points
- p. 1-1, purpose - not all inclusive, not a checklist
- p. 1-1, relationship to 6430.1A - 16 divisions, 6430.1A already contains many P2

requirements
- p. 1-1, requirements vs considerations, example TSD Organic air emissions require

vent and control device
- p. 1-2, list of destgn opportunities, stimulate thinking, ideas only - need more

analysis for implementation and comparison of opps., not mutually exclusive
- p. 1-2, integration into design - meant to be applied project-specific, updated

each design phase.
- pp. 2-1/2-2, I'll cover material as go thru table, but point out its here to

refer to when bring to your work place.

III. Summaryof Applicable Divisions Table (2 mtns.)
- Go thru each column w/appropriate response (use W236 as example)
- Change table to make Div. ] applicable by default
- not the environmental engineer's job- discipline ownership
- way to narrow scope of study up front
- repeat with each phase

IV. Table Features - Navigating the Table (2 Bins.)
- 16 divs correspond to applicable divs table (& TOC)
- page numbering by division to facilitate navigation
- Example - most all facilities use coatings/paints - turn to division 9

V. Table Features - Complete a Sample Page (10 mtns.)
- Work through Division 9 using W236 as example of how to use table
- Note; KEH paint accounts for >50% of hazardous waste stream
- column I: opps, numbering system- 9=div., A-D=hierarchy, "Other"
- column 2: for more info., DOE req'd vs. literary references, look up in

bib1 iography/reference sections.
- column 3/4: go thru firs 7 entries, providing appropriate responses using W-236

as example and writing on overhead.
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- wrap up: use applicabledivisionstable to get to individualdivisiontables.
review opps one at a time, top to bottom. Most will be N/A. If app., can
referenceother projectdocumentsor indicatewhen in future design phases
opportunitywill be considered.

VI. Opportunities: Use examples to demonstrate features (10 rains.)
- Now that reviewed how to use table, want to elaborateon the opportunities

themselves
- Over 300 opportunitiespresented
- As review them, recall orientationmaterialsand try to identifyhow that

opportunityis P2.
- Recall that resource conservation(includeswater and raw materials),energy

conservation(includeslightingand efficiencyfor electricallyoperated
equipment),and source reduction (includesspill prevention,inventorycontrol)
are all P2.

- Put overhead up of select opportunitiesto demonstrateparticularpoints
- review Ist 3, have class respondhow each is P2. Point to make: on-site (I.A.25,

I.A.44)vs off-site (I.B.4).
- review next 3, having class respondhow each is P2. Point to make: cons.

(I.B.17)vs ops (15.A.23)vs d&d (11.A.7)
- review next 2, having class respondhow each is P2. Point to make" eng study

(I.B.5)vs def. design (11.A.11)
- not always P2 - needs analysis: example I0.A.3
- overview: these examples point out differencesbetween300 opps.

VII. Introduce Simulation Exercise (3 rains.)
- pep talk - doing great, now lets try using entireguidelineon a real project,

will compare to what actual project team is doing
- read through exercisewith class followingalong
- assign a projectmanager, encouragecreativity,brainstorm,don't worry about

particularsof implementation,just identifywhat your project "shouldconsider"
- PM will have to defend to review board (the class) how the project is meeting DOE

5820.2A "Each DOE-low-levelwaste generatorpreparinga design for a new process
or process change shall incorporateprinciplesinto the design that will minimize
the generation of low-levelwaste."

- recognizethat guideline is new tool, but suggestsome strategiesfor exercise
(ie check off opps to consider/addothers).

VIII. Working in Stoups (15 mins.)
- answer questions
- listen to groups talking, keep them on track, provideclues where needed

IX. Debriefing (10 rains.)
- PM from each group presents findings,
- no wrong answers!
- Review what the actual project team implemented
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ORIENTATION TO POLLUTION PREVENTION FOR FACILITY DESIGN

PACKING LIST

Class Date

Facilitators:

p_cipant m,atefials
UI Informational booklet and

r'l PACKET, including
Name plate
Course Evaluation form

Survey/Test form

Room EQuioment
!"1 Overhead projector
U] 35ram Slide projector

Facilitator materials
13 Overheads (3-ring binder)
I"1 14 photo slides (in pocket protector)
I-! Water-soluble, colored pens
D Pre/Post Test- Facilitator Key
CI Key Points Outline and Schedule



Orientation to Pollution Prevention for Facility Design
Session Evaluation Form

Location: Facilitator(s): Name (optiona_
Date:

Circle the number that best represents your opinion.
THE COURSE Strongly Strongly

Disagree Disagree Neutral Agree Agree

1. This sessionwill be helpful in my job. 1 2 3 4 5

2. This sessioncovered too much information
in the time alloted. 1 2 3 4 5

3. This session provided helpful handouts. 1 2 3 4 5

4. I would recommend this sessionto anyone
involved in facility design or modification. 1 2 3 4 5

5. The material presented was new to me. 1 2 3 4 5

6. I like the sessionthe way it stands. 1 2 3 4 5

7. I would like more time with the Design
Guideline Table. 1 2 3 4 5

8. The "Collective Recall" exercise was a
good way for me to review the laws and

regulations. 1 2 3 4 5

9. The case study exercise using the Design
GuidelineTable for valuable. 1 2 3 4 5

THE FACILITATOR(S)
1. The facilitator was knowledgeable. 1 2 3 4 5

2. The facilitator answered participants'
questions well. 1 2 3 4 5

3. The facilitator stayed on task. 1 2 3 4 5

Is there anything you would like us to know about the session or the facilitator?



I

enlalonIO0 on

reveonr es

Rev. 0

January1994

OualltyTralnlng&ResourceCenter

U,S.Departmentof RlchlandOpemtloneOffice



Quality Training and Resource Center

The Quality Training and Resource Center (QTRC) is a multicontractor organization de.
signed to provide comprehensive training in Quality Assurance, Safew. , and Environmental
Compliance. It was created to offer consistent, efficient, high.quality training for the U.S, De.
partment of Energy, Rtchland Operations Office, and its contractors.

The Department of Energy has ultimate authority for the selection and design of all
c gurses under the QTRC umbrella. Admlntstraffon of the Center is conducted by four con-
tr,rtors: Ha_ord Environmental Health Foundtglon, Kaiser Engineers Hartford, Pacific North.
west Laboratories, and Westinghouse Hanford Company. Each of the contractors provides

human and maten'al resources in support of the Center.

Court8

The Quality Training and Resource Center offers state.of.the-art courses, covering avar#
ety of disciplines, and taught by leading experts in each respective field. This comprehensive
approach to quality has helped to successfully launch DOE's mission of environmental leader- i
ship.

The curriculum of the Center is not limited to compliance practices. "Quality is not in.
spected in, it is built in" is a basic tenet of the educational philosophy. The training currtcu-
ium is extensive and encompasses management activities that contribute to the quality, safety,
and reliability of products and services. In addition, the Center offers guidelines for the devel-
opment and implementation of effective training programs and performance measurement sys-
tems.

Staff

The full.time QTRC staff comprises experts in the areas of quality, safety, and environ.
mental compliance; management controls; and human resource development. In addition, the

services of subject-matter experts are enlisted from various contractors to develop and teach
spec_ic courses. External consultants are used occasionally to assist in the development, pres-
entation, and evaluation of training modules, and to critique the overall effectiveness of the
program.

QUALITY TRAINING AND RESOURCE CENTER
P. O. Box 1970 (MSIN G6.64)

Rlchland, Washington 99352
(509) 376-7117



This manual was prepared as part of work sponsored by the United States Government.
Neither the United States Department of Ener&y, nor any of its employees, nor any of its
contractors, subcontractors, or their employees makes any warranty, expressed or
implied, or assumes any le&alliability or responsibility for the accuracy, completeness, or
_efulness of any information disclosed or represents that its use would not infringe
privately owned rights.

Reference to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not constitute or imply tts endorsement,
recommendation, or favorin& by the United States Government or any a&ency or its
contractors or subcontractors. The views and opinions of the authors do not necessarily
state or reflcct those of the United States Government.
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CourseOverview

Introduction to Pollution Prevention

What is pollutionprevention?

concepts

definitions

examples fromthe Haniordsite

Why pollutionprevention

benefits of pollutionprevention

examplefromthe Hanfordsite

When shouldpollutionpreventionbe consideredfor a facility?q

Using PollutionPreventionDuringDesign

Introducingthe PollutionPreventionDesignGuideline

Design Guideline

<P Exercise:Usingthe DesignGuk_line Table
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Orientationto PollutionPrevention

PollutionPrevention--A National Trend Notes
I

¢, Previousemphasison pollutioncontrol

_, 1990 PollutionPreventionAct

¢, EPAincorporatingPollutionPreventionintoall new
regulations

Pollution Prevention at Federal Facilities Notes
IIII I I Ii

DOECrosscutPlan

¢, ExecutiveOrder 12856 mandatingpollution
preventioncomplianceat federalfacilities,

1994 fundingallocatedto reviewand reviseDOE
Orders,policies,and proceduresto incorporate
pollutionprevention

5



_on to PollutionPrevention

ii ,|hi, ii i

Not=, Definition of Pollution Prevention (1'2)
MMI I

i ,,,,, ,,, i i i _ iiiiii r

P2 as definedby the PollutionPreventionAct of 1990:

¢, ...any practicewhichreducesthe amountof any
hazardoussubstance,pollutant,or contaminant
enteringanywaste streamor otherwisereleased
intothe environment(includingfugitiveemissions)
priorto recycling,treatment, or disposal.

Notes
• l)ermition of Pollution Prevention (1)2) (conL)

III ii i i i i i i I

The term includes equipment or technology
modifications,processor proceduremodifications,
reformulationorredesignof products,substitutionof
raw materials,and improvementin housekeeping,
maintenance,training,or inventorycontrol.
It also includesotherpracticesthat reduceor eliminate
the creationof pollutantsthrough:(a) increased
energyefficiencyinthe useof raw materials,energy,
water, or otherresources;or (b) protectionof natural
resourcesby conservation.

ii i ii



OdentMiontoPollutionPreven#on

i,iii,iii,iii ,, ,, if ,

EPA Hierarchy of Pollution Prevention Notes

° Source Reduction

T

Recycling

T

Treatment

T

Disposal

Pollution Prevention vs. Waste Minimization Notes
IIII i lib I I IIII II i1,1

¢, Waste minimizationwas a precursorto P2 and a
RCRAsolid waste program

P2 is all encompassing, all pollutants to all media
and

energyconservation

resourceconservation

¢, Shiftstoa narrowerfocusofsourcereduction,but
thescopeincreasestoallmediaandallpollutants

Programelementsandhierarchyremainthe same

7
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_on toPo//ut/onPrevent/on, , i , , , , , , , f,,,,, , ,,, i ,

Notes
Characterize _Hin and 1)2Activities

Solid Waste Air

RCRA Water

HazardousWaste Energy
RawMaterials

SourceReduction

Notes ........

Definition or Recycle
, I I lllI,,T I t , r, t ,,,,, II I

Recyclingis theuse,reuse,andreclamationofa
material.

<PUse/Reuse:involvesthe returnofa potentialwaste
materialeitherto theoriginatingprocessas a
substituteforaninputmaterialortoanotherprocess
as an inputmaterial

O Reclamation:therecoveryorregenerationofa
usefulorvaluablematerialfroma wastestream



....................... .............. OrientationtoPollutionPre_._

, i i H , i I,,,I,,I, , ,i n, ,,,,,,,,,,, ,., ,, l lr,l i,i,n

Definition of Treatment Notes
" '"" '"=" I'I i l I ,,J.... l]lirlf i l I .....i,l,_.... _J .Li,,,.,.,

Treatments are technological processes that reduce
the quantity, toxicity, or mobility of waste after It has
been created. The following list shows examples of
treatments.

,_ Incineration

<_ VItrification

Neutralization

Chemical extraction

Physical separation

Solidification/stabilization

,,, ,,,,

How The Terms Relate Nots
I II Ii i i= i i i i i,i |. i llll - -



- ,,, .... , ,, .............. , ,, ,, : .....

Goal of 1)2Prosram
IaLL]Li I , rvrv_l I1[I Illl I111111iI I

/,,,,,i, ill " ,,

0 Reduce

<, source

• amount

• waste generated
_r_ J,,,, ,,

• energyconsumed
'Hill : _ j.,:

• materlalsused

m= i iii i ii i ii

Notes Case -- Antifreeze Recydlng

Challenge-- Preventpollutionbyredudngantifreeze
wastefromthevehiclemaintenanceoperations,
servlclngapproxlmately4,500 government-owned
vehlcles.

Response--- Usea recyclingprocesstorecycleall
ethyleneglycol,Closethe loopbypurchasingonlya
recycledantifreezeproduct.
Success-- Avoided38,000kgofwastetodateand
saved$195,700innewproductpurchaseanddisposal
costs.

i ,i,,,
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Case ,-- Lead Paint Removed by COz Pelletization
.................................... illllllI III I

, ,,,,r,,,, ..............

Challenge-- Eightsupplyfanductsandplenumsare
coatedInleadpainttestingas highas420 ppmof .......
lead. Conventionalremovalwithsandblastingor ........ .......
chemicalstrippingwillrequire18 monthslaborand
produce64 to80 drumsofwaste. :
Response-- BlastpelletsofC_ ontosurfacewith
compressedair. Thepelletssublimeintoharmless
C02gas.
Success-- No secondarywasteIs produced.Waste -- J .......

isreducedbyanestimated50 drumsandthe
estimatedtimetocompleteworkpackageIs reduced
to50 days.

,, ,,, ,,,,,,,, ,,,,, ,

i i i i i ill I!,llllllllll[ I I I I I Ill I

I IIII I I I I IIIII I_111111111I I I II I

Case ...- Minimize and Reuse Parts Washer Solvent Nora

Challenge-- Reducehazardoussubstanceuseand
wastegenerationbyfilteringandrecyclingparts
washersolvent.

Response-- Builda filteringsystemto collectparts
washersolvent,runitthrougha smallportablefiltedng
system,andrecycleit backtothe partswasher.The
debdsand metalparticlesare collectedas sludgeand
disposedas waste.
Success-- Sinceinitialusein 1990,thevehicle
maintenanceoperationshas reused1,750gallonsof
solvent,saving$32,500indisposaland newproduct
replacementcosts.

I II II
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Challenge-- Minimizechemicalwaste and disposal
.............. _ whenprocessingmicrofiche.Systemohemlcals

_.o. foam and bubbleoverwhenprocessing,spillinginto
the machineand wastingchemicals.

.................. Response-- Swabthe Insideof the chemicalbottle
._ capswitha defoamlng_nt preventingspillsand

extendinglifeof the chemlcaJs.
.................. Suocess-- New procedurereducesthe numberof
........................ chemicalkitspurchasedeach year and greatly

extendsthe life of the materialsand reduces
................. hazardoussubstanceuse, generation,and disposal.

_u. :i

o
: IJ,I

I I IIIIIIIIII II I III I I Ifll I IIIIIIIII ...........

Case .-- Noncorrosive Batteriu

............ Challenge-- Find a _tor, donner, Iong(M'-iutlng
batterymade outof recyclablematerial.

........... Response-- Replaceautomotivebatterieswith
.......... Optima800U batteriesthat have no free flowingacid,

no corrosion,no vent holesfor hydrogen,and last
' twice as longas conventionalbatteries.

Success-- Old battedesare returnedto the vendor
and replacedwithOptima 800U. Optima800U is,,,

made with98°/orecycledmaterlaJsand is more
Q

universal,eliminatingthe purchaseof seven different
types of batteries.

,,,,. , ,, ,,

,. ,,n , ,=, ,,,, ,,, ,,,, .. , ,,, , ,,, ,, ,,,

12



...................................................... +_ eoeol_ Pro_

NoeJm

Challenge-- Reducewaste:TerflWipe"paper
deaNngtowelsproducewastethatgoestothelandfill. ........................
Response-- Purchaseclothdiapersforuseas ..... ._
duNng rags. Janitorslaunderragsusingwashing
m_hlnee alreadyinplace.
S_-- Productcostdecreasedfrom$84,000per .... ......... ,
yearto $3,000peryear;achieveda reduction,Jf ,!,,m uf,

24,500kgof wastegeneratedperyear.

*'rerdWipeies tmdemsrkofScottPaperCo..... ...............

i iii ii i i ii i iiiiii i i ii ii i iiii ii[i i iii iii iiiii iiiiiiiiiii

ii

Investnow for future benefits Nora
......... IIIII In j,_,i] I llllPIIlll[ll-+ I I I .................

Environmental ......................

,_ Economic

Productional i,,i

,O,Legal

Social

O
e

i jl UllUl iiiii i i i llllll i i
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...... iii i i iii i i i fallii nrl_lllij i i ......................

EnvironmentalBenefitsof P2
I I J I HI II_JI I I IIIIIII I -_ IIIIIIII II IIIIIIII

_, Conservesresources

¢, Reducespollutantreleases
ill i i i • u L _ ,ill i lllll .

llll i i I

¢, Improves8towardsh!pofthe environment
,,,,,, ,,, ii lllll

r i,,, ,, .

_._1 illfllllll ii i i1[1111111 iiiii ii iiiiiiii ii i i

H,,, ,,_, , i H,ll ,,,. i, l il,lli,, i iii i

Economic Benefitsof'1'2
lillliliHI IlIPI J J I JHillllll J i -- J IIBHIJ . .....

,, _ , ,, _, PollutionPreventionpays-- reducescostsforraw
material,useofenergy,wastehandling,storage,
treatment,anddlsposal

_, Improvesefficiency

Reducescoststotaxpayers

¢, Improvesnationalcompotltlvoness



.........
iii1 ii ii i ii i i i ill i i i i i i

Productional Benefits of 1'2 Not_
....

_-LI I L I![1_ II

,4,.Improvesmaterialhandling

Conservesenergy

Increasesproductlvity/efflclency

Createssaferworkingconditlons--ALARA(AsLow
As ReasonablyAchlevable)

DevelopsImprovedprocessesandtechnologles

-- lUl,=l i i .. i i i i 11 iii

i

Notes

¢, Improvescompliancewithenvironmentalregulations

¢' Reduceslong-termand potentialliabilities

Reducesrecordkeepingandadministrativecosts

, i i
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SocialBenefitsof P2
- I Iqlllil'IIIflPf II p ,,, ......... I I II1

O Reduceshealthandaccidentdsks

Improvesemployeeandemployerrelations

O Improvespublicimage
i

¢, Improvedenvironmentalstewardship

lilt I II I [11 I II I IIIUI I I I I

I HIn ll,lll,i

Notes , Case-- Excess Chemical Sales
"' I i i Hi ,_,,,H ,, illlli i ii !! I ,lilqili i III III

Challenge-- Recyclelargequantitiesofbulkand
consumerchemicalsremainingafterchangein
missionfromweaponsproduction.
Response-- Putthechemicalproductsthroughthe
governmentexcessprocess.Simultaneously,seek
interestforthechemicalsandhavereadyforsealed
bidor publicauctionsalesprocesstothegeneral
public.
Success--- Over200,000gallonsand100,000
poundsofchemicalssoldtodate. Generatedover
$100,000inrevenueandsavedover$1 millionin
avoidedwastedisposalcosts.

,|,,
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Orfentat_onto PollutionPrever_on

Overview of Case Benefits Not_

Environmental--improved stewardship

¢, Economic-- dollarssaved

Productional--improved workingconditions,
increasedproductivity

¢, Regulatory--reduced liabilities(bycontractual
language)

When Should P2 Opportunities Be Considered Notes
for a Facility?

Dudng design phase

During construction

Dudng operations

Duringdecontaminationand decommissioning

P2 needs to be considered throughout the entire life
of a facility.

m
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Orienta_ to PollutionPrevention

Notu Case--- Buying Recycled Products

GhaHonoo--- Encourage the purchase and
manufacture of goods using recycled matedals.
Stimulate market demand for recycled products by
using more recycled products onsite.

Response-- Changeprocurementproceduresto
requestrecycledcontentinproductand ask if the
productis recyclable. Statethat recycledcontentina
productis reasonto give it preference. Requirethe
reviewof purchaserequisitionsto eliminatepossible
requirementsforvirginmaterials.
Result--Identified nearly200 productscontaining
recycledmaterial. Receivedan award by the DOE
recognizingthe Hanfordsiteforexcellencein

, affirmative procurement and solid waste recycling.

Notu Case _ Chocrane Pumps
II

Challenge-- Dean Line*dry head pumpsfallwhen
headspace solutionis lostdue to cavitation. Over 20
pumpsmustbe replacedwhenthe processis upsetor
discontinuedoperationsoccur.

Response-- ReplaceDean Line*pumpswith
stainlesssteel Chocrane*liquid-sealedpumpswhich
operatedry,withoutfailuredue to cavitation.
Success-- Avoidedan estimatedfivedrumsofTRU

' waste at a costsavingsof$11,400. Experimental
pumphas lastedI 1/2 years longerthan the oldpump.
Stainlesssteelfinishis corrosionresistantand does
not requirepaint.
*DeanLineisa trademarkofDeanBrothers,Inc.
*Chocraneisa trademarkofCraneCo.

18



Orientationto PollutionPreven_on

Case--Glovebox Waste Minimization (Valve 390) Notes
III

ii i iii

Challenge--- Leakingvalvewas locatedoverthe 15
plasticportof a glove box. The leakagecreated
transuranic(TRU),low-levelwaste (LLW),and
contaminationfromchangeoutof the glovebox.

Response--- Relocatevalve 390.
Success-- Saved fourTRUdrumsof waste per year
at a disposalcostsavings of$9,170 for the one valve.

Case---Engine Steam Cleaning Notes

Challenge--- Water from the processof steam
cleaningenginesgenerated80,000 gallonseach year,
whichwas shippedoffsiteto a pretreatmentfacility.
Response-- Water usedto steamcleanengines
goesthrougha Land Delta 1000 Water Maze,
purchasedto filterout variouscontaminants. The
water isthen put into a holdingtank and reusedin the
car wash operations.
Success '-- Water is reused in thecar wash and then
dischargedintothe citywaste water system. The
Water Maze filtersare sentbackto the manufacturer.
Saved $117,000 indisposalcosts.

19



Orientationto PollutionPrevention

Notes Case---Plexiglas* Emergency Preparedness Box
[ I II

s

Challenge-- Emergencypreparednessboxesare
usuallymetaland theirseal mustbe brokenevery six
monthsto runthroughthe checklistand accountforall
requiredcontents.
Response-- Make emergencypreparednessboxes
outof Plexiglas.

Success--- Plexiglasboxseals no longerneedto be
brokenand inan emergency,itemsare quicklyseen
and obtained.

*Plexiglasis a trademarkof Rohmand Haas.

Notes Case--- Demolition Recycling
i i i

Challenge-- Recoveras muchreusablematerialas
possibleand decreasethe volumeof materialsburied
whendemolishing.

Response--- Purchasea universalprocessorthat
consistsof hydraulicshears,concretebreaker,and
concretepulverizer. The hydraulicshearsenable
remoteslicingand stackingof metalscrap. Large
sectionsof concreteare sent throughthe processorto
reduce the size of the concreteto gravel. Metal is
separated fromthe concrete.
Success-- Approximately900 tons of recyclablesteel,

0 whichcan be soldas salvagescrap iron,will be
recoveredfromthe 190-B Pump HouseComplex. An
estimated 13,000 tonsofconcreteand blockwillbe
crushedand reusedfromthe 190-B demolition.

20



Orientationto PollutionPrever#on I
I
!

CollectiveRecallExercise
II II Iill I I ill I I I , I I i. I

Form a small group (3-4 people). Drawingon yourcollectiveknowledgeand
experience,writeoutthe completetitle of each ofthe followinginitialismsor
acronyms.

Example:DOE/Departmentof Energy

1) RCRA

2) FFCA

3) EPCRA

4) PPA

5) CERCLA

s)
7) CWA

8) OSHA

When you.have identified all items, tellthe facilitator.

Extra Cradit

For each of the followingDOEOrders,give a descriptivetitle.
DOE5400.1

DOE5820.2A

DOE5400.3

DOE6430.1A

21
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OrientationtoPollut_,Preventk_
i i

PollutionPrevention
DesignGuideline
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_on toponut_nprevention ...........................

The Pollution Prevention Design Guideline, developed at the Hartford
site for the U.S. Department of Energy, Waste Minimization Division
(EM-St_,),is a collaborative effort between Westinghouse Hanford
Company (wl.B) and Kaiser Engineers Hanford (KEH). David Encke
(WHG) is credited with the original idea of developing a pollution
prevention design guideline formatted after DOE Order 6430.1A.
Inquiries, suggested additions, or revisions to the guideline can be
directed to Judy Doreey, KEH Design Guideline lead engineer
(509-376-4624) or to Liz Raney, WHC,Design Guideline project
manager (509-372-0469).
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1.0 INTRODUCTION

1.1 PURPOSEOFGUIDELINE

Thts design guide has been developedto assist engineers to incorporate
pollution prevention features into Departmentof Energy (DOE) facilities. The
guide was designedprimarilyfor new facilitiesor major modificationsto
existingfacilities.However,personnelconductingprocesswasteassessmentsor
engineersmakingminormodificationsor routineupgradesto existingfacilities
will find the guidehelpful.

The guide does not contain every pollution prevention option available,
rather it should be used as a starting point for identifying opportunities. Only
the engineers designing the newfacility or modifications can identify the most
beneficial options to incorporate. As newoptions are identified they should be
added to this gutde.

Use of thisguideis notmandatory.However,completionof the guideline
tablewillhelpto demonstratecompliancewith DOE andfederalregulationsthat
mandatewasteminimizationbe consideredduringdesign,butwhichprovidelittle
guidanceon how this is achieved.

1.2 RELATIONSHIPTO DOE6430.IA

The guidelinetable,found in section4.0, has been dividedinto the
sixteendivisionsof DOEOrder6430.IA,"GeneralDesignCriteria". Becausethe
use of thisguideis notmandatory,the guidelinetableisnot intendedto be a
compliancechecklistfor DOE 6430.IA.

Somedesigncriteriain DOE6430.IAappearin thetableto highlightthose
pollutionpreventionopportunitiesthat are explicitlyrequiredby the order.
Therefore,a facilitydesignthatiscompliantwithDOE6430.IAalreadyincludes
certaindesignfeaturesthat minimizewaste. The intentof the guide is to
suggestadditionalpollutionpreventiondesignopportunitiesfor consideration
duringfacilitydesign.

1.3 REQUIREMENTSVERSUSCONSIDERATIONS

Althoughuse of this guideis not mandatory,some of the opportunities
listedin theDesignGuidelinesTableareactualrequirementsfoundinotherDOE
Orders or federalregulations. If this is the case, the exact paragraph
containingthe requirementis providedin theFor More Informationcolumn. If

I-I
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the For Information CoTumnts blank or contains a literary reference indicated
by the author's name and year of publication, then the opportunity ts merely a
design consideration rather than a design requirement. The guideline user is
cautioned that for a particular opportunity, the regulation cited may not be
applicable to the project under consideration. It ts the responsibility of the
user to determine whether the regulation ts a design requirement or a design
consideration for the scope of the project under consideration.

1.4 aUIDELINE L1rlqITATTONS

The opportunities presented tn the Design Guidelines Table are strictly
design issues. Techniques for pollution prevention through operational
practices, maintenance, good housekeeping, etc. are not explicitly included.
Such opportunities may be suggested Indirectly; for example, space allocation for
hazardous materials storage, or recycling equipment. Somebibliographic entries
may direct the reader to pollution prevention activities other than design.

Thts gutde intends only to stimulate thlnktng In pollution prevention and
to provide a method to document opportunities that are being considered for a
specific project, implementing pollution prevention measures wtll require
consideration of such impacts as economics, technical feasibility, availability
of required materials (particularly for recyc]ed-content products), and life
cycle cost.

Opportunities listed tn the table are not mutually exclusive. Several
opportunities present different methods or technologies for achieving the same
objective. This does not preclude every opportunity from being evaluated, but
tt wtll be impossible to implement every opportunity.

1.5 INTEGRATIONINTO THE DESIENPROCESS

As in DOE 6430.1A, these guidelines apply to all design activities
including engineering specifications as well as the preparation of design
criteria during the project planning phase. Someopportunities wtll not be able
to be implemented until definitive design, whereas others may be appropriate as
part of the project-specific design criteria. Therefore the Design Guideline
Table should be updated at each new major phase of design. The table should be
completed for a specific project and remain with the project files.

1-2
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2.0 USEOF THE GUIDE

2.1 SUMMARYOF APPLICABLEDIVISIONS TABLE

This table should be completed prior to beginning the design guidelines
table. It ts tntended to evaluate the divisions of DOEOrder 6430.1A that are
applicable to the project under cons|deration. The project name and number
should be recorded, as well as the date of table completion and the destgn phase
the project was in at the ttme of guideline completion. For each applicable
division, the guideline user responsible for that divtston should provide their
nameand location/phone.

2.2 DESIGNGUIDELINETABLE

2.2.1 Column 1: Pollution Prevention Destgn Opportunity

The gutde has been dtvtded tnto stxteen divisions, the same divisions as
DOEOrder 6430.1A, "General Destgn Criteria". it was dtvtded this way to allow
engineers to quickly fltp to the at'ea of thetr expertise/Interest. Besides the
divisions applicable to the project betng reviewed, every project should revtew
Dtvtston 1, General Requirements, stnce thts diviston contatns opttons that could
be applicable to any division. Opportunities that apply to more than one
division are not repeated throughout the table, but are ltsted tn Dtvtston 1.

Wtthln each division, pollution prevention opportunities are sub-divided
tn order of preference according to the pollution prevention hierarchy: source
reduction, recycling, treatment, and disposal. Wtthln each sub-division,
Individual opportunities are numbered sequentially as they were added to the
table. The numbering system was not meant to Imply a rank wtthtn the sub-
division.

Use the Other rows (at the end of each division) to record any additional
opportunities that the project is considering. These blank rows are intended to
encourage creative ideas and to emphasize that the list presented is not
exhaustive of pollution prevention opportunities.

Many of the opportunities listed are techniques for energy conservation.
Although energy conservation may not directly prevent or minimize wastes in the
facility being designed, energy conservation is universally recognized as a form
of pollution prevention, due to the environmental costs of electric power
generation.

In addition to energy conservation, the following are also examples of

2-1
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viable source reduction strategies: spill prevention, preventative maintenance,
inventory control, goodhousekeeping,product substltution/toxics use reduction,
resource conservation andautomatedversus manualcontrol systems.

Note that someopportunities listed wlll realize an almost immediate
payback (le during construction), whereasother opportunities will not prevent
or minimize waste until the facility is decommissioned.

D1vlsion ]3 - and the -99 sections of other divisions cover special
facilities (nuclear). Many of the opportunities presented in these sections
prevent pollutlon by limiting contamination spread or cross-contamination.
Opportunities required for a nuclear facility are still useful considerations
for all other facilities. Manyof the opportunities presented tn the table are
also D&Dand ALARAconsiderations. DOEOrders require that D&Dand ALARAbe
considered during the design process.

2.2.2 Column2: For Rote Information

Thts columncontains references for the reader to obtain more information
onthe particular opportunity being presented. Acompletereference list appears
after the table. If the reference is a Department of Energy (DOE)Order or an
environmental regulation, the specific paragraphwithin the order or regulation
is provided tn thts column. In these cases, the reader is cautioned that the
opportunity may actually be a destgn requirement for the project under
consideration. It is the responsibility of the guideline user to obtain the
reference to determine applicability on a case by case basis.

A ltst of additional contacts has been included in the Bibliography
immediately following the References sectton of this guideline. For

• modifications to existing facilities, contact the facility waste minimization
representative, if there are questions on specific opportunities or additional
product information Is needed.

2.2.3 Column3: Htll Constder

Check this columnfor those opportunities that are applicable to their
facility and that will be considered for Implementation.

2.2.4 Column4: Rmarks

For each opportunity listed, record a commentto indicate that the
opportunity has been reviewed. If Column3 Wfll Consfder, was not checked, the
remark should include why the opportunity will not be considered. If the
opportunity does not apply to the project under consideration, N/A (not
applicable) is a sufficient responsefor thts column. IfColumn 3W_17 Consider,
was checked, indicate whether the opportunity will be implemented.

2-2
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3.0 SI_IHARYOFAPPLICABLEDIVISIONS

Project NumberandTt t]e

Date
,,., i i ii ,l,,N ,,,, ,

Destgn Phase i i lll,i i lll ll i ,i ,,i ill, i ,,,

i i, , , L,

DIVISION APP REVI_ER LOCATION/PHONE
__ I I I Ill II I II III ................. ]1 I I -

1.0 QeneraI Design Requirements .... 11 i i J

2.0 Site and Civil [ngtneertng '....
3.o Concrete

,H i i ,, , , i ,i_ i i i , ii ii ll,i ,,,,, i ll,,l,,

4.0 Rasonry ........................

§.0 Retal s.................... i i i, ,, r, i i i iH i

6.0 Hoodand Plastic
,,, Hi, ii i ii i ill, i ,,, ,i , -

7.0 Thermal' and Rotsture Protection

8.0 Doors andWindows
m _ i ,,,,i i ,, i i i, ---

9.0 Finishes
-,. _ i ,,,,,, ,, i i H i i_ , ,

10.0 Specialties .........

_!!.0 Equipment...................

12.0 Furnishings.............

13.0 SPecial Facilities ............

_Z4.0 Conveying S_ystems ..........
15.0 MechanAcal

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

16.0 Electrical
,,, i ....III

1Division 1 contains design opportunities applicable to all projects.
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4.0 DESIGN GUIDEL]NE TABLE

4.1 D[V]S]ON 1: GENERALREQU]RENENTS

Division 1:General R_ir_nts. " .... i =: =:" "!: ' " : " '_ = . . , " "
" - i i. For. Nore Information "Wi-tt Remarks

• Pollution Prevention Design _rtunity.. " _ider
.... :.i, . : .: . (Check):

Approach: Hierarchy • .. -,- "
A. source R_tion-. .: ' " : : :: ": " ' _ " : " " "- '

, . ..

a.RecyCt:ing :: " : ; .- .:... '
" " " C, Treatment ' :: ' " . ,. :, , : ..... " . '

, l

I.A.I 0110-1.2 Can two or more services or systems such as those noted betow be integrated in order DOE 6430.IA
to minimize added construction materials due to duplicated functions?; 0110-1.2 Systems

Integrat ion

Telec_ications, data c_ications, lighting controls, energy management system, HVAC
control, security and alam, closed-circuit television, vertical transportation controls, fire
detection and alamf public address system.

I.A.2 Have changeable, movable, and/or _untable materials been considered Here functional DOE 6/+30.1A
requirements are likely to change so that the extent of facility modification required is 0110-3 Flexibility
mini mi zed?

1.A.3 Have the energy conservation requirements in this section been addressed? DOE 6/+30.IA
0110-12 Energy
conservat i on

1.A.4 Does the layout of the facility provide specific control and isolation, if possible, of DOE 6430.1A
flammable, toxic and explosive gases, chemicals, and other hazardous materials admitted to the 0110-99.0./+ Building
faci t i ty?. Layout

1.A.5 Where floor storage is operationally required, does the layout of floor areas and access areas DOE 6/+30.1A
take into consideration the requirements for secure tocation of storage containers, traffic 0110-99.0./+ Building

control f and segregation? Layout

1.A.6 Have precautions been taken to minimize the release of gases, vapors and exhaust emissions DOE 6/+30.1A
during site development construction activities? Have dust palliatives and soil waterproofers 0150-/+.3 Construction
been used to mitigate air quality impacts? Facilities, AirPot tution Control

1.A.7 Has a Process Waste Assessment (PWA) and material balance been performed on the proposed

facility/facility modification to identify potential _u___stestreams?

1.A.8 Has a life-cycle assessment been performed on the facility/process? DOE 6/+30.1A, 0110-9,
p. 1-58

.:,..
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Division 1: General Requirements .. : . - -:. . i
- " , For More %information .i Eli[[ Remarks

Pollution Prevention Design ,Opportunity , " .: . . : • • ' " : . Consider .i .

, . • , : -

Approach Hierarchy . .-:. : : : ::.. : ::. : • ." A. S_ce Reduction " " : ' :: ' "
B. Recyc:tin9 - . .-. • .. "
c: Trea_t " :..- : • ...... .. - " : i

I.A.9 If the facility function will require provisions for duplicating engineering drawings, can (DOE-RL, 1992)
white print machines be specified instead of blueprint machines in order to avoid the
generation of hazardous ammoniumhydroxide?

I.A.I0 Can the use of disposable products in facility operations be avoided? (Kuszr 1991)

I.A.11 Can fail-safe features, interlocks, and alarms be incorporated into the facility to prevent
accidental generation or release of hazardous materials to the environment?

1.A.12 Is monitoring/detection equipment Located where spills/problems are detected before Large
spirts or amounts of waste wilt be generated?, eg.) A sumpatam in conjunction with an
outfatt monitoring station would be preferred to _ust an outfatt station.

1.A.13 Is the facility floor plan such that heavily used corridors are Located away from areas where
hazardous materials are used or stored in order to reduce the risk of accidental spillage?

1.A.14 Can unauthorized access to hazardous materials be controlled to reduce the risk of operator DOE6430.1A, 0110-
errors causing accidental releases? 99.0.2

1.A.15 Is the facility designed for sequential areas of control/containment? eg.) Areas with most
hazardous materials or areas where spills are most Likely to occur have multiple
containments/barr i ers.

1.A.16 Can Lead-free solder be utilized instead of Lead-based solder?

1.A.17 Can pipe materials be selected to avoid soit/grounduater contamination due to cracked, off-set
)oints r or corrosion of buried pipes?

1.A.18 Can the facility be designed to reduce the sources of potential Leaks? (eg. valves, pumps (Freeman, 1990, p.
with seatsf use of welded piping vs threaded/fLancjed piping) 113)

1.A.19 Can Less hazardous/non-hazardous materials be used in place of the materials currently
planned? If notf. can the process be changed to operate with nonhazardous materials?

1.A.20 Is the facility designed to handle bulk materials as opposed to bagged/peckaged materials in
order to minimize secondary waste generation associated with packaging materials?

4.1-2



Draft: 01121194

. . _ _ , : ,, • : ri , _ " . , , "'''i
Division 1: Genera[ Requiretaents _ _i

" : " - .! For.ore znfomat-io. "• .

Pot tuti_ Preventi_ D_!ign OpportLmity •
: , . .

APpro_h Hierarchy

I A. souse Reduction

• " : C. Treatlaent. • " :• _ • , _._ •i: i. , •
• D D!is_at , .

1.A.21 Can monitoring equipment for monitoring ram material usage, energy consumption, air and t_aste
water emissions be incorporated into the facitity design so that optimum use of equipment is
ach i eyed?

1.A.22 Are materiats used in the facitity compatibte uith the process mat "iats so that uaste i
associated uith equipment fai ture, teakage, or corrosion is avoideu? For exampte) Tefton is
often used in gaskets and seats that Mitt be subjected to harsh environments. Houever, tefton

uitt not hotd up in "harsh" radiation fietds.

1.A.23 Can point source hot Mater heaters be utitized instead of hot Mater tanks or hot Mater system
in order to conserve ener_ly?

1.A.24 Are storage areas designed to attou tiquids to be stored auay from sotid and poMder materiats?
Can poMders and sotids be stored on pattets or off the ftoor to prevent tiquids from ruining
the materiats?

1.A.25 Has a centrat materiat receiving area been identified in order to avoid dupticate materiats
and reduce uaste associated uith traffic, forktifts, etc.? This is appticabte to both
construction and o_eration phases of the facitity.

1.A.26 Can a computer-assisted ptant inventory/materiat tracking system (eg. bar code system) be (Freeman, 1990, p.
utitized to reduce excess materiats and Mastes due to expired materiats? 121)

1.A.27 Are storage areas adequatety i t tuminated to avoid accidents resutting in teaks and to spot (Freeman, 1990)
teaks sooner?

1.A.28 Are spring-toaded/automtic shut-off vatves used on faucets and at rinse stations and cleaning
areas?

1.A.29 Can underground piping be tested for pipe and _oint integrity prior to backfilling?

1.A.30 Can pipes be run above ground instead of underground, to avoid undetected teaks and potential
.groundMater contamination? Can above 9round tanks be used instead of underground tanks?

1.A.31 Can chemicat and/or uaste management systems be imptemented and tested during the construction
phase, by utitizing the chemicats and uastes generated by contractors during the construction?

4.1-3
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1.A.32 Have audits/assessments of similar facilities been conducted to identify better ways to manage
and minimize wA_stestrew?

1.A.33 Can computer netMorks be used for electronic communication, record keeping, etc., to minimize
the use of ___per?

1.A.34 Can backup generators for _,Prgency and exit ti_lhtin_l be used instead of battery systems?

1.A.35 Is spill and overflow protectionprovided on tanks? 40 CFR280.20

1.A.36 Can effluent and/or emission points be consolidated to reduce the amountof monitoring
necessary?.

1.A.37 Are specifications written to ...meetminimumnecessary materials requirements?

1.A.38 Can process control syst_ be used to automate materials use?

1.B.1 Is the faciLity/process designed to handle reusable materials in conjunction with buLk (Kusz, 1771)
storage? For example, is it possibte to eliminate individual aerosol cans by using bulk
materials to fill permanent aerosol containers that are refitted and charged with compressed
air? Are reusabtef hand-_=r_ aerosol bottles feasible?

1.B.2 [s it possible to use GypsumFiberboard that contains recycled newsprint as its source of (gusz, 1991)
fiber?

1.B.3 Is preference _iiven to s,_-_rliers ' that take back containers/packa_lin¢j materials? (Kuszf 1991)

1.B.4 Is priority given to use of recycled materials or products containing recycled materials (For RCRA&O02(i),
example - building insulation products, paper, cement containing fly ash, retread tires, 40 CFR248-253
etc. )?

1.B.5 Do designs incorporate energy recycling to the maximumextent practicable? eg) use lighting DOE6_30.1A, 1620-1,
for heat source, steam condensate for heating/pre-heating, used oil for energy recovery, 1589-3
cogenerationf etc.

1.B.6 During facility construction/modification, have storage areas been set up for recyclabte
materials?

1.B.7 Is storage space for reus___hte/returnable containers identified in the material receiving area?

4.1-4
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Division 1: General .Requiters. For More Znfomation - Ui+tt Remarks
Pottution Prevention 1)esign Opportunity . Consider.

(Check)
ApproachHierarchy. " ' i....

A. Source Reduction " "
B. Recyct _ng : .
C. Treat_=nt
1) Disposal...i i ,, :,....... ,, .,,., , ,, . ,. ,,,, , ,,, ", ,, , ,, , , , ,,, ,,, , ,, ,,, , ,

1.B.8 If drums are to be recyctedlreturned, has a dr= rinsing station been included in the facitity
tayout?

1.B.9 C__nt_o, rary safety barricades use ptastic mesh fencin_l that is made of rec),cted ptastic?

1.B.10 Can benches, picnic tabtes, [andscaping timbers, etc. be made from recycted ptastics or
recovered wood f iber?

1.B.11 Can surptus government property be used instead of buying ne_ materials? Has a revieM of the (HLAN)
Excess Surptus Property database been conducted to identify usefut wteriats?

1.D.1 Have satettite accumutation areas and emergency spirt controt stations been inctuded in the MAC173-303-220
fac i t i ty desi gn?

1.D.2 Has a centra[ area Nithin the facility been identified for handtingimnagement of waste?

1.1).3 During constructionp are oit drumse gas storage tanks I etc. stored in contained/bermed areas?

Other _v

Other

Other

j"

4.1-5
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4.2 DIVISION 2: SITE ANDCIVIL ENGINEERING

.. " Division 2: s_te. and civi:[ Er_il_erin9 " ]- • .... " :. "
. " : .. . ....... " For More Information " Wit [ Remarks

• Pottution Prevention Design Opportunity ..... : Consider
" " " ' " _ ' " (Cheek). .

• . " . .- . :

• Approach.ll:ierarchy ' : • : .
A, :SourceReduct:ion

s; ::eecyc:t-ing- • : : • • , "

o. o_po._..... .... _. ..._-. i. :! ...... .
2.A.I Has the possibitity of cross-contamination been reduced by confirming that DOE&430.IA

there are no interconnections amongstorm water systems, the sanitary waste 0273-99.0 Mater Pottution Controts,
system and radioactive or other hazardous materia[ handtin 9 systems or areas? Nonreactor NucLear FaciLities

2.A.2 Has tandscaping been considered for use as an etement in energy conservation DOE6/,30.1A
design solutions for buitdings, intruding reduction of sotar radiation during 0290-1 Landscaping-Generat
rooting sea__onr heat toss from wind_ and heat toss during the heating season?

2.A.3 Have ptants been setected to minimize the need for irrigation white DOE6_30.1A
maximizing the cooting benefits (e.g., shading windows and condensing units)? 0290-3.1 Landscaping-Design

Considerations

2.A.4 Can the buitding tayout be designed to minimize building materiats use (Kusz, 1991)
without c_..n.mpr_romisin_ structurat and functional intecjrit_.

2.A.5 Can terracing steep stoles reduce stormwater run-off? (Stormwater Pottution Prevention
Ptan)

2.A.6 Can trees, shrubs, grass, tandscaping be used to reduce the amount of
storewater run-off?

2.A.7 Can percotation areas be utitized to'reduce the amount of stormater runoff?

2.A.8 Can storage pites be covered, bermed/diked, or otherwise enctosed to prevent
contamination of sto ._rm__aterrunoff?

2.A.9 Are areas where there is a potentiat for spirts (eg. truck untoading
stations) diked so as to prevent contamination of storm sewers?

2.A.10 Can the facility use earthen berms or be buitt underground to reduce energy
usage?

2.A.11 Wit[ drainage from paved areas be evatuated to minimize creation of a waste
stream or intrc____N:tionof the stream into naturat water courses?

4.2-1
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D.ivision 2: Site and Civit Engineerir_J
For More ] nformat i on Nit [ Remarks

Pot [ution Prevention Design Opportunity Consider
(Check)

Approach Hierarchy
A. Source Reduction

B. Recyct ing
C. Treatment
o. o,:,_%_aL , .................., ,,

2.B.1 Have recycte and recovery systems been imptemented, where feasible, within DOE64]0.1A
industriat waste streaem to conserve energy and resources? 0275-3.3 Industriat Wasteuater

Treatment-Recyc te/Recovery Systems

2.B.2 Can used concrete be cr_t__hedand utilized for road _ or a_lgrecjate?

2.B.3 Can __srnhaltbe re--_ed for roads?

2.B.4 Can asrnh,art containin 9 recycted tires/r_____ r be used?.

2.B.5 Can Geotextites _ of r or containing recycted materiatsf be used?.

2.B.6 Can topsoil made from coeFx)st/studge be used for tandscaping? 40 CFR503
(Sieger f 1993)

2.B.7 Can used bricks or btocks, that would otherwise go to the tandfitt, be
uti t ized for ro__l_beds or fi t [ materiat?

2.B.8 Can btasting mats ..__defrom recycled tires be-used _rkJ_rin_luse of exptosives?

2.B.9 Can parking bot tards and parking stops be __re_defrom recycted r__-i__r/ptastic?

2.B.10 Can marine fenders (on docks, tugboats, etc) be made from recycted
t ires/ rL__.r ?

2.B.11 Can rectaimed wasteuater be used for irrigation?

2.B.12 Can hydrautic mulch _de from recycted __rner be used?.

2.C.1 Have atternative waste treatment techniques been considered for potentiat DOE6430.1A
cost and energy savings? Evatuations of alternative treatment techniques 0275-3.3 Wasteuater Treatment-
shatt inctude LCC, environment impacts, sludge generation and disposa[ Atternative Waste Treatment
methods. Techni(]ues

2.D.1 In order to prevent secondary waste generation, does the design inctude DOE6430.1A
adequate provisions for the safe cottection, packaging, inventory, storage, 0285-99.0
and toading for transport of solid waste that is contaminated with
radioactive materiat?

4.2-2
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Division 2: Site and Civit Engineering . For Note Information WiLt Remarl_
- Consider

Pottution Prevention Design Opporttmity (Check)

ApproachHierarchy
A. Source Reduction

B. Recyctin9
C. Treatment
D. Di_%_-___a_t__........., , ,

2.D.2 Has pottution prevention been considered in the setection of _here storm (Stormwater Pottution Prevention
Mater Mitt be discharged?. (ie process wasteuater treatment system, public Pt_)
sc_:r r c_:d _-_ s,_, )?

Other

Other

Other

4.2-_
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4.3 DIVISION 3: CONCRETE

Division 3: Concrete
For ttore Information Wi It Remarks

Pot (ut_on Prevention Design Opportunity Consider(Check)

_proach Hierarchy
A+ Source Reduction

B. Recyct ing
c. Treatment

].A.1 In order to prevent secondary waste generation from contamination spread, do 60 CFR 2_.19](e)(2)(iii)
vaults located in hazardous waste storage facilities, have chemicat resistant
Mater stops provided at at[ construction joints tocated below the hazardous
t icluid ! ever?

3.B.1 Can cleanup wastes from concrete toots and equipment be captured and used for
mixing the next batch of cc.-¢retef rather than being _wA_shedinto the gr___r¢l?.

3.B.2 Can concrete c_tainincJ fly ash be used?. 40 CFR249

3.B.3 Can cement be obtained from kilns which used "hazardous" waste, used oils, for
=,,,=,_y recover_.

Other

_@kam-

Other _

4.3-1
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4.3 DIVISION 4: NASOIIRY

Division 4: 14asonry For Note Information WiLL Remarks

Pot tution Prevention Design Opportunity ConS|der(Check)

Approach Hierarchy
A. Source Reduction

S. Recycling
C. Treatment

4.A.1 Can r,c_-h__7__r_--___mcte_-_rs be used for cte_-_, m of _.-msonrytmrk?

4.8.1 C_=n ,_-,_---crete or grout containing fly __sh be used?. 40 CFR 249

4.B.2 Can the cement/grout be obtained from kilns ehich used -hazardous" easte and used oils for energy

recovery?.

i Ot_r

nth_r

Other

4.4-1
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4.5 DIVISION 5: METALS

Division 5: Netats
For more lnformmticm Mitt Remarks

PoLtuti on Prevention Design Opportuni ty Consider(Check)

Approach Hierarchy
A. Source Reduction

B. Recycling
C. Treatment

5.A.1 Are non-hazardous protective coatings used?, eg.) read and chromium free paints and prating. DOE6430.1A, 0900-4(see bibt iographic
entry 23)

5.A.2 Can cathodic protection be used to reduce corrosion so that potential teaks are avoided, the 40 CFIt 280
r._:d for r__intir_ surfaces is r_red r a,-_ repL__c__::-_t.:_sts and materials ,___eis _ __ed?_

5.B. 1 Are -r_--_-rts ........!a -- _-------'_-fr_r or cc,_taining rec_cted _tat being ,____r_

5.B.2 Can metaL workin_i fluids be recycled?. (14iggins, 1969, Oh. 3)

r.¢-_.._i -

Other

4.5-1
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4.6 DIVISION 6: MOODANDPLASTIC

m l i I i I i ' i

Division 6: Moodand PLastic
More l_i_ Mit t Rmm'ks

PoLLution Prevention Design _|t_ Cormider
(CIm:k}

_ol_roa_ Hierarchy
A. _ Recluct|on

Bo Recyct ir_
C. Trma_

o. m_t ............
6.B.1 Can Muood"made from recycled plastic or recovered m,, fiber be used?

6.B.Z Can recycled plastics be used instead of virgin.plastics?

6.B.3 C__1_f picnic tables r tarclsc_ir_ timbers I etc. be made fro,, recycted ptemtics?

Other

Other . . .

Other

6.6-1
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4.7 DIVISION 7: THERMAL AMI) MOISTURE PROTECTIOIi

, , ii, i i i i i i i i i

Division 7: Thermal and Ro|sture Protection
For Rote Infomotion WiLt Imarks

PoLLution Prevention Design Opportunity Consider

Approach Hierarchy
. A.._ Reduct|_l

8. Recy_t ing
C. Treatment

O. oispoutii

7.A.1 Are storage pads, tanks, etc. clesigned with covers/roofs to prevent $torluater from becoming
contami hated?

7.A.2 There is sane evidence that gLass fiber insuLation my be a "potentiaL" carcinogen. If
feasible, can a mtess hazardous" insulation be utilized such as treated paper. This could
avoid costly rei_liation in the future.

7.B.1 Can drainage piping made of recycled plastics be used?

7.B.2 Can ir__-_Lation _ from recycLed materiaLs be used? 41) CFR 268

7.8.3 Can roofing made from recycLed materiaLs be used?

7.B.6 C__1 _ sidin_l c ,_m_ed of recovered wood fiber or uaste wood b_-products be used?

Other
i

Other i

4.7-1
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4.8 DIVISION 8: DOORSANDWIMDOMS

ii " i, u i i i,,,, i i i

Division 8: Doors and Windows
For Note Information WiLL Itemm-ks

PoLltxtton Prevention Design Opporttmity Consider
(Check)

Approach Hierarchy
A. Source Reduction

B. #ecycLing
C. Treatnumt
•c,.m,,po t ......

8.A.I Are _m & vim constructedto be m_ efficient?

8.A.2 Can skylightsand .indous be used instead of eLectricaL Lighting in order to,,.conserve energy?

8.A.3 Can passive soLar energy gained through energy efficient windous be used to help heat a
faci t ity?

8.B.1 Can _doo__rsor wi_ from fac,itity mxlifications be reuse_recycted?

8.8.2 Can doors and wi_ containing recycLed materiaLs be utilized? .....

Other

Other

Other ....,,

4.8-1
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4.9 DIVISION 9: FINISHES

i:• ..::--.::.. ..... ' ::::.:,: -::i-: :i.:-::i::i:i..:i.:::-/::i:i:i!::.:::i::.i:,.! . ":,." .:::.::/'..,. !::: :.:" :::ForNore!inf_ti_: :.::..:.Uit_..... Remarks-"!..:.

....'.... : " ! :..:....:....... . :A_.S_ceR_:_._n :.::.:::.:::,i.:i:i:.i:.:i:::i..i::i::ii::::i:.:.:.::..:'.:.;:".:i.::i-i::i.;:i!:..:...::.i-. -":"i: :.

• • .- . " .: .:..:........:::.:.......C.Trea_ht: ::ii:i/!ii:.:i:i : " i:i : ::.i i::.:::ii:::.!i::i:..:iii:!!..::::if.....: :.:-:::.:::!:i:.::i:.::::i!::..':! :::.: ' ':!: :
:::!_:ii!:..:_.-i ..... :.. i:.:...::!::..-:::.....::;:_.::i-i:i.,:::.i::.::::_:i::_i_i:.O:.is_t::i:i::.::::. :i::ii!::.!:i:::..:-i:.:::::::.:.i:.i-i_i:i:i__i:::::.::-i::i:i:::::_::.?:::ii::::i!::ii::i:i:.i::i::.:i::_i:::":i::.:ili::::::::::-iii!i:i:ii_::i_!i:!ii::-:l::::!:!ii:_i::i:i:ii::::::.i!i:.::_:ii:::.:::::!:::i::::..:....::i::.,:?:iiiii_:_..::_:::?._:ii_.i_i:!i_i:::i.-.:-.:.::.::i:/:::.::i:::-. :_:.

9.A.1 Where radioactive or other hazardous materials are processed or handled, and contamination can DOE6_30.1A
occur, are Mashabte or strippabte finishes used on ualls, ftoors, and ceilings in order to prevent 0900-3 Hazardous
further spread of contmination and ultimately secondary _,aste generation? NaterialsContmi nat i on

9.A.2 Have finish mterial and its support, backup, and substrata been selected, designed, fabricated, DOE6430.1A
assembted, and installed to exclude or prevent the escape of fibers, such as asbestos, and the 0900-4 Indoor Air
escape of emissions from volatile organic coq_s, such as formaldehyde, and con/binations of Quality
volatile organic compoundsthat have been determined to be a health hazn_rd? (Kapsanis r 1993a)

9.A.] Can tuo (or more) paint booths be provided in order to keep hazardous and non-hazardous paint castes (Fredrickson, 1992),
segr_ated? (From_r et at t 1986)

9.A.4 If the facility Mitt inctude painting operations, can dual media spray equipment _hich mixes paint (Fredrickson, 1992)
at the gun be utilized so that only the amount of paint actualty used is mixed, thereby eliminating
excess or Maste mixed paint recluirin_l disposal?

9.A.5 Can coatings containing non-hazardous pigments be used in order to minimize the toxicity of the see bibliographic
Maste _ienerated? entry 23

9.A.6 Is painting equipment Mith the best transfer efficiency being utilized (i.e electrostatic Painting, (Higgins, 1989, Ch.
air assisted airless spray _,__sf etc.)? 6)

9.A.7 Can consumablesacrificial coatings be used on surfaces that Mill be subjected to contamination? see bibliographic
entry 23

9.A.8 Can on-site Paint blending reduce the stock of pre-mixed paints? (unmixed Paints can be returned to see bibliographic
the manufacturer or used on another _ob.) entry 23

9.A.9 Can dipping, rolling or brushing be used rather than spray application to minimize Maste Paint see bibliographic
associated Nith overspray? entry 2]

9.A.10 Can high-solids paints/coatings be used to red,_,ceVOCemissions? (Higgins_ 1989_ Ch_6)

9.A.11 Can fry ash be used as filler in coatings? (Kapsanis_ 1993b)

4.9-1
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(Higgins, 1989, cH.
9.B.1 Can painting sotvents be recovered and recycted? 4-6)

,.

Other

4.9-1
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4.10 DIVISION 10: SPECIALTIES

: ApproachHierarchy -... • . _ - , L. :-" i .... : " ........ I "

• " A'" SOurce R_t:itk_ : - • : : " •: " "

• " C, Treat_t • 1. 1 . . - • ' • i ii ! .i

10.A.1 .Are tom floM Mater savin_l devices used on shoMer heads? I

!10.A.2 CA_nair hand dryers be used inste___ of ___pertoMels to reduce paper trash?

10.A.] C_Anc_m_o,stincj toilets or electric incfnerator toilets be used at remote facilities? : (Petrichf 1993)

10.B.1 Can shower dividers, toilet partitions, Locker room benches vanities, etc. be made from i
recycled plastics/materials?

Other

Other

Other

4.10-2
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4.11 DIVISION 11: EQUIPNENT

Division 11: Equipment 1
For Hore Information YiLI " Re_rks "

PoLlution Prevention Design Opport_. _ity Consider
• (Check)

Approach Hierarchy I- "
A. Source Reduction

S, RecycLing
C. Treatment
D. Disport .._i-_ ....... ., ....... . •

11.A.1 To prevent the contamination of equipment, have aLL equipment components not functionalLy DOE 6430.1A
required to operate directly in the presence of radioactive materials been located outside the 1161-1 General
enclosure?

11.A.2 To reduce migration of contamination, have closure devices or permanent seals been provided on DOE (_]O.1A
entrances and exits of piping, ducts, or conduits penetrating confinement barriers? Do such 1161-2 Construction
closures or seals have an integrity ___mt to or greater than the barrier itself?

11.A.3 Are ventilation systems instaLLed on enclosure systems maintained at a negative pressure with DOE 6430.1A
respect to the operating area in order to prevent Leakage of contamination out of the 1161-/. VentiLation
enc t os-_re?

11.A.4 Have HEPA fitters been provided at the interface of the enclosure outlet and the ventilation DOE 6430.1A
system to minimize the contamination of ductwork, and at the enclosure inlet to prevent 1161-4 VentiLation
movement of contamination uithin the enclosure to the operating area in the event of a flow
reversa t ?

11.A.5 Can equipment be designed to minimize materials use without compromising performance criteria? (Kusz, 1991)

11.A.6 Is it possible to design equipment for disassembly by using Like materials to avoid (Kusz, 1991)
segregation during d____._tition?

11.A.7 Can equipment be designed for Life extension? For example, is the component easily repaired (Kusz, 1991)
and can it be easily r_f_-_Jitt with __rmd___tedcee,=_nentry?

11.A.8 Are solvent tanks provided with Lids to minimize evaporati',e Losses? RoLL-type covers reduce 29 CFR 1910.107(d)
solvent air emissions by 24-50_ over hinged lids. (EPA, 1990), (Durney,

1984)

11.A.9 Are sumps sized so that residual after p,,_ ing is minimized?

11.A.10 Are solvent tanks Located away from heat sources in order to minimize evaporative tosses? (Freeman, 1990, p.
117)

11.A.11 [s eczuipment and eclui_r_ee_ntlocation designed for easy servicing?

4.11-1
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- - ............... ".... " ,'i ....................... . .... . .... . : oivision11:Eq_nt : :. " : " : :: .. :i..:: i: _::.:.:::::,.,,::._::::........-..:._: .. .. " " : •. ...... ".... :" "':." ' ." .....:!:::" " I:: -::Fori:More:-:lnfo_t:ion: ' :wiLt : . I :Remarks

: : .. . Pollution PreventionOesign Opportunity ::. .... : .:: ::. :.:.:-:" l-: : i.: .... ' -:.:!:. " consider i
. . . • - ..... . . '.: ' .. _: . .. ...... ...::-+ :{check)

- • Approach.Hierar_chy " ' • " :_ ... . .:... ! + . : . .: :+:.i_ ! ...:. " I

• - _, SourceR_ct.i_ - .... . - :. :. -....-. "- " J

" ; . .... , ' . ,, .,,, ,o,.oi_sF_,sax.' .... _;.: . .... , . : ,,..- ..- ,,:.:,:,., ..... : , ........" ..... ....... .. "

11.A.12 Can cLosed-Loop cooling systems be used instead of once through cooling if the system being
cooled contains hAT__rdousmaterials (ie tank ventilation systems)?

11.A.13 Can seat-Less pun_ be used instead of pumpswith seats to reduce the potential for leakage? (Freeman, 1990, p.121)

11.A.14 Can sealed magnetic drive pumpsbe used instead of ptBps with couplings to reduce the
potential for Leakage?

11.A.15 Can air-dryers be used instead of pre-heaters to prect,___ie_dounstream condensation?

11.A.16 Can pressure gauges be used instead of manometers containing mercury, acetylene tetrabromide
or other hazardous material?

11.A.17 CA_ndigital/dial theaters be used instead of liquid or mercury thermometers?

11.A.18 Do high energy systems or systems that could Leak or have spills have "double-vaLve"
isolation?

11.A.19 Do st=-,_f tanks or contai .r_.rs which could contain hazardous materials h:ve high Level alarms? 40 CFR 280

11.A.20 Do flexibLe pipesr hoses and untoA_ding stations have "dry break" couplings?

11.A.21 Are aLL lines, tanks, vessels, and valves clearly LabeLedas to what they are for and what
they contain in order to prevent waste due to cross-contamination?

11.A.22 Can bLind flanges be installed to prevent inadvertent cross ccm.tamination of s),st_m?

11.A.23 Can rupture di__rnhra.-_ms-be installed in systems to prevent accidental cross contamination?

11-A.24 Can valves or syst_ be easily Locked/isoLated to prevent unauthorized cross connections?

11.A.25 Can fugitive emissions and teaks be reduced or eliminated by changing any of the following 40 CFR264/265 SUBBB
pieces of equipment: relief valves, flanges, drains, compressors, pumps, valves, seats,
gaskets & rn_-ckingf btc_--_rs, testing equirwmt f piping or ...monitoring equi_t?

11.A.26 Can syphon breaks or anti-syphon devices be instaLLed on tanks or piping to prevent accidental
draininq of syst_?

4.11-2
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-. Division 11: Equipment . i: :-
• . . ,

.... I ' I " : I ' For Note |nf_tli-on : l_i[| Renrks
.... • Pollution Prevention-Oesign Opportunity . . i - . :.: _i:d_ 1

.... A_pr_ch Hierar_:hy. " - ..... . :. " :I
. |,

" _ " A. So, race Reduction " . !• : s..:Rec_[ing :.

..

11.A.27 Can unloading stations use different type/size couplings for each product/process to prevent
accidental cross contamination?

11.A.28 Can smooth heat exchanger tube surfaces (e.g., teflon) be used to minimize the sites available (Fromm, et at, 1986)
for scale formation and to reduce the cleaning frequency and therefore the volume of Haste

cl.eaning solutions?

11.A.29 Can ozone, _hich decomposes more readily, be used to destruct microorganisms in cooling Hater
rather than biocides?

11.A.30 Are the discharges from retief vatves and other over pressure protection devices contained or
directed tc_._rds s, ,m_/hotdi_ tanks?

11.A.31 APe leak detection instruments/devices located doMr_tream of pressure relief valves to Ham
that over pressurization has occurred and/or to detect leaking valves or valves that have not
reseated pr__er ty?

11.A.32 Has a storage area/record area been identified for storage and use of vendor maintenance (Freeman, 1990, p.
manuals and equipment repair history files, in order to avoid Haste due to improper repair 119)
techni_Ps or fr_____ncy?

11.A.]3 Can bettoMs-seal valves be utilized to reduce the potential for leakage? (Freeman, 1990, p.
121)

11.A.34 Are floating roof tanks utilized for VOC control? 40 CFR 264/265 SUB CC

11.A.35 Are c.:--_ervation vents used on fixed roof tanks for VOC control? 40 CFR 264/265 SUB CC

11.A.36 Are vapor recovery syst_'= utilized?

11.A.37 Are dr_ elevated off the concrete to prevent concrete us_eatir_u? (Freemanf 1990)

11.A.38 Are robots and computerized operations utilized to reduce Haste generated by human

error/carelessness? (eg. r__nl__tic spray paintir_l)

11.B.1 Is equipment designed so that fluids (lubricants, refrigerants, etc.) can be recovered for 40 CFR 82
recycting/rectaiming __jring maintenance?

11_g_2 Can materiats/c-_Ji_,_nt from facitity modifications be reused?
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[
Division 11: Equipment t

• " [ " For More Information Ui[ L Remarks
• PoLLution Prevention Design Opportunity " C_i_r

' . (C_k)

Approach :Hi_archy .... •

A. Source Reduction

C.. T:reatment
D. -Disposal ............... _. , .m • " ,..... - • • , ,;,, .... , ,, , i,, , " ' ........

11.B.3 CA_ncutting oiLs be recycled? (Higgins m 1989 m Ch. 31

1!.C.1 Can oiL/Mater separators be utilized?, eg) on sumpsF .COlnpr_sor bloMdoMnsf etc.

Other

Other
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4.12 DIVISION 12: FURN]SH[NGS

" . . - 1)ivis _on 12!::Furnishings " " " "
.. " ...... " For More ]i_formation Wilt Remarks-. , •

fort revent on Desfgn Opportunity .... ConsiderPottut P i
• (Check)

Approach Hierarchy .
- A. Source Reduction .

S. Recycling 1 "
c. "rreatment i " "

- ..... . . D. Oi.spo_saL- .i...... . • • :.i.... ......... . ,.. - . .... .-

12.A.1 Have furnishings been designed and constructed to exclude or prevent the escape of missions DOE6430.1A
from volatile organic compourcls,such as fomatdehyde, and combinations of volatile organic 1291 General
c_mds that have _ detemir___ to be a health hazard?

1Z.A.Z Does shelving or storage areas have shake-proof designs to prevent containers from
vibrating/shaking off the shelves.

12.A.3 Can carpet "tiles" be used so that individual tiles can be replaced rather than requiring Boytan, 1993
recarpeting entire offices or hallways?

12.B.1 Can furnishings containing recycled materials be utilized?.

12.B.2 Can carpeting or carpet padding madeof recycled materials be utilized? (Recycled materials
t_-_ to give off Less toxic vapors.)

12.B.3 Can E_c,%esf picnic tables r tandsc___ing timbersf etc. be _ from recycled plastics?

12.B.4 Can floor mattingf anti-fatigue matting m__ of recycled r,_er/plastic be used?.

Other

Other

Other
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4.13 DIVISION 13: SPECIAL FACILITIES

Division 13: Special FaciLities
For Rote Infomation I_i[ [ Remarks

Pollution Prevention Design Opportunity Consider
(Check)

Approach Hierarchy
A. Source Reduct iOn

C. Treatment

D, D is__sa[

13.A.1 Does the facility design provide for routine maintenance, repair, or replacement of equipment DOE 6430.1A
subject to failure in order to prevent failures that could result in a release of hazardous 1300-3.5 Safety CLass
materials? Criteria - Naintenance

13.A.2 Is ancittary equipment, such as pumps, blowers, motors, compressors, gear trains, and DOE 6430.1A
controls, Located in an area Least LikeLy to be contaminated?. 1300-3.5 Safety CLassCriteria - Naintenance

13.A.3 Does the design of equipment that must be Located within confinement systems aLLow for in- DOE 6430.1A
pLace maintenance or replacement? 1300-3.5 Safety CLassCriteria - Naintenance

13.A.4 Are change rooms designed to ensure that clean clothing and protective clothing are DOE 6430.1A
segregated? Does the design ensure that storage of contaminated protective clothing wilt 1300-6.8 Radiation
control contamination so that it does not spread beyond the storage container? Protection - ChangeRooms

13.A.5 Does the facility design provide for the segregation of hazardous wastes into compatible DOE 6430.1A1300-8.4 Waste
groups for storage? Nar_gement-Se<jregation

13.A.6 Has spilt prevention and control been considered in the design stage of the facility to DOE 6430.1A
minimize the possibility of accidentally releasing hazardous materials to the environment? 1300-8.5 Waste

Nanagement-Spill
Prevention and Control

13.A.7 Are such items as service piping, conduits, and ductwork kept to a minimum in areas that may DOE 6430.1A
become contaminated with radioactive or other hazardous materials? 1300-11.1

Decontamination

4.13-1



Draft:01121194

Division 13: Special Facilities
For Note ]nformtion iti [t Remarks

Pollution Prevention Design Opportunity Consider
(Check)

Approach Hierarchy
A. Source Reduction

B. Recy'cti ng
C. Trea13aent
D. D fsposaL, , ,, ,,, ,,, , , ,,,, i,,, , , , , , i ,

13.A.8 Are filters positioned in ventilation system in Locations that minimize contamination of DOE6430.1A
ductMork? 1300-11.1

Docontamination

13.A.9 Are Malls, ceilings, and floors finished with washable or strippabte coverings in order to DOE6430.1A
minimize the volume of building materials that Mitt have to be disposed of as hazardous waste 1300-11.1
during decommissioning? Decontamination

(ANSIf 1975)

13.A.10 Has equipment, waste routing, and spare storage volume been installed and available to DOE6430.1A
transfer the contents of one tank to another if a tank sho_s indication of excessive Leakage 13Z3-4.3 Radioactive
or other conditions that uarrant taking the tank out of service? Liquid Waste

Foci Lities-Storage and
Transfer Systems

13.A.11 Has the design been reviewed for bypasses or drains in the radioactive Liquid waste treatment DOE6430.IA
system by Nhich waste may inadvertently be released directly to the environment? 1323-4.4 Radioactive

Liquid Waste
Faci t i ties-Treatment
Systems

13.A.12 Doe the design allow for spills, overflow, or Leakage from storage vessels or other primary DOE6430.1A
confinement structures to be collected and retained Mithin a suitable secondary confinement 1323-5.t Radioactive
structure? For outdoor applications, does the capacity include maximumpredicted Liquid I_aste
precipitation? Does the structure design preclude overtopping due to wave action from the Facilities-Confinement
primary vessel failure andI in outdoor a,z,m,tications I to Mind-driven wave action? Systems

13.A.13 For hazardous aaste storage tanks, is it possible to use process Maste water as makeup for
evaporative Losses rather than ram Mater? For example is it possible to return fitter
backuash and rinse Mater from sample [ ines back into the storage tank?

13.A.14 For hazardous Ma_;es that are cooled, is the waste maintained at a negative pressure vith
respect to the coolant, so that in the event of a leak, the coolant MiLL Leak into the waste
rather than the Maste Leaking into the coolant? .... j

13.A.15 Are indivi#_mt tanks isotat_f_J_/segregated to prevent the unintentional commingling of vaste?

4.13-2
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Division 13: Special Facilities i
For More Information l_itt Remarks

Pollution Prevention Design Opportunity Consider
(Check)

" -. Approach Hierarchy
A° Source Reduction

B. Rect_L.ing
C. T_eatment

. ...... _, D..._i_.[ . . , . . .
13.A.16 For hazardous Maste tanks, are l:NJnlprisers £_:luip_ with spray rings to t_hck_

assPe_hties during r_._amvatin or___r to Lessen contaminant drag-out?

13.A.17 Do h____ordouswaste tanks and vaults have sloped floors to a collection point? WAC173-303-640

13.A.18 When the transfer Line into a hazardous material tank is betou the Liquid Level, is a l-way (Leuis, 1992)
check valve or other backftoM prevention device Located as close to the bulk storage tank as
possible?

13.A.19 Before detailed facility design has been completed, have the process design and conceptual
Layouts been analyzed to assess the types, quantities, and Locations of hazardous materials in
the process areas & systA-_ at final shut__rJo_n_?

13.A.20 Are surfaces Mhich may come in contact uith hazardous materials free of crevices or Lined to
faci I itate decontamination?

13.k.21 Are pipe penetrations, ventilation duct penetrations, drainage trenches, doorways, etc.
_r_igned to aLLow e=__ydecont__mination?

13.A.22 Can pipe penetrations, drainage trenches, doorMays, etc. be Located /designed so that if a
spilt occurs the penetrations Mill not act as a pathway for spread of the spill? Eg., Pipe
penetrations Located above floor/maximum spill Level, doorMays Mith raised sills, trenches
that have isolation points/valves at penetration points t etc.

13.A.Z3 Are storage tanks/containers designed so that all the hazardous materials stored in them can
be c__ne_tetely drained/r__pm_n__vedprior to dism=nttPm=_t?

13.A.24 Are cLosed storage and transfer systems utiLized to reduce Loss of materiaLs (ie covered (Freeman, 1990, p.
tanks I enclos___piping_ and covered trucks I -_-xese binsf etc.)? 114)

13.A.25 Can countercurrent rinsing systems be used to increase rinsing efficiency and therefore (Freeman, 1990, p.
decrease the voL,---_-of rinsing soLution needed?__. 114)

13.A.26 Can fire hydrant and aatertine ftushings be directed to uncontaminated areas? (For example:
flushing fire Lines into chemicaL sumpsor a catch basin surrounding an oil or chemical tank
should be avoided__.) ,,

13.A.27 Are gutters, storm sewers, etc. designed to prevent runoff from fire hydrant and waterLine
fLushirms from entering contaminated areas?
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ii i ,,

Division 13= Special FaciLities For flore Information MiLL Remarks
PoLLution Prevention Design Opportunity , Corwider

(Check)
Approach Hierarchy
A. SoUrce Reduction

B. Recycit i ng
C. Treo_nent
u..oi_t.... ,, .; l i i i lJ. ii i l i iil i i ii ..

13.A.28 Can instruments be used for staple analysis as opposed to using chemicals for the analysis Lie
can instrumental chemistry be used in Lieu of Met chemistry)? , . ,

13.B.1 Can solvents from Laboratory extractions be reclaimed?.

13.B.2 Can spent solvents be distiLLed for reuse/recycLe?

13.B.3 Can metal catalysts be recovered?.

13.B.4 Can mercury recovery and recycLing be used in Laboratories?

13.B.5 Can surplus and/or contaminated equipment from other DOEsites be utilized instead of using

13.C.1 Has voLumereduction for both Liquid and solid wastes been considered Mhere feasible? DOE6430.1A
1300-8.1 Baste
_t-f_neraL

13.D.1 Do uaste container storage areas have a roof to prevent intrusive storm uater, and a recessed 40 CFR264
floor with separate drains for each segregated area? (I 175.b)

ItCh, Use and
Ranagementof
Conta iners.
Contai rment

13.0.2 Is storage space for contaminated clothing provided in changeroom to assist in controLLing DOE6430.1A, 1300-6.8
contaminat i on spre__d?_.

13.D.3 Is space provided in the facility to segregate hazardous and non-hazardous eastes? DOE6430.1A, 1300-8.4
(Sober and llunnr 1992)

Other _+,

Other

Other
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4.14 DIVISION 14: CONVEYING SYSTEMS

i i

Oivfsion 14: Conveyfng Systems
For More information Ui tt Itemrks

PoLLution Prevention Design Opportunity Cansider
(Check)

Approach Hierarchy
A. SourceReduction

B. RecycLing
C. Treatment

D. Disposal .......

14.A.1 Are freight elevators designed so that if hazardous materials are spiLLed, the materiats are
contained sufficiently so they Mon't contaminate the entire elevator shaft?.

i 14.8.1 Can betts/c__.veyors from recycled r_lhb___ be used?. ....

Other

Other ....

Other .......

4.14- ;
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4.15 DIVISION 15: RECIIMIICAL

Division 15: Nechanicat
For Ilore I nformat ion t/i t t Rmmrks

PoLLution Prevention Design Consider
Opportunity (Check)

A. Source Reduction
B. RecycLing
C. Treatment
D.mspomt

15.A.1 I_ere automatic sprinkLer systems or standpipes are fed from a +tabLe water system, have DOE6430.1A
approved check valves been instatted in sprinkler lead-ins to preclude the introduction of 1530-9 Water Storage
poLLutants from systems or recircutation of stagnant water that k_Jid contaminate the _tic and Distribution
water system?

15.A.2 Are backfto_ preventers and air gaps used to prevent cross-connection (contamination) of IX3E64_1).1A
potable water sqppties? 15/,O-1.5 Pttmbing-

Safety Devices

15.A.3 Have coLLection systems been provided for water runoff, such as from firefighting activities, DOE6430.1A
fr.:m areas within special facilities containing radioactive materiaL? 1540-99.02 Pttmbing-

Special FaciLities

15.A.4 Has consideration been given to the coLLection and monitoring of radioactive and DOE6430.1A
nonradioactive contaminants in natural runoff (eg roof drainage) and bio_lota_ from heating 1540-99.0.3 Ptudaing-
and _tir_l syst_ before discharge to the envir_t? Special FaciLities

15.A.5 Does safety shower water and personnel decontamination shower water drain to the contaminated DOE6430.:A
process water waste system?. 15/d)-99.0.3 Pttmbing-

SpeciaL FaciLities ,+

15.A.6 Have air-cooLed condenser intakes been _ocated a_ay from Locations that receive peak soLar DOE6430.1A
heat gain, in order for the condenser to operate more efficiently and consume tess energy? 1550-2.1.3 tlVAC-

Condensers

15.A.7 Have air fiLtration units been instaLLed as cLose as practicaL to the source of contaminants DOE6430.1A
to minimize the contamination of ventilation system duct_ork? 1550-99.0.2 It#At-

Special FaciLities-
C_f i nement

, , ,

15.A.8 Have roughing filters or prefiiters upstream of a HEPAfitter been considered to maximize the DOE6/_0.1A
useful rife of the HEPAfitter and reduce radioactive waste vot_m? 1550-99.0.2 IWAC-

Special FaciLities-
Confinement
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• • • • i_ t •
Division 15: Nechanica[ For Nore Information :_ Witt Remarks

I ConsiclerPot tution Prevention Design
(Check)Opportunity

Approach
Hierarchy

A. Source Reduction

B:- Recyct ing
C. Treatment

Dipoa0. s st

15.A.9 Has the use of regutated CFCs in HVAC instattations been minimized to the maximum extent DOE 6430.1A
feasibte? 1565-1.1

Ref r i gerat i on- Coverage

15.A.10 Have systems for the storage and handting of coat and ash been designed to prevent the retease DOE 6430.1A
of significant quantities of dust to the atmosphere? 1589-4.5 Air PottutionControt-Coat and Ash

Handting

15.A.11 Is the HVAC system designed to cascade from areas of teast petentiat for contamination to DOE 6430.1A, 1550-
areas of greatest potential for contamination in order to minimize contamination spread and 99.01
the area of the facility requiring future decontamination?

15.A.12 If the facitity design inctudes cooting towers, does the water treatment program end)toy the DOE 0430.1A 1550-2.1.4
teast hazardous additives con_)atibte with performance requirements?

15.A.13 Do oit storage tanks have fair-safe engineering design such that faiture of a con_onent witt 40 CFR 280,
not attow retease of oit from the tank (ie pumps witt fair off r vatves witt fair ctosed)? NFPA 30

15.A.14 Do hazardous materiats storage tanks have retrievat capabitities and spare capacity to 40 CFR 280

facititate systempump-out in the event of a teak?

15.A.15 Are underground vautts and tanks seated to prevent stormeater or runoff infittration?

15.A.16 Have timers, flow reducers andor ftow meters been considered for rinse water tines so that (EPA/kI4ACs)
onty the amount of water rec]uired is used?

15.A.17 Have foam-ptug pipe cteaning systems been considered in Lieu of water or sotvent rinses to (EPA/kI4ACs)
prevent secondary ticluid waste generation?

15.A.18 Have mechanicat fasteners been considered in tieu of adhesives in order to facititate (EPA/k_IACs)
recycting and avoid hazardous waste streams often associated with adhesives?

15.A.19 Are reusabte fitters utilized wherever feasibte to prevent secondary solid waste generation (EPA/kI_ACs)
from fitter disDosat?

4.15-2
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Division 15: Mechanical
For More %nformation Wilt. Remarks

Pollution Prevention Design Consider

Opportunity + (Check)

Approach
Hierarchy

A, Source Reduction
B. Recycting
C. Treatment

D. Disposal " -_ .

15.A.20 For _citities that process hazardous materials, is the HVAC system designed so that building
pressure is negative with respect to the atmosphere, so that hazardous materiats cannot Leak
outward to the a_sphere?

15.A.21 Do HVAC units utilize an approved refrigerant, that is not on the Montreal Protocol List of 40 CFR 82
ozone depleting s___tances?

15.A.22 Can fitters on ventilation systemsother systems be easily changed out without generating
Large amounts of waste?

15.A.23 If used fitters could contain hazardous waste, are the fitters made out of materials that are

cc_._tibte with the treatment/disposal methods used on the hazardous waste?

15.A.24 Have HEPA fitters been tested with materials that wilt cause them to be designated as
hazardous waste when they are disposed? eg.) In gashington state, DOP, used to test the
efficiency of HEPA fittersf could cause them to become regulated waste.

15.A.25 Can mercury switches be replaced with switches that don't contain hazardous materiats?

15.A.26 Is closed toop cooling water utilized instead of once-through in order to minimize waste water
generated?

15.A.27 Are there Leak detection instruments/devices downstream of relief valves and other over
pressure devices to warn you that over pressurization has occurred andor to warn you that the
vatves are Leaking or have not reseated property?.

15.A.28 Do vacuum _.T_.s have fitters on their exhaust to prevent oil mists from becoming airborne?

15.B.1 Has the possibitity of the sate of ash as a means of disposal been considered? DOE 6430.1A1555-2.6.3 Central
Plant Heat Generation/

Distribution-Ash
Handling

15.B.2 Has air pollution control planning included an analysis of the characteristics of the DOE 6430.1A
pollutants and the feasibility of conversion to usable or satabte products? Has priority been 1589-3 Air Pottution
aiv_n to the potentials for conservation and recovery of resources? Control-Planning

4.15-3
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Division 15: Nechanical
For Hore information WiLt Remarks

PoLLution Prevention Design Consider

Opportunity (Check)

Approach
Hierarchy

A. Source Reduction
B. RecycLing
C. Treatment

O. Disposal

15.B.3 Have you considered coLLecting and recyctinglreuse of VOC emissions? ....

15.B.4 Have you considered air treatment methods that employ pressure suing absorption, refrigeration
or carbon regeneration technologies to recycLereuse VOCs?

15.B.5 Can antifreeze/cootant be recycled? (MDOEf 1993)

15.B.6 Have heat-recovery systems been considered for incorporation into the building HVAC system DOE _30.1A
1550-1.6 HVAC-Energy

design? Conservation

15.C.1 Can studge dehydrators be utilized to reduce the volume of sludge disposed?

15.D.1 Does the stack height and Location preclude subsequent uptake into facility air intakes? DOE _30.1A, 1550-
_.OZ

Other

Other

Other

4.15-4
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4.16 DIVISION 16: ELECTRICAL

Division 16: ELectricaL
• For More Information Wilt Remarks

Pollution Prevention Design Opportunity Consider
(Check)

Approach Hierarchy
A. Source Reduction

B Recyct ing
C. Treatment

O. Disposal

16.A.1 Has energy efficient lighting bccn considered?

16.A.2 Can solar powered battery chargers, remote equipment be used instead of electric operated
chargers/equi pT_-nt ?

16.A.3 Are monitoring devices instaLLed on facilities/equipment to monitor energy consumption?

16.A.4 Can occupancy sensors be used to red,_Jce lighting usage?

16.A.5 Wilt burnt out lights (mercury vapor, sodium vapor) be considered hazardous waste? Can non-
hazardous bulbs be used instead?

16.A.6 In storage areas, is electric circuitry protected from accidental cutting/crushing by fork-
lift forks or loaded drums fatting against it?

16.A.7 Are computers and peripherals equipped with steep or power down modes to conserve energy and
prevent data Loss or ecluipTent damage?

16.A.8 Can the use of battery powered clocks be etiminated to prevent battery disposal? Boylan_ 1993

16.B.1 Has cogeneration been considered if steam is being produced for on-site processes or if it is DOE 6/+30.1A
possible to achieve greater economy in power costs? 1620-1 PowerGeneral i on- Genera t

Other

Other

Other

4.16-1
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Washington, DC 20460
202-475-9327

[14] US EPA Waste Minimization Research Division
Waste Minimization Branch
26 Martin Luther King Drive
Cincinnati, OH 45268
513-569-7683

[15] American Institute of Chemical Engineers
1901 L Street NW
Washington, DC 20036
202-223-0650

[16] Air Pollution Control and Hazardous Waste Management
PO Box 2861
Pittsburgh, PA 15230
412-232-3444

[17] Governmental Refuse Collection and Disposal Association
PO Box 7219
Silver Springs, MD 20910
800-458-5886

[18] National Solid Wastes Management Association
1730 Rhode Island Ave., NW
Suite 1000
Washington, DC 20036
202-659-4617

[19] League of Women V_ters
Ms. Sharon Lloyd
Citizen Involvement on Hazardous Waste Management
1730 M St., NW
Washington D.C., 20036
(202) 429-1965

[20] Association of Petroleum Re-Refiners
2025 Pennsylvania Ave., Suite 913
Washington D.C., 20036
(202) 833-2694

6-2



Ptat, : 01 21,:94

[21] NationalAssociationofSolventRecyclers
14063rdAve.,NationalBuilding
Dayton, OH, 45402
(513) 223-0419

[22] National Center for Resource Recovery
1211 Connecticut Ave., NW
Washington D.C., 20036
(202) 223-6154

[23] National Paint and Coatings Association
1500 Rhode Island Ave.
Washington D.C., 20036
(202) 462-6272

[24] US EPA, Center for Environmental Research Information Publications Unit, 26 West Martin
Luther King Dr. Cincinnati, OH 45268, 513-569-7562

[25] US EPA Risk Reduction Engineering Laboratory
Pollution Prevention Research Branch
26 West martin Luther King Dr.
Cincinnati, OH 45286
513-569-7215

[26] Portland Metro/Solid Waste Department
600 NE Grand Ave
Portland, OR 97232-2736
503-797-1650
Resource Efficient Building--Resourceful Renovation Video

[27] Bonneville Power Administration/Seattle City Light/Seattle
Department of Parks and Recreation
2025 8th Ave
Seattle, WA 98121
206-682-4042

"Designing with Vision: Public Building Guidelines for the 21st Century"

[28] Washington State Department of Ecology
Publications Office
PO Box 47600
Olympia, WA 98504-7600
206-438-7472
"Washington State Recycling Processors for CDL: Construction/Demolition/Land Clearing
Debris"

[29] Northwest EcoBuilding Guild
EcoBuilding Times: A Quarterly Journal for Ecologically Sustainable Building
217 9th Ave N.
Seattle, WA 98109
206-622-8350

6-3



i

On'entationtoPollutionPrevention

References
rim II ] II Ill IllII , i m, Imi,I imll I l lll

Chase, C. J., 1993, Pollution Prevention Accomplishments Book, WHC-SA.2047-VA,
Westinghouse Hanford Company, Richland,Washington.

i

DOE-Officeof the Secretary,"1993Waste MinimizationPollutionPrevention
CrosscutPlan," U. S. Departmentof Energy,Washington,D.C., Dec.3, 1993.

DOEOrder, 1989, 6430.1A, "GeneralDesignCriteria,"U.S. Departmentof Energy,
Washington,D.C.

25



_ation to Pollution Prevention ........

Case Study

Pollution Prevention in I_slgn Training Exer©llm: Using the Guldolino Table

Instructions: Divide into groups of 4-5 people. In this exercise, your group is the
design team for a major modification to an existing tank farm in the 200 East Area
of the Hanford site. The project background, provided after these instructions, may
help withcompletingthis exercise.

Usingthe designguidelinetable, identifypollutionpreventionopportunitiesthat
may be applicableto the project. You willonlyhave 15 minutesto brainstorm
opportunities,so youmaywant to beginwiththe "Summaryof Applicable
Divisions"table on page x of the guidelineto planyourattack.

You maythen chooseto assignthe applicabledivisionsto individualgroup
members,basedontheir discipline,or you may chooseto worktogetheras a
group. You are encouragedto comeupwith additionalopportunitiesnot listedin
the table.

Remember, youonly needto identifypotentialopportunities,but be prepared to
discussthe reasonsfor yourresponseswiththe class. If you need more
informationaboutthe situation,ask one ofthe facilitators. When we reconvene,
yourteam willbe askedto share threeopportunitieswiththe class. Then we'll
comparethe groups'responseswiththe opportunitiesimplementedby the actual
designteam workingonthisproject.

Project Background: The 241-AYand241-AZTank Farmswere constructedin
the 1970's. Eachtank farmcontainstwo double-shelledtanks that store
radioactiveliquidwastes. CurrentHanfordsitewastevolumeprojectionsidentifya
needto use the fourtanksbeyondyear 2000. Thisrequiresupgradesto and/or
replacementof, someof the tankfarm subsystemsto extendtheirusefullifeand
complywith currentcodes,standards,and regulations.

This projectaddressesthe replacementof the primarytank ventilationsubsystem.
The newventilationsystemwilloriginateat the tanks, butventilationequipment,
instrumentation,andelectdcalequipmentwillbe housedin a newventilation
building. Additionalstructuresincludea standbydieselgeneratorbuildingand a
controlbuilding. A newstack andstackmonitoringsystemare also provided.
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Glossary
I Ii ,11 ii i ii

DECOMMISSIONINGThe processof closingandsecuringa nuclearfacility,or
nuclearmatedalsstoragefacilityso as to provideadequateprotectionfrom
radiationexposureandto isolateradioactivecontaminationfromthe human
environment.

DECONTAMINATIONThe removalof unwantedmaterial(typicallyradioactive
material)fromfacilities,soils,or equipmentbywashing,chemicalaction,
mechanicalcleaning,or othertreatmenttechniques.

DISPOSALWaste emplacementdesignedto ensure isolationof waste from the
biosphere,withno intentionof retrievalfor the foreseeablefuture,and that requires
deliberateactionto regainaccessto the waste.

DOEORDERSIntemal requirementsthatestablishDOEpolicyand proceduresfor
compliancewithapplicablelawsand regulations.

FACILITYSystems,buildings,utilities,services,and relatedactivitieswhoseuse is
directedto iacommonpurposeat a singlelocation.

LIFECYCLEThe stagesof a product,process,or package's life,beginningwithraw
matedal acquisitioncontinuingthroughprocessing,materialsmanufacture,product
fabrication,and use, andconcludingwithanyvarietyof waste management
options.

OPPORTUNITYASSESSMENTSystematic,periodicinternalreviewsof specific
processesand operationsdesignedto identifyand provideinformationabout
opportunitiesto reduce the use, production,andgenerationof toxicand hazardous
materialsandwaste.

POLLUTIONPREVENTIONSourcereduction,as definedbythe PollutionPrevention
Act,and otherpracticesthat reduceor eliminatethe creationof pollutantsthrough
increasedefficiencyinthe useof raw materials,energy,water,or otherresources,
or protectionof naturalresourcesby conservation.

RECLAMATIONA materialis reclaimedif it is processedto recover a usable
product,or if it is regenerated(40 CFR261.1[b][4]).Examplesare recoveryof lead
values fromspentbatteriesand regenerationof spentsolvents.

RECYCUNGA materialis recycledif it is used, roused,or reclaimed(40 CFR 261.2

SOURCEREDUCTIONAny practice which reducesthe amountof any hazardous
substance,pollutant,or contaminantenteringany waste streamor otherwise
released intothe environment(includingfugitiveemissions)priorto recycling,
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treatmentor disposal;and any practicethat reducesthe hazardsto publichealth
and the environmentassociatedwiththe releaseof suchsubstances,pollutants,or
contaminants.Sourcereductionactivitiesandtechniquesincludesubstitutionof
lesshazardousmatedals,processoptimizationor modification,technology
changesand administrativechangessuchas inventorycontrol,and housekeeping
practicessuch as wastesegregation.Source reductionresultsin reducingor
eliminatingthe amountof potentialwaste materialexitingfroma process.

TRF.ATMENI"Any method,technique,or processdesignedto changethe physical
or chemicalcharacterof waste to renderit lesshazardous,saferto transport,
store,or disposeof, or reduce involume.(Technologicalprocessesthat reduce the
quantity,toxicity,or mobilityof waste after it has been created. Examplesinclude,
butare not limitedto, incineration,vitrification,neutralization,chemicalextraction,
physicalseparation,andsolidification/stabilizationtechnologies.)

USEORREUSEA metedalis usedor reusedif it is employedas an ingredientinan
industrialprocessto makea product,as longas distinctcomponentsof the
matedalam notrecoveredas separateend products(i.e., metal recovery).
Materialsare alsoused or musedif they are employedin a particularfunctionor
applicationas an effectivesubstitutefor a commercialproduct(summaryof 40 CFR
261.215]).
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