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Tell me, ["II forget. 

Show me, 
I may remember . 

But involve me, 
and ['II understand. 

/' 
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CONE OF EXPERIENCE 

PEOPLE GENERALLY REMEMBER: 

IIO%lof\\1tat The~ Read 

120o/d of What They Hear 

130o/d of What The) See 

Isoo/d of What They 

SIGHT 

Hear & See SIGHT AND SOUND 

19oo/d of What The 
Say as They SIMULATED EXPERIENCES 

Do a Thing 

ACTUAL EXPERIENCES 

c 
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CHARACTERISTICS OF "DISCOVERY 
LEARNING" 

" Active student is persuaded, not told 

" Experience of student is valued and used 

Student evaluates self and trainer 

" Material applies to student's life and 
work 

" Content is discussed and 
discovered - not "hammered-in" 

( 
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THE ADULT TRAINING APPROACH 

t/ Emphasizes the skills of analysis and 
decision making thru cases 

t/ Establishes a learning rather than a 
teaching approach 

t/ Practical and job-based 



--

CRITERIA FOR EFFECTIVE TRAINING 

Trainer is enthusiastic and well informed 

Information and opinions are welcome 

Group is inyolved in the process 

Atmospher l is comfortable and relaxed 

• Course is well structured and designed 

Content tailored to group needs 

Content and design flexible 

• 



• Methods and Media 

Lecture 

• ~ Demonstration 

• 

Buzz Groups 

Role Play 



• Methods and Media« cont ... 

q:. Lecture 

0 Most frequently used method of traInIng 

0 Used alone, It IS also one of the least effectIve 
ways to teach 

0 Used In conjunction with vIsual aIds, and 
structured InteractIon with the class, It IS a 
practIcal way to present "concepts", "knowledge" 

• or "Information" 

0 MotIvate class to expand on tOPICS 

0 Never say something In a lecture you could draw 
from the group Itself 

0 Limit your material to 5 or 7 pOints 

0 Draw on examples that are familiar and relevant 

• 



• Methods and Media. cont ... 

Er Buzz Groups 

0 DISCUSSions In which the trainer does not 
participate 

0 The larger audience IS divided Into groups of 5 to 7 
members 

0 Time IS limited 

• 0 Each group IS given a task or senes of tasks 

0 Promotes nearly total participation 

0 Promotes team building 

• 
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Methods and Media, cont ... 

~ Demonstration 

o A presentation that shows how to use a procedure 
or perform an act 

o Often the most practical way to teach a particular 
task, procedure or skill 

o Trainees are highly active and have a high Interest 
level 

o Provtdes practice, gives Instant feedback 

o Good for manual skills training, but expensive and 
time-consuming 

\~ 



• 
Methods and Media, cont ... 

Er Role Play 

0 Several Individuals or a small group act out a real-
life situation 

0 One or more people are told to act out a character 
which creates a problem 

0 Helps understand human behavior and Improve 

• attitudes 

0 Allows players to explore solutions Without 
dangers of on-the-Job tnal and error 

0 One of the most effective training methods 

0 Promotes team building 

• 



• PREPARING HANDOUT MATERIALS 

Thmk about your matenal' s purpose 

Remmd the group what you have saId 

TantalIze the audIence wIth what you are about to say 

GIve clear mstructlons about an exercise or case study 

Elaborate what the) have already learned 

GIve more details or remforce them 

Reference matenals 

• Matenals dlstnbuted by the partIcipants 

• 
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PREPARING YOUR SPACE 

Select the room to SUit the course's need 

PS) chology of size 

Breakout space 

Refreshments 

Arrange the seats to SUIt your purpose 

Psychology of seatmg 

Theater style 

Classroom style 

DISCUSSion style 

Meetmg style 

Workshop style 

Informal discussion style 

OrIentatIOn 

"The front" 

ProJector's pOSitIOn 

DistractIOns 

Modtfy as necessary 

Be sure to see the room beforehand that way you have an Idea how to use It 

1 
'} \ 



• SPECIFY THE EQUIPMENT YOU WILL NEED 

Fhpchart 

Blackboard 

Markers 

Paper/pens for the partIcIpants 

AudIO vIsual eqUipment 

Tables 

PodIUm or table for notes 

Water 

• Name tags 

Access to copymg machmes 

Pomters 

Tape 

• 



• USING VISUALS 

"A pIcture IS worth a thousand words" 

20% of what one hears 

30% of what one sees 

50% of what one hears and sees 

• 

• I 
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THE ADV ANT AGES OF VISUAL AIDS 

Fhpchart 
-fleXIble 
-can be prepared ahead of tIme 
-you can Write notes 
-you can go back to the prevIOus page or hang It on the wall 
-It can be used later 
-low cost 
-eastly available 

B lackboardlwhlteboard 
-fleXIble 
-correCtions can be made easlly 

ElectronIC boards 
-the same as whlteboards but you can prmt from them 

Transparencies 
.. fast and mexpenSIve 
-It can be done 10 hIgh quahty(but higher cost) 
-the screen 15 clear even m a Itt room 
-the order of the VIsuals can be qUIckly changed 
-the equIpment IS easIly available 

35mmshdes 
-you can use photography to add mterest 
-hIgh quabty available 
-hIgh ongmahty avaIlable 
-durable 
-easily portable 
-the slide projectors are smaller than those for transparencies 

VIdeo 
-avadable 10 vast theme categories 
-portable 
-the audience hkes to see "films" 



• Improving Your Facilitation Skills 
(No Matter How Good They Are) 

~ Pay close attention to wntten evaluations 
~ 

~ Invite a peer to cntlque you 

~ Develop alternative examples and anecdotes 

~Watch yourself for signs of boredom 

~ Use an audiotape for an hour 

• ~ Make It your goal to reach every single particIpant 

~Watch a videotape of yourself 

• 

~ Redo your visual aids 

~ IntervIew participants who may be honest with 
you 

~ Set your own criteria and evaluate yourself 
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MAKING THE COURSE RELEVANT 
AND INTERESTING 

Before 

Survey participants 
Plan for student needs 

Consider what they alrady know 
Assess their work situations 

After 

Ask for feedback 
Find ways to work-in other's ideas 

Incorporate ideas from group 



• r , 

KEEPING THE CLASS ON TRACK 

Agenda On Flipcbart Or Transparency 

Regular Summary And Forecast 

Frequent Reference To Agenda 

Relate Comments To Overall Points 

• Know In Your Mind What's Next 

• 
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TRAINING TECHNIQUES FOR 
DELIVERING AN EFFECTIVE 

COURSE 

Setting the tone 

Facilitating participation 

Varying approaches 

Solving potential problems 



• • • 
The Art of Asking Questjons 

The Five Great Powers of Questions 

1 Questions demand answers 

2 Questions put you 10 control 

3 Questions provide tnformatlon 

4 Questions get people to take on and solve their own problems 

5 Questions allow you to find out how people thtnk 

S-



• • • 
The Art of Asking Questions 

Keys to Improvmg Questtons Asked 

• Reahzmg power of questions 
• motivation 
• optimizes learnmg process 

• Learnmg how questtons can get you past the barriers that block mformatlOn 
• Are you really gettmg the mformatton nm need to meet others' needs? 
• Do you get the ~ mformatlon? 
• Are you really bemg understood? 

~ 
" 
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The Art of Asking Questions 

Gettmg Past the InformatIon Barfler 

• People don't volunteer 1Oformatlon 

• People talk 10 generahtles 

• People make wrong questIons 

• People perceIve thmgs dIfferently 

• 



• • • 
The Art of Asking Questions 

Plan Your Questlons 

• Ask yourself - What do you want to accomphsh with your question? 

• Know the purpose behtnd every question you ask 

• Listen to responses Just as carefully 

~ 
-"-



• • • 
The Art of Asking Questions 

A Questton of Style 

• Open ended/general questlOns 

• gets participants to open up 
• gets participants to divulge mformatIon 
• gets participant to reveal hidden resistance 

• Closed ended/specific questions 

• gets agreement 
• gets commitment 
• gets short, factual answers 

~~ 
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the Art of Asking Questions 

A Question of Verbs 

Different verbs stimulate different thmkmg process 

Question 

What kWl you do? 

What .mil you do? 

What should you do? 

Answer 

(Imagmed, current condition) 

(plans, commitment) 

(antiCipatory, Ideal SituatIOn) 

• 
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The Art of Asking QuestIons 

Puttmg Your Questions lOto Practice 

• Needs analysis/Assessments 

• Probe and clanfy 
• What IS the Rill cause of a problem 

~\ 
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The Art of Asking QuestIons 

Objective To find somebody's profeSSIon 

QuestIOn # 1 Where do you work? 

Question #2 

QuestIOn #3 

In a pnvate company? 

What field are you m? 

• 



~ ---

• • 
The Art of Asking Questions 

ObjectIve To Qbtam report from subordmate 

Questlon #1 

QuestIon #2 

Question #3a 

QuestIOn #3b 

Is the report ready? 

Where IS the report? 

Why haven't you submitted It to me? 

Is It ready to be submitted? 

• 
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The Art of Asking Questions 

ObjectIve To iet helpfulmformatlon durlOi P2 assessment 

Questton # 1 . Why are there chemical spIlls everywhere? 

Questton #2 Where IS the chemical storage area? 

QuestIon #3 How are chemicals transferred to the mlxmg uUlt? 

• 



• • • 
The Art of Asking Questions 

Objective GettlOi manaiement commItment for P2 

QuestIOn #1 Why aren't you more concerned about the envIronmental Impact of your company? 

QuestIOn #2 Do you know how not domg Will effect your bottom hne? 

Question #3 Do you know how Will effect your company's bottom hne? 

,-' 
~ 
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The Art of Asking Questions 

Mamma - Course Development 

.. Survey participants 
• Knowledge of the subject? 
• Educational and profeSSional background? 
• Expectations? 
• Needs? 

.. Ask Yourself 
• WIll materIals tie mto overall trammg goals 
• Does materIal enhance behaVIOral objectives 
• Is It lDterestmg? Is It bormg? 
• Does materIal prOVide new or supportmg mformatlon? 
• How can I get partiCipants to partiCipate and share mformatlOn? 
• How can I get participants to mtegrate thiS mformatIon? 

• 



• • • 
The Art of Asking Questions 

Objective To ensure that participants understand course material 

QuestIon #1 Do you understand? 

Question #2 What was the most Important POInts of the last presentatIon? 

Question #3 How can you apply thIS Information In your Job? 

~~ 

~"'"' 
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The Art of Asking Questions 

Puttmg Your Questions mto Practice 

Trammg 

• Course Development 

• Conductmg Course 

• Evaluation 
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• • • 
The Art of Asking Questions 

TralOlO&: - ConductIO&: the Courst( 

.. Use Questions To 
• Incorporate Ideas from others 
• Get lOstant feedback 
• Gam consensus 
• Perform on-golOg needs analysIs 

.. How 
• Scheduled group debnefings 
• ExerCises 
• One-on-one conversatIOns 
• Estabhshmg norms 
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• • 
Tbe Art of Asking Questions 

Evaluate! -- Old the trammg work? 

• Short term results - feedback for tramer 
• Was the tramer effective? 
• Was the matertal useful? 
• What methods were most mterestmg/mformatlve? 

• Long term results 
• How has the trammg benefited the participants or orgamzatlon(s)? 
• What specific changes did people make as a result of the trammg? 
• Did you accomplIsh your objectives and those of the participants and managers? 

• 
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The Art of Askmg Questions 

"Your ablhty to ask the nght questIons m the fight way can mean the difference between a medIOcre trammg program and a truly excltmg effectIve leammg expenence 

It's one of the best tools you'll ever use as a tramer 

The art ofaskmg smart questions takes concentration and practice but reaps bIg rewards'" 

(Dorothy Leads, author of 'The Art of Askmg Questions" Trammg & Development, January 1993, and founder and preSident ofOrgamzatlOnal Technologies, New York, NY) 



• Preventing Audience Boredom 

Er Tailor Information that you know IS relevant 

s- Establish a reason to listen 

s- PrOVide examples and anecdotes 

s- Use participatory exercises 

Er Vary activities through the training penod 

• .- Note physical movement: yours and theirs 

Er Use and encourage diverse voices and opinions 

.... Use humor 

... Allow for breaks 

a- Plan physical arrangement of the room 

... Maintain your own interest 

• 
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Preventing Audience Boredom. cant ... 

Er Establish a reason to listen 

o If you've done your homework, your audience will 
see Immediately why they should listen to you 

o They will know how the course IS gOing to solve 
problems they face 

o You need to win them over as early as possible 

)\ 
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Preventing Audience Boredom« cont .. 

... Provide examples and anecdotes 

o 

o 

o 

o 

Nothing engages people as much as a good story 

It must be to the pOint and say exactly what you 
want It to 

PO)lsh your examples and anecdotes so that your 
timing IS as good as a comedian's 

Don't be afraid to talk about times when things 
went wrong 

People often remember anecdotes and tell them to 
others long after they have forgotten whatever 
was on the overhead 

Beware of confidential Information 
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Preventing Audience Boredom« cont ... 

w Use participatory exercises 

o Most people cannot lecture well enough to prevent 
bonng an audience at times 

o Adults don't respond well to being talked at 

o Participatory exercises will perk things up 

o Be flexible to the audience's reaction, whether its 
posItive or negative 

o Controversy always picks things up 
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Preventing Audience Boredom. CQnt ... 

.:r Vary activities through the training 
period 

o Look at your training design from the standpoint of 
vaned activities 

o Do not repeat activities 

o Try to introduce different methods or different 
angles on the same questions 



• Preventing Audience Boredom, cant ... 

... Tailor information that you know is 
relevant 

o Be sure that the material your are presenting IS 

relevant to the audience's situation 

o Use examples which are drawn on their 
experiences 

o Throw out any material which would be off track 
• before you start 

• 
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Preventing Audience Boredom« cont ... 

sa Note physical movement: yours and 
theirs 

o Watch out If people's eyes begin wandering away 

o Move closer to them 

o Use more vigorous gestures 

o Try moving around the room 
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Preventing Audience Boredom. cont ... 

s- Plan physical arrangement of the room 

o ClassIc classroom arrangement IS a killer 

o Many facilitators prefer the open U, which allows 
you a lot of contact with people 

o Try different arrangements, depending on the 
exercises 

Maintain your own interest. 
If you are bored, they will be too! 



• Preventing Audience Boredom« cant ... 

Er Diverse voices and opinions 

o Simply hearing different vocal tones prevents 
boredom 

o Ask for Input -- has the benefit of varying what 
participants are hearing and seeing 

o Different opinions also stimulate people and make 
them want to listen more closely 

• 0 Make people feel that the field IS open and that 
they will be allowed to contribute 

• 



• Preventing Audience Boredom. cont ... 

I£r Use humor 

o Can make an enormous difference In maintaining 
Interest 

o Must always be tasteful 

o Must always relate in some way to your subject 

• ... Plan for Breaks 

• 

C] Refreshes participants and facilitators 

C] Divides themes or activities 

C] Allows for Individual questions 

C] Promotes networking 

o Allows facilitator to "check-In" with Individual 
participants 
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• • • How to Prevent Participant 
Hostility 

'~ '~ 

Participants view tr ainer ciS 

Negative: Authority to exert corltrol 

Positive: I=xpert to develop their skills 
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• • • How to Prevent Participant 
Hostility 

'.:' .~~.; .. ~t': .. :~.:. .1,. ,,' :.-.J .... ;~::., .. _. "'.f," ;. .~ -.I. ,/:I. 

1) Pers()llalize seSSIOll 
I 

• Give ()Wrlerstllr 

• 111V()lve J)3f tlcipaills 
- (·~I t Jill) J l~actel~:l 

- I ) f t .. ~ ; t }' 1 f ( 111 () t 1 

• Pel ~.l JI i l ililt 1 111(:!E~tltlg space 
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• H p. P .. • __ ow to reVel'lt artlclpant 
Hostility 

........................................... '1'."11"1' •.• '171n"lIn.C~R~$I.,~'tr .. !~~~¥~.·~ ... ~~dfI~~~~I~~~~;j~~~ftIM*I.8IIi!~7.~.~IJ~I~$~;t~7~r7~~~~~~~~~~!!!!!!!!!!!!!!!!!!!!! 

2) Personalize Y(Jllf pre~)(;ll(:(: 

• Easier to attack "stranyer n 

• The Illl)re ttley kilOW YC)ll, tile less likely to 
att,l( :h 

• BUII( I {till( ~~-; 

-I ~t "I, 't tdl d tu dllnel< a peer of their peers 
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• • • 
How to Prevent Participant 

Hostility 
,~' < ..... ,.. "., .' ',. .' -1 -. 

3) Purge arlger 

• Make syrl1pathetlc stat~)lllelll 

• Make hlHl1oroLIs statenlerlt 

• MLikt~! attac.::k sta1elnent 
-I L ,Vir ILJ IflVltf"!d pI ()Lest, commit time to listen, 

Ic~JffHtlILt; and accept It 



• • • 
l-Iow to Prevent Participant 

Hostility 
••••••••••••••••••• III,. ....... ' ••• 3.'.'lInIll511'1M' ....... kll.ti .... IIui,.U:.tMi.Ii~~~.,J.t W".2t...w:1jI",~ .I: ..... ~,.;,··'llllLL!laIll'"lIIdlii .. lllr._.lllt .. I$ ••••••••••••••••••• 

~ 

4) Bridge t)llilcJirlg 

• Iderltlfy partlclparlls leacillltJ r)f ()l\ ~~~l 

• I nltlale fJOsltlve sl)cial Hlteractlur 1 

• GIV( J ()r)I)(JrtLJllI t y for YC)LI to krlow tl1el11 arld 
t h t ~ tilt () 1< I H ) W Y () l I 
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• • • How to Prevent Participant 
Hostility 

"(, '0 •. ," 

5) Table COlllplairll 

• Use when YOLI dc) not WCllll t () f:5t( )~) I () ( 1(;<:,,1 
with problem at tllat mornetlt 

• Tat)le corllplalnt for later consideration 

• W, Itt: It (jC)Wfl ()n flip C~lart 

• Bt-] :~I H,~ It) d( I( Iress at "better" time 
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Respollding to Hostility 
___ 1.~ ~!:'-,-L~_-=-, ,,-' 

Option 2 - AcCel)ta, lee 

• 

• Flrlcl r)LlrrJOSe of I)fotest 

• Acc(~r)t ll~lelr resistarlce 

• all()vv S( '1', H:: (~llarl~Je Irl prograrr, Lo Increase 
t~l t:U t;( ~t I ~f~t 1 () f (lWt lersh I r) (LI n less only intent 
If) t{) 111~ir til )t) 

• • 

~ 



• • 
Respo11ding to Hostility 

•••••••••••••••••••••• iII.II •••• llMlllm ••• ~.rll·1iI.iI ... "'lr .... * .. I\II4oJo'IOliIl'~.IdlIolo,!j!.,.,.bl8rl#w~ .. _~.~ .. .,.,wt4;.lU14lWW",,, • 'Se it 5 5 

V''\ 

~ 

Option :3 - A(JafJl 
• MarllfJLllatlve strategy 

• SWlt(~tl sicies I 

-' r f).tl'~) (j U()(HI J)()Int" diffuses resistance 

• M ( t ~ \ ~ ! • If l ~ II LJ' I r, 1 E ~ r ,lOll "t tl e Irs Ide" to ta k e 
tJct{ I '(Hltl{)1 

• rt it I ~ (II~ J(.t I~ )~JH)f 1 I )acl< to your point -- if 
l'l:t'~Ia~,1 

• 
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• • • 
Responding to Hostility 
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Option ~) - rJLIS~l B()(:k 

- N eeci s t 11 9 t 1 e s L t~ I 1 f~ r 9 y Ii:! V t:d 

- Hope to overcon-le reslstatl(;O IJY 
persLladlng thenl to bacl< ()ff 

- y ( , II f 11 ( 1 V c: re ale <:1 fig h t 
- II /~;t 1 I, J~t! , 

~ /~ )\1 IlldV ll:dllCt,-; your respect 

-If I/(HI \NlIl 
I 

~ III I;' I j IIII I, '1 II " I BEST AVAILABLECOP'( 

v 1 I I ( J I I I I It \ I.! \ d t I \ I II J It)' i l ~ r II 
, J 

-lSI,)') It i~'llld;L l!t~ I 'I I t 
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• • • 
l-Iow to Prevent Participant 

Hostility 
SSES 'WID!'.' 5 zen 'Me.d-,"' t.i"t.H1f**tywi6L=..-.nL","r~~~~~' "*r1''''' 'f H± •• ! JdiIl&l,~"I9t'*! •• ".AI ••••••••••••••••••••• MS.". .., 'U.'?Yftt'W1<i,tM'Srs·',m 

How to reduce traill(:;rs' r(;('r~~~. 

• PhYSically tnove closer 

• Make (ilrect eye C()lliact 

• SOIICI L I r, fC)rll1atlOtl alJollt tllel r protest 

• Tall< I() tller11 1f1 ~l 1)()Sltlve and supportive 
WcJY ,11)( llil tllelf C~()llcerns 

• r< f:; \/\/ ( 11 ( J!) 
- 11111. 

-I f II 
BEST AVAILABLE COpy 

-lId I Ii j ,1\ ,di Ill! ill' t 
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• • • 
I)OLLUTION MANAGEMENT 

I-IIERARCHY 
•••••••••••••••••••••••• zt=.I'IIII ••••• 'c.'(jItlll71.rll1 ... III.·llrlli'tl.j·~k-~-t..;d:..I~~~SH:_f{wlr"'3thfM' .... M.'1MIM _ m • 

Pollution Prevention 

Recycle and Reuse 

PretreatmentITreatment 

Disposal 

D 
b 

() 
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• • • P2 Hierarchy --
SOURCE REDUCTION 

• as "ft_ 's' O'1trt! r fil+iks ff'=tttG~J~ ~ ~ ~~ .... ~ ~ ... Ai4 * ... 1+£5,. «1.6~"rel!r£j·"'IIiJtt .. tmliilillll!nilli •• lirM'lit'dlZ.r.li111-•• '7 •••••••••• ~~~~~~ 

e Product Change 
e Process Change 
e Input Materials Change 
e Good Housekeeping/Operations 

Practices 



• • P2 Hierarc11Y --
RECYCLE and REUSE 

••••••••••••••••••• 7.' •• 51'.' ..... $.111_l1li.11'1Ii!:lIItl·.Mld6lG~-~T .. J-Mtill. ~!i.AI.i~ ..... ~"""""'~~_IiJJi.&p~,{" "Mpr'1m 22 .. rs 

~ 
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----'---2 

e Direct Reuse 
e Separate and Recycle On-Site 
e Reclaim Off-Site 
e Resource Recovery 

• 



-P2 Hierarc11Y --
Pre-Treatment/Treatment 

'.1\ 
~ 

...................... r1I1'.m.illzlllm •• r.zllllr.117117~t .. 'lm.tll!ip'lIniJ~.~""" .... ,~'IIih.Ol~~ •• ~:tJl!t...J(.!!~v .. e*~IIIMIlliMlllfWilil:=.'1I7.mllllt.'11=.'.5.n.-•••••••••••••••• 

• 

e Hazard/Toxicity Reduction 
e Volume/Quantity Reduction 

• • 
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IN(~ENrrIVES FOil 

I)(_)I~LUTION PREVENTION 
I N r, ~ III~ lJ N I r ,-, [~I) S' I ' A r I \ I ( S 

• 
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• Minimize legal risks 

• Improve public Image 

• Reduce energy consumption and waste of raw 
materials 

• Increase the community's confidence toward the 
Industry 

• Enhance the Irlctustry's credibility 

• Improve {~1l1ployee's safety 

• Increase t~lllployee's efficiency 

• ReduLt~ tllt~ C()sts ()f tf E~cJlrnent 

• Meet Ic;Udl ,111<1 itUltlat(JIY rt~(plll\J.1l1ents 
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I NS'1 1 j'-1'U rrIONAL BAI~R]EI~S 
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• Inertial fear of change 

• Belief that current processes have optlll1al efficiency 

• Hierarchical management structure does not 
I 

encourage Individual responsibility for waste 
reduction 

• There IS no one responsible for environmental policy 

• Only the environmental department IS responsible for 
envlronnlental policy 

• 
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Institutiolllll Barriers cont. 

~~!!===~!~========~=~~~~~~~~~s~~m~7~7~tt~'~~~r~I~:t~g~!t .. ~tI1d~'flfII.~~I.-.liw .. hII4e{tMe?'a!NA.tIl..L.illl..W'" +oi6"W'tbW!! 'tiM WM.". or 
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• There IS no real knowledge of actual wastes created 
and waste sources 

• There IS no system In place to quantify the costs of 
wastes generated 

• There IS no Incentive or reward for reducing waste at 
the source 

• 
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• • 
IMPLEMENTING P2--

Overcoming Aspects of Organization 

• 

m 7 eM 75" C _ws:n, ..... Mf"!t~ ..-.. ~"'.ob._-..u&.t>llo ..... l .. f .. lii.w;;'M***mMttrM 77 '53 .. 

e Its culture 
» generally train, reward, and punish 

employees to reinforce organization's 
beliefs 

I 

e Its ability to process information 
» generally understand details of current 

production process; rather than look for 
new technical possibilities 

o Its politics 
» unwilling or llnable to offer suggestions 

oLltside of l11anagemetlt 11Ierarchv 
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• • • 
IMPLEMENTING P2 

............................. ____ .. __ • ___ .. ~lIitlllllitIlS·.j~ .. ft-=!W tstc''itmt W i",rN.tttM.'W's:1t'ttw· an __ 

A major part of waste minimization 
methodology is not based on 

technology, but on an organization 
and its management I 

It is necessary to substitute classical 
management of residuals and 

emissions with pollution prevention 
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• • • 
ENVIRONMENTAL ISSUES 

........................................................................ ~zn ...... ~~ .. ~~~h4~ .. ~ .. r6n .. r~~~rr=~ .. ~~~~~~~~H*.MH-~ ................................................................ . 

e Less need for costly pollution 
prevention control equipment I 

e "Getting ahead" of environmental 
regulations 

e Reduced reporting and permitting 
requirements 

e Less operation and maintenance of 
pollution prevention control equipment 



• • • IMPROVING THE BOTTOM 
LINE -- COST 

>'<" .r~,. .:'y.. ,1>,;, >,;~.1). ;L:'>'" 

__ Can save on raw materials 
__ Can save on labor costs 
__ Disposal costs can be reduced or eliminated 
__ Can save on waste handling/treatment costs 
__ Can reduce future liability costs through 

decreased amounts of toxic materials used, 
handled, and transported 



• • • IMPROVING PRODUCT 
QUALITY - TQMjTQEM 

,"'::' '-A ., ..... :;1:: J ".<,.''' •. ,1<" <.-'.:..:" r 

e P2 assessment requires facility to 
examine production process in-depth 

eTQMITQEM 
» Customer Focus 
» Continuous Improvement 
» Teamwork 
» Strong Management commitment 



• • • 
Customer F oeus 

............................................................................ MM .... .wn.·g~~~.1M~rmn .... ~.". .... 'IU-.Mtmrtr .. ~'~ .... ~~.aeW~~YI .... , ........... rr ...................................................... .. 

.TOM 
» External Customers 

- end-user 
- consumer 

» Internal Customers 
- next person on 

production line 
- other employees 

eTQEM 
» External Customers 

» Internal Customers 
» People and 

environments 
affected by the 
production process 
waste 

- neighbors 
- receiving waters 
- etc 
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• • 
Continuous Improvement 

... [~~,:. 'i.".~ :~';_," ;:, 

.TQM eTQEM 
» Quality can only be 

built into, not 
inspected into a 
product 

» Continuously identify 
and eliminate root I 

cause 

» Zero defects 

» Quality can only be 
built into, not 
inspected into a 
product 

» Continuously identify 
and eliminate root 
cause 

» Zero defects 

» Waste generation 
brought to a . . 
minimum 

Zero waste 

• 
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• • 
Teamwork 

eTQM 
» Includes various 

perspectives - cross 
disciplinary 

» Empowers 
employees 

, ~j.", 

eTQEM 
» Includes various 

perspectives - cross 
disciplinary 

» Empowers 
employees 

» Identifies ways to 
reduce and prevent 
pollution throughout 
process not after it is 
generated 
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• Strong Management 
Commitmelit 

.TQM 
» Will not succeed 

without strong 
management 
commitment 

'-'i~ . .:- ~~' .. ~" J',~", ~,r.~· .... ~ ... ' ,~ .. <~~, •• \'\f,.. :-~ 

.TQEM 
}) Will not succeed 

without strong 
management 
commitment 

• 
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()I)rr'IONS rro PROMOTE 
SOURCE REDUCTION 

." -., ~ 
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• Adopt, as an explicit policy, the pollution prevention 
hierarchy 

• Have the plant manager, not only the manager of 
environmental Issues, responsible for adapting P2 

• Create employee training and programs for their 
participation 

• Establish accounting systems for materials 

• Establish accounting systems to determine the cost 
of wastes 

• Reward good P2 Ideas and results 



o 

Collins & 
~ Aikman 

Environmental Creed 

(] We will operate our facilities In comphance with all applicable laws and 
regulations 

o We will Instruct our employees about their environmental responslblhtles and our 
commitment to sound environmental practices 

(] We will minimize the volume of waste through source reductIOn and recycl mg 

o We Will address community concerns which might arise In the course of our 
operations and actively participate In the development of responsible 
environmental laws and regulations 

[] We Will ensure that environmental Impact IS an important conSideration In all 
research and development actiVIties, purchasmg and marketing evaluations and 
shlppmg and warehousmg decIsions 

---d:'::E 1alt~ 
President and Chief Executive Officer 
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POLLUTION PREVENTION POLICY 
for 

Capsule EQUipment Company 

Capsule EquIpment Company IS commItted to excellence and leadershIp In 

protecting the environment In keeping with this pohcy, our objective IS to work 
towards the eliminatIon of hazardous wastes and emiSSIons by modIfying our 
products and processes We strive to set a standard for excellence In pollution 
preventIon By successfully preventIng pollutIon at ItS source, we can ach,eve cost 
savings, Increase operational effiCIenCIes, Improve the Quality of our produ~s and 
services, and malntaul a safe and healthy work place for our employees 

Capsule EqUipment Company's environmental gUldehnes Include the follOWing 

• EnVironmental protectIon IS everyone's responslblhty Capsule IS committed 
to being a good neIghbor and to operate In compiete comphance With 
federal, state. and local environmental laws Meeting this commItment 
reqUires the continued efforts of all employees 

• PreventIng pollutJon by redUCIng and ellmrnatlng the generation of waste and 
emISSions at the source IS a pnme conSideration In plant operations Capsule 
IS committed to Identifying and ImplementIng poHutlon preventIon 
opportunities through encouragement and Involvement of all employees. 

• Technologies and methods which substitute nonhazardous materials and 
utilize other source reduction approaches will be gIven top pnonty In 
addreSSing all environmental Issues. 

193 
012992 
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• 
Tools for Pre-Assessment 

• Policy statement 
• Flow dIagram 
• MaterIals balance 

• 

• 
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• • • 
Materials In = Materials Out + Matenals Accumulated 

Environmental 
Emissions 

IE) 
~ ~ 

Materials Input 
~ 

Production Unit 
~ 

FlruShed Products I (AI (Retained Inventory &: leI I Accumulated Materials) 
IBI 

+ 
Waste ByAProducts 

IDJ 

A=B+C+D+E 



• Hint 

Another way to thInk about thIS is where would you find 
information about: 

~ MaterIals purchased 

IIF Materials In inventory or storage 

IIF MaterIals used In the manufacturing process 

IIF Materials used 10 the maIntenance of eqUIpment 

IIF Materials as products • IIF Materials as by-products 

IIF Materials reused 

d" Materials wasted, spilled, contaminated, rejected 

a- Materials disposed 

a- Materials lost through fugitive emissions 

IEir Energy consumed 

IEr Water used 

• a- Water wasted 

't;~ 
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• 

Matenals Procurement 

Possible Resources for 
Materials Accounting 

- raw matenal purchase records 
- transfer records 
- vendor InVOICeS 
- receIvIng dock records 

Matenals as Inventory 
- end-of-year Inventory records 
- storage records 

Matenals Use 
- operatIons log 
- samples, analysIs, and flow measurements 
- batch make-up records 
- product specIficatIOns 
- productIon lme Job sheets 

Matenals as Product 
- product slupment records 
- loadmg dock records 
- product specificatIons 
- Invoices to customers 

Matenals as By-products 
- waste transport mamfests 
- waste transport mVOIces 
- InvoIces to scrap buyers and recyclers 
- sewer (POTW) chscharge records 
- ToXlcs Release Inventory Form R 
- DEP 8U' source regIstratIon records 

Matenals Reuse 
- recycling records 
- reclalDl records 

ASK EMPLOYEES, AT ALL LEVELS, FOR THEIR INPUT' 
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• • 
OPTION ASSESSMENT PHASE 

• Screening: Narrow down set of options 

• Checl< feasibility based on 
social, technical and economic impacts 

• Reevaluate 
option 

effectiveness of each 

• Compare and prioritize options 

TURP I OPTION ASSESSMENT I EDH I NOV 92 

• 
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• • • 
SCREENING 

• Use common sense for the obvious 

• Construct facility specific criteria: 

• Main benefits 
• TUR potential 
• Condition of existing equipment 
• Fit with company goals 
• Chance of success 

TURP I OPTION ASSESSMENT' EDH I NOV 92 
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e e 
TECHNICAL FEASIBILITY 

• Availability 

• Applicability 

• Effect on product quality 

• Sustainability 

TURP I OPTION ASSESSMENT I EDH I NOV 92 

e, 



• • • 
ECONOMIC ASSESSMENT 

• Direct costs or savings 

• Hidden costs or savings 

• Liability 

• Intangibles 

• New revenue sources 

TURP I OPTION ASSESSMENT I EDH I NOV 92 

.--S:J -



• • • 
SOCIAL IMPACT ASSESSMENT 

• Environmental effects 

• Public health 

• Worl<er health and safety 
• Management acceptance 
• Employee acceptance 

• Public image 

• Community good will 

TURP , OPTION ASSESSMENT' EOH , NOV 92 

~ 
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• • 
• Identify Options 

• Assess Effectiveness and Impact 
of Options 

• Compare Options to Each Other 
and Existing Conditions 

TURP I OPTION ASSESSMENT I EOH I NOV 92 

• 
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• 

Pollution Prevention and Waste Minimization 12-3 

DECISION-MAKING 
METHODS 

~Ranking 

~ Rating 

~ Prioritizing 



• 

• 

• 

Pollution Prevention and Waste Minimization 12-4 

RANKING 

~ Best 

~ Most Workable 

~ Reliability 

~ Most Tested and Proven 

~ Least Risky 

~ Staff Ability to Make It Work 

~ Chance for Success 
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• 

Pollution Prevention and Waste Minimization 12-5 

RATING 

Individuals on Team Rate Each 
Item and Tabulate Ratings 

5. Top Preference 

4. High Preference 

3. OK 

2. Maybe 

1. Slim Chance 

o. NoWay 



• Pollution Prevention and Waste Minimization 12-6 

PRIORTIZING 
WITH BUBBLE-UP/ 

BUBBLE-DOWN 

• ~ Designed to Select an Alternative 

• 

For Implementation 

~ Forced-Pair Comparison 

~ Allows Extensive Team Interaction 

.. Additional Information 
May Be Required 



• Pollution Prevention and Waste Minimization 12-7 

BEGINNING 

Take First Two Alternatives on the List 

From the Brainwriting Exercises 

Decide Which is Better Taking Into Account 

• Effectiveness, Implementability and Cost 

• 

If the Second Wins, It Moves to the Top of 
the List, Otherwise Leave Them As Is 

Move to the Next Distinct Pair 

Alternatives May be Combined 

During the Ranking 



• 

• 

• 

Pollution Prevention and Waste Minimization 12-8 

END 

Forced-Pair Prioritizing 
Comparison is Finished When 

There is Agreement on the 
Relative Position of 

Every Alternative on the List 
in Relation to Every Other 

Alternative on the List 

I 

\ 



• Pollution Prevention and Waste Minimization 12-11 

CRITERIA MATRIX 

~ Use For Top Rated Alternatives 

~ Forces Examination Of Issues 
• To Be Addressed During 

Implementation 

• 

~ Much Less Interaction 
Between Team Members 

~ Not Enough Differentiation 
In Scores for Initial Prioritizing 
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• 

Pollution Prevention and Waste Minimization 12-12 

EFFECTIVENESS 

~ Potential For MinimizationlElimination 

~ Potential Recovery Of Valuable By-Products 

~ Compliance With Current And 
Future Regulations 

~ Reduction In Hazardous Properties 

~ Benefiting Safety Of Employees 

~ Diminish Materials Use 
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• Polluti-on Prevention and Waste Minimization 12-13 

IMPLEMENTABILITY 

... Well-Documented Cases Available 

... Variety Of Vendors Already Available 

• ... Risk Of Media Transfer Is Low 

... Quality Of References Provided 

... ManagementlEmployee Support 

... Engineering Sophistication Of Project 

• 



• Pollution Prevention and Waste Minimization 12-14 

COSTS 

~ Cost Savings 
(Direct and Indirect) 

• ~ Potential Environmental 

• 

And Safety Liability 

~ Availability Of Internal 
Funding Or Outside Assistance 

~ Expedient Payback Potential 

j) 

~ 



Pollution Prevention and Waste Minimization 12-15 

• Table 4 

CRITERIA MATRIX 
Imple-

Effective- menta- Total 
Alternative SolutIOn Chosen ness Cost bibty RatlDg 

Use dlsplacers to reduce bath ratIos 4 4 3 11 

Reuse of dyebath, fmal nnsewater from dyemg 4 4 3 11 
for dye bath makeup, mercenzmg or bleach 
wastewater for scounng or deslZmg, and 
scounng nnses for desIzmg 

Apply countercurrent washIng 5 4 5 14 

Use appropnate holdmg tanks to 
Implement beach bath reuse 3 4 5 12 

Implement chenucal handlmg procedures 3 3 5 12 

• to employees for dispensmg systems, 
weIghIng systems, and handlIng systems 

Use flow control valves and flow restrIctors 3 4 4 11 
on washers and coolIng water 

Use honzontal or mclIned washers 5 5 4 14 

Use low volume, hIgh velOCIty nozzles 3 4 4 11 
for machme and facilIty cleamng 

Install moveable water meters to document 3 3 4 10 
water use and evaluate lDlprovement 

Install computenzed preventIve mamtenance 5 3 3 11 
package and mtegrated dyehouse control system 

Renovate water for reuse by unplementmg 5 5 5 15 
ultrafiltratIon technology 

Use automatIc sbutoff'valves and boses 5 4 4 13 

Implement pad batch dyemg 5 4 5 14 

Select dyes whIch exhaust WIth mmunum salt 4 4 2 10 

• Optmuze salt use mdIVIdually for each dyemg 5 3 3 11 
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• f, • 
Preliminary Organization 

• ( 
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I ~ 

Obtain Management Comittment 

Gather General Company Information 

> Identify key personnel 

> Obtain general production I waste data 

~ Establish general goals I objectives 

~ Identify /organize team 
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• • • 
Gather General Company Information 

tn. " m 7 S * p usa_' R1 '2 rz,n !lntr'?, en :Mn 'S'" " 111 ''bt:'Xt II srn'M2'M'=C" ." .. wa 'P" 

~ Identify Key Personnel 
> Management 
> Production Supervisors 
> Accounting personnel 

~ Obtain Production I Waste Data 
> Raw Materials Used 
> Products Produced 
> Air 
> Water 
> Solids 
> Energy 
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• 
Establish Goals / Objectives 

~ Specific Processes 

~ Specific Media (Air, Water, Solids) 

~ Specific Pollutants 

• 
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• 
Identify and Organize Team 

~ Team Leader 

~ Industry Specialist 

~ Define Time Requirements 

~ Schedule Assessment 

• 
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• • • IMPLEMENTING P2--
Decision Making Stages 

:.~." ',~ ."'/,. ,i;' ~. "" j..f';--:"" ~ ':.r .,y. -",' "'_ !-. 

e Identifying pollution prevention 
opportunities 

e Finding solutions appropriate to 
opportunities 
» substitution of one or two production steps 

» changes in relationships between 
production steps 

e Implementing solutions 



Pollution Prevention and Waste Minimization 14-3 

• 

IMPLEMENTATION 

~ Action Plan 

• ~ Standard Operating Procedure 

~ Contingency Planning 

~ Measurement / Monitoring 

~ Overcoming Resistance to Change 

• 



ACTION PLAN FORM 
Date 

Overall Target 

Acnon 
Responsible PerfOI'lDlDCe Momtonng Completion Resourte5 

Person Standard Tecbmque Dead.lme Needed 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


