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Hafety edeeationfor employees .in weatewator treatment systema le
of critical impor,tanoei ,A survey eondunte0 ueveral years an hy:tho
Water Pollution,Oontroilyederatien found tAst WaStewater'sYeceMs had
an injury rate SubStantiolly higher than most industries. Oath
collected by tlal Notrenat.Shfoty Calmat in 1972 :indicated that workers
in I:towage systems hadian 'injury rani; Higher than quit fOund in
underground coal mining, a notoriously dengerouu occupation.

,

.

N'1116 intent of this molt to to 'ea:fumble Mater-01u that may he'
useful to managerm,, awry/Heirs, foremen and others who are interested'
in ,the uafeteducation of,workers In wilatewater uyatema.'

',i...

..,,

.. ... Despite.their.obviouslaterralationships, otght separate waste
of safety have hem identified and used as g fraMework to identify

. typtcaladarning resources (Part I) and pertisept. references (Part II).
.it is'oxpected that Such a format will facilitate the location of
specific materials needed.

480

11111barning esiources are often amalOespenta of illustrative
,materials on safe y taken frown chapter oroseegion of a publication
cor other learolng, esenrce that provides .edditional,information.1(
niblibgraphie data conedtning these resources are found in Part II.

\

For further information about these.Materialscont

,L EPA information Disseminati'n,Project
1200 Chambers ROO, 3r Floor

Columbus, Ohio 43 i2,

Phone: 6l4=422-6717,'
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tN for wilaorti In waotowator tVia4CMOOf oyotomo to 4

r041191101htiltY .0b4rod by monmgomonri ouporvfoOro, and worKoro, 4 (0
npocto4 that individ al work0r0-o4114.hrloll to 00-1-T 10114 P0041v0
Ottitodoo rog4rding the Impottnneo of.oafotY, 411dom will a new
pmplOygo, #Voll ono who (o,Aellociaty PORROVROA AbORK O4f0fy, ho award of
the MilfRiii4441'40 rolotod to work in wootowitor tro4tMont 0Yotomn,
WOrkor ottltudoo And hobiivloro oro 4ffectod by knoilodgo about omfoty,
Tho Attltodoo of Ponokiomea and ooporvioorwtowird onfotY oro.cpoilly,
important,

ItplAgOrd owl pioporviooro moot 4400mo rooponolhility to dovoiop
44foty odnoation iirogramo to moot tho noodo of thole workovo,
Thoy moot opon od 000 offoctivo channolo,of oommonlootion boiwoon
thomoolvoa and thoir omploy000, They moot provido (undo for oofoty
odootitioft motortolo, Thoy moot provldo on-tho-lob tlmo for omployoom
to 1041 M0f0 AIRluf kinfoty noodo and Tilyttoom approprIato to
tholr work.- Thoymuot doOlonoto womoono ooponoihlo to both momigoont

' and workoro for o4foty progromo, Thoy ohould dovolop, with Input from
workoro, vorioty of oafoty oducatIou ntrotogioo that will r000lt
in an incroamingly may workplaco,

RO r000lt of a good oafoty odocotIon program Im Improved worker.4
4 movale. flu hocomoo motivatod to tolio rooponoihiiity for hio.olfoty
and for th000 with whom- ho worko. ho ouou himooif am an important
part of tho workor-ouporvinOr-odminiotrtion tonm concorod with all
anpoctir of pinntor nyatom-wido onfoty.

Vortunatoiy a largo %Imhof' of oxeollont toaching-iloarning
matorila ova avallahlo that oxiimino. gonoral anpoeto of Way ouch
aumottvatton of vorkorn, workor morale, Falco of aupOrlithoro, roloo
of managemont and nafoty education programs. Thia boction ouggonta
a low looming ronoorcon that may-ho umoral in thio neon of concern.

,-

The uoctipn of the publication citing abut:meted reforooco matoriafit
(Part II) identifier' many film, otido-Mpoprouontationa, and print
matortnin that are available..
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Learning Resource #2
"Safety. PrograM Guide"
20 minutes
Water Pollution Conetbl
3900 Wis venue,.

WashIngton, DC 016'!.

Federation

Gooirexplanato117 nairation clarifies ntethe ideas presented in the'39,slides.
'listed below: The material-offers,specific suggestions as to pow a safety
program can be organized. Responsibility and roles-to be assumed by
managers and supervisors are illustrated.

,

Slide number Materialpresented in slide
4 _;

1 , 4 Caption4,.., a .

- "Safety Program Guide",
.

2 Men developing safety-policy
.3 Publicizing safelty policy

Workers reading safety policy
5 BellTelephone Co. ,(model) safety policy

Manager handing worker job order
Manager wearing. seat belt

.8' Manager speaking for safety
-. Nr

9 Boss gets .what he wants
10. Designating safety programs responsibility
11 Management. safety Committee
12 Work of 'safety committee
13 Employee - 'supervisor safety committee
1.4 , Accident report form
.15 Reason for accident .

16 Accident record-keeping
17 U.S.A. Standard Institute
18 Injuryfrequency rate/ 4
19 Injury severity rate

'20 Injured worker and investigator
21 Investigating accident 'cause
22 Unsafe acts, unsafe` conditions
23 Protective device :',-
24 Safety rules
25 Safety 'goggles
26' Safe work procedures
27 Learning on job
28 --\sP Offhours management sponsored course
29 Safety meetings on company time
30 First-Aid training
31 What to do when:breathing stops
32 How to stop arterial bleeding
33 Treatment for shock ,-
34 :Important first-aid
35 Role of supervisors
36 Safety promotion
37 'Factors promoting safety
38 Role of management
39 The end'

,



arniqg Resource 1/3
jSafet;y7in-Wastewater Works
WOO4Follution COntrol Federation
3900 Wisconsin Avenue .

Wastiington,,DC 20016

This 67 Page paMphlet published in 1975 provides an excellent basic - a
overview of ,the various aspects of safety that need tO be considered by
managers/supervisors and on-line workers in wastewater treatment systems..'

r

. . -,

, The, follow, ing Table of Contents identifies the,many areas of concern
that need to be inc in a.comprehensive safety education program,.

0

,TABLE OF CONTENTS

1. INTRODUCTION
.

2: RESPONSIBILITIES AND SAFETY PROGRAMS

2.1 'Management ReSponsibiliiies-
2.11 Employee Selection
'2H.12 Employee Training
2;13 SafetyCommittees...

. , 4

i 4

5
6

".: . : . : ............. ..-... 6
.

2.2 Opeiatidtal and Maintenance Responsibilities 6

2.3 Reportin and Investigating Accidents and Illnesses e 7

2.31 Reporting and Records 7

2.32 Investigation Ef'

2.4 Prevention of Injuries and Illnesses 10

2.41 Housekeeping 10

2.42 Illumination . 10

2.43 Sanitation
. .

2:44 Medical Services, First Aid, and Personal Protection
Equipment 11

245 Mobile Equipment, 11

2.46,Electrical and Power Generating Equipment ) 11

2.47 'Safety Correction Methods
.

11
,)

2.5 Security . 12

2,51 General SeduritY 12

2.52 UnauthoTized Plant .Entry 12

2.53 Sewer)System Protection 12 . .

2'.54 Warnint Devices 12'

3. SAFETY IN OPERATIONS 13

3.1 Safky Work Rules and Procedures 13

3.2 Wastewater Facilities . : .. 13

3.21 .Sewers 13

3.22 Wet and Dry Wells 16

3.23 Pumping Sta1dons' 18

3.24 Grit Chambers 18

3.25 Screens and Comminutors 19

3.26 Clarification Nat Aeration Facilities 19
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. 3,27 Advanced Wastewater Treatilene..(Tertiar) 20.
3,,,'36. Disinfection f 20 '.--

3.29 Chemical Treatment of Sludge and Wastewater...,..... 220-
\3.30 Sludge Handling and. Disposal , 22
1.31 Lagoons and Ponds., ." 24
3:32 Sampling.... 24 .'

3,q3 Radiological Hazards... ',
.

' 25,
3.34 Laboratory bperaticins

u '25
3.35 Buildings and Grounds.. sh t '26

4. SAFETY IN MAINTENANCE 28

4.1 General
--1

28
4:2 Isolating Equipment 29
4.3, Electrical e 30

V.,4.301 General Rules
e,

, A30
4.302 Working in Pairs op Energized Equipment ,3,1

. 4.303 "Holding" and Locking,OUt Electrical Circuits 31,
4.304 Grounding Lines and Busses .4 ,31
-4.305 Backfeed

4.306 Grounding of Portable Electrical. Tools 31
'4.307 Live Busses and'Specialized Locations 4 . .... ..... . 31
4.308 Neutral Grounding'

- '.
*32

4:309 Metallic Oblecta in. Work Area ,..

4.310 Explosion-Prooe:Equipment 32
4.311 Current TranaformerS . 32

,
4.312 High Voltage}Equipment 32

4.4 Mechanical 33
4.41 General /

,

33
4.42 Use of Lifting Equipment, 33
4.43 Fork Lift Trucks......... ... . - .. . ...... :.. ........ 33
4.44 Material Handling 34.
4.45 Engine/Generators 34
4.46 Welding 34
4.47 Small Hand Tools 35
4.48 Air Powered Tools 36
4.49 POwder Actuated Tools , 37

4.5 Houaekeeping 37

5. OXYGEN DEFICIENCY AND. NOXIOUS GASES AND VAPORS 39

,5.1 Public Utilities Practices
5.2 Hazardous Loc tions
5.3 .Definition of Terms

,

' 5.31 Distinction.Between Gas and Vapor
i 5.32 Specific Gravity or Vapor Density

5.33 Noxious Gases and Vapors
'
,

5.34 Explosive Limits and Explosive Range
5.35 Sewer Gas,

''.5.36 Sludge Gas
5.4 Cases Encountered in Wastewater Works

5.41 Ammonia (NH3), Class 2

39

40
40
40
40 .

40
41

42
42

42
'42

5.42' Sulfur Dioxide (SO2), Class 2
/ 5.43 Acetylene (C2H6),, Class IA 43''

5.44 Ethane (C2H6), Crass lA 43
5.45 Other Gases 43
5.46. Solvents 43



SAFETY EQUIPMENT . 46.

6.1 Description and Use of Oxygen Deficiency; and Gas Detectior1
Equipment 46

6.11 Oxygen Deficiency Indicator 46
6.111Direct Reading Oxygen Indicators 47

6.12 Hydrogen tulfide 41
6.121 Lead Acetarm Paper 47.

6.122 Hydragen Sulfide Ampoules 47
6.123 Hydrogen ;Sulfide Detector , . 47.

6.13 Combustible as Indicators 47
6.14 Carbon Monoxi4e 48.

6.141 Indfcator ... , 48
6.142 Detector (Hoolomite)

1
48

O 6.143 Indicating Tube 48
6.15 Chorine Detection 48
6:16 Su1f r Dioxide Detector ampo ; ...4 !;.4,:.tiv..,:--tc,::. 48
6.17 niv rsal Test Kits 4 49

6.2 Respiratory Protective paratus 49
6.21 Canister Gas 49
6.22. Universal Canidk. 'Gas Mask , 50
6.23 Supplied Air Hose Mask 51

6.24 Compressed Air Mask 4 .51'
6.3 Safety Harness 4 51.

6.4 Portable Lighting Equipment 52
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.6.7 Signs 52
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.
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An exaMple oCthe kindh of useful
later in this publication in the sect
usage.

.

teris). foubrrIn thtsushual isfound
on on/safet5Krelited.to electrical
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Learning Resource `114
.Plant Safety>,
Technical Publishing-Company
1301.So/Grove.AvenUe
rrington, IL 600101

'77

I N.

:Thie.trainee's:euide includes, aterial that covers many of.the safety'
concerns of supervisors and workers in wdstewater reatmeht Plants...The

imaterial is presented in a form desenedjor.aelf-edtudy. E cellent
suggestions are given to the trainee concerning,hew he can iff the most
from the course of study. Helpful ideas .rbgarding-good stu y- habits and
Improving reading, skills are Presented.

.

i ..

4 .

The 10 lessons (each 11/2 - 21/2 hours in length) contained in the guide are
outlined below. All of, the lessons are appropriate tolid safety Mhication

_ .

need of workers in wastewater' triemOmerit.plants.
'

...-

Lesson seven on Eleet4cal Safety iS 'repAuced; with permission; later
in,,this.publication in .the,section on safety related tp eleCeiical.usage.

.Thite ample indicates format and usefulness,of the TPC Training ..

SystenOuaterials..
A /

TPC TRAINING SYSTEMS

PLANT SAFETY

Lesson 1 MAKING SAFETY WORK 7-Responsibilityfor;safety; Accidents.and
injuries; Hazards; Kfns-Ofpeciiients and injuries; The accident chain;
Interruptingthe chain; The built-in hazards; Avoidingliuilt-in/hazards;
The built-oh hazards; Avoiding built-on'hazards; HuMan influences Om Safety._

. , .

vLesson 2 - WORK AREA SAFETY - Safety wh re you work; Bu;lt-in. tazardS;
Safetyinearmodng machinery; Safety on:toofeIt Safety in extreme .heat;

dangers'- m hot areas;, Safety inenclesed areas; .Safety in
'

excavations and tunnels; Flammability -end toxicity.. roblems; Chemical.safetyl ;
maintenande'Safety; 'Exposure to penetrating radiation. 0

7,4,1 ,

'.Lessoit 3.- SAFEMATERIAL-HANOLING - Hhndling materiara;.MatefiaA,handling
*inloriepeauqeo'f mhterial:handing;injories; _Avoiding `injuries; Man1
lifting; Carrying,'Se'ttine% Hot.r.tO lift 'Marny Snd?Set; ..Builf7.in materrial
hazarts;Team handling; 11.andlinespepial shapes and` si'zeslpandtools'and:
accessories; Haudtrucks, dollies'ifideLbarrows; Power-as.hisVed handtrucks;
Powered indUstkialtrucks; IMdustrial, truck safety;, Conveyors, dbutes°,.troughsr
Hoists and cranes;. Receiving and storage; .StotageOfety; ChemiWO and,
flammable liquids; Material.sandling and lighting.

,

Lesson 4') TOOL:ANO EQUIPMENT SAFETY - Hand.tools; BUilt-4n hazards; PowereH\--.
hand tools;, Pneumatic tools; Tool bit safety;'. 4asoline-poweredtoolE40,:
Explosive powder tools; Portable ladders; Stepladders; Seta ladder pfaCtices;
Fixed laddefs; Ladder inspection; 'scaffolds.and,Working platfOrms.-

4: '
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Leason S -.MACHINERY,SAFEGUARDS4L' Machine guards prevent aCcidgnts; Hazardous
motions; Locking out poWer; Blocking.moi/ing parts; Point of open ation
machinery guarding; Barrigr and enclosure gnards.;,,Control6 and operating
safety; Mechanical power transmission gugrds.

.4Lesson, 6 7. PERSONAL PROTECTION'- Personal.protective'eauliment; Head:

-prOtection;!*eprotection; Face protection; Ear protection; Foot protection; a.

Eeppirato5yprOtection;:procesaing air for respiration; Safety:harnesees.
and lifelines; Gloyee And special work clothing.

'
Lesson 7 4 ELECTRICAL SAFETY - The,nature qf electricity; Electrical injuries,
iireventing-electrical.accidents; Overcurredt protection; Grounding; Frbtection
.against groun4faults; Hazardous locations; Pottable power tool safety; Doauble-
Ansillated toole;-Hlectricatsafety.

Lesson'8 7 HAZARDOUS MATERIALS AND OPERATIONS - Materii hazards and injWies;
1

oHazar'dous liquids; Using solvents; Packaged materials;-Normat exposures;
Sudden;',unexpected exposures; Dealing. with unexpected.expoSure; Noi'e hazards;
Welding hazards; Welding safety.

Lesson 9 - FIRE PREVENTION.- How fires start; Fire and explosion hazards;
.Preventing fires; .Thefourclassea of firesp, re-tighting4agenis; Portable
fire extingufsharirehobe handling and'ma enance; How to use pOrtable

.fire extinguishers

Lesson 10 - UNDER6TAN NG OS
standards; .Inspe

Recotdkeepingtre
,., institute (NIOImportanLpoints relating to OSHA,and you.

- What is OSHA. The purgOse OSHA;:.OSHA4.,
04,41 ; Inspection relUlta;Theact and your JOb;,
irements; OSHA is "standardizing" safety; Safety and' health'
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.

!!Safetyforthe Collection. System Workee'
, .

'!!chapteri.TX7OpeViatpon-and Mlaintenande of Wastewa erCollection
Systems:! A Pie Study Training Program, 1976

*tri;,-Kennethand:Brady,'John,-Editors-
'CalAfoini.S.State ,rniversity, Sadramento
S000 !..1" Stteet

, Co

Sacramentoi:CA 95819

....i. .1,,,/

This, dhaptar .of 63 pages provides a broad overview of the safety concerns
importdntiiO4a4tewater copection,systems. It identifies' areas to be
included in a safety education program and presents material` sigfied-to
improve worker attitudes toward the knowledge about safety,' As such'it/
should be helpful to adminiatratorasupervisors as they plan,for safety'
education and also to those who do the routine work in the system.

Glenn Davis, author of this.chapter, identifies. its objectives as.f011OWs:

After completion of, Chapter 9 you should be able to do rhe-f011owlalg:.

.t)

1., Describe the impOitande of safe procedures and. tides
for thec011ectionSystem worker.

.

'2. Identify potential and existing hazards..
3. Test the atmospheres in confined spaces for'o

deficiency, poisonoua or toxic Condition
levels:

4. Properly ventilate confined spaces.
5. Drive safely.

.

6.. Determine when shoring is req
7. Recognize potential causes
8. Outline procedures for saf,eMen$,e
9. Route traffic around work

10.. Prepare and present effectiVaa
11. Extinguish fires..

!12. Provide emergency first aid trea03qa bt

The ,detailed material designecUto accomplish the objectiVS listed above
arh shown in tbe.t011owl.ng Table of Conte 04 . -. .

', ..-...

''' TABLE ,OF 'CONTENT
, , ..

-CHAPTER 9. SAFETY FOR THF40.LLECT,ION SYSTEI,PWORKiR.
,

.,,
.,,

by Glenn DaVik'

.:: ..

9.0 SAFETY
r.

9.01 Survival 9-1:
9.02 Professionalism 4essionalism 9-1

, 9.03 High Hazards,
9.04 Other Industries by. Compariph
'9.05 A Definitipnof SafetY 9-6'.
'9.06 Hazards '9-6
9.07 Approved Procedures and EqUipment 9-7

Page
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9;1 INFECTION AND INFEcTim insgAsEs .9-8
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9,21.Po sonogsro'r Toxic Gases
9.22E 1;30.4 tmosphefes
9.23 Ox 'a icient. Atmospheres
9.24 De OC d of HaZpidous GaseS
'9.L5'Pr Sty. ion Against,Hazirdous Gases
9.26 e Y. ..Ld

(7.

9.3, DRIVI SAFETY = DEFENSIVE DRIVING
,!,Ii.

9.3.1",Driving.Safety
. 9.32 Traffic Contrpl

1

9.40. EXCAVATIONS AND TRENCH SHORING,
)

9.5

9,6

9.7

9.8

I 9

9.-11
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9-11.
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h
4E9

9.-14

9 -15

9 -19.
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9,41 taus& of CaveIns
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9-29

9-10.
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9-32--

MANHOLES AND OTHER CONFINED SPACES 9-33
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9.51 Types of Hazards )

9-33
9.52 Safety Procedures

9 -34
9.53 Safety Harness

9 -41
9.54 SupPary of Manhole Safety Steps . 9 -41-.

SAFETY ON PHE JOB' 9-44
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,
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.9-46
. 9.61 Sewer Cleaning

'9-46
.9 :64. Lift Stations
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'ADDITIONAL JOB HAZARDS. 9-51
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EfectriCal.

9.73 Noise '

SAFETY ACTION ,

9,,81 'Fire Fighting

9.82 First A14

'

,
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2757-
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9.10 RECORDS

9.1.1 ADDITIONAL READING

,.. In this chapter, Mr. Davis iden fies a series of.questions that are
Vanswered.in the textual material. These questions; reproduced below, deal
with many of the important safetj, concerns of persOnnel working in wastewater

collection'systems. The reader will note that the numbering system of the
questions parallels the numbering system'used in the table of contents of
the chapter.

9-63
.,

9'-63

'9.0A. What is'the First Law of Life for the collection:system workeeK
, ...

B. What skill most marks the professionalism of 4-collection system worker? .

C. Why is a safe performance an important consideration for proMbtion?
. D. How safo'is the job of a collection system worker? . .

E. How can the poor safety statistics for collection s stem workers be
improyed?.. . °

F. What is safety? s

..,-

.

.

9:1.4... How can you determine if you. have:con0 tacted a disease from your work?

B. How.can the collection system worker be Protected from pathogenic
organisms? . -

9.2A. Why do gases found in's w ers tend to be found in low level or

underground' structure
B. What are the three basic classes of hazardous atmosphere? -
C., What are Some toxic..gases that might find their.way into a wastewater

collection system? .

D. Why is hydrogen sulphide especially dangerous?. -;

E. What are possible ignition sources for an explosive atmosphere? \,

F. Hom4an you try to locate possible sources of potential explviveN
, 'hazaids in your Collectia\system?

G. Why is an oxygeh deficient .atm6spherd hazardous? '

H. Why should.you atteffiptito. measure the level of oxygen in a manhole

before or immediately after the manhole cover is removed?
I. What wouldoyou do if you were required to work in an oxygen deficient

atmosphere?-* .:' ..

J. How can hydrogen Sulphide be detected?
K. Prepare a list of dangerdus gases encountered in.wastewater collection

systems and-indicate hoW you %Auld test for each sds'.I.

9.3A. What Is defensive driving? i .

B. Where shquid the.truck be 'parkedwhen working in 'traffic?
C. How can other people be warned that a truck'is backingoup?
D. Why are safety cones placed around a,parked vehicle?
E. HoW can traffic be directed around a work site?
F.. Where can you obtain additional training and guidance korthe,proper

Methods to route .traffic around a job' site? ,, ..

° 9.4A. What is the purpose of shOring? . . .

B. What cadses excavationor trench sidewall cave -ins?
C. What is OSHA? '.

.

D.. Can caye-ins be.caused.by vehicles and equipment operating near.a recently

excavated trench?
.

Why must care be taken when operating equipment near shoring?E.

fi
4,0 Ave



. .

9.5A. What kinds of hazards may be encountered when working in or around
_manholes?

B. List the order for testinglfor combustible or toxic gases..'
C. What. do you do if the atmosphere in a confined spate id.still.

hazardous from a toxicgas or an oxygen deficiency after ventilation?
D..Even with a self.contained breathing apparatus, you should never 'enter

a confined space deemed hazardous becauge of combustible gas mpktures.
Tfue or 'False?

1

\
'E. How long should a portable blower operate in a work area 'prior 'ho

permitting a worker to enter a confined space?
,

.'F. At the first signs o'f what kinds of feeling should a worker
immediately leave a confined space andgeE into the open air as
soon aapossiiile.

.

.,

96A. List at least five safety hAZards around construction sites:
B. What-are the difference-In:safety hazards' an inspector must watcH

out for'-between.inspectin old and new,wastewater collection systems?
C. What precautiOns must be taken when cleaning Sewers?

9.7A. List-.three additional job hazards to.colleetion system workers,
' B. Where do radioactive isotopes come from that get into wastewater

.

gewere,!:'1

C.- Electrical shock can occur under what kinds of conditions?
ID, what_safety precautions should be taken -then. electrical circuitand

equipment are- ta4n out of, seririe-d for repair?. 0
. E. What sources of noises canOtause permanent ear damage?

9,84. What different types of4000.rials can cause different, types or
Iclasses -of fires? , :

.B. How can each cless'or type:of iirehe'extingdiShed?
..'.

C. 'How often should fire fightingequipment and xtinguishers be inspected?
D.. What would you do if a fellow Workerbadly nut his hand?
E. What would'you do if you brOkp your arm ?'

9.9A. What typesof meetings can be used for safety training programs?
B. What'factors haveto be considered to haVe

L
an effectiveeafety

meeting?
C. What, is a tail gate safety'session? .,

:11). What kinds of topics should be :covered in any type of safety
meeting?

,-; .E. What do you thinklis the key,or.secret to a good safety meeting of.
any type?

' ,,,:ri,.-Mr: Davis' suggested answers to.the 4PesCions found above are as follows:

9:0A.*The First Law of Life 'is Safety and Survival.
B.. The skill that most marks the'professionalism of a collection system.

Worker is the ability to carry out work.assIgnments safely.
C. A reputation for a afe'performance is an important. professional

characteristic. A safe'performance ,will;help you motivate, train and
lead others which are supervisor tharaereristics that gain.promotioll.

D. The job of ,a collection system worker has many-hazards for the careless
worker.. If.you learn and practice safe procedures, your chances of
injury can be minimized.

E. Safety statistics for collection system workers can be improved if .

eVetyone.develops a desire to understand what causes accidents and
,how they can be prevented, coupled with &strong desire'to work safely..

17
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:F. Safety has.been.defined as "a means of thinking. far enough ahead to
do the job at hand with proper tools at the proper'time and in the
proper manner." .t . .

9.1A: The best indication that you might/have contacted. a disease Irom your'
work .is that. you don't feel .'.If you have headaches; feel -,sick

\ to your stomach, have "diarrhea, feel. feverish or sleepy, you should
V see your physician. % .

.
.

.

11:.Th'ecollectiOn system worker must be constantly aware of the threat
, \irom.pathogenic.organisms. Iou.can protect youself by personal
'cleanAness, such as washing your hands, wearing gloves and proper
clothing, and changing clothes before 'going home. :Tetanus and polio
immunizations area must. .

. . .

9.2A. Gses found in sewers usually concentrate in low level or underground
.

Structures becaude many of the gases are.heaVier than air .and .are.
pro uced in the low levels in deposits and slimes.

B.'The three basic classes of hazardous atmospheres are:
.

. Poisonous or toxic '.

,

2\ Explosive
..- 3. Oxygen deficient

C. Some t xic gases that might find'their way into ,e wastewater collection
system nclude carbon monoxide., amMonia,chlorine, and hydrOgen sulfide

' . .(H2S).
D. Hydrogen sulfide is especially dangerous because:

.1: It is generated from t'he anaerobic decOmposition of organiC
'Matter'in.collection lines,\

\\2. It is heavier than' air, and
3. Our noees,tend toi.ose their sensitivity to hydrogen' sulfide

and become unreliable detectors.
E. Possible ignition 'sources for an explosive atmosphere include a spark

from an automobile, an improper tool, a shoe nail, a Cigarette, or an
open flame. \

F. Your local fire departmentand gas ,company'personnel can be, helpful
.

in identifying'potential dischargers of hakardous combustible. materials.
G. A shortage of oxygen to the worker produces a shortage. of oxygen to' the

brain, which in urb'Makes the worker less alert to. dangers that _may.
.

result in death.
.

. . - . _
.

. .

H. Try to measure th oxygen .level in Manholes before any ventilation occurs
by removing the manhole coyer so existing conditions can be- measured
and expected.conditions for the Workers can be measured.too..

\

I. Before working in an oxygen deficient atmosphere, ventilate the space
and wear an oxygen mask if necessary. .

.

.

. .

Hydrogen sulfide can,be detected by dill nose, but the nose becomes
tired of smelling hydrogen sulfide.and is not reliable. Hydrogen sulfide
'indicating badges or H2S ampoules are the most reliable methods.

K. Dangerous Gates : Method of Detection'
.

Oxygen deficiency indicator
Combustible gad indicator
CO ampoules
Combustible gas indicator
Combustible gas indicator
H STaMpoules .

Oxygen deficiency indicator
Oxygen deficiency indicator
Combustible gas indicator
Odor . .

J.

Oxygen, 09 .

Gasoline Vapor
Carbon Monoxide, CO
Hydrogen, H2
Methane, CH4
Hydrogen Sulfid6,11 S
Carbon Dioxide

t.

CO
2

Nitrogen,
Ethane, C2%
Chlorine,- Cl2

t.



".9.3A. DefensivedriVing is careful driving to avoid accidents, white
realizing all the gpeCial hazards that.exist on the. highway.regardless

, of who has the legal right of. way.
. .

B. When working in-traffic, you should always park the truck with brakes
- .set.and roof light flashing in such a position that careless traffic

must "plow" into the truck before if can "run over" the. crew, working
in or around a manhole.

.

People can be warned of 'a truck backing up, by having a passenger get
out and direct the driver and by havinghe truck equipped with bells;
horns or other types of alarms that'sound off when thetruck backs .up.

D. Safety cones are placed around a vehicle to alert traffic of the location
of the vehicle. .When picking up traffic cones, look'for.toois not put-:
away and hazards (children, toys) thdt might be.run over when-leaving
the job'site.

.
.

Traffic can 'be directed around a work site 4-use"of safety.Cones,
barricadessigns and flagmen. - " .

..
F.- Additional"training and guidance regarding'the proper methods 'to route

traffic' around' a job. site can be obtained by conaulting the poliCe or
highway;patrol:

.
. .

.9.4A. Shoring is:used to prevent cave-ins from excavations that could'bury
and *ill workers.

B. Excavation or trench 'sidewall cave -ins can be caused by:
, .

1. Failure to shore, possibly because of a deliberate short cut to
save time or expense.

2. Inadequate shoring because of lack of knowledge or misjudgement
of soil stability.

3. Failure of shoring because of unsuspected bank loading caused
by traffic or machinery vibration.'

4.' Inadequate shoring maintenance or replacement after changes occur
in the soils surrounding an excavation as a result of construction
work or heavy rains.

5. Failure of shoring material.
6., Placement of spoil too near the trench edge.
7. Trench wall undercutting.

C. OSHA.stands for Occupational Safety and Health Act of 1970.
OSHA standards describe measures that must be taken to provide workers
with a safe environment and to protect them from accidents.

D. Yes. Special shoring requirements are necessary when vehicles or
Mther equipmentqnust operate near a recently excavated trench to prevent
cave-ins.

E. Care must be taken when operating equipment near shoring to protect
the brading and shoring from damage by the equipment.

9.5A. Hazards, that may be encountered when working in and around manholes includ

1. Traffic. Both ,vehicular and pedestrian.
2. Adverse'atmospheres. Flammable and poisonous gases or a deficiency

of oxygen.
3. Physical and strUcstural conditions. Loose or corroded rungs

or dangerous liquids.
B. Tests for combustible or toxic gases are, to be conducted in the

following order:

1. Explosimeter Test for explosive conditions.
2. Combustible gas-oxygen deficiency. Also test for oxygen deficien4.

Hydrogen sulfide instrument or detector badge. Test for toxic gases..

19 0 "!-
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,
C. If the atmosphere in a,confined space is still hazardous from a

toxic gas or an oxygen defidiency after ventilation, contact your
work station ot superAQ.sor immediately. If you must enter the confined
space, wear a Self-contained breathing unit or apparatus, and be sure
Someone is standing by with anothet self-contained breathing-unit
or apparatus foi-tesoue bperations'if necessary.
True. Neyer enter a confined space deedied hazardous becluse o
combustible gas mixtures.

E. :A portable blower-should operates mAnima of 20 minutes' in a work
area prior to permitting 'a worker to 'enter a confined space.

F. At the first sign of netitsea or loss ofslettness,.the worker should
immediately-get into the open 'air. The topside worker'should be
especially alere for problems because the worker in the confined space
may, not notice-them.

9.6A. Safety hazards around construction kites include:

I. Children,
2. Traffic,
3. Construction equipment,
4. Drilling and blasting of rocks,

Trench and excavation cave-ins,
6. Underground utilities,
7. 00thead electrical lines.

..

B. An inspector.. must:watch out for similar safety hazarda when inspecting
.

eithet'oid or new wastewater Cbl.lection Systems. ConsttOctiOn equipment
..

and cobdiNlons may be ansdditicinal hazard for Tleu/systems. Gases
found inSeWers may bes-"More:likely.haZaid aroundold4iastewater
collection systems.-

C. When cleaning,sewers, be carefUl:

I.- Not 67 flood basements or hoMes,
2.':To- route traffic fely around job site,
"3. To testfor ga found in sewers, ptovide adequate ventilation and

.,

wear safety qu ment,before entering a manhole or confined:space.
9AA. Three additional Jo haiatds to collection system workers include:'

I, Radiological,
2. Electrical,
,3.: Noise. :

Radioactive isotopes that enter wastewater collection systems come.from
.hospitals; research labs elii:&vatious industries.

C. Electrical shock can occurespeciaily where thehazatd,of a ground, and
:moisture are,present.

D. Safety loeks,thust be placed oball electrical Circuits or equipmentout .
'-'of service for repair. Tags must indicate date Of lock out and signature.
of .person responsible for lock'out.. t

E. Loud noises (oVer 85. decibels) from gals engines, air hammers, and other
'equipment can.cause permanent ear damage.

9.8A.. The different types of materials that can causefires are ordinary
combustibles, flammable liquids,,electricity and metals.

B. The different typeset classesof fires can be extinguished by. the
following methods: .

Class Method of Extinguishing

Water
Foam carbon dioxide, dry, chemicals
Carbon dioxide, dty chemicals
Carbon dioxide

20
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C. Fire fighting equipment and extfinguishers should' be inspected on a
regular basis such as every 3 or 6 months and after each use.

D. Fora badly cut hand, immediately cover wound with cleanest available
cloth and try to ?stop bleeding. Call for medical help.

E. For a broken arm, try to support arm-so it won't move and get to a
doctor.

9.9A. Several4types of meetings may be used in safety training programs.
TheyAn range from highly organized meetings to tail gate safety
sessions to informal get togethers or bull sessions.

8..Effective safety meetings result when:

1. - Everyone understands the basic safety concepts,
2. Everyone participates and accepts, their personal responsibility,
3. Adequate-safety eqUipment is available for demonstration and use, -.=
4. Everyone realizes that safety is a continuing learning- and re-learning

process,
5. Accidents are studied and reviewed,
6. Every appropriate detail of work is a subject for,asafety discussion..

C. Tail gate safety sessions consist of a, small group of workers -gathered
around the- tail gate.of a pickup or truck to discuss safety.

-D. Topics covered in safety meetings should be simple and refer, to subjects
that the crew is involved in every day or a new or special job that the
crew has been assigned.

E..'Wfigkever you reply is ale correct answer because it is your opinion.

The chapter also includes a list of geperal questions regarding safety
of workers in wastewater treatment systems. It is suggested that personnel
involved in the 'safety education program should develop written answers, in
a safety notebook, to questions such as these.

1. Why is safety. important?

,2. How can the poor safety record of collection system workers in the
past be imppeked?

3. Why is the job of a collection system worker hazardous?
4. How can collection system workers protect their health?
5. Why is the collection system worker confronted with gas hazards?
6. How can yVir protect ,yourself and your crew from gas hazards?
7: How can you avoid driving accidents?
8. Why have deep excavations killed so many workers?
9. How can you as a collection system worker protect yourself and ybur

fellow workers from cave-ins?
10. What kinds of hazards are encount-erett-bollection system workers in

manholes?
. 11. What precautions would you take before entering a manhole?
12. What would you do if you discovered an explosive atmosphere in a manhole?
13. What kinds of hazards exist for children around a job sire?
14. What would you do if you were an inspector on a construction job'and

observed both an unsafe condition and an unsafe.a.ct?
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Learning Resource #6 -
Team Up For Safety in''81
The, Industrial Commiivion of Ohio,' pivision of Safety.andliygiele
in 'cooperation with The Society,oUChie Safety Engineers.
:201North High Street.;

61:0,0:-Bok 16512

Columbus, OH 4345'.

"
. , .

This 47.pagesdiScUssion guide prOvides the discussion leader.with background
material on'the 15 topicilisted below.in the safety leader's check list.

iReproducied also are suggestions for use-of'the discussion guide and finally
.

the material dealing with preventing sprains and strains;

PATTERN FOR PROGRESS

Safety Leader's Check List

THE INDUSTRIAL COMMISSION
OF OHIO

Division of Safety and Hygiene

MONTH ' TOPIC

A
5-MINUTE
.TALK

EMPLOYEE
HANDOUT

STREAMERS
UP

POSTERS
.UP

JANUARY' SLIPS'.

FEBRUARY ATTITUDE

MARCH .ELECTRICAL HAZARDS

APRIL GOOD' HOUSEKEEPING

MAY - .

.VACATION SAFETY -

JUNE .-. POWERED TOOLS

JULY , BACK INJURIES .
i,

.

AUGUST . MACHINE GUARDS
e .

SEPTEMBER EYE PROTECTION

OCTOBER. FIRE PRE1MTION
*

NOVEMBER , PINCH-POINTS

DECEMBER PROTECTIVE EQUIPMENT

ALTERNATE OFgiCE.SAFETY

ALTERNATE -INDUSTRIAL TRUCKS

ALTERNATE SKIN IRRITANTS-

22

28



USE OF THE DISCUSSION GUIDE

This series of safety talks has been piepared for use by discussion.
leaders 04 covermany areas of accident prevention that apply to- your.,'workplace. The following are some suggestions, to help? you prepare for
your safety meetings:

4

-1. Set specific times and dates'for your safety meetings. Publicize
your meetings so that everyoneinvolved will be sure to attend.

2. Review each'month's topicin advance and become familial with its
:iontenE. You should be able to present the material in your own

°I.,hords and lead- the discussion without reading the guide book.

3. Seating Aspace is not absolutely necessary, but arrangements should
be malinto that those-attending can easily see and hear the.

. presentation.
: .

.

4. Gather ahead of time whatever maE.4rial
and-props.youvill need at themeeting. Try,to use equipment used in your workplace to demonstrate

your points. For example, bring protective eye wear to the eye safety
disCuaeion or nee an actual fire extinguisher to-demonstrate its use.

DURING THE MEETING

1. Again, give the bafety.talk in yOur own Words. Use theguide book
merely as a reference. Make notes about safety points that pertain 1
to your workplace so.you can cover them.

2. The whole purpose of a safety meeting is. to initiate.discussion of
safety problems among employees% Encourage participants to cite
hazards they find on 'the job and to suggest. corrections that tould
bey:lade. Ask for specific comments that will improve the safety ofyour area.

3. Don't let the meeting turn into a gripe session about unrelated topic&
As the discussion leader, it is your job .to make sure the topic is
safety. To-allow discussion of other topics.during the meeting wastes

-time and could destroy the effectiveness of your safety program.

KNOW YOUR LIMIT - PREVENT SPRAINS AND STRAINS

July

Athletes in training know their abilities and their limitations, because
going beyond what is physically possible leads to'strained andtprained
muscles and ligaments. Those injuries could put the athlete out of
competition.

Your jobMay include lifting and carrying heavy material." You should be
aware of how much you can do in order. to Avoid an injury that could put you
op the bench for a hhile.

'

1
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Sprains and strains.can occur anywhere-- in .the workplace, during
recreational and sporting events, and at home.

In order to understand those injuries, it is necOssary to understand a
little' about the makeup of'-the human, body.. Now don't get too uptight
about that; we aren't going to make physicians out of you.,,

The human body is designed, with some very sound mechanical principles.
It is a combination of a number of systems that cOmplement each other;..Today,
we are going to discuss just- two of these--the skeletal. and muscular systems.
Because they are-so closely related, physicians refer to them as the musculo-

.
skeletal syst'dm.

.

The skeletal system consists of.the,204 bones of the body: Don't worry,
I'm not going to name all 204. The bones make up the framework of the body

. and determine its site. The skeletal system varies frrnm fndividual to
individual. Some people have short thick bones; others have long, rather
thin bones.' There are a few people who may be missing one bone or another,
but in general the number of bones is 204.

This solid fraMework keeps the humanbody from being a blob, such ass
jellyfish'i_ The skeletal syste,acts as a suppartlor, the. ot er systems in

the body; It also serves as an anchor for the muscular system
i

The Muscular
e system is made up of all the muscles of the body.' Muscles

are the motors that move the hanes and make it possible for the body to move
and stand erect. There are many different muscles, but today we are going
to.i4iscusa those that are most commonly sprained and.strained:

en doCtors talk of sprains and strains they speak of 'ligaments and tendons:.

Ligamentearetough fibrous cord-likematerials that connect bone to bone.
Ligaments most commonly are associated With joints, with one bone connecting
to another--at the elhmawhere the forearm is joined to the upperarm, at the
knee, nt the shoulder, at the wrist, 'at the hip.' Wherever there is a joint
.ydu'll find ligaments. Tendons are of similar material, but-their function
is to attach muscle to bone. '

.

Muscles of motion are almost always found in. pairs and usually cross the
joints of bones. When one muscle contracts to movea part of the body, its
partner relaxes. You most likely have at one time or another experienced-a ,.

cramp in your leg or foot. This occurs when the body is confused and contracts
both muscles at the same time. Because they are balanced, each tries, to over
come the other's resistance without success And this "ties you-Up in knots."'

This background information-will help you understand why sprain4 and.sirsins

happen. You probably all know about sprained ankles and strained elbows, but .

the back is an area where strains and sprains Often occur.. Back sprains-and
strains are also the most costly to the individual.

More than 24 bones make up the spineseven in the,neckArea, 12.in the chest
or trunk area, and five in the lower back. The bones are joined to each other

by ligaments and muscles are attached for movement.



A stralo.oceurs whenever a muscle is stretched beyond its limit, MOaeles
do a ,grent deal of work. *glowever.:thoy, must be conditioned, if they are to'
perform in A given way. professional athletes condition their mueclee'through
rigorous training. We also must condition our muscles". A worker who la
accustomed to manually handling a largo number of pieces of material In.a

ligiven workday can do so with ease. Those,of us who have different duties.
would find it difficult to do that same amount of work without paying for'it
with aching muscles. If we should continue to do the work; however, we would
soon be conditioned.' nd be able to perform the job without pain.

However, even the cenditioned.athlete or worker cannot exceed the limitations.
of the muscles. ..When a muscle is stretched top much, the ligaments pull and

-sometimes,even tear. 'Stretched ligaments and,tendons'are termed strains. A
spraiii is when tearing has occurred.

The industrial setting provides many opportunities' for the occurrence
of sprains and strains. The most common le material handling'. We all handle
material in one way or another. Even the office worker is involved with
material handling when picking up a package, boxer chair to "move it.

Let's take a minute to consider all the operations in our hrea that might-
involve material handling and how theymight cause a sprain of strain:"

-NOTE TO DISCUSSION LEADER:

Try to get employees to tell you bout potential sprain and strain operations,
in their areas',' Do not argue the point or dismiss 'any item; just list them.

Material' handling strains and sprains.often are'caused by over exertion.
You'can see from the list we just made that-we.do have. the potential for
'sprains and strains in our area.

Other moyements.can also cause sprains and strains -over reaching'ot
extending a part of the body; reaching over something tojlick up a load;
or trying 64:reach a top shelf without using,a-proper stool or ladder.
Can anyone give me an eXample:of a strain or spraincase?. It. doesn't have
to be work-related; remember these injuries also happen:off the job.:

NOTE TO DISCUSSION. LEADER:

Try to get someone to tell about a sprain or strain injury. If necessary,
tell of 'ha injury yourself..

.f What can we do to minimize these injuries? Well, this meeting is a
beginning. If we understand what causes sprains and attains, we'jirebetter'
equipped to prevent them. A few basictules to remember are

-Understand your limitations. Don't charge into'a job cold. Warm up.to'
it. 'Take a leseon from athleiesrtry to keep yourself in good condition
and at your proper weight.

-Don't. dyexTextend yourself - -use a stepstool or a ladder when necessary.
=Lift with your legs, not with your back.. Keep'the load close. Don't

twist your body while.carrying.a load.;
-Be sure there are no slipping or tripping hazards in your work area Or
around yourhome. The sudden jerk caused by a slip or trip can cause
a bprain.or strain.

%.
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-Don't shy away from hard work becauue'you fear a strain. Condition
your body to,do what is necessary,.

.-Gook -into ways to eliminate lifting 4ndcarrying or to keep it to a
minimum.' Ia there a better way?,. Workemarter, not harder; it's miler
and safer.

NOTE TO DISCUSSION LEADER;

If there have been sprain and strain accidents in your areas be
prepared todisculls them with your employeea. '.14sten to their ideas; they
may, have the answer you have, been looking for.

n7
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'800ty'in Witte Utilities" by Julian Dynson
Chapter 32 In anual For Water Works 0 orators
Southwedt Boetion Ameriman Water Works Association
Temple, TX' 76501

In this chapter.lir. Uyason reviews the, important rule that must be
assumed by management in setting tip a safety program, He provides a
list of responsibilities whicb are normally Saaigned to the, erson'designated
as safety director. The'impdrtance of supervisors and foremen!is also
stressed. The material cited below should. Ile mseful in planning or reviewing
high level responsibilities for a safety education program.

7 :

SETTING UP THE PROGRAM

MANAGEMENT PARTICIPATION.' Top management must take an active and interested
part.in the development and operation of a,Sefety.program.' An executive's
-support can only he secured when he, himself; gip convinced of the need of
such a-program. Conviction, on his part, Wilfrcome to.hinf only with full
understanding of what, his accident losses renlly are, how fheeffect
efficiency; aad what safety meansin terms of production and personnel
relationships.

.

If top management does not see the reasons for a sound andeffective,
accident prevention programthen, no one else is likely to see them either.'
To-start the program, then, it is essential that management issue a clear-
but statement of policy for the.guidance of all supervisors and employees.
Such a Statemene should indicate management's viewpoint and should toyer,

, in general, the: basic, elements.
. Furthermore, unless. included in the State-

ment of policy, the details of the program should be announced by management
to the entire working force, through meetings, letters, or bullefies,
foreman or bulletin:board notices..

,

During the course of a year; top management should actively participate
in the review.pf safety records. They shoulcU- attend safety meetings on a
regular basis, they should take personal action in the bad, records of
payticular,dePartments, they should periodically write letters for buqetin
board: posting, discussing the accident record in the dperation and demonstrating
management's interest and they, themselves, sheuld:set a good example by
conforming with all'safety regulations which apply to even the lowest person.
on the erganizational chart.

In short then; if top management does not thole heartedly sUpport'the
'''.program; it has little chance of being effective.



WRTY:DEVCTQA, Au a general "rulaj
,

of thumb" in industry, full-time
Safety Hirectors are usually, hired in companies with pier 400 ompleyeea.
These peruons will he charged with the entire respensibily of'mafety,

-of, the impleMentation of the safety program-and will,answer only to top
management, They will always be on A par with or ahead of all superintendents
ontthe organizational chart. Their ualariou ahould.alse be commonnurate
with thia.poaLtion do theimanagement trtie. For companies with bun than
100!employeeu, they may employ their own full-time Rafety Directorl it .10'
mare 'frequent that the Safety Director la also a parson who might he
specifically charged with the reopen:Ability for industrial relations or
personnel or poasibly is one of the vice-prsidente of the company.

It lu always bout to give the anfety,reaponalbility to 'the highest
poasible ranking official. Such alignment givoa the aatoty programthO
prestige and support necessary for auccoas.

Whore safety responsibility is delegated to an operating official, he
ausumes the responsibilities which would ordinarily belong to a Safety
Director. h.

Some 4f the responsibilities of a Safety DireCtor'would include:

1. Complete responsibility for!formulating, administering and
Making nocessary changes in the accident prevention program.

2. 'Monthly or weekly reports on the status of safety to the person
diectly in charge of the particular department.

3. He should act in an advisory capacity in all'matters pertaining
to'aafety.

4. He should maintain an accident recoplingsYstem that complies with
the Federal Occupational Safety and Health Act..

5. He should personally investigate all serious accidents and make
suggestions for corrective action to be taken by the supervisors_
to eliminate the accident causes.

6. He shp,uld participate in and supervise the training activities of
all employees.,

1

7. He. should make personal inspections and supervise inspeciens
by the foreMen and Supervisors fot the purpose of discovering
and correcting unsafe blnditions 'or unsafe work pActice before

they cause accidents. .

8: He should maintain outside professional 'contacts by which .

information may be exchanged with others and the program kept
Up to date. . S

9. He should stay.abreaSt of the Occupational Safety and Health
Act and. its standards and make sure that they are be ng followed
Orough in his organization.

10. He should initiate activities that will stimulate aid maintain.
the interest of employees in.spfety.

.

.

11. He should use 'his insurance carrier to the fullest Most
insurance carriers have a safety or.loss prevention department
and this department's services are free- to their insurance
accounts. ... .

12. He shoOd set standards ter safety equipment to be used by, -
Company personnel. 4

.

1.3. .He should recommend proVisions for safety 'in plans and specifications
of newbuildings, new shops, pumping stations, etc.

. .
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.Some Utility Companion have Cqued tt meet beneficial to hire an ntaoldn
We* Coneultant to conduct the accident prevention program. Thla plan
can he moat effective, but not without top management'a aupportAnd
ParticApation. he ant:standing advantage of .this plan is economics. Foy
an amount far less than would he paid to a full ,time 'employee, a company'
Pwrreceivu oxperieneed, profeaaional aurvices on a part-time baeia.

If cooperation between the Company. and.the Safety Consultant is open and
free, the program itself can also be most aucceenfnl.

t,

SUPERVINORR AND FOREMEN. The supervisors and foremen'are the key in any
ailcuty program. To the worker, ho is management. Most of what is thought
uptand planned by top management, high in the scale of authority, mint sift
'through by way of the foremen, to the men and women running the machines,
and doing the Job: Safety must be so intimately related to each employees
temperament, his attitude toward his work and toward managem'ent, his idea
of obedience, and his sense of responsibility .that, the foreman ;Ls
indispensabldto good safety work, for his is the immediate contact and the
immediate .control. It is seldom leasible to hire foremen solely qin the
basis of their attitudes towards safety; consequently, the problem is one
of enlisting the foreman's interest in t. _Few better methods for' creating

`interest in safety in.all ranks of supervision'ban be found, than the one
which persuaded the chief executive of the company to start the program in ,

the first place. Usually,' this reason is the identification of safety with
efficiency and production:

InIshert then, a department or crew will be only as safe ossits foreman or
'supervisor'himself is. Ifthe foreman exbdes,a safety attitude in
.everything he does, demands it of all personnel and trains all new personnel
accordingly, the safety record of that crew will undoubtedly be one of the'
best.
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SECTION-II

SAFETY: The Individual Worker
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Workers in wattmeter treatment nyetema have had notorieuely.bad PAW
records. Thtecoddition has twee attributed, in port, to the foot that
muntotpolitiee antbather governmental agenoten who own WAULOW4134r treatment
myeteMn have given'littlo attenti.on.totatfoll education, certaioly they
have:given lees attention then In giVon by privately owned atilittom whose
ineurtkace costs pre affected hY' their safety recorde.

Wiettmater system workern ere exposed to many types of dangers. These
situations encountered in their daily routine can result in injury to hands,
feat, ears, back, and eyes.. Au examination of accident repot* of workers
in these myeteme itleat"ifien strains (pertliculerly to book), cuts, hurtle,
contuntone, broken WW1, and maiming accidents as too aoymxut. Causes of
such accidents ere 'Inherent 10 work droned Madders, open pits, moving
mash. ory, incineretorn, slippery eurfecee, and other conditieau existing
tr nt plants. Auphyxintlun end.dxowatng poneihtittlee may bo present.
Nu naive twine levels it/tint injomc parts of wattmeter treatment plants.
Finally, infections from the sewage itattlf constitutes a haoardunique to
workers in such plants.

Natty education materials .that deal directly with protecting oneself
from injury to eyes, bands, back, head,. from Imp! yxintion or infection are
ofgreat interest to individual workers. Cblar y moat people are interested
in protecting their oWn well-being.

A large number of tekching-leArning materials are available that, focus
on'specific aspects of safety such as protection of eyes, hands, the backi
against injury, and Others.. This section identifies only one leayning
resource that may be useful in the area of personal safety: .The'"
National Safety Council, DuPont, deNemours, Inc., and other agencies and
companies have produced many filMs and other materials that deal with
specific types of personal injury; their cause and preiention. These
materials are reviewed and sources identified in Part II of this publication.
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!MIA! 11000Droa #0
o 0 p Trentment Operation

Topisi 10 fialety
Onterin Miniatry oT Cho Environment,, Torontoi CANA A

Hoporvitiorm may find thp following metorialt roprodwi0.from Ow publication'

cited above, nsafnl In orienting now omploy0en Co. anfoty measuren that
rodom rho likelihood of dongorti from Infection..

Workers in CePatmant plento Are Vdpooed to Cho
henerde of watole-borne.dineasett, including Typhoid
Favors Amoolac Dysontery. Infuetioun Jaundice end
other intention' intootlonn. Tetanus and shin
infections mint also be guarded against,

Amajorlty of iiifeotionn roach the body by way
of the mouth, nose, eyes dnd ears. Therefore,
washing your hands in a moat before eating or smoking,,
Wear protective glows whore possible.

Soap preparations requiring no water rinse ere
available for field use. The common drinking cup ,

should be banned; each man ehould have and use his
own.

Typhoid and Tetanus innoculations are recommended'.
These may be obtained free 0.-charge from local Health.
Officers.

This hazard to plant personnel althopgh very real
and ever present can be largely reduced by the operatOr
himself by following a few basic rules of personal'
hygiene. A few of thesb self applied rules are as To

1.. Never eat yOurlunch or put anything into
your mouth without first washing your hands.,

2. Refrain from smoking while working in open
tanks, on pumps, or cleaning out grit :

channels, etc..Remember, you inhale or
ingest the filth.that collects on the
cigarette from dirty hands. Save your
smoking time for lunch hours or at hOme.

3. A good policy is "never, put your hands
above-your,collar when working on plant
equipment."

4. Rubber or rubberized cotton gloves, rubber .

'boots and coveralls are designed for, bodk',
protection against dampness and contact:
with d ri, wear them at all times whed:
working nit nks, etc.



Ruhherlood or rein elte oon he worn in very
wOP or dirty plenee end -oen,he welled off with

linoweed 14110'1 the' memo Ao rubber Note,
&Neve weer your rubber Wore when working
in tenke, waehin down *461 lon! weer Ytoir
etreer.ohoem,

7, Don't weer your rubberboore. or ooverelle
in your pm. or 44 home, "

8, Alweys weer rubber or pimerio oonred glovee
when oleenIng or pompol'hAndliug hoem, eta,

9, Don't loot woah your hooda before poluh Winn,
weeh your feoe too, there le AN MANh of your
fooe to carry berme ee there la'of your neon,

LO Veer N her when working around aludgo tanks,
oloonlog out grit And other ehounala, don't
go home with your hood r000mhling a mop that
.lust wiped up the floor Around a olounod out
pump,.

II. Keep your finger natio out short And oloon,
they Are oucollent oarryjng plague for dirt
add gormo,
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NOTION Tii
.

8A4'ETYi Plant Nolan and Oenoral Operation
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Safety in wastewater treatment systems, particularly in the,treatment
plant itself, is certainly. related to the design of the plant: Design
engineers, for .various reasons, may or may.not incorporate safety features
such as those suggested in the Water Pollution Control Federation book.,.
Wastewater Treatment Plant Design published in 1977. A listing of the
suggestions found in that publication are included in this section; theme
detailed nit can be used as a checklist to identify needed safety
provisions in existing plants as well as a guide in planning future
construction.

Safety is rels$84 to many aspects of plant.operation, A new plant with
desirable safety features built into it can be operated in an unsafe manner
by irresponsible personnel. Attention to good housekeeping practices is
critically important in both new and old plants. Tripping over a hose or
falling on a slippery floor can happen in either:one.

Material including dangerous substances such as chlorine or strong
acids must be.handled and stored according to safety-tested procedures.'
Many back injurieffhave occurred when workers haVe attempted, single-handedly,
to move heavy barrels or gas cylinders that should be moved by teams of
workers, often with mechanical help.

Treatment plants, both new and old, face. a continuing maintenance problem.
Ladders-becomeunsalle; gUards on machinery may become loose; high'pressure
pumps need rse air; and electric motors wear out. .Careful attention to .
maintenance i an important ingredient in a safety. program.

Persons interested in improving safety in wastewater treatment systems
will find a very substantial amount of resource material available. A
sample of the miterial dealing with'the areas of plant design, plant

. operation, and Maintenance is given in this section. Additional useful
materials are reviewed later in this in the reference section..



Learning Resdurce #9
Wastewater Treatment Plant Design,

-.,Water Pollution Control Federation'
3900 Wisconsin Avenue
WashingtonDC 20016

'.A joint committee of the Water Pollution Control. Federation and the
American Society of Civil Engineers. published Wastewater Treatment Plant

.

Design, in 1977. This technical treatise written primarily for design
engineers contains in Chapter Three a listing of factors to be considered
in the areas of occupational health and physical safety when deeigning
wastewater treatment plants. This extensive listing, reproduced below, can
be useful to operating plant administrators/supervisors and workers in
identifying safety hazards and needs that merit attention in their
wastewater treatment system.

OCCUPATIONAL HEALTH

1. Chemical.
(a) Separate mechanical forced ventilation,(with automatic timeclock

operation) for influent room, wet well, dry wellrand screen or .

comminutor room. Some operations will require continuous ventilation.
(b) Separation of the wet well and screen or comminutor room fromother

facilities, with separate outside access considered.
(c) Pump station,.where applicable, with a super-structure to

facilitate entry and ventilation and eo provide natural light.
(d) Ventilation to force fresh air into wet well so thatexhaust .

ventilator does not "pull in" sewer gases from influent sewer
lines dischargingto wet well.

(e) An open channel provided immediately ahead of waste flow entry to
influent 'structure to provide for venting o explosive gases
and vapors.

(f)'Adequate ventilation in the 'grit cham erg
(g) Chlorination, .chlorine evaporator, and chlorine storage rooms'

. separate, above-ground, and each open only to outside air.
(h) View windows to'the chlorine evaporator and chlorine storage rooms

for observation from the outside.
(i) Forced mechanical ventilation that can be actuated automatically .'

by light switches provided at chlorination rooms, chemical handling
rooms, and laboratories.

(j) Ventilation exhaust ports adequately dispersed and located to
discharge where there will be no contamination of air inlits in
other areas. Where general or space ventilation is utilized, a
minimum of 15 complete air changes per hour are produced.

(k) Light/vent switches located outside the chlorination rooms.
(1) A photo-electric control to actuate ventilation and lighting when

the light beam is'interrupted on entrance to a room.'
(m) In special test areas of the laboratory, additional'ventilation

(explosion proof,motor) with laboratory hoods.
(n) The hood and Om exhaust systems balanced so that a negative

pressure is not created in the hoods.



(o) Separate storage areas for 'dangerous chemicals.
(p) Dust collectors on chemical elevators at loading points.
(q) Liquid chlorine containers stored in well-ventilated fireproofT%

structures with protection against direttax0osure,to the sun.
(r) At the incinerator, satisfaCtory methods to handle dry pulverized

sludge to preclude dust accumulation that results in potential
dust explosion hazards..

. (h) Effective methods for the removal of dust, fly Ash,. and-soot
discharged frOrathe stacks.

(t) Exhaust facilities for permanent.welding units.
(u) Sludgestorage tanks located upstream of vacuum filters with all

safeguards against hazards of, toxic and explosive gases.
(v) Sludge pumps with pressure gauges to indicate build-up of gases

when, pumps are out of service., 0
-(w) All gas protective devices used with a digester in accordance with

the manufacturer's recommendations.
(x) Automatic gas alarm systems, both visual and audible, to detect

explosive and/or combustible wises and vapors and io'shut off
All power in the area beingprotected except emergency (and
explosion proof)ventilating and lighting equipment. Such alarms
also in the screen.or comminutor room, in the digester area, and
elsewhere as needed.

(y) Automatic chlorine leak detection devices (especially in large
installations) to signal equipment failure and "fail-safe" shutoff

..' flow of chlorine to evaporators and/ chlorinators.dc
(z) The location of sensing devices for a hignal transmittal in

actuating emergency procedures.
(aa) Sludge pump areas ventilated naturally and mechanically in a

manner similar to that for wet wells.
(bb) Both influent and discharge pipes to sludge pumps valved so that,

if pumps are dismantled, sludge and gas cannot enter work area., A/

(cc) Sludge pumps with quick closing type sampling valves.
(dd) Washdost41 facilities for cleaning purposes wherever there is a

possibility of spillage,
(ee) Adequate drainage in all chemical .storage and working areas,
(ff) Piping and storage tanks coated to retard corrosive action.
(gg) Pull-chain or pedal-operated deluge showera with pedal-operated

chest - level wash spouts and floor drain, where appropriate, in all
areas where chemicals are being handled or stored.

. (hh) In hazardous areas', the use of a portable ladder rather than man-.
hole steps'to discourage easy entry.

(ii) Waste .gas burners and vents located a safe distance from the'
building.

(jj) Automatic shutdown controlsto :terminate the flow of hazardous
waste materials' tO the incinerator in the event of a'flame-out.

(kk)' For incinerator installations, fully automatic ignition .start controls.
(11) A disinfection system selected to minimize handling' and transportation

problems. .

(MM) For liquid ferric chloride, Sulfuric acid, and other corrosive
riquid chemicals, acid- proof pumping equipment permanently installed
for pumping liquid chemicals.to the point ofapplication.

(nn) Gas outlets in the laboratory equipped withsubstantial handles and
clearly identified.. .
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'(oo) Dry hypochlorite stored.d.na cool dry area.
(pp).Safeguards for facilities'using sodium chlorite for.disinfection.
(qq) Safeguards for plants generating and/or using compressed gases.
(rr) Adequate ventilation if methanol is Used in plant processed.
(ss) Materials and devices used for storing, transporting, or mixing

hazardous chemicals to be compatible with the Chemical(s)
involVed.

(tt) Dikes or curbs capable of holding the stored Alume plus a
u

safety factor of 25 percent in each liquidchemical storage area.
(uu) An acceptable "frequency of preparation" for hemicals used.
(vv).Safety equipmdnt, including portable ventilAti equipmedt stich

as air blowers and adequate lengths of non-coll psable ductidg;
hydrogen sulfide, methane, chlorine, carbon mon aide, and oxygen
deficiency indicators; industrial type vaeuum, eaner; chlorine
emergency repair kit; and proper self-donta 6d air breithing
apparatus..

2. Biological.

(a) Fencing around all plant structures where reauthorized entry could.
. result in personnel mishap or disruption of ant operation.

(b) Provision for the safd collection of samples.
(c) Pedal-operated laboratory sinks, toilets, and wash. sinks...
(d) Shower facilities with hOt and cold running water for employee

rooms.

(e) Eating rooms" -separated from other facilities.'
(f) Two lockers for each plant employee (one for work clothes and

another for street clothes).
(g) An automatic washing machine for washing work'clothes. .

(h) Washdown facilities for cleaning purposes wherever there may be
spillage.

(i) 'Disinfectant dispensers.

(j).The potable water. supply, where used for plant processes or other
purposes such as washdown of equipment, protected bylgckflow'
preventers (or airb?reak. discharge).

(k). Warning signs indicating non-potable.water outlets.

3. Environmental.

(a) Provisions affofding protection against infrared radiation from
combustion units, ultraviolet radiation from arcwelding, and-
ionization radiation from radioactive substances.

,

(b) Equipment design for noise reduction.
(c) A maximum permissible noise leVel during operation, expressed in

decibels of sound under standard test conditions.
(d) Air compressors, vacuum pumps for filter units, centrifuges, blowers,

standby power units, and other similar equipment producing high
noise'levels located either in isolated buildings or rooms or
within acoustically.sound-proofed structures for maximum sound
.reduction.

(e) A'super-structure to provide natural light for the pump station.
(f) Adequate lighting thoughout the plant and particularly in areas

of operational activities, 'including repair and servicing of
equipment valves andscontrols.

(g) Exterior floodlighting to provide for nighttime operation,maintenance,
and inspection at each non-enclosed plant unit as well as for general'
illumination of plant operational areas.

A At
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(h) Emergency battery - operated lights for interior areas, particularly
in the vicinity of stairways..

(i) Sludge pump areas well ventilated;
(j) Both influent and discharge pipes to sludge pumps .valved so that

dismantling will not result in sludge entering the work area.
(k) Sludge pumps with quick closing-type sampling valves.
('1) The pump areas well-drained to facilitate hosing down for cleaning

after pump dismantling.
.

(m) Chlorination facilities with concrete floors and adequate but'..
. separate drainage from other.facilities..

.

(n) Incinerators with adequate temperature controls.
(o) Heavy hatchway. covers with spring assistanciEto_prevent,injury.
(p) Hoists to lower and raise men and equipment 'into pit 'areas.
.(q) Chemical storage areas properly situated to eliminatetheneceSsity

of reaching beyond safe handling limits.
(r) The applicability of handlift trucks or chemical handling.
(s)Lifting associated with bags and drums of chemiCala at a minimum

level; discharge of chemicals preferably made through a floor
'chute with low curbing.

(t) Safety equipment, including, radiological monitoring equipment,
decibel meter noise analyzer, explosion-proOf flashlights, -and,
portable lifting equipment.

PHYSICAL SAFETY

1. Fire.

(a) A fire alarm located at the plant.
(b) Automatic firefighting systems.
(c) Firefighting devices located in'.each separate structure at accessible

points near the'entrance to areas of likely conflagration.
(d) Doors from potentially hazardous areas tight-fitting; self-closing

to opeb out, and .equipped with panic bars.

(e)'Laboratories and basement areas with two easily reached exits
reasonably remote from each other.

(f) Interior doors, where appropriate, to swing both ways. and have wire
'Aglass panels.

(g) Laboratory wall surfaces, ceilings, and furniture made of.fire-*
resistant materials.

(h) If oxygen is used for activated sludge aetatOrs',"detectors provided
at points of possible leakage from supply tanks.

(i)'Waste gas burners andvents located a safe distance from buildings.
. (j) Proper safety transport for incoming.chemital and fuel'supplies.
(k) Controls for the incinerator.burner system to assure adequate purge
!ttime; interrupted pilot, flaMe scanner, and safety controls to

prevent, the possiOle'lighting or re-lighting of a burner in a
' potentially hazardous atmosphere.

(1) All electrical equipment adequately grounded.
(m) Wiring properly insulated, grounded, and non-exposed.

..(n) Fire extinguishers suitable for the area and the equipment to be
protected. ,

(o) An emergency power supply for critical lighting and ventilation.,
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2. Burns.

Cages or guards around actessible hot exhaust piping.
Permanently installed acid-proof pumping equipment for liquid
ferric chloride,'aulfuric acid, or other liquid chemicals.
Pull-chain'or pedal-operated deluge showers with pedal-operated
chest-level wash spouts in all areas where chemicals are being
handled-or stored.
Laboratory' sinks and wash sinks:with pedaltoperated faucets.

i

3. Explosion.
(a) The screen room or comminutor room..separated

and provided with separate, outside access.
The iiet.well located either in a separate structure or accessible
only from the outside.
The pump station with a super structure to facilitate ventilation.
Entry ways for the, room holding a gas or oil fired heat exchanger
to satisfy safety requirements.
Separate structures. for standby engines used for ergency
electrical power.
Sludge pump areas as.well ventilated naturally'an mechanically
as wet wells...

Waste burners and vents located a safe distance from buildings.
Separate rooms .for chlorinators,' chlorine evaporators, and chlorine
storage; with each above-ground opening only to outside air.
View windows to the chlorination facilities for observation from
the'outside.
Separate storage areas for dangerous chemicals.

(g)

(h)

(i)

(j)

(k) An open channel immediately ahead of wastewhter 'entry to influent
structure to provide venting for explosive gases andArapors.

(1) Sludge storage,tanks upstreath of vacuum filters with'all safeguards
against haiarda of toxic and explosiVe gases.

(m)-Doors from potentially hazardous areas'tight- fitting,. self-closing,
openifig out, and' equipped with panic bars.

(n) Potentially explosive areas, provided with blowout or rupture panels.
(o) Separate mechanical forced ventilation (with automatic. timeclock

operation) for influent rooms, wet wells, dry wells, and screen
.,4krr,,copminutor rooms.

qp).:Veittilation to force fresh air into the wet wells so that the
' exhaust ventilator does. not "pull in" sewer gases from the influent

sewer lines. .

(4) The grit chamber adequately ventilated.
(r) Forced mechanical ventilation that will be automatically actuated

by ligilt'switches for chlorinatiOn rooms, chemical handling rooms,
and laboratories.

(s) The ventilation 'exhaust ports adequately dispersed and located to
discharge where there will be no contamination of air inlets in
other areas.

(t) Light/vent switches located outside the chlorination room..
(u) A photo - electric control to actuate ventilation and lighting

when the lightbeam is interrupted on entrance to a room.
(v) In Specialtest areas of the laboratory, addltional ventilation.

with laboratory hoods.
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(.4) Tit% hOod-Aind room-exhaust systems balanced so that a .negative
:.' ptessae,1.0,not treated in the hoods.
0) Mopid:qaWitchea,lights, and wiring explosion roof.in*scregh
.°.r.:Yareal,'gychaMber, wet'well, digeiter area, laboratories,
' allidge pviniiinga'rea, and wherever eNplOsive gages may be present .'

:;:-aa a result of accident or malfunctions.
:

(yrSwitches,electrical equipment, and wiring associated with the
kwar*ealocated in a non-hazardous area

"(Z)ligat collectors proyidedon chemical elevators at the loading pOini.
. (aa) *Safetyand relief devices on heat exchangers. . .

(bb) All...gae, Protective devices at the digester area provided in
,:;/ .ApeOrdanCe with manufacturers' recommenOtions.

.

'Ace) tt the incinerator, satisfactory methods to handle dry pulverized
.. . Mudge to preclude dust accumulation that could result in dust

". Yiexpiptionhazarda. '
. '

-.: Oicilludge:pumps with preasure gauges to indicate buildup of gases when
:'14uM s'are'ouCof service.P
41re- Automatic gga.alerm systems, both visual and audible, to detect

..

'.1:Aexplosiveatid/or'combUsfible gages and vaporg and abut off all
,,p0iec.a?ccept to emergency and explosion proof ventilation and lighting
aquipMent.-'.5Uch systems provided in the screen or comminutor room,

.

'dig
.

(. theestet area, and elsewhere as needed.
(if) 'An automatic chldrine lead detection device (eapecially in large'
P' iffisrailationa) tO'signal: equipment failure:and to provide'fail-safe-
ro 'rghttoffof?chforiee flow to evaporators and/or chlorinators..

"i
. .

(gi? LC oXygen its ,used.foi activated sludge aeration, oxygen leakage
detector at theTPints of possible leakage from the supply tanks..

.,.., (hh)AutSMaticIrvhutdowmicontrole to terminate the flow of hazardous
..'e--'4asOrMateritls In the event of incinerator flime-outs. .

:. (ii) FUllY'aut4r,[ aoiC IgnitiOO.stari control's for the incinerator.'
.c.(jj),ARrcipet aefetY,train on:the incoming fuel supply of the

"'' 's-g6xitiati fuel systed.
kk)Buther system controls to assure adequate purge time; interrupted

.:A1Prp.flamacanner, and .safety controls to prevent the possible
mlightiqg'pr relightihCof.a burner in a potentially hazardous 0",
atmpSpfiere,-, : ' '

K.-v

-0(11) HeatAreatmeAt'aroCesses ith prOperly dealgned reactors and
7, ii--', :capacit .. t. - ,

:(mm),AWmediuM... nd-high;volra e cables completely enclosed in either
Condait.,or blie ed tray a d*adequately marked to warn personnel

,, of.tontenta.
f.(nn) Laboratoriegy h two-.easily'lteached exits reasonably remote from

;aech;oi r.°- .) .. ,

or

(o&Interf r doo's to swing ways and have wire glass panels.:
,(p0) Safety' equipment to Include explosion-proof flashlight, safety
"`o to is ( on-spOrking), Ad.industrialrtype vacuum cleaner.
'` (qq) Saf arneggesisr entetink:vaults or pits containing potentially

haripft
, '''.(rr),Gaa- ping°aad,preasurexelief va ves on digesters with adequate

,or pplogiVe'vlsegl, 4 ,'

` fle straps:
,

(sg) Se peniand drip traps, at low points in he gas.system.
'''(tt);,Ta e gas kurneisi.ocated:14 an open area for easy observation..
.,1(uu)'Ga 'Collecti6n aystem'to ,segregate as much of the piping,and

: ap urtedences as-pdssihle.
At. . .

0
',!
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4.'Electric Shock.
(11) All.,electrical equipment. adequately. grounded.

(b) All wiringproperly.inSulated, grounded and unexposed.
(c) Control circuit voltages not over 120 V.
(d)Ail medium and high voltage cables completely enclosed in either

condUit or covered tray and adequatelymarked to.warn personnel of
contents.

(e) Switchboards with "dead front" and "dead rear."
(f.) In moist areas, where there Is no possibility of flammable' gas

accumulation, moisture proof enclsoures for switched, equipment, ,

and lights. .

(0 Electrical "lock out" facilities to prevent accidental starts
when machinery. end equipment,are being worked on or otherwise

.

taken out of service. . .

(h).An emergency shutoff switch,, clearly labeled, at all machinery units.
(1) Well-ventilated indoor control-panels. .

(j)'Appropriate control enclosures.
(k) Safety equipment including safety tools.

S. Falls. 1 s

(a) Rest landings en.stairways.
(b) Non-slip.stair.treads on landings and stairs..

. (c) Equal. height and proper slope on stair risers. -

(d) A Separate handrail where entrance is provided by ship's
ladders or manhole steps. Ladder 'or manhole steps extending.
.above entrance level also can provide a handhold for entering.

(e) Fixed ladders more than one story high equipped with safety cages.
(f) Tall ladders provided with rest or offset landings. 4

(g) Use of non-slip surfaces (such as concrete floated smooth with, .

broomed finish) or added non-slip covering for floors and ramp's..
(h) Ramp6 with a pitch commensurate, with intended use.
(1) In Cold climatesy gratings on outside stairs, and walkways on

tanks wherever possible.
(j) Where spillage'is a problem,'as in sludge pump and vacuum filter

areas, sufficient faucets, adequate floordrainagei and water
repellent wall surfaces provided for cleanup purposes.

(k) .Concrete floors with adequate drainage for chlorination facilities.
(1) Durable, non -slip floor material in the laboratory.
(m) Sife collection of wastewater and process flow samples. ,
(n) Adequate width for tank walkways.
(o) Proaess tanks with adequate railings, lifesaving devices, and

'interior ladders or manhole steps..
(0)..1ft-rings and gratinglocks flush-mounted to prevent tripping,
(q) Elimination of "head- knockers" such as low pipes; valves,.

ceilings, and suspended equiPment:.
(r) Double handrails or chains, fencing, or guards of proper height

at floor, and wall openings, pump wells, influent structures, open
tanks', and above.ground ramps.

4s) A safe method for lamp replacement. .

4t) Emergency battery-operated lights'for interior areas,'particularlY
in the vicinity of stairways,

(u) Exterior floodlighting, for nighttime operation and maintenance
.--;., and inspection of each non-enclosed. plant unit as well as general

Illumination of' plant operational area.
(v AdequateAdequate lighting in the grit chamber:.

An
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-(w) A super-structure at.the pump.station to facil Mate entry and
provide natural light.

(x) Proper, painting to provide light color in dark r.areas and-to
distinguish walking areas, incl ing 'steps, b contrasting'oolors.

(y) Metals, paints, and other meter selected to resist the corrosive
effects; of hydrogen sulfide and o her sewer gases, greases, oils,
and similar constituents frequently present in wastewater.

(z) Safety, equipment to include'ladders with-non-skid feet.

O. Drowning.

(a) Fencing around.all plant structures where unauthorized entry
could result in personal mishap or disruption of plant operations.

(b) Manholes; steps, or permanently attached ladders inside of tanks,
basins, or wet wells, for entry or exit in cases of emergency.

(c) Life pieseryers attached to ropes and located near open tanks.
(d) Safety poles.
(e) Provision for lifelines along the internal walls above ,the

water suface.
(f) Adequate widths for walkways in tanks.

s(g) Safe sampling techniques.
(h) Adequate railings, lifeaaving devices, interior ladders, or

manhole steps in procesks'tanks.:

Impact.

(a) Elimihation of "head-knockers" created by low pipes, valves,
ceilings, and suspended equipment.

(b) Equipment, piping, valves', and other appurtesancps arranged
for ease of access, uncrowded, and with ample walk areas.

(c) All commonly used passageway doors equipped with a glass panel
to prevent accidental opening.into another paison..

(d) Stairways with kickplates around stairwell Op nings and with:
adequate' railings.

(e) Hatchway covers with springs or positive locking devices to hold
the covers open (unless they swingfree of openi' a d lie flat).

(f) Well-planned, safe operations associated with ncomdng railroad
cars.

8. Rotating. Machinery Parts..

(a) Equipment, piping, valves, and other, appurtenances within structures
arranged for ease of access, uncrowded, and provided with ample
walk areas.

(b) Adequate space between machinery to permit maintenance in a safe
, manner.

(c) Cages-around'expoeed rotating shafts and all other moving parts on
machinery.

(d) Guards around long,exposed vertical shafts:to safeguard the worker
from contact or injury from "whipping". if the shaft breaks.

(e) Shafts with painted spiral or other markings to indicate running
conditions.

(f) Positive displacement pumps with an air chamber and a pressure
switch that will stop the pump at a pre -Pset pressure.

(g) Eledtridal "lockout" facilitiesvith padlocks to prevent accidental
starts when machinery and equipment are being worked on or otherwise
takeS out of service.

.4p
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(h) An..emerkency shutoff switch, clearly labeled, at all machinery units.
(i) Centralized control and malfunction'warning sytiteMsi.
(j) RUnning'equipment equipped with indicator lights. q.'.

4
(k) Safetyetjuipment to include a first aid kit.

9. MaterialsAandling...
.

. .

(a) Fixed'or portable electrical hoists with ceiling lifting devices
for lifting ,heavy loads, including chemicals, pumils,.motors, and
equipment for repair or replacement..'

(b) Lifting attaehments such as hooks or eyes on heavy equipment.
(4) Hoists to lower and raise men and equipment into pit areas.
(d) The disinfection system selected for wastewater/treatmentto

minimize handling and transportation 'problems. /
(e) Chemical storage -areas situated so personnel do not have to stretch

beyond safe handling limits. /
.

(Wtifting associated with:bags and 'drums of cheMicals at a minimum.
level;.diacharge of chemicals preferably Tade:through a floor
chute with low curbing. . .

(g) The applicability' of handlift trucks. '

.

ii .

(h) Well-planned,' safeoperations associated with incoming railroad
cars.- .

(i) Adequate space for equipment repair or replacement.
.(j) Cleanout connections large enough foi the operator to get hands and

necessary tools through. l' ' .

%10.Pinning and Crushing. . .

(a). Eledtrical "lockout" facilities with cylinder padlocks to prevent
--Accidental starts when machinery and equipment are being worked on

or otherwise taken out of service.
(b) An emergency shutoff switch, clearly labeled, at all machinery units.
(c)..Centralized control and malfunction warning systems.
:(d) Running equipment equipped with indicator lights.. ,

..(e) SPecial equipment bracing, where required. ,

1. Sensory Devices. -

(a) Sensing devices equipped with visual and audible alarms both nearby
and at,a centralized loCation, placed in all hazardous areas for
combustible or explosive gases and vapors.

(b)Where oxygen is used in sludge aeration, oxygen leakage d tectors
at appropriate points on the supply tanks. .

(c) Chlorine leak detection device to signal equipment failu in
larger installations. .

,(d) A fire alarm at the plant.
4

(e) An automatic signal for incinerator-flame-out.
(f)PCentralized control andmalfunction warning systems.
(g) Visual and audible alarms.
(h) Running equipment with indicator lights.
(i) Electrical lockout facilities with cylinder padlocks to prevent

accidental starts when machinery and equipment are being worked
on or otherwise taken out of service.

'(j) Provisions to deal with infrared radiation'froecombustion units,
ultraviolet radiation from arc welding, and ionizing radiation
from radioactive materiala. . ..

.(k) Pressure gauges at sludge pumps to'indicate buildup of gases, when
the pumps are out of service.



fii

.. .

(1) Warning signs indicating dangets such as explosive gases, high
pressure pipes, and underground utilities.

.(m) Warning signs, by each non-potable water outlet.
.

(n) Standardized color coding of process piping and emergency equipment:
i. orange to designate dangerous parts of machines,or energized
equipment, and flammable gas lines; ii. blue, potable water; iii.
yellow, chlorine; iv. black, raw sludge; v. brown, treated sludge;
vi. purple, radiation, hazards,; vii. green, compressed air; viii.
jade green, process or flushing water (non-potable); ix. gray,
wastewater; x. orange with blue letters,.steam; xi. 'white, traffic.
and housekeepin operations; and xii'. red, fire protection equipment.

(o) Safety equipmen to include hydrogen sulfide, methane, chlorine,
carbon monoxide, and oxygen deficency indicators.

PERSONAL PROTECTIVE AND SAFETY' EQUIPMENT

_Even with the best of safety designs, unhealthy and unsafe conditions will
be encountered. Hence, the need for protective and safety equipment. The 4

design engineer should assume responsibility for specifying the equipment.and
its properjlacement throughout the facility. He should consider personal
protectiVe equipment in the areawof head.protection, ear protection, face .

"and eye proteetiOn, protective respiratory equipment, foot and leg protectors, :.

and_protective clothing.

It should be noted that there are 'various categories of protective
respiratory devices with specifi9,application and limitation in the.protection.
they afford...-:: devloeS, are certified by the National Institute of
OccupatiOn4::$afety,,antiHOOlth. The designengineer should take tare to
locatef0T61146001000tit is easily accessible in.case of emergency.
Essentint*nalety eqUiPMent includes safety belts, harnesses; life-jackets,
and lif1.ines:.::StOrage'faCilitles should also be specified for first-aid
eqUipmen6;

C-
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tearning,Resoiirce #10

" SW.F94,',Fafete,
Slide%-'Catisette-713minutOs
Water:Pollution COntrol'Peaetation

'.-0(11D;Wiscopsin Avenue;
,sebingilop D:C.4t?016

fT,r r .
r

Effective narratian',extends the ideas suggested, by the 41 slides
f identified below. 'The presentation focuses on, deSign, maintenance

. .

., and operational jactorsthat constitute the margin be, e ,saf and dangerous
()4 orking coaditians. It''contains many practical suge on13.4 t should
prove y be:useful'io managementSupervisors, and wpt dira.:

trs

'Slide number Material presented in slide
1 Caption - "Margin For Safety"
2 Debris between buildings
3 Cluttered workbench
4 Tool housekeeping
5 Icy conditions. ..

6 Salt for snow - ice removal
7 Safety 'treads, ..

% 8 Handraild on:steps-
9 Unguarded opening
10 Snow removal arOund'valve
11 Care regarding grate removal
12 Very steep stairwell .

.

13 Safety chain-at steep stairwell
14 Safety chains at steep drywell
15 Flushing dryholes without handholdti
16 No uardrails'around deep tanks
17 Nartow walkways around deep tanks
18 Guardrails around deep tanks-
19 Wearing life vests around deep 'wastewater
.0 Guardrails at discharge. opening
21 Guard at discharge opening
22 : Mandatory use of. safety equipment'.
23 Safety hats
24 Protecting against loud'noise
25 Self-contained air.pack
26 USe of air pack
27 Utility hose mask .

28 CombUstible gas indicators.
29 Testing:gas indicator .,

30 Oxygen deficiency meter
31 Metal toe guards
32 Eye protection
33 Fire extinguisher.
34 Fire extinguisher check
35 a Guarding moving parts
36 :Guarding moving parts

.

-37 Vehicular traffic danger
38 NehicUlar traffic danger
39 Poor traffic warning
40 Worker attitude.
41 The end
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Learning Resource #11
"The Safe Way"
Slide - Cassette - 14 minutes

. Water Pollution Control Federation
3900 Wisconsin Avenue
Washington, D.C. 20016

Good narration amplifies the ideas presented in the 38 slides identified
The slide-cassette tape presentation is a general'oVerview of the

hazards and need for safetyinwaitewater treatment sydtems. As such it.
could, be useful in an orientation Session regarding safety with newly
employed.workers.

Slide number Material presented in slide

1. Caption 7"The Safe Way"
2 Sampling gas in manhole
3 Working around electrical switchboard
4 Taking sewage sample
5 Washing hands
6 Using waterless cleaners
7

. Toe bars on pneumatic tools
8 Eye protection
9 'ProVer eye protection

10 Very steep stairway
11 Safe 'stairway'procedures.
12 .Smoker entering manhole
13 Safe working in manhole
14 Lowering tools.into manhole
15 Proper removal ofmailholecover
16 Street hazards around manholes
17 Traffic warning devices
18 Street hazards "
19 Working in-trenches.
20 Working-inmanholes

ImportanCe of gloves
22 Washing dOwn wet-well.
23 Wire winch cable hazard
24 Injured hand
25 Importance of gloves

.

26 Unguarded moving parts
27 On-job communication.'
28 Bad houiekeeping
29 Oily. rags
30 Dirty rag container
31 Flammable material in welding area
32 Safe chemical storage
334 Safe chemiCal storage :
34 Deluge shower and eyebath
35. Pipette safety
36 Bulb pipette
37 . Importance of laboratory safety
38 The end.

51
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SECTION IV.

SAFETY: Chemicals - Gases



Workers in wastewater treatment systems have safety concerns related to
'chemical usage., Highly corrosive acids are.used:in some cleaning Operations:
- Employees unaccustomed to the hazards associated with the use of Buell

_

chemicals require training to.learn what to do in case of spillage,
particularly if such chemicals get into eyes or.on other exposed body.-
surfaces. EmplOyees should know of what to do immediately in the event
of such an accident.

Largerquantities. of highly poisonous chlorine gas are used in modern
sewdge'disposal plants. The routine use of several tons per month of
this chemical. may.benuMb workers to the danger inherent' in this substance
which was, in World War I, a battlefield weapon. Very carefultraining of

. all workers associated with transportation, storage, and use of chlorine
is mandatory by OSHA standards and by common sense.

. Gases such as hydrogen sulfide, carbon.monoxide, methane, ammonia, and
large amounts of carbon dioxide may be present in certain parts of
wastewater treatment systems, particularly in manhole areas and in 'the
Net-well entrance to.:the sewage treatment plant.: Awareness of the dangers'
associated these gases, tests available to determine their presence,
and precautions to be taken when working around these,substancesnre
parts of a necessary safety education program.

Portuhately, many learning resources are available. Chemical companies
such as DuPont, de NemoUrs, Inc. haVe-prepared safety leaflets and other
materialatelated to safe use of certain substances. A sample of material
dialing with safety in.chetnicaI usage is given in this section.' Additional
materials are identified. and reviewed in the reference section.
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Learning Resource 012
"Plant Safety and Good Housekeeping".
Chapter 14. Operation of Wastewater Treatment Plants: A Field
Study Training Program-Vol.' II, 1980
Kerri, Kenneth D., Project Director
California State University, Sacramento
6000 "J" Street
Sacramento, CA 95819.

The folldwitig Table duplicated from the reference cited above provides
factual information on gaseous substances which.May. affect workers in
wastewater treatment systems. The material can be used by supervisors or
other. personnel involvedn a safety education program in many ways.

Discussion of sources, common properties, and physiological effectd of
the various gases can be-made interesting and potentially very udeful.
Demonstrations of some methods of'testing can be incorporated easily
into a safety-lesson on this area-of concern.
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COMMON DANGEROUS OASES ENCOUNTERED IN WASTEWATER COLLECTION
SYSTEMS AND AT WASTEWATER TREATMENT PLANT81

Explosive
Spook
Gravity

of Vapor

Range lei by
volume In Mil

Lasser UpperName Chemical Denote.
of Clan Formulae lAlr w 11 Limit Limn

Oxygen 0, 1 11 , Not flammable
11n Ain

.

Common Ploperbas Physiological Effe'clit
(Percentages below (Percentage below Eimplest and
are PR ten; in en ate per cent in sir Most ComMon Cheapest Oafs

by volume) py volumet !Sources in Ocean Method of Testing y

Colones*. odorants. Normal an contains Oxygen decision Oxygen denclenry
tasteless. row 2013% of 0,. Men bun poor +anti' Ineficalat.
p04000U11 pas. Sup. Ilanda. down to ion and absorption
pans combustion 12%. Below 5 to or chemical

7% hely lobe consumption of
fatal wadable Or

COY:RW*1. odor Anesthetic elects Leaking storage 1, Combustible gas
noticeable in 003 %. when Inhaled. tanks, discharges Indicator,
Flanwnsble 2.43% rapidly fatal, from garages. and 2. Oxygen dell.
Explains. 1.1% lo 2.2% commeroal of home ciency Indicator; dangarotni for even drycleaning for concentrations

short exposure: cipsrauons. aver 30%.

Quoins
Vapor

C,H,
to

C,H,,

3 0 lo
4 0

1.3 7.0

Carbon
Monovide

CO 0.97 12.5 74 2

Hydrogen HI 0.07 4 0 14 2

Methane CH, 0 55 5.0 15,0

'

Hydrogen
Suitide

H, 1.19 t -] 46 .0

Carton
Dioxide

'
CO,

*

1.53 Not flammable

sa ,

,42.'

'Is . u

Nitrogen N, 0 97 Not flammable

' C,H, 1.05 3.1 15.0

Ch tonne Ct, 2.5 Not flammable
Not explosive

Coldness. odorless, Hemoglobin of Manufactured CO ampoules.
non-irritating, blood has strong fuel gas.
tutaiess, shinny for gas
Fisfornable. causing oxygen
Expiosive. starvation. 0.2 la

0.25%0 25% causes
unconsciousness In
30 minus.

Colorless. odorless, Acts mechanically Manufactured
tuteleu, non- to deprive tissues of fuel gas_
poisonous. flam oxygen. Doss not
triable. Explosive. support Me. A"
Propagates Hams simple asphyxiant.
rapidly: very .

dangerous.

Combustible gas
indicator.

Col.:Mess. Walston. 5as hydrogen
octoriest, non.
poisonous. Flan-
matte. Explosive.

Natural gas, marsh 1. Combustible gas
gal, mfg, lust gas. indicator.
sewer gas. 2. Oxygen dell.

coney indicator,
Rotten egg odor in Death in few
small concenttations minutes at 0.2%. from blasting,

Petroleum fumes, 1. 11,9 snakier. ,
2. HA snit:pulse

Out sense of smell Paralyzes sewer gas.
regally impaired.: respiratory center.
Odor not mndsni al
high concentrations.'
Colorless. Plain.
mettle. Explosive.
Resonant.

Colorless. odorless. 10% cannot be Issues from Oxygen deticiendy
non.flarnmable. Not endured for more carbonaceous strata.- indicator.
generally prurient in than s few minutes. Sewer gas.

,: clumgerous amounts Acts on nerves of
unless thee is . respiration.
already a deficiency
of oxygen.

Colorless. tasteless. See hydrogen.
°dodoes. Non-
flammable. Non.
PoisOnous. Principal
constituent of air
(about 79%).

Issues from some Oxygen deficiency
rock strata. indicator.
Sewer gas.

hydrogen.Colorless, Witsiess. See Natural gas. Combustible gas
odorless, non ° inclostor.
poisonous. Flom.
maple. Explosive.

Of ee.sh yellow Respiratory irritant, Leaking pipe .' Chlorine detector.
gas, or amber color imtabng to eyes connections, Odor, strong. ,lo under and mucous morn- Oven:linage. Ammonia on swab
pressure. Highly braes. 30 ppm gives off white
imtating and causes coughing. . fumes.
penetrating odor. 40-60 ppm danger-
Highly corrosive .ous in 30 minutes.
in presence of 1000 ppm apt to be
moisture. fetal in few breaths.

" Oases with specific gravity less than 1.0 are lighter than sr: Moss more than 1.0 heavier than air.
The first method given.', Me preferable testing procedure.

1. Reprinted from Water and Sewage Works. August 1953. .

Coped from "Manual of Instruction for Sewage Treatment'Plant Operators," State of New York.
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LearAlne,Reseurce #13
"Disinfection and Chlorination"
Chapter 10',Operation of Wastewater Treatment Plantar A Field
Study Training Program'Vol. I, 1980.
Kerr*, Kenneth D., Project Director
California State,University, SaCramento
'6000 "X' Street
Slacramento",. CA 95819

The following lesson duplicated frOm an earlier version(1976) of the
-reference cited above'provides basic information about chlorine hazards
and safety precautions that must be taken while working around this commonly
used substance.

The lesain could be used during safety orientation of new employees or
as a review of safety procedures to be Followed by experienced workers.

CHAPTER 40, DISINFECTION AND CHLORINATION,
(Lesson 3 of.4 Lessons)

10.3 SAFETY AND FIRST AID

-All persons handling chlorine should be thoroughly aware of its hazardoves
properties. Personnel should know the location and use of the various piec
of protective equipment'and.be instructed Ili safety procedures. For
additionarinformation on this topic, see the Water. Pollution Control Federation's
Manual of Practice No. 1, Safety in Wastewater Works, and the ChlOrine Institute's
Chlorine. Menual,.4th edition.i9

.

10.30 Chlorine Hazards

Chlorine iee ges, heavier than a r,'extremely toxic an& corrosive in moist
atmospheres. Dry chlorine gas can e.safely handled in steel containers and
piping, but with moisture must be han led in corrosion-resisting materials
such as silver, glass, teflon, and certain other plastics: Chlorine gas at
container pressure should never be pipgd in silver, gldss, teflon, or any
other plastic material. Thesas.is very irritating(:! the 'mucous membranes. .

of the nose, to the throat, and to the lungs; a.very small, percentage in the
-air causes severe coughing.. Heavy exposureranbefatal. (See Table 10-1.)

19
Write to: Water Pollution Control Federation, 3900 Wisconsin Avenue, :

Washington, D.C. 20016; price. to WPCF members, $0.75; others,, $1.50.
The-Chlorine Institute, Inc., 342-Madison Avenue, NeW York, New York
10017; price $0:75.
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TASLE 10-1

PHYSIOLOGICAL RESPONSE TO CONCENTRATIONS OF CHLORINE GA320

'Effect
Parts of Chlorine Gas

er Million Parts of Air
By Volume (ppm)

Slight symptoms efter several.
hours' exposure

DeteCtable odor

80-minute inhalation without
serious effects

Noxiousness

Throat irritation

Coughing

Effects dangerous
to one hour

Death after a few

to one-half

deep brdaths

1

3,

4

5

15

30

40

1000

0
Adapted from data in. U.S. Bureau of Mines Technical Paper 248 (1955).



1001 Why Chlorine Moat he Handled with Care

You must 'always remember that chlorin() is a hazardous chemical and must
be handled with respect. Concentrations of chlorine gas in oxcess,of
1000 ppm may be fatal after a few broathC

4
r.

Because the characteristic sharp odor of chlorine is noticeable oven when the
amount in the air is small, it in usually possible,to get out of the gasarea before uotious harM is suffere.d. This feature makes chlorine less..? 4..
hazardous than gases such as carbon monoxide,' which is odorless, and hydrogen!,
sulfide, which impairs-your'sonso of amen in a short time.

Iithaling chlorine causes general restlessnoas,,, panic,' severe irritation of.
the throat, sneezing, and production of'much saliva. These aymptomaitre`
followed by coughing, retching and yomiting, and difficulty ,in breathing. 3 .Thlor140 is particularly irritating to persons suffering from asttimai- and
:ertain types of chronic bronchitis. Liquid chlorine'causes seydre- '

lrritationand blistering on contact with the skin.

10.32 Protect Yourself From Chlorine'

Wary person working with chlorine should know the p, tii'is . , . 'j 44 a /..i'i
. .

.

proper ways s
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If you have found a chlorine teak and left Che'nrea before the funk
wan stopped, you Omuta use an apparatus with n Hewitt:0 air nupply
W4on You return and repair the leak. Never rely on wcannister type
sunk for protection in repniring"chlorine leake, Cannister masks
arenot recommended beconne they do not supply oxygen.' They only
remove chlorine, If they are.offective. Home agencies allew the
use of cananter typo.manknr however, moat operators who have
had expeelence;repairing chlorine Judith do nut use canninter minks'
bucaUse of their abort shelf life (approximately three to four months)
and Inability to provide 4dequate protection against high concentrationn
of chlorine, Extennive vontilationAs recommended.

C. Cooperate An taking care of nil safety equipment, handling .4
a carefully, and returning it ,to its proper etoreguplace after use.

Defectivuaquipment,.or equipment which you con!t find when you
need it, will not protect you.

Always be sure that you know the location of first aid cabinets,'
breathing apparatus, showers, and other safety equipment. Review
emergency instructions regularly to be sure you know them.

h. Notify your police department that you need help if it becomes
necessary to stop traffic' on roads and to evacuate persons in the
vicinity of a chlorine leak.

g.

1,Q.33 First Aid Measures'

a. Ile sure you know the location of breathing aPparatus, first aid-kits,
and other osafety equipment at all times..

b. Remove clothing contaminated with liquid chlorine.at once. Carry
patient away from gas area--if possible to a'room with a temperature
70°F. Keep' patient warm, with blankets.if necessary. Keep him

.quiet.

c. Place patient 'on his back w his head-high er than the rest of
' his body.

.d. Call a doctor and fire depart ent inuhediately. Immediately begin
appropriate treatment.

e. Eves. If 'even small quantities of chlorine have entered the eyes,
hold the eyelids apart and flush copiously with lukewarm running
water. Continue flushing for about fifteen minutes\ De not attempt
any.medication except under specific instructions, from a physician:

f. Skin. Get Patient under a shower immediately, 'clothes and all:-
Remove clothing while the shower ia'running. Wash theskin.with
'large quantities of soap and water Do net Attempt te-heutialize.
chlorine 'with' chemicals.- Do not apply salves or':ointMentsA*A0t:
_ns ,directed*by a physician.:
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g, Inllrntlnn. If the patient .le breathing, platie,him in a comfortable
'position{ keep him worm and'at rest' until'a phyelnian arrives.

If breathing townie to have stopped, begin artificial respiration
immediately. .1*ml:h.-to-mouth reemiltation'or any of the approved

methods may he used. Oxygen should be. administered if equipment and
trained personnel are available.

Automatic artificial respiration is conuidored preferable to manual,
but only when administered by an experienced operator.

Heat is recommended after severe chlorine exposure..
. '

h. Throat Irritation. Drinking milk will relieve tho discomforts of
.throat irritation'from chlorine exposure. 'Chewing gum or drinking
spirits of peppermint also will help reduce throat irritation.
Follow emergency rules given by your' physician. Intim absence' of
ouch rules, the first aid steps above are suggested.

Taken in part from Chlorine Safe Handling Pamphlet, published by The
Chemical Division'of PPG Industries,: Inc.

qUESTIONS.

10,3A What are the hazards of chlorine gas?

10.38 What. type of .breathing apparatus is recommended when repairing a
chlorine leak?

10.3C What first aid measures should.be'taken if a person 'comes' in contact
with chlorine?

1.10
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SECTION V

SAFETYi Electricity



,Knormona amonnta of oluctriviCY arm nand in thu procagg of
IlaliOnd Pallono of watur dolly through n largo %mato/liter trcdtmunt
plant.. .Vvotilation Tangs eonvoyurai- tanda0 avraporal comminotorg and
many othur uluctrival dayivaa run contionoomly, Thu worker to often chum
to aloctric virunitg that Oro dangurona nr dandly.

1

Whllu thu oloctrival work In a truatmunt plant will' almout alwaym hu
domi by wall-trainudi liconmod cloctrlulana, all. workurg in tlaiplaot ahonld
havu whagic unduratandloil of aafuty rognirud around cluctricity, Thuy
Ahonid know that nndgr curtain condltiog Not footing and a ourront ammo
tha huart region) um low voltago cluctrival (irmail van kill. 'Toy,
should ondurptand the critical naturu of lock-out-prouudorga that am
Oualiplud to pruyunt.thu act:14011W atarting of oquipunt whilo It lu Wing
Equalled or ruplrud, Thuy Ilhontd nOurntond what they van do to proyclit
Aluctrical aceiduntn.

Thlo auction, inelndua HOMO uxumplury LunnOn to Win workora auquirc
udfuty onduTutololingu about uluartUity,- Thu rueurunuu ouctiun Wootifiu4
additlonot uourcun of uuurol information.
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4Pqr0419 ItiRMAJAk
Kiontrioal Pafoty in Maintonanoo"

Kxporptod from Nofq, Wastewater Works
The Water Poilution;Control Vodoration
3900 Wi000noin,Avonuo .

Washington, 00 20016
.. ... .. .. ..........,.... .... ...T AA . .......... .. . .. .. ............

The fA110W1A$ MAL0171A1 can ho useful as an outline to Ahlaut a-ouporviaor
in roviowing, with now omploy000, tho oofoty moaaurom.thot arm important
while working with electricity;

klaWCritictuA

Ordinary 110V electricity ma); he fata.11 howAvor, lowor voltogilo'and low
amperage electricity should not be underestimated. Extensive atudies,have
shown that 0.005 amp will ileum: lose' of muscle control and that 12V may,
on good'contact Cause injury, Therefore, all voltages'above 12V should he
considered dangerous.' Electrical syateMs_lt wastewater works operate At
voleolloo.from 120V to 4,000V or more. All electricity shpuid ho treated
cautiously and without, guessing as to the nature of the electrical curcuit.

Electricity kills by paralysing the norvinio system and stopping muscular
.action. 'Frequently, electricity may hit the breathing.center at the base of'the
brain and Interrupt the transmission oftheilervous impulses,to the muscles
responsible for breathing. In other cases, the electrical current directly'
affects the heart causing It to cease pumping blood. Death follows fromplack of
oxygen'in the body. It cannot be determinedwhich action has taken place, so
it is essential that:

1. The victim be freed from the live, conductor promptly
by use of a dry stick or other nOnconductor. Never
use bare hands to remove a live wire.

2. Artificial respiration be supplied immediately and
continuously; until breathing is restored or until a
doctor arrives.

4.301 General Rulep:--Thekfoilowing. are some general rules for electrical
maintenance safety:

.1. Do not ground yourself inadvertently to waterpiping,or other'
metallic, equipment when working.on or in contact with electrical
equipment or wiring. Do not pass,tools to 'or otherwise touch a
person who is grounded..

2. Allow only qualified and authorizedpeople to work on electrical
equipment:or perform electriCal maintenance.

3. Keep all electrical cootroie.in safe Working order, accessible,
and well marked.

11: Keep wires from becoming a tripping hazard.

5.. Never use metal ladders or metal tape measures around:electrical,
equipment.
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6, Wiese a wire le positively known to he deed and it le impooeihle
tor' LL to become meoldentAlly.lIve egain, handle it as though It
were a liVe wire,

7, When working Around olectripel equipment, lie your mind on the
hesard at alt 0404,

0, Alweye work from A firm hese, 144$4 of -halanve s y Patine a fall
Onto energised parts. When.working over emir 'set melee or parts,

. cover them with a good ejeotricet ineelAtor moos 44 a rubber blanket,'

0, 14o safety devlee phould. he made inoperative by removing anerdm,
tieing overulsed fumem, or blocking or hypeening protective devices'
unieme it Le ahnoIntely meeentiel to the repair or maintenance antivlty
and then only After alerting the operating personnel And maintenance
euperviaor.

4,302 Working in Petro on Energised Equipmenti--Ono manohould never work'
.aione on energised equipment that operatee at or above 440V. When two moo
work together, one can doulde check the other, and there in, always one man
available to de-energise clrcuite, apply. first Aid, 'or summon assistance in
the event pf a mphAp. Usually, there to meffieiont work so that bath men
may work. eimultaneOualy, There are cases in which an experienced electrician
might wifely work-Alone on equipment that operates at,440V, An,example in
work on a Magnetic starter In a dead front motor control center, with A positive
wens of de-eeerglilng the starter completely,,if thin motor control center is
`located in a clean, dry, well lighted area with good accoaelbility.' however,
contact with 440V may be lethal, and it iti,a good general practice to have
to Men work as a team,od.equipment and circuits at that or higher voltage/.

4,303 Holding and Locking Out Electrical Circe:icesThe most important
safety requirement' in electrical maintenance 14 to.have and adhere to a
good system for holding and locking out electrical circuits when equipment is
being repaired.

A
. .

This system should,be developed'to suit the needs of the maintenance
organization of the particular wastewater works. It should be coordinated
with the system for holding equipment dut of service for mechanics
The chief requirements of any'system are simplicity and respensib

ntenance.

should be clear and should be assigned 'to the person whwie actual :11=
in the locking out or releasing operation.

'

4.304 Grounding tines and gusses:--Before any work is performed on a line
or-bus that operates, at a voltage of 440 or above.,' in addition to being
de-energized and locked out, it should be grounded. Of course, befdre grounding
the line or bus, it'should be made certain that. it is in fact de-energized by
testing it with a pre-tested voltmeter.

4.305 Backfeed:--Pretautions' should be taken to make certain that there
is no possibility of a backfeed on a de-energized circuit. Backfeed tan occur
from the following sources:

1. A tie with another electrical source;
'2. A control' circuit that is interlocked with a control

circuit fed from another source;



TY hlgll olittlgo Oldo of A pOtOntidl or sontroi'transformor
that to not diocunnoctod from thu btu: Or the low voltogo,
:lido Of the tranoformor that,hocomos onsrgizod from an

7 AWAHAAO 40111'00 acting A4.4 14011,Ap rrARANCMAr and
onorgizing the hum at A high Voitagot or ,

, titandhy or omorgonOY sioCtricni pnwor A0111430'

4,306 OroOdding .of Portoblo Toolor,-Eitch portoblo oioctrical
tool that im not inhorontly doublo-inoulatod should ho ounippod with a
appOrato 04o:tricot conductor (in or on the cord) that will offoctivolY
ground the motallic coat: of tht:' tool. For II0V, ainglo,Thow WOIM, tho'
Tri:out practice is Co lotyo tt thoo-conductor cord, with the coma - grounding'
condtiotnr wirod to itthroo-proog poiorizod plug. (that ial the piog should ho
4deolgnod for '11040win into the Kinn:pp:0o in only ono way), Thu mating
contact 110.101 .rocoptacio 'for thin grounding ping to wirod to a opocial

grouniug lotto corriod In tho ammo conduit with the supply wiroo,
stunlootor in normally coiorod groon and ohonld ho blood only fur toluipmont
grounding, ,

Hocuntiy, doohio-Intoliotod portobio oloctrical tools have hpoO moodacturodi
oliminating tho nood for tho. grounding cOndoctor rufurrud to oh6u, Vurinillu

chocko ohould,ho Made, howover, to onouro that thu integrity of thp doublo
imulistion boo not boon damagOdi With requiting dangurnoo oloctrical leakage.
Tho 'cord ohould al.nu ho oXaminod poriodicolly to onouo agalnot lookago cauood
by woo., cut, or Oral:Io, Extromo core ohoutd ho used who:: work in porfOrmod
lit 'win locationo, PortalAlo eloctrical .tonio ohooid nit ho nand whero an
exploolvo hazard oxioto. It his rocommondod that toolo.ho tooted with a portablo
ground feat inturruptor hoforo chocktUg thom out of a tool runs.

. ,

4.307 Live iluosuo and Specialized Locations:7-hofore working inoldu,'
switchboardo, powUr cabinets, and othor location:: where,there are exposed- -

energized boson:: or parts, all .conductors should he do-energizod to thu
greAtust tlegeo practical. If- some circuits remain energized? the following
precautions should by taken to minimize the possibility of shock or short.
circuit:

1. All live bussus should be covered with insulating blankets.
2. The greatest caution should be nsed'to prevent Accidental contact

with live busses or parts within'reach. Extra care should be
taken to prevent dropping tools on live busses or falling against.
'live busses or parts. ,

3. Live parts should be touched only. when absolutely necessary
and then only when standing on a dry insulating.surface, clear.
0211 Other conductors or grounding surfaces. Rubber safety'

gloves in good tested condition and approved for use on the
voftage should be worn. Touch a circuit with only, one hand.

4. To prevent eye damage-from possible high intensity arcing,
protective goggles should be worn for all work inside energized
switchgear. I

5. ,Ilisngs, watches,. metal frame glasses, and all .other jewelry

should be removed before performing such work.

a

68



4,10g gooynt t4nvind144 A17-Tbo nv000nc. gonorol proPtfto to to wood the
nontvol of 040 M4t4t1)01m) 4114 0-M*441;tml supply ayat41n14 iq T144 1404404

fnitowlog oitfotv foot:m:041,1

Thu voltage hotwoon (Any of the phomoo o141 ground to ItmItodto cho nontroi yoltogo ph000 04),h poroonrof tIno vottogoi,In the avant of ony opoidontat
ground to 4 pior.it of plootripot

fogutpmont or wtrIng, grOnnit fault Pnrront will flotw, tripo otrnit 404017,-404.04:04
4OP4r4t0 tho fonitod Pit-04hfrom cho tiy41;4m, pmeny

oTdor plonta,. 11441 non:rot of Cho
power uttlt4otton OtrmOli to loft tingroundod oo that 000putiotpontpmont may ho kept In oorykoo tompororily, oyon 114441
ologto itooIdonto1 ground potato, Ironph An mngrunodod
aYatam oototol It 14 rAcoM14 A1111410 044'4 ho modifiod to 4
441 (44114144 oyotom,) 16 §60h o oyotom, howovor, that's In nothingto Mitt Cho vottogo thot might oPpoor hotwoon 4 ph4A0
vOnduntdr And ground, told Chia voltage many, In portoin'oomom,
rpooh OnVOrAt t111404 tho yotuo of 4-4441 oyotpm voltogo, Thua,o neon working 0040V oquipmont would ho Nuhoot to

A 141mti14)141shack from'novortil, Limon thin voltago.

For thin runnon, fOr ouch ungroundod mytitumm, it in omnentinl
that= tho ifystom be oquipped wich.a

ground doCooCor nod alarm to11ot14 oporollog pormoftuel
hmoodintoly-hi Cho avant of theorourronoo of on ilootdontot ground

told that m000urom bo
tokon to lorato tho ground ond to diaconnoct tho grounded
ogutpmpnv or circuit from cho votom Immodl4COly.

4.309 Metollic Objects in Work Aroli1 -.4 potontlal-hazord In electriciawork in amoll metallic oblecta, such oh tooia, fivhilghts, and jewolrytmaking contact with or shorting acmes live electrical. partA. Pliers,screw drivers, wrenches, or other to6la used in electrical work should haveimmolated hoodles. Thu oninsulotod working aurfOclis of these toolu shouldbe inismall,as prauticabio to ilinimizu the possiblity of metal contactinglive parts. Electrical tape or other insulating material may be limed for thispurpose, but Its ono should' be discouraged; Insulatod tools arc much morepreferable. Mutat flashlights mhould, of course, nover,b0 need. Jewelryof any kind should not lie worn'when working with or near electrical circuitry.

4.310 Explosion-Proof
Equipment-,Before breaking the seal on an explosion.,proof enclosure, make certian that the work area has good ventilation. Agas check should be made. Nearby equipment and facilities shOuld be shutdown if practical. The Area.should be continually monitored fOr gas, andonly nonsparking, nonferrous. tools' should be used. On completion of the work,make certain that the explosion-proof fittings have been adequately resealed.

4.311 Current. Transformers:--The
setondary circuit of a currer4.t transformershould never be opened while, the primary circuit is energized, because a veryhigh voltage may thereby ,be set up in the secondary circuit. This high

I

voltage may Cause shock to personnel
or may even result in failure of theinsulation, which, in turn', could subject the'secondary wiring to the highprimary sys em

)
oltag0 with dangerous consequence.



I

4.312 High-Voltage Equipments:--Many larger wastewater plants have electrical.
substatiOns, transmissions lines, and switchgear operating at higher voltages,
'such as ,2,400, 4,160, 6,900, or 12,000.. For sdch equipment, the services of
thepublic utility providing the service should be obtainedUsually such
substations are furnished and installed by thd public utility, and therefore,

employees of thevastewater works should be prohibited from perforMing any work
on them.
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LearniwResource #15.
Plant Safety

Technidsl Publishing Company (TPC)
1301 So. Grove Avenue
Barrington,- IL 60010.

Lesson seven of this trainee's guide on electrical safety is reproduced,.
with permission; below. As.indicated earlier in section I, other lessons,
in the TPC guide on plant safety

are'equally'promisinglor use in safety
education of supervisors and workerS in wastewater treatment systems.

4.
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Lesson Seven Electrical Safety
Preface

Normally, electricity is a useful source of power. However, when something
goes wrong with a circuit or tool using it, or-when it is handled with igno-
rance and disregard, electricity can become a deadly hazard. Injuries and
death can result from direct contact with electrical current. You deal with
electricity every time you turn on the lights, plug in and operate an efectric
tool or appliance, or start a machine. Thus, to avoid personal injury, you
must know when, where, and how to avoid improper contact or use of
devices through which electrical current is flowing.

This lesson explains what electricity is and how it can affect the human body.
-It also explains and illustrates some of the safe practices and uses of safety
devices that can help you control, avoid, or eliminate electrical hazards with
emphasis on safe use of portable power tools.

The Nature of Electricity

7,01 Before you can protect yourself against the
hazards of electricity, you must know something
about itjlectricity is energy in the form of tiny,
charged particles (electrons) which flow through a
closed cooducting path (a circuit) like water flow-
ing through a pipe. Electrical current is tlie amount
of electrons flowing past a given point in a given
time and is measured in AMPERES (AM-peers). A
pressure, electromotive force (emf), causes current
flow. The pressure is measured in VOLTS. As the
current flows through .a circuit, it is beiOg opposed.
This opposition to current is called resistance, and
is measured in OHMS.

7.02 The amount of 9tvrent (amperes). flowing
through a circuit is directly proportional to° the
electromotive force (volts) and inversely propor-
tional to the resistance (ohms) of the circuit. This

PLANT SAFETY

relationship, is called OHM'S LAW and, is expressed
as:

where

I =
g.

R

I=
E=
R=

current in amperes
electromotive force in volts
resistance in ohms

In other words, the amount of electrical current is
determined by dividing the force of the flow by
the conductor's resistance. The result is current in
amperes.

7.03 The energized conductor in an electrical cir-
cuit is often called the HOT wire. Elictrical current
flows to the loads such as portable tools and lights
in.a circuit through the hot and neutral (grounded)
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"VOLTS

....11,!AL 5

Two-wire grounded - neutral electrical
circuit.

wires, The wires are identifiecl.by the color of the
insulation?` black brored for the hot wires and white
for the neutral:Wires, as illustrated in Fig. 7-1, Nor-
mally, current flows through- the hot wire and the
loads, returning through the neutral wire. An ad-.
ditional grounding conductor (green wire) provides
grounding for the cases and frames of tools, out-
lets, and appliancei. Electrical accidents and in-
juries can occur when a SHORT CIRCUIT (acci-
dental connection between two points in an elec.

ritrical circuit) or ACCIDENTAL GROUND (unin-
tentional connection of a current-carrying con-
ductor to ground) provide an alternate path through
which current can flow.

7.04 Current will not flow through an open cir-
cuit,. but some current will flow through every
complete conducting path provided. Current di-
vides itself among all the loads connected to a cir-
cuit according to their resistances. Total circuit
current depends on the total load. For eiample, in
a circuit where a soldering iron draws 10 amperes
of current and a grinder draws 5 amperes, total
circuit current is 15 amperes, divided as shown in
Fig, 7-2.

7.05 IffaA electric drill is added to the circuit and
draws an additional 7 amperes of current, the total
circuit current will increase to 22 amperes. In other
words, added loads cause total circuit current to in-
crease. If you touch the hot conductor and any
grounded conductor at the same time, your body

:..SOGIURING IRON DISC GRINDER
DRAWS:10. AMPERES : ; ; . DRAWS 6 AMPERES.

.

F4 7-2.° Taal current depehds on total load.

9
k

becomes an Added. load which also increases the
total circuit current The amount of current increase-
will be determined by the electrical resistance of
your body at that particular time. The magnitude
of current flowing through your body will deter-
mine the seventy of shock and extent of injury.

7.06 Electrical circuits are referred to by their
voltages. The'most common voltages for residential
and industrial applications are.120, 240, and 480.
Circuits for ordinary lighting and small fractional-
horsepower motors are usually 120 volts. For large
motors and plant machinery, 240 and 480 volt cir
cuits are common.. The National Electrical Code
defines high voltages as those exceeding 600 volts
and low voltages as those between 24 and 600 volts.
This can be misleading in tirms of safely, however.
Do not be deceived intNtfinking the term low volt-
age means low hazard, because...you can receive a
shock or bilin frorn'atiy energized' circuit, no matter
what'the voltage may be..

7.07 "Safety" low voltages are those voltages
lower than 24 volts, not because they elitninate
shock hazards but because they reduce the severity
of injury when shock occurs. Typical applications
include hand lamps and portAble electric tools
powered by 6 to I 2 volts. Foe a worker in a metal
tank, shocks from a normal 120-volt circuit can be
fat: Due to the lower energy level in lOw voltage
devices,°a less severe shock is likely. Thus, safety
lo voltage devices are recommended for work
insi etal Its or in hazardous atmospheres.

75



Electrical Injuries

'7.08 The. extent of injury received from an elec-
. tric shock is determined by the amount of current
that passes through your body, the path it takes,
and the length of time you are id contact with the
current. Voltage never killed anyone, it is current
that does the damage.

"7.09 Compared to the amount of current nor-
mally present in most circuits and appliances, the
hazardous and fatal levels of current are very
smallconsiderably less than one ampere (see
Table 7-1). Note the current values are given in
milliampereS (thousandths of an ampere), so 200
'milliamperes equals 0.2 of an ampere. An ordinary
.120-volt lighting circuit may have as much as 10 to
12 amperes of current flowing through it. That is
many times more thad enough to be fatal if the
same amount of current flowed through your
body.

7.10 Electrical shock occurs if your body be-
comes part of an electrical circuit. This can happen
in three ways:

1. CONTACT WITH. BOTH THE HOT AND
NEUTRAL CONDUCTORS OF A CIR-
CUIT AT. THE SAME TIME. Your body is
then just like a light bulb filament or the
windings in a motor. It, too, becomes a
Load, between the conductors through
which current will flow.

2. CONTACTING A,CURRENT-CARRYING
CONDUCTOR WHILE IT IS IN CONTACT
WITH GROUND. his is unintentional
grounding.

3. SHORT. CIRCUI occur when the
hot conductor contacts metallic. parts (han-
dles or frames of a tool, for example), caus-
ing them to become energized. You can re-
ceive a' shock if you are in contact with
these energized parts wheh this happens.

,

7.11 Most fatal electrical shocks occur because
the current flow is through or near the heart. For
example, if the path is through both arms or an
arm and a leg, as illustrated in Fig:"7rkthe current
passes across the chest and eitlifrthteugh or
around the heart. A current of 100 Milliamperes
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Table 7.1. Effects of electric current on the
human body. I

CURRENT
(Milliamperes) EFFECTS

''1 or less No sensation - probably not even
felt.

Non-
Lethal 4

1 to 8

B to 15

Shock is felt but not painful. In.
dividual can let goarwill. Muscular
control is not lost,

Painful shock. Individual can let
Range go at will besatise muscular control

is not lost.

15 to 20 Painful shock. Musiular control Is
lost. Cannot let go.

20 to 50 Painful. Severe muscular contras.
tions. Cannot let go.

Lethal

50 to 200 Possible ventricular fibrillation. (A
heart condition that results in
deathdeath - no known emergency

available on the job.)Flange Macular contraction and nerve
dalna9e. .

Over "200 Severe burns and severe muscular
contractions- so severe that chest

. muscles clamp heart and stop it for
the' duration of the shock.

passing through the heart and lasting only one-
third of a second can cause ventricular fibrillation
(veniTRIK-ya-lur fib-ril-LAY-shun) of ,the heart, a.

Fig. 7-3. Fatal injuries can occur when shock
current passes through your chest.



condition wheirethe heart flutters uselessly-and cir
culation stops.. 1;t: usually results in death, because
revival requires immediate use of a heart defibril-,
lator by a medical technician. It is unlikely the
equipment and the personnel will be available to
aid every victim of fibrillation.

7.12 The effects of nonlethal amounts of current
passing through the body range from a mild tingling
sensation to severe Pain and muscular contractions.
The muscular reactions'are particularly hazardous
when you "freeze" or are unable to let go of the
source of the shock. Other effects include burns,
internal hemorrhaging (severe internal binding),
and respiratory problems. In addition, secondary
'accidents can result when you suddenly pullback
after receivjng a shock.

7.13. Despite being in the lethal range, shocks
from currents in tcess of 200 milliamperes are not
necessarily fatal. If the shock is severe enough, in-
stead of causing heart stops com-
pletely because. the chest muscles contraet. Then, if
contact time is short and heart massage and
mouth-to-mouth resuscitation. are started imme-
diately, it may be possible to restore normal heart
action and circulation.. When the heart stops,
proper revival procedures must be administeAd
within three tofour minutes to save the vietim: 1
delayed longer than 4 minutes,.life cannot. be re-

red.

Table 7-2. Typical electrical resistances.

Dry wood 200,000 to 200,000,000 ohms per inch

Damp wood' 2,000 to 100,000 ohms per inch

No. 10 copper wire .1 ohm per 1,000 ft

HUMAN BODY:

Dry skin 100,000 to 500,000 ohms

Wet skin (perspiring) down to 1,000 ohms

In water down to 160 ohms.,

From hand to a foot 400 to 800 ohms

Through the heed, from ear to oar, approximately 100
ohms

OHMS LAW: I

. QUANTITY (AMPERES) Pressure (volts)
Resistance (ohms)

E MPLES:

ry skin:
volts = 240,000 ohms has than 0.5 milliamperes

B. Moist or wet skin:
120 volts 1000 ohms 120 milliamperes

C. Skin immersed or drenched:
120 volts = 150 ohms 800 milliamperes

for shock protection. With dry skin, a shock from a
120 -volt circuit may be less than one milliampere
of current with little' or no sensation. However,
even a small amount of perspiration or moisture on

t.,t..4e.skin reduces resistance so drastically that shock
current can suddenly reach lethal levels.' Also, if
you are standing in water or leaning against a wet
surface, shock currents can reach 800 milliamperes,
which is substantially above lethal levels.7.14 Since speed is essential, start rescue and

first aid measures as soon as it is safe to do so. Do
not, however, touch .a shock victim while he is still
in contact with the current. If you cannot shut off
power, drag or push the victim away from contact
with a piece of dry rape, cloth, wood, or other
nonconductive material. Be sure the item is dry.
because current can now through wet rope, cloth,
or wood. If "live" wires are lying on or near the
victim, use a dry nonconductive object to lift them.

away or to pull the victim. to safety. Then call foi
medical assistance and begin first aid inimediately".

7.15 Your skin,, condition when yoU Contact
electricity greatly influences the severity of the
shock. Dry skin has a very high electrical resis-
tance, as indicated in Table 7-2, and significantly,
reduces shock effejis. However, skin conditions.
change too often and rapidly to be depended on

Preventing Electrical Accidents

7.16 Electrical accident prevention is simply
avoiding contact with energized circuits. While
operating electric tools or equipment, insulate or
'isolate the current-carrying parts. During mainte-
nance, repair, setup. Or servicing of electrically
powered devices, shut off power or. at least de-
energize' the circuit involved. Let local safety pro-
cedures and common sense dictate when to take
electrical safety measures.
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7.17 Electrical wires and cables are insulated
with rubber or plastic to isolate the current-.
carrying conductors and are further 'protected by
flexible or rigid conduit against damage. The in-
sulation prevents contact between live wires except

A,
,



where the insulation is damaged or stripped away
to make circuit connections.

7.18 Wires with damaged or deterioraled in-
sulation should be replaced. Only for emergency
temporary repairs should these wires be wrapped
with electrical tape. Where two or more wires are
joined, the connection is normally taped, or
capped with a thimble-like device called-a wire nut,
or coated with special "potting" compounds 'to
prevent accidental contact with a bare conductoiY7

7,19 When current-carrying parts of an electrical
circuit must be exposed during maintenance, shut
off and lock out electrical lover. This not only
prevents accidental .equipment operation during
maintenance, but also prevents injinies "if, you

. should touch or fall against an exposed conductor
nearby. Since it may not always be possible to de-
energize all nearby circuits, you should know
which circuits are energized and which are not
before starting the job. If possible, place rubber
sheets or plastic shields over and around exposed
energized parts where contact can occur..

7.20 Always make sure .you know what 'is be-
hind or under material you are drilling or cutting
with a power 'tool. Should the tool penetrate ener-
'gized electrical wiring inside 'a wall or behind an
obstruction, accidents and. injuries can occur.
Current from the energized circuit can flow
through the tool you are holding and through your
body to ground. Avoid such accidents by referring
to electrical blueprints or consulting the electrical
department to be sure no wiring is near where you
must drill or cut.

Overcarent Protection
7.21 Electrical circuits are designed to operate

below or at maximum rated current levels. Forin-
stance, many 120-volt circuits operate at .or below
20 amperes. Should this current be exceeded, thg
Circuit is subjected to an overcurrent condition
(overload). FUSES and CIRCUIT BREAKERS,
however, act as safety valves for electrical circuits
and they open the circuit when overloads or short
circuit conditions occur. They protect you by pre-
venting operation of equipment 'with damaged or
clfective circuits which could produce shock haz-
ard% They also protect equipment and circuit com-
ponents from damage from excessive' currents.

7.22 A "blown" fuse or "tripped" circuit breaker
indicates something is wrong. Usually this is a short -
circuit or current overload. Do not attempt to re-.
energize the circuit until the problern is corrected:
Normally, only electricians are allowed to replace
fuses, reset circuit breakers, or make repairs to cor- .

rect circuit -problems. Also, often the electrical
maintenance department is consulted before any
circuit is energized or deenergized. Do not attempt
any of these tasks unless you are authorized and
trained to do so.

7.23 Fuses and circuit breakers normally provide
adequate overcurrent protection, but are, not de-
pendable protection against shocks for two reasons.
First, they only react to currents greater than their
rated amperage. This means a 15 ampere fuse is not
affected by a short circuit producing only 10 am-
peres of current, and that is more than enough to
kill somebody. Second,fuses and circuit breakers
do' not react quickly enough. A shock current of
100 milliamperes for one-third of a second can be
fatal. Yet it can take longer than that for a 15 am-
pere fuse or circuit breaker to open a circuit 'even
when the current is in excess of 15 amperes.
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Use these prograthed exercises to help check your learning progress.

7-1. Electric current in a circuit is meas-
ured in

7.1. AMPERES

REF: 7.01

7-Z Normal current flow in a circuit is
through the hot wire and the loads,
returning through th 7-2. NEUTRAL, WHITE, or GROUNDED

REF: 7.03

wire.

7.3. High voltages are those exceeding
volts, Snd "safety" low voltages 7-3. 600 volts

24 volts

FIEF: 7.06

_
are below volts.

7-4. Electric shocks are caused by

1-4.
,--...\65,1,,i,

CUR RENT v
VO LTAGE

REF: 7.08

NOT by

7-5. Electric shock is more likely to be
fatal when the path of current is
through or near the 7-5.

s

HEART

REF: 7.11

7-6. T1 rescue a shock victim, first lift ''''''
away "live" wires with .a dry

object, then pull him
7.6. NONCONDUCTIVE object. Make sure

the object is dry.

REF: 7.14
to safety.

7-7. Electrical accidents are prevented by
avoiding with energized

7-7. CONTACT

REF: 7.16

tircuits.

7.8. Fuses and circuit breakers open elec-
trical circuits when or

7.8. OVERLOADS or
SHORT CIRCUIT conditions occur. They
open the circuit whenever current exceeds
the ratings of the fuses or chit breakers.
REF: 7.21

conditions
occur.
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Grounding

7.24 A GROUND is any conducting connection
betweeh an electrical circuit and earth. Unplanned,
unintentional connections to giound are GROUND
FAULTS. Proper grounding helps keep voltages
confined by avoiding dangerous differences in volt-
age levels between two conducting surfaces. In

' grounded-neutral power systems, the neutral con-.

ductor is connected to ground. This connection is
referredeto as the circuit ground.

7.25 CIRCUIT GROUNDING can be more easily
understood by looking at low voltage secondary
circuits found in most industrial plants. ,Such a
circuit, 120-volts, I5-amps, with a 10-ohm circuit
giound and ungrounded conduit is illustrated by
the schematic in Fig. 7-4. When a short circuit oc-
curs because of insulation failure; the ungrounded
conduit becomes energized. The conduit now has
the same potential (120 volts) as the ungrounded
circuit conductor inside it, but no fault current
can flow because the conduit is not grounded and
the .fuse doesn't blow. But anyone touching the
conduit and ground will experience a shock which
could be fatal.

7.26 Even if the0 conduit And the circuit are
separately grounded, as in Fig. 7-5, there is still a
risk of shock when a fault occurs. Under the con-
ditions given in the illustration, 4 amperes of fault
current flow from the conduit to ground, through
the earth to circuit ground and back to the rfused
conductor. The 4 amperes of current are not
enough to blow the fuie, but more than enough to
cause injury or death. In addition, there is an
80-volt potential between the conduit and ground.

7.27 Connecting the conduit 'and the neutral
conductor to a common ground, as shown in
Fig. 7-6, provides better shock protection than the
other conditions just described. The conduit and
the neutral are are connected at the grotind point.
Thus, any fault between the hot conductor and the
grounded conduit is the same as a short circuit
between the hot and. neutral conductors. A large
fault current is created which quickly blows the
fuse. A small amount of voltage appears momen-
tarily on the conduit, but only for the short time it
takes the fuse to blow.

() 80

Fig. 7.4. Circuit grounded conduit not
grounded.

FAULT CURRENT 4 AMPS

VOLTAGE OF CONDUIT 80 VOLTS \\ / CONDUIT
FUSE DOES NOT OPERATE

.."\15 AMP FUSE

120
VOLTS

isiplAuLT
CURRENT

10
OHMS

20
OHMS

Fig. 7.5. Circuit and conduit grounded separately.

CONDUIT

120
VOLTS

FUSE

25 OHMS

FAULT CURRENT LARGE .
FUSE BLOWS QUICKLY.
VOLTAGE OF ,CONDUIT SMA CAND MOMENTARY

FAULT

Fig.- 7-6. Circuit and conduit connected to
common ground.

7.28 EQUIPMENT GROUNDING is a method
of shock protection for both portable and station-
ary electrical equipment. It uses an additional wire
(green) to ensure the handle, case, frame, or other
exposed metal parts of an appliance are connected
to 'ground. As shown in Fig. 7-7, this grounding
wire does not carry current except when a short
circuit occurs and a fault current develops between
the hot conductor and tool frame. If the fault
current is large enough, it will blow the fuseor trip
the circuit breaker. If not, the grounding wire at
least provides an alternate path (instead of through
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Fig. 7.7. Typical equipment rounding circuit.

your body) for carrying off a fault current.

7.29 The shape and arrangement of plug prongs
and outlet slots prevent incorrect connections of
the equipment grounding circuit: When a short/Cir-
cuit develops between the hot conductor and the
frame of a two-wire ungrounded appliance, there is
no alternate path for the fault current. ThUs, if you
touch the energized metal parts while in contact
with ground, you will receive a shock. But,' in
three-wire grounded equipment, the short circuit
current is carried off by the grounding wire.

7.30 The grounding wire must be in good con-
dition and securely connected if equipment ground-
ing is to be effective. A loose, corroded, or poorly
connected ground connection can produce a high
resistance to the flow of current. This can cause
some of the fault current to flow through your
body instead of being carried off by the grounding
wire. For this reason, it is good practife to regularly
check the condition and security of the grounding
wire in tools and' appliances that have equipment
grounding provisions.

Protection Against Ground Faults

,7.31. A GROUND FAULT is any path (circuit)
established' unintentionally between a current-
carrying conductor and ground. Besides occurring
in defective equipment, ground faults can result
,when serviceable equipment is abused, such as acei-
dentally setting or *copping an energized electric
tool in water. Depending on conditions and the
nature of the contact,' a ground fault4has either
high or low resistance. If it has low resistance, large

amounts' of current flow,and the fuse blows or the
circuit breaker trips to open the circuit.

7.32 Shock hazards are'-greater when the fault
has a high resistance and not enough fault current
flows to blow the fuse or trip the circuit breaker.
In such cases, a GROUND FAULT CIRCUIT IN-
TERRUPTER (GFCI) can protect you against
shock. Under normal conditions when no ground
faulNsiits, aS in Fig. 7-8(A), .the GFCI does
'nothing. However, the instant a ground fault
occurs, there is an imbalance of current between
the hot and neutral conductors, as shAn in
Fig. 7-8(B). The GFCI detects this 'imbalance and
immediately opens the circuit before the fault
current can reach a hazardous level.
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Fig. 7-8. Ground fault circuit interrupters (GFCI).

NEUTRAL

BALANCED CURRENT_ NORMAL OPERATION -
GFCI DOES NOTHING
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HOT
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__NEUTRAL cazi 0
_TEST

REDUCED CURRENT IN NEUTRAL
WIRE DUE TO CURRENT DIVERTED
THROUGH FAULT

GFCI IMMEDIATELY OPENS
CIRCUIT TO STOP CURRENT FLOW



7.33 CFO devices suppleMent the protection of-,
fered by fuses or circuit breakers because they reaa
instantly to very small amounts of fault current,
For example, someGF.Cis react (trip to open the
circuit) in, only 0.025 of a second for a fault cur-
rent of. only 0.005 of an ampere (5 milliamperes).
The GFCI reacts only to ground faults and not to
short.circuits (hot-to-neutral or line-to-line faults).
However, short circuits often create a sufficient
overload to trip circuit breakers and blow fuses.

17.34 Examples of.portable GFCIs Rir protection
at the point of use are illustrated in Fig. 7-9. Some
plug-in units are small enough to be carried in a
toolbox. For permanent applications, wired-in
models and combination GFCl/circuit breakers can
be installed in or near the distribution pan'el. Some
outlets or receptacles also have built-in GFCIs. Be-
cause of the variety of GFCIs and the protection
they provide, many plants are installing them in'all
normal duty, I 20-v-olt electrical circuits, especially

. those for portable electric tools.

Hazardous Locations

7.35 ,Electrical equipment and wiring installed or.
used where Itummable materials or exploSive at-
mospheres exist require special safety measures.
When the hazards cannot be limited or eliininated
by ventilation, then local codes and regulations
usually require the equipment and wiring to be in-
trinsically (inherervIY) safe and/or explosion proof.

Fig. 7-9. GFCI devices at the point of use.
.441w

That 'is, designed to larevent the ignition of a
surrounding hazardous gas or vapor mixture.

7.36 Electrical equipment considered INTRIN-
SICALLY SAFE is incapable of 'releasing enough
electrical energy to ignite a hazardous atmoiphere
under normal or abnormal conditions. This general-
ly applies to equipment with safety low voltage
(less than 24 volts). However, the,:degree of safety
provided depends on the nature and concentration
of the hazardous material. For thii reason, intrinsic
safety is rated and specified for certain maximum
proportions of various materials in. air.

,

7.37 EXPLOSION-PROOF equipmerit is capable
of containing an explosion Within itself, so the ex-
plosion cannot ignite the .surrounding atmosphere...
The enclosures and guards placed over light bulb's
in hazardous locationS are explosion proof. The
special, protected hand lamps used for temporary
lighting in such' areas is another example.

Portable Power Tool Safety .

7.38' Never use faulty power tools. When tools
or their cords are damaged or defective, replace
them at once with tools in good condition. Darriage
to electric wiring and insulation can cause the
metal parts of any tool, machine, or structure to
become conductors of electrical current. Also, un-
less you are insulated from ground; you will receive

PLUG -IN

14.9,f Multemil. 11W
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ashock when you contact the circuit. If equipment
.grounding is provided, the grounding wire will
carry off most of the shock current. The grounding
wire can make the shock current harmless if it is
correctly designed and securely connected.

7.39 The reason for grounding ,tools and ma-
chines is because resistance limits current. More
current flows through a low resistance conductor
than through a high resistance one, so a low resis-
tance path to ground provides a considerable
amount of protection against shock by diverting
the current. Clothing and dry skin offer some resis
tance and protection, but a properly connected
green (grounding) wire in the three-wire grounding
system provides a better path of very low resis-

_ tance to ground.

7.40 Unfortunately; the three-wire ..grounding
system is not foolproof because it Can be ignored
or evaded, and the results are accidents and,in-
juries. A ttueeuong plug can be connected to a
two-slot receptacle with an adapter, as.shown in
Fig. 7-10. The short° "pigtail" %vice completes the
ground connection circuit. HoweVer, this pigtailis
frequently ignored because it takes a little extra
time.and effort to connect it. Even when it is con-'
nected properly, the connection point has to be a
reliable ground or protection is lost. If you use an
adapter, you must connect the pigtail to ,a suitable
ground.

7.41 Equipment 'grounding offers no protection
if the grounding contact is broken off Or bent over
in an attempt to insert a three-contact plug into a
two-contact receptacle. This is aoVeliberatelyun-
safe act for which there is no excuse. Use either an
adapter or a three.wire grounded extension cord to
reach a source of power through which the_ground-
ing connection can be made.

7.42 Even when using a tool with the grounding
protection properly connected; there is a chance of
electric shock. This is because your body is
groUnded through the same grounding wire that is
connecting exposed metal parts to ground, If you
touch an ungrounded current-carrying conductor
while you are grounded through the tool you are
holding, you will receive a shock. So be aware you
are grounded when. holding the tool; and take
special precautions to avoid contact with.hearby
energized circuits.

TWO
PRONGS

THREE
SLOTS

ADAPTER GROUND
WIRE "PIGTAIL"

ACF.OUATE.PROTECTIO.N
DEFENDS ON THE
1ELIAt3ILITY OF
THIS GROUND

THREEWIRE
SUPPLY CORD

-Fig. 7-10. Proper use of equipment grounding
adapter.

Double-Insiilated Tools

7.43 Two-wire, DOUBLE-INSULATED tools are
alteniativ s to the three-Wire equipment grounding
system. They are designed and constructed so' ths
operator is insulated from possibleshocks by a case
or liner of insulating material.

7.44 All tools powered by electrical energy have
FUNCTIONAL INSULATION: the 'normal insu-
lation around wiring and other current-carrying
parts. Double-insulated tools have an additional, in-
dependent insulation system called PROTECTIVE
INSULATION. If-protects the operator from shock
if the functional insulation fails.

7.45 Some, doubleAnsulated tool have plastic
housings similar to the plastic case of he portable
sander in Fig. 7-11. Tools with metale teriors. are
double-insulated with a plastic inner finer which
surrounds and isolates any metal part that might
become energized if functional insul ion fails: In
addition, the housirigs of switches o controls are
made of nonconductive, materials nd the tool
shaft or arbor is fitted with an insulating sleeve.

Electrical Safety

7.46 Workers in every plant should take these
precautions for electrical safety:

CONSIDER ALL ELECTRICAL CIRCUITS EN-
ERGIZED AND DANGEROUS until you are cer-
tain they qe not.
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INTERNAL METAL FRAIN

Fig. 7-11: .4 doubleinsulated sool.'

CHECK 'YOUR WORKAREA for puddles or wet
surfaces: nearby energized, circuit's that must be

,-avoided, and metal pipes" or posts against which
you could In grounded:

,D0' NOT. WEAR RINGS, WATCHES, or other
metal jewelry items when working near electrical
circuits.

NQT,..tiSE METAL LADDERS or uninsulated
metal tools on or near. circuits.

USE° ONLY INTRINSICALLY SAFE" OR- EX7
ILIALoN-PitooF TOOLS AND HAND LAMPS in
6'zIrdbuslications: : Minimize shock hazards
Metal. tanks _by, using loW,,,voltage (6 or 12 golf)

° equipment. 1

SHUT OFF AND LOCK OUT POWER before re:
pairing a circuit or attempting a mechanical repair
near an exposed electrical hazard. :s

EXAMINE ALL ELECTRICAL. TOO*,
EQUIPMENT for signs of damage or4eteiiin'ation.

DO -NOT ENERGIZE OR DEENERGIZE ANY
ELECTRICAL CIRCUIT UNLESS:

I. You are authorized to do so..

2. Yod are familiar with circuit controls'and °

you know what is connected 'tn the circuit

3. , All other workers are not in danger and
." have beep specifically notified, power

,1 about to be turned on or off.
' 2
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Use th programed exercises to.FidIP cbe learning progress.
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!Ail:), itv-4irift-:In.equipmeni grounding the green '4.rP.

lwire Provides an alternate path for "
, carrying off

,-_," O. FAULT CURRENT. It provides shock
protectiOn when the case or frame of
a tool is energizedby a fault current.
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; When a fault has a high resistance and
fault current is not enough to blow the
fuse, a can protect you against!

7-r f;:
s

-

GFCI (ground fault circuit inter-
rtapter)

-

REF; 7.3e
lectrical shcick.

7-12.

e

41

.

E '. - ent incapable of0
.. ourttmosphere or

_

c aining an explosion .

wit i called safe

' 7-12.,..

'

.

INTRINSICALLYsafe or
,.,EXPLOSION proof

. .
REF: 7.35, 7.36, 7.37 ..

gr,._,.......::. ,_L., j390f.
)1 ' ., :.

1,-413.',
$ '

1

.

The short "pigtail" wire on an adapter ,

;tie connection
7-13. GROUND. If the "pigtail" wire is not

connected, theprotection offered by
the three-wire system is lost.

1

iREF: 7.40

,:..,,,io6pletes ,___:______

4Or a three-4.4ire plug iri,a.two-slot
-

-6ittlet. , , ; 0

. A

2 1,6r; a iFireeprong.prujit is an unsafe -
."...._

act to the grounding
7.14. BEND OVER or BREAK OFF.

This eliminates the protection offered
by equipment grounding.

REF: 7.41

.prong. .6:'

.
4-15.\ -'

_

A liner of insulating mate in
P tools protects

7-15.

..

.

.

DOUBLE-INSULATED

REF: 7.44

the operatlir frt3m shocks. '

7-16. All electrical circuits should be con-
sidered and dangerous

7-16.
P

ENE

'REF:'

,,until pKoven otherwise. .



SELF.pH.ECK

. What unit is used to measure the currega
flowing in an electrical Circuit?

Volt , -

Ohm .

Ampere
Watt,

.

-2. Electric shocks are usually fatal if
shock. current exceeds

a. 0.02 amperes
b. 0.02 milliamperes
c. '0.2 amperes -.

d. 0.2 milliamperes

,1

,

7-6. Vif,tyydc it good practice to connect the
inqU'pal conductor 'end the metallic
conduit of an etectrical circuit to a
common ground?

e,' Betted

'

11:;hir'Elirninate ground imilts
shock protection

'Reduce fault current
Impicive circuit emf

,,7-7. The equipment grounding (green) wire
, ,

. .',-dcies not carry current except when

tr't

.3. WhiCh of the following effects of
eleCtric,,,shock require iminediate
atioii_li6n by trained medical
perresonnel7

a. Muscular contractions
b. Ventricular fibrillation

All of the above

P-4.. When the insulatiori on current-
.4 tarrying wires-in a circuit is damaged

or deteriorated; the wires should be

replaced
separated

4taped
stripped

a.

b.

c.

d.

a fault current occurs
it is not grounded
the fuse blows
overheating occurs

A device that reacts to open the
circuit when a fault current as small
as 10 milliampereeoccurs is called a /an

circtikteaker
. b. EMF det4atar

c. GFCI
d. fuse

7-9,1 purpose of the shOrt "pigtail" wire
on an adapter fora three-prong plug is to

a. elimtnata itatic sparks
b. complete the grounding circuit
ix replace a GFCI
d. increase line-to-line resistance

What amount of current will cause a "rip
15-arripere fuse in a:120-volf Circuit to
open (blow)? .

microamperes,
iltiamperes

rent exceeding 15 amperes
of the above.

7-10. hen Using uble-insulated tools,
il _

rotection against shocks is provideilgc,
y the -:,.1.4..,-

two-wire supply cord
three-wire supply cord
plastic case or liner
pigtail wire

. 0
.,,ta .91,



ANSWERS TO SELP.CHECK QUIZ

7-1. o. Ampere, REF: 7.01.

7.2. c. 0.2 amperes. REF: Table 7.1, 7.09.

7.3. b.' Ventricular fibrillation. REF: 7,11.

7-4. a. Replaced. REF: 7.18.

7.5. c. A current exceeding 15 amperes. REF:
7.23.

7-8. a. Batter shock protection. REF: 7.27.

7-7. a. 'A fault current occurs. REF: 7.28.

7-8. c. GFCI. REF: 7.33.

74 b. Complete the grounding circuit. REF:
7.40.

7-10. c.\ Plastic case or liner. REF: 7.43,.7.45.
1.

87
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Workers lOttutewater treatment systems are subject tO''dangarsl,q,ri.'.
...

. .: , 4 . ,-,..,,g
essociatud0 fires and explosions., EleCtrical fires,ar01.W.0,
possibilit. nea plant that uses large amounts of electrid0 tal?owee
,pumps, flinsonviayers, :incinerators, and other equipment Ax.: 'rouse,

11 -gasoline and (pet substances that can result in Class A fir* ::Ofte

stored-ialain* large quantities. Instructionregarding ver40 4typea
of fires[how they can be wain uished, andetill better how4ek,;,cali 11'.:L

,,prevented, tø an important par of a safety pr gram.
.

,

4 tl,'.

I EXnlosiOnPoSeibilities constitute a part ardu y dangeroua,hazard1 I
Methane, the explosive gee responsible for many coal miner deaths, ca ,

found in manholes, well,s, and digester tanks. Hydrogen;auifide p uced
dbring sewage decomposition is another explosive hazard. :Casoline ad ,bther
volatile carbon compounds often find waY. into wastewater syste44%frOm.

,.* leaking storage tanks, discharge from garages, colmMerCial'aehome dr1441eaning',
operations, or from chemiCal-industrialYiTlants. :-: ,.

.
-1 i

Awareness of explosion hazards and mastery of techniques to be used in .

2 .

. .

oroteCtinaTeneselfand colleagues from these dangers are important
objectives of a safety education program for wastewater system workers.

- This section includes some teaching-learning materials in this-area.
Ihe reference sectiorvidentifies additional resources. -

. .
. / .

. . .



., j.earnina 'Resource 016. .

..::"Plapt Pafety and Good Housekeeping" , ,

,,,--Chapter V4. Operation of Wastewater Treatment Planta: A Field
Study Training Program VoL. II, 1980
gaerlii(eaneth D., Project Director
Olifor04,State University, Sacramento
600W11:04reat :.

Saa g)rama ok-CA 95819
.,..,,

This chapter Includes a short section on fire prevention which is
'AProduced below. The basic ideas of the sectionshOuld he required
knowledge for all workers in alwastewater treatment plant. Supervisors and
workers must NOW-conatantly-to implement the fundamental fire' prevention

.?practices, listed in section 14.42 -4'

,14,4. FIRE PREVENTION

Fires are a serious threat to.the health'and-safety of the operator and
to the buildings andiequipment in a treatment- plant. "Fires may injure or '

cause the death °Van operator. Equipment damaged by fire may no lonper
.

fOnction properfi,'and your. treatment plant may have difficulty. adequately
treating the'influent wastewater.

-CoOdeakety practices with respect to fire, prevention require knowledge
of: 0

1. `Ingredients necessary for a fire.
2. Fire control methods
3, Fire prevention practices

14.40 INGREDIENTS NECESSARY .FOR A FIRE

The three-essential ingredients of all ordinary fires
7s

.

.

1, FUEL - paper, 'wood, oil, solvents, end- gas

HEAT - the degree necesaary4o valibrUe-fuel acCordingto
nature.

. AI.; ,
OXYGEN: - aotmally at leastL,Wpifeeper,Opoxygen...An theair is
necessary to sustain a fire
the ghter the hlazeiand mire -rapid the'eombilatign..

4fLvextinguish. ajire, it is'necessaryto remove onfy-One-of the' essential's

are:

..2i0eOfingriteMperaturd4qd heatOntrol)

2. ".SMOPO*11g.--(oxygen . control):

. .
'

',;,Isolation' feeli-contrel)

,

.-F,Irescare leased as or Dttype fires, accordinrtowhat is
burning

92'



ClassA fires (geniiral combustiblee such as wood, cloth, paper, or
rubbish)' are usually controlled by cooling as by olio of water to cool
the Material.

Class 11 fires (flamahliquids suchas gasoline, oil, grease, or
'paint) arw6aually smothered by oxygen control.- nu by use of foam, carb n
dioxide, or a dry,chamlcal.

Class C fires (electrical equipment) are usually Smothered by oxygen
control - use of carbon dioxide(or dry-cheical extinguishers nonconductors
of electricity.

D fires occur in combustible metals,' such as magnesium, lithium,
,or.sodium, and require special extinguishers and techniques.

Use carbon dioxide compressed gas extinguishers to control fires around
elebtricalcontacts. Do not use soda -acid type extinguishers because the
electrical motor will have to-be rewound and you could be electrocuted
attempting to put out the fire.

414

KnOW where.Jire extinguishere and hoses are kept and know where yard
hydrants are 146Sited, what each is for, and how to Use them.

14.42 FIRE PREVENTION PRACTICER'
.

. You can prevent fires by:

1. Maintaining a neat and clean work area, preventIng accumulation'
of:rubbish..

.
. .

2. Putting oil- and paint-soaked ragsN,itt.coyeredimetal containers.

5. Observing, all "no.smokieguAigi*.

: '],",-1, ''''. .:1.1.-
.

.

0

-4.' Keeping dire} eXits,estair fire lanei, and firefighting'...-.-
. .

equipmentOlearof obstructions-,
-!q- t'.

5. Keeping ally burnable materials away from. furnaces or other sources.
of igni4On.

!Reporting anY,fire hazards you, see. 'Are beyond your control,.
4-'1, especially eXetillcal hazards.:whIc14*Vbe source of many.fires.
-1,

.'Finally, here again are the things to remeMbet:

,

.
. .

1.: Prevent fire by gati'd housekapp ng and proper handlingof fiamMablea.

,,-.

: . .-
il'_

.
..

2'. -Make sure that everyone obeysAno: smoking'
;

signs in all:areaa
ilelar2.)explosive or.flanimable'Otes,,,

"4.

:

3. In as&of fire, tyrn i the alarmAmmtdiately,and make sure'-'.

.*,: that the fire depa tmdEi properly directel.teothe place of the
lire.

i.

'

. .....



4. Action during the fliut few seconds of ignition generally Means
the difference between .deatruction and control; Use the
available portable firs-fighting equipment to control the.fire,
until help arrivew..-

.

5. Use the proper o inguisher for that fire.),

6. Learn how to operate the extinguishers.

If it is necessary to get out of the building, do notstop'to get
anything - Just get outl .4

Can youprevent fires./ You can if you try, no let's bee what we can do
to preserve our wall -being and the water pollution control system..

If you guard against Urea, 'you will beprotecting,Your lives and your

conlMi411,01' kti

1.
t1

10. WACRNOWLEDCHENT

Mete'rial.in this section on Fire_Prevention,hppeared in the July 1970
issue of the Journal of the Water Pollution CentiO1 federation' on pages
1426 And 1427, as a Westewater,Wisdomtafk: Originally, the information
appeared as aNational Safety Council "5 Minute Safety Talk," published in

`the INDUSTRIAL SUPERVISOR.
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,
(,earning Resource 017 ,

...

...-1JUeAP...AEACUtLY..,!9111
The industrial commission of Ohio., livinion of tiefety and Hygiene
in cooperatien with The Society of Olo Safety, Engineers

.

246 Rorth High Street, .

P. O. Box 16512,
Columbus, OH 43215v..

This resource, described earlier in Section 1, euggeets that the aafety
education, fecua for one month in.a facility Duch as a large wastewater
treatment plant might. be fire safety.

The follawlng background material and teaching suggestions are offered.

Pm OUT THE 'PIKE

In 1978 fire claimed approximately 6,100 lives. The U.S.'Fire Administration,
set property, damage caused by fire during 1978 at approximately $4../i'billion.
TheadminimOsation'S figures ,also show that 'each day. 153 manufacturing and
basic industry installations were hit by fire andcthat 40 percent of th6ae
installations, never resumed produCtion. This means lost jobs, lost producri00
and buildingsthai may never be replaced.

. .

.
. .

.

'.. However, fire is.an essentidI partiof,iourOdves. We cannot. do wjeout it,
but,we.must prevent and stop unwanted fires Oat destroy our livea',Aobs

.

and buildings. We must put out the'fire.

.140.'",- -'- .

.
.

,; `

Or
The achievement'of such a.00, egUires the cooperation of all personnel.. ,

To prevent fires we must all 1.1.:, !togetbet. This also requiresea.commitment
by top management to provide eda46ate training An the operation_anci/44000OS0

4.:1;: fr.,'"
of fire-prevention devices.

'401";,A,v .,

,Fire preventiondeviCes and extinguishing agents,have been available for..
years. In recent years important developments in fire preyention have reduced
the problem to a great extent. Today, most industries offer fire preVention
training thrOugh their emplOyee safety edUcation programs.

Effecy* fire.. preventicin prograis tech eMploy$0 what causes ignition
and.whatOey 'cansdo to prevent ignitione-EmployeesIdAgerrehow.ta.use
all portable fire extinguishers, understand the importanCeafaeini
proper extinguisher for each class of fire;-know where fire eXtingoishers are
located .and :be aware of the prOcedurvo follow, if a,fire extinguisher needs
to .be recharged. , -;4

. ,

NOY industries have their own fire brigades. The brigadeShOuld receive
special training so all members are able.to operate available firefighting

.

equipment in order to cope with any firefighting problemrhat.MaS, be
encountered.

NOTE TO DISCUSSION LEADER: c't

if.your company has a fire brigade, describe the training they have4:43:d:-

(b.
95



Special training also should ho provided In empleYeee who in4ect
and maintain fixed deVicosinch au water supplies, hydrants, automatic detection
HYtitomwi oPriakler systems and manuai firefighting apparatum.

Housekeeping iu a very Important'pare of any fire prevention program,
Take the time to put wets paper in the noncombuatiblo containere that are
provided. Keep your work area 01.4.1All. Trash, such as oily rags or paper that
can cause mpontaneous iombnation, ahnuld not he nlinwod co accumulate,

Emploieea.muat comply with n6 smoking slime around painting area'', paint
storage facilities, oxygen tanks and flammable ilatild storage areas," jest
one lighted cigarette could cause a fire'that.would destroy our buildings,
jobs and peeaibly nom; lives.

4

In aroma whery'fire hazards cannot be totally eliminated, wil'Uuat work
Kw' a team and use every possible precaution to reduce the chance of fire.

NOTE TO DISCUSSION LEADER;

Bring a flte extinguisher to the Meeting and show your employees hoW to .

use it. Review, your companyrs, fire record and discuae it with employees.
Describe the fire protection available at your company, whore fire extinguishers
are located, and the evacuation procedures for employees' in your area.

We all.must be aware of the;problems that can occur because of human error..
Our plan covers all phases of a good fire preventionprogram and includes
specific duties that are assigned to key perSOnnel.

jogether we can,pat-oat.che fire before it starts. If we cooperate in
this efforts..we can make. our fire prevention program,work.

. .
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giriki on-pa-Job FISH SAFETY
...... ,

Chann n'14, 110te'Co,, Inc,
200, State Hood w

Seuth Deurflold, 1A 1)1373

i.

, .

. .This illuatratod 14 page booklet preaenta Cu* basic principlea of firo.
sfety. Thu boklut could bu Heed by o'onporVinor. toipresqnt Initially or
to review with hie worlcora (1) the Onuses, of induatrial tirma,f;M..,prevantivn
meaaurUs,, (3) what to 00 in .COHO pfiafiru, (4) ,different kindp,Of (114re:.,:,,
eXtingnishersc nod (5) q'fIrm rinfoty nb00144nt,, ,P'a ."

. .

'''' , ± ... ot'e .', ' L , 41, 1 '. ,p ;,....., ,,

i,batikloi. ekoileit Lim .Lorgo omo iit. ci,fottOrwittluti. Twelve common inzerila
ir"ul. tid°"!0t4,1410: cof,Appe,4,. 4 , , :0? A - N11 ,i, :,. - '

,

4 ,Olan !V41090.4,,: " - : . Portably Heaters
/Spontaneous Ignition Static glectricity .

4Iot Sutfacoa tz .
, Flammable Liquid hem

echanical Spark')
:Electrical Equipment' Welding and ,Cutting

. Fri:ition
)., ' . Aratin

ill ,.

'eache
.The 'example cited for ach hazard, together q other'Stith otheooctiono of the'

booklet, provide material for,p;supervisor-worker diacussien session on,fire safety.
?:):,



ttalifilini,194011T0010.
11 1m °lining Fatinguishere-,-,"The Right WaY"-.
N.P.P,A. Film Library
470 Park Avenue flooth 0

Now York, NY 1000 ... I
Mr. Koleli-MtOrall, Film Lihrarion.at the May Nate Piro Academy,- has

prepared rho following outilmewhinh should he useful when, using thiS
,.younnrcol

1. !Using Eitinguiehers--.Thil .Right Why"

A. Introduction Lo the Yilm . ..

I. Emphasize that in the inittat-ahote 4ntroducing subject imitter
-"of the film they intentionally chow improper use of the.. -,

extinguilhers. This As done ,Co show the importance of knowing. ,

,

how and when poreable extinguiahora.should be hoed.
4.

a)'The improper use includes the following examples:
';. J. The wrong agent4 are-intreducod to ho type of fit'''Kwhich ,

is being, attacked.
, , . .-

2.
:.

ImpropDT application af'cOrrect agoutis are shown in the
-,-following mahnerss .

, .

. .

a) 'flj agents are not directed, to the- base of 'the sire
.

nentopet4hb person, using the extinguishers0.
43) , rio agents are.introduced facing into the Wind -

rather than with the wind,at-their bodice.. In this
situat4on, the'agent will' -,not ''touch the'fire and

be able:toAo.iisis.' job.

;

2. -Acte4liHie Of,eXtinguiShers under controlled'ai ations should
be a pert"ef-yoUr training program.' Local-fir uthorities in
your jurisdictIon-ean'assiet you in plahning,t is part_ of your
program.

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

3. An employee,upon7leaVing your training'sessiOnw.ahould be
.

properly trained and ready' to act in case of A Tiresituation.
in,your'establishment, Their training should lalVe them
knowledgeable in the'areas ofsk -: . 7,

,a) When proper Lime'to'use aAlire extinguisher is in relation
to the 'fire.. Too .large: a fire or avAituation'where the
extinguisher does not sufficiently, do the job inteAded,for
itrequired imMealate-Otionto vacateuthe fire area immediately

b) Being-readY to properly operate the extinguishers, including --6

:1

th following:'-' -. -, , : - 77.' . -, : ''
,

.

.. - r ..
. :: .

1.fil*Wing where .the nearest'extingilisherito their work
is.and .exactly how it operates

,
... '",kl).-

24,' Knowing how to properly remove the extinguieherjrom
bratkets and put it into-O^I'eration.\ ,

,Knowing pr,oper procedures on what to do onceyour
' xtinguisher has been used."



4) Knowing that we aiWoyo eAlt:lhe Jiro doparil_ftr4
.hotore''WOYOttin 46y of the' itomo Snot efentiened, -160EC
Wail fires hocoM0 inonatotn-wo,o0nOnt otlttot,horause
WO didn'f vall Clio fire donettmont'firat, llao Of 011

Mitingniahor doemn'V qlwaVa gnatantoo wo.Will be anecoatifill
In eattlig tho We have it major prOhlion on our
tunic tf.w tiro not Onecoenfol and rho ftro dopartmont
hnourt'hean

Film Content and Dl000moion
.

I, ,Claosoo Of Vito EittIngnioboto
. °

a) Chow /1-.'for mice on OgdinnrY :130MhtlfatblOn (W00414 pApOr; Pto,)
It). Mama 11- for noo on flammahl6Alquid ftrno
o) Mona (r!, for tINO Olt ukvetricrilJtvoo ...

d) (:lung 1):- for tole on metal flreo ouch an magnoottiM
e) ClasomOntendod hir multtpla 'mow

1. Cloqo 11/- l'or o.O0 on fAammalatr, liquid and electrieat
Circle. x,

2, Nano A/B/0" 'fel' 100'On'Ordinet' mhouttbles'or flammable.
1141144a oy,oleetrIcal fire', Y im...

.

.:

2. Ilreolcdowc-Aftexent typos-of extinguilkert110- eat%
!Is'egp . 6(1.4)ttettOvely In the filM.

1. %-i-,
'.;.

'r
s

-.."".,t,.,

OPA'+';'ro.illae I. No F trO $tCuat ten
,,,'0 C Dopartment fl before beginning any

...,Qi nt activities.
Or P Ise up'your situationis your ,fire small enough-to't ithA:portable fire extinguisher? :

DOi*.lOhe buildtng immediately.
N4"W4J04Jeel it is amaft enoughto attack, go to the
;...:-4':,'14c/11.Owlitg Steps. : .

' ,

g 4ortiee-YOu knew what typo of extinguisher you have ,available
t4Nind what fires it can be used on, as whIl ae what, type
ire you have. fi you cannot determine either whet, type

eTfire you liSve or at type extinguishing agent youllave,
. HO,,NOT.USE YOUR EXTINGUISHER

cause
I Introduction of to Wrong

...

agent on a fire 'can ause the fire to spre d 'buildasp:,
as well as possibly causing seriousinjOry or death to the
ciperotthe extinguisher. If-you do u e the extinguisher,
keerftWeelf in a positten whbre you haV an exit from the
bulidiiig.

,
c 11'11Itl

t=4.1d) OnCe yaer'4xtinguiehee has been used,* ce sure it is marked
to -bb .refilled and recharged. Have a esignated plume for
extinguisher's in need of maim non o restore it to operating
condition. Even In the case whe e a .small amount of the agent
has beencused, the extinguisher must be refilled and recharged
prior toiremounting and being put'llack into service. NEVER'
PUT AN -EXTINGUISHEROMCK IN SERVIGEWITHOUT HAVING IT. CHEMED.
FIRST IF THERE IS ANY DOUBT.'

4..--Areas 'of Discussion With-the Trainees



a)" Fire escape plans and evacuation plans
within the building.

r

for 'Work areas

.

1. Fire Wardens/Floor Wardens
a) What are theitiduties in conjUnction with the

fire plan?
b) Alldworkers must know71410 their ,./arden'ill(and

what ihe,assigned tabk,for their area is: A
'fire situation is.no time to be ffildingOut '
that'employees don't knoW what_to do.

1. -Where in".the desigdated exit for. your area
in case of', fire? .

2. Where 'is your alternate means of escape?
3. Do all employees under your leadership in.'

the building know where their primary and
secondary- escapes are

2. Necessary:Information for Each Employee .

a) Know where th'e planned exits for'your work -
area are. . .) ,

.

.

Hew does the fire extinguisher in your work
area operate?. -I .

c) Where is the extinguisher and what type is it? . .

d) Do you know who the floor 'warddt in your area ft?'i .

e) Do you have any other. duties othef than Pasting
the building iTi case of fire?

'1))- Questions.For Use In Discussion Period With Your Group

1. Where Is the nearest fire alarm from your
office/desk?

2. Do you know how it operates?
3. -Where is the 'nearest fire extinguisher froth your

',desk/Office?
4. Do you'know-how it operates?
5. What type of fires- can your extinguisher be utilized':

4 on? .

6. That means it is whet Class.of:extinguisher?
7. 'Do you know how you will7exit your building in case_

Of fire? .

If your primary exit is bloCked,where is your
alternatwmeans of excape? . f

. 9. Is It necessary to worry about having ,a means of
escape from the fire when operating. your extinguisher?.
why?_

10. In detail, in your own words, could you effectively
relate to someone who has not operatedhyour fire
extinguisher the proper steps to put it to use?

Once your extinguisher has beep,used, especially if'
there is still a'quantity..of-the agent remaining in
the cylinder, can we put-the extinguither.back into-,-



12. What ieth0 extirig sher in question 11is only
removed from the bracket and doOn't feel as though
itqbas been used?

11. Do you knOw,.in enouili-!detA414 your place of employments'
fire 'lido? 'If pot, do'you plan to leatn about it?

7 _ ,



SAFETY: Laboratory-Operation.



Ahnkere 111.

with thereat!
i, materialuVA'
I probably ebi
i.7,Pape'ets of

1

,kA
These workers, h9wever,1 tprobably have not Iyad theresponsigility of i 0

being'in,,;Therge of-AJAheretory. They have not. been,reaponsible for.. . , ,

organizing'and qerating' aIaboratorY within' gate or federal-safety;
standarde,..;" -H -' ...-.! ,": -7,

A, 0

/ . 'If safety conditions' in'
are to imprevey; three thingeare'required: . ' .

. (....

4 1

he lahlOratoiy ak a,weatewater treatmerit plant are Softderned
PrehleMe1inher6nt-in working th chemicals 'end biologidek!
icallytabOraterY, juiroonifel'4",p lino' high (Whoa and

ge,ecienceit,FOOses;'Sonatuinenthey.Sre aware of many
oratfrYsaf4Y:. . ,a :

t7eChange in attitude

An extIdditureoftfundd7:-

-7Thp:development'of'cohmon sense

,

Iltefirat element le the montidiffiCuit.to'hch eve. Workerg7.oftenleef:
that ecause there have bee4 no, 'or few,:accidin in the past theres.rio

to change. ;--Thisis the most dangeeoUg at itude of The
,

'underlying'Inotivation Tor aA.alteretoi safety p ogiam should be the
. .

prevention of.accidents, notSorrective,Sction after the fact-.

Installation ofn.safety shower ial.ittle onsolation'to the'anolYst
who'lost the use of an' eye or been scarred r li e by -acid.

.tetting,experiended.empleyees td,thiti /About'dafety,astheyCarry out
theirlabqratory.ork-is all important,: Use of safetyposters, a talk by-'
management, or even a system of reward foremployee safety suggestions,'

sr
are possible ways Of bringing about attitude. change. It'isimportant that.,
these efforts to part of Acontinuing:program and no. a "one shot" effort.:-.1

'Tor #ew:employeea, safety must be an integr 4, not separate, part of their
training.in:catrying out laboratory procedure

.. -

No expenditure of money for'safetYnequiPent suchas eye wash4ountains, .

fire extinguisbers0;.Safety owers, etc.,41.il prevent accidents...*d yet

Pthis equipment is needed to eeden-the effectof accidentd-shouldthey oc
Safety' equipment. is expensive,and management may hesitate at-the'nUmber

- dollars needed. 'The,costlis'easily determined. Far:siore diffitcUlt to",

aacertain, hoWever,iis the cosp-Of.havinean employee permanently diaable,-
or4n the hospital are.
the for purchasing neededShfety equipMeUt. In alMostall-ca,des', .are:''

'.spent for ordinarY'laboratorY safety equipMent wilr'be far less then those,::
"spent" as a.result of one serious accident. In addition,..the:safety

.T.

equipment would have to belopurchasedlanyway,,as part:of corective action
taken after the accident. I,. . '
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Common woe is eameWhlit:dtfflcult tu:dofine. The dic0#17oaes"terms
'such as 00UnWor4iPary:aanaoand,Agfiod"iudgmentEverypna!frolaborStory .17
Managors.,tdapalyeWia.injavOr of using common senseragar4p0afetY)
What that mona,inacoaf:prat.t.40.0 inipther'questionv hotOvor.'J'eri(aps
00 haat 00041Pt.kts thst1f the two requirements above.hnVe' been hiet,,then
dommon sense haw boon sppkicd. Othorq0brde;,common sons° is -inhOcont.
in the other requirdmonts, ndt- ulamothing qeart:from

, .

Materials whiCh,might.be useful; to those conducting sessions on
chemical/bacterAOlogicalibkologic4.labordiory training may bo,obtained
from many sources. ThYs iYtonagraphdeacribos only a part pf. what Ie., ;

available. Material referenced in this dopqment waa.selbeted because it
relates.to laboratory work performed as,part of water quallty.cOntrol programs.

:..,,,
'7. Despite certain c,kilaritiesi,the moteridla were not intendild to provide
jofbrmation tq those car6ini,o4 pniVarsity-and'college respareh lludies. 1.:,7.

%;Informatitni sqch as precautions 'to observe wheaworking with carcinogeCfc
cOtapounds4bbyonC,the'scope of this monograph:` It shOdid be emphasized
that sifile.document.can provide all the inforltion'fieed d'by.someone
presedtlt , training in7laborator5feafe*: The instructor w i'have to"
.select.'eaveral sources, and adapt rerevant information :to. is/her Specific
needs.

.. ,
Thife4section piovides,eXamples of materials that can be used by

supervisors:and:laboratory woriers.to.detertine the extent to which their
laboratou and its personnellneet approved safety standard's. Additional

.,materials are,aitedjn the reference section,
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)'1414(1..14ABORAToRY

ANITGOENT ll a Name.

Ohj as t Lye i

Assignment:,

Related
'information:

'SAFETY
*)

,

To Lunar acquainted with some of the.hamIrds 111 Chu
laboratory and to develpp atporlit4vb attitude-toward
yafetY';'v-

Reed Related Information Contained in AuntAnment #3

:1
N

1. All chipped, cracked,'or broken g).auswaro-shQuld
hoplaCed lh a special container for disposal.

-1' This special ,Container shoul0e,marked,Olainly,
"For Broken Glass Only." o-net put such paterial
in wastebaskets' or si.acsewhertaninfurean result
front Itteeen-Sro 0 glass., DOThot pick. h0 $rpken

c'e
glass with bar 'hands. Ude tongs for lefge r
pie-nes ay,wat.-- tton Orismall pieces. Never
put excessive pressua od glaseWare with-bare

;

hands. - :

chemictifs.shoUld'be,Mbeled clearly
,

When using volatile solvents,",pasep; acids,-the
ventilation ferfthould bp.on end-the w rk,should

... be performed verWarefullY.--'Fer-examPle. nitric
in ddcittion7to being, injurious to,the skin

band eyes, is a eirodg oxidizer of organic materials.
This:oXidizing '(or-nitrating) of some orgnnie
materials may produCe products, 4nch'es trinitrotoluol%

nitroglycerin, with the possibility of.
fire or,explesion At least e-fiatOhield should
be wornwhenesing"volatile solvents, bases; or,
acids. Toassuresnfety, weaf rpbber gloves, a:
rubber apron, and acid -tight goggles,

Reverheale any chemicals-with.tpe hait_flands..a;&
toxic Organia,-solVentscan be abeerth#dthroughthe
skin. Use a spatula, spoon,'ot 'tenkei,7.V

Particular care is reqo tpandling

concentrated acids and 'cOncentrated acid

shduld be added carefoll: r, not water to,

i acid;. otherwise,.' this' ldecause an explosiVejOrCe.
Whena.peron i-ssplash with-acid, large volumes

of water are requirOdliaediately to prevent ser
burns:- Avoid mixing-ofChemicals,indiseriMina
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, Never work in poorly Vontilatod area. Toxic
fumorkevan in mild Conoontrctions can knock, you
out, 11e mire yq hove adoqucto menCtiction 1,
Wore you start work in the laborittory.

0110Cion hnlhdon'plpetm 'are desirahlo Co,nvold
'possible contact of the'mooth with Cho nonteMlnii4od
pipet. 8/icor), pipets also may he nand. !Wrote
pften can ha.anhstitnted for pipets.

11.H 'Smoking and pitting should hq avoided when working
ifecaous materials, such an flowage and

sludge. Never use ishorstorY.glassWare for the
serving of food,

No 0

-'Always use the preph type of equipment for handling'
hot cOntainers, such as .cubestos gloves; tongs,,
et,catera.

10. KeOP-oil, grease, marcuiy, volatile solvents, and
stongaclde out of the sinks._ 1any chemicals aro ,

.incOmpatible with other chemicals. If you must
flub one down the drain,'use plenty of water.
!The drainage system'can.pocket vapors SO cause
an explesion hazard.

11. Use care.in making rubber-to-,glass 'ceilnectiens.
Lengths of glees tubing should be supported while
they are being inserted 440 Tubber. The endsiof
the glass should be,fire polished and a lubricant,
such as wateror a water-soluble lubricating jelly,
shouldibe used.' Never use grease or oil. Gloves
should,be:held'as close to the end being inserted
as possible to prevent.bending or.breaking.

12, Where cylinders of oxygen'or.other compressed'gasps
are usecrin the laboratory, they mould be stored Ait

in separate and' ventilated sections. .They should.
be.chaihedor clamped in an upright position while
being:ilsed'or stored. The protective caps'should:
never be removed until the cylindax is set and
elamped'in place, ready for attachment of-valve
gauge:and connections. :
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.Questiong:

1. Accidenie just happen. True False

2: List thre-. (3) causes;pf.accidents in the laboratory.

(a)

.1-44A0\1
0TC:0

11,' 1Ccarbon dioaide five extingolahor le mounted on
the _Waldo wall Of the control inOdlnii Natilde.

the door,

14, Avoid binning Ancona to abutoff valvea when aettinA
,up laboratory apparataa,

15, Never try to force rubber tithing (Tr atOpperm From
glaamware, Cut the material off.

16. 0e wore that all Nita, vacunm, and Air, 1001 as

W611 tie mama, autoclaves, furnecea, hot platen,
and other elmllarAuluipment'are abut off at the end
of each day'a work,

17., Special exploalonproof cane should he need for the
storage of aolventa.

10. -An eye wash fountain and shower ahoold be readily

available.

19. Laboratory peraonnol should be knowledge:tibia in
first aid and rescup,procedurea.

(b)

(c)

' 4

h (3) items of protective gear you would expect to find

in ab o es.

(a).

f(b)

()

4. List five (5.) precautions that are :eh be observed in handling

laboratory chemicals.



(0)

(d)_,

j.
(o):

Wet five (5) prooAncione to he need when hultlini inhovAtiol;
glnAmware.

(41),:

(e)

4

(4)

(a)

6. Lint four (4) menaurea to obahrvo in gunural.houaakaaptng in
ple laboratory.

(a)

.7. Are fire;, rescue. and emergency, procedures desirable for
laberatory:uae7

Explain.

8. Should laborvory bottles be clearlii labeled or is it sufficient
to trust your memory.

xplain.

16
1
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,provideA A mouornl ovorviow nfdinal,0 And Aa, foty prohlom found in nb0Minal
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.

Unviuttered hailwa94
Unsafe Acid pouring
Safe acid pouring .

Mooth,p1potn %

* Nootton 'both plpoto
Unsafe inaerilon of glama 1Ling
Safe innertion of.glaae tubing
Chipped hookas
No smoking.Lu laboeatory
Drinking from chomictil beaker

Danger Akan'
Unprotected' eyea

Safety shield
Improper 'novo( xefrigerator atorage.
Handling,of flammable materials
Storage of flammable materialn
(Wards of Mixed storage of chemicals
Handling of gan cylindara

Laboratory clothing.
Chemical labeling
Breathing apparatua
Laboratory housekeeping.
Tire'extingutsbers
Good housekeeping
"'Ring hood apace for storage.
40 wash
Working alone la laboratory

112
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11044A141104e4Fea #22
it4ltirohio1441Cal Hathoda For tionitorins lroiun

C q4bOVO0VY44114440141 54F04"
Offtee Of Poo44rt=440 Doliotppmw
[11§1.MIA

OtriciAAA (W 45144' m

4

Thla 04a104,' cowl:1414,4 4 onmber or avajlablo &lou:ea 41.44.104
folloOolil

1 l' '

.

t.' ;Adminietr4too Conaldoratl000
4, §040;y14 a Hagarda
1. Hold/pldolinoo
4. , Laboratory goldollnoa
5; 4.Joha4444 OoniPol

efi. 11afety ("hook 14.at

. .
.

, ,,
for laboratory oaroty covort ."1.1 ,. roolial comitut 4014
laboratory equipment, (1) tileinPetion/tailliAcr/164,
and 00,40 (5) houd11110 iilloaw4000r lloottloaro4o1mont,

. .

.

-, '.

,C M000lookdolloom and A aafoly ohook liat for mtArolilolooloal 44a 6r
laboatorloa, aro reprodnookbolow, Theca mataricfe\44004 be naeran,
ankrvtoora and laboratory workora to W440AW4Lor treatment plants, ''.:!-!,

ihOdolLa
(0)

4) ohomlpla
nd (/) emornooey proecutioU

laboratory tiatety atAlInea

'The following obfety'rofoo AN InNAdod 44-101 dettnekr: lbey were'
dovolopod from the available, mafoey litoratnro (1-9 ) and 444v000atil4rod,
tboAcnopotional Hafety.,and Health Adminletralon ((MIA) raga attune
(1,2). Won iweli 4104ITO materiale, the leflTatoryldirector,Jahoratory

J 1,7aupervpior orenior ilyofemolonal should daVeiop naafi that .are apacifie.
for Chu laboraOry program and tho,organiama Anvolvod,

.

4.1 Pernonal Condoof. and (1lothlon

4.1.1 Stoio:coatn, hatacinckeiad and ether item+ of Wilma-Cc
clothing outnido oft41u microbiologyAahoratory. Do.not mlx laboratory)...
and tartlet Clothaa irr the acme looker.

4 .

4.1.2 Wear a non-flammable laboratory gown or coat in the laboratory
. ,

If clothing\beComen cAtamlnatod, autoclave beforo AanndOring Laboratory ,.
clothing should not he worn In Clean areigl'or outalde the buittllog. 00n-

.

_toad ahoea,sor extreme ahoe utylea,14hould not be worn, *ince they .provide,
llttln protection or are onotable.

' 4.1;3 Wear 08000 or safety enpaen
-

to protoct Ono from UV



4.1.4 Wash han 113/"`after laboratory and field duties,
'using a.germictdal soap.

4.1.5tUse forceps or rubber gloves wheir there is a significant
dangerof contamination.such'ts during the clean-up of pathogenic '

material. .

p4:1.6 Do not touch one's face, lick labels or put pencils and
Othef materials in one's mouth.

4.1.7'Don't smoke, eat, drink'or chew guM in the laboratory or
while .sampling not keep,fpOd or drinks in the lab refrigerator_
or cold, room. Do not brew coffee or tea inAhe laboratory area.:

.

4,1.8 Keepconversation to an absolute minimum during bench work
to preyent self-infection'or loss of analytical' data.'

4..1:9 Keep reading matter, surplus materials and\eqUiPment'oUt,
4 of the laboratory area.

4.1.10 Laboratory and field personnel handling polluted samples'
should be vaccinated against typhoid, tetanus and polio.

. 4.2 Laboratory EquiPment

4.2.1 Limit traffic through the work areas.

',,, 4.22 Treat all cultures and samples as if they are potentially
pathogenic.- The degree of risk is increased greatly in culture work.
because the microorganisms are produced in very large'numbers.'

,
.

.
.

.

,

other'4.2.3 Do not mouth-pipet. polluted watewasteWater or
potentially infectious or,toxic fluids; use a bulb or other mechanical
device. See.Part II-B, 1.8.2. ' .

. -

4.4 For potable waters, plug pipets with non-absOrbent cotton.
.Do not use pipets with wet plugs. -'

4.2.5 Uie.a hoodeF)disen burner or shielded electric incinerator
to protect against splattering during culture work.

,
.

.
.

4.2.6 Maintain benches in a clear and uncluttered condition for
maximum efficiency and safety.

. -

4.2.7 Perform all culture work in a biohazard hood to protect
cultures and-workers. ..u,. '.

4.2.8 Do not se the kitchen type blender for mixing materials
containing infe ts agents. Safety blenders are available in
which infectious 'materials may be mixed without disseminationof
infectious aerosols.

.)r)L ,

114



Al4.1.4 Wash ban lly after laboratory and field dude's,
using a.germicidal soap.

4.1:5tUse forceps or rubVer gloves wheir there is a significant
dangerof -contaminatiOn.such'fs during the clean-up of pathogenic '

material.

Do not touch one's face, lick labels or put pencils and
cithef materials in one's mouth.

4.1.7 'Don't smoke, eat, drink'or chew guM in the laboratory or
while .sampling, not keepAIOd or drinks in the lab refrigerator
or cold, room. Do not brew coffee or tea inAhe laboratory area.

4.1.8 Keep conversation to an absolute minimum during bench work
to prevent self-infection-or loss of anglyticardata. '

4'.1:9 Keep readini,matter, SurplUs:materials and\eq4pment'oUt,..
.

0 of the laboratory Area. -

4.1.10 Laboratory and field personnel handling polluted samples'
should be vaccinated against typhoid, tetanus and polio.

. 4.2 Laboratory Equipment

4.2.1 Limit traffic through the work areas.

',I!, 4.2. Treat all cultUres and samples as if they are potentially
pathogenic. The degree of risk is increased greatly in culture work.
because the microorganisms are prbduced in very large'numbers.'

4.2.3 Do not mouth-piPet polluted water.,waste4ater or other.
:entially infectious or,toxic fluids; use a bulb or othet mechanical
lice. See.Part II-B, 1.8.2. '

1,
4.1k.4 For potable waters, plug pipets with non - absorbent cotton.

not use pipets with wet plugs.

4.2.5 Bie.a hooded)eisen burner or shielded electric incinerator
to protect against splattering during culture work.

4.2.6 Maintain benches in a clear and Uncluttered condition for
maximum efficiency and safety.

4

4.2.7 Perform all culture work in a biohazard hood to protect
cultures and-workers.

4.2.8 Do not se the kitchen type blender for mixing materials
containing infe ts agents. Safety blenders are available in
which infectious Materials may be mixed without disseminati000f
infectious aerosols.

1 ' 1 ,
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TABLE V -C -3

Normal Use Concentratioh of Disilfectants

Compound

Use
4COncenira on

'mg/lit
. .

Organ- iodine Complexes

Quaternary Ammonium. Compounds

Phenolics

Alcohol, 70% w/v

Formaldehyde

Formaldehyde in 70% Alcohol Solution

100-1A

100t800

V41%

water 'solution

8%

8%

4

4.3.6 Place used glassware in Oecial cans marked for autoclaving.
Keep., broken glassware in a separate/Container. Place plastic items

in separate cans to. prevent fusing/of plastic around.glass iteMs..
,/

4.3.7 Mark contaminated items as Contaminated before removal
from the laboratory for autoclOing. Use temperature-sensitive tapes

which indicate exposure to. heat. Pre-printed tapesor tags simplify

this task. r

,/

4.'1.8 Check autoclaved with the use of spore strips or spore
suspensions of B. stearOthermophilua and maximum-minimum recording
thermometets. Ideally autoclaves are equippedwithteMperature-'
recording devices so that a permanent record may be maintained.

Check hotrair ovens and gas sterilizers periodically
with spore strips or the indicator, B.substilisvar.niger.

4.3.9 Wet-Mop floors weekly, using water containing a disinfectant.
Dry or wet.Pickup vacuum cleaners. with hikh-efficiency exhaust air.
filters are recommended. Wax floors with bacteriostatic floor waxes

-if available.
,

4.4 Chemicals and Gases

4:4.1 Label containers plainly-and permanently. Dispose of

material in unlabelled containers carefully.. Wipe or rinse residual
Material from the external surfaces of reagent containers /after use..

11.E
116
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4.4.2Store flammable solvents:in an approved solVent storage
cabinet or a well- ventilated area.

' `'s

4.4.3 When opening bottles4yhich may be under pressure i.e.,
hydrochloric acid, ammonium hydroxide, cover the bottle with a towel
to divert chemical spray.

4.4.4Use bottle carriers to ttdnsport bottles containing
hazardous.chemicals (acids, corrosives, flammable liquids)'. Large
cylilders are, transported only by means of-a wheeled cart to which the
cylinder is secured. Store'and transport compressed.gasnylinders
With shipping caps on, in an upright position, always securely clamped
or thained to a firm support and away from heat.

.4.4.5 Reagents an chemical, which might react in water-dtain:8,
be dangerous to the env.ronment must be disposed of in other ways.
Examples are 1) sodium azide which read ith metal drains to produce
very explosive lead or 9opper.azides -;,: p mercury and its salts which-
should not be returned to the environment. Consult reference texts to
determine, -the proper disposal procedure for each chemical (8,9).

4.5 Handling Glassware. /

4.5.1 Discard broken, chipped .or badly scratched glasswarl.
Use gloves or sweep 'up broken glass, do not use bare hands. (' Pick

. .

up fine glaSs'particleswith.wet Paper towelling. .' .g

,4.5.2 Fire polish'tubing.and rods:

4.5.3 Protedt hands. with gloves, towel, or. tubing holder when
inserting tubing into Stoppers.- Lubricate the tubing with water or
glycerine. Handle. tubing clOse to the stoppeeand out of line with
'end of the tube.-

4.5.4.Use asbestoscent
over a burner.

4.5.5 Do not attempt to catch falling gfasswa

4.6.Electrical Equipment

7
.

wire gauze when heating glass vessels

4.6.1 Keep materials, tools and hands dry while handling electrical
equipment.

4.6.2 Use grounded outlets only.

4.6.3 Do not use electrical equipment near flamMable solvents.

4.6.4 Use only carbon dioxide di,dry poWder fire extinguishers in
Case of fire in or near any electrical equipment.
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4:7 Emergency-Precautione

4.7.1 Install and. maintain both foam and.earbob Oioxi
extinguishers within easy access 'of the laboratory.-: fl9

4%7.2 Fire exitio,should be clearly marked and accessible.

3 '4.7.3 Install anmaintala CdMpletefiist aid kit and
oxygen respirat4qn unit in the laboratory.

'5. BioHazard Control

5. Safety Cabinets.

-/1 5.1.1,The safety cabinet is the most' Wortant primary barriac

)

available to, the microbiologist for isolation and containment
microorgaftisms andjot protecting the laboratory env4r96mailt, and 'the -1T7
surrounding argao6om contamination. Transfers of cafttlyes especially

pathogenic fungi,' actinomycetes and yeasts should befednaucted in the
safety cabinets.

5.1.2 PV lamps are commonly used in biohazard hoods iomaintaim
strility of the work area. Goggles should be worn to 'protect the
worker and cultures should be protected from undesirable exposure
(see-Part IV-A,4 in this manual).

' 5.1.3 There are several ea of ventilated cabinets available
for use (

7 0'

(a) Partial. Barrier Cabinet /-1.

Thesopen or closed front cabfnet is usu ly refe;red to ag a`,,-dIr"
partial barrier ventilated cabinet. This cabinet cap be used-With
the glove panel removed, depending upon an inward flow of air of at
least 100 linear ft. per min.oto pievent escape of airborne particles.
It can also be used with the glove panel in place and arm-length gloves
attached, in which case it will be maintained Under a reduced air
pressure of about one inch of water gauge. When operated closed; the'
pattial barrier needs an, attached air lock for movement of materials.
A third mode of operation consists of usinga cabinet with glove panel
attached, but with gloves removed:

(b) Absolute Barrier Cabinet

The second type of ventilated cabinet is the gas - tight cabinet system,

referred to as an absolute bairier cabinet. Absolute barrier cabinets
are connected to form i'modillar cabinet system with enclosed refrigerators,
incubators, etc. Air is drawn into the cabinet system through ultrahigh
efficiency filters and is eichausted through ultrahigh efficiency filters.

an

(



Survey By
Lcitoratory:-

' Location:
Date:.
Code: S=Satisfactory, P=Unsatisfactory

.

',1. /Administrative Considerations

(a) Lab.Oratoy has a formal documented safety progr1m.

(b)

(c) Employees are aware of proCedures for reporting a idenis
and unsafe condiAqns.

Safety Check List ti

f6r Microbiological .Water Laboratories
,

Each worker has a copy of the safety prograt-

*(d) New employeestare.instructed on laboratory saipty. .
.

(e) Joint' supervisor - employee safetycommittea. has been
established to identitY'pOtential laboratory hazaidd.

.y.

..,(f) Records are miintained of accidents, and consequkceil.

,(g) 'Name and.-phorle-number of the supervisor and an alternate .

',, are poste11 door of the laboratories so he may be
contacted in case of an emergency. '

:laboratory supervisor and at least Onglbther permanent .;
employee haVe attended_appropriate first aid cOUrses".
If'so,-whent

.

(date)

Car

Emergency telephone numbers for fire:.'ambulance,,health'
centers, and poisOn control-Center are' placed in
.conspicuoUe locattoOlearthe:telephOne

..

Employees., know the location of firat aidauPplies.,

(k) Emergency first aid charts, and hazardous agents charts
aie poSted in the laboratory.. '

tablAshed for the. laboratory
uous location.

(1)., 'Fire evacuation plan
and is postedja a

2. Personal.Conduct

(a) ,Personal clothing is
laboratory.

stored outside of the microbiology

4



4W Laboratory coats are. .worn at all times in the

." . .laboratoiy4 .

. . .

4 (d) Germicidal soft') .r medicated bufiical sponges are
available for employees' use. ,

.°

and "street clothes are kept in separate

(e) PrAming, eating or drinking food and beverages
1k4, riot:permitted in tKe laboratory..

(f) :Smoking. or chewing gum,,Are- not permitted in the;

labbratory. W

($) 1ooeor drink are-not stored in laboratory refrigerators.

(h), Leading materialafe not kept in the laboratbry.

(i):

.(f).

ate

. .

Laboratory .cseakm Are not worn Outside the lab.

tcEmploW,Who have cuts, abragio on face, hands,

arms, c. do not, work agents.,

110 LAbb atbry Ecluipment
4

(a) Bulb Or mechanical device'Ts sed to pipet polluted'
ter, wastewater or other -.potentially 'infectious or

toxic fluids.: e .

(b) Pipets are immersed ih disinfectant after use.

(c) Benches are nWintained in-clear 4ridlunCluttered..

condition.

(d). Centrifuge cups and rubber cushions Are in good'.

condition.

(e) A suitable disinfectant is available for immediate

P

Blender.is used with sealed container assembly.
r

. '

MicroSC4es, coiony counters, etc..Are.kept but of the
workgrea. '

Q.

(h) Water baths are clean and free of groWth and deposits.
1

(i) Employees are .ifistructed in the 'operation of the .autoclave
and operating instructions Are posted near the aUtocIaire...

...

5
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o

. .

Aut air Strrllizing ovens, wat(r distilling
equipment,, and centrifuges are thecked routinelyfoi-sa e
e

.

peration:-

Give freqUety and las *date
. 77;

."Autoclave' ;%

Water

Centrifuge

'Hbt Air:Oven

(k) No broken,, chipped or scratched glasawire are i n use.

(1) Broken glass is; discarded in designated etaa.iners.

(0\ -Electrical circuits protected agaiist overlaod'
-Vith:circuit breakers or ground -fault breakers.

(n)' Pdwer cor , control iswitche-andtherthostats are
in go orking order.'"

(o) Water taps are protected against back - siphoning.

. BisinfectiOn/Sterilization.
r-.

00), J3toper disinfectant is used routinely to .4wilq
,
V

- 7 taae tops and carts ?efoie and after labOte4 4 o
x.

(b) : BetVptacle4 of contaminated items are markedri,
c:, ,i--..) 7- V

i
7 4 .,.

:f. ,I.1,
. ..

(c) Perfortande checks Of auto ayes, gas stgrilizetsjapt
,hot. alx,Ovev,s are conducted with the useef.spOtet, ip

' '7if14,,,spore arvuls,-indicators, c. ,

,

/

43

7

Vt 1 /:(.4 r'
1;.

Item)
.

,

Frequency' lastoDat-rv/ '

.

''< 4.

i.
I

i-'

,

(d) 4afeg'y glasses are provided to employees.?

:(e) Sifety';glasses are used with toxic or'torroaive agents'

and during exposur to-UV irradiation. A'



--A-

. Biohaard Control ti

(a) . Biohazar4 tags or s posted In hazardous areas.'
.

,

(b) Safety cabinets of opriate type and .clase are
Provided. y

-Lab veraonnf are4Cinated for typhoid fever, tetanus
and polio. -/Y 7'

(d) Floors are-wet-Aed. weekly with a disinfectant solution.
,

.

/ . h(e) Personnel aretrained in the proper proceres for
handling lyophilized cultures where used.

'

. General Handling,an4 Storage of-Chethicals and Gases

gonf9iners o£ reagents And:chemicals are labelled
properly.

1 .
(b) Flammable solvents are stored in an appro'ed storage'

cabinet or well-ventilated area away frO il burners,
hot plates, etc. ,..

(c) Bottle caffiers'are provides for ha zardoub ubatancee.

(d) Gas cylinders are securely clatliped to a firth support.,
s 4

'(1) Tox: chepicals are clearly mafked poison, or toxic.

7. Emergency Precautions

.

(a) F oa and carbon dioxide fire extinguillers are installed
with n gasy,access to laboratoryand are properly'
main ained. Frequency
or.

(b) Eye wash stations showers , oxygen
respiritors , and fire blankets
are available within easy accebs.

1
exitslafe marked clearly.,.(c) -Fire

(d) First aid kits'are available And in good (condition.

.(e) At least one full -tithe employee ia,trhined in. first aid.

Source of Medical assistance is availhble and known to
employees.0

1
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Suggested Areas Of improvement::'

General Comments:

(Signature, of Installation Officer)





Activities at a wastewater) treatment system that involve working in
manholes And'in traffieragenE singular safety problems. Ex0Osive and
noxious gases are cohstant potential dangers. The possibility of worker
asphyxiation dictates-attain approaches to the,work that must be done..

The location of,sewer'lines and manholes, often in the centerof main.
streets, 4thands that approved proceduresbefollowed to protect the workers
in the manholes and also the safety of automobile traffic that continues to
use the street.

_
.

.
This section include, s sample materialt-considered useful in tea ing about

.manhole safety.\ Additional materials are cited 1.-the reference sect n. j



-.' Learning Resource 1123

"Laboratory Safety Checklist"
Lab Safety. Supply Company
P.O. Box J363

.:Janesville, WI 51545.

The following checklist -shouldbe nseful in identifying aspeCts'of.a
laboratory or laboratory operation which do not meet OSHA regulations.
.Supervisor - laboratory worker .review of the checklist, in terms. or.its

applicability to -their 'specific.laboratory can ideftify and
Correct. unsafe cofiaitioub or practices. The material isreproduced
with the permissioh of tbdAab Safety Supply Company. %,..-



LABORATORY SAFETY CHECKLIST

YOUR LABORATORY AND THE
OCCUPATIONAL SAFETY & HEALTH ACT (OSHA)

All em ere in the United States, e aged in commerce, are covered by OSHA: In effect this means''
that em yers and emplOyees-mus follow certain ,safety related. regulations set forth by OSHA. If,
uponlespection. these re slatIons e not followed, the emploYer is subject to an immediate penalty. .

of $1000 for each violation. Duet the increased concern over health factors in laboratories,OSHA
has increased thelrinsoectio f t se facilities. Since there are over a half million words ih the OSH/14,
standards,' we have tried to he you understand ybur legal requireifients by ma ng a checklist that

_summarizes some of the'regulations Mat apply specifically to laboratories. The relations haVe been
'edited and all applications hays not been included in this surtimary. For a more com late:explanation, ..
we refer you to actual OSHA standards. .

For additional copied of this'
OSHA Check 'List writs to: .

Lab Safety Supply Co.:
P. 0. Box 1363
'..lanetWille, WI 53646

*The General Industry Safety la f.itienliStandardh
Superintendent-or Documents .

Cwwernment PriMing O
Washing IAN- DC '20402

ffice

$5.35 per copy tCopyright.1977 Lab Safety Supply C'o.

09 TOUR WALX1/40 AND 'WORKING SURFACES MEET
THESE REOUIRIOMMTST .

OSHA Section Yes No Action Taken,,

.1. Working ire's, passageways. storerooms. service rooms
in clean, orderly, and saitary condition.

1910.22a1 .

' ' 2. Workroom:floors die; and dry.. Drainage maintained
and dry standing places proyided.::

.1910.2252

3. Floors free from piotruding nails, splinters, holes
and loose boards.

1910.2213.

4. 'Permanent aides and passageways marked. 1910.22b2

DO YOUR EXITS MEET TFIESE REOUIREMENTITT

1. Sufficient exits for leaving in ease of fire or other
emergency, with intermit* escape means provided.

;1910.3861 .

2. Exits unobstructed and unlocked. . 1810.3861,
1910.36d1

. , . . .

1. Exits marked and readily visible. Non-exits clearly
marked.

1910.38b5.
1910.3868

4. Fire alarms provided. where necesasary. 1910.3807

S. More than one exit provided, suilltiontlY tar apart. 1910.3868 '
-8., Fire detection equipment, smoke alarrita, sprinkler

systems, lighted exit signs in goed.operating
condition. ,..

1910.38d2
-

,

,-

i.

7. Exit doors, stairs, ramps, passageways, fire escaped, ".,'-
etc. approved by recognized testing laboratory.

19104,1i .

S. Exits shouta have a proper fire resistance rating and
be protected by en approved silt- closing the door.

1910.37b
.

.

.

.9. Height. wirithrtan d slope. of means of egress meet OSHA
vaneications. , -

1910.37j .

,
.

.10. Exits to be large enough for occupant loud. 1910.37d

11, Exits not through rooms that could be !Coked. 1910.3713



Oa
-

.

OSHA Section 7 Yea.
.

No Action Taken
.

12. Epp noeconcesied by hangings, draperies,minors. 1910.3714'

din of salt no Isla than 20 inches i72 civil.'
,

1910-3710
.

14. Ea ts.emai discharge directly to 'street or Olen Hums
.

1010.3701

I& Deistical of egress ellaffS.faarked 1910.3702 ,
le.' Erste maintained inte at all obstructions and

impediments
19103702 ,

.

1741 Automatic sprinkler systems periodically Inspected.." and rested -.
1910.17m

.

It Alarm and fire protection systems inspected weekly :
.,......,

1910.370

'ha Sete marked by readily visitilii.siiins and all.. -121037o.

_non.erills clearly marked.

: AIRS TOUR HALUIDOUS MAMMALS ADEQUATELY.
psoiarrapt :

. .
I. Only approved containers and portable tanks to be

used br Porno, of Ilarnmable and combustible
materials. -

1910.106d21

' .2. Containers to be of materials and statesas specified
by OSHA and MT. .,

t,

1910.1004.2HW

.

3. Storage cabinets to contain not more than 00 gallons
1240 1.1 01 Itensnabe liquids or 120 gallons 1460 1.1
of combustible 110sida.

.

1910.106d3I

r. .

-.. 4. Storage cabinets constructed to iknit Internal .,,,"
.

temperatures to no gnats than 325 F (1133 CI-In a an
minute fire test. ilth p11 joints and seams remaining
tight and the door securely closed. Caizinets should
be labeled . Keep Flo Away'

1910.106ct311
w

.

-

S." Inside Of storage rooms suKciently lire resistant. 1910.108d4

0.
srcon

or combustiblellquida stored in closed
. t.

...1910.166e2I1 .

.

.

7, Place tor.trinalerring of flernmeblefor combustible
liquids at adequate distance from other- operations
and spill drainage and oroper'ventilation provided.

.1910.106e2ill

B. Flammable liquids kept In covered containers when
not in use.

1910.106e2iv .

.

.. 9.. Portable lint eatinguishererexl control equipment
provided tor speciel hazards..

1010.106.51_

.. ----
-.10. Water available in von and adequate pressure tor
,,, #extinGuidlina
^-

1916.106050
1

11. Adequate precaution taken to prevent. of
. flarenable vapors:.

, 1910.106.61
I

'''44:41. Flammable liquids dispensed kilo containers wlere
nozzle end contakier are electrically cormected. If ..'

. ,1 Boor plate,ls metal, receiving container should be '''-
prOperly grounded. .

1910.1oeeee 0°

_

. '- .13. Storage of flammable* is !inlaid to use required bi.
.. maintenance and operation. Such storage is kept iii

clotsid metal containers, storage cabinets or In an ap-
proved inside storage room. .

1910.10ed5il1 .,

1
I 1



. OSHA Sec !Wit Yes No Action Talien

't . The quantity of flammable liquid that Is stored outside --
an inside storage room or cabinet to a building does
not mooed,-
25 gallons (251.) of Class IA liquids in containers 120
gallons (4641.) orelass 113, IC, II or Ill liquid
in containers
660 gallons 124951.) of Class 11:1, IC; II or III liquid
In single podsole tank

1910.100821lb .

i
15. Flammable liquids having Kash 'point below 27'e

! (50,F) are stored in'red container with a yellow
.band around the container or the contents inderailled

I in yellow. ? t

1910.144101 -

Id.. The sln of flammable liquid containers is In ac-__.
cordance With_the_bilowing table:

.1910.106(1310

. . .
..

Flammable Liquids - Maximum Allowable Size of Containers

. . . Class 1-9:,
Class I-A: flash point Class I-C; Class II:
Basil point <23'C "Ilash ooint flash point Class III:

Container < -16'C. boiling boiling Point, >zrc and >36'e and combustible
NMI . point <3re >35'C <35 c <so'c liquids

Glen 1 PI 1 qt 1 gal 1 gal :.' 1 gal
Approved high 1 gal 5 gal 5 Jul 5 gal '5 gal
density poly-
ethylene or
metal .

, ,
Safety cans 2 gal 5 gat 5 gal 5 gal 5 Igal
Metal thong CO gal 60 gal SO gal 60 gal 60 gal
ICC 'peel.- .

cations tailor- ,

age vaults
only) .

Examples: , Ethyl ether Senzol Ethyl marcaptan Methyl amyl Stoddard solvents
Propylene Methyl ale. Turpentine acetate Amyl alcohol

. oxide Gasoline Methyl sic._ (30% Kerosene Fuel oil .
. Pentane-n Ethyl etc. in water)

Acetone. . ...

°. Xylem "
Toluene ..

. .

17. No more than 1104,ga lions (41581.) of flammable.. :.

' or combustibles la located id)acent to buildings in
approved storage building.

1910.1066H v

----x. .

16. A portable are extinguisher rated 12-9 is located not
less Man 10 feet nor more than 25 felt from any Ram-
mable storage room. .' .

.

,1910.1066illa
'

19. Flammable liquids are kept.in covered containers when
,not being used. . -,y.

1910.10672Iva
. .

20. Where flammable or Combustible liquids are used pro-
vialons are provided lor safedIsposal of leakage. A
or spills. .. . -

1910,106721M

Is.

-21. elm' I liquids are used only when there are 'no pcm
Mme_ or other sources of Ignition. J

1910.106721vc

.

22. Transferring Sernmable liquids by means of air'.-
Pressure Is not Permitted . ,

1919.10672Ivd
.

.

23. "No Smoking" signalman be posted where hazards from
flammable liquid vapors is ,normally present./

1910.10696

.

*l A



MU( YOU USING THU PROPER NYE AND PACE '
PROTECTION? n

OSHA Bee lion Yea No , Action Take
9

I. Eye and lace protectors Mall provide adequate
protection against Maude.

1910.133a21

2. Eye and Nee protectors should be reasonable .
comfortable.

19t0.133a211

3. Eye and lace protectors should 111 snugly and not
Interfere wiltt tv 'a movements.

1910.13-3a2111

4. Eye and We prole tors inoultbli;dinabl 1910.133a2iv

5. Eye and lace protectors ehould'be capable al being
disintected..

1910.13312v

. ,.

E. Eye and lace protectors should be easy to-ctiran, 1910.133a2v1

7. Eye and late protectors to be kept can and in
good repair, ,

1910.13382vi1

5. Parsons who require eye protection and also weir
eye glasses. should wear eye protectors with
optically consoled lenses. goggles that At over
corrective Image, or gOggles that incorporate
corrective tonne mounted behind the protective
lenses.

I

1910.133831,
il, ill' ,

..

oi

9. Eye end lace protectors should be marked to
identify the minuteclurer.

1910.133:4
.

10. The user of eye and lace protectors should be
Inlormad -of their limits end precautions to lake.

.

1910.133a5
a

II. Eye and face protectors should comply with the
American National Standard tar Occupational and

'Educational Eye and Pace. Protection (ANSI Z87.1-19881

1910.13388

ARE YOU UIINO THE PROPER RESPIRATOR5?

. .1. Respirators must be provided when recessairY. 1910.13482
.

t I
2. Respirators should be used in accordance with

Instructions and training received.
1910.13413

2

3. A wntten operating procedure for selection and
use of respirators should be provided.

d910.13401 ;

4. Respirators should be selected on Me bases of the
hazardpresent.

1910.13402

5. Respirators should be asardned,to an .indlvidual for
his.-exclusive use.

1910.13404

6. Respirators should be regularly cleaned and die. .

Infected.
1910.13405

.

7. Respirators should be stored in convenient, clean,
and sanitary location.

1910.1340,

8. Respirators should be inspected during cleaning and
worn and deteriorated parts replaced.

1910.13407

9. Surveillance of work area conditions and degree of
individual- exposure Or stress Should be maintained.

1910.13408

10. Persons 'should not be assigned to tasks requiring
respirators unless it has been determined that they'
are able to perform Me worn and USO :.13 OQUIOrtlent,

1910.134b10
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OSHA-SectIon . yes No Action Tiniant,
II. -Rosy Ini10(s should be selected In accordance with ANSI

regulallan 280.2 1909,
1010.134e ' .

12. Compressed air, compreu.d osygen, liquid air, and
liquid osygen eland be 01 high Purity, al least .

Meeting requirements of Compressed Gas, Association
Cominodily 511Cllicallon 04.1 : 1900.

1010.1344

13. Air may be Weaned horn cylinders or all Compressors,
. ,

1910134d2 .

14. Standard proCedures should be estabilshed lor
. respirator use, including both emergency and routine

uses.

1910..134e1
.

, s

IS. The correct relipiralor shMIRIS A ll specified for each
lob and Marked lo Indicate to whom II 18,eselaned and-
the dale or Issuance.

IS10.1342..,......-
-71'

-
IS. .1NritIwt.om-eckire lor use of respirators in dangerous

atmosphere should be provided.
1919.13483.

r .

.
;

.

Il. Proper rescue equipment and a standby person should
be present In Case 01 respirator failure.

1910.134831 . . ih

NOW IS YOU11.11/0/11(ING 1949111101NAINT/

.

I. All work areas, Including passageways, storerooms,
and service room* shall tie kept clean, orderly, and

. sanitary. .

1910.141a1
.

I.

li

.

2. Floors of all work areas shall be kept clean and dry
as far as possible.

1910.141'111

. .

3. Cleaning and sweeping 'should be done to minimize air
contamination amcf,as far as possible outside at1 *,working ttourst ,,:,, .

. .
1910.141'1in

.

4. Espectoratir4ors, walls, or stairs should be
Prohibited.- . -

'1910.141,2

.

5. Receptacles kw solid or liquid waste should not leak, .

be easy to clean, be maintained in a sanitary condition,
and equipped with a tight fitting cover. .

1910.141131

S. All wastes should be removed without cresting a
nuisance or health menace and-as often,as necessary:

1910.14183H

. 7 Work areas and other rooms should be' constructed,
equipped and maintained to prevent the entrance or
harborage of rodents, Insects and other:vermin..

1910.14,84

\
8. Potable water to be supplied for drinking, washing,

etc..
1910.141611

.. . .

ARE YOU USING TINS REQUIRED SIGNS AND TAGS?

1. All signs installed alter:August 30. 1971 must meet
OSHA Standards.

1910.145a2 *
. .

.2. Dangersigns should be used only where immediate
hazards exist. All such signs should not vary in
design.

1910.1.45c1'

,
. 3. All persons .should be instructed that danger" signs-

indicate.unmediate danger and therefore special
precautions are necessary.

1910.145ctli

. .

a Caution signs should be used to warn pl potential '1 910145c21 .



,
OSHA Sao Ilon Yes No

,

Action Taken
.

, 5. All parsons should be 'Mania lad Mal caution signs
... indicate possible hoards.

1910.1450211
.,

IL 541sly instruction slurs should beadusad wham thus
Is a need lot,gentual Information and suggestions
relative lo salelY MOCIWIII.

1010.14503
. .

r. All signs _should have moulded or blunt corners, be
free of sharp idols, burrs, salaam, or other sharp '

prolectiOns. Fasteners should be located so as not to
be hazardous and Would of il We meeting OSHA
standards.

1910.145d1
t.

N.,

'6. Danger akin% must be red, black, and white and meal
American National Slandard453.1 1907.

1910.145(121

9 Radiation warning signs background Must be yellow;
panel magenta with yellow letters; the symbol magenta
and tatters on the background black. ,

1910.14801

10. Caution signs should have a yellow background;
and Ow panel, black with yellow 'attars.

,
.

1910.145d41-

. I1. Safely Instruction signs must be white and panel . '
green with white letters; lettering on background
black.

1910.145de se,

. .

12. Directional signs must be white and panel black,. with
' while arrow; any lettering must be black.

.
.

1910.145d71

1
13. Inlommtional suns must be blue as background or

panel.
1910.14549

. .

14.--Symbols on signs must follow recognized practices. 1910.145411

.15. Wording on signs must mast OSHA regulations. 1910.14561
.

te. ,Tags. may be used as a I mOorari warning m111_11.00.1--
live means. can be empl d-to-elinfinale the hazard.

-1910A-41m
______. .

. .

17. Danger tags should not vary in cWalgn. 1910.145141
. .

113. Caution tags should wam.only of potential hazards,.
onto caution against unsafe practices.

1910.145151 ,
i 9. Out-olorder lags should only Indicate that a piece of
. equipment is out at coder.

1910.14516 31

.
. .

. 20. Biological hazard tags shotld be used to signify the
potential or actual presence of a biohazard. to Identify
Items contaminated with hazardous agents. .

.1910.1451811

II. The limn "biological hazard. shall refer only to those
Marna presenting &potential risk to the well being of
Tan-

1910.145E01

- . ,
HOW ARM YOUR MEDICAL At40 WRIT AID FACILMIS7

. .

.1. Medical personnel for advice area consultation should
be available.

1910.151

2. -A person trained to render first aid should be avail.
able if there Is no infirmary, clinic or Woods!
nearby. First aid stippliturapproved by a-Consulting
physician should be 'available.

1910.151b ,

3. Facilities for diehching or hushing, eyes or other --.
parts of Ms body -should be IV1111113111 In case of
emergency:.

1910.1510
.
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, .

DO YOU HAVE 1f1111,111011Y HUECO% I /Y1111 OF F11111
NEENOU111116/161- Of1HA peollon

.

, 'Yoe
. .

Anilan Taken
. .

.

I, Portable Are extinguishers should be kepi fUlly "harped
and opelable and kept In 4 delignailld plane 111 all
Urnell when not in use,

1910,157.1...

.
.

.

.

- 2. Fife extinguishers should be readily accessible
along normal paths ol travel.,

Igio,ielsa

3. Ililtniullhers should not be obslfuoted of obscured.
"pm view,

1910,15743
,

4. 7 Estinguishers lot dItterent al I firs should be .

marked conspicuously to 11111Ure WOO IM proper one,
1010,157e4

,

.rs

.

5, Extinguishers should be installed on hangers or
brsakets.."1-cebinels, or on Waives.

1010,16725

, .
'6. Extinguishers weighing 40 lba. (1E kg) or less Would

be installed an that the lop Is not more than 6 A.
: 11.51"1 above la. floor, Those' over 40 lb', (113 kg)

should be installed with the lop no more than 30 ft.
(I ml above On noon,

.

1910.167a6
.

. ....,

.

7. EatInguishers hr cabinets, wall recesses, or on shelves
shall be placed with.the instructione facing outward.

1910.157.7 '
,

' O. Extinguisher' shoUld be usable between 40' end 120' F.
- ...(C and 50' C.). - , '

1010.161a9

.
, , . .

9.Each firs extingiiisher Would are lag attached
Mowing 'maintenance or recharge date and person
performing the service, .

.

1910.167A

HOW IS YOUR ELEC1111CAL PROTECTION?

1. Electrical installations should conk:41i the
' National Electrical code NFPA 70 - 1971; ANSI CI-1971.

1910.309a

2.. All new electrical installations and all new Willy'-
lion installed alter March 16, 1972. and all replace-
ment...modifications, and repairs on equipment
Installid before this data should meet the National
Electrical Cade NFPA 70 - 1971; ANSI CI' - 16171.

1910.3090

ARE YOU TAXING THE REOUIRED PRECAUTIONS
WITH CARCINOCJIENS? .

.

I. Exposure to Me following

- a. Asbestos
b. 4-nitrobiptienol .

c.tEethyl chloromethyl ether
d. 3.3'-dichlorobenzidlne -
e. Alpha naphtifylamine
I. Bia-chloranethyl ether
g. Beta natihthylamine '--

. .

carcinogens should be limited:
.

h. Benziclieh ,..
I. 4aminodlphanyt
I. Ethylenelmine .
k. Beta 00:91014051111
I. 2-acetylaminolluorene --

m. 4-dimethylaminoazsbanzene
n. NnitrotodimethyleMine
o. Vinyl chloride'
-

.

1910.1001
to .1017

-

\

.

,

2. Containers of vinyl chloride are labeled:
Vinyl Chloride
.ExtremelY.Flsomnable Gas Undsr Pressure
Cancer .Suspott Agent

1910.1017k1
,

.
..

-3.- Containers of CII/Cinogens'lian labels "Cancer Suspect
Agent" prominently displayed..

1910.93,42111

4.* Entrances to regulated area, Would have signs with
MO *gond:
Cancer Suspect Agent
Authorized Pummel Only

1910.934w
,
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0811A Beckon. Yee No Aallon Taken
.

.

0. amplOyers who wont In regulated area should reamer*
training with regard to working With Oaroinogens

1,

1010.03040
.'..--'

0. Regulated areas have a negative pressure with respect
lo nonreguisled areas ,

1010 03d4

7 Omployes ee are required to wash panda, lace, forearms
and.necit upon each 11111i hom regulated area and
shower at the and 01 the day

1010 030211'
1010.03C4vu

. . ,
ti,-. grnproysei its provided with mean, lull body ph:lecithin

Clothing prior to entering regulated mall
1 0 1 po3p40

' ,
.

O. Employees muat remove affiliating clothing when leaving
regulated areas and at the end of the day plecahe
clothing in'an impervious container for deceit.
lamination or (WOW

101093134V

.
t

.

10. all 'asbestos scrap, waits, debris and other products
containing asbestos Share must be labeled as follows:
Caution .

. .
Contains Asbestos Fibers
Avoid Creating Oust
Breathing. Asbestos Dust May,
Cause Serious Bodily Harm ,

,

1910,1001

r>

.
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imarning_Reaource 024
:,TrhOic and Manhole Safety
Chapter IV, Operation and Maintenance of Waatewater Collection
Maternal A Vield Study:Training Program, 1976
Kenneth D. Kerri and Johnilrady, Hdlitors
California State University/ Sacramento
Sacramento,. CA 95819

Chapter IV of.thia publication written by George Freeland containa.
detailed information on manhole, safety. It ip,dcaigned to be naiad as a
self-study program by persona training for work in waatewater. 4 .

treatment aystems. It provides useful information to supervisors who
may have the reeponsibility of maintaining safety around manhole' operations.

The material dealing with manhole4oafqty includes the following:

,4.12
4.13

Manhole Safety

Classification and Description of Manhole Hazards.. N., ....

Page

4-14
4.131 Atmospheric Hazards
4.132 Physical Injury I 4-17
4.133 Infections and Diseases 4-18
4.134 Insecta, Bugs and Rodents 4-18
4.135 Toxicants 4-19
4.136 Drowning 4-19
4.137 Summary 4-19

4.14 Safety Equipment and Precedures for Manhole Entry 4-20
4.140 Self-Contained Breathing Apparatus 4-20
4.141 Safety Harness with Lifeline '4-20
4.142 Portable Oxygen/Exploaivity Alarm Unit 4-21

' 4.143 Ventilation Blower With Hose 4-21
4.144 Manhole Enclosure 4-21
4.145 Aluminum Ladders and Man Lifts 4-23
4.146 Ropes and Buckets 4-23
4.147 Hard Hats 4-23
4.148 Protective Clothing 4-25'
4.149 Other Equipment and Procedures 4-25

4.15 Precautions for Manhole Entry 4-26
4.151 Immunizations

' 4-26
4.152 Disinfectants '... -, 4-26.
4.153 Health Conditions ef Workers 4-27
4.154 InseCticide

i 4-27
, 4.155 Wash Down 4-27.

4.156 Required Tools, Materials and Equipment 4-28
4.157 Equipment Test 4-28 .,
4.158 Briefing 4-28

4.16 Operations oi Manhole Entry 4-29
4.17 While Workei is Downin the Manhole 4-31,
4.18 Special Problems of Manhole Work 4-32
4.19 After Leaving Manhole 4-J4

RESPONSIBILITY 4-35
Additional Reading 4-35
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1.

4."3',1NOPECTION PF MANHOLES 4-45'

',1631 Obisettiva of Manhole :Incipecion 4-45

41°' 4,32 Safety
.

, 4-4A
'i"--4:33 EqUipment Required e .q..,1 4'40

S 4.34 'Manpower 4 4 -47

4 4.35 Procedure 4-47

'4
4.3b Frequency of Manhole Inspections 4-50

4.37 Sample Inspection Forma 4-51

The organization, quality, and nature of the material presentied'hy
Vreeland ihYlhown in the following oxtensive citation on manhole safety
('4'.12) and classification and deacription of manhole hazards (4.13).

, 4 .12 Manhole Safety

Throfghout,this manual special safety precadtions regarding
specific jobs and procedures will be outlined. Everyone

must recognize and understand the:hazards encountered when
entering' a collection system manhole. Although the following
discushion is brief, the collection system workers and their
supervisors must become fully familiar with procedures.
discussed and apply them every time someone enters a manhole.

4.13 Classification and Description of Manhole Hazards

There are six major categories of hazards a peeson may
encounter when:entering a:Manhole. "These hazards are
discussed in order of known frequency'of.accidents and
deaths to workers - atmospheric, physicll injury (slips,
falls, falling objects, sharp objects, bumps and
structural failures), infection and disease, insects, and
biting critters, toxic exposure, and..drowning.

, :4.131 Atmospheric Hazards

Atmospheric hazards consist of three major types - explosive
-':or flammable, toxic atMospheres, and depletion or 'elimination
Of breathable.oxygen: Do not allow'unheAlthy odors to

0,,distradt your attention from the three major types ofhazards
4fhat could kill you4.

Explosive or flammable atmospheres-can develop at any
time in the.collection system. 'Flammable gases or.
vapors may enter a sewer or manhole from a variety
of legs , illegal or accidental sources. Thesd'

conditi ns can be measured by the use of meters that
.indicat the 'exploSive or flammable limits of the

atmoaphe s. . 4



4, HatIvule gae is one of the pro4uali of igeata
OPOOMpealtion.. This gas can be produce0
almost ',anywhere in a ,collection system.

Nathan, is also the Major flammable gas
the natural gas piped under streets by
utility companies. 'Leaks in these pipes.
'will saturate a Boil, oreond a sewer pipe,
and eeepage.will result the -gas (ltering
the collection system and endangering
Workers in a-manhole,

b. Whilemothane and,natural.geasa are lighter,
than air, a small portion of, the gas will'
diffuse or escape from a manhole if there 4,

is naturtl ventilation. Propane, gasolinev
solvents, and other explosive fuel gases may
be as much 40Mo-end-one-half times hee'Viet
than air and will tend to accumulate. (if 4.

there is not ventilation) in the pockets
the lower portions of a Collection system to
'term explosive mixtures'or to displace air.'

2. Toxic atmospheres (poieonous air)* in wastewater collection
systems or storm collection systems are most.likellk to be
from the presence of hydrogen. sUlfide (HO), a gas
prOduced by the Aecomposition of certain materials
containing sulfur. Hydrogen sulfide gas quietly mixes
with air and goes'wherever the air goes, If there is
no ventilation or air movement, H2S aceumulateS in the
lower sections Of a collection system._ Hydrcigen sulfide can
be detected by the smell of rotten eggs or the use of
'special test kits or instruments. that measure:the concentration
of H

2
S. Other toxic gases that may be encountered include

chlorinated solvent's and industrial toxins (poisons), depending
On wastes dischargedtothe collection system.-

3.' The amount, of breathable oxygen present in a manhole can be
decreased or eliminated by, having the air mixed or replaced'
by the entry of another gas. Meters are available that

ure the concentration of oxygen in the air.

, . ,

ADomot work in confined spaces where the atmosphere. contains
iess than 19.5% oxygen. Always ventilate the manhole before
entry and continuously during occupancy.. Continuouslytest
all levels of manhole for oxygen deficienciesand explosive
and toxic conditions.' .

f

I

Concentrations of oxygen in:a confined, space may exceed the
level. in the air we normally breathe (21.9%) when pure oxygen
(02),is used to prevent septic conditions and the production'



of hydrogen Oulfide in the wastewater Ciolleation system
(See Chapter 5, (Nation 5,6, Hydtogen'Oulfido Control),
IC the manhole in continuously ventilated and the oxygen
level continuously measured, no problems nhould develop,
'A higher. than normal levelof oxygen won't hurt you, but
will increase the fire or, explonive hnsard,

010112 Phynecal Injury

1440nical injury during manhole entry can occur from neverl caUses,
Workers in.rentricted spaces wieh uneven footing often have poor
halance.and decreased coordination, The manipulation of tools In
restricted spaces often results in a; worker being in an awkward
position which can mac strained muscles or tendons, bruises or
torn skin if the worker is not uarefUl.

The use .of heavy ladders for manhole entry and exit has been
prohibited in many Communities after these ladders haVe been
dropped by accident whilis a worker is in a manhole. The

practice of having metal rungs installed in manhole walls also
has been discontinued by some agencies because the rungs or the
concrete holding them was4b4ing eaten away and destroyed by the

highly corrosive atmospheres of the collection system. Portable,

lightweight, aluminum alloy laAders have proven satisfactory,

. .

Dropping tools to workers' in a manhole and tossing the. tools back

out has caused many physical injuries. In order-forlmorkers to see to

catch a tool being dropped, they must look upward and into the
brighter light, causing temporary loss of visual capacity. In

'addition to this, dust and debris from the streetur manhole
ring can fall into your 11Yes, again causing vision problems as well,
as posiible eye infection if you attempt to wipe your eyes with

a hand or glove that has been exposed to the wastewater environment.

Tools should be lowered into and pulled out of manholes a

bucket or sling. Many collection systeM and treatment. plant agencies

use a truck winch to lower a worker and tools-into a manhole..

man lift (Fig. 4.5, page 4-24) has aster", safety trap and snap,

and a frame to avoid scrapes. ,.

The use of spectacles or safety -goggles,in a manhole maybe difficult

because of. their capacity to- fog. These glasseq also.can'become

smeared by moisture in femanhole environment, thus resulting in
decreased vision capacity by.the wearer. Proper ventilation will

reduce fogging problems. If.a chipping gun or Other.toolls being'
used to-chip concrete or pipe,. safety glasses or goggles mustbe

worn. A helmet and clear face shield worn by motorcyclists may be

better than safety' goggles.

When working in a monhole, beware of sharp objects that can cut

or pentrate your skiaand cause a serious infection. Typical

sharp Objects include razor blades, pins, hypOdermic needles and

.broken pieces of glass and metal.



4.431 infootiona and Diaoaaoa

Infontionm are aiwaya Potontialiy-propont whon:you ante. a f

tmanholo.. !Wary (Mumma, paroaito, .infoutioni virua and ilinoaa
Of a ommunity can owl up in the wastewater col action flatem.
Poroiona laquirnd to untar manholownro thna nutomnticolly\Impnacd
to thcan Anfoctionn ondi(tiounaan, Laptnapironin can ho tranwittod
to.workora through tho'urin0 and- foOaa of rata jiving in motiora.
Thia (1100nnOrnwmen ewer, hendachaci*nanson, mannitir painn
vomiking, and thirst,- Contact your oafoty officor or doctor,
rogordion inocuintiona for typhoid, pare- typhoid, potio and,.
tetanus. Personal cleanlineaCia your best means of protection.
If ponalble, have a commerical laundry service clean your
uniform rather than wash your Clothes at home with, your family
laundry.

4.134 inaecta, Rugs and Rodents

Inaecta,'.while less *lever() in danger to workers than infections
and:diacaaaa, can ha .n source of dangbr. 'the black widow and
the'vlolin apider are examples of threats to your health,, Many
bitea awaaagalated.with.infpctIona, for examplea, rat bites can
cause rables'and mosquito bites can cause malaria. Fallowing ie.
a list of ineecta.and bugs which have bedn found in manholes.

Stinging insects such as wasps, mud dau4prs and been
Ticks
Fleae

, Lice.

Mosquitos
Houseflies

. Bioflies

.Always inspect a manhole for insects,.bugs and rodents before'.'
entering.

4.135 Toxicants

Expbsure to toxic acids, bases and other-hazardous lrquid'or
solid chemicals that can be discharged into the wastewater
collection system by either accidental spills or deliberate.action,
by industry or the public is always a potential health hakard.:.
Proper boots and gloves ate effective means of protection against
these toxicants.

4.136 Drowning

With the trend towards-larger regional wastewater treatment plants,
intercepting sewers are beink.coniatructed that convey large,flowS
These large diameter sewers and flows'increase the chances of 4: :

worker droWning from an accidental slip or fall into. the flowing
Wastewater. Watch your step at all times, especially when working.
near or in large flows to -avoid drowning, Wear lift jacketsY,'
and use lifelines if necessary.
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4,117 humor
) ,

MAIlhilid 0[11411 44140y4 01114 1)0 0011§1t1Pft40 a na'Aorden4Ltank due

Co. the potential wiPooute e0 phomitp414, toxic and explonivo

woo, innooto and inOctloun conditionn, Work in manholes

an hp done wifely when the proper proveduron are followed,

4,14 HalotylYvilp.pioat...A14.11roosiAt+roti faY.
..

111e.pierem of equipment 0,444'140 below era recommended for nee when
workerm Are required to 014W4 00110040p 41440M manhole,

4:140 helf,,Conialuoil areathing ApparAtme

Thin apparatun oonninta of a face monk renpiratov
4

And hone to the

air nupply, Air may he nopplied either from a tank carrtod.on the

workorla 441y or 'from larger oylindern placed at a convenient
tocetion aruPkinot carried Around by the worker, ilea when ventilation

in unable to provide a suitoblo.etmoaphore in,a manhole or confined

apace.

4.141. Hatay Mumma with Melina

Thu lAernena mhoUld bo A parecuto typo which preventn a limp

'body from yelling out of It. 'The lifeline connection should
attach et the ahouldora ao as to suspend a body In the 'upright

poaltion. 'Tilting or doubling over of a body can prevent ith

rapid removal through the. 24 inch'manholo opening, or.caUno
ipjUry to a person while being removed in the doubled over or

tilted pesition.

Tho harnesa and lifeline may be used to lower a worker into a

confined apace. Whenever a worker in underground (in a manholo),

someone must be topside holding the lifeline and observing the

actions of the worker in the harness. Do not tie the above

ground end 'of the lifeliee.to any object that could be hit by a

careless driver that could result in injury to the worker in the

harness.

4.16 Operatidns of Manhole Entry

The miniMunirCrew foie worker to enter a collection system manhole is
three workers: the worker who will go into the hole, the lifeline

attendant. and an assistant on the surface. The arrangement of the

safety and other equipment is generally accomplished,by the entire

crew, however a support crew may be necessary to direct traffic and

provide other needed assistance.
,

A

1. The manhole safety enclosure is'placed around the,manhoIe'if

necessary.
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4, The portohlo OkilloltviWn*Y4@41,n14rm nYntom 10 o$14hrotori
AEFORk romovtini the monhoto povor, Toot the manhole from
top 'to bottom for °mon Ooftolony; O*114044V4,404 '4444P
(4040AOR 4444100i 444.04, Toot for 0*ploo1vo:Otot1roo
hoforo romovtng tho monhoto POVOV b44341144 IORPV41 of the PgYOr
104Y prn4144no4 Apittk anti oo an oingooton,. Also it to
41Pft11.t11 know oon414kono In the monholo before Ahy
V004414P4O4 4044'4,

a An 04plootvo. otmoophovo 44 444P4V4404 4n 4.4)40n0441
Al tmmodlotoly notify yens onporvlOor that an

04plOotvo oondttion hot boon dlovovorod and
pf41v140 40 mooy 44t4114 44 p000thlo, tnotwitno
Wootton, lio,inoOt potifloAtIon of polio@ 4114
(Aro 44port44nto.

AlA D not remove the monhoto ooN0r,
01 l'orn off 411Y rnnOng onglnoo ln rho litntiOrY that

yontd-oonmo 4 Op44,
Routo vohAntoo around manhole notno.00noo, flop
onithorrtoodoo,

0, wopoot npotroom 41141. downotrOom monhotoo for
explheive conOttfona Co deteriwtho Cho axiom
of the Vroble.

r. Route traffic off the street Co reduce potenttAl
for exploaton.

g. .Nottfy toduetytal white tnopeotora and W414t0W4C41V
tro4tmont p444t oporAtorn.

h. Attempt to 100t0 .f06110 Of prObtOM Alltt correct
situation.

Cautiously vonttlAte uystem with a large blower to
eliminate explomivo leotard. Try ventilating from

maNyupetreem or downAtrosm menhoto.tn order to
keep %Yorkers And.,ohutpmout Away from explosive
condtttonu.

I. pa sure there IA mopKtNq in the area.

3. Never use hands to,rTove or replace the Manhole cover. Always
use manhole lifts approved by the safety agency that regulates
your activities.

4 .

. qpen manholes upstream and downstream from the work area to
,eAcouraga natural ventilation of sower. Cover'opon manholou
with grating and place. barricades around manholes to warn
traffic and pedestrians.

5, The area immediately around the manhole opening, including
the manhole ring and lid ledge, should be cleaned and all
loose debris removed. Sweep the area before removing the
manhole'Over and clean the ring ledge after thecover has
bean xethoved.:



6. Thm:ventilation.bloWeris started and,the manhole atmosphere
blown out prior to entry: The blower should be .located in
an areaUnwind of the manhole and at leaht ten feet from rf-
the-manhole opening. If the blower has a gas driven engine,
the exhaust MUst.be downwind from the manhole. Place the
air intake to the blower from two to five .feet above the
ground surface, depending on conditions (higher for dusty
ground surfaces). Some agencies prefer to exhaust.or pull
air frond the downstream manhole if possible.

7.. Once the man going into the hole has donned 'the safety
harness and has the-lifeline attached, the other man on the,
crew or. the foreman should check it-for proper fit and
attachment;

8 .

e*/
Continue to use the alarm system to test for the presence
of an oxygen deficiency and explosive gases in the manhole
atmosphere the entire time the worker is in the manhole.

4.17 While-Worker Is Down in

1. The end of the lifelindOmust be held continuously by a crew
member. -.This person shall perform no other function, but
keep constant watch over the worker in the manhole. Tying
the lifeline to prevent it from falling into the manhole
is poor practice, especially if'it is tied to an object
that could be struck bysa passing vehiCle and cause injury
to the worker in the manhole.

2. The safety, enclosure will always contain oneworker who holds
the lifeline, observes-the worker in the manhole, and calls
for help if needed. Safety enclosures are not considered
necessary by some agencies.

The worker holding the lifeline should .be careful to secure
. any objects he has-in his shirt or jacket pockets so that they

will not fall into the manholewhen he bends over it. Also he
must be careful not to accidently kick any tools or objects
over the edgzof the manhole.

As long as the worker is in the manhole, the worker holding
the lifeline should careftilly watch the worker and not
distract him. AlUays listen and respond to the needs,and
conditidn of the worker in the manhole.

V
a. it there armany indications of trouble such as

,Allt011ual behavior or warning signals from the
gas/oxygen alarm system, immediately bring the
worker up-Out of the manhole.

'1"1t4
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b. Whenever a worker is in a manhole, continuously test
the atmosphere for oxygen deficiency and for explosive
and toxic sulfide) gases. Proper ventilation
generally will prevent any problems with the manhole
atmosphere from developing except 'during a dump up
sewer. If the flammable gas level is Within only 10
percent of the lower explosive limit (LEL); this is an
indication that ventilation is ineffective.

Each major section concludes with questions the learner should be able
to answer, such as the following, if he hAs really mastered the text
material:

1. List the hazards you may encounterwhen-entering a manhole..
2. What kinds of atmospheric hazards are encountered in manholes?
3. What are some of the causes of physical injuries in manholes?
4. How can you protect yourself from diseases when working in a manhole?
5. How can you protect yourself from insects when working in a manhole?
6. What kinds of preparations should be made before workers enters'

manhole?
7. What are some of the health tonditions of workers that should be

considered before entering a manhole?
8. The briefing before manhole entering should discuss what topics?
9. What is the minimum size of a crew when someone eaters a manhole?

10. What should the worker at the manhole entrance be doing while
another Worker is in the manhole?

11. What is the minimum level of oxygen in air for safe breathing?
12. What should a worker do after leaving a manhole?

145 )
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SECTION I

Safety: Management.- Supervisor - Worker Responsibilities

TITLE ACCIDENTS MADIq EASY - SAFETY AWARENESS SERIES.
AVAIL , NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($250.00)
DESC *ACCIDENT PREVENTION, ATTITUDES, *AUDIOVISUAL',AID. *FILMS,

*INEUSTRIAL SAFETY, INSTRUCTIONAL FILMS, .ca, a, POST
SEOUCARYEDUCATICN, *SAFETY

DESC NOTE (NO. 147.28-9) 16MM, 13. MIN., COLOR; . THREE FI SET
.(EW002805-EW002807) "SAFETY MARE:NESS" SERIES

ABSTRACT VARIOUS EMPLOYEE ATTITUDES TOWARD SAFETY ABE Oa DI::14 AS A
RESULT OF A SERIES" OF RECENT ACCIDENTS THAT COULD A SHOULD
HAVE BEEN AVOIDED. DIRECTED TD EMPLOYEES CCNCENTRA ON THEIR
ATTITUDES ABOUT SAFETY IN. RELATICN TO .THEIR .1 , THEIR
EMPLOYERS AND THEMSELVES.-

INST-NAME NATIONAL SAFETY COUNCIL

TITLE ACCIDENT PREVENTICN MANUAL FOR INDUSTRIAL OPERATION, 7144 ED.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($40.00)
DESC' *ACCIDENT PREVENTION, *INEUSTRIAL SAFETY, INSTRUCTIONAL

MATERIALS, *MANUALS, POST SECONDARY.EDUCATICN, *SAFETY .

DESC NOTE 1536P. (NO. 121.38-9) PHOTOS, ILLUSTRATIONS, CHARTS, GRAPHS
AND TABLES

ABSTRACT UP-TO-DATE INDUSTRIAL SAFETY SOURCEBOOK DESIGNED TO PROVIDE YOU
WITH ALL THE ESSENTIAL INFORMATION NECESSARY TD CARRY CUT
EFFICIENT ACCIDENT PREVENTION.

INST NAME NATIONAL SAFETY (=Km

TITLE ACCIDENT PREVENTION MANUAL FOR TRAINING PROGRAMS:
AUTHOR STRONG, M. S.
PUB 'DATE 75
AVAIL AMERICAN TECHNICAL SOCIETY, 848 EAST 58TH STREET, CHICAGO, IL

60637 ($16.00)
DESC *ACCIDENT PREVENTION, *INSTRUCTION, *INSTRUCTIONAL MATERIALS,

LAWS, REGULATIONS, *SAFETY .

DESC NOTE 600P. (ISBN 0-8269-4517-1) 2ND ED.; ILLUSTRATION&
ABSTRACT TWENTY RECOGNIZED EXPERTS HAVE POOLED THEIR DEFALECGE TO

PRODUCE THIS MANUAL. FEDERAL REGULATIONS, OSHA, AND SAFETY
PRACTICES HAVE UNDERSCORED THE NEED FOR THIS BOOK; EVERY EFFORT
WAS MADE TO MAKE IT COMPLETE.

TITLE ARTIFICIAL RESPIRATION.'
PUB DATE 73
AVAIL NATIONAL AUDIOVISUAL CENTER, REFERENCE SECTION, GENERAL

SERVICES ADMINISTRATION, WASHINGTON, DC 20409 (PURCHASE PRICE:
$52.25)



DESC *AUDIOVISUAL AIDS, **ACCIDENT PREVENTION, AVIOiciAr.
RESPIRATION, FILMS, *INSTRUCTIONAL FILMS, INSTRUCTIONAL
MATERIALS, POSTSECCNDARY EDUCATION, *SAFETY
(TITLE NO. 001994) (AGENCY NO. A-798) 16MM, 16 MIN., OPTICAL
SOUND, COLOR.

ABSTRACT TEACHES THE INDIVIDUAL HUR TO TAKE CARE OF MANY OF HIS MEDICALt
AND HEALTH NEEDS IN TIME OF'DISASTER WHEN MEDICAL ASSISTANCE
MIGHT NOT BE READILY AVAILABLE.

INST NAME UTS. DEPARTMENT OF HEALTH, EDUCATION AND WELFARE.

DESC 1,1CRE

TITLE ATTITUDES AND EMOTIONS.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENTIE, CHICAGO, IL

60611'($46.80)
DESC. *ACCIDENT pREvENTicw,.*ATTITUDEs, EMOTIONS, * INDUSTRIAL SAFETY,

INSTRUCTIONAL MATERIALS, posr 'SECONDARY ,EDUCATION, *SAFETY,
SLIDES, VISUAL AIDS ."*4*

DESC NOTE (NO. 279.95-9) 30 (2X2) SLIDES,'COLOR, SCRIPT
ABSTRACT DISCUSSES THESE IN RELATIONSHIP TO ACCIDENTS.
INST NAME NATIONAL SAFETY COUNCIL.

TITLE CONSIDERATIMS FOR PREPARATION OF OPERATION AND MAINTENANCE
MANUALS. e

AUTHOR . GREEN, R. L.,' AND OTHERS
PUB DATE 78

. AVAIL SUPERINTENDENT OF DOCUMENTS,' GOVERNMENT PRINTING ,OFFICE,
WASHINGTON, DC 20402 ($3.10) . .

(ESC *COMMUNICATION SKILLS, .EQUIPMENT MAINTENANCE, *FACILITIES,
LABORATORY TESTING, *MANUALS, PERMITS,, PERSONNEL, *PUMPING
STATIONS, SAFETY, STANDARDS, *MINING MANUALS, UTILITIES,
WASTE DISPOSAL, *wAsawm TREATMENT, WATER. POLLUTION CONTROL

DESC NOTE 239P.
ABSTRACT THIS DOCUMENT PROVIDES CONSIDERATIONS FOR THE PREPARATION OF.

MUNICIPAL' WATER TREATMENT PLANT "OPERATION AND MAINTENANCE'
MANUALS. TOPIC AREAS INCLUDE, (1) PERMITS AND smpArles, (2)'
SLUDGE-HANDLING, (3)*.PERSOUNEL, (4) LABORATORY TESTING, (5)
\SAFETY; (6) EMERGENCY OPERATIONS,. AND (7) OTHER UTILITIES.
DETAILED DISCUSSIONS CN TRE'TYPE-OF MANUAL ARE FOUND IN EACH
SECTICN. A.SUGGESTWMANUAL OUTLINE IS INCLUDED FOR TREAMINT
PLANTS AND FOR PUMPING STATIONS'AND PIPELINES.

TITLE EVERYBODY'S DIFFERENT - HUMAN FACTORS IN SAFETY SERIES.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($185.00)
DESC *ACCIDENT PREVENTION, *ATTITUDES, AUDIOVISUAL AIDE, *FILMS,

*INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS, *MANAGEMENT, POST
SECONDARY EDUCATION, *SAFETY'

DESC NOTE (NO. 142.17-9) 16MM, 10 MIN.; COLOR; FOUR -FILM SET
(EW002788-EW002791) "HUMAN FACTORS IN SAFETY" SERIES

.ABSTRACT - DEALS WITH THE HUMAN ELEMENT IN ACCIDENT PREVENTION:- flag THE
BEHAVIOR OF PEOPLE WITH OTHER PEOPLE CAN BE FACTORS IN CAUSING
OR AVOIDING ACCIDENTS; HOW PEOPLE DIFFER, PHYSICALLY AND
EMOTIONALLY; AND HOW THESE DIFFERENCES' MAY AFFECT SAFETY
PERFORMANCES.

INST NAME NATIONAL SAFETY COUNCIL.:



TITpE JOB TRAINING JOGGER.
AVAIL . NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN'AVENU;;HCHICAGO, IL

...S 60611 ($1.20)
DESC .*ACCIDENT PREVENTION, 6 *INDUSTRIAL SAFETY, *INSTRUCTION;

INSTRUCTIONAL MATERIALS, POST SECONDARY EDUCATION, *SAFETY,.
*TEACHING TECHNIQUES

DESC NOTE 20P. (NO. 193.21-9) I4INIMUM ORDER OF .10 ...:
ABSTRACT A SAFETY INSTRUCTOR' GUIDE COMBINING THE TESTED METHOTS,OF JOB

SAFETY ANALYSIS AND INSTRUCTION TRAINING TO PROEUCE0SCUND,
LOGICAL PROCEDURES TEACHING SAFETY:" ',I.

DST NAME NATIONAL SAFETY COUt L.

TITLE MAN AND HIS HABITS.
PUB DATE 69
AVAIL. NATIONAL AUDIOVISUAL CENTER; REFERENCE SECTION; GENERAL

.

SERVICES AEMINISTRATICN, WASHINGTON, DC 20409 (PURCHASE PRICE:
$75.50) .

. .

MSC *ACCIDENT,PREEVNTION, *AUDIOVISUAL AIDS, *FILMS, *INSTRUCTICNAL
FILMS, *INSTRUCTIONAL MATERIALS, *MGT SECONDARY EDUCATION,

. *SAFETY .

DESC NOTE (TITpE NO. 003532), 16MM, 13 MIN., OPTICAL SOUND, ODLOR.
ABSTRACT SHOWS HON MAN'S HABITS MAY ENDANGER HIS SAFETY BY BECOMING

ROUTINE WHEN CARRIED-OVER TD HIS FORK. BY VISUAL EXAMPLES, THE
;WORKER IS SHOWN HOW TO ACQUIRE SAFE WORK HABITS BY PRACTICING
SAFETY AT Inc AND CN THE jOB..

INST NAME .S. WREAU OF MINES.

TITLE MANS SHORTCOMINGS.
PUB DATE 69 .

AVAIL NATIONAL AUDIOVISUAL CENTER,.. SECTION, GENERAL
SERVICES ADMINISTRATICN; WASHINGTON, DC .20409 (PURCHASE.PRICE:
$75.50) i

DESC *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FILMS, *INSTRUCTIONAL
FILMS, *INSTRUCTIONAL MATERIALS, *POST SECONDARY EDUCATION,
*SAFETY,'*WORKER ATTITUDE . .

.

,:.2DESC-NCTE ATPME,NO.0.03533) 16MM,13 MIN., OPTICAL SOUND, COLOR.
-/ ABSTRACT'' 'YDRAMATICALLY ENACTED SCENES SHOW HOW MAN'S PERSONALITY QUIRKS.

MAY ENDANGER HIS AND OTHER WORKERS' SAFETY. SUGGESTIONS ARE
RIVEN TDAVOID OR CHANGE THIS MENIAL ATTITUDE AND PREVFAT THESE
NONSENSIBLE ACTIONS.

INST NAME U.S. BUREAU OF MINES.

TITLE MOTIVATION: A MEANS 70 ACCIDENT PREVENTION.
PUB DATE .69

AVAIL NATIONAL AUDIOVISUAL CENTER, REFERENCE SECTION.' GENERAL
SERVICES ADMINISTRATION, WASHINGTON, DC 20409 (PURCHASE PRICE:
$63.75)

DESC *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FILMS, *INSTRUCTIONAL
FILMS, *INSTRUCTIONAL MATERIALS, *POST SECONDARY EDUCATICN,
*SAFETY, *WCRKER ATTITUDE

DESC NOTE ,(TITLE NO. 003585) 164M, 11 MIN., OPTICAL SC DUN, COLOR.

ABSTRACT SHORS'HO4 PROPER MCTIVATICN PREVENTS ACCIDENTS AT HONE AND ON
THE JOB. THE REASONS THAT. MOTIVATE THE STAFF ARE PRESENTED IN A
VISUALLY INTERESTING MANNER.

.

INST NAME U.S. BUREAU OF MINES.



`i r,
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TITLE 11E1;1 littPLOYEE ,SAFETY 'TRAINING NEST) - 'ENGLISH.
Pu(k., DATE 61, r
AVAIL E.I . .DUPORTIc NECURS & COMPANY, INC . , EDUCATION & APPLIED

;'EcHNIOIDGYT, DIVISION, BRANDYWINE BLDG. , WILMINGTON, DE 19898

C ° *ACCI PREVENTION, *INDUSTRIAL SAFETY, *INDUSI'RY,
, *INSTRUCTIONAL MATERIALS, *POUT SECONDARY EDUCATION, *SAFETY

DESC; NOTE 12P:: COURSE NO. 500
ABSTRACT, THE COJECTIVE-OF THIS TRAINING IS 1O IMPROVE SAFETY PERFORMANCE

BY ESTABLISHING '.WITH NEW EMPLOYEES A UNIE'0/14 UNDERSTANDING OF
SAFETY FOLICIES.

INST NOTE , E.4.,DIONT I NEMOURS & COMPANY, INC.

TITLE "- OPERATION ANPI MAINTENANCE CF' WASTEWATER COLLECTION SYSTEILS:
FIELD 'STUDY TRAININGt PROGRAM.

PUB IATF. 76 4
AVAIL iF..PARTMENT QF CIVIL ENG/NEERIFG, CALIFORNIA, STATE UNIVERSITY AT

° SACRAMENTO, 6000; JAY STREET, SACRAMENTO, CA 95819 ($30.00)
EQUIPMENW INSTRUCTIONAL MATERIALS, *INSTRUMENTATION,
*MASNTENANCE, 2 *OPERATIONS (WASTEWATER), *POST SECONDARY
IZOCATICN *PUMPS RECORDS, SAFETY, IROUBLESHOOTINO, WASTE

' DISIOSP1 *WASIEWA'I'ER 'T'REATMENT
DESC NOTE' , 1711P. .400t SLIDES, 'REVISED ANNUALLY, ALSO AVAILABLE CN ERIC

MICROPIdIE ED150007
ABSTRACT WRITTEN eBY EKPER,IENCED COLLECTION SYSTEM WORKERS (MAINTENANCE

`MEN) "'WITH THE =WIT,' OF PROVIDING COLLECTION SYSTEMS WORKERS
:WITH THE - :'INFORMATION THEY ,NEED '10 KNOW '10. OPERATE AND MAINTAIN
',THEIR COLLECTION sYsrtms. AS SAFELY AND AS EFFICIENTLY AS
:'POSSIBLE`.. TOPICS `COVERED INCLUDE JOB SYSTEM, REVIEW OF PLANS
iAND SPECS, INSPECTION; 'L'ESI'ING, TELEVISING SEWERS, BALL= HIGH
VELOCtirY CLEANERS, SCOOTERS, KITES, BODDIA13, BUCKETS, REPAIRS,

.s'. 1LIFT STTIONS,'MAINTENANCE, RECORDS.

TITLE . > PEOPLE ARE., ALL ALIKE -- HUMAN FACTORS IN SAFE1Y SERIES.
AVAIL NATIONAL SAFETY; COLNCIL, 444 'NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($185 OQ)
DESC 0 ACCIDENT PREI1ENTI(11e- *Arr r AUDIOVISUAL AIDS, EMOTIONS,

*FILMS/ *Iptusr -SAFETY IN IONAL FILMS, *MANAGEMENT,
posr.sEcortaRy. Tice,.*

DESC Nam (.NO. 142.1f-9) 10' MIN., COLOR; FOUR-FILM SET
(W002788-54002791)1" FACIORS,IN SAFETY", SERIES.

ABSTRACT DEALS WITH THE ELEMENT IN ACCIDENT PREVENTION. HOW THE
BEHAVIOR QF SOP 111 OTHERVEOPLE CAN BE FACTORS IN CAUSING
CR AVOD ACC DENTS. DISCUSSES THE ENOTICRALE5I

CTERTSTICS THAT EVERYONE HAS IN COMMON. 7EDS
IN ST: °.,"' NATIONAL COUNCIL--- i r
TITLE PLAN*edk.PRWENTI8 :-SAFE`1"1° .r.g4iicEriarr SERIES.
AVAIL- NATIONAL SAFE ,Y qOUNCIL, 444 NORTH MICH/GAN AVENUE, CHICAGO, IL

60611 ($155.04) s

,,TiEsc *Accident PREVEN1'ICN,,\)*ACCIOENT REPORTING, AUDIOVISUAL AIDS,
*FILMS, *INDUSTRIAL. SAFETY; INSTRUCTIONAL FI1MS, *MANAGEMENT,
POST SEOZNEARY EDUCATION,t-*SAFETY

DESC NOTE (NO. _148 .12,-9) :1 10, .., MIN., COLOR; EIGHT FILM SET
° ( 540027964-EWO 02803 ) "SAFETY MMINMIEITI"' SERIES



ABSTRACT TECHNIQUES OF GOOD ACCIDENT REPORTING.
INST NAME NATIONAL SAFETY COUNCIL

TITLE PLAN YOUR TALKS -.,COMMUNICATING SAFETTSERIES.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611,
'DESC *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, COMMUNICATIONS, *FILMS,

*INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS, -*MANAGFAENT, POST
SECONDARY EDUCATION, *SAFETY

DESC NOTE 16MM, 10 MIS., COLOR; THREE .FILM SET "COMMUNICATING SAFETY'
SERIES N0. 147.20 -9; PRICE: $540:00 PER SET; SEE EW002785
EW002787

ABSTRACT TEACHES SUPERVISORY PERSONNEL WA BRIDGE THE GAP OF POOR
COMMUNICATION AND REALLY INSPIRE IMPROVED SAFETY PERFORMANCE
FROM THEIR SUBORDINATES. DISCUSSES DEVICES FOR TURNING ANY
ENCOUNTER INTO AN OPPORTUNITY FOR A SAFETY TALK..

'TITLE PLANNING FOR SAFETY - INTRODUCTORY UNIT (COURSE).
AVAIL E.I. DUPONT DE NEMOURS & COMPANY, INC. EDUCATION & APPLIED

TECHNOLOGY DIVISION, BRANDYWINE BUG: WILMINGTON, DE 19898

($1.90)

DESC *ACCIDENT PREVENTION, *INDUSTRY, *INSTRUCTIONAL MATERIALS,

*POST SECONDARY EDUCATION, *SAFETY
DESC NOTE 32P. COURSE NO. 553 ,

ABSTRACT TRAINEE WILL IDENTIFY THE STEPS IN AN ORGANIZED APPROACH'IO
SAFETY PLANNING ON HIS JOH AS HE GETS READY FOR THE. JOB, AND
PUTS AWAY WHEN .THE. JOB IS--FINISHED.- EACH --EMPLOTE,E :WILL
DEMONSTRATE ON THE JOWHOW HE IS USING "PLANNING FCR SAFETY."

INST NAME E.I. DUPOIE EC NEMOURS & COMPANY, INC. .

TITLE PLANNING FOR SAFETY -INTRODUCTORY UNIT (LEADER'S GUIDE).
AVAIL E.I. DUPONT DE NEMOURS & COMPANY, INC., EDUCATION & APPLIED

TECHNOLOGY DIVISION, BRANDYWINE BLDG. WILMINGTON, DE 19898
-($1.90)

DESC *INDUSTRY, *INSTRUCTIONAL MATERIALS, *POST SECONDARY EDUCATION,
-*SAFETY, ACCIDENT PREVENTION, TEACHING GUIDES

DESC NOTE- 20P. ORDER NO. 552
ABSTRACT TRAINEE WILL IDENTIFY THE STEPS IN AN ORGANIZED APPROACH TO

SAFETY PLANNING ON HIS JOB AS HE GETS READY FOR THE JOB, DOES
THE JOB, AND PUTS AWAY WHEN .THE JOB IS FINISHED, EACH EMPLOYEE
WILL DEMONSTRATEcv THE JOB HOW-HE IS USING "PLANNING FOR
SAFETY".

INST NAME E.I. DEPONT pp NEMOURS & COMPANY, INC.

TITLE -RUN IHE TEAM -.SAFETY MANAGEMENT SERIES.
AVAIL 'NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($155.00)
. DESC *ACCIDENT PREVENTION, *FIU4S, *INDUSTRIAL SAFETY, *MANAGEMENTi

*SAFETY, *SUPERVISION, AUDIOVISUAL AIDS, INSTRUCTIONAL, FILMS,.
Post SECONDARY EDUCATION .

DESC NOTE (NO. 148.11-9) 16MM, COLOR, 10 MIN. EIGHT FILM SET (EW002796 -
E3DD2803) "SAFETY MANAGEMENT" SERIES

153



ABSTRACT

INST NAME

TITLE
PUB 'DATE
AVAIL

MSC

DESC NOTE
ABSTRACT a

41
INST NAME*

TITLE
AVAIL

DESC

DESC NOTE
ABSTRACT.'

INST

TITLE
AVAI L

DESC '

DESC NOTE
ABSTRACT t'

INST NAME,.:

TITLE
AVAIL

kW

DEPC"r
DESC OZYIE
ABSTRACT°H;
DIST ivArip

PUB DATE

BASIC FUNCTral OF THE FOREMAN IN SAFETY. PROVIDES:THE FOREMAN
AND SUPERVISORS WITH TRAINING IN BASIC AREAS "OF ACCIDENT
PREVENTION. THE FILM FOLLOWS A SAFETY DIRECTOR AND' SUPERVISOR

.

WHO ARE PLANNING A COURSE IN THE. FUNDAMENTALS Of ACCIDENT'
PREVENTION. MOCK-UPS AND EEMCNSTRATIONS ARE USED TO ILLUSTRATE.
MAJOR POINTS. :

NATIONAL SAFETY COUNCIL

S -T-O -P REFRESHER COURSE. r
.68

E.I. DUPONT DE NEMOURS & COMPANY, INC., EDUCATION & APPLIED
TECHNOLOGY DIVISION,, BRANDYWINE BLDG., WILMINGTON, DE 19898
($1.90) .

ACCIDENT PREVENTION, *INDUSTRY, *INSTUCTIONAL MATERIALS, *POST
SECONDARY EDUCATION, *REFRESHEROOURSES, *SAFETY, *SUPERVISORS
20P. COURSE NO. 525. .

REFRESHER COURSE 'FOR SUPERVISORY PERSONNEL CONCERNED WITH.
SAFETY.
E.I. DUPONT DE NEMOURS & COMPANY, INC.

SAFETY ATTITUDES
NATIONAL SAFETY COUNCIL, 444 NCfaH MICHIGAN AVENUE, CHICAGO,. IL
60611 ($115.00)

*ACCIDENT PREVENTION, *ATTITUDES, *AUDIOVISUAL AIDS; *FILM,
*INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS, POST SECONDARY
fk,DUCATION, *SAFETY
'NO. 171.11 -9) 16MM, 10MIN., COLOR

ICALLY'ILLUSTRATES FEW ATTITUDES CAN' CAUSE OR PREVENT
ACCIDENTS.
NATIONAL SAFETY COUNCIL.

SAFETY ATTITUDES.

NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 ($46.80)
*ACCIDENT PREVENTION, *ATTITUDES, *INDUSTRIAL SAFETY,
INSTRUCTIONAL MATERIALS, POST SECONDARY EDUCATION, *SAFETY,
SLIDES, VISUAL AIDS
(NO. 176.01-9) 30 (2X2) SLIDES, COLOR, SCRIPT
DESCRIBES THE CAUSES AND EFFECTS OF UNSAFE ATTITUDES AND TELLS
HON TO CHANGE THEM.
NATIONAL SAFETY COUNCIL.

SAFE PRACTICE SERIES CARDS.
E.I. come EC NEMOURS & CCMPANY, EDUCATION & APPLIED
TECHNOLOGY DIVISICN, BRANDYWINE BaG., WILMINGTON, ,DE 19898
($1.90)
*ACCIDENT PREVENTION, *INDUSTRY, *INSTRUCTIONAL MERIALS,
*OPERATIONS, *POST SECONDARY EDUCATION, *SAFETY
ORDER NO. 590
REMINDER CARPS FOR SAFETY.
E.I. DUPONT DE NEMOURS & COMPANY, INC.

SAFETY PRACTICE FOR WATER UTILITIES.
71

1
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AVAIL AMERICAN,. WATER WORKS ASSOCIATION, 6666 WEST curNcy AVE.,
DENVEROO 80235 (ma) - -,_

DESC *ACCIDENT PREVENTION *INSTRUCTIONAL. MATERIALS/ *MANUALS, N
OPERATIONS: (WRTER)., '*POST SECONDARY 'EDUCATION, '*oFtri,'.
UTILITIES.:*WATER TREATMENT

DESC NOTE 128P.PAPER:BOUND,.MANUAL NO. 30003 (43) : '.'

ABSTRACT A MANUAL COVERING ALL ASPECTS OF EMPLOYEE ACCIDENT:PREVENTICN.
INST NAME AMERICAN WATER WORKS;ASSOCIATION.

yTITLE
AVAIL

SAFETY PRINCIPLES INTRODUCTORY UNIT 1 (COURSE).
E.IiolUzGyOPONT DE NEMOURS &,CtMPANY, INC., ,EDUCATION & APPLIED

prvisioN, BRANDYWINE BLDG., WILMINGTON, DE 19898
($1.90)

DESC ACCIDENT PREVENTION, *INDUSTRY, *INSTRUCTICNAL MATERIALS, *POST
SECONDARY EDUCATION, *SAFETY,*SELF PACED INSTRUCTION

tesc NOTE COURSE NO. 551
ABSTRACT INSTRUCTICNAL MATERIAL FOR A COURSE IN SAFETY.
INST NAME E.I. DUPONT DE NEMOURS & COMPANY, INC.

TITLE SAFETY PRINCIPLES - rarRoDucloret UNIT 1 (LEADER'S GUIDE).
AVAIL E.I. DUPCNT DE NEMCURS & COMPANY, INC., EDUCATION & APPLIED

TECHNOLOGY DIVISICU, BRANDYWINE BLDG., WILMINGTON, LE 19898
($1.90)

DESC ACCIDENT RR:EVE:MON, *INDUSTRY, *INSTRUCTIONAL MATERIALS, *POST
SECONDARY EDUCATION, *SAFETY, SELF PACED INSTRUCTION, *TEACHING
GUIDES

DESC NOTE ORDER NO. 550
Ammer cum FOR INSTRUCTOR TEACHING SAFETY PROGRAMS:
INST NAME E.I. DUPONT EC NEMOURS & COMPANY, INC.

TITLE -SAFETY'PROGRAM GUIDE.
.PUB ND'

POLLUTION CONTROL.FEDERNFICN, 2626 PENNSYLVANIA AVE., NW,
WASHINGICN, pc '20037 ($16.50)

-

' *ACCIDENT PREVENTION, .*AUDIOVISUAL AIDS, EQUIPMENT (PLANT),
:' *.INDUSTRIAL -SAFETY, *INSTRUCTIONAL MATERIALS, POST SECONDARY.
EDUCATICN,'RECORDS, *SAFETY, *SLIDES,. .'

'DESC NO 20 MIN. TAPE, 39 SLIDES, AND SCRIPT, AVAILABLE' CN LOAN FROM
NT:WC, 26 W ST CLAIR, CINCINNATI, OH 45268

ABSTRACT A GUILE FOR ESTABLISHING AN EFFECTIVE SAFETY PROGFOrINCLUDING
THE ROLE. CF MANAGEMENT..CRGANIZATION REQUIRED, RECORD- KEEPING,
ACCIDENT INVESTIGATICN AND EVALUATION PROCEDURES, CAUSES OF
ACCIDENTS,' PEOTECTIVE EQUIPMENT -REQUIRED/ ESTABLISHING SAFETY-
RULES AND PROCEDURES, ELEMENTS OF EMPLOYEE TRAINING PROGRAMS
AND SUGGESTIONS FOR MOTIVATING EMPLOYEES:.

TITLE'. SELL SAFETY - SAFETY MANAGEMENT SERIES.
.

AVAIL NATIONAL SAFETY COUNCIL,A44 NORTH MICHIGAN AVENUE, CHICAGO,
60611 ($155.00)

DESC *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *COMMUNICATICUS,
*FILMS,' *INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS. *MANAGEMENT,

. POST SECONDARY EDUCATION, *SAFETY t.
DESC NO (NO. 148.18 -9) 16 MM, 10 . MIN. COUD14. EIGHT. FILM- SET

(04002796-D4002803) "SAFETTMANAGEMENT"' SERIES
. .
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ABSTRACT SAFETY THROUGH GOOD COMMUNICATION..
INST NAME NATIONAL SAFETY COUNCIL.

TITLE SHORT COURSE IN FIRSr.AID.
AVAIL THE LANSFORD PUBLISHING CO., DEPT. B, P.O. BOX 8711, SAN JOSE,

CA 95155 ($89.95)
DESC *FIRST AID, *INSTRUCTIONAL MATERIALS, *POST SECONDARY

EDUCATION; *SAFETY, *TRANSPARENCIES, *VISUAL AIDS
DESC ND ORDER NO. W113; 15 TRANSPARENCIES
ABSTRACT BASIC.FIRSr AIL) KNOWLEDGE PRESENTED, INCLUDES: WHAT TO DO IF

BREATHING STOPS, tEUTH-10-MOUTH RESUSCITATIONSi ARTIFICIAL
'RESPIRATION, BLEEDING CHARACTERISTICS, HON TO STOP BLEEDING,
SHOCK, WOUNDS, BURNS AND SCALDS, FRACTURES, AND OTHER PROBLEMS:

Intl, NAME THELANSFORD PUBLISHING CO.

TITLE SUPERVISORS .GUILE .70 HUMAN RELATIONS.
AUTHOR HANNAFORD,.E. S.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN' AVENUE,_ CHICAGO, IL

60611'.($10:20)
DESC *ACCIDENT PREVENTION, *ATTITUDES, COMUNICATIONS, *INDUSTRIAL

SAFETY; INSTRUCTIONAL MATERIALS,. MANAGEMENT, POST SECONDARY
EDUCATION; *SAFETY, *SUPERVISION.

DESC NOTE 352P. (No. 151.09-9). .

ABSTRACT DEALS WITH THE HUMAN ELEMENIS.OF SAFETY SUPERVISION AND
COMMUNICATIONS. PROVIDES PRACTICAL INFORMATION FOR SUPERVISORS
AND MIDDLE MANAGEMENT PERSONNEL. CONTAINS ACTUAL CASE

HISTORIES...

TITLE SUPERISOR8'SAFETT
AVAIL' NATIO*, SAFETTOOUNOIL,,444';.NORTH MICHIGAN AVENUE, CHICAGO, IL

606114$15.00):
DESC *ACCIDENTPREVENTION;.... *ATTITUDES, *INDUSTRIAL SAFETY,

INSTRUCTIONALMATERI *MANUALS, POST SECONDARY EDUCATION,
*SAFETY, .*SUPERVISION

DESC NOTE 352P. (NO. 151.01-9)
ABSTRACT SHOWS SUPERVISORS HOW SAFETY RELATES :T EMPLOYEE SATISFACTION,

MORALE, AND HEALTH. ALSO COVERS adB,11ST.RUCIION#,INDUSTRIAL
HOUSEKEEPING, AND LOSS CONTROL.

INST NAME NATIONAL SAFETY COUNCIL.

TITLE SUPERVISOR'S SAFETY OBSERVATION HANDBOOK.
PUB 73
AVAIL NATIONAL SAFETY COUNCIL, 425 NORTH MICHIGAN AVE., CHICAGO, :'I

60611
DESC *ACCIDENT PREVENTION, EQUIPMENT. UTILIZATION, EMERGENCY

PROGRAMS, *INSTRUCTIONAL MATERIALS, JOB SKILLS, *MANAGEMENr,
OSHA, POST SECONDARY. EDUCATION, *SAFETY, *STANDARDS,

*SUPERVISION, *WORK EINIRONMENT
DESC NOTE 19P.

ABSTRACT THIS HANDBOOK HIGHLI9HIS THE AREAS THAT. SHOULD BE PART OF THE
SAFETY cesmnow PLAN OF PLANT SUPERVISORS. TOPIC AREAS
DISCUSSED INCLUDE: OBSERVATION OF WORK PRACTICES; HOUSEKEEPING;
LIGHTING; MATERIALS HANDLING; MACHINES AND EQUIPMENT;
PROTECITVE EQUIPMENT; AND EMERGENCY PLANS. A SUGGESTED 31-'DAY

INST NAME
SAFETY OBSERVATION PLAN IS INCLUDED.
NATIONAL SAFETY COUNCIL.
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'TITLE TALK CCMMUNICATING SAFETY SERIES.
AVAIL trONALSAFETY.COUNCIL, 444 NO/CH MICHIGAN AVENUErCHICAGO, IL

Q611
DESC *ACCIDENT-PREVENTION, AUDIOVISUAL AIDS, COMMUNICATIONS, *FILMS,

SAFETY, INSTRUCTICNAL FILMS, *MANAGEMENT, POST

DESC / .16MMA 0 COLOR; .THREE ILM ET "CQMMUNICATING SAFETY"
. SERIES NO 141.20-14 NICE: $ .00 PER SET. SEE 02786 AND

rS ECM:AFTON', * SAFETY

04002787 '

TEACHES. SUPERVISORY PERSONNEL Had TO BRIDGE THE i.. OF POOR
COMMUNICATION. AND REALLY INSPIRE. IMPROVED SAFETY a RM'FROM

THEIR SUBORDINATES. EXPLORES METHOC6 CF
tCASAFETY owirmarr TO EMPLOYEES.

NATIONAL 'SAFETY COUNCIL.

TIE TEACHING SAFETY CN THE JOB - HUMAN FACTORS IN SAFETY SERIES.
NATfONAL SAFETY COUNCIL, 444 NORTH MICHIGAN.AVENUE,.CHICAGO, IL
60611 ($185.00)

D C ' *ACCIDENT PREVENTION, *ATTITUDES, .puraovisun AILS, *FILMS,
'INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS, *MANAGEMENT, POST
SECONDARY EDUCATION, *SAFETY.

DESC NOTE 142.18-9) 16MM, 10 MIN., COLOR; FOUR -FILM SET
(EW002788EW002791) "HUMAN FACTORS IN SAFETY" SERIES

TITLE DEALS WITH THE HUMAN ELEMENT IN ACCIDENT PREVENTION. Hal THE
BEHAVIOR OF PEOPLE WITH OTHER PEOPLE CAN BE FACTORS IN CAUSING
OR. AVOIDING ACCIDENTS. HOW TO BUILD SAFETY INTO JOB TRAINING BY
MAKING THE INSTRUCTICt4 CLEAR AND BY PROPER FOLLOW -UP.

INST NAME NATIONAL SAFETY COUNCIL
, .

TITLE TEAMWORK FOR SAFETY - HUMAN FACTORS IN SAFETY SERIES.
AVAIL. NATIONAL. SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($185.00)
DESC *ACCIDENT PREVENTION, *ATTITUDES, *EIIMS, *INDUSTRIAL SAFETY,

*MANAGEMENT, *SAFETY, AUDIOVISUAL AIDS, INSTRUCTIONAL FILMS,
POST SECONDARY EDUCATICN

DESC NOTE (NO. 142.19-9) 16MM, 10 MIN. COLOR; DOUR-FILM SET
(04002788-EW002791) "HUMAN FACTORS IN SAFETY" SERIES

ABSTRACT DEALS WITH THE HUMAN ELEMENT IN ACCIDENT PREVENTION. HON THE
BEHAVIOR OF PEOPLE WITH OTHER PEOPLE CAN BE FACTORS IN CAUSING
OR AVOIDING ACCIDENTS. SHOWS HCW T3 A GROUP OF PEOPLE
FEEL LIKE PART OF A TEAM AND FUNCTION LIK ONE.

INST NAME NATIONAL SAFETY. COUNCIL.

TITLE
AVAIL

TOUGH ONES TAKE ICEGER - COMMUNICATING SAFETY SERIES.'
NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 .

DESC *ACCIDENT PREVENTION, *ATTITUDES, 'FILMS, *INDUSTRIAL SAFETY,
*MANAGEMENT, *SAFETY,. AUDIOVISUAL AIDS, INSTRUCTIONAL FILMS,

i41 POST SECONDARY EDUCATION a

1

DESC NOTE 16MM, 10 MIN. gOLOR; THREE FILM SERIES "CCMMUNICAT/NU SAFETY"
SERIES. NO. 147.2079:TRICE:- $540.00 PER SET; SEE EW002785 AND
1N002786

.

ABSTRACT HELPS SUPERVISORS RECOGNIZE AND COPE WITH PROBLEMS WITH PROBLEM
._,PEOEIA SUCH AS THE WORRIER, THE CYNIC, THE PUTS -OFF. AND THE-)
PREOCCUPIED WORKER.

INST NAME NATIONAL SAFETY'CCUNCIL.

1".-..
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4 TITLE YOU AND WHAT YOU DO -.SAFETY AWARENESS SERIES.
°' AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($195.00) .

' DESC *ACCIDENT: PREVENTION, AUDIOVISUAL AIDS,: *FTLMS, *INDUSTRIAL
SAFETY, INSTRUCTIONAL FILMS, *MANAGEMENT, POST SECONDARY
EDUCATION, *SAFETY .

.

DESC NOTE (NO. 147.26-9) 16MM, '10 MIN., COLOR; .THREE FILM '.SET
(EW002805-04002807) "SAFETY AWARENESS". SERIES

ABSTRACT STUDIES TA DANGER INVOLVED WHEN PEOPLE AREN'T COMPLETELY.
TRAINED IN A PARTICULAR iOB...OR DON'T UNDERSTAND SPECIFIC
INSTRUCTIONS.

oisr NAME. NATIONAL SAFETY COUNCIL.

1 A n
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SECTION II

Safety: The Individual Worker.

TITLE- . A NB WAY Ta-70e1.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO; II:

60611 ($185.00) ' ',

DESC. *ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *FILMS, *INDUSTRIAL
SAFETY, INSTRUCTIONAL FILMS', *LIFTING, -POST SECONDARY '
EDUCATION, *SAFETY

.DESC NOTE- (NO. 171.26-%):16MM, 10 MIN., COLOR
ABSTRACT ILLUSTRATES' A'UNIQUE.WAY.TO LIFT Lome OF ALL SIZES AND SHAP6:,
INST NAME, NATIONAL SAFETY.COUUNCIL.*

TITLE AVOIDING 'CONFINED. SPACE°-HAZARDS IN WASTEWATER TREATMENT .

PLANTS.
AUTHOR NEW,-BRUCE A.
AVAIL-. POLLUTION ENGINEERING, V 11 N8 P35-38 AUG.79 '

DESC.. *ACCIDENT PREVENTION, *SAFETY, EQUIPMENTi*WORK ENVIRONMENT,
*FACILITIES,. ciTER POLLUTIM.CONTROL, * WASTEWATER TREATMENT,
STANDARDS.

ABSTRACT DISCUSSED ARE THE HAZARDS. Y ASSOCIATED WITH CONFINED
ENTRY SPACES WITHIN . --TREATMENT-.
.REIONMENDATICNS. FOR SAFETY PROCEDURES AND PERSONNEL PROTECTION
EQUIPMENT ARE PROVIDED.

TITLE. BARE MINIMUM - SAFETY MANAGEMENT SERIES.
AVAIL' NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($154p.00)
DESC.., *ACCIDENT PREVENTION, AUDIOVISUAL AIDG, *EQUIPMENT, *BIUNS,

*INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS, .*MANAGEMENT, -POST
SECONDARY EDUCATION,* PROTECTIVE EQUIPMENT, *SAFETY

DESCNOTEL 114q. 148.16-9) 16MM, '10 MIN., OOLOR;"EIGHT FILM SET
. (EW27960EW002803)' "SAFETY MANAGEMENT" SERIES

CT ,;VALUE OF PERSONAL PROTECTIVE EQUIPMENT.'
NAME NATIONAL SAFETY COUNCIL

TITLE BASIC HAND SAFETY (COURSE).
AVAIL .E.I. DUPONT EE NEMOURS & COMPANY, INC., EDUCATION & APPLIED

4.
- TECHNONFY DIVISION; BRANDIYWINE BUG., WILMINGTON, DE 19898..

($1.90) . : .

DESC *ACCIDENT PREVENTION, *HAND SAFETY, *INSTRUCTIONAL MATERIALS;
*INDUSTRY,-OPERATIONS, *POST SECONDARY EDUCATIONIu*SAFETY, SELF4
PAggEhiNSTRUCTION

'. 4\
DESC NOTE.. COURSE NO. 569 .

fimsTFAcreiNsTRucriokAL MATERIALS ON USIM.ONE'S HANDS IN A SAFE WA .
i1ST NAME - E.I. DUPONT DE NEMOURS & COMPANY,. INC.

BAS SEWAGE TREAThliNT OPERATION.
CATE 76 .

AVAIL LICATICNS CENTRE, ONTAATO MINISTRY CF GOVERNMENTNSERVICES,
$80 BAY STREET, 5TH FLOOR, TORONTO, ONTARIO, CANADA M7A 1N8
($2.00; ORDERS. MUST RE:ArCOMPANIED BY CHECK OR MONEY ORDER
PAYABLE TO "THE TREASURER OF ONTARIO")

.
.
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ABSTR4.CT'

1 .

INST NAME

-TITLE
PUB cat
AVAIL.

DESC WIPE
ABSTRACT

TITLE
AVAIL

DESC

.

DESC NO'T'E

ABSTRACT
INST NAME

TITLE
AVAIL

.DESC

,DESC NOTE
ABSTRACT.

INST NAME

*BEHAVIORAL OBJECTIVES, *ENVIRONMENTAL EDUCATION, DIVIRONMCNTAL
TECHNICIANS, Jai SKILLS, *POLLUTION, SAFETY SAMPLING, WASTE
DISPOSAL, *WATER POLLUTION CONTROL, *WORKSHOPS
THIS MANUAL WAS DEVELOPED FOR USE. AT WORKSHOPS DESIGNED TO
INTRODUCE OPERATORS TO THE FUNDAMENTALS OF SEWAGE PLANT
OPERATION. THE COURSE CONSISTS OF LECIURDIDISCUSSIORS AqD
HAND-ON ACTIVITIES. EACH OF THE LESSONS HAS CLEARLY STATED
BEHAVIORAL OBJECTIVES 10. TELL THE TRAINEE WHAT HE SHOULD KNOW
OR CO AFTER COMPLETING 141AT TOPIC. AREAS COVERED IN THIS MANUAL
INCLUDE: INTRODUCTION TO SEWAGE TREATMENT, BACTERIOLOGY;'
PRIMARY TREATMENT ACTIVATED SLUDGE PROCESS,' SAMPLING AND
RECORD KEEPING, SAFETY, AND SELECTED TESTS. A GLOSSARY. OF TERMS
IS INCLUDED FOR REFERENCE.
ONTARIO MINISTRY OF THE ENVIRONMENT, TORONTO.

BODY MECHANICS.
66 .

NATIONAL 'AUDIOVISUAL CENTER, REFERENCE SECTION, .:0E14ERAL

SERVICES ADMINISTRATION, WASHINGTON, DC 20409 (,$52.25)

*ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FILMS, *INSTRUCTIONAL
. FILMS, *INSTRUCTIONAL MATERIALS, *MANUAL LABOR, POST. SECONDARY
ECUCATIONI,.*SAFETY . - .

ITITLE ND.481427), (AGENCY MO. M-4336), 16MM, 9 MIN., OPTICAL
SOUND, COLOR
.SHOWS DO'S AND DON'TS OF LIFTING'TECHNIQUES.USEDBY PHYSICAL
THERAPISTS: EMPHASIZES- USE OF PROPER BODY MECHANICS AS A.

PROTECTION TaBOTH PATIENT ANDTHERAPIST. 4

DOWN' AND CUT.
NATIONAL SAFETY COUNCIL, 444 NORTH. AVENUE, CHICAGO, IL
60611 ($185.00) .- .

*ACCIDENT PREVENTION, ,*AUDIOVISUAL AIDSt *EMS, *INDUST'RIAL
-SAFETY, . -INSTRUCTIONAL FILMS, *MANAGEMENT, POST Et:iNarklEt

EDUCATION; *SAFETY y -

(NO. 171.20-9). 16MM, 10iMIN., COLOR
DEMONSTRATES VARIOUS TYPES OF FALLS AND H04 10 AVOID THEM.
NATIONAL SAFETY COUNCIL.

_GUARD YOUR HANDS.
NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 ($39.60)
*ACCIDENT PREVENTION,' *HANDS, *INDUSTRIAL SAFETY; *PROTECTIVE
CLOTHING, '*SAFETY, INSTRUCTIONAL. MATERIALS, POST SECONDARY
EDUCATION,SLIDES; VISUAL AIDS .

(NO: 176.16-9)-.30 (2X2) SLIDES, COLOR, SCRIPT
TFLLS WHY IT IS SO IMPORTANT TO PROTECT HANES AND EXPLAINS HOW
TO AVOID HAND-INJURIES.
NATIONAL SAFETY. COUNCIL: -
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TITLE GUARD YOUR SIGHT.

AVAIL NATIONAL SAFETY 06UNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 ($39.60)

DESC. * ACCIDENT PREVENTION, : *EYES, *INDUSTRIAL SAFETY, INSTRUCTIONAL
MATERIALS, POST SECONDARY EDUCATION, *SAFFt, SLIDES, *VISION,
VISUAL AILS .

DESC NOTE (NO. 176.08-9) (2X2) SLIDES, COLOR, SCRIPT

ABSTRACT EMPHASIZES THE. NEED FOR EYE PROTECTICN AND DEFEATS THE TYPICAL
EXCUSES GIVEN ECILUEARING SAFETY GLASSES.
NATIONAL SAFETYMST NAME7

TITLE HAND TOOLS.
AVAIL NATIONAL SAFETY COUNCIL, 444 NUM MICHIGAN AVENUE, CHICAGO, IL

60611 ($39.60)
DESC *ACCIDENT. PREVENTION, *EQUIPMENT, *HAND TOOLS, *INDUSTRIAL

SAFETY, INSTRUCTIONAL MATERIALS, POST SEOXIDARY EDUCATION,

!SAFELY, sums, VISUAL AICS . .

DESC NOTE. (NO. 176.04-9) 10 12X2) SLIDES, COLOR, SCRIPT
ABSTRACT REVIEWS PROPER USE, CARE, AND MAINTENANCE OF'. HAND TOOLS; GIVES

RULES FOR USAGE CE` . MOIST' CCMItN TOOLS . (WRENCHES, HAMMERS,

CHISEL% OTHERS).
NOT NAME NATIONAL SAFETY COUNCIL..

TITLE HAND TRAPS. t

AVAIL NAMICNAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 ($1.05)

DESC *ACCIDENT PREVENTION, *HANDS, *INDUSTRIAL SAFETY, INSTRUCTIONAL
MATERIALS, POST SECONDARY EDUCATION, *SAFETY

DESC NOTE 8P. (NO. 195113-9) MINIMUM ORDERCF 50 LEAFLETS
ABSTRACT DESCRIBES THE FIVE BASIC MECHANICAL ACTIONS THAT CAN INJURE

HANDS: ROTATING, IN- RUNNING NIP, SHEARING, SMASHING,

PUNMIUNG.
INST NAME NATIONAL SAFETY COUNCIL.

TITLE HEAD PROTECTION.
AVAIL NATIONAL' SAFETY COUNCI4, 444 NORTH MICHIGAN AVENUE, CHICAGO,

IL 60611 ($46.80) 1
DESC *ACCIDENT PREVENTION, *EQUIPMENT, HEAD PROTECTION, *INDUSTRIAL

SAFETY, INSTRUCTIONAL MATERIALS, POST SECONDARY EDUCATION,
*PROTECTIVE CLOTHING, *SAFETY, SLIDES, VISUAL AIES

DESC NOTE (NO. 176.73.9) 30 SLIDES, COLOR, CASSETTS

ABSTRACT IDEAL FOR caisTRucrial WORKERS AND armss WHO WEAR-HARD HATS.

MST NAME NATIONAL SAFETY, COUNCIL.

TITLE MANUAL LIFTING AND HANDLING..

.7.* AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 ($39.60) . ,

*ACCIDENT- PREVENTION, *INDUSTRIAL SAFETY, *LIFTING, *SAFETY,.DESC
INSTRUCTIONAL MATERIALS,, POST SECONDARY EDUCATION, SLIDES,

VISUAL AIDS
DESC NOTE (NO. 176.13-9) 30 (2X2) SLIDES, COLOR,'ECRIPT

EXPLAINS HOW TO LIFT WECTS WITHOUT' INJURING THE BACK AND HOW .

ABSTRACT TO HANDLE CBJECTS OF VARYING SIZES AND SHAPES.

INST NAME NATIONAL SAFETY COUNCIL



TITLE MESSAGE IN THE BOTTLE'.
AVAIL NATIONAL SAFETY 00UNCIL'444 NORTH MICHIGAN AVENUE, CHICAGO, IL

DES:t4

60611 ($39.60)
*ACCIDENT PREVENTION,, *ALOOOHLIC BEVERAGES, ALCOHOLISM-,
*INCCSTRIAL SAFETY, INTRucriaatia MATERIALS,. POST SECONDARY
EDUCATION, *SAFETY, SLIDES, VISUAL AIDE

DESC NOTE (NO. 396.01-9) 30 (2X2),SLIDESi COLOR, SCRIPT
ABSTRACT EXPOSES THE AFFECT OF ALCOHOL CN ONE'S' ABILITY 70 PERFORM SUCH

-TASKS AS puma, OPERATING MACHINERY, SWIMMING, CLIMBING
LADDER. _ 1

INST NAME NATIONAL SAFETY COUNCIL

TITLE' MULTIPLE CHOICE.
PUB DATE 75
AVAIL TECHNICAL LIBRARY, AMERICAN WATER WORKS ASSOCIATION, 6666

QUINCY AVE.,'DENVER, CO 80235 RENTAL FEE - $5.00
DESC *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *CONSTRUCTION,

*swum= OPERATION, FILMS, *INSTRUCTIONAL MATERIALS, JOB
SKILLS, *SAFOTY,*WORK ENVIRMENT

DESC NOTE 25 MINUTE cam FILM-16MM.
AaSTRACT- THIS FILM PRESENTS SIX SITUATIONAL ERAMATIZATICNS OF JUEGMENTAL

ERRORS MACE BY HEAVY ECUIPMENT OPERATORS. THE INFORMATION
.FROVDIES A BACKGROUND FOR CHOICES BETWEEN SAFETY AND,DISASTER...
CATERPILLAR TRACIORCOMFANY,-PEORIA, IL.

CH MY.ACHINO BACK.'
VAIL NATIONAL 'AUDIOVISUAL-. COWER, REFERENCE SECTION, GENERAL.

SERVICES ACMINISTRATION, WASHINGTON, EC 20409 (PURCHASE pRICE:
$121.75).
*ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *PITHS, *INSTRUCTIONAL
-MATERIALS, INSTRUCTIONAL FILMS,. *INDUSTRIAL SAFETY, *MANUAL
LABOR, POSTSECONDARY EDWATIONi *SAFETY

DESC NOTE (TITLE M. 003550) 16MM,.:21 OPTICAL SOUND, COLOR,
ABSTRACT SHOht THE CORRECT !erica .sce LIFTING, INCIDDIM GOOD POSTURE,

POSITION, AND SMOOTH'APPLICATICN OF LIFTING POWER. ILLUSTRATES
1J01 STRAINS OCCUR AND kw Discs ARE PINCHED. EMPHASIZES,THE
NEED FOR PROPER'IIFTING AND HANDLING OF WORKING TOOLS AND

.

INST NAME

TITLE CH MY ACHING BACK.
AVAIL NATIONAL SAFETY COUNCIL,, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($46.80)
DESC *ACCIDENT PREVENTICN, * INDUSTRIAL. SAFETY, INSTRUCTIONAL

MATERIALS, *MANUAL. LABOR, POST SECONDARY EDUCATION, *SAFETY,
SLICES, VISUAL AIDS

DESC NOTE (NO. 176.75-9) 30 SLIDES, COLOR, CASSETrh
ABSTRACT. EXPLAINS SOME OF THE COMMCN CAUSES OF BACK PAIN AND SPRAINS.
INST NAME NATION/U., SAFETY COUNCIL
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TITLE CN. EVERY HAND.

AVAIL NATIONAL SAFETY COUNCIL, 444.NORMI MICHIGAN AVENUE, CHICAG0,-IL
60611 ($105.00)

DPSC *ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *FILMS,. *INDUSTRIAL
SAFETY, *MATERIALS HANDLING,.*PROTECTIVE CLOTHING, * PROTECTIVE -

EQUIPMENT, *SAFETY, EQUIPMENT, INSTRUCTIONAL FILMS, POST

SECONDARY EDUCATION
DESC NOTE (NO. 171.25-9) 46MM, 10 MIN. COLOR

ABSTRACT .DEMCNSTRATES PRECAUTIONS AND PROTECTIVE EQUIPMENT TO HELP
PREVENT HAND INJURIES FROM CHEMICALS, IMPROPER USE Of' TOOLS,.
MACHINES, ETC.

INST NAME NATIONAL SAFETY COUNCIL.

TITLE PERSONAL PROTECTIVE ISQUPMENT (COURSE).

AVAIL E.I. DUPONT DE NEMOURS .& COMPANY, INC.,, ;EDUCATION & APPLIED

TECHNOLOGY DIVISION, BRANDYWINE BUG., WILMINGTON, 1 191388

($1.90) .

DESC *ACCIDENT PREVENTION, *EQUIPMENT, *INSTRUCTIONAL MATERIALS,
*OPERATIONS, *POST' SECONDARY EDUCATION, 4SAFETY,. SELF.PACED
INSTRUCTION. .

DESC NOTE COURSE NO. 561
ABSTRACT INSTRUCTIONAL MATERIALS CN USE OF PER9ONAL.PROTECTIVE

. EQUIPMENT. .

INST NAME E.I. DUPONT DE NEMOURS & COMPANY, INC.

TITLE SAFE WORK DRESS. .
. ,

AVAIL NATIONAL SAFEW.00UNCI4 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($46.80) . . . .

DESC *ACCIDENT PREVENTION, *INDUSTRIAL SAFETY, INSTRUCTIONAL..

MATERIALS, POST SECONDARY EDUCATION, *PROTECTIVE =THING,.
*SAFETY., SLIDES; VISUAL AIDS

DESC. NOTE (NO. 176.74-9).30 SLIDES,-COUDR, CASSETTE

ABSTRACT ILLUSTRATES IMPORTANCE OF PERSONAL PROTECTIVE CLOTHING.

INST NAME NATIONAL SAFETY COUNCIL.

TITLE SAFETY AFOOT.
AVAIL NATIONAL' SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE; CHICAGO, IL

60611 ($195.00)]
DESC *ACCIDENT PREVENTION, *AUDIOVISUAL' AIM, EQUIPMENT, *FILMS,

*INDUSTRIAL SAFETY, INSTRUCTIONAL FIU1S, POST. .SECONDARY .

EDUCATION, *PROTECTIVE CLOTHING, *PROTECTIVE EQUIPMENT,

*SAFETY, *SAFETY SHOES
DESC "NOTE (NO. 171.12-9)-16MM, 11) MIN., COLOR .

ABSTRACT CLEVER CLAY-ANIMATION. *FOOT PEOPLE" DEPICT TFIE GANGERS. OF NOT

WEARING SHOES.
INST NAME NATIONAL' SAFETY COUNCIL.

TITLE ETY PRECAUTIONS POW ELECTRONICS PERSONNEL.
'.43 LATE

TIONAL AUDIOVISUAL CENTER, REFERENCE SECTION, GENERAL

ERVICES ADMINISTRATION, WASHINGTON, DC 20409 (PURCHASE PRICE:

$59.50)



DESC *ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *ELECTRONICS
TECHNICIANS, ELECTRICITY, *FILMS, * INSTRUCTIONAL FIU4S, *POST
SECONDARY EDUCATICV, *SAFETY

DESC NOTE. (TITLE NO. 661450) (AGENCY NO. MN06754) 16MM., 10 MIN., OPTICAL
SOUND, BLACK & WHITE.

ABSTRACT SRN ELECTRICAL AND .MECHANICAL HAZARDS .WHICH ELECTRONICS
TECHNICIANS ENCOUNTER IN THEIR NORMAL WORK; STRESSES
PRECAUTIONS WHICH SHOULD BE R4PIDYED TO PREvEirr ACCIDENTS:

INST NAME NAVAL FACILITIES ENGINEERING COMMAND.

TITLE SPOTLIGHT ON FAILS.
AVAIL NATIONAL SAFETY CCUNCIIL, 444 NORM MICHIGAN AVENUE, CHICAGO, IL

60611 ($0.11)
DESC *ACCIDENT PREVENTION, *INDUSTRIAL SAFETY, INSTRUCTIONAL

MATERIALS, MANAGEMENT, *COSERVATICN, POST SECONDARY EDUCATICN,
*SAFETY, *SUPERVISION

DESC NUPE 8P. (40. 192.16-9) MINIMUM ORDER OF 50
ABSTRACT GUIDE TO HELP' SUPERVISORS DEVELOP AN EFFECTIVE SAFETY

OBSERVATION PROGRAM TO FIT ANY OPERATICN.
INST NAME NATIONAL SAFETY COUNCIL.

TITLE TECHNIQUES FOR LIFTING.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($195.00)
DESC *ACCIDENT PREVENTION, *AUDIOVISUAL AILS, *FILMS, *INDUSTRIAL

SAFETY, -INSTRUCTIONAL FILMS, *LIFTING, POST SECONDARY
EDUCATION, *SAFETY

DESC NOTE (N0. 171.14-9) 16MM, 10 MIN., COLOR
ABSTRACT CLAY - ANIMATION TECHNIQUE USES ABSTRACT CHARACTERS TO ILLUSTRATE

THE PROPER WAY TO LIFT LOADS OF VARIOUS SIZES AND SHAPES.
INST NAME NATIONAL- SAFE'T'Y C0)NCIL.

TITLE TIPS FOR NEW EMPLOYEES.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($39.60)
DESC *ACIDENT PREVENTION, *INDUSTRIAL\ SAFETY, INSTRUCTIONAL

MATERIALS, POST SE001411A1Xf EDUCATION, Isismery, SLIDES, VISUAL
AIDS

DESC NOTE (NO. 176.10-9) 30 (2X2) SLIDES, COLOR, SCRIPT.
ABSTRACT OUTLINES BASIC SAFETY RULES OF INTEREST TO ALL NEW EMPLOYEES,

NO MAJTER WHAT THEIR NEW JOBS' ARE..
_nor NAME NATIONAL SAFETY COUNCIL '

TITLE TOOL HAZARDS (COURSE).
AVAIL. E.I. DUPONT DE NEMOURS & tCMPANY, INC., EDUCATION & APPLIED

TECHNOLOGY DIVISION, BRANDYWINE BLDG WILMINGTON, DE 19898
($1.90)
*ACCIDENT PREVENTION,. EQUIPMENT, *HAND MOTS, INDUSTRY,
*INSTRUCTIONAL MATERIALS, OPERATIONS, *POST SECONDARY
EDUCATION,. *SAFETY *SELF PACED INSTRUCTION

DESC NOTE COURSE NO. 573
ABSTRACT INSTRUCTIONAL MATERIAL CN USE OF HAND TOOLS.
INST NAME E.I. DUPONT DE aEMOURS & COMPANY, INC.

1
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TITLE WE'LL sErtIcrioatm.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORM Minna% AVENUE, CHICAGO, IL

60611 ($105.00)
DESC *ACCIDENT PREVENTION, "AUDIOVISUAL AIRS, NUMMI', EYES,

*FILMS, *.INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS; POST SECONDARY
EDUCATION, "SAFETY, *VISION

DESC mprit (NO.171.659) 16MM, 10 MIN., COLOR
ABSTRACT SAFETY...6:NSCI0US EMPLOYEE FORGETS AlbUr EYE PROTECTION, JUST

.0NOE4 INTERESTING AND DRAMATIC...INSPIRES CONTINUED USE. OF
PROTECTIVE BOU I PMENT.

INST NAME NATIONAL SAFETY COUNCIL.

TITLE WORK AREA PROTECTION.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, -Ii

60611 ($19.20)
,DESC *ACCIDENT PREVENTION, *INDUSTRIAL SAFETY, I NSIRUCTOAL

MATERIALS, .POST SECONDARY EDUCATION, " SAFETY , SLIDES,
AI DS

DESC: .NOTE (NO. 129.19 -9) 30 ( 2X2 ) SLIDES, COLOR, SCRIPT
ABSTRACT OUTLINES BASIC SAFETY PROTECTION FOR" ALL EMPLOYEES r

t, e
INST NAME NATIONAL SAFETY COUNCIL.

1. ..
. .

TITLE ' YOU'RE IN 7HE ACT. '
AVAIL NATIONAL SAFETY COUNC I L , 444 NOM MICHIGAN AYNNTIE4 C'HICA90,. IL 41

60611 ( $ . 31 ) , ° `!/.. ..jf , .
DESC *ACCIDENT PREVENTION, *INDUSTRIAL SAFETY' ; ,., 'IN ISMUCTIONAL ',

MATERIALS, POST SECONDARY EDUCATION, "SAFETY, 4/3AFETY WS '.,144.
DESC NOTE 36P.. (NO. 192415.-93 .., ' " * s -" : : '' V,
ABSTRACT ILLUSTRATED nooKr;er FEATURES. HUNDREDS OF SENSii3LCRWTY

FOR NEARLY EVERY IMPORTANT, PLANT ACIIYITK:' ,..

INST .:NAME : NATIONAL,SAFETY,COUNCIt., - U ;: 4 4, 111.
ga , ,,

TITLE - 'irotiR-95DY'' IS. ONLY HUMAN -... SAFETY' AVAPIE.ISS ; SERIES . s r ,, ± '' 4

AVAIL -7 ' NATIONAL. SAPEIY IL , 444 NORM MICHIGAN elENUE, CHICAGO, IL/ ,.
,,, ,ft' "60q13., ($195.00)

Ul.s.} j 1 **AfgrIsDONT f p . IOVISUAL: -AI fr34 ER6IPMPLq; "E-ILINS '4

- 7N, ":. iopurAlgrrXV 'I
, S

EFairit, .kmANAGF,P ea AAT.ERIALs' :
EDucATIqui lt. SAFETY ' . - ,.... : . 4 3.

10 . MIN'. , LOR : ' /M AE: .;.' ULM : SET...DESC NOTE *y9. .Z147 27 9)."1-0.
,.: 0S-040028971 RIEq. 3 : ,,.:' . ') 31 "t
*, ABSTRACT , IGErTS THE 11141,Anaskskj MIND AND 1130'DY. ' ' a

' 4' EgiteLISE kSAFE SCRK PA
, AND THE PROPER
AND , EXTERITY ,

COUNCIL. 3 '4

LIMIl'ATIO* ARE
7c.-patkOrp:.:,.... -



TITLE ,YOUR FEET ARE YOUR FORTUNE.
. AVAIL NATIONAL SAFETY CCUNCIL, 444 NORRI MICNIOAN'AVENUE, =CAM, IL

60611 (39460)
EESC .*ACCIDENT PREWATION, *INDUSTRIAL SAFETY, INSTRUCTIONAL

MATERIALSi .POST SMONDARY EDUCATION, 4PECITECTIVE CLOTHING,'
*SAFETY,'*SAFEW 9NOES,- SLIDES/ VISUAL AIDS

=CHUTE (NO. 176.19.-9) 30 (2X2) SLIDES,' COLOR SCRIPT
. 'ABSTRACT TEACHES'INE NEED FOR CARE,AND PI6ECTICN AND DEMONSTRATES

qUESENEFITS OF SAFETY SHOES. '

INaT NAME NATIONAL SAFETY COUNCIL.

2I
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SECTION III

Safety* Plant Design and General Operation'.

TITLE AUDIO VISUAL TRAINING PROGRAM FOR WASTEWATER TROLiM/V PLANT

OPERATORS,
PUB DATE 76

AVAIL GREEN RIVER COMMUNITY COLLEGE, 12401 S,E. 320TH ST., AUBURN, WA

98002 PRICE* $5.00, RENTAL. $300.00 PURCHASE

DESC AUDIOVISUAL AIDS, IRSINFECTION, INDIVIDUALIZED INSTRUCTION,

*INSTRUCTIONAL MATERIALS, MAINTENANCE, *OPERATIONS

(WASTEWATER), RECORD KEEPING, SAFETY, SAMPLING, SEWAGE,

*WASTEWATER TREATMENT
DESC NOTE 287P. 35MM SLIDES, 10 CASSETTES, WORKBOOKS, INSTRUCTOR'S

MANUAL.

ABSTRACT INCLUDES UNITS CU CHARACTERISTICS CC SEWAGE, NATURAL BIOLOGICAL
TREATMENT PROCESSES, WASTE TREATMENT METHODS, DISINFECTION,

TESTS AND SAMPLING, RECORD KEEPING, MAINTENANCE, AND SAFETY.

TITLE FIRST COURSE. WORKBOOK FOR WATER TREATMENT PLANT OPERATORS.

AUTHOR SHEETS, W. D.: BLANCHARD, D. A.

PUB DATE 75

AVAIL OPERATOR TRAINING cammrrrEE OF OHIO, INC., P.O. Bac 626,
WORTHINGTON, OHIO 43085 ($ .00)

DFSC EQUIPMENT, *ENVIRONMENTAL TECHNICIANS, *INSTRUCTIONAL

MATERIALS, *JOB SKILLS, DEVELOPMENT, *OPERATIONS
(WATER), *POST SECONDARY EDUCATION, SAFETY, *WATER POLTUTICU
CONTROL, WATER QUALITY, *WATER TREATMENT

ABSTRACT WORKBOOK FOR WATER TREATMENT PLANT OPERATIONAL PROBLEMS.

TITLE 'WEIS AND LUBRICANTS: SELECTING AND STORING.

PUB DATE 73

AVAIL AMERICAN ASSOCIATION FOR VOCATIONAL INSTRUCTIONAL MATERIALS,
ENGINEERING CENTER, ATHENS, GA 30602

DESC CONSUMER EEUCATION, DIESEL FUEL, *FUELS, *GAS, HYDRAULIC FLUID,

*INSTRUCTIONAL MATERIALS, *LUBRICANTS, OIL, *POST SECONDARY
EDUEATICU, SAFETY, *SLIDES, *VISUAL AIDS

DESC NOTE ORDER NO. M102 (TRANSPARENCY, $7.95), NO. S102 (SLIDES,

$29.85), NO. 102 (PRINTED, $3.45) ,

ABSTRACT AS THE SUPPLY CC PETROLEUM FUELS AND LUBRICANTS BECOMES SMALLER

AND COST CONTINUES TO INCREASE, IT IS IMPORTANT THAT EVERYONE
LEARN HOW TD SELECT THEM PROPERLY AND TO kORE THEM 'SAFELY.
FROM THIS STUDY, A STUDENT WILL BIBLE TO SELECT AND STORE THE

FOLLOWING FUELS AND LUBRICANTS PROPERLY, GASOLINE, LP-GAS,

_DIESEL FUEL, CRANKCASE OIL, GEAR LUBRICANT, HYDRAULIC FLUID,
GREASE.

INST NAME AMERICAN ASSOCIATION FOR VOCATIONAL INSTRUCTIONAL, MATERIALS.

TITLE HOUSEKEEPING MEANS SAFEKEEPING.

AVAIL 'NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($195.00)
DESC *ACCIDENT PREVENTICN, *AUDIOVISUAL AIDS, *FILMS, INSTRUCTIONAL

FILMS, *MAINTENANCE, POST SECONDARY EDUCATION, *SAFETY
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I 1-

DESC Nlare, OA. 17106r0)104M, 10 MIN., O0100
ABSTRACT PROEFUL DRAMATIZATION CI THE PAINPUL, CONSEQUENCES PDOR

INDUSTRIAL HOUSEKEEPING.
IINCT NJ1Mta l flATIONAL SAFETY COUNCIL,

TITLE .:1 IOW '10 Inman PALLS. ,

AVAIO TICNAL SAFETY COUNCIL/ 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
1;4 00611 (639.60)

DESC !:1 I*ACCIDENT PREVENTION, *INDUSTRIAL SAFETY, .INSTRUCTIONAL

1

';'MATERIAIS, POST SECONDARY EDUCATION, *SAFETY/. *SLIDES/ VISUAL
A#19

DESC NOM. '(NO. 176.17...9) 3012X2) SLIDES, COWS, SCRIPT
ABST51OT 1,, TEACHES HOW '10 SPAT HAZARDS THAT. CAUSE. FALLS AND um 10 CORRECT

lIOESE HAZARDS.
INST NAME: NATIONAL SAFETY =MIL,

TITLE ',IDENTIFY AND PREVENT CONFINED SPACE HAZARDS.
AUTHOR NEU, BRUCE_ A.
PUB DATE SEPT 79
AVAIL W6TCR'AND'WASTES ENGINEERING, V16 N9
,DESC F140AFETY, *WORK ENVIRCNMENT, *SEWERS, *OPERATIONS (WASTEWATER),

*WASTEWATER TRF.ATMENT, EQUIPMENT, ENGINEERING, *ACCIDENT

DESC NOTEY'S! 9 93 .

ABSTRACT IS ARTICLE DISCUSSES THE HAZARDS ASSOCIATED WITH WASTEWATER
CTICN AND TREATMENT OPERATIONS AND PRECAUTIONS WHICH

ISHOULD BE IMPLEMENTED TO INSURE OPERATOR SAFETY. MOISTURE,
XIC AND COMBUSTIBLE GASES, AND OTHER HAZARDS ARE COVERED.

'

TITLE DUSTRIAL HOUSEKEEPING (COURSE).
AVAIL ,E DUPONT DE NEMOURS COMPANY, INC. , EDUCATION APPLIED

TECHNOLOGY DIVISION, BRANDYWINE u BLDG WI 'AMMON DE 19890
(61.90)

DFSC ', *ACCIDENT PREVENTION,. *INDUSTRY, *INSTRUCTIONAL MATERIALS,
MATNTENANCE,,',OPERATIONS, *POST SECONDARY EDUCATION, *SAFETY,
SELF PACED INSTRUCTION

DESC NOTE ...COURSE NO. 575
.

ABSTRACT 1INSTRUCTIONAL MATERIAL CN INDUSTRIAL HOUSEKEEPING.'
INST NAME E.T. DUPONT DE NEAOURS & COMPANY, INC.

,

TITLE KEEP IT CLEAN ooR SMITS SAKE.
AVAIL NATIONAL SAFETY 'COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

6041 ($115.00)
*ACCIDENT' PREVENTION,. *AUDIOVISUAL AIM, *FILMS, *INDUSTRIAL
SAFETY, INSTRUCTIONAL FILMS, *MAINTENANCE, POST SECONDARY
EDUCATION, *SAFETY

.

DESC NOTE (NO. 171.10-9) 16MM, 10 MIN., COLOR.
ABSTRACT STOP-ACTICN ANIMATION TECHNIQUE-PROVIDES STEP -BY -STEP VISUAL

PRESENTATION OF THENEED,FOR 030D PLANT HOUSEKEEPING.
INST NAME NATIONAL SAFETY COUNCIL.

150.
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T P1111

AVAIL .

Dale

DEN: NOTI1
ABSTRACT

IN:1P NAME:

TITLE
pUll BATE

-AVAIL

DESC

DESC MEE

ABSTRACT L.

INST NAME

TITLE
AVAIL

DERV

DESC NOTE

ABSTRACT
: INST NAME

TITLE
AVAIL

DESC

DESC NOM
ABSTRACT
INST NAME

mum OF Itornicricti Fill PACKAGE PLANT OPERNIPIt9I
MA IN VORMATION DISSEMINATION PROJECT, 1200 MOWERS Kit 31115
Pia*, COUJMOUS, OHIO 43212 ($1,63)
MARI NAT TEN COOP FECVIVCNK9S, ala NEERI Ntt) FACI L IT'
* I DirmucrioNAL mArctuigin, t1011 SKIT Ul, MAINTENANCS *WEST
VI ROI N IA , *PACKAGE TREATMENT PLANTS *OPERATIONS (WASTIMATER)
PRETRFAillarl` I SANITATION, SLUEXEG, UPI rain *WASTIVATER
TREATMENT, WATER POLLUTION coma,
2iP
'MIS (*CAL PIIOVI INFOPMATION NECESSARY 113 PROPPAILY
OPERATE AND MAINTAIN A WAal'IMATER TREATMENT PACKACII PLANT. TIM
.UNITS 'PRESENTED .INcr,unct (1) INSTALL/WIWI ( 2 ) PRE; REA'114CNT
( 3) SLOIX111 WI DI NU TANKS, ( 4 ) CI IIORINA'TION I ( 5 ) TROUBLE:

lOOTI ( 6) SAFETY I AND ( 7 ) A SERVICE: (uric LIST.
WEST VI RGIN TA DEPARTMENT OF HEALS% DIVISION OF SANITARY
ENGINEERING.

MARGIN FOR SAFETY.
70
WATER POLLUTION ODNPROL FEDERATION, 2626 PENNSYLVANIA AVE., I
WASHINGTON , DC 20037 ( Q11.50 )
*ACCIDENT ,PREVarTION AUDIOVISUAL AIDS, EQUIPMENT, FIRE
EXTINXISI tem, *FIRE rnrrortoti, *iNsmnuorictin MATERIALS
OPERATIONS (WASTEWATER) , POST. SECONDARY EDUCATION, *SAFETY
* S LI DES, WASTE DISPOSAL, *WASTEWATER TREATMENT
18 MIN. TAPE, 45. SLIDES, AND SCRIPT, AVAILABLE ON LOAN FROM
NTOTC , 26 W ST CLAIR, CINCINNATI, OH 45268
PROVIDING SAFE CONDITIONS FOR PERFORMANCE .CF carrINE DRIES IN
WASTEWATER WORKS. INCLUDES. DETAILED DISCUSSICNS OF
IMPORTANCE OF (DOD HOUSEKEEPING, PREVENTING SLIPS at FALLS
PERSONAL PROTECTIVE EQUIPMENT, AND DEALING WITH FIRE
EXTINGUISHERS , MACHINERY. WITH MOVING PARTS AND VEHICULAR .

TRAFFIC IN WORK AREAS. ALSO EMPHASIZES SAFETY ATTITUDES.
MATER POLLUTION cournar., FEDERATION.

MIND OVER MATTER - SAFETY MANAGEMENT SERIF:
NATIONAL. SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 ($155.00)
*ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FILMS, *INDUSTRIAL
SAFETY, INSTRUCTIONAL FILMS, *MANAGEMENT, MATERIALS HANDLING,
POST SECONDARY EDUCATION, . *SAFETY
(NO. 148.14-9) 16MM, 10 MIN. COLOR: EIGHT FILM SET
(EW002796-EW002803) "SAFETYMANAGEMMT" SERIES

HOW TO PREVENT MATERIALS HANDLING ACCIDENTS.
NATIONAL SAFETY COUNCIL.

MOVING STORY.
NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, 'IL
60611 ($0.095)
*ACCIDENT' PREVENTION, *INDUSTRIAL SAFETY, INSTRUCTIONAL
MATERIALS, *MATERIALS HANDLING, roar SECONDARY EDUCATION,
*SAFETY
8P. (NO. 195.61-9) (MINIMUM ORDER OF 50)
TEACHES SAFE MATERIAL .HANDLING.
NATIONAL SAFETY COUNCIL._.
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TITLE' OPPIcM AUNTY (COMM):
AVAIL I.I. DUBONP DM NEMOURS A COMPANY, INC., EDUCATION A APPLIED

TICHNOLDOY DIVIBI0M, BRANDYWINE BLDG., WIMITNQTON, ,DM 19090

($1.90)
PEW *ACCIDENT PREMIUM, *INN'OtUCTIMAL MATERIALS, *OPPICE RAP4t16

OPERATIONS, *POET BEMNDARY .EDOCNVION, *SAMMY, *t 14j 'PACED

TNSTWOPIcM
'MEC NOTE COURSE NO.,571
ABSTRACT INBTRUCTICNAL MATERIAL Cfi MPH PRAcTICES IN oPPIcM.

mAmir Dupow DE mEmoural s, COMPANY, INC.

tITLF1 opOhimal ANt) MADWENANC11 OP WASTEWATER CgrJ,EcTICM SYSTEMS.
PUB nail 76

AVAIL . GRMIN COMMUNITY CoLLEGM, 12401 H.E. 320Th ST. AUBURN, WA
98002 PRWM1 $34.00

, DESC , ADMINISTRATION, AUDIOVISUAL AIDS, INDIVIDUALIZED INSTRUCTION,
INSTRUCTIONAL MATERIALS, INSPECTION, LIFT . 'STATIONS,
,*mAINTENANCE, OPERATIONS (WAsTEWAlpR), SAFETY, sEWOBs.
.*WASTEMTER coLLEcTioN, WASTEWATER TREATMMT

MSC WYFE 143P. 35 MM SLIDES AND SLIDE' NARRATIVE, ,INSTRUcTOWS 'AND
=DENT'S MANUALS.

ABSTRACT
.

INCLUDES UNITS ON INSPECTION, TESTING, CLEANING AND MAINTAINING
SINTERS, REPAIRS, LILT STATIONS, AcmINTBTRATICN AND
ORGANIZATION. . -

TITLE PORTABLE LADDERS.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE,' CHICAGO; IL

6061-1 ($39.60) ,

DESC *ACCIDENT PREVM/11114, *'EQUIPMENT, *INDUSTRIAL. SAFETY(
INSTRUCTIONAL MATERIALS, *LADDERS, POSTSECONDARY EDUCATION(
*SAFETY, SLIDES, VISUAL AIDS

MSC NOTE (NO..176.05-9) 30 (2X2). SLIDES, COLOR, SCRIPT .

ABSTRACT- POINTS CUT MANY COMMON. HAZARDS OF USING LADDERS AND,TELLS'SOW
TO HANDLE THEM SAFELY.

INST. NAME NATIONAL SAFETY.ODUNCIL. ,
..

- - .

TITLE POWERED LIFT TRUCKS - OPERATOR TRAINING.
AVAIL E.I. DUPONT GE NEMOURS & COMPANY, INC., EDUCATION & APPLIED

TECHNOIDGY DIVISION, BRANDYWINE BgG., WILMINGTON, DE 19898
($16.50) '

DESC COURSE CONTENT, *EQUIPMENT, *INSTRUCTIONAL MATERIALS,
MAINTENANCE, *MECHANICAL' EQUIPMENT, *MOTOR VEHICLES, *POST.

SECONDARYkEDUCATIONy SAFETY, *FORK LIFT'S, *POWERED LIFT TRUCKS.

DESC NOTE ORDER NO. 135; 7 HRS. ANERAGE INSTRUCTION TIME
ABSTRACT -A FIVE-PART COURSEAON 'SAFE, ERROR FREE OPERATION OF UHENRED

LIFT TRUCK INCLUDING: LOADS AND THEIR EFFECT, MAINTAINING
CONTROL, 1HE PROFESSIONAL OPERATOR, LIFT TRUCK OPERATION, LOAD.
HANDLING. SAFE OPERATING' RULES ARE ESTABLISHED FOR LOAD

hTIGHT, LOAD CENTER, CARRYING POSITICN, OPERATING, SPECD,

DRIVING TECHNIQUES, PERSONAL SAFETY PRACTICES, 'OPERATING
PROCEDURES, AND INSPECTION PROCEDURES. :

INsr NAME E.I. DUPONT DE NEMOURS & CCMPANY, INC.



ITLM MEM WAY,
PLID LATE 70
AVAIL WATER POLLUTION cOnlm P11011fiRVTION, 2626 PENNgYLV IA AVMs, NW,

WASIIINOION, PC 20037 ($11,60)
DEW ACC WENT PREVENTION, AUDIOVIMUAL AIDS MOT ['IRE

viorklorioN, * INSTRUCTIONAL' MATER I Al *OPERATIONS (WAST
TER),

POfIT flECONDAILY !CATION *SAFETY *SLIDES, WASTE DIM LAG,
AWASTIMNVER as

OEM gYVII '14 M114, TAM/ 39 SLIDES, AND PURIM AVAILADLE CAN oil VITIM
N'IDTC 26 W FOP MAI INC INNAT I 011 45260

ADSWACT MTh POEM IND (URINE (MIES IN WASTIiINTER IVIIKS ;IN A SAFI] WAY
Dtrvit,,o' comitoetwo NW( MANHOLEIL ELECTRICAL EQUIII4MTI
OAMPL IND, CONTAMINATED WATER, AIR TO(if, I PA
VEII I CI '1111AF L iC, EXCAVATIONS DAR SCREENS, WIRE ROPES
Fr AMAAILLE MATLITAr :1 AN I) CI IMICAI

ININ NAME WATER POLLUT UV CONTROL FEDERAT EON

'V TULE SAVE'VY TN WAIITIWNrEll WORKS
PUE ANTE 75
AVAIL WATER POLLU'V TON LX)NTROL PEDERNTION, puntacATIoNs DEpp:, 3900
i

,WISCONSIN AVE NW, WAUll I MOWN DC 20016 ( $2 00 )
MSC *ACCIDENT LPREVINTION I *INSIRdeTIONAL MATERIALS, MAINTENANCE,

*OpERATIONS',.;'(WASTEWATER)', POST SECONDARY EMUC.ATION,, *SAW!,
*WASTEWATER PRI:NEMER *WASUWATER COLLECTION

DESC NCYL'E 56P MOP Hp,rorre No. 1
ABSTRACT INCLUDES INFORMATION ON SAFE PRACTICES IN 'LIE DESIGN,

OPERATION, AND MAINTENANCE, OF WASTEWATER COLLECTION 'AND
TREA'IMENT SYSTEMS., AREAS DISCUSSED INCLUDE RESPONSIBILITIES,
SAFETY PROGRAMS/ OPERATIONS AND MAINTEANCE,. NOXIOUS GASES AND
VAPORS OXYGEN DEFICIENCY, SAFETY PRACTICES, EQUIPMENT,
ACC/DENT REPORTING,' INVESTIGATION ANd 'ANALYSIS.

INST NAME WATER por.wricti CONTROL FEDERATION.

TITLE SAFETY IS IN ORDER SAFETY MANAGEMENT 'SERIES.
. AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL,

60611 ($155.00)
DESC *ACCIDEtilt PREVENTION, AUDIOVISUAL, AIDS, *FILMS, *INDUSTRIAL

SAFETY, INSTRUCTIONAL FILMS, MAINTENANCE, *MANAGEENT,:
SECONDARY EDUCATICN, *SAFETY

DESC NUPE (NO. 148.15 -9) A6MM, 10 MIN. OOLDR;, EIGHT FILM
(EW002796-EW002803) "SAFETY MANAGEMENT" SERIES

ABSTRACT HOW HOUSEKEEPING AND MAINTENANCE RELATE TO SAFETY
EFFICIENCY.

INST NAME NATIONAL SAFETY COUNCIL.

TITLE SECOND COURSE WORKBOOK FOR WATER TRENIMENT PLANT oPERATORS.
. .

AUTHOR SHEETS W. D.; HAGERTY, L. T.
PLS. DATE 75

P.O.AVAIL OPERATOR TRAINING OCMMI'ITFE OF ,OHIO,' INC., . 130X 626,
WORTHINGTON, 9i40 43085 (U0,00 ) .

AND



MIC WWI PHEW` 911INVIP01410/171I4 'MCI IN IQ. * NOPRUCP

MATERIALS *4c SKI US MANPOWER Dknif/PMarPo *OPPIRNIX13.9

(WNW *Mr 010-111PRY M1V-NP ION MTN °MAWR P014f4Y1r/QN
CAX MILL glIMIITY *ATM 5.104N1141M
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POO 1WI1 74
AVAIL, Ps If, COVariliY; IrIX 164.A, liOCKVIEJA, 1t1 471171 ( 01100 )
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) * 110tYP 010)NIARY IMOCATIctlI *MUM qltayr Tat Ri
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fiPPTION IV

4641.Y, CBODWAltir cMgh

CNIPRINI4 PAM)
fig

AVAIL INNITIVIN# f MAK WIN AVR1141# NR4 YORKJ NY
1.Qfl l7 (101.50)

IPC CIIMICAL Duloritv, DIPPAOP COOTIOCCI *ENVIPCMAITAff.
INVIOMPIN # I MI Nt141tl MIt I, NATFIRIAEll *KW PECAINDARY
PR p * MI440 RAI ID * F # QUALITY,

.

MIKAMPIV.
DEM tom

PRCOVNIII A WICK ODIVAJIV CD I PIMP! NIRIWV MANDVALVIIRIIWI
PECCNNNER # IrATION1 OP MORO KIN AND PAPIWINII ARM
ONIPPINU AND HARTY PRAWIetil# thn, AND CANADIAN 1401111Q1'1011
'MM. A CHAIN Or KID I10111 bYlf1 CI MARV AND A DIM MUMMY
11111 (114.114INPI INIPITIMN

CD MIINM NAND) on, .entim
AN 79
Tom. AMNRICAN CITY Ii COUNTY, 1/94, NO, P 55"56 I MIN 79.
*klArtITY, , CHEMICAL REACTIONS, WATER TREKIIMINT, PUBLIC IIKAT/111,'

MOW

MDT NAMD,

T
MD Dail
AVAItH
DIMP

itmuce.
od011 *VIIU1/14 AID, '11(.111.0141N11
innaumin Attg flAVPMY VIIIICAUP IONS 10 FII UVILIAM) BY . PIAILIONNbIL
HANDLINCI TIIM 11)'U ANI) DotioTti 04P CI Iran NEI rut oviv ARM'
EZIPHAIMIPI) AND 1114)111 AID PlIVEDU111.11 ODPLI N ED.

citiPIIINE MANUAL
PUB CANE; 69
AVAIL VIE CHLORINE INUPITUrE INC. 342 NEW YORK, NY,

10017 ($1.75) . .

*(11FAICAL IIEACTIONS, * CHLORINE, DISEASE CONITIOL, EQUIPMINT
UTILIZATION, * INSTRUCPIONAL MAIVRIALS. JCII . SKI * VOW-
III:CONDABY EDUCATION, WATER TREA11"41.NT, .*FIAPPIPY.

DISC tert, 30P. NO. lj 4TII
ABSTRACT THIS MANUAL IS INUIT-03-'10 DE A COMPENDIUM .CF IIMERIIINCE OF'

MATERIAIB EQUIPMENT AND PRACTICES THAT OONTRIKTPE ID SAFE
HANDLING, STORAGE, sulawnr- AND USE OF CHLORINE. IMPORTANT

< pRopeRrIss OF alLORINE ARE INCLUDED AS WELL AS PRACTICAL
METI10113 CV' DEALING WITH EMERGENC S THAT MAY DE ENCOUNTERED.;

INST NAME TB& CHLORINE INSTI TUTE, INC.

TITLE FACILITIES AND OPLTATIN3 PROC 'RES FOR CHLORINE. STORAGE/
AVAIL, TUE QVDRINE INSTITUTE, INC., 342 MADISON AVENUE, NEW YORK, :NY

10017 ($1.75)
MSC ChEMICAL INDUSTRY/ *cfmtmaNE *EQUIPMENT UTILIZATION,

FACILITIES, INSTRUCTIONAL MATERIALS/ *Pan SECONDARY- EDUCATION, 1

*SAFETY

173 1
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DESC NOTE- 20P. INCLUDES DRAWINGS, NO. 5, 3RD ED.
ABSTRACT ..SUGGESTS .:GENERALLY APPLICABLE EQUIPMENT

:PROCEDURES FOR CHLORINE STORAGE FACILITIES.
INST NAME THE CHLORINEINSTITUTE, INC. .

AND OPERATING.

TITLE . FACILITIES AND OPERATING PROCEDURES FOR CHLORINE STORAGE.
EDITION 3 REVISION 3. PAMPHLET 5.

PUB DATE OCT 77 .

AVAIL THE CHLORINE INSTITUTE, INC. 342 MADISON AVE NEW YORK, 10017
/ . ($2.00)

DESC / *CHLORINE,. *CHEMICAL 'REACTIONS, *CONSTRUCTION, DESIGN,
EQUIPMENT, FACILITIES, *GUIDELINES, MAINTENANCE, *STANDARDS,
*SAFETY

DESC NOTE 20P
ABSTRACT THIS PAMPHLET PROVIDES BASIC INFORMATION REGARDING THE DESIGN,

CONSTRUCTION, LOCATION, INSTAkATICN AND OPERATION OF CHLORINE
STORAGE SYSTEMS. 0

INST NAME CHLORINE INSTITUTE, INC,

TITLE FIRST AID AND MEDICAL MANAGEMENT OF CHLORINE EXPOSURES.
PUB DATE 75
AVAIL.. THE CHLORINE INSTITUTE, INC., 342 MADISON AVENUE, NEW YORK, NY

10017 ($1.25)
DESC *CHEMICAL REACTIONS, *CHLORINE, *FIRST AID, *INSTRUCTIONAL

MATERIALS, *POST SECONDARY EDUCATIONSAFETY
DESC NOTE 4P. NO 63, 2ND ED.
ABSTRACT ,GIVES RECOMMENDATIONS ON FIRST AID AND MEDICAL MANAGEMENT' OF

"CHLORINE EXPOSURES. 'DEVELOPED BY THE INSTITUTE'S ENVIRONMENTAL
HEALTH 0114ITTEE.

INST NAME THE CHLORINE INSTITUTE, INC.

TITLE . LET'S. INVENTORY YOUR CHLORINE HANDLING PRACTICES.
.AUTHOR - MCEWEN, ROBERT S.
PUB DATE NOV 70
DESC **AUDIOVISUAL AIDS, CHEMISTRY, *INSTRUCTIONAL 'MATERIALS,

POLLUTION, *POST SECONDARY EDUCATION, *SAFETY, *WRrEN POLLUTION
CONTROL, *CHLORINE, %WIDMER TREATMENT, *WATER TREATMENT

MSC NOTE INCLUDED IS A. 32 MINUTE TAPE, 80. .,SLIDES, AND A SCRIPTi
AVAILABLE ON LOAN m4 NTOTC, 26 W. ST. CLAIR, CINCINNATI, OH

.A5268
ABSTRACT ,.THISMODULE IS LESIONED FOR ALL PERSONNEL IN WATER SUPPLY AND

WASTEWATER 'TREATMENT PLANTS. IT DISCUSSES THE HANDLING OF
ELEMENTAL CHLORINE.. THE PRINCIPLE DIVISIONS OF INFORMATION ARE :

PHYSICAL AND CHEMICAL CHARACTERISTICS OF: CHLORINE, SAFETY
REQUIREMENTS FOR THE SIX SEGMENTS OF TYPICAL CHLORINE FEED,-
SYSTEMS. CHLORINE EMERGENCY PROCEDURES, IN-PLANT OPERATING
PROCEDURES FOR SAFE HANDLING OF CHLORINE (15 "ITEMS),' AND
SOURCES OF ADDITIONAL INFORMATION.

TITLE OPERATION OF CHLORINE VAPORIZING EQUIPMENT.
PUB DUE 70 .

AVAIL THE CHLORINE INSTITUTE, INC.,.342 MADISON AVENUE, NEW ORK, NY
10017 ($1.75)-
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DESC

DESC NOTE
ABSTRACT

INST NAME

TITLE
PUB DATE
AVAIL

DESC

DESC NOTE
ABSTRACT

CHEMICAL? INDUSTRY,'" *CHLORINE, ENVIRONMENTAL INFLUENCES,
*EQUIPMENT UTILIZATION, HEALTH, *INSTRUCTIONAL Naukims, JOB
SKILLS, *POST SECONDARY EDUCATION, *SAFETY.
16P. NO.9, 2ND ED.
CONTAINS INFORMATION INTENDED TO ASSIST IN THE SELECTION, .

DESIGN AND SAFE OPERATION OF VAPORIZERS.
THE CHLORINE INSTITUTE, INC.

SAFE HANDLING OF CHLORINE.
70
MODERN TALKING PICTURE SERVICE, 1687 ELMHURST ROAD, ELK GROVE
VILLAGE, IL 60007 (FREE RENTAL)
*ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *CHEMICAL INDUSTRY,
*CHLORINE, *FILMS, INDUSTRIAL SAFETY, INSTRUCTIONAL FILMS,
*INSTRUCTIONAL MATERIALS, POST SECONDARY EDUCATION, *SAFETY
16114, 25 MIN., COLOR
PROCEDURES FOR HANDLING CHLORINE CYLINDERS,' TON CONTAINERS,
TANK CARS AND BARGES ARE OUTLINED IN THIS FILM. ALSO DISCUSSED
ARE APPROPRIATE MATERIALS OF CONSTRUCTION, PUMPING CHLORIN);,
CHECKING STORAGE TANKS, OPERATING. VAPORIZERS, REPACKING VALVES,
AND TRAINING OPERATORS TD_HANDLE CHLORINE SAFELY.

NAME PITTSBURGH PLATE GLASS.

TANK ENTRY (COURSE).
'AVAIL E.I. DUPONT DE NEMOURS & CCMPANY, INC., EDUCATION & APPLIED

TECHNOLCGy DIVISION, BRANDYWINE BLDG., WILMINGTON, DE 19898
($1.90)

DESC *ACCIDENT PREVENTION, -*CHEMICAL INDUSTRY, *INSTRUCTIONAL
MATERIALS, OPERATIONS, *POST SECONDARY EDUCATION, *SAFETY, SELF
PACED INSTRUCTION, *TANKSe-rTANK CLEANING, *TANK INSPECTION

DESC NOTE COURSE NO. 567
ABSTRACT ''INSTRUCTIONAL MATERIAL ON TANK ENTRY.

I INST NAME E.I. DUPONT EC NOMOURS & COMPANY, INC.

TITLE WALL CHART - SAFE HANDLING OF CHLORINE CONTAINERS (WC-1) . tf,

PUB DATE 64

AVAIL THE CHLORINE INSTITUTE, INC., 342 MADISON AVENUE, NO4 YORK, NY
10017 ($1.75)

DESC *CHEMICAL INDUSTRY, CHEMICAL REACTIONS, *CHLORINE, *EQUIPMENT
UTILIZATION, *FIRST AID, *INSTRUCTIONAL MATERIALS; *SAFETY,
*WALL CHARTS

DESC NOTE CHART MEASURES 12 1/2 X 23 INCHES
ABSTRACT CONTAINS RECOMMENDATIONS FOR SAFE HANDLING OF CHLORINE

CYLINDERS AND TON CONTAINERS, EMERGENCY PROCEDURES AND .

APPLICABLE. PRINCIPLES OF FIRST AID..
INST NAME THE CHLORINE INSTITUTE, INC.

1 6



SECTION V

Safety: Electricity

TITLE ELECTRICAL SWITCH LOCKOUTRROCEDURE.
AVAIL MANUFACTURING .CHEMISTS ASSOCIATION, 1825 CONNECTICUT AVENUE,

44, WASHINGTON, DC 20009 ($1.00) _

DESC *ACCIDENT PREVENTICN, *ELECtRICAL SYSTEMS, *INDUSTRIAL SAFETY,
*INSTRUCTIONAL MATERIALS, OPERATIONS (PLANT), -*poor SECONDARY
EDUCATION .

.

hcsc NOTE 4P. ORDER NO. SG-9
ABSTRACT PROCEDURES FOR THE USE OF LOCKOUT BARS AND TAGS AREHEESCRIBED.
ENST NAME MANUFACTURING CHEMISTS ASSOCIATION
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SECTION VI

Safety: Fire and Explosion

TITLE. FIRE!. CONCberb AND BEHAVIOR.
AVAIL N.F.P.A. FILM LIBRARY, 40 PARK AVENUE, SOUTH, NEW YORK,

PURCHASE PRICE $295.00/RENTAL $45.00 PER DAY
DESC NOTE (COLOR/20 MIN. FILM)
ABSTRACT THIS FILM IS FOR INDUSTRIAL FIRE BRIGADES, FIRE DEPARTMENTS

AND FIRE SCIENCE STUDENTS. IT TEACHES FUNDAMENTAL PRINCIPLES
OF FIRE SCIENCE AND GIVES PRACTICAL GUIDANCE CN HOW TO RELATE
FIRE SCIENCE THEORY TO REAL LIFE FIRE SITUATIONS.

TITLE FLAMMABLES: ENGINEERING.
AVAIL PROTECTOSEAL CCMPANY, 225 WEST FOSTER AVENUE, BENSENVILLE, IL

60106. PURCHASE PRICE $150.00
DESC NCTE (COLOR/26 MIN. FILM)
ABSTRACT FOR USE AS A THREEFOLD PURPOSE: (1) DEMONSTRATES POTENTIAL

HAZARDS IN THE MISHANDLING OF FLAMMABLE LIQUIDS; (2) EDUCATES
PERSONNEL IN CORRECT TECHNIQUES AND METHODS IN THE HANDLING
OF FLAMMABLE LIQUIDS; AND (3) STIMULATES INTEREST IN, AND
COOPERATION WITH, SAFETY DEPARTMENTS IN SETTING UP FLAMMABLE
LIQUID. HANDLING PROCEDURES.

TITLE HAZARDOUS MATERIALS - EMERGENCY RESPONSE.
AVAIL CORTER-MEDIA FIRE FILMS, 121 N.W. CRYSTAL ST., CRYSTAL RIVER,

FL 32629. PURCHASE PRICE $425.00/RENTAL $55.00 - 3 DAYS.
DESC NOTE (COLOR/30 MIN. FILM): .

ABSTRACT AN INTRODUCTION TO THE PROBLEMS ENCOUNTERED IN HAZARDOUS
MATERIALS INCIDENTS. COMPREHENSIVE INIRODUCTION UTILITIES ,
TV AND FILM COVERAGE OF 15 DIVERSIFIED INCIDENTS. THESE
INCIDENTS INCLUDE ALL TYPES OF TRANSPORTATION ACCIDENTS AND
STORAGE AND MANUFACTURING ACCIDENTS. SUBJECT AREAS INCLUDE:
(1) CHEMICAL RECOGNITICN, IDENTIFICATION, AND HAZARDS, (2)
PROBLEMS WITH LEAKS, SPILLS, FIRES, AND EXPLOSICNS.

TITLE POLYMERS AND FIRES;
AVAIL B. F. GOODRICH CHEMICAL OORPORATION, 6100 OAKTREE BLVD.,

CLEVELAND, OH 44131. PURCHASE PRICE $62.00
DESC NOTE (COLOR/14 MIN. FILM)
ABSTRACT HYDROCARBONS - WHAT MAKES UP POLYMERS (HYDROCARBONS) AND WHAT

HAPPENS WHEN THEY BURN. IT TALKS ABCUT WHAT THE FIREFIGHTER
CAN DO TO PROTECT HIMSELF FROM THE TOXIC GASES GIVEN OFF BY
BURNING POLYMERS.

TITLE PROGNOSIS: FIRE.

AVAIL FIRE PREVENTICN THROUGH FILMS, INC., BOX II, NEWTON HIGHLANDS,
MA 02161. PURCHASE PRICE $260.00-

DESC NOTE (COLOR/20 MIN. FILM)
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THE MOST UP-TO-DATE TRAINING AID FOR TEACHING HEALTH CARE
FACILITIES STAFF, INCLUDING NURSES, TECHNICIANS, HOUSE-
KEEPING, OFFICE, MAINTENANCE STAFF AND OTHER PERSMiNEL HOW.'
TO KEEP THEIR FACILITY. SAFE FROM FIRE. THE FILM PRESENTS
EMPLOYEE'S RESPONSIBILITY FOR (1) FIRE PRE ON: CAUSES
CC FIRES, AND RECOGNIZIM AND ELIMINATING ; (2) FIRE
CONTROL: KNOWING ABOUT FIRE DOORS AND OTHER BUILDING
FEATURES; KNOWING ABOUT FIRE FIGHTING EQUIPMENT AND HOW AND
WHEN TO USE IT; AND ,(3) EMERGENCY ACTION: PROCEDURES AND
SEQUENCE OF REQUIRED ACTION; EVACUATION AND RELOCATION OF
PATIENTS.

TITLE RUBBLE TROUBLE. '

AVAIL FILM COMMUNICATORS, 1136 WEDDINGTON ST., NORTH HOLLYWOOD, CA
91601. PURCHASE PRICE $275.00/RENTAL $55.00-WEEK

DESC NOTE (COLOR/11 MIN. FILM)
ABSTRACT THIS LIVE-ACTION/ANIMATED FIU4CN WASTE DISPOSAL FOR FIRE

PREVENTION CAN KEEP YOUR PLANT OUT OF "RUBBLE TROUBLE."
INDUSTRIAL WASTE, CARELESSLY SORTED, CAN BE FIRE'S BEST
FRIEND. OILY RAGS, DUST, TRASH, AND RUBBISH WERE BORN TO
BURN. 'ANY SOURCE OF IGNITION REACHING' 9301 ITEMS CAN RESULT
IN DISASTROUS AND COSTLY INDUSTRIAL HOLOCAUST. "RUBBLE
TROUBLE" SHOWS THE MOST EFFICIENT METHCCS'OF ELIMINATING FIRE
HAZARDS, IMPROVING WCRKING CONDIIIONS, INCREASING PLANT
EFFICIENCY, AND INSTILLS THE BASIC PRINCIPLES OF INDUSTRIAL
SAFETY.

TITLE THE SCIENCE-CF FIRE.
AVAIL AMERICAN INSURANCE ASSOCIATION, 110 WILLIAM STREET, NEW YORK,

- . 4 NY. ND PRICE INFORMATION AVAILABLE.
DESC NONE (COLOR/20-MIN. FILM)
ABSTRACT TELLS THE STORY CF FIRE, THE PRINCIPLES Of COMBUSTION, 'AND

HOW FIRES CAN BE PREVENTED. COVERS FLASH 'POINTS, IGNITION,
TEMPERATURES, VAPOR TRAVEL AND METHODS OF EXTINGUISHING.

TITLE USING EXTINGUISHERS THE RIGHT WAY.
AVAIL N.F.P.A.,.FIU4 LIBRARY, 470 PARK AVENUE, SOUTH, NEW YORK, NY.

PURCHASE PRICE $195.00/RENTAL $20.00-DAY
DESC NOTE (COLOR/13 MIN. FILM)
ABSTRACT AcruAt',stitas AND NARRATION OF THE PEOPLE. INVOLVED AT THE

BEGINNING OF THIS EILKSHOWS WHAT CAN HAPPENMHEN THE WRGNG
TYPE OF EXTINGUISHER IS USED ON A FIRE OR AN EXTINGUISHING
AGENT IS IMPROPERLY APPLIED CN A FIRE. DEMONSTRATES WHAT IS
NEEDED TO HAVE A FIRE, THE DIFFERENT TYPES OF EXTINGUISHERS
AND WHAT FIRES THEY ARE USED ON, HOW TO OPERATE THEM, AND
WHAT NEEDS TO BE DONE AFTER THEY ARE USED. ALSO SHOWS WHAT
FIRE TO ATTACK AND WHICHTYPES TO STAY AWAY FROM.

1-r)
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SECTION eVII

-labOthtoiy Opp
/

TECHNIQUES
(NP,

E NATIONAL' POLLUTION

PSIS CE[JIER RO'SCIENCE, MA TICS. AND'

',111cn, ,THE CHIO, STATE UN rry,k- ,1200
Co '.41:.,,t, OH .43212 CCI,LOAN) 1;;;443:71u

TECHNIC tt- '1=sdrr * MATERIAL
1 AL

*LABORATORY. TECHNIQUES, '*LEARNING. MOWN, *poLurrxcn, -POET
stactinoz Espcirricn, sAperkir, rs.*17 VOLLEirrIl 02111014,
*WASTNATER TREATMENT

MSC NOTE 479P. cavTAINS OCcASIONAL LIGHT TYPE
ABSTRACT THIS MANUAL' CONTAINS 24 SELF-STUDY MOWLES FOR BASIC `LABORATC71

PROCEDURES FOR' THE NATIONAL POLLUTICN. DISCHARGE ELIMINATI 4.

SYSTEM '(NPDES) LABORATORY ANALYSES. AREAS OF STUDY mum
SAFETY, IDENT/EICATICN OF EQUIPMENT, HANDLING SOLID AND
LIQUIDS, USE OF BALANCES, AND CARE AND USE OF EQUIPMENT.
EVALUATICN TESTS AND ANSWERS ARE PROVIDED FOR EACH MODULE.

ILST NAME CLEMSON UNIV., s.d. COLL. OF ENGINEERING.

TITLE CHEMICAL HAZARDS.
PUB DATE 72 e

AVAIL KAIMIA OiMPANY CONCORD; 'MA 01742 (PURCHASE. PRICE: $26.95 AND
$34.95)

DESC *ACCIDENT PREVENTICN, *AUDIOVISUAL AIDS, *CHEMICALS, CHEMICAL
HAZARDS, FILMS, *INSTRUCTIONAL FILMS, *INSTRUCTIONAL MATERIALS,
LABORATORY SAFETY, POST SECONDARY EDUCATION, *SAFETY

DESC NOTE ORDER NO. 2900; 8MM AND 16MM, 3:42 MIN., COLOR
ABSTRACT . ILLUSTRATES SEVERAL CHEMICAL HAZARDS AND APPROPRIATE

PROCEDURES,INTIDOTES, OR CORRECTIVE ACTIONS. HAZARDS INCLUDE
CHEMICALS ON SKIN, DILUTION OF CONCENTRATED ACID, MERCURY
SPILL, AND HANDLING SOLID ALKALI.

TITLE CHEMICAL LAB SAFETY
PUB XATE 61

AVAIL NATIONAL. AUDIOVISUAL CENTER, REFERENCE SECTDON,
SERVICES. ADMINISTRATION, WASHINGTON, DC 20409

$12.50)
DESC *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FILMS, *INSTRUCTIONAL

FILMS, *INSTRUCTIONAL MATERIALS, *LABORATORY SAFETY, *SAFETY
DESC NOTE (TITLE N). 211850), (AGENCY NO. M-0445), 16MM, 25 MIN., OPTICAL

SOUND, COLOR '

° ABSTRACT SEVERAL SIMUIATED CHEMICAL LAB ACCIDENTS ARE rEpnata) ALONG
SUGGESTIONS FOR THEIR PREVENTION AND TIPS FOR GENERAL
PRECALTTICKS IN ROUTINE LAB ACTIVITIES.



TITLE FIRE IN THE LABORATORY
PUB DATE 72
AVAIL' KAU4IA COMPANY CONCORD/MA 01742 (PURCHASE PRICE: $26.95 AND

and $34.95), ,1

DESC *ACCIDENT PREVENTION, *AUDIOVISUAL 'ups, FILMS, *FIRES,
*INSTRUCTIONAL MATERIALS, *LABORATORY SAFETY, POST SECONDARY
EDUCATION, *SAFETY

[ESC NOTE ORDER NO. 2200; EMM and 16MM, 3:30 MIN., COLOR
ABSTRACT THREE TYPES OF LABORATORY FIRES AND CORRECT' PROCEDURES FOR

EXTINGUISHING .THEM ARE SHOWN. SMALL FIRES ARE SMOTHERED. MEDIUM
FIRES ARE PUT OUT WITH 002 AND.ORY POWDER EXTINGUISHERS. METAL
FIRE IS SMOTHERED WITH SAND.

TITLE GUIDE FOR SAFETY IN THE CHEMICAL LABORATORY.
PUB DATE 72
DESC *ACCIDENT PREVENTION, .*CHEMISTRY, *FIRE. PROTECTION,

*INSTRUCTIONAL MATERIALS, *LABORATORY SAFETY, LABORATORY.
TECHNIQUES, *POST SECONDARY EDUCATION, *SAFETY

DESC NOTE 506P.
ABSTRACT HERE, FROM TODAY'S LEADING AUTHORITIES IN THE CHEMICAL

INDUSTRY, IS QUICK' REFERENCE HELP IN SAFELY HANDLING THE WIDE
RANGE OF NEWLY DEVELOPED MATERIALS AND EQUIPMENT. A COOPERATIVE
VENTURE OF THE INDUSTRY, THIS BOOK WAS PREPARED BY THE SAFETY
AND FIRE PROTECTICN COMMITTEE OF THE MCA. THE CONTRIBUTTING
AUTHORS REPRESENT. FIRMS SUCH AS DOW, EASTMAN KODAK, AND DUPONT.
TOGETHER THEY PROVIDE PROVEN SAFETY PROCEDURES DEVELOPED BY
MANY INDIVIDUAL COMPANIES.

TITLE HANDBOOK FOR CHEMICAL TECHNICIANS.
AUTHOR STRAUSS, HUARD J.; KAUFMAN, MILTON
PUB DATE 76
AVAIL MCGRAW-HILL BOCK CO., MANCHESTER RD., MANCHESTER, MD 63011

($17.20)
DESC *CHEMICAL REACTIONS, *CHEMISTRY,- ENGINEERING, ENVIRONMENTAL

TECHNICIANS, *FUNDAMENTAL CONCEPTS, *INSTRUCTIONAL MATERIALS,
*LABORATORY PROCEDURES, *MATHEMATICAL APPLICATIONS, ORGANIC
CHEMISTRY, *POST 'SECONDARY EDUCATION, SAFETY, WASTE. DISPOSAL

DESC, NOTE 315P.
ABSTRACT EACH CF THE TEN CHAPTERS OF THIS BOOK ADDRESSES AN IMPORTANT

ASPECT OF CHEMICAL TECHNOLOGY. TOPICS INCLUDE MEASUREMENT
PRINCIPLES, THERMAL, ELECTRICAL, AND MECHANICAL UNITS,: CHEMICAL
FUNDAMENTALS, ORGANIC CHEMISTRY, METALS, e Alleys , AND METAL
TESTING, FLUID MECHANICS, AND SAFETY PROCEDURES,, FIRST AID, AND r.
WASTE DISPOSAL. EXAMPLES OF CALCULATIONS ARE-- PROVIDWWITH
STEP-BY-STEP EXPLANATIONS. THE TEXT IS INTERSPERSEELWIIH,GRAPHS
AND TABLES AS AN AID FOR DAILY 'LAB WORM THE NECESSARY
PRECAUTIONS FOR THE SAFE HANDLING AND DISPOSAL OF MATERIALS ARE
DISCUSSED IN THE FINAL. CHAPTER.

TITLE INTRODUCTORY LABORATORY TECHNIQUES.
PUB DATE 70
AVAIL KAIMIA COMPANY. CONCORD, MA 01742 (PURCHASE PRICE: $2e.95 AND

$34.95)



DESC arm ORDER NO.:3100; ati AND 16MM, 3:35 mip., ODIOR
ABSTRACT DEMONSTRATIONS OF SAFETY-ORIENTED LABORATORY ,TECHNIQUES:

POURING SOLIDS AND LIQUIDS AND HEATING LIQUIDS. IN TEST TUBE AND
EVAPORATING DISH. DANGERS OF SUPER-HEATED LIQUIDS AND CARELESS
REMOVAL OF FLASK FROM FLAME ALSO SHOWN.

TITLE PERSONAL SAFETY.
PUB DATE 72
AVAIL KALMIA COMPANY CONCORD, MA 01742 (PURCHASE PRICE: $26.95 AND

$34.95)
DESC *ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *CHEMISTRY,

*FIRES, *INSTRUCTIONAL FILMS, *INSTRUCTIONAL MATERIALS, POST
SECONDARY EDUCATION, *SAFETY

DESC NOTE oil= NO. 2100; 8MM OR-16MM 2:39 MIN., COLOR
ABSTRACT HOW TO ACT AND REACT IN THE LABORATORY. DEMONSTRATES EYE

PROTECTION, TIEING BACK LON34 HAIR, WEARING LOOSE INEXPENSIVE
CLOTHING, WEARING LAB COAT OR APRON, AND WEARING 'PROTECTIVE
SHOES. TECHNIQUES SHUN FOR SMOTHERING CLOTHING FIRE, WITH FIRE

. BLANKET AND LAB APRON.

TITLE. SAFETY EDUCATION DATA SHEET *23 - LABORATO GLASSWARE.
AVAIL. NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($0.27)
DESC *INDUSTRIAL SAFETY, *INSTRUCTIONAL *LABORATORY

EQUIPMENT, *LABORATORY- GLASSWARE,. OPERATIONS, POST SECONDARY
EDUCATION, *SAFETY

DESC NOTE 4P. (STOCK NO. 429.04-23)
ABSTRACT GENERAL. REVIEW OF LABORATORY SAFETY.
INST NAME NATIONAL SAFETYCOUNCIL.

TITLE SAFETY IN THE LABORATORY.'
AUTHOR . XaSRAELI, R.
PUB DATE 76
AVAIL'09 ASSOCIATED INSTRUCTIONAL MATERIALS, 324 DELAWARE AVE.,.OAKMONT,

PA'15139, PRICE: $5.00 (RENTAL, BLACK & WHITE), $7.00 (RENTAL,
COLOR) .

DESC *ACCIDENT PREVENTION, AUDIOVISUAL. AIDS, *CHEMISTRY,
INSTRUCTIONAL FILMS, *INSTRUCTIONAL MATERIALS, *LABORATORY
SKILLS, *LABORATORY SAFETY, POST SECONDARY EDUCATION, *SAFETY'

MSC NOTE (DC-111) 16MM, 8MIN., coLog.
ABSTRACT SAFETY PROCEDURES THAT SHOULD BE USED IN THE CHEMISTRY.

LABORATORY..

TITLE SAFETY PIPEiIING.
AVAIL NATIONAL AUDIOVISUAL CENTER REFERENCE SECTION, GENERAL SERVICES

ADMINISTRATION, WASHINGIONvEO 20409 (PURCHASE PRICE: $29.00)
DESC :. *ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *FIIMS,.*INSTRUCTIONAL

MATERIALS, INSTRUCTIONAL FILMS, *LABORATORY SAFETY, *LABORATORY
TECHNIQUESi *POSTSECONDARY EDUCATION, *PIPETTES, *SAFETY .

DESC NOTE (TITLE NO. 003328) (AGENCY. NO. M-1160) 16MM, 5MIN., OPTICAL
SOUND

ABSTRACT PRESENTS THREE INSTRUMENTS THAT ARE COMONLY USED IN THE
LABORATORY. THE OPERATION OF THESE .INSTRUMENIS IS SHOWN IN .

DETA4.
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Safety: Manholesand Traffic

TITLE EXCAVATING NEAR UNDERGROUND UTILITIES.
AVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

60611 ($19.80)
DESC *ACCIDENT 'PREVENTION, *EXCAVATION, *INDUSTRIAL SAFETY,

INSTRICTIONAL MMEERIALS, poer,sscanuff EDUCATION, *SAFETY,

SLIDES, *UTILITIES, VISUAL AIDE
DESC NOTE (NO. 129.18-9) 31 SLICES,COLOR, SCRIPT
ABSTRACT DISCUSSES THE HAZARDS OF WORKING NEAR UNDERGROUND UTILITY

LINES.
INST NAME NATIONAL SAFETY COUNCIL

TITLE MANHOLE SAFETY. TRAINING MODULE 3.330.1.77.
PUB DATE SEP 77
.DESC *INSTRUCTIONAL MATERIALS, *POSTSECONDARY EDUCATION, *SAFETY,

maximize EDUCATION, *TEAcurm.cumes, UNITS CF STUDY, *SEWERS.
*wAsrEavrER. COLLECTION, WASTEWATER TREATMENT

'DESC NOTE 37P.
ABSTRACT THIS rocuAEmrIs AN INSTRUCTIONAL MODULE PACKAGE PREPARED IN

cancrIvE FORT FOR USE BY AN INSTRUCTOR FAMILIAR WITH THE USE.
OF SAFETY EQUIPMENT TO PREVENT ACCIDENTS, INJURY AND LOSS OF
LIFE TO PERSONNEL WHILE INSPECTING OR WORKING IN SEWER MANHOLES
OR IN CONFINED AREAS OF WASTE/MIER TREATMENT PLANT. INCLUDED
ARE OBJECTIVES, INSTRUCTOR ..GUIDES, sTurair HANDOUTS, AND
TRANSPARENCY MASTERS, THIS MODULE.CONSIDERS PURPOSES AND TYPES
CF MANHOLES, A SAFETY CHECKLIST, AND PROPER USE OF SAFETY
EQUIPMENT.

INSTAME KIRKWCOD COMMUNITY COLL., CEDAR-RAPIDS, IA.
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THE NATIONAL TRAINING AND OPERATIONAL'
TECHNOLOGY CENTER

The entire program responsibility for water, pollution contra]. training
within the EnVironmental Protection Agency 'is :assigned to the National

Training and Operational Technology Center ( NTOTC),' located at EPA's

Environmental Raparch Center in Cincinnati,,Ohio.

1r
The NTOTC is responsible for conducting training sessions, developing

instructional materials and courses, providing training. assistance,.

-operating. the Instructional Resources Center, and developing operational
technology. The Center is also responsible for the management of the

Section 104(g) operator training grant program, the academic training grant
'program, other training grant and contract programs, and related training
activities.

As' an instructional resource, NTOTC's purpose As to help regions,

states, local . govcrnments, and educational institutions become

knowledgeable about the Environmental Protection Agency's goals,

regulations, and strategies; as well as the implications of EPA programs.

Activities encompass three categories:. (1) instruction; (2) course

developMent; and. (3) information Management.

Instruction

NTOTC offers a variety, of .training courses in water .quality Control.
Such courses-are taught:at many locations, but most are pretented at the
Environmental ResearCh'Center in Cincinnati', Ohio. Area training centers
will soon act as satellites to the NTOTC program, offering similar courses
and instructional support. Select universities with broad pollution, control
curricula will act as area training centers within a regiOn. As a result;
more pollution control personnel will have access to needed specialized

'-Some courses Are conducted at wastewater ,yer tment plants, enabling

7))
USEPA to work directly, with plant personnelikto 1th rove treatment plant
effluent. While working on site at treatmentplants, staff can dlteose and
discuss particular problems and provide infOrmation on design and operation
to many technicians within the ideal region. :

.

, . .

Courses currently are offeredrin five general categories:' wastewater
treatment technology', treatment facility evaluation and inspection,, water
quality surveillance and monitoring:, water quality analysis; and drinking
water quality monitoring:

Students attend courses -from all states, and from some foreign

countries. The largest percentage 'represent federal, state, and municipal,
pollution' control agencies. A relatively small number of college and
university instructors attend these short courses which' are typicallyone
week in length. USEPA encourages more participation by, the educational
community so -that current skills and knowledge will be' transmitted .to,

students to enable them to deal with, pollution control problems as-they



nter environmental occupations. ComMunity college and university
instructors may attend courses free of charge by folloWing prescribed.
application procedures.

-**44
_Course Development -

. .

. NTOTC is active in the Iield of course development: As hew educational
and training needs are identified, appropriate instructional, packages are
AeVeloped. Almost all such development is based on current research and
agency regulations. Materials include instructor guides, student panuals
and supporting audiovisual materials. If USEPA'S pollution control training
programs, are to be successfully implemented, college and university* staff

' from various .depprtments must cooperate and integrate these instructional
activities within their curricula, Or students will not be adequately
prepared, either theoretically or practically.

Information Management

The goal-of USEPA:s information management system is support, in
comprehensive and systematic manner, those involved with pollution contr
education. and training. A'central location within the .NTOTC facility is
designed to provide a contact point and to4Coordinateassistance efforts.

Through th(IRC, NTOTC maintains a .central location to invent ry,
evaluate, catalog, and disseminate instructional materials in the area of
water pollution control, water supply, and pesticides. The ,IRC provides
those involved in water quality control education and training with\an
information management system and acts as a primary communications link
between:. the Environmental Protection Agency and educators at all
postsecondary levels. Activities of IRC

IRIS

The focal point of the IRC is the Instructional Resources
InVrmation System (IRIS), .a compilation.of abstracts on print.
and nonprint materials related to water quality and water
resources education. Obtainable in pa r, microfiche, and
computer versions, . the IRIS. contains re than 5,500
entries from local,. state, 'and federal .goVern nt sources, as
well as from private concerns And educational in ltutions. The
system allows the user to discoveiyhat material. can be. utilized,
the title, the 'author,. cross referencea, and a brief abstract.
describing the content. IRIS users can. also readily determine
where .the.material 'can be.obtained, whether it can be purchased,
borrowed, or rented, and...the cost:. The IRIS 'is kept .current
through constant revision, :adding .neW material as, it be-comes
Available and deleting outdated infotmation.

IRIS can be scanned for a particular subject or author, both
by hand and by computer.'' Ady institution with .appropriate
computer terminals can access the -search and retrieval,
capabilities of the system.

4
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Audiovisual Library

The IRC facilities include an audioVisual. library 'equipped'
.with individual study carrel's for viewing movies, videocassettes,
'slide/tape presentations, filmstrips;apd tape, programs. Before
determining cutriculum requirements. _ or 'making ,purchasea,
educators can use the library to review water quality-oriented
materials for use in rraining courses.

I )

Nearly 200 of these audiovisuala are also available to
instructors for free, short-,term- loans. Not intended as
self-instructional units, thebe materials are meant to be used as
part of a complete training program. A catalog of audiovisual ;
units-can be obtained through the IRC.

Workshops

The center also conducts a variety of water-related workshops
each year. Designed for state and local agencies,. as well as
college and university educators, these seminars enable
individuals to become familiar with USEPA developed and sponsored
resources, descriptions of ongoing prograths, and specific
instructional techniques. Participants also assist NTOTC 'in
determining instructional priorities.

IRC Bulletin .

The IRC maintains communications with its users through the
IRC Bulletin.1Published.approximately six times a year and mailed
to interested parties at no charge, the Bulletin provides current

-news, on' IRC events. It also includes lescriptions of model
programs, current instructional materials available, and
'education strategies. Articles for the Bulletin are' accepted from
various organizations, education institutions, and governmental .

agencies)

Interested persons are invited to, Cincinnati' to use IRC facilities for
reviewing tapes, slides,-films, and other materials before deciding about
purchases or curriculum development requirements. IRC staff assist.visitors
by determining the most appropriate ways. to use the Center's resources, or.
in ,determining educational and{ training program requirements and available
resources. During, the past year, universities and state and local

kgovernments have been' assisted with curriculum Aesign, course materials
selection; and audiovisual support efforts.

1
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THE INSTRUCTIONAL RESOURCES
INFORHATIONTSTEH

General Information about Materials in IRIS*

The EPA jnformation Dissemination Project acquires, reviews, indexes,
'and Makes available both print and nonprint materials related to water,.
uality and water resources education and instruction.

Before materials are entered into IRIS they are .reviewed by the
'! project staff. Availability of the material is checked, and the materials
/are abstracted and indexed. The abstract describes the contents of the
material.

When items are processed they are entered' on the IRIS' computer tape.
maintained by the EPA Information Dissemination Project at, The Ohio State
University. These tapes are used for producing tapes for other information
systems, publications, and for computer searches conducted at The Ohio
State UniversitY.

4

Materials' entered into the IRIS collection cane be, located by Manual
search or by computer.. The first. compilationl,contains resumes of-selected
mat ials -proceased for the previouti IRIS. 'collection and resumes of
se cted materials of items added to the IRIS collketion during 1979.-
Q rterly updatesIGIA the IRIS compilation Are availablei.hr subscription on
a.yearly basis.

'A number of the materials processed for the IRIS system are entered
into thtERIC system and, announced in Resources in Education.(RIE). Most of
the. materials announced in RIE are' available on microfiche at various sites
throughout the, United,States. Users can view these materials on site at
many locations to identify what they believe will 'be useful to themat no
cost.

Description of. Information in Resumes in IRIS

Two samples of resumes are provided,to explain the data fields in the
resumes. Sample resume #1 is a sample resume 'of item' not entered in
ERIC. Sample resume #2 is .a sample resume of an item entered into ERICra
few additional, data elements are in these resumes and are explained.

Sample resume of materials not entered into ERIC

a. IRIS NUHBER: EW003059 4

b. PUBLICATION DATE: '1978
c. TITLE: WATER POLLUTION MICROBIOLOGY, VOL. 2
d. PERSONAL AUTHOR: MITCHELL, RALPH '

e.. DESCRIPTOR: BIOCHEMISTRY; *COLLEGE SCIENCE; . DISEASE CONTROL;
ECOLOGY; *ENVIRONMENTAL INFLUENCES; *INSTRUCTIONAL MATERIALS;
*MICROBIOLOGY; NATURAL RESOURCES; *POLLUTION; *PUBLIC. HEALTH;
*WATER POLLUTION CONTROL; WATER QUALITY
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. DESCRIPTIVE NOTE: 442P...
.

ABSTRACT : -.THIS VOLUME CONTAINS' INFORMATION, FOR ENVIRONMENTAV_AND
SANITARY ENGINEERS, _PUBLIC HEALTH SCIENTISTS AND mippaioLocuts
CONCERNED WITH WATER7YOLLUTION. IT EXAMINES MICROORGANISMS AS

'CAUSITIVE ACENTe00 ECQLOGICAL -AND PUBLIC HEALTH, HAZARDS IN NATURAL t'
_WATERS; AND IREAIS THE USIE OF MICROORGANISMS IN POLLUTION CONTROL
FROM A VARIETY OF PERSFECTIViS; (CS) _

h. AVAILABILITY: JOHN WILEY f.,SONS, ONE WILEY-4)R., SOMERSET NJ 13873
($24.95)

e
a. .IRIS NUMBER--this is the identification number sequentially

assigned to materlaWasthey are processed,-Gaps in numbers mean
that some items'havebeen deleted, are being processed to add new
inforMation, or-jiive been delayed in processing for some reason.

b. FUBLICATION:' DATE- -date material'
information on. the mateCial.' .

was _Published according to

TITLE

-17

d. PERSONAL AUTHOR -- person or-persons who wrote, compiled, or
..the dateiial; Upto two. personal authore,can be listed.

edited'

'DESCAMOR"subject.terms which characterize, substantive contents .

and 'the-materisls. The major terms are preceded by an
to

aster*Sk. Terms used 'to index all resumesinjhis compilation can
lie'reViewed4p.the'Subject.Index. _

. .. .

X.:: ...::- . -.

DESCRIPTIWENOTE:Various' items of informatiOn_mayte.cenkained in' ,,,.

thiLOsectipn."or:piint mateiiks' the!.'numbei* ,pages is usually
lilted. , .: : -.-''

,.,
.-

-:,.,

:...
.

E.; ,.ABSTRACT some early -materials entered into': not have
'tabstracf informatiOn.-All materials currently being entered. into..-
IRIS. have 'an,informalive -abstract% that describer the.ontenis of''
the'item; - t,i ..,, , . ' ::. ,-;, ,7,-,-,' ::,

' -''

AVAILABILITY--informatioU' in '-'this field indieateS where the
ssferiat:can be obtained and the pricOlf,thematez'ial quoted the
last' time.,inforzWition was :reteiveFfromi:,the:iource. Please,mon:
prin.es of nearly all materialsaresubject:p6 thaniesand may note
Waccurate at,the time ezton'Ordersa sgecific:ikem. --"-



+.1

2. SampleiiiMe Of aerial 'eatereainCgige'":
(11sOurCee:flino!,?duch9.on)

ftem en tp O 01 o ER IC ( Resources nAO du at i on

will hAitefitlfltWadditional data fields. A .iii",
4- +.! . 9,c,l'... ,,..!v,,:,.i, .+, ;,.
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INASAIIHOERfEWO0/998
. ERICAUMBERI..!.ED151236

HPUBLICATIOy DATE: 1EP'77
',.".+TITLEii:910kINATION. TRAINING MODULE 2.300.2.77'.
,TINSTITUlfON.CODE: BBB08399
Sr,ONSORO:AGENC4CODE: BBB15379; FGK21436 -

.:150clur . R:- *CHEMISTRY; *INSTRUCTIONAL MATERIALIP.-*MST SECONDARY
, . -

-'tDUCATON' SECONDARY. EDUCATION; *TEACHING GUIDE TS TS OF.STUDY;

;-;.,-;NATER.'ALLUTIONCONTROL; *CHLORINATION; '*WASTE' TER TREATMENT;
414ATER TREATMENT

,i41.%:..1EORS4RICE:'.EDRS PRICE,ME-$0.83 HCr$3.50,PLUS POSTAGE + 4
.--i,:..-*s.tRtrtIvE P. FOR RELATED DOCUMENTS, SEE SE024 025 -046
'.rANR CE.RIEJ

. . . .

.,..-ABSTRACT: NT IS AN INSTRUCTIONAL MODULE' PACKAGE
:..PREPAREDv IN FORM FOR USE BY AN INSTRUCTOR FAMILIAR WITH

.::AtOXPO,',
i FOR CHLORINATION AND SAFF,"OPERATION AND

'..C'MANTENANCE D RINE. DRY CALCIUM, HYPOCHLORITE .AND LIQUID.'
soplulf:AtylocELoRI CHLORINATION SYSTEMS FOR NAM SUPPLY AND

"*-4,TOAURN. TREATMENT FACILITIES .:ARE GIVEN. -INCLUDED ARE '

ti 04*:t!INSTRUCTORGUIDES; STUDENT HANDOUTS AND .TRANSPARENCY
9T.ERS.;.THEMODULE:CONSIDERS.PURPOiES OF CHLORINATION, PROPERTIES'

pftitiittfitt:,:jwappg OF 'CHLORINATION.' SAFETY; "MAINTENANCE OF
414ATIN OITS AND INTERPRETATION : OF TEST .RESULTS.
.6,10R0if -:-,:'

,

STI ON,:NAMEt,KIRKWOOD COMMUNITY COLL., CEDAR EApIps, IOWA
:,,i1,11' NS64 NO,:AGpCi 'NAME: DEPARTMENT OF LABOR, WASHINGTON, D.C.;
4d0AAi' STATE AEFT

''

.0F, ENVIRONMENTAL :QUALITY, DES MOINES.
'-',..L7;y0.t,.. ' :. . -" -

.

.

hitt

ov''to ociikDeeired Materials in IRIS

,''''.",
_.

.
.

.

.

tadrtatcaillentify materials .of" interest by scanning.. the resuMe.
Tic,t',using theSubject Index, Auth Index,' or Institution Index in

ilEompation..- .
.

a. OttioWir4s: inbluded folailt itemclisted under the dubjec

-;t4heutiject Index is iesigned to enable the user
in tinjiti4!an either 4-broad:subject cot. a narrow informati n concern An

to search for

heading.' The

4'il '...041V/prnfe s..to the,abstrAct.entry.im,the resume section w ere complete
`biia00#00hict, nfortaation, an:abstrACt of the .item, and availability
4.06kIlkition can be found.. : ' : _.' .

-)0.:A.:tisei can also Coordinate a search by checking EW numbers that appear -.A
wider. two .tm.more subject headings. Fore- example, you could check all the EW.--
numbers under Water' Tteatment and, all the EN nUmbers under FilMs. EW:
numbers. included under.both subject: headings would include \information
relevant to4Water. Treatment that`. were .-kilms,..EW numbers Under was star,' it
treatment and laboratory techniques. woulI-4tovide a list o , teriale* Nr.

relatedto-,laboratory. techniques and to -WAAstewaterftreatment. ilar'

techniques could 1;14 used to. identify other infotormation desired. - . :



If you desire to locati'a document by thejaame.:Of the author, yoU can_
. use the Author Index. EW numbers are provided: under the author in the.

Author Index as 'in the SubjectJndex. Some;:doc6taents do not have a listedi:,
author. Thesedocuments are listed undav the.name of the institution or'.
organization responsible for developing:the',*Cument in the. Institution
Index. Both sources can be used to help'yon iodate documents.

The ERM:System :ry

'

. .

AnotheiV excellent source of eduZeitiO4r4nformation and materials is
the ERIC eivatem. ERIC. is a national-. iiifortilation 'system designed and a

developed by':the U.S. Office of Education, and now'supported and operated
by the National Instieute.of Education .(NIE),. for'Oroviding r adi'acceas to
descriptions of exemplary programs, ,reseirch,nstiutti 11:materials,
teaching guides, and other related-information that can be .us z,to develop,
effective educational programs.

?ERIC Cleaiillghouses

Y:

There are 16 Clearinghouses'
clearinghouse has responsibility frit collecting and analyzing materials
related to their copea

.

_c 'Ir!,; ,

CAREER,: ANDVOCATIONALtDUCATION
.hetohlO,Vate=Universip"'?'

ti;-4) Oi4f..4'Or:VocatiOnai Education
4960-icedaY1kOad-
.Golumbushio. 43210
(614) 486-3655 t4

COUNSELING AND-PERSONNEL SERVICES,
Upiversity OfkMA0igen
School of Ed 'tion Building, Rm.42108
Ann Arbor igan 48109

. (313) -76

in the nationWide:,,ERIC :network. Each

-.ELEMENTARY AND EARLY CHILDHOODEDUCATION.
University of Illinois

- .College of_tducation
805 W. Pennsylvania'.
Urbana, Illinois 61801
(217) 333 -1386.



EDUCATIONAL MANAGEMENT
UniVersity of Oregon
Eugene; Oregon 97403
(503),686' -5043

HANDICAPPED AND-GIFTED CHILDREN
Council for Exceptional Children.
1920 Association DrfVe
Reston, Virginia, 22091
(703) 620-3660'

.

HIGHER EDUCATION
George Washington Dniversity
One Dupont Circle; Suite 630 .

;

Washington,-DC 20036
(202) 296-2597

INFORMATION RESOURCES
Syracuse University
School'of Education
Syracuse, New York -13210
(315) 423 -3640

JUNIOR COLLEGES
UniversityTof California at Los'Angeles.
Powell Library, Room 96
Los Angeles* California 90024
(213)'825-3931

LANGUAGES-AND LINGUISTICS
3520'Prospect St., N.W.
Washington, DC. 20007
(202) 298-9292

READING AND COMMUNICATION SKILLS
National Council of Teachers of English.
11111(enyon.Road
Urbana, Illinois 61801
,(217) 328-3870-..

RURAL EDUCATION AND SMALL*S6HOOLS.
)1ew:Mexico State University. 1

Box-3AP,

. Lis Cruces,'4.1pOlexico .88003.
(505) 6467-242
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SCIENCE, MATHEMATICS,, AND ENVIRONHENTAL EDUCATION
The Ohio StatsAnivernity
1200 Cham0(q,B Road, 711ir0 /11.001
colunbuS01140

..(614) :47?441p;,

SOCIAL,SIOIP/SOOI.eldIENCE EDUCATION
855

. _

Boulder; 'Colorade .10302
(303) 49278434,.

..

,

TEACHER EDUCATION.: e

American:Association of Colleges. for Teacher EduCatimn
One Dupont Circle, NW,7Suitd.A16,
NashingtOn, QC 20036
(202) 293 -7280

.%

TESTS, HEASUREME11T,AND EVALUATION
Educational Testing Services
PrincetonNew Jetsey 08541,'
-(609) 921-9000, ext: 2176

URBAN PUCATION

Teachers College, Columbia University
.

.:525 W1 120th Street
New York, Nei,/ York 10027
(212) 678 -3437

1
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