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» Rafety adugation far employaea }n,waatawucev tveatment systems ja
‘of orltlenl impuntanag{ - A survey cowdugtegl sevaral yeara ago by. the
Water ﬁnlluclon“ﬂontrq},Fédoratlbn-found that wiatewatar' syatems had.
an Injury rate wbubstantially lilghar than moat industrles, hath
collectad by the Nakfonaf Safety Councll in 1972 fndicated that workers
1n qewnge ayatems had’an -Injury rnﬁg-ﬁlghur than that fqund tn :
'undurground eoal wining, a notorlously dpngq;ouu oscupatlon, L,

¥

. S S oo
“._Ihe intent of this wodagraph s to asnemble matoriala that may he '

- useful to managers, supervisors, foremon and athera who are Intevestad’
In «the safety educatlon of workers in wantawater systems, T !

A e )
-2 - g

~ Duppltu;thulf'ohvlnua'Lntdrrelutlonnhlpn. d}ght soparate anpoecta

of anfoty have heen idontifled and used as a frpwqwork to Ldentify
typical .learning reuources (Part I) and partinept’ references (Part II),
.M 18 expocted that sych a format will facllitate the location of
speciflc materials needed. : . Ve -

" .The-lbarning Féourcea.are.often small aeg ents of 1llustrative
materidls on safetfy taken from a chapter oriseckion of a publicatlon
or other learning-xgsource that provides = additional information.

-

© Bibliographfc data concdtning these resources are found in Part II7
N | . L : Vo > . .

L' For further infotﬁh;ion about these,matériald,céﬁcég£;4 -
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. !SQfecy For workers In waabewater tveatment aystems la a
o resapanslhilicy shaved by wanagement, supervisara, and workers, Tt ig
sipected that inlividual warkers will helng to their johs poaleiva
attitudes yegarding the impprtance of safety, Seldom will a new
amplovee, even une wha is, generally concerned ahout safaty, he avare of
the many hazavda rvalated tq work In wasbewater treatment aystema,
Worker atticudes and hehaviovs are affected hy knnw}adgq ahout aatety,
The ateltndes of management and supervisors toward Hafety ara equally

_dmportant, |
[ ;

* Managevs apt gupervisors must assume yesponslhil ity to develap
s, Aafety aducatbon programs £o meet the ueeds of thelv workers,
© Thay muat open mul nae effeative channels of aommunleakion hetween
themsalves and thely employess, They mwat provide Funda Forp gafety
aduoat low makertals, They muat provide on-the>)oh time foy ehiployeas
to leavn move ahout dafety naeds and prapklaes approprlate ko
« Ehaly worky Theys nnat designate somemne veaponsihla to bath management
boand workers fov wifecy progeams, They should develop, with mput From
workevs, a varlety of safaty education astvategles that will vesult
o an tnoveas bugly sife workplaee, y

. e result of a good eafety education program ta Tmproved workey
morale, o bocomes motlvated to take responsihllicy far his anfety
S for those with whom he worke, e seen Wimaalf as an tmportant
part of tha worker-nuparviage-admintateatlon team concaviad with all

-»

anpocta of plant:ov syatem-wide safary,

Portunatoly o targe numbar of exeallent teaching-loavaing
materlaly avd avallable that axamine. genoral anpocts of datfaby such
ag motlvatlon of workavs, workar morale, roles of suparvibora, rvoles
“of management and safety aducatlon programs. This wectlion wuggesnts
a fow learning resources that wmay -be useful in this area of concern. ,
The sectlpn of tha publicatlon clting abstracted reforence materluln
(Pare IT) Lldentiftos many Edlma, slide~tape presentations, and priut

mitorlals that arae avallable. y

N
. v
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Learning R»anurcﬂ #l
'Why a Safety Progvan Nﬂ!kh“
1 mlautes
Wacer Pallucton Conkpnl Federapton
390D Wikconain Avenue
W4ahluutnn. Dﬂ _20016
A ——— ...L

e N I S T T T T T T T I T T e T e e T T TR T Tem T AT T T = cheddy ;

deal with LhﬂWJ

Gond explanatory navvakbon accompantes the 27 al LS R
fdeas Hiated halaw, The materlal la deaigned to show managentw;
sapervisova, W broad general tevmd, that a4 safety program s g 8n
investment with axpullant pay—hack,

¢ 4 L ¢
Hhide number . bmguql presented 11 ] '
“ 4
) aptlnn = "Nhy a Hafaty Progvam" o
2 ' - Wadtawater aystem fnjury t\uquanoy vatey tﬂmﬂdlﬁd wLLh
o ™ nihera, .
3 ~ Tnfuredd wﬂ\bﬂl‘|l\lulﬁpltﬂl hed "f- N
4 C ol laye ks ’ S TR
R : » [njured wogker . ln cava-in o T
6 S Gaputon - "Bafery dn WEflolenny” y o oo
P C 0 Man wurvolded by queatlong e AR
i . _taptlon = "Hatety s Knowledga .7 . )
) Newa headline "Cava-in Kil]s 2" .
10 ~gaptlon ~ "Hafety 1a Gand Puhltv Ralutlnna" :
Y 1§,!nlu\ud workey presenting hills to muungav : -
s a1 e apeton 2 MHatety b Cost Confral’ e : »
R T Injured enployen and applloang by, offLee WHlllng
B 14 " Pilaptlon = "Satety ta Good bmplnydu Relations”
’ |5 IR - Linted ronultn of “gogd unluLv munugamunt
16 7 0 o Whae Le Your exewned :
A7 F‘ Not onough ¢ ime, ' ,
o s L Do legaty, awl aupport wiloty ruupouulhllllv |
< <19 o njur oy rounle’ o lose tlwe @ .
: 20 IR R‘uuulru af pood aafoty programn .
s 21, c Cliow to atart o saloty program - )
RIS Y S Role of untuﬁy conanltants R il
o 23 .. . Cont of safely program’ g oo
o 07 Gone of aceldents and’ rulutvd oxpongen e T o
C25 07T, T Man flahildg tnpolluted neeoean B "
26 = } 7’-\ Man Clahlog tn clogn nLr(\nm , .
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-~ Learning Resource #2 .

"Safety Program Guide" ",ic - B 5y‘ , : R -
20 minutes .. - T L ey
Water Pollution Conféol Federation . . Lo ' e

4 3900 Wis venue; & ro I o /’ o ”;r
- Washington, DC 016?’ Cen . : . N . . DR

-

Goad explanato&y nafration clarifies the ideas presented in the'39. slides f
Iisted below. The material- offers,specific suggestions as to how a safety :
program can be’ organized. Responsibility and roles ‘to be assumed by

' managers and supervisors are illustrated .

. ' \ ) -
Slide number . Material presented in slide ot
I . 3 R} . ' C - . “ A '
oL 1 ?h‘Caption - "Safety Program Guide" . R
¢ 2 o Men developing safety policy o o
3 Publicizing safety policy R ‘ T
. 4 - * Workers reading safety poliey . -
- "5 *  Bell. Telephone Co. .(model) safety policy
6 T ' Manager -handing worker job’ order" :
. 7 Manager wearing seat belt ° ’ . o
8 Manager speaking: for safety LN L ..
9 - - Boss gets .what he wants K Do :
10 : Designating safety programs responsibility f[ .
11 - » Management- safety ¢committee - , .
B 12 ° : Work of ‘safety committee
e i3 Employee -*supervisor safety committee
. 14 . - Accident report form : .
15 - . . “Reason for accident . ' )
16 AT Accident record-keeping
17 . U.S.A. Standard Institute
18 ' Injury-frequency rate; * B}
) 19 - E Injury severity rate
" 20 v Injured-worker and investigator
21 . Investigating accident cause .
v .22 - Unsafe acts, unsafe conditions
e - 23 ' Protective’device S :
%ﬁi 24 : . Safety rules s
25 - + = safety goggles R
[ 26 \ Safe work procedures
27 " Learning on job . Co
28 N . Off-hours management sponsored course , . . o
29 ) .. Safety meetlrigs on company time L . "/f
30 " First-aid training ' . .
31 ) . What to do when breathing stops : B
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 B The end !
7
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Tearning Resource #3 . ° - ~ . ‘
#Safety 'In Wastewater Works . R I
Wﬂe@cllution Comtrol Federatdon R P ' o
3900 Wisconsin Avéhue . .. . g S " E
‘Washington, DC 20016 . -~ - .. R

This 67 pagé pamphlet published in 1975 provides an excellent basie ~ <
overview of the various aspects of safety that need tg be considéred by
. managers/segervisoré and on-line workers in wastewater treatment systems

e Ihe‘foliowing Table of Contents identifies the,manx areas of concern
that need to be inc in a.comprehensive safety education program..
- - a o B »
& .
»

© . TABLE OF CONTENTS

1 INTRODUCTION ............. e eeresenoesareredoosrsosesensiaass 1
« N -
2 RESPONSIBILITIES AND SAFETY PROGRAMS 4
2.1 Management Responsibilities-, . . 4
2.11 -Employee Selectiom.....i.ieivdoeeeivevueen PR 5
. 2212 "Employee Training../......... e et eae s esaes S
] 213 Safety Committeeg.......... Cederrsestesendans P .6
2.2 Operatid%al and Maintenance Responsibilities.......... o..... .6
2.3 Reportin} and Investigating: Accidents and Illnesseé?........;; 7
" 2.31 Reporting and Records...... e seesessecseveeseesenns PR
. 2.32 Investigation.......... e eereririaeee e eeeeeeieeeeraoaen g
2.4 Prevention of Injuries and Illnesses..... S A SN 10
S 2.8 HOUSEKEEPING. e rreeeunerrrensonsessacaannns Sesesenes .. 10
b 2,42 I1lumination...eceeeeeeesosoasaosoons e et .10
S 2.43 Sanitatdon..seeeieecctceaciacoteatosraons s S teeeen 10:
2.44 Medical Services, First Aid, and Personal Protection
. EQUIPMENt. v titeiriroseecncocesvosescocnsnas .1
2,45 Mebile- Equipment,.L..' .............................. P b |
2.46 .Electrical and Power Generating Equipment ..... SR 11
: . 2.47 'safety Correction Methods...... _.&, .......... P wee 11
-7 2.5 Security.....i..... N eeeeeraan o712
. 2,51 General Security...........................;}..{ ........ 12
2.52 Unauthorized Plant EDtry.....i........ eeees Ceseessessns 12
2.53 SeweD System Protection...v.e.eeceseocs eereeeeereeas e 12 .
. _ 2.54 Warnin% Devices....vevenn. eeeeaseseeas eeeeeeaierareeans 120
3. SAFETY IN OPERATIONS 13
3.1 -Saféty Work Rules and Procedures....ceeeesececvoas heieeiiiees 13
3.2 Wastewater FACIIitieS...eieseboneeetosoneoecnsanenes T & |
3.2] . SeWerS.ceeetesecensns N woseee B P I
3.22 Wet and Dry Wells...eoeeeieeeeenanne eeesesecereresescenns 16
3.23 Pumping StabAONS..:ecieiecrecoctscrrsssrsssssscsssscnnans 18
3.24 Grit Chambers......................,...; ........ s reees 18
3.25 ' Screens and Comminutors.....ceiveeececes Feeeene feeerenanns 19
3

.26 Clarification X2 Aeration Facilities..., ....... eeseeeee 19
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“ 3.27 Advanced wastewater Treatment‘(Tertiaryf......;.;.,.};.. - 20
328 Disinfection....a' ...... B // .........
3.29 . Chemical’ Treatment of Sludge and Wastewatef
+3.30  Sludge Handling and’ Disposal.......
., . 3.31 Lagoons and Ponds.{f..., .y ;
. 3.32 Sampling...aveceeeooecen “t..;..J' -
, 3.33 Radiological Hazards. .o
3.34 Laboratory Operatione..;...y...g
. 3.35 Buildings and Grounds.J ....... lﬁ . 5
| SAFEIY IN MAINTENANCE ..... e e I 28
P . . . ) J . .
4.1 General....’ ................. % ‘ Ceeieed .28
4¥3 Isolating Equipment... . un : 29 ¢
. 4.3, Flectrical.ovviiennennnanss SN & s ’ 30-
o 4.301 General Rules A : L 230
: » 4.302 Working in Pairs on Energized Equipment 3l
« 4.303 "Holding"- and Lacking but Electrical Circuits ......... 31,
- 4,304 Grounding Lines and Busses el e S . ) S
© 4,305 Backfeed..siierinicttiaceenannnannones eresean Ceen v 31 -,
4.-306 Grounding of Portable Electrical Tools ........ ceenen o 31 .-
N '4.307 Live Busses and’ Speciallzed Locdtions..... T | T
» 4.308 Neutral Groundingls.e.ieveedanaionns FINN erelideeiieeeny 432
47309 Metallic Objectg in Work Area....,....w... edvavees T2
4.310-Explosion—Proof'Eguipm@nt.' ...... B R LN {3 ee 32
4.311 Current Transformers.' ...................... S .
. . 4.312 High Voltage Equipment..._ ........ TR T P
t 4.4 Mechanical......iieevenn. . . . . PR A 33
' 4.41_,Genera1..¢...Q ....... A o : E O &
“4.42 Use of’ Lifting Equipmert, . . . .33
4.43 Fork N I N I
4.44 Material Handling e . : " Diee 34
4.45 Engine Generators ' ‘ 34
4.46 Welding........... i ‘ el bees 340
i} 4.47 Small Hand TOOLS ... sueeaseninrennsnssnrsucensoseronnnns 35
o 4,48 AL Powered TOOLS. eusseiereeasoeioeirneeronsosnreenonss 36
o 4.49 Powder Actuated Tools......... eseearte i iiieensas Ve s 37
4.5 lousekEeping ........................ }...; ............... eeeens - 37
5. OXYGEN DEFICIENCY AND' NOXIOUS GASES AND VAPORS. . Ve vesieedee - ceees . 39
,5 1 Public Utilities Practices....l.}...L.......;..é..; ..... e 39
. 5.2 Hazardous Locgtions.....i..utn.. S S S veel o 40
* 5.3 /Definition of’Ternms. T A I Y A
/5,31 Distinction -Between Gas and’ Vapor ................ PR 40
7/ 5.32 Specific Gravity or Vapor Density......... et iie e 40
5.33 Noxious Gases and Vapors..ce,veveaidanaes cesrenns PRI 40
5.34 Explosive Limits and Explosive RANEE . civternervnnnrnnas Y
3.35 .Sewer G@Sseecaseansnss e Weeesesesenneaanan eeenenes | K2 7
Ly 5.36 Sludge Gas...... D P e i, 42,
,/ 5.4 Gases Encountered in Wastewater WOrKS.sveviionnenrs. ensenea. 42
J/ 5.41" Ammonia (NH ),_Class 2 ittt eeeieeiedhnanah s A2
/ 5.42 " Sulfur Dioxide (502), Class 2..e.veevrunnns.s eeees e reees 42107
-/ 5.43 Acetylene (C2H ),.Class lA...........J..........;;; ..... ~h3
/ 5.44 Ethane (CgHg), Class 1A:i.eiiieriinnanenenseeenannsn. cie. 43
5.45 Other GaseS.ceeeieercennns ..( .................... feeeeen 43
5.46. S0LVeNES...sueiiietaterenrannnnnnnns fevestenas P I X
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_ 6. SAFETY EQUIPMENT......... e eresseinassnnens ~.".;;.".'...., .............. s 46
6 1 Description and Use of Oxygen Deficiency and Gas Detectioﬁ PR
Equipment..{ ............................ Ceeeesaes ereswees L6
. 6 11 Oxygen” Deficiency IndicatOTr.ueereeeananns ceeeiierieaeenn 46
) - '6.111kDirect Reading Oxygen Indicators..... . o 47
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6 15 (Chdoyine Detection : 48 ¢
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8.2 Chlorine Poisoning.......... Nesetesereedarsananans T - ¥
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+.Plant Safety . s cash Ty, e T e [ ",;“
Technical Publishing gompany (TPC) A Cotiel 'é; , A
- 1301 soy Grove .Avenue i : e o 5‘

;.-*rrington, IL _60010( ;\}' P L
-\ =7 K T s [A"_ S '. .."’,Z"‘l

.

i This trainee 8" guide includes,material that covers many of , the safety
'concerns of supervisors and workers in wdstewater reatmerit plants. 'The
-material is presented in a form designed, for. self-Study. céllent . N
suggestions are given to the trainee. concerniquhew he can g&iﬁ“the most
" from the course of study. Helpful ideas .regarding good study habits and
. improving reading .skills are pre?ented

.

N ‘
" The 10 lessons (each s - 2% hours in length) containgd in the ide are
,‘outlined below. 'All of the lessons are appropriate to: tr& safety'éaucation
»needs of workers in: wastewater tqeaﬂment plants. _‘_

P \Lesson seven on Electrbcal Safety is repihauced with permission, 1ater
“in' this publication in the section on safety related to elecftical usage.
,--That example indicates® the format and usefulness of thé TPC graining

SYstem materials - _ _ PR - . : N Q;
‘a ,\ . : - ) ‘. . ' v . ' ’. ’ 'I
. N _' ’ . . v ’ . . - . . g y . '/. H
TPC TRAINING SYSTEMS ", E -i o o R
’4 R e IS . = . - - . . .
PLANT SAFE’I‘Y Lo BT % . : = R
. - .’ . . . ¢, l_’\
Lesson 1 - MAKING SAFETY WORK —-Responsibility fon.safety, Accidents -and te

-injuries; Hazards; Kinds.- ofsacgidents dnd injyriés; The accidgnt chaing -* " -
" Interrupting’ the chain; - The built-in hazards; Avoiding ‘built-in hazards,
'The built-on hazards, Avoiding built-on’ hazards Human influences an safety

"wLesson 2 - WORH AREﬁ SAFETY - Safety :hhre you work Bu;lt-in ﬁazards, . (
Safety,snear ‘moving machinery, Safety- om, roofs ‘Safety in extreme heat;
Minimizing dangers’. in liot areas;. Safety in® enclosed areas, .Safety in ‘

. éxCavations and tunnels; Flammability~and toxicity- -.problems; Chemical: safety; ..
Utility maintenance safety,l Exposure to penetrating radiation {, MR

T v '-"‘.‘B’.

‘Lesson 3 - SAFE MATERIAL HANDLING - Handling materiaIs, Material handling.. k
id&uries,‘ ‘Gause’ oﬁ matbrial handing injuries, Avoiding inju;ies, Manuel RN

. lifting, carrying, setting, How to lift carny, and~set, ‘Byilt-in material - “)J;

* hazards; Team handling, Handling,spepial shapes -and' sizes, Hand tools ‘and . <

! accessories, -Handtrucks’, dollies;yheelbarrowsy Power-assisted handtrucks, n .
Powered indUstrial trucks, Industrial truck safety, Conveyors, dhutes’-troughs, E

. Hoists and crdnes; Receiving ind stordge; Storage gafety, Chemia@lg and . ‘
flammable liquids, Material«handling and lighting g N . s

. LI . % .

Lesson 4“) TOOL AND EQUIPMENT SAFETY - Hand-tools, Built-in hazards, Powered\-,
"hand tools; Pneumatic,tools, Tool bit’ safety, Casoline—poweredctools,w; h .
4Explosive powder tools, Portable ladders, Stepladders, Safe! ladder practices, .

Fixed ladders, Ladder inspection, Scaffolds and(working platforms.” .
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.1; Lesson 5 - MACHINERY SAFEGUARDS ~ Machine guards prevent accidgnts Hazardous
. motions; Locking out power; Blocking. moving parts; Point of operation Y
f'machinery guarding; Barrier and enclosure guardsj}: Controls and operaring Ce
- safety, Mechanical power transmission guards. Lo ol R 5 o
o e e,
0

Lesson 6= PERSONAL PRbTECTION - Personal protective equipment, Hsad
p;otection' ‘Eye’ protection; Face' protection, Ear protection' Foot protéction,- e

.",Respirat ;0 protection, Processing air for respiration, Snfety harnesses B
W and ldfelines‘ Gloves And Special work clothing. e N S ,
< Lesson 7= ELECTRIGAL SAFETY - The ,nature gf electricity; Electricnl injuries'
b 1Preventing electrical- aecidents; Overcurre t protection, Grounding; }rotection
"¢ . against ground,faults; Hgzardous locntions' Portable power tool safbty, Double-
: _insulated tools; Blectrical- safety. . . .
LN e o A

Lesson 8 -.HAZARDOUS MATERIALS AND OPERATIONS - Material hazards and injsrieS'

Hazardous liquids, Using solvents; Pacﬁaged materials'~Normal exposures;

2 ‘Sudden;’ unexpected exposures; Dealing with unexpec*ed exposure Noike hazards;
: Welding hazards Welding safety. C ) ) 2 A

N Y I

' Lesson 9 -~ FIRE PREVENTION - How fires start; Fire ‘and explosion hazards, .

\ .Preventing fires; The/Pour. classes of. flresﬁ{%ére-fighting agents, Portable

% fire extinguisher '“Firehose handling and’ ma enance; How to 'use portable

-fire extinguishers._, : ’

L o

. "“Lesson 10.- UNDER AN NG OSHA - What is OSHA The purpose of OSHA ;. OSHA\_

’ - standards; -Inspe tiqps by 'OSHA; Inspection re;ults'~The act and your jobj-.

" RecoYtdkeeping, redyirements; OSHA is "standardizing" safety, Safety and health

o institute (NIOSH);({mportaEE points relating to OSHA and you. 2

- )]

N
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N " improve worker attitudes tqward the knowledge about safety. As such'it~”

LearningﬁResources #5° - o O o
'"Safety for. the Collection. System Worker" ) ' PRIR D
Qhapter,IX, Qpegati_n,and Maintenance of Wastewgter Collection L
" Systetis: A Pleld. Study Training Prograt, 19761 W
‘Kerri; Kenneth'D. and.Brady, John, -Editors- PR

‘California State.
~6000-"J" Street
.Sacrqpento, CA'

J‘J/

niversity, Sacramento

A- L R E 0 . - . o
This chapter of 63 pages provides a broad overview of the safety concerns‘

importdnt, in,'vaStewater co}lectionlsystems. It ident}fies areas to be C

included in a safety education program and presents material desigiied to’ .

~ should be helpful to administrators—supervisors as they plan-for safety
education and -also to those who do the routine work in the system

)
“l# . Glemn Davis, author of this chapter, identifies its objectives as f 1%6“4:
-e After completion of Chapter 9 you should be able to “do ?he follouﬂ i
{{ﬁ 1 Describe he, importpnce of safe procedures and J” L
L © . for the collection System worker. *
o f '2. 'ldentify potential and existing hazards..
', > + 3. .Test the atmospheres in confined spaces for °, !
;vﬁ ©. . " deficiency, poisonous or toxic condition 1% :

levels: e

4. :Properly ventilate confined spaces
5. ‘Drive safely. L
6. Determine when shoring is req'_
7 Recognize potential causes. g

8. ‘Outlifie procedures for saf yisentery -
. 9. Route traffic around workvargpfy 5 ‘
- . 10.- Prepare and present effective sa ~
v 11, Extinguish fires. =4
Lo, 12 Provide emergency first aid trea ge “
Y ! : ‘ LI . C s
The detailed material designed ‘to accompli’ ebobjéctivgs listed above

s

i .ﬁ;u aré shown in the. following Table of Cpnte

. ‘ ha 'v'{,

| .,l.\-‘ Dt TABLE OF ‘CONTENT,
e R .

> ' .CHAPTER 9." SAFETY FOR THE~§0LLE'C1;ION SYSTEM ~wonm

a

.01 Survival PR
.02 Professionalism«

.03 High Hazards......ceveeeeennenns 9-2
.04 Other Industries by. Compari?on ............ erdsiiaergls
.05 A Definitipn'of Safety ............. I T T 9-6 -
<06 Hazards ,o..oiieieernionnnannnnnn '....4.,.:r1;..;.}..3;-9—6
07 Approved Procedures and Equipment........;.;}ak..,.@:. 9-7
9 1 INFECTION AND TNFECTIOUS DISEASES ceesens . cessessrrecese.9=8
. ':; o : { - f”. .‘ e 14
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9.31%Driving Safety.. .~i .3‘.- ........ e, i treenere.. 9223

. 9.32 Traffic Contrpl .......... 1 TR I A T T T 1 9-24
kA 'l L ‘ ) . . . -
?. by EXCAVATION$ AND TRENCH SHORING. oo M, Neeeeeaans 9-29
. L4l Causds of Cave- Ins........: ..... ‘.....,). ............ Aieieeaes 9-2%
") 4 9.42" Shoripg Re‘Quirements ........................ Teenens g 9-30
C 9.43 Protection of ShOTANG .+ e ereteenrerenronnnncenncanatin, . 9-32
. 9. 44 Coope‘ration Between Workers and Supervisor ................ 9-32
9.5 MANHOLE\S AND OTHER CONFINED SPACES....... . j R A el 9-33
9.51 Types of Hazards..........! ............. e, S, 9233
9.52 Safety Procedures ............ eseue ceeisiectiacteienannns eede, 9-34
9. 53 Safety Harness..eueeeeeeciecenenns feeesesssecccnenas e eeeenn 19=41
E -~ _ 9 54 Sugmary ‘of N{anhole Safety Steps .......... Saveeerecannem 9-41<
. 9.6 SAFETY ON ,'FHE JOB‘ Ceeeeas veareeas ivenans peresien eeeae. 9-44
- 9.61 Construction..‘ ..................... D Ty resesesenaaey - 9-45
- Y
- 9.62 Insfeétion.......... '..i ....... B e XL, iyb 9-46
-.9.63 Sewer Cleaning....,...cc..... teeieaees fesertetaataensaas .is9-46"
, 9.64 Lift Stations........ e leeeens L Ceieneess 9-47
9.7 ’_'ADDI-TIONAL JOB HAZAR‘DS_....;......",.PQ .......... P O = 1 I
N - 9.71 Radiological i :
} 0, 9.72 Electrical. cedeshaen
to "_-‘973 Noise...... Ceeeeenes
9.8, ' SAFETY ACTION ........... Tereileieaaaaia, AT .5 9-53
M 9581 'Fire Fig?tting .........
9:82 First Ald..vivvuiiuiininin, b
9.9 ' SAFETY TR{&INING" PROGRAMS. + .+ . suessnnnes ‘
'C' 9. 91 Safety Meetings et teccesennene '.; ...... s
9.92 Tail Gate Safety Sessions. Cessaiiaann fvemeeeans e i
9.921 Fomal -Tail Gate Sessions..s...... Ceeeesdiindien .
@ 9.922 Informal Tail Gate SesSsionS.. e eeeiseeerconeeenvnn. e,
- .. 9.923 Scheduling Tail Gate’ Safety Sessions ereiia.
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'9.11. ADDITIONAL READING/ 63
sl . B Y )

R S . .

.. -In this chapter, Mr. Davis identlfies a series of . questions ‘that are

 answered in the textual material. These questions, reprqduced below,. deal

- with many of the important safety concerns of personnel working in wastewater .
‘collection ‘systems. The teader will note that the numbering system of the

" questions parallels the numbering system ‘used in the table of contents of
.the chapter. %Q
(

-

-

"9,0A. What is the First Law of Life for the collection system worker4//
B. What skill most marks the professionalism of «a~collection system worker?
C. Why is a safe performance an important consiﬁeragion for promvtion?
T D. How safe is the job of a collection system worker? .
E! How can the poor safety statistics for collection sfstem workers be
improved? . . & . . = .
F. What is safety" - - hR—
9 1AL How can you determine if ‘'you. have  contacted a disease from your work7
‘B. How.can thé collection system worker be protected from pathogenic
organisms? o
9.2A. Why do gases found inggsuers 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 thei;kyay into a wastewater
’ collection system?

D. Why is hydrogen sulphide especially dangerous? - ) e < i
E. What are possible ignition sources for an explosive atmosphere7 \\y
F. H xﬂﬁan ‘you try to locate possible sources' of potential explqgive
- "h ds in your collectid“\system” .

G. Why is an oxygen deficient atmosphere hazardous° .
H. Why should. ygu- attehptlto measure the level of oxygen in a manhole

"+ before or immediately after the manhole cpver is removed?

21, What would you do if you were: required to work in an oxygen deficient
) atmosphere? ) e . N

{ J. How can hydrogen sulphide be detected’ ) : : S )

K. Prepare a 1ist of dangerous gases encountered in.wastewater collection
- " systems and “indicate how you would test for each gés.“" : .
© 9.3A. What is defensive driving° , ' . .
B. Where should the  truck be parked when working in traffic? b :
C. How can other people be warned that a truck'‘is backing -up?
. 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 for_ the: proper
" “methods to route traffic around a job: site? s

® "9.4A..What is the purpose of  shoring? : -
. . .B. What cadses excavation or trench sidewall cave—ins°
. C. What is OSHA? . :

.~ D.. Can cave-ins be- caused ‘by vehicles and equipment operating near .a recently
) excavated ‘trench? : .

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

c @ : ° E R .
oo g B » . . L
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9.5A. What kinds of hazards may be encountered when. working in or around
. ...manholes? o e L i
B. List the order for testing or combustiblevof toxic gases. . .
C. What.do you do if the ‘atmosphere in a confined space is still .
©  hazardous from a toxic gas or an oxygen deficiEncy after ventilation?-

" D..Even with a self .contained breathing apparatus, you should 'never ‘eiter
@ confined space deemed hazardous because of combustible gas mj%ktures.-
Tfue or False? - . s . T

‘E. How long should a portable blower operate in a work area ‘prior ‘we
permitting a worker. to enter a confined ‘space? ) '

-'F. ‘At the first signs of what kinds of feeling should a worker -
immediately leave a confined space and- get into the open‘aig as

Y

soon a5 possille. :

-

9.6A. List at least. five safety hazards around construction sites. .
B.. What-are the diffe 'ianafetg hazards an inspector must watch
‘out for<between inspecting old and new.,wastewater collection systems?

c. What'précautidnsAmust be taken when cleaning sewers?

" 9.7A. List- three additional job hazards to-collection system workers.
* B. Where do radioactive isotopes come from that get into wastewater .

sewers?s, T . o o P o ‘

C..;Electrical shock can occur under what kinds of conditions? .

. What _safety precautions should be taken When electrical circuits™and

.
1

. equipment are- takgn out of. service for repair?. SRR o
. E. What sourtes ©f noises can™ause permanent ear damage? E
. 9.8A. What different types of‘rials cam- cause different types or

. .

~
.

S classes of fires? T 2 N . .
v~ .-+ B. How can each class ‘or type:of ‘fire be'extinguished? . - . . o
. C. How often should fire fighting: equipment and extinguishers be inspected?
'D. What would you do if a feéllow worker badly cgut his hand? - ‘: st
- E. What would you do if you broke your arm? - -° S :
~ "9.9A. What types-of meetings can be used for safety training programs?
N B. What factors have to be considered tokhavg an effective safety -

Le -

B

-- meeting? . ' ) ‘
C. What is a tail gate safety’session? - RN ) ' RN
:D. What kinds of topics should be covered in any type of safety o
meeting? - s T LR » s '
E. What do you thinkfis‘thé‘keyLor.secret to a good safety meeting of

any type? _ ) P ] .

BEY . N LI . oo . .
Mr. Davis' suggested answers to-thefaﬁégtions>found above are as follows:
9.0A. The First Law of Life is Safety and Survival.
B+ The skfll that most marks the ‘professionalism of a collection system
. worker is the ability to carry out work.ésségnments safely.
‘C. A reputation for a safe performance 1s an Important. professional
characteristic. A safe’performance will jhelp you motivate, train and,
. lead othexrs which are superviéor'chéradre:istics that gain promotiod. -
~w . 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. : o : o
E. Safety statigtics for collection system workers can be improved if
everyone: develops a desire to understand whét_causes‘éccidents and ‘
* how they can be prevented, coupled with a strong desire to work safely. .

3 .

i
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r
: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
T~ proper manner. )
9 1A. The best indication that you might/have contacted a disease from your '
~ work -is that. you don't feeiﬁlpll ~1f you have headaches, feel sick
*\ to yoyr stomach, have -“diarrhea, feel feverish or sleepy, you should
\( see your physician. v .
B! .The collection system worker must be constantly aware of the fhreat
from pathogenic'organisms. ‘You. can protect youself by personal
\cleanliness, such as washing your hands, wearing gloves and proper *
qlothing, and changing clothes before going home. Tetanus and polio )
immunizations are a must. -
" 9.2A. Gases found in sewers wusually concentrate ‘in low level or underground
PR R uctures becaude many of the gases are. heavier than air and are
: produced in the low levels in deposits and slimes.
B. Theiihree basic classes of hazardous atmospheres are: e e
. . Poisonous or toxic . :
Explosive . ' S ' ”' , _ SRS
Oxygen deficient . o : .
xic gases that might find their way into A wastewater collection

system ~nclude carbon monoxide, ammonia, chlorine, and hydrogen sulfide
(HyS) . ' . -
. _D._Hydrogen sulfide is especially dangerous because. :
. Ly It is generated from Ehe anaerobic decomposition of organic
,9 ‘. .

‘‘magter in collection lines,

2. It\is heavier tham air, and

a ~3. Our\noses-:tend to“lose their. sensitivity to hydrogen sulfide

) ' and become unreliable detectors.

.- E. Possible igriition 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 department and 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 ‘turh makes the worker less alert to.dangers that may -
result in death.ié .

H. Try to measure the 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..

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

J Hydrogen sulfide can be detected by tH§ nose, but the nose becomes

. tired of smelling hydrogen sulfidesand is not reliable. Hydrogen sulfide
indicating badges or HZS ampoules are the most relilable methods. °

K. Danggrous Gaﬁes : Method of Detection
. . N ‘, . : .
Oxygen, ' Oxygen deficiency indicator !
Gasolipe aapor : L Combustible gas indicator
. Carbon Momoxide, CO . * CO ampou]es &
B Hydrogen,bﬂz . U Combustible gas indicator
Methane, CHy - ] R Combustible gas indicator
’ Hydrogen_Sulfide;'HZS = . v H,S ampoules
Carbon Dioxide,4002 S T Oxygen deficiency indicator
Nitrogen, Nj : o *  -Oxygen deficiency indicator
Ethane, CoHe = . | 1 e Combustible gas indicator
Chlorine,. C 2- T L -
-~ . ‘
. 18
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'realizing/all the special hazards that .exist on thevhighway,regafdleésu
. .. of who has the legal right of. way. ) e T
“ . B.!When working in traffic, you should always park the truck with brakes
T .set.and roof light flashing in such a position that careless traffic
must “plow' into the truck before if ean "run over" fhe,crew.wquing
‘ in or around a manhole. : S R s
».C. People can be wa;ﬁed of 'a truck backing up by having a passénger get
out and direct the driver and by having -the truck equipped with bells,
“horns-or other types of alarms that - sound off- when the’ truck 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. tools not put””
s .~ away and hézardg-(ehildren,ftoyé) thdt might be run over when"lgaving
. the job'site., R L T
E.. Traffic can be directed around a work site gy’use?of safety cones, - .
‘ " barricades, signs and flagmen. t B e
De ey F.- Additional® training and guidance regarding’ the propey methods ‘to route
R " traffic around’ a Job. site can be obtained by.conSult%Bg the police or

9.4, Defensive driving 'is careful ariving'to avoid acdidenﬁs, whiTé L

o

. * -highway patrol: ] v . . :
9.4A. Shoring is’ used ‘to prevent cave-ins from excavations. that could‘bu{y
o and kill workers. - R -

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. . o :
e 2. Iﬁadequate‘shoring because of lack of knowledge or misjudgement
) of soil stability. oo o o . '
" 3. Failure of shoring because of unsuspected bank loading caused
' by traffic or machinery vibration.: e e '
4. Inadequate shoring maintenance or replacement after changes occur
- An the soils surrounding an excavation as a result of construction

-work or. heavy rains.

. 5. Failure of shoring material. T D .
i 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
" wigh a safe‘environment and to protect them from accidents. .
D, Yes. Special "shoring requirements are necessary when vehicles or
ther equipment .must operate near a recently -excavated trench to prevent
cave-ins. _ " . :
E. Care muSt be taken when operating equipment near shoring to protect-
' the bracing and \shoring from damage by the equipment. : o
" 9.5A. Hazards, that may be encountered when working in and around manholes includ
Bt i A Ehas . : .

.
“a

1. Traffic. . Béthiyehicular and pedestrian. : o

2. Adverse atmospheres. - Flammable and poisonous gases or a deficiency
of oxygen. ¢ _ . ‘

3. Physical and stqﬁ@;ural conditions. Loose or corroded rungs

“or ‘dangerous 1idﬁids. . . o
B. Tests for .combustible or toxic gases are to be conducted in the

following ordgfﬁ
1. . Explosimeter Test for gxplosive conditions. o :
2. " Combustible gas-oxygen deficiency. Also test for oxygen deficienqy. )
" 3., Hydrogen sulfide .instrument or detector badge. Test for toxic gases. .

: . - . ():- "
o o 19 D
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\j,toxic gas Oor an oxygen deficiency after ventilation, contact .your :
3\work station or ‘supervisor immediately. . If you must enter -the confined s
.\gpace, wear ‘a gelf- contained breathing unit or apparatus and be syre )
.someone is standing by with aqgthen self- contained breathing 15 -
or apparatus- for -resaue operations if necessary.» .o v/jy . ‘

se..0

). True. Neyer. enter a confined space deemed hazardous becqu
,'combustible .gas mixtures. . -, - -

. E. ‘A portable blower -should operate a mﬂnimum of 20 minutes'in a work

-+ area prior ‘to permftting a worker to ‘enter a confined space.- E SR

At the first. sign of- napsea or -loss of .alertness,. the' worker should

f»immediately-get into' the ‘open’air. . The topside worker' ‘should be

T especially alerd for problems because the” worker in the confined space

.~ “mdy not-notice -them.

_9:6A. Safety hazards around construction sites include.

. -Children, ST LT e :
. Traffie, . - o
. Construction equipment, . T

Drilling and blasting of rocks, oD
: LTrench -and excavation cave—ins, T
. Underground utilities, ST L S ;p e Sl : o
erhead electrical lines. - - T 2 ' N
B. An inspector must 'watch out for similar safety hazards when inspecting
either old or new wastewater collection 'systems. Construction equipment -

\JO\Ufbi»-N)~

* and condi ns may be an ; additional hazard for new: systems. Gases
found in: sewers may bea more likely hazard around’ old ‘wastewater
. collection systems. - )

¥ . C. When cleéning sewers, be careful

. 1."Not to flood basements or homes, : ‘-"-j",:‘J/ ﬂ o
. 2.7 Te route traffic o
.. _To test for ga found in sewers, provide adequate ventilation and
wéar safety qui ment before entering a manhole or confined: space.
F?A Three additional jo hazards to -collection system workers include:

1, Radiological,
2. Electrical, = -
- :3.  Noise. i - - ‘ : i
'}B..Radioactive isotopes that enter wastewater collection systems .come- from
""" hospitals, research labs anﬂ various industries.
. C. Electrical shock can occur, especially where the hazard of a ground.and
.moisture are present. L
D. Safety locks must be placed on, all electrical circuits or equipment out .
“-of service for repair. Tags must indicate date of lock out and signature.
: of person responsible for lock-’ out..
E. Loud noises (over 85. decibels)  from g§ engines, air hammers, and other'
‘equipment can. cause permanent ear damage. . -
' 9.8A._The different ‘types of materials that can cause fires are ordinary Co

combustibles, flammable liquids,. e1ectricity and metals. . S
" B. The different types: ‘or classes .of fires can be extinguished by the 5.%*'
following methods. . . . ; e
Class o Method of Exting;ishing A Sy /f¥
'.A-, ‘ ’ Water o : L B r R
"B ] : . Foam, carbon dioxide, dry,chemicals 3,{ N %
C Carbon dioxide, - dry chemicals ‘ - ‘ ) v
D Carbon dioxide . ] LT L
R i 20 = & . . T
. . - ;:.‘ () ol . ) L
N <! o W ~8~ . :
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C Fire fighting equipment and exqﬁnguishers should be inspected on a

D.
E.

9.9A.

c.

- D.

e

W N -

i
. v

. 4
~

regular basis sich as every 3 or 6 months ‘and after each. use. : o

For

a badly cut hand, immediately. cover wound with cleanest available

cloth and try to &top bleeding. Call for medical help.

For

8 broken arm, tty to support arm-so it won t move: and get to a’

doctor.

SeveralJtypes of meetings may be used in safety training programs.
They. &an rdnge from highly organized meetings to tail gate safety
sessions to informal get togethers or bull sessions.

. .Effective safety meetings result when:

o

P
~Everyone understands' the bssic safety concepts,

Everyone participates and accepts their personal. responsibility, i
Adequate-safety eqiiipment is available for demonstration and use, .«

Everyone realizes that safety is a continuing learning and re—learning?
process, B - !

Accidents are studied and reviewed, :
Every appropriate detail of work is a subject for .a- safety discussion.

around the tail gate.of a pickup or truck . to discuss safety. a
Topics covered in safety meetings should be simple ‘and refer. to subjects .

.that the crew 1s involved in every day or a new' or special Job that the

crew has been assigned,

E.: Whatsver you reply is Eye correct answer because it is your opinion

.

The chapter also includes a list of geperal questions regarding safety
of workers in wastewater trestment systems. It 1s suggested that personnel
involved in the safety education program should develop written answers, in

. a safety notebook to’ questions such as these

-
v

1 Why is safety important?

2.

.

BY-N NN WV R

“10.

11.
.. What would you do if you discovered an explosive atmosphere in a manhole?

13.
14,
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can the poor safety record of collection system workers in the

past be impreted?’

Why
How
Why
How
How
Why

. How

is the job of a collection system worker hazardous?
can collection system workers protect their health? .
is the collection system worker confronted with gas hazards?

can’ you\protect yourself and your crew from gas hazards?

can you avoid driving accidents?
have deep excavations killed so many workers?
can-you as a collection- system worker protect yourself and ybur

fellow workers from cave~ins?

What kinds of hazards are encouateteﬂ~by\sollection system workers in
manholes? :
What precautions would you take before entering a manhole?

What- kinds of hazards exist for children around a job site?

What would you do if you were an inspector on a construction job‘and
observed- both an unsafe condition ‘and an unsafe .act? ) :

» [
w_-'» ’ . . o
@, N . . .
" P . . -

.Tail gate safety sessions consist of a small group of workers - gathered -

Fa
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Learning Resource #6
""Team Up For Safety in '81 ’ ) : )
;- ‘The, Induatrial Commiasion of Ohio, Division of Safety and Hygiene'

o
2 &
*-r) o

“in cooperation with The Society. of Ohfo Safety Engineers. : BRI o

"7246-North High Street LT : o . L .

TP, 0,-'Box 16512 ,r e ) . . R o -
: Caingps.,Oy ,4321§f o - B e .

. oY o . . . ¢
. (el - N

This 47 page discussion guide provides the discussion leader with background
.- material on “the' 15 topics listed below. in the safety leader's check list,
-»*Reproduged also are suggestions for use of ‘the discussion gulde and finally
the material dealing with preventing sprains and strains. . . e

- T s " THE INDUSTRIAL COMMISSION
. . .. . OF -OHIO . :
’ 0 Division of Safety ‘and Hygiene .

AP.ATTE.R.N FOR PROGRESS

Safety Leader g Check List - ' .
' ‘ , : 5-MINUTE |EMPLOYEE | STREAMERS [POSTERS

MONTH * S TOPIC - o _TALK HANDOUT v | UP:
JJANUARY - Sures-. i ' -
FEBRUARY | . ATTITUDE — N =

MARCH ~  [-ELECTRICAL HAZARDS

APRIL /| GOOD HOUSEKEEPING

MAY "VACATION SAFETY —
e - POWERED TOOLS : T

JULY ~=] + BACK INJURIES . ’
-. ) ) - - - b .-
AUGUST = . MACHINE GUARDS

. 4L . 1 E

SEPTEMBER EYE PROTECTION | -

OCTOBER. "FIRE PREVENTION - S s

AR A . ; RN

NOVEMBER . PINCH'POINTS

DECEMBER | PROTECTIVE EQUIPMENT ., g’

ALTERNATE - OFFICE SAFETY ; ., g T R
ALTERNATE | INDUSTRIAL TRUCKS

ALTERNATE SKIN IRRITANTS- B

$ ' 22
. .



" USE_OF THE DISCUSSION GUIDE

+. This series of safety talks has been ﬁrhpareq for use by diacuéaioh‘4~
leaders dnd covers:many areas of accident prevention that apply to’ your.
‘workplace. . The following are some suggestlons to help*you prepare for i
your 'safety meetinga: ‘ ~ : \ R , S
‘1. Set apgcific times ahd'dateé‘for your gafety meetings. Publicize
‘your meetings so that everyone involved will be sure to dttend.
.o« . . ’ ~ .
2. Review each wonth's topic-in advance and become familiar with its
;qqntené, You should be able to present the material in your own
*swards and lead the discussion without reading the guide book.
ERIE N ) _'\ ., N - B .

. e

3. Seatidgfgpace is not abaolutely4;eceaaary, but arrangements should
-be made-Bo that those attending can eas ly see and hear the
Presentation. a S ’
" 4. Cather ahead of time whatever matdrial and props.you will need at the
' meeting. Try to use equipment used in your workplace to demonstrate
your points. For example, bring protective eye wear to the eye safety
discussion or ‘use an actual fire extinguisher to.demonstrate its uge.

DURING THE MEETING

- 1. Again, give the ‘safety.talk in your own words. = Use the ‘guide book '

’ merely as a reference. Make notes about safety points that pertain 1\
PR to your workplace 80.you can cover them. e _— -
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 could

be made. Ask for specific comments that will improve the safety of

your area.. ‘ : ‘ oo ;

. A \ .

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 =~ e

* . “July . ; .'  Ty
! . M . . . . " ) ;
Athletes in training know their abilities and their limitationms, because ~
going beyond what is physically possible leads to ‘strained and -sprained
muscles and ligaments. Those injuries could put the athlete out of °
competition. ’ I o .

Your joﬁ;ﬁéy include 1ifting and carryihg heavy matetial;"You‘ahoﬁld be
‘aware of how much you can do in order to dvoid an injury that could put you
op the bench for a while. ' oo S v :

23
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~skeletal system.

“the body.” It also serves as an anchor for the muscular systemy - 8

come the other g resistance without success and this "ties “you. up in knots ,

B . : . ot ’ .

Sprains nnd strains .can occu?‘anywhere-—in thae workplnce. during

- recreational and sporting ovents, and at home. . - . i |

\ , - v

In order to understand these injurios it is necessary to understand a
little about the makeup of “the human body. Now don't get too uptight
about thaty; we uren 't going to make phyaicians out oE you.'ﬂ

The humnn body 18" designed with some very sound mechanical principles.
It is a combination of a number of systems that complement each othery” Today
we are going to discuss just- two of these--the skeletal. and muscular systems.
Because they are-so closely relatod physicians refer to them as the musculo-

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

. and determine its size. The skeletal system varies from individual 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. ' R
This solid framework keeps the human- body from being a blob, such as ‘a
jellyfish; The skeletal system,acts as a support for. the ot er systems in’

a

v r . .
The muscula¥ system 1s made up of all the muscles of the body. Muscles
are the motors that move the banes and make it possible for the body to move

* and stand erect. There are many different muscles, but today we are going

tFQQiscuss those that ‘are most commonly sprained and, strained.

~

en doctors talk of sprains and strains they speak of ligaments and téndonsL;

Ligaments are, tough fibrous cord-like materials that connect bone to bone.
Ligaments most commonly are associated with. joints, with one bone connecting
to another--at the elbowwhere the forearm is joined to the upperarm, at the °
knee, at the shoulder, at the wrist, at the hip.  Wherever there is a. joint -

.you'll find ligaments. Tendans 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 move-a part of the body, its

partner relaxes. - You most likely have at one time or another experienced.a o

cramp in your leg or foot. This occurs when the body 1s confused and contracts -
both muscles at the same time. Because they are balanced, each’ tries to over-

’

" This background information will help you understand why spraine and. strains
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 spine--geven in the-neck,ﬂrea, 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 atrnin octura whenaver a muuclu 1a ﬂtretched beyond its limit,. Nuscleo
do a great deal of work. “llowaver,’ they muat he conditioned. if they ara to -

: purform in a glven way. Professional athletes condition their muacles* through
rigorous tralning. We also must condition our muscles: A worker who 1is
accustomed to .manually handling a large number of pieces of material in.a

‘~51von workday can do so with ease. Those of us who have diffarent duties,
would find it difflcult to do that same amount of work without paying for 1t -« _
C'with aching muscles. 1f we should continue to do the wark, however, we would
~soon be conditioncd ‘and be able to perform tlie job without pain.

)

"o

' However, ‘even the conditioned ‘athlete or worker cannot exceed the'limitations'
of the muscles. -When a muscle is atretched ‘top much, the ligaments pull and
~aomotimos ,Laven tear. -Stretched ligaments and, tendons are termed etraina. A
sprain io when tearing haa occurreds

1
.

“The induatrial aetting providea many opportdnitiea for the occurrence .
. of sprains and strains. The most common is material handling. We all handle
material in one way or arother. Even the office worker is involved with.
material handling when picking up a package, box -or chair to move it.

Let's tdke a minute td consider all the operations in our rea that might™
involve material handling and how they ‘might cause a sprain of atrain.

)

-\NOTE TO DISCUSSION LEADER'
) ‘ ,Try to get employees to tell yoé=g{out potential aprain'and strain operationa
‘in their areasy Do not argue the point or dismiss any item; just list them.

Material handling straina and sprains . often are ‘caused by over exertion.
. You 'can see from the ligt we just made that.we.do have the potential for -
’ spraina and atrains 1n our area.
Other movements. can also cause sprains and strains-over reacliing or
‘extending a part of the body; reaching over something to:pick up a load;
or trying reach a top shelf without using . a-proper atool or ladder.
Can anyone give me an example‘of a strain or sprain, case? It doesn ‘t have
to be work-related; remember theae injuriea also happen. off ‘the job.

NOTE TO DISCUSSION LEADER.A . Co o : : . : ot

Try to get aomeone to tell about a aprain or atrain injury. .If necessary,
; tell of %n injury youraelf. : R

S A what can we do to midimize these injuries? Well, this meeting is a
beginning. ‘If we understand what causes aprains and stfains, we‘are better
\{equipped to prevent them. A few basic’ rules to remember are: . .5
: -Underatand your limitations. Don't charge into a job cd1d. "Warm up  to
it. 'Tgke a lesson from athletes;" try to keep yourself in good condition
and at your proper weight.
-Don't o&g{;extend yourself--use a stepstool or a ladder when neceaaary.
“Lift with your lega, not with your back. . Keep” the load cloae. Don t
twist your body while. carrying a load. : '
T A -Be sure there are no slipping or tripping hazards in your work area or
' around your home. The audden jerk cauaed by a alip or trip can. cauae
1 aprain or atrain. .

O
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your body to,do what is necessary,. - B
.*~Look'into ways to eliminate 1ifting and carrying or to keep it to a-
< pintmum,’ Ia there a better way?.. Work' amnrter. not. harder; it'u eapter

and safer, o L .

~ NOTE TO DISCUSSTON LEADER: ., .

£ If there have been aprain and strain accldents in your area, be' , .
v prepared to diacuga them with your employeea. Listen to their ideas; they
mnx‘rava the anawer you have, been 1ookins for. . . & - :

. i h ) N .
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’ n W ‘Ueilicias” by Julian Dyason

. Chapter 32 in ‘Manual For Water Workas Operatora . '

. Southwedt Bection Ameviean Water Works Associlation ' . v
Temple, TX' 76501 v : -

i '

§
'

" * : : . v
In thls chapter Mr. Dyason reviews tho. important rode that must be '~ v
assumed by management in -setting up a safaty program, He provides a b
list of respousibilities which ‘are normally assigned to- the person’ designated
aa Bafety director, The importance of supervisors and foremen’ is  ‘also
stressed. - The material cited below should: he useful in planning or raeviewing

]

high level responaibilities for a safety education program,

SETTING UP _THE PROGRA}

‘< MANAGEMENT PARTICIPATION, Tap m&nagoment must take an active and interested

part in the development and operation of a safety program.’ An executive's '
-sBupport can only he secured when he, himself, convinced of the need of

such a.program, Conviction, on his part, will¥come to.hinf only with full
underatanding of what, his accidenpﬂlosaea renlly are, how they affect
efficiency, and what safety meana.1? terms of production and personnel : L

~relationships. .

. . >
. If top management doés not see the reasons for a sound and effective, .
.accident prevention program, then, no dne. else is likely to see théh either.”
To-start the program, then, it 1s eassential that management issue a clear-
tut. statement of policy for the guidance of all supervisors and employees.
* Such a statement should indicate management's viewpoint and should cover,
+ in general, the bdsic 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 bulletins,
foreman or bulletin board notices.. o o

" During the codraewof a year, top management should -actively partlcipate
“in the review of safety records. They should-attend safety meetings on a
regular basis, they should take perépnal qcti%nvin the gad records of
‘particular departments, they should periodically write lptters for bulletin _
board posting, ‘discussing the accident record in the dperation and demonstrating -
‘manaﬁement'a interest and they, themsélves,.shduldibet a good example by ’
conforming with all safety regulations which apply to even the lowest person ‘
on the organizational chart. - . S " : T,

"3 In short then; if top management does not whole heartedly support the '

“i:program, it has little chance of being effective.

A .

."‘
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HSAVIELY D[ LECTOR, Au i uenarul "rula of ‘thumb" 1n Lndustry, full-time .
~8afety Directorn are waually hired in companles with pyer 400 employees, -
These parsona will he ahurged with thae ontire reasponalbhility of safery, " N

-of the dmpleientation of the safety program-and will anawer only to top
“management. ‘They wlll always be on 4 par with or alidid of all muperintendents
can’thae organizational chart, Thelr walaries ahould, algo bo commennurate
with this posltion du the managoment trba, For companlea wilth less than
’ 100’umployuoa, they may employ tholr own full-time Sufety Diraectorj it 1w
more frequent that the Safety Divector 1a also a person who might bhe :
apecifically charged with theo reaponsibility for dndyatrial relations or L
peruonnal or poaslhly la one of the vicu—prpsidonta of the company. '
‘It ls always hout to glvo the ﬂafoty«reaponnthLLCy ta the highest . |
posslble ranking official. Such allignment givea the safoty program tha -
prootlgo and support nocousary for HUCCOHB. '

a
'

Whore safety rosponaibility . is dolegatod to an oporatlng'offlcial he
asgumes the responaibilitles which would ordinarily belong to a Safety
Director. “s )

Some of thu reaponsiblllties of a Safety Dlrehtor would lnclude.

"1, Complett reaponﬂibillty for . formulntinﬁ, administering and

T making neceasary changes in the accldent prevention program.
2. 'Mapthly or weekly reports on the status of safety to the person
’ difectly in charge of the particular department.
3. He'should act in an advisory capacity in a11 matters pertaining
to ‘safety. .
4, Hie should maintain an accident recogding aystem that complies with
. the Federal Occupational Safety angd Health Act. .
5. He should personally investigate all serious accidénts and make
-~ sauggestions for corrective action to be taken by the supervisors
- to eliminate the accident causes,

6. He shpuld participate in and supervige the training activities of

§ all employees.

* 7.7 He. should make personal inspections and superviae inspeckions
. by the foremen and supervisors for the purpose of discovEring
.and ‘correcting unsafe éﬁnditions or unsafe work prﬁctice 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.
9. He should stay .abreast of the Occupationnl Safety and Health )
Act and its standards’and make sure that they are bejng followed
~ through in his organization.
.10, He should initiate activities that will stimulate a d ‘maintain -
. - the interest of employees in safety.

11. He should use his insurancé carrier to the fullest. Most

' insurance carriers have a safety ot loas prevention department
- and this’ department ] services are free to their insurance
. accounts. -

12. He should set standards for safety equipment to be used by

- ‘Company personnel. &

13, He should recommend provisions for safety 4n plans and specifications

of new buildingq, new shops. pumping stariona, etc, - . :
. o

S
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Some Utillty Cnmpanlﬂﬂ have fnuud it moac honeflalal to hire an nutatda
Hafety Consultant to conduect the acoldent preventlon. proﬁrum. This plan

~ean ha moat affontive; but not without top management's support -and

¢ partielpatlon. “he outstanding advantage of ,thla plan ls economles., Por

an gmount far loas than would be paid to a full time 'employee, a company’

© may-xecolve axperianaed. profuuulonul services on a part-time basis.

! ~
If coaparation botwoeoen tha Company- nnd the Safety Conaultant la upen und
froe. the program ltself can aluwo bho wodt successful, .

»

[

N ) : ) \ " , . . .
‘SUPERVISORS AND FOREMEN. ''he supervisors and foremen-ave the key in any

5 oty program. ‘To tho worker, he is management.. Moat of what is. thought
and planned by top mansgement, high in tlre scale of nuthnrlty. muat elft

‘through by way of the foremen, to the men and women runping ‘the pachlneu.

and doing the job: -Safety must be so intimately related to each démployees
temperament, his attieude toward his work and towyard management, his idea
of obediance and his sense of responsibility -that the foreman is -
Lndiepeneable to good safety work, for his is the ipmediate contact and the

" . immediate control. It is seldom feasible to hire foremen eolely-on the

basls of thelr attlitudes towards safetys conamequently, the problem is one
of enlisting the foreman’s interest in it. _Few better methods for creating

“interest in safety in.all ranks of eupervieion can be found, than the one

which persuaded the chief exécutive of the company to start the program in .
the first place. Usually, this reason is the 1dentificution of safety with
efficiency and production, ) o

Isgnhbrt then, a department or crew will beonly as eefe -as ite foreman or
supervigor "himself 1s. If -the foreman exudes a safety attitude in '

.everything he does, demande it of all pereonnel and trains all npew pereonnel

accordingly,  the eefety record of that crew wlll undoubtedly be one of the
“beat, - ;
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' . . ! o ! ) . ¢ - '
B | -3 , ..1 ' ' ‘ .‘ ' “ )
Workers In wastewatar treatment. systema have had notovlowsly had safet
racorda,  This ealditlon has hean actributed, tn part, to the Fact that -
muntqlpnllc;en and ather governmental agencles who own wadtewater tresatment
syatens have glven Little attentban: to safety adueatlon, Certainly thay
have glven lass attentlon than ia glven by privately owned wellitles whose
naurance coutn ?ru affeoteq by thelr safaty re?arda. ' :
. - N - [
Wantowater nyaton workdrs arve exposed to many typea of dangara, Theae
sltuvaclons encountered In thelr datly routlne ean vaault In Injury to handa,
feat, oars, hack, amnd ayen, - An examlpnatlon of accldent reeords of workera s
In these ayatdma ldentdfles atrvalns (particularly to baok), cuta, bhurna,
contualons, hrukuu'honub. and matmlng acaldents as too gommon. Cauaes of
auch aeccldonts arve lnhoerent 1“ work around daddora, open plea, moving
maghipory, tnclneratovs, slippery surfacon, and othor condltlows extating in
chﬁ;ﬁm‘t planta,  Auphyxilatlon and wlrowning posslbllleles may ba present.
lxc#aulve nolse levels eklat Ln mome parts of wastewnter traalment planta,
Finally, infectlons from the dowagoe Ltsalf conastltutes a hazaxd unique to
workera in auch planty, .~ '

" Safaty education materials that deal diroctly\with protacting onenelf
from injury to eyes, hands, back, head, from aspiyxtation or infection are..
of ‘groat interest to individual workers. Cldar y most pecple are iInterested
in proteeting thelr own woll-boing. o :

A large numbor of togching-learning materials are avallable that focus
on ‘specific aspects of safety such as protection of eyes, hands, the back :
against injury, and others, This section identifies only one leagning ’ﬂ'
resource that may be useful in the area of personal safety. The' ' -
National Safety Council, DuPont, deNemours, Inc., and other agencies and- )

- companles have produced many filis and other materials that deal with

specific types of personal injury; their cause and prevention. These

~materials are reviewed and sources identified in Part II of this publication.

33

W
~J



O

ERIC

Aruitoxt provided by Eic:

f‘nggnihg'uaanugna 1
Haste Hewape Treatment Operatlon

Topder 10 Bafaty

Oncarlo Mintatey of fhe unvlunumenL. Taronko, CANA

mnmmn'qmnnnnn-umnmnmnqwanwwnum»‘nwnnsvnnnwm-smnﬂmﬂ-ﬁ—-nv--x«i-n-nHs-r---sa-a———-s-\g--x-nq—;n
a

fluparviaova way Elad the followlng material, raprodused. From the publieation

“ekked abave, waeful in ovlentiug new employees Lo safaty measures that

radues the lLikalihood of dungeru from lnfaleun. , 5
A \ N

Workera in trantment plants ave sxposed to the
hasards of water-horne dineasen, inoluding Typhold
Faver, Awoable Dysantery, Iufactlious Jaundloe and
other intostinal Infoationa. ‘Tatanus aml akin :
infections muak alao be guarded againat, - e

. A-majority of Infectlona reach the body by way :
of the moutli, nose, eyea and eara. Therefore, - S L4
washing your handa ia a muat before eating ox amolking. R
vWOnr protective glovasn where pounaible,

° bunp preparationa requiriug no watar rinse are . o

avallable for fileld use. The common. drinking cup /
should bo banned; each man should have and use his ‘i k-

. own. . t

Typhoid and Tetanus innoculations are recommended. . .
" -These may be obtained free of charge from local Hoalth ; o
Officers. s
v -

_ This hazard to plant personnel although very roal : ; i
and ever present can be largely reduced by the operator '
himself by following a few basic rules of personal’
hygiene. A few of these self applied rules are as foya

1. Never eat your lunch or put anything into ’ _ . o
your mouth without first washing your hands.. ‘-, . "””\
2. _Refrain from smoking while working “in open . Pl

" ‘4 tanks, on pumps, or cleaning out grit - L B

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 oo Y
equipment.” L RN
4. Rubber or rubberized cotton gloves, rubber o B
‘boots and coveralls are designed for, body ™
protection against dampness and contact : L
with dfrt, wear them at all times when . =~ ’
workini\ﬂg’ganks, etc. »wuffy SRR

/
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" Rubherlaed ov raln sults can be worn In very

wat or dircy places and can. he washed off with

4 hose and bhruah, the same as rubber beots,

Always wear your vubber haots when working

in canka, washlng down etery dop't wear your
atreat -ahoes, ‘ ’ :
Non't wear yaur vubber bootd or coveralls

tn your ear or at howe,

Always wear rubbevr or plastle ecoated gloves
whan eleanlog OpNE pumpa, handiing hoses, eke,
Don'e just wash your Landu hefore golng howe,
wash your face ton, theve la as mueh of your
face to carey gerws as therve 1a of your hands,
Wear a hat whew working avound uludge tauks,
eleaning out grit and other ohannals, don't
#0 home with your head vesembling a mop that
Juat wiped up the floor around a eleanad out
pump,. ‘ ‘ , o &
Keap your filnger nalls eut shore and olean,
they arw excellent carrying plagea for dipt
e o, _ » .

35
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‘; materials are reviewed later in this pub%ication in the reference section.

. " i Y
v“. o . e
iSafety~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 gafety features

- such as those suggested in the Water Pollution Control Federation book: ...

" Wastewater Treatment Plant Design published in 1977. A 1listing of the
suggestions. found in that publicatidn are included in this gsection} the-

* detailed 11t can be used as a checklist to idertify needed safety ' -
provisions in existing plants as well as a guide in planning future -
construction. ' ’

]

Saféty is relaggd to many aspects of plant woperation, A new plant with
degirable 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 o01a plants. Tripping over a hose or
falling on a slippery floor can happen in either one. :

Material including dangerous substances such as chlorine:of strong
" acids must be handled and stored according to safety-tested procedures.
Many back.injuries’ have 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 hglp. :

Treatment plants, both new and old, face a continuing maintenance problem. '
Ladders become .unsafe; guards on machinery may become loose; high presgsure
pumps need repair; and electric motors wear out. .Careful attention to .. I
‘'maintenance 1; an important ingredient in a saféty. program. -

Persons interested in improving safety in wastewater treatment systems
will find a very, substantial amount of resource material available. A
sample of the mdterial dealing with'the areas of plant design, plant
operation, and maintenance 1s given in this section. Additional useful

I3




K . _ ' e . _
“Learning Resdurce #9 - ' : - e Lg
Wastewater Treatment Plant Design, g SR -
-. Water Pollution Control Federation'
3900 Wisconsin Avenue B : . C
Waahington, pc’ 20016 . : _ o A :

°

} *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 liating of factors to be considerad
in the areas of occupational health and physical 'safety when designing.
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 1n their
' wastewater treatment system. =~ .

OCCUPATIONAL HEALTH

1. Chemical. : :

(a) Separate mechanical forced ventilation (with automa@ic timeclock
operation) for influent room, wet well, dry well and screen or - .
comminutor room. Some operations will require continuous ventilation.

(b) Separation of the wet well and screen or comminutor room from. other_

*  facilities, with separate outside access considered.

(c) Pump station, where applicable, with a super-structure to

‘ facilitate entry and ventilation and to provide natural light.

- . . (d) Ventilation to force fresh air into wet well so that exhaust
' " ventilator does not "pull in" sewer gases from influent sewer
lines discharging to wet well. -
(e) An open channel provided immediately ahead of waste flow entry to
influent structure to provide for ven;infﬂof explosive gases
and vapors.
(f) Adequate ventilation 1In the ‘grit chamber. )
(g) Chlorination, chlorine- evaporator, and chlorime’ storage rooms -
. separate, above. ground, and each open only to outaide air.
(h). View windows to the chlorine evaporator ‘and chlorine storage rooms .
. for observation from the outside.
(1) Forced mechanical ventilation that can be actuated automatically
by light switches provided at chlorination rooms, chemical handling
- rooms, and laboratories. -
(1) Ventilation exhaust -ports adequately dispersed and located to
discharge where there will be no contamination of air inlgts 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. .  ~
IS (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 qgmxexhaust systems balanced so. that a negative»
' pressure 1is not created in the hoods. oo
| . . R
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(o)
(p)

: V(q)

(r)

. (®)

(t)
(u)

)
»(w)
(%)

(¥)

(@),
(aa)

(bb)

(cc)
(dd)

(ee)

C - (ff)

(gg8)
o (hh)
C(11)

13y

(kk)
11

(min)

(nn)

clearly identified.:

Separate storage ‘areas for ‘dangerous chemicals.‘ :
Dust collectors on chemical elevators at loading points. :
Liquid chlorine containers stored in well-ventilated fireproof- . v
structures with protection against dirett exposure to the sun,
At_the ‘incinérator, satisfactory methods to handle dry pulverized
sludge to preclude dust accumulation that results in potential
dust explosion hazards.. I

Effective methods for the removal of dust, fly ashy and- soot
discharged from the stacks. :

Exhaust facilities for permanent. welding units,

Sludge storage tanks located upstream of vacuum filters’ with all
safeguards against hazards of toxic and explosive gaseg,

Sludge pumps with pressure gauges to indicate build-up of gases
when, pumps are out of service.

'All gas protective devices used with a digester in accordance with
the mapnufacturer's recommendations. '~ A
Automatic gas alarm systems, both visual and audible, to detect
explosive and/or combustible gases and vapors and to“shut off

all power in the area being ‘pProtected except emergency (and
explosion proof) ‘ventilating and lighting equipment.' Such alarms’
also in the screen or comminutor room, in the digester areas and
elsewhere as needed.

Automatic chlorine leak detection devices (especially in large
installations) to signal equipment failuré and “fail-safe" shutoff
flow of chlorine to evaporators and/dx chlorinators. , "~

The location of sensing devices for a fignal transmittal in
actuating emergency procedures. .
Sludge pump areas ventilated naturally and mechanically in a

»

manner similar to that for wet wells.
Both influent and discharge pipes to sludge puips valved 80 that,
if pumps are dismantled, sludge and gas cannot enter work area. ~

Sludge pumps with quick closing type sampling valves.- -

Washdown facilities for cleaning purposes wherever there is &
possibility of spillage,

Adequate drainage in all chemical .storage and working areas,
Piping and storage tanks coated to retard corrosiye action.
Pull-chain or pedal-operated deluge showers with pedal-operated
chest- l9ve1 wash spouts and floor drain, where appropriate, in all
areas where chemicals are being handled or stored.

In hazardous areas, the use of a portable ladder rather than man-
hole steps to discourage easy entry, >

Waste .gas burners and vents located a safe distance from the
building. -

Automatic shutdown controls: to terminate the flow of hazardous
waste materials to the incinerator in the event of a flame-out. .
For incinerator installations, fully automatic ignition .start controls.
A disinfection system selected to mininize handling and -transportation '
problenis. L
For liquid ferric chloride, ‘sulfuric acid, and other corrosive
Iiquid chemicals, ‘acid~proof pumping equipment permanently installed
for pumping 1iquid chemicals to the point of 'application.

Cas outlets in the laboratory equipped with substantial handles and

41
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-(00)
(pp) .

" (qq)
(rr)
(ss)

_(tg)
" (uu)

(vv),

Dry hypochlorite .stored «in a cool dry area. L :
Safeguards for facilities using sodium chlorite for disinfection.

‘safeguards for plants generating and/or using compressed gases.

Adequate ventilation if methanol is used in plant processes. '
Materials and devices used for storing, transporting, or mixing
hazardous chemicals to be compatible with the chemical(s)
involved. . - . : N

Dikes or curbs capable of holding the stored v8lume plus a
safety factor of 25 percent in each‘liquid"hemicql storage area.
An acceptable "frequency of preparation" for “chemicals used.
Safety equipmént, including portable ventilatidp equipmept sich
as air blowers and adequate lengths of non-colldpsable ductizg,
hydrogen sulfide, methane, chlorine, carbon mongxide, and oxygen
deficiency indicators; industrial type vacuum gleaner; chlorine
emergency repair kit and proper gelf~conta dég air breathing
apparatus. .o ot .

2. Biological.

(a) Fencing around all plant structures where \pauthorized entry could
- result in personnel mishap or disruption of “nlant operation.
(b) Provision for the safe collection of samples. T
(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). ‘' - o .
(g) An automatic washing machine for washing work clothes.
(h) Washdown facilities for cleaning purposes wherever tliere may be
_ spillage. , : : e v - : .
(1) Disinfectant dispensers. . -
(j) The potable water.supply, where used for plant processes or other
. purposes such as washdown of equipment, protected byﬂ£§°kf1°”
. preventers (or airbreak discharge).
(k). Warning signs indicating non-potable.water outlets. .
3. Environmental. . : : . .

-~ . (a) Provisions affo ding protection against infrared radiation from
combustion units, ultraviolet radiation from arcwelding, and -
lonization radiation from radioactive substances. .

(b)- Equipment design for noise reduction. o T
(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 raooms or
" within acoustjcally.sound-proofed structures for maximum sound
-reduction. : - - o o E :
(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 and controls. : . :
(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.

-
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“ (h) Emergency battery—operated lights for interior areas, particularly
. 1n the vicinity of stairways.. : :
(1) Sludge pump areas well ventilated. . .
(1) Both influent and discharge pipes to sludge pumps valved 80 that
dismantling will not result in sludge entering the work area..
(k) Sludge pumps with quick elosing-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. ) o .-

hd (n) Incinerators with adequate temperature coutrols.
(og Heavy hatchway.covers with spring assistance,ta prevent injury.
(p) Hoists to lower and raise men and equipment.’intc pit areas,
(q) Chemical storage areas properly situated to eliminate . the necessity i
. - of reaching beyond safe handling limits. ' :
(r) The applicability of handlift trucks For chemical handling.
(s) Lifting associated with bags and drums of chemicals 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. : ; L
- PHYSICAL SAFETY BT : "
1. Fire. - ‘ , . .
(a) A fire alarm located at the plant. : . S

(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 open out, and equipped with panic bars.
(e) Laboratories and basement areas with two easily reached exits
-, reasonably remote from each other. - »
(£) Interior doors, where appropriate, to swing both ways' and have wire
: glass panels. - A
(g) Laboratory wall surfaces, ceilings, and furniture made of fire-‘
" resistant materials. . EE TR
(h) If oxygen is used for activated sludge aerators;’ detectors provided
at points of possible leakage from supply tanks.
(1) Waste gas burners and vents located a safe distance from buildings.
. (1) Proper safety transport for incoming chemical and fuel’ supplies. .
(k) Controls for the incinerator burner system to assure adequate purge
time; interrupted pilot, flame scanner, and safety controls to . '
“prevent the possible lighting or re-lighting of a burner in a
potentially hazardous atmosphere. .
(1) All electrical equipment adequately grounded. v
(m) Wiring properly insulated, grounded, and non-exposed. > .
.- (n) Fire extinguishers suitable for the area and the equipment to be - .
o protected. '
- (o) An emergendy power supply for critical lighting and ventilation._

ta
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-2. Burns. v . o
"'(a) Cages or guards around accessible hot exhaust piping. : S
‘(b) Permanently installed acid-proof pumping equipment for liquid . .

'3.Emﬂoﬂon.. ' X V. e
- (a) The screen room or comminutor room .8eparated from other facilities

(£) Sludge pump areas as well ventilated naturally a

ferric chloride, sulfuric acid, or other liquid chemicals.

. (c) Pull-chain or pedal-operated deluge showers with pedal~operated -

“chest~level wash spouts in all areas where chemicals are being
- handled- or stored.
(d) Laboratory" sinks and wash sinks with pedalu%perated faucets.

.

and provided with separate outside access.

(b) The wet .well located either in a separate structure or accessible

- only from the outside. -
(c) The pump station with'a super structure to facilitate ventilation.

(d) Entry ways for the, room holding a gas or oil fired heat" exchanger

to satisfy safety requirements.

electrical power.

(e) Separate structuras. for standby engines used for gnergency
n

-mechanically
as wet wells. ..

(g) Waste burners and vents located a safe distance from buildings.

(h) Separate rooms for chlorinators,’ chlorine evaporators, and chlorine

'+ storage, with each above-ground opening only to outside air.

(1) View windows to the chlorination facilities for observation from -
the ‘outside. :

(}) Separate storage areas for dangerous chemicals. .

(k) An open channel immediately ahead of wastewater ‘entry to influent

" structure to provide venting for explosive gases and:vapors.

(1) Sludge storage .tanks upstream of vacuum filters with all safeguards.
against hazards of toxic and explosive gases.

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

(n) Potentially explosive areas. provided with blowout or rupture panels.

(v) .Separate mechanical forced ventilation (with automatic. timeclock
operation) for influent rooms, wvet wells, dry wells, and screen
ry copminutor rooms.

R 1p) Ventilation to force fresh air into the wet wells 80 that the

-~ % exhaust ventilator does not "pull in" sewer gases from the influent '

" sewer lines.
(q) The grit chambér adequately ventilated.

. (r) Forced mechanical ventilation that will be automntically actuated

by 1ight 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 chlorinatioén room. .

:-(u) A. photo-electric control to actuate ventilation and lighting

when the lightbeam is interrupted on entrance to a room.

~(v) In special test areas of the laboratory, additional ventilation -

with laboratory hoods.

P
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e “ (W Tﬂu hood-,@nd room—exhaust systems balanced. so that a negacive
R .h pressuteris -not created in the hoods. )
Z.E}Q (x) Mogors,,switches, lights, and wiring ‘explosion proof.in-screen Ce

R Ak axen-“grit chamber, wet ‘well, digester area, laboratories,
}.’, 1-1 sldage pumping area, and wherever explosive gases may be present

T ‘-8 a result of. accident or malfunctions.

S (yY’Switches, electrical equipment, and wiring associated with the

‘.j{ . wWet well located in a non-hazardous area. T
g e (i) Dqst collectors provided on chemical elevators at the ‘loading point. -
e . (aa): Safsty and relief devices on heat exchangers, »

. (bb)All"gas: protective devices at the digester area provided in .
% . Y -.accordance with manufacturers' recommentions.
- n«(cc) t the incinerator,‘satisfactory methods to handle dry pulverized
Yo ludge to préclude dust’ accumulation that could result in dust
S Qexplosion hazards. ’
(dd, Sludge pumps with pressure gauges to indicate buildup of gases when
pumps_are out ‘of service. . ~
—(ee _Butomatic gas alarm systems, both visual and audible, to detect
o '.ﬂé 4explosive and/or combustible gases and vapors and shut off all
Ty pqﬂer ercept tg emergency and explosion proof ventilation and lighting
Jco4 requipment. Such systems provided in the screen or comminutor room,
WY‘.—*'the digester area, and elsewhere as needed.
3 CBf) An autpmatic chlorine lead detection device (especially in large’
FEEAT | sballations) tonignal equipment failure 'and to provide fail-safe.
"o- fzgutoff of fchlbrinia flow to evaporators and/or chlorinators.
i (gg) Lf oxygen }s used - for activated sludge aeration, oxygen leakage
- detedtors at the: points of possible leakage from the supply tanks. .
©Fuy (hh) Auldmaticcwhutdown .controls. to terminate the flow of hazardous
“" ORI wast@ materiﬁls in the event of 4ncinerator flame-outs.
i .(11) Fully*automabic ignition start controls for the incinerator.
, (jjl A-propet safety train on :the 1ncoming fuel supply of the
*auxiT44ry frel system. :
(kk) Burner system controls to assure adequate purge time, interrupted . .
P, pilot .flame .scarner, and Safety controls to prevent’ the possible '
: LS liLhti g or relightihg of .8 burner in a potentially hazardous Cz) ®
LA atmosp ére.fi : <
(ll) Hgat treatment processes ith properly deq&gned reactors'and
m", 'capacities. 5
(mm) A1l medium nd high:volda e cables completely enclosed in either
«-conduit,or gove ed tray a d adequately marked to warn personnel
- of . contentsu~
(nn) Laboratories wifh two. easily!reached exits reasonably remote from
each- o t : ;
(oo3 Interi r doo’s)to swing’bo%h ways and have wire glass panels. .’
(pp) Safety equipment to include explosion-proof flashlight, safety .
T':' . todls (yon=sparking), and, industrial-type vacuum cleaner.
‘(qq) ‘Saf _/harnesges f‘r entering vaults or pits containing potentially
: ‘ﬁa. .or gxplosive gAses" i .
o ‘Jvﬁrr)ucas~ pingfand pressure: ;elief va, ves on digesters with ddequate
Lo < fla ptraps. - )

~0

(ss) Sey pent,and drip traps.at low points in the gas " system.
i ‘tht); agte gas burner%“located ‘iry an open area for easy observation..
. al(uu),‘Ga dollection system’ to segregate as much of the . pipingwand

4

"ap urtenances as: possible.
i % ? e o < ) . . 7 Te
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4 ‘Electric Shock.

()

(a)

- (b)

(c)

(@)
(£)

(®)

(h).
(1)

-1

5.

()

l" «t)

"‘}’_‘

(k)

(a)
(b)
(c)

(e)
(£)
(g)

(h)
1)

)
(k)

(1)
(m)

(n)

(©)

().

(g)
(r)

=)

" (u)

—

All electrical equipment adequately grounded.

All wiring properly insulated, grounded and- unexposed.

Control circuit voltages not over 120 V,

All medium and high voltage cables completely enclosed in either
conduit or covefed tray and adequately marked to ‘warn personne1 of )
contents, .

Switchboards with "dead front" and ''dead rear."

In moist areas, where there is no possibility of flammable gaa
accumulation, moisture proof enclsoures for switchesd, equipment,,

~and lights, -

Electrical "lock out" facilities to prevent accidental starts

when machinery and equipment. are being’ worked on or otherwise

taken out of service. )

An emergency shutoff switch, ,clearly labeled, ‘at a11 machinery units.
Well-ventilated indoor control panels.

Appropriate control enclosures. .

Safety equipment including safety tools.

Falls. ° ‘ - BN ' S ‘ .

Rest landings on. stairways.

Non-slip-stair treads on landings and stairs. .

Equal height -and proper slope on stair risers. -

A separate handrail where entrance is provided by ship 8
ladders or manhole steps. Ladder or manhole steps extending

.above entrance level also can provide a handhold for entering.

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

Use of non-slip surfaces (such as concrete floated smooth with,
broomed finish) or added non-slip covering for floors and ramps,
Ramps with a pitch commensurate with intended use. . ’ '
In cold: c1imates, gratings on outside stairs, and walkways on
tanks wherever possible.

Where spillage "is a problem,” as in sludge pump and vacuum filter
areas, sufficient faucets, adequate floor .drainage, and water -
repellent wall surfaces provided for c1eanup purposes. :

Concrete floors with adequate drainage for chlorination'facilities.

Durable, non-slip floor material in the laboratory. - o . “
Safé collection of wastewater and process flow samples.'

Adequate width for tank walkways.

Process tanks with adequate railings, lifesaving. devices, and

‘ interior ladders or manhole steps. .
Lift-rings and grating- locks flush-mounted to prevent tripping.

Elimination of "head-knockers' such as low pipes, valves,
ceilings, and suspended equipment.

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.

A safe method for lamp replacement.

Emergency battery-operated lights for interior areas, particularly
in the vicinity of stairways. )
Exterior floodlighting, for nighttime operatiOn and maintenance
and inspection of each non-enclosed plant unit as well as ‘general ‘.
illumination of plant operational area. u
Adequate lighting in the prit chambet.
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' ' .
“(w) A super-structure at .the pump station to facil ate entry and -
) provide natural light.

(x) Proper painting to provide light color in darkdr.areas and to
' distinguish walking areas, inclyding ‘steps, by.contrasting’ colors.
(y) Metals, paints, and other materfggﬁ selected to resist the corrosive

effects of hydrogen sulfide and ofher sewer gases, greases, oils,
and similar constituents frequently present in wastewater.
* (z) Safety. equipment to include ladders with-non-skid feet.

6. 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 preservers 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.
(g) safe sampling techniques.
(h) Adequate railings, lifesaving devices, interior ladders, or

mﬂnhole Bteps in prOCES§ tanks
: ' W
. . .

Impact.
(a) Elimination of "head ~knockers" created by low pipes, valves,'
cellings, and suspended equipment.
(b) Equipment, piping, valves, and other appurtenances arranged
for éase of access, uncrowded, and with ample walk areas. . -
(c) All ¢ommonly used passageway doors equipped with a ‘glass panel
- . to prevent accidental opening. into another p rson.
(d) Stairways with- kickplates around stairwell opdnings and with
- adequate’ railings.
(e) Hatchway covers with springs or positive locking devices to hold -
G the covers open (uilless they swing -free of openip d lie flat).
.P . (£) Well—planned, safe operations associated with 46§§;Izg railroad
i - cars. . _ R .
38 . i)
i 8.'Rotating Machinery Parts.
s ‘(a) Equipment, piping, valves, and other appurtenances within structures
vy . 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’ exposed 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“set pressure.
(8) Electrical "lockout" facilities with padlocks to prevent accidental -
' starts when machinery and equipment are being worked on or otherwise
"“taken out of service.
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5

machinery units.

(h) An. emergency shutoff switch. clearly labeled, at 51%/ \

(1) Centralized control and: malfunction ‘warning systems
() ‘Running equipmént equipped with indicator: lights.
(k) Safety equipment to include a first aid kit. o

i
~ /

9. Matetials Handling. o ’ : gy

- 10,

_n.

. (a) Pixed or portable electrical hoists with ceiling lifting devices
- for 1ifting heavy loads, including chemicals, pumps, .motors, and )
-equipment for repair or replacement.- : .
(b) Lifting attachments such as hooks or. eyes on heavy equipment.
(#) Hoists to lower and raise men “and equipment intd pit areas.
(d) The disinfection system selected for wastewater/treatment ‘to
minimize handling and transportation problems./ )
(e) Chemical storage areas situated so personnel do not have to’ stretch
beyond safe handling limits. / .
(f)“Lifting associated with :bags and drums of chemiqals at a minimum.
. level; discharge of chemicals preferably msde‘through a floor
chite with low curbing. : [ C
+ (g) The applicability of handlift trucks. Cy .
(h) Well-planned, safe operations associated with incoming railroad
cars,- {
T (1) Adequate space for equipment repair or replacement. - C
(j) Cleanout connections large enough for the operator to get hands and
necessary tools through. . :

S

1

Pinning and Crushing. ~
(a) Electrical "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. . :
f(d) Running equipment equipped with indicator lights. : L
-(e) Special equipment’ bracing. where required. o

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. Z

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

_(d) A fire alarm at the plant.

(e) An automatic signal for incinerator ‘flamé-out .

(£f) sCentralized control and malfunction warning systems.,

(g) Visual and audible alarms. '

in

~(h) Running equipment with indicator lights.

(1) Electrical lockout facilities with cylinder padlocks to prevent
accidental starts when machinery and equipment are being worked
on or otherwise taken out of service.

W) Provisions to deal with infrared radiation from’combustion units..

ultraviolet radiation from arc welding. and ionizing radiation
from radioactive materials.

.(k) Pressure gauges at sludge pumps to indicate buildup of gases when

the pumps are out of service.

“~
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(1) Warning signs indicating dangers such as explosive gases, high
o 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; 1i. blue, potable water; iii.
‘yellow, chlorine; iv. black, raw sludge; v. brown, treated sludge;
vi. .purple, radiation, hazards,; vii. green, compressed alr; 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 equipment to include" hydrogen sulfide, methane, chlorine, N
_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 .
design engineer should assume responsibility for specifying the equipment .and
its propet placement throughout the facility. He should consider personal
protective equipment in the areas:of head. protection, ear protection, face .
“‘and eye protection, protective respiratory equipment, foot .d@nd leg protectors,::ﬂ*
-and. protective clothing. :

It should be noted that there are various categories of protective
-respiratory devices with specifigeapplication and limitation in.the- protection]fs
they afford Re; s are certified by the National Institute of
The design engineer should take care to

equipmenb;

ol
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Learning'ﬁeaohrce 010.‘
o gin Fog Safety? °
;_=Slide—Caaaette- 18 minutéa S

. Water Pollution Control Fedetation

3900 Wiaconain Avenue = .71
;ﬁwahingéjop D.cC. ﬂ9016 S
{.,/ : v =i - hd -
fye e . ' 7/ / ! ¥ '

i Effective narratidn extenda the ideas auggeated by the 41 slides °
¢+ ddentified below. ~The presentation focuses on deaign, maintenance

\and operational. :factors that constitute the margin bet and dangeroua
(:ﬁorking conditiona.’ It contains many. practical suggk on&.t t ahould .
prove cy be uaeful to management, supervisors, and wor q§sh .
e Slide number . Material preaented 1a slide o
! 1 . Gaption - "Margin For Safety"
j.v. 2 ., .Debris between buildings o
L 3 . - Cluttered workbench _ -
: ! 4 Tool housekeeping
N L, 5 " Icy conditions .. -
VN 6 -Salt for snow - ice removal ot -
f vyf 7 Safety ‘treads .- : ' L
. : ~ 8 Handrails on:steps -
.9 ) Unguarded opening
10 ' Snow removal ardund valve
A § S - - Care regarding grate removal
: 12 " Very steep stairwell )
13 Safety chain-at steep stairwell
14 - . Safety chains at steep drywell
15 Flushing dryholes without handholds -
.16 ’ No guardrails around deep tanks
I V) Narrow walkways around deep tanks
18 Guardrails around deep tanks
19 Wearing life vests around deep waatewater .
.20 - . Guardrails at discharge opening S . .
21 Guard at discharge opening ‘ - C
22 . Mandatory use of. aafety equipment
- 23 . Safety hats -
24 - . Protecting againat loud noise
25 . .Self-contained air. pack :
: 26 . Use of air pack
. . 27 . Utility hose mask .
S 28 . Combustible gas - indicatora ) .
29 Testing gas indicator - s coe T
30 . Oxygen deficiency meter
31 © " Metal toe guards
32 : " Eye protection
33 Fire extinguiaher
34 ' . Fire extinguisher check
- 35 7 - .Guarding moving parts
- 36 577 Guarding moving parts
-37 :Vehicular traffic danger 3 ) -
" - 38 _ "+ “'Vehicular traffic danger '
39 . Poor traffic warning
. 40 . . " Worker attitude .
41 ‘The end
‘ r' -,
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Learning Resource #11 . . S .
"The Safe Way" oo -
Slide-Cassette - 14 minutes _ o
. Water Pollution Control Federation
3900 Wisconsin Avenue :

. Washington, D.C. 20016

Good narration amplifies the ideas presented in the 38 s1ides identified
"below, . The slide-cassette tape presentation is a general overview of the .
“hazards and need for safety in- wastewatet treatment systems. As such it .
‘could be useful in an orientation session regarding safety with newly
employed workers.

Slide number SR Material;presented in slide
1 N R Caption - "The Safe Way :
2 : Sampling gas in manhole : a
3 . ] Working around electrical switchboard N
4 “Taking sewage sample
5 L ' Washing hands
6 I Using waterless cleaners
7 - Toe bars on pnéumatic tools
8 ) Eye protection
! S 9 : ‘Proper eye protection.
: 10 B . -Very steep stairway
; 11 - . | Safe stalrway procedures
12 - .Smoker entering manhole
13 - Safe working in manhole ‘
14 " Lowering tools.into manhole
15 . Proper removal of manhole cover ¢ °
16 : ) Street hazards around manholes i .
1z . Traffic warning devices St
18 ) Street hazards " .. o
9 - - - Working in -trenches
20 Working ‘in manholes .. =
21 * . Importance of gloves
22 .- Washing down wet-well
23 - Wire winch cable hazard =
24 - _ " Injured hand - oo ; .
25 : . Importance of gloves
26 - Unguarded moving parts _ o ,
027 : ' On-job communication” = - . o o
28 T “  Bad housekeeping ' . ) ' o
2 - 0ily. rags . <
- 30 S Dirty rag container ° :
231 . Flammable material in welding area
32 : . Safe chemical storage ‘
.33 Safe chemical storage -
-3 . Deluge shower and eyebath
35 ) : Pipette safety Lo
36 T . Bulb pipette
37 . ] Importance of laboratory safety
38 - .. ftThe end .
51 B gty W
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Chemicals ~ Cases
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Workers in wastewater treatment systems have‘safety concerns related to
" chemical usage. Highly corrosive acids are used in some cleaning operations.
Employees unaccuatomed to the hazards associated with the use of such
‘chemicals require training to learn what to do in case of spillage,
" particularly 1if 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. e " ) .

. . . o " -

) Large’ quantities of highly poisonous chlorine gas are used in modern
sewage ‘disposal plants. 'The routine use of several tons per montl of _
this chemical may benumb workers to the danger inherent in this substance
which was, in World War I, a battlefield weapon. Very careful ;training of

all workers associatéd with transportation, storage, and use of chlorine.—‘//

1s mandatory by OSHA standards and by common sense.

" . Gases such as hydrogen aulfid&. carbon monoxide, methane.-ammonia. and
large amounts of carbon dioxide may be present in certain parts of '

-wastewater treatment systems, psrticularly in manhole areas and in the -y

wet-well entrance to[the sewsge treatment plant.: Awareness of the dangers
associated With these gases, tests available to determine their presence,

;; ‘and precautions to be taken when working around these substances are
parts_of a neceasary safety education program. T

Fortuhately, many learning resources are available. Chemical companies
such -as DuPont, de Nemours, Inc. have- prepared safety leaflets and other
materials-related to safe use of certain substances. A sgmple of material-
dealing with safety in .chemical usage is given in this section.  Additional
‘materials are identified.and reyieved in the reference section. -
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" Learning Resource 012 N
- Tplant Safety and Good Houeekeeping v .

Chapter 14, Operation of Wastewater Treatment Plants: A Field
Study Training Progwam-Vol. 1I, 1980

‘California State University, Sacramento - gé

'into a safety "lesson on this area of concern.

Kerri, Kennath D., Project Director

6000 "J" Street |, ) ) -
Sacramento, CA 95819i : : : o -

The folldwing Table duplicated from the reference cited above providee

factual information on gaseous substances which.may affect workers in

"‘weetewater treatment systems., The material can be used by supervisors or

other pereonnel involved-in a eafety education program in many ways.

Diecueeion of gources, common properties, and phyeiological effects of'

the various gases can be made interesting and potentially very useful.
Demonstrations of some methods of testing can be incorporated easily

El
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<D COMMON DANGEROUS OASES ENCOUNTERED IN WABTEWATER COLLECT 1ON
SYSTEMS AND AT WASTEWATER TREATMENT PLANTS
. “!lphm. !
pecific ange (% oL oo R , '
. Qrevity vnlnm‘n _volumeinay) c Prop Physalogicel EHects e
. of Vapor (P iages belaw P aw St implest and
Nama « Chemical Dauw" “Lower Uppet 1o pef cont in air - ate per unl n air Most Common Cheapest Hale .
. of Gas Formulae (Al = 1) Limit  Lirm by volume) by volume) Sources in Sewan Method of Teaing T
Ouygen o, 1, Not lammabie - Colorless, odorless, Normal aw containe Oxygen deplation Oxygen deficiency
T i Ay {astaless, non- 20.00% of O, Man from poor ventila- indicalor.
- P gas, Sup- ! dawn ta on and absorption
¢ porta combustion. t3%. Balow 5 t0 of chemical -
P 7% lksdy 10 be * consumption of
. 1xtal svulable O,. .
Qasaline CH, 30w 1.3 70 Colariass. odot Anssihetic sifects Leaking storaga 1. Combuatibls gas
Vapor 10 40 noticeabls in 0 03%.  when inhaled. tanks, discharges Indicator, .
CHy Flammabla. 2.43% repidly fetal. fom gareges, and 2. Oxygen dall-
- Explasive. . 1.1% 10 2.23% commaetcial or home * ciency indicator
L - for aven dry g for concaniretions
., . B mon expasure. opsfations, over 30%.
Carbon co 087 125 742 C ol Manut CQ ampoules.
L non-iretating, blood hes strong fuel gas. '
. {asiniese, alfinity for gas
Flammable, * causing paygen
Explonivs. “starvation. 0.2 ta
0.25% causes .
. UNCONSCIOUsNesS in
30 minutas.
Hydrogen M, 007 40 742 Calortess Acts M C gas
. . . tasielens, non- . ta depnve huun of fuel gas. Indicator,
B pasonaye. flam- oxygen. Doss ot
mable, Explonve. suppon lite. A 5
Propagates flame simple asphyuant.
' rapuily; very : ;
i : -, . dangerous. ~
Methane  CH, 0ss 30 150 Coloriess. tasteless,  See hydrogen. Nelural gas, marsh . 1. Combustible gas
. . odoriesa, non- . . gas, mig. tuel gas, indicator,
' powsonaqus. Flam. sewer gas. 2. Oxygen cefi
. . . mable, Explonye, ‘ ciancy indicator,
Hydrogen H,S° \ 119 .43 480 Rotten egg odor in Dealh in few Petroleum tumes, 1. H 8 analyzer.
Suifide - . small concentralione  munutes at 0.2%. " trom biasting, 2 H,S lmqoulu
but sanse of amell Paralyzes Sawer gas. . .
] . raputly impaired. * respiralory centar. . .
not evictent at : .
high concentrations.
. . Coloriéss. Flam-
a3 mable. Elpln:m "
B Poisonous. .
Carvon co, 1.53 Not Nammable Cobﬂnn, odorieas, 10% cannot be . issues from’ Oxyoln aalicunty -
Diwonda . Not for more carbonaceous strata. - indical
S B » .1~ . Qonerally present in ihan 8 few minutas. . Sewer gas.
: C . ¥ dangerous amounts  Acts on nerves of .
. 3," - unleaa thera is . respiration. -
C v alresay s deficiency A -
. of oxygen. ' .
. Nitrogen N, 097 Not Colorless, See hydrogen. issusa from some Qxygen deficiancy
. K " odorless. Non- rock sirata. indicator. .
. . Sewer gas.
¥ o potsonous. Principal *
: N - constituant of air .
) Y _(sbout 79%). . .
Ethane | CM, * 108 ¥ 31 150 Coloriess, tasteless. = See hydrogen. - Natural gas. Combustibie qn
. Lt . odorless, non- 4 . i " indicator.
‘1 polsonous. Flam- - -
mable. Explosive. . -
Chionne c, 25 Noi lammabls  Greeush yetiow Raspiratory irrtant, Ceaking pipe * Chlorine detector.
Not expiosive ' ges, or amber color imtating to eyes connections. Odor, strong.
' - bquid under and mucous mem- Overdosaga. Ammonia on swab
B prassurs. Highly trahes. 30 ppm - : : gives off white a
imiating ang causes coughing. tumes.
penetrating odor. 40-80 ppm dangar-
Highly corrosive .ous in 30 munutes, N
in presence of . 1000 ppm apt to ba
mostura. fatal in few treathy.

Onnw«nllmhcqmmylmmm t Ounuqmnmmu.moumou!hln 1.0 heaviet than air,
tTM first method givent.is the praleradle testing procedure, ~ *

F!epnnlod from Water and Sewage Works, August 1953 .
Copmd from “Manual of Instruction for Sewage Treatment Plant Operators,” State of New York.

O
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earnin esource #13 oo
Disinfection and Chlorinntion"
Qhapter 10, ‘Operation of Waatewater Treatment Planta; A Fiald:
Study Training Program Vol, I, 1980 _ o i
“Kerri, Kenneth D,, Project Divector : : : : g .
‘California State Univeraity, Sacramento ’ . : : .
‘6000 "JI'' Street . I :
'Sacramento,. CA 95819 - : . . : : . .o

1

"The following lesson duplicated from an earlier version.(1976) of the
‘reference cited above providea basic information about chlorine hazards
_and safety precautions that must be taken while working around this commonly
ueed substance.

The lessZL could be used during safety orientation of new employees or
as ‘a review of safety procedures to be followed by experienced workera.

L CHAPTER 10 DISINFECTION AND CHLdRINATION
e : 1 (Lesson 3 of 4 Leaaona) o

10.3 SAFETY AND FIRST AID S b

rAll peraons handling chlorine should be thoroughly avare of its hazardoﬂ% '
properties. Personnel should know the location and use of the various pieme?

of protective equipment’ and be instructed in safety procedures. For

additional information on this topic, see the Water Pollution Comtrol Federation 8
Manual of Practice No. 1, ng?ty in Wastewater Works, and the Chlorine Institute's -
Chlorine. Manual, -4th edition. - y . -

’

10.30 Chlorine Hazards

Chlorine is™a.gas, heavier than a r, ‘extremely toxic and corrosive in moist
atmospheres. Dry chlorine gas can‘be. safely handled in steel containers and
Piping, but with moisture must be handled in corroaion-resisting materials
such as gilver, glass, teflon, and certain other plastics.. Chlorine gas-at
‘container pressure should never be piped in silver, gldss, teflon, or any
other plastic material. The .gas is very irritating to the mucous membranes -
of the nose, to the throat, and to the lungs; a very small percentage in the.
‘air causes severe coughing. Heavy exposure can be fatal. (See Table 10-1.) -

«“

T
o

4

¥

19Nrite 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. . :

. .58
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v : ) ) . '
Co D © TADLE 10-1 !

'

PUYSIOLOGICAL RESPONSE TO CONCENTRATIONS OF CHIORINE CAS20 )

- D O Parta of Chlorine Cas
"Effect ' . - -Pexr Million Parts of Air
_ . , By Volume (ppm)
. [ . .
- 8light aymptoms after several o .
houra' exposure v . { . 1
Detectable odor -3
oy ’ o N
60-minute inhalation without .
serious effects . -4
'Noxiousnesa 2 5
0 : . S . 4 - *
Throat irritation R o .15
Cougﬁing ' l 30
* ' Effects dangerous to one-half S
" to one hour =~ . - ': ‘ - o 40
* Death after. a few deep bréaths | - . . * 1000 .
> ',

- 20 Adapted from dsta in U.S. Bureau of Mines Technical Paper 248 (1955).
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10,31  Why Clllurlnu Must be Handled with Care .

You mun: ‘always romomber thnt chlorino ia 4 hagardous uhomh.al and muat’
be handled with respect. Concentrations of chlorine gug in excess of

1000 ppm ‘may be fatal after a few hreatha, , , . o FRLE

Because the chumuteriatic sharp odor of chlorine {s noticenbld cven whun r.hd'm K
amount in the air e small, it is usually poaulble to get out of tlc gan 4 = ,J_ L
area before sefious harm is suffaered. This Feature makes chlorine less. e :

haaurdoua than gases such as carbon monoxide, which is odorless, und hydrogen“' 4 oo
sulfide, which impuira “your ™' seneo of gmell in a short time. G Pt
Inhaling chlorine causes gonerul restlossnoss, panic, severe irritation of i”' e
the throat, sneezing, and production of' much saliva,. Thene aymptoma"’hre SO
Eollowed by coughing, retching and vomiting, and difficulty in breathing. -
Shlorine 1a particularly irritating to peraons suffering from nstt}mu and £
sertain types of chronic bronchitis. Liquid chlorine causes severe } e

leritation: und blistering on contact with the skin. R

.,

- SO

10. 32 Protect Yourself From Chlorine

&

.vary perﬂon working with chlorine . should know the prn‘per wa"iva 'to:hgr{dyyft R

should be trained in the use of Belf*contained breuthing aﬁpuratp&. undpshould

tnow whut to do in case of emergenciea. . ‘--, Ve v i e B 3 .
o o _".’ e P r-_”{_r".,'( RE Y F] . T :

lere are some items you - ahould always remember in dr;aen to p@o{,ect yourself {":‘."
ind others from possible ,lnjury. s L e ‘ ' -"» . el )
“ \ 't t!
r‘\ EREA L

u.‘.' . In an emergency, o.nly authorized, persons wichn ac}egudt:e safe\ty r,,

s equipment shéuld be xin.the danger are,a. Hm/e'fyogxrfipe dq,p,;n-tmentl
;‘examine your chlorine handlixfg fucilities and :safety echfpma‘ht qo ‘they
“wil]l .be awarelof whué _you haVe and the' poseilile, dangera. - ‘are -
well' trained in r&he tige "6f:breathing appa‘:atua?anq may be’ able‘ go help
g yau.‘:ln an-emergency, eapccially if they are famil!ar with chlorine {§ .

R hazards.' ' - o el K
» N 1 R D S o
—L bl‘ 5 ny 8¢ lurine—a'ﬁgorg ete, yhort. 5 allph brqathiﬂg 4B%aafer' than deep S

;;

reath,‘ing. Rec&very rom jexposurgidépends 'onv),r,he- amgunt .of ch'lor,ine )
°inha1§‘3, 50 <i€ris imp rtaht ta {ke —that amount a‘\e-. sma 1-ds poasj\ble.
N , T

; Liwes Lt g
n;g contaminuted ith’ liqdﬁd o;ég‘eous,:cﬁ,lo q contipue,s to.

»e

g¥ve off. chlorine’ gas and .l;ritfa?? ody g‘;:én afte¥ leavin& a. R
LT éontaminﬂteqaurea. : Therefore; contamin ted® qlothing, shouJ‘.d be- removed
- jaflediately “and the expo% parts’;pf .theafﬁody'waahed wn:h a, 1&rge
[bunt of cos 1 water. i 70y ‘f-.,;.r' g R g
. l‘ . [ ,y, “‘uk_l . : ‘ “ : N
of a breal::hing apﬂaxatus ,;Ls v’lsab“le- during' these. operations.'

an’ 5hod‘1 e take, -~ preVe}ﬁ ahy lliqu rom ,.co‘u%‘ng 2mcom:act ﬁ’
g not de‘s‘igned ;orﬁtotec ion? beca the 1iqu can } g
k r”ab]\e;ns. : : ; o

e t:lqt:h and cau

Ledar He coi'gedt':',h'v‘;éy' £lugidy the Jﬁeabflang &pparatué, practice TR

> safetyxgrﬁﬁ ser’io.ua&;? _What{jyou- 'O.'."_. e
. éim B y séy,e your- life. } He”f‘re:department ‘18 well traiﬁed in\'<7 PRI
l:h usd of \brgath:l,né\ apparg s’ a&d\ can _Je

P ‘1-
i .:.f‘




'

)

4o FE you have Found a ehloring Leak and left the area bufore fhe ieak
win stappad, you should use an apparatus with a separate alp supply '
when you return and repalr the leak. Nevar roly on a. cannluter type
- waak for protectloi in vepaleing chilorine leaks, Connlater wmaaks
o ara ot recommended hecavwg they da nat supply oxygen.  They only
ramovy chlorlne, IF they are effectlive, Hama agoncles allow the
niu of eannlater typo waskuy however, moat operators who have
had experlonco, repatring chlorine loaka do pot une cannlator masks
hecavte of thelr short shelf life (approximately three to four montha)
“and lnabllity to provide dduquutu protoectlon agalnat high concentrations .
- of chlorine, PExtensive ventllatlon ls recommonded.

é>‘ S Cooperate ‘In taking care of all safaty ugﬁipmunt, hundllngVLc
ﬁg-r'- carefully, and returning Lt to its proper storage place after use,
& Defectlve -equipment,- or equipment which you can't. find when you
nood it, will not protect you, ‘ - A
8.  Always be sure that you know the location of firut ald cabinets,
breathing apparatus, showers, and othor safety equipment. Review -
emergoncy Instructions regularly to be sure you know them. '

h. Noﬁlfy your police dopaftmeqt that you neced help if 1t becopes -
necessary to stop traffic on roads and to evacuate persons in the

vicinity of a chlor{ne leak. o B

10.33 First Ald Measures

a. Be sure'yod-know the location of breathing apparaﬁus. fifst'aid‘kits,
and other gafety equipment at all times, .

b. Remove‘cldthingicontéminnted with liquid chlorine.at once. Carry
pdtient away from gas area--if possible to a’ room with a temperature
70°F. ngp’patient‘warm, with blankets if necessary. Keep him

-.quiet. : ‘ ©o

c. Place.patiehttbn his back w ‘A/;is head higher than the rest of
" hig body. . i T -

. . . i ! . ’ ' . h
-d. Call a doctor and.fire departhent inmiediately. Immediately begin
‘appropriate treatment. o . ) . 4 -

e. Eyes. 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 minuteéﬁk Do not attempt 0
any medication except under specific iastructions,from a physician. -

RN N . K - T L. S Lot
“f£." Skin. Get patient under a shower immediately, clothes and all.- - . . :
Remove clothing while the shower is‘'running. Wash the" skin with R
" large quantities of soap and water. Do nét attempt .td. heutralize
chlorine with chemicals.’ Do not abply salves orjoinﬁmepts,%xﬁept:

" . .as directed by a physician.: - B BRI

Lo L L e N
A S . S TN
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& Inhalation, T the patlent le breathing, place him in a comfortahle
‘pouitlon; kaup Wim warm and ‘at reat untdl-a physlolin nrrlvea.
' 1F braathing seems to huva stopped, begln arclflclul ruuplratlon
Ilmmedlataly, Mouth=ta=-mouth vesuadltatlon or any of the approvad
< mathods may he udad, Oxygen should be adminiatered 1f equipment und
trulned paruonnol are nvnllahlu._‘ .

s Au;omaclc artiflclal roapiration 1s conasidered preforable to manual,
but uuly whan ndmlnlaturud by an oxperiancad operator,

"Reat 18 recommendad aftor sevore chlorine oxnoanro.. ,

W, Throat Irritatlion, Drinking milk will relicvu the dlscomforta of
.throat {rritatlon' from chlorine exposure, ' Chewilng gum or drinking
apleituy of peppermint also will help veduce throat lrritation. ’
Follow emergency rulea given. by your physicinn. In.the absence’ of
bBuch rulaa. the firat ald ateps ahove are Buggeated.

Taken in part Erom Chlorine Safe Handling Pamphlet. publlshad by The

Chomical Division of PPG Industries.flnc. -
N QUESTIONS -

10.3A 'what are the hnzarda of chlorlna 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
P with chlorine? -

LF]
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SECTION V
SAFETY! Electricity
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' ‘e ‘

. cEnormous amounes of alectrlelty ars wsad 1y the procass of pumping
milllowe of gallong of water datly thraugh a large wastewnter trestment
plant, . Ventilation fany, convayard, aludge sovapers, comminutors and
many other wleatrieal deyvices run cont tnuously,  The worker In often olose
to electrie alvaulty that are dangerons or deaitly,

) R . . | | V . . \

1

o While the elescrleal work In 4 treatment plant will alwont nlways he
done- hy wull-trutuuq Hoouned eloctelelans, all workers tn tha plant should
have o baste wnderstanding of anfory raquivad avound electrielty,  They
should know that undar cortaln condttionn (wat Lootdng mul o ourrent. aorony
the heart raglon) oven low valtage eleatrleal currenty can kill, Thay
ahould undevatand the erttleal nature of Lock=out procudurés thnt arg

“deatgned to pravent. the aceldental atarting of equipment while Ly in hetlug
cloanal or ropalred,  Thay Yhould widerstand what thoy @i do to pravent
aloatrtcal acelduntny, : ' » :

*

’

Thin section nelwdos vome exomplary Leanons to help workovn acquira
nafory understandlogs about aloetrlitty, The reforence nuctlon Wantd Flon
addictonal wourcos of weeful fuformation,

. : o

f

N

W
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Blestrical Safety {n Malntenance"
Bucerpeed from Hafery ip Waatewater Works
Tha Watar -Pollution Contral FudarALtun ‘ :
1900 Wiaconain Avenue , : -
Washington, DO 20016 .

VY T A U SR TR 577 0 Y S W) WY T T £ Y SOY TR 19 8 S DO O[T S 1 (Y 8 S g S e S 90 P e g S ) ) N g O ) T ) 91 g 7 ) o g Y 7 A 17 9N EE Y PR O Y e
Ly . . \

The following matevial can be wseful as an outline to asslat a -aupecviaoy
in raviewing, with new employees, the safaty measures Hhat are tmportant
while working with eluatrioity, .

L 4,3 Bl HELRICAL

Ordlunry 110V wlactriclty may he fataly hawdver, lower valtages' aud ]ow
' amporoge electriclty should not be underestimated, Extenslve studles have
whown that 0,005 amp will cause loun of muncle control and that 2V may,
on good contact cause injury. Therefore, all voltagen ‘above [2V ahould he
consldevad dangerous,” Eloectrical uyutamq\_t wanatewater works operate at
voltages from 120V to 4,000V or more, AlT oloctriclty shpuld be treated
cautiously and wlthnut guonnlng as to the nuturu of the elaatrioal aurcuit,
hlactricity kills by paralyaing the nervous ayatem and stopping muscular
-action, 'Frequently, electricity may hilt the breathlng center at the bame of the
brain and lnterrvupt the transmission of the nervous impulses to the muscles
responaible for breathing, In other cases, the electrical current directly .
affocts the heart causing 1t to cease pumping blood. Death follows from lack of
oxygen in the body. It cannot be determined which action has taken place, se
it 1s essential that: . o Lo
[. The victim be freed from the live conductor promptly
- by use of a dry stick or other noncOnductor. Never
- use barc ‘hands to remove a live wire, '
2 Artlficial respiration be supplied immediately and
. continuously until breathing 1s reetored or until a
. doctor arrives.
© 4,301 General Rules:——The\foilowing.are some gcnerél rules for electrical
maintenance safety. : ‘ ' : g

e 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
: C person who ig grounded.

2. Allow oniy qualified and authorized people to work on electrical
equipment - ‘or perform electrical maintenance. .

. .3 Keep all ‘electrical controls in eafe WOrking order, accessible,
< . and well marked.

o f‘ 4, Keep wires from becoming a tripping hazard. ‘ 2
- - . 75. Never use metal laddere or metal tape measures around electrical
o . equipment.

O
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B 6 Unlesy A wire g pnaitlvaly known ta he dead and & 1a twprayihle v
fovrit ko hegoma acgbdantally live agatn, handla tt as though it "o
wara a llva vire, ' '

/ 7. When warking around alectvioal equlpmah&. ke
‘ haward ae all clnes, ' .

8, Always work From a fLrm base, loss of halance Py
onka enarglead pavta,  Whew working over anergleed-fusnes or pacts,
aaver then with a geod alectviaal inaulator suel an a ruhber hlanket,

90 No wabety device ghould be pade Inoperative hy removing guavds, '

ualng averatuad Fuses, or hloaking or hypassing proteatlve levicea’

mlang Lo Le absolutuly essential ta the vepale or malntenance actlvity
sl then only after alevting the oparating personnal and mpalutenanne T

o auparvisor, )

. . . N v
4,302 Working Lo Pales on. Bnavglead Fqulpment t==0nn. pan should naver wovk'
~alone’ on enavglaad equlpment that operates at ovr ghove A0V,  When two men
work togather, one can dauble check the ather, and theve ls always ane man
avallabla to de-energlze clroults, apply flvat atld, or aummon asslotance in
_the avent of a mjwhap. Usually, there Lo sufflatont work so that botl wen
may work almultapepusly, There ave cases {n whlch an experlenced elactriolan
might safely work alone on equipment that oparates at, 440V, Ao oxanple i
work on a magnetlc starter 1n a dead front motor control center, with a poattive
moans of de-energlzlng the starter complotely, i1f this wotor control center ia
"locatad In a cloan, dry, well lighted area with good accesaibility, ' However,
contact with 440V may be lethal, and Lt Is a good genoral practice to have
two men work as a team od. equipment und‘cifculqa at that or higher voltage/
4,303 Holding and Locking Out Eloctrical Clreuitai--The most important
safaty requirement’ in electrical maintenance i to have and adhere to a
good system for holding and locking out electrical circuits when equipment is
being repaired. . O . y . : S
O . \ - - -
: This system should be developed”to sult 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 mechanicajl:maintenance. -
The chief requirements of any’aystem are simplicity and responsibiji¥
should be clear and should be assigned to the person who*is actual

{
U

in the locking out or releasing operation.

4,304 Grounding Lines and Busses:--Before any work is performed on a line
or bus that operates at-a voltage of 440 or above, in addition to being : v
de-energized and locked out, it should be grounded. - Of course, befdre grounding
the line or bus, 1t should be made certaln that it is in fact de-energized by
testing 1t with a.pre-tested voltmeter, | o R : .

4.305 Backfeed:--Precautions 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: T . : -

1. A tie with another electrical source; °~ .. =~ .
.~ 2. A control circuit that is interlocked with a control
‘ circuit fed from another source; L

*
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T The high voleage side of & patanklal ar eoncral Eransfovner
that ta not diseonnectest From the huw or the low voltages

» ~ Akde of the cranaformer that heconed energlaed From an
{ UREFANRONN BOUFeE ACELNG A8 4 AEAR-UR evanafarmer and .
energlatng the live ar a high voltdgey or '
hy  Reandby ar umargnnuy slantrienl power P OE, “

o 06 ﬂtnuudlng OF Portahle Blecerteal Paolsi-—Each partahle eleatrical
tool that g not tnherently double-~insulated ahould be aquippad with a

geparate alectrleal eonductor (in ve on the eord) that will effectivaly
growwd the matallle ease of the' tonl,  For 1OV, slngle-phase tools, thae'
predent practiee s to have a theee-conduetor eord, with the pase-grounding-
comdietor whead tooa, theae-prong polaviged plug (chat la, the plug showld be
“dadbgnad or lneerelon tnto Ehe seceptacie In only ane way),  The maktng
conkaet by the veceptaole for thia grownding pluy bs wired to a speelal k

Cgvoundlug whea eavelad fn the same condult with the supply wives, This
chitugtor Le wormally solovud green amd showld be uaad only foe equipnent
prownding., N

o Racontly, doublo=lnaulated portable uluutrlcul toola have heen manufuuLurud.
ebimtnating the need for the groundling couductor reforvad to ahove, Perlodle
chocka ahould ba nade, howavar, to ensura that the Intagricy af the double
tnuplatton has wot boaw damagod, with vapult lug dangaroun electrionl lankagea.
Tha cord should alee be examlned parlodleally ta ensune apainat leakage causad
by wear, cut, ov abranlon,  Extrvoms cara should ho usod when worle e peviarmed
v 'wot locations,  Portafle olactvloal toals should wdt ho uhad where an
coxplostve hazard ‘oxtutie Lt Lu vecummendod that tools ba teated with a portable
" ground fault lnturruptox hufore chocklmg them out of a tool room,

4.307 leu Busson and Spuclullzud Locutlona:——uuforu wnrklng Inelde
switchbonrds, power cabluets, and other lecatlons where, there are exposed- -
enarglized busses or parts, all conductoras ahould be de-enarglzed to the
graatost dugéuu practlcal. If some clrcults remaln dnorglzedy the following
precautlons should be taken to minimiza the poaaibillty of Bhock or short-
clreults .

1. - All live busses should be covered with 1nau1at1ng blankots.

2. The groatest cautlon should be used to provent accldental contact
with live busses or parts within reach. Extra care should be
takon to- prevent dropping tools on livu buaaea or fulllng agalust,
live busses or parts.

3, - Live parts should be touched only whon absolutely necossary

"~ ‘and then only when standing on a dry insulating surface, clear

, all other conductors or grounding surfaces. Rubber safety

. gloves In good tested condition and approved for use on the
voltage 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.

5. Rings, watches, metal frame glasses, and all other jewelry’
should be removed before performing such work.,

N

L R Ay ] ‘
s . V] 5 .
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4308 Newrra b draundlugi==The present general pracelen iy £ grannd the
neneral aof plant distebhncinon and we il igat bon supply systens,  Thig Provides

the Fallowlng safaty Fudburan) .

b the valtage hetween @ny of the phases and grownd 1s }imY ted
© o thw peutval valtage phase (BA, 6 peveent of Line voltage), .
A b the event of apy aceldental ground in a place of eleetrieal .
qubpment v wirbng, grdund fanle vurrvept will fldw, crip
i ebvenlt breakee, and thevehy separate the fanlted ctrenlt
Fram the system, (L many oldur plants, the nentral of the
paway utlllanclnu'vﬁ?rwgz bo LefE ungrownded 80 that assegtial
squbpment may he kepe 1y savvipe Femparavtly, sven thoigh a
Hingle neeldental ground exlats, LEZauel an wngraundad:
Hyubem axiatn, |t ta vacommended that L he modifled to g .
Brovmded ayatun,) B suel g aydaten, howaver, rhare lg nathing
o Himle the voltage that might appear hetwean a phase
tondunkdy and pround, and thila voltage way, g eertaln cages,
rench savernl tlmes the value af the syatem voltage, Thus,
A A work by oiy 440V aquipuent, wanld bhe nuhject €0 a posalble
dhoek From weveval, tlnes this valtkaga, ,
Fov thin voason, My aneh wgraunded aystous, {(t I egdential
that the ayutem he equippad wleh a growd detector and alarm to
nElky operating pavaonnel tmedlately tn the svent of the a
veenrvones of an ace bdental gromul and that mensures be ;
taken to lecata the grownd and to disconnect the grounded
aqulpugdr o elyeult Fvom the syuten lnmadiataly, :
4,309 Motallle Objoets Ly Work Avuux~~A-pnCunglnL~huzuvd In electytleal
worl La amall ‘mutallle obJactuy such ad toola, fhvnu1uhtn. aud Juwulryt

makfug contact with or uhortdng aerous lve eloctrivyl. parea, Pllecs,

nerow drivers, weonches, or other tools uned o oloctrleal work whould have

Insulatod handlos, The unlnsulatod working uurfﬂuﬁh of  these toola nhould-

he uu'umull_uu pract feablo to minimize the ponslbiity of wetal contactluy
llve parta.  EBlectrleal tape 6r other Lnaulating matarial may be waoed For thia
purpoae, but Ltw uye should be dtscouraged; Lusutatod tools aro much more
praferable, Mutul‘flushllnhcu.uhuuld. of. course, nover be usod, Jowelry
of any Kkind should not bo worn when worklug with og noar alectrical elreutery,

o ' .
4,310 Exploulon—vroof_Equlpmont——neforu breaking the seal on an uxplunlont.
proof euclosure, make certlan that the work area has good ventllatloun, A

“gas check should be made,. Nearby equipment ‘and facllities should be shut

down 1{f practlical, The area- should be continually monltored for gas, and
only nonsparking, nouferrous, tools should be used, On completion of the work,
make certaln that the exploslon-proof fittinfs have been adequately vesealed, .

4,311 Current Transformers:~-The secondary circuit of a current transformer
should never be opened while the primary circuft 1is energlized, becauso a very
high voltagef may thereby be set up in the secondary circuilt, Thig high ’
voltage may fcause shock to personnel or may even result in failure of the

insulation, fwhich, in turn, could subject the secondary wiripg to the high
primary sysgem jflcage?’with dangerous consequence. C

.
- . ! -

-



" . 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 712, 000. For such equipment,. the sérvices of
" the’ public utility providing the service should be obtained..:Usually such

" substations are furnished and installed by the public utility, ‘and therefore,
- employees of the wastewater works should be prohibited from pethtming any work
on them. o _ R o .
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- with permission, below. As indicated earlier in section I, other lessons
in the TPC guide on plant safety are equally ‘promising for use in safety

education of supervisors and workers in vastewater treatment systems.
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‘Lesson Seven — Electrical Safety

m . /. T . . Co : £y
wNormatly, eloctncnty 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 dlsregard electricity can become a deadly hazard. Injuries ‘and
- death can resuit from direct contact with electrical current. You deal with . .
olectrictty every time you turn on the lights, plug in and operate an electric - -
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 whtch electrical current is flowing. :

Thlslmon explains what electricity is and how itcan affect the human body.
-1t also explams and illustrates some of the safe practices and uses of safety
devices that can help you control, avoid or eliminate electncal hazards with

O
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empham on safe use of portable power tools,

Thq Nature of Electricity

7.01 B,'efo‘re'y‘ou can protect y6urself‘ against the

hazards of electricity, you must know something
about it. Electricity is energy in the form of tiny,

-charged particles (electrons) which flow through a

closed. coqductmg path (a circuit) like water ﬂow-

ing through a-pipe. Electrical current is tht amount -
of electrons flowing past a given point in a given .

time and is measured in AMPERES (AM-pcers), A
pressure, electromotive force (emf), causes current
flow. The pressure is measured in VOLTS As the
current flows through a circuit, jt is bemg opposed.
This opposnion to current is called reststance and
is musured in OHMS

7.02 The ’amount of ent (amperes) ﬂowmg

through a-circuit is directly propomonai to the’

electromotive force (volts) and inversely propor-
tional to the resistance (ohms) of the circuit. This

.

. relationship, is called OHM'S LAW and is Expresséd 2&,} :
as . . ’ o

where I = current in amperes L
E = electromotive force in volts
R'= ‘resistance in ohms

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

7. 03 The energnzed conductor in an electncal cir-
cuit is often called the HOT wire. Electrical current
flows to the loads such as portable tools and lights
in’a circuit through the hot and neutral (grounded) -

°

-
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soeaenmomou . -~ ,DISC GRINDER
DRAWS'10 AMPERES * DRAWS § AMPERES:

,.'F@ 7-2. Total cd_mn_t depehds on total load.

e Fig.7:1.  Two-wire grounded-neutral electrlcal
[ gircuit. - v L .

*
.

-;wires. The wrres are ldentlf ed by the coIor of the’ becomes an added lond which also increases the
] msulatlon" black or. red for thé hot wrres and white total cm:\;rt current. The nmount of current increase*
for the neutral wires, as ‘illustrated in Fig. 7-1:Nor- " will be determined by the electrical resistance of
mally, current flows through the hot wire and the your body at that partrcular time. The magnitude °
loads, returning through thé neutral wire: An ad-- of current flowing through your body- will deter-
. ditional grounding conductor (green wire) provides mine the severity of shock and extent of injury.
grounding for the cases and frames of tools, out- ‘ . . :
 lets, and appliances, Electrical accidents and in- 7.06 ° Electrical circuits.are referred to by their -
"~ juries- can occur when a SHORT CIRCUIT (nccr- voltages. The ' most commor voltages for residential
dental connection between two points in an elec- and' industrial applications are. 120, 240, and 480,
.trical circuit) or ACCIDENTAL GROUND (unin- Circuits for ordmary lighting and small fractional-
“tentional connection of a current-carrying con- horsepower motors are usually 120 volts. For large
*" ductor to ground) provide an alternate path through motors and plant machinery, 240 and 480 volt cir-

Q
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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-

t.. . cuit according to their resistances. Total circuit
current depends on the total load. For e)'tarhple in
a circuit where a soldering iron draws 10 amperes -
of current and a grinder draws Samperes, total
circuit current is 15 amperes, dmded as shown in
Fig. 7-2. B . i

7.05 Ifaelectnc drillis ndded to the CII’CUIt and
draws an ndditlonal 7 nmperes of current, ‘the total
circuit current will i 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

et

o

cuits are common. The National Electrical Code B

defines high voltnges as those exceeding 600 volts -

and low voltages as those between 24 and 600 volts.
This can be misleading in l/ rms of safety, however,

Do not be deceived mto‘t nkmg the term low volt-
age means low hazard, because you can receive a

shock or bufn from any energrzed cxrcurt no matter

what-the voltage mny be.

7.07  “Safety” low voltages are those voltages

lower than 24 volts. not because they eliminate .

s

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 12 volts. Fot a worker in a metal -

tank, shocks from a normal |20-volt circuit can be

fatzy “Due to the lower energy level in low voltage
devxces, a less severe shock is likely. Thus, safety
lo voltage deviges are recommended for work
insi ks or in hazardous atmospheres,
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Electriul ln;unes

“7.08 -

£

The. extent of i 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 kength of time you are in coritact with the

current. Voltage never killed anyone. it is current

that does the damnge.

27,09

_ -‘Compnred'to the amount of current nor-
+ mally present in most circuits and appliances, the
. hazardous -and fatal levels of. current are very

small-considerably less than one ampere (see
Table 7-1). Note the current values are given in
milliamperes (thousandths of an ampere), so 200

mrlllnmperes 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 than enough to be fatal if ‘the
*same amount of current ﬂowed ‘through your

body.

7.10 .

L.

711

* grou ndmg

'Electricnl.shock occurs if your body be- i
comes part of an electrical circuit, ThlS can happen
in three ways:

- 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,

CONTACTING A CURRENT-CARRYING
CONDUCTOR WHILE ITISIN CONTACT
WITH GROUND

Table 7-1 Effects of electric current on the .
human body.

. CURRENT
(Milliamperes)

EFFECTS

Rangn

Non-
Lethal 9
Range .

Lothal J

[ 10r less

108
Bto15

1510 20

|20t050

(50 to 200

pverﬁzoo

_ Shock Is felt but not painful In-

"mntrol is not lost.

“the duration of the shock.

No sensation - probablv not’ Mn
felt

dividual can let go at'will. Muscular

T

Palnful shock. Indivtdual an Iat
go at will because muu:ular oontrol
isnot lpst, -

Painful shock. Muscular control is.|-
lost. Cannot let go.

Painful. Severe muscular contrac- |
tions. Cannot let go,

Possible ventricular fibrillation. (A
heart condition - that resuits in
death - no known emergency

remedy available on the job)| -
.Muscular contraction and nerve

damage. .

Severe bums and severe muscular
contractions - so severe that chest
muscles clamp heart and stop it for

'pnssi'ng through the heart. and lasting only. one-
third of a second can cause ventricular fibrillation :
(vensTRIK-ya-lur ﬁb-ril-L'AY-vshun) of the henrt ,a

"F/g 7-3.  Fatal injuries can occur when shock -
current passes through your chest.

_hlS is unintentional

SHORT ClRCUlll‘SjThes occur when the

" hot conductor contacts metallic.parts (han:

dles or frames of a'tool, for example). caus-

-ing them 10 become energized. You can re-
“ceive a’shock if you are in contact with

these energized parts-wheh thls happens. .

Sy

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*7,
passes across the chest and eith

hfpugh or

around the heart A current’ of 100 milhamperes

[

the current "~

R 76

}"
?
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condition whgré the heart flutters uselessly-and cir-

. culation stops, 1t usually results in death, because
revival rcqulrcs immediate use of a heart defibril-,

lator by a .medical technician. It is unlikely the
equnpment and the personnel will be avmlablc to
ald cvcry vxctxm of fibrillation. :

. 12 The effects of nonlethal amounts'of current -
" passing fhrough the body range from a mild tingling -

sensation’ to severe pﬂll’l and muscular contractions,

* The muscular reactions are particularly hazardous

"= when you “freeze” or are unable to let go of the

source of llie shock. Other effects include burns,
internal “hemorrhaging (severe internal bl 9ding).
and respiratory problems. In addition, secondary

“accidents can result when you suddenly pull’back
_ after receiving.a shock.

-

7.13.  Despité :being in the lethal range, shocks

from currents in dRcess of 200 milliamperes afe not

necessarily fatal. If the shock is severe cnough in-

" stead of causing -fibrillation, . the heart stops com-

pletely because, the chest muscles contract, Then, it
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 pro«.cdures must be administer d
within three tq.four minutes to save the victim.

" delayed longer than 4 minutes, life cannot, be re-

’.Q:{Ipred. o o

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 ix. still

~in contact with the current. I you cannot shut off .

power, drag or-push the victim away from contact
with a piece of dry rope, cloth, wood, or other

nonconductive material. Be sure’ the “item is dry. .

because current can ﬂow through wet rope, cloth.
or wood. If “live’ wires are lying on or near the .

victim, use a dry nonconducnvc object to lift: them‘_

--away or to pull the vxcnm to satcty Then call for

mcdlc.ll assistance and begin ﬁrst aid lmmedmtely

‘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® effedts. Howevcr. skin conditions.
change too often and mpldly.to pe depended on

.

X .. . ] ‘77. .

" Table 7-2. Typical electrical mistarnoes.'

Dry wood — 200,000 to 200,000,000 chms pcr mch
Damp wood — 2,000 to 100,000 ohms per inch
No. 10 copper wire — 1 ohm per 1,000 1t ] )
‘HUMAN BODY: - - o,

Dry skin = 100,000 to 500,000 ormu

Waet skin {perspiring) — down to 1,000 ohms

n water - down ‘to 160 ohms,,
From hnnd to-8 foot ~ 400 to 600 ohmx

Through lhn head, lrom o1 to ur. approximately 100
ohms

4
OHMS LAW: 1-E

-

Pressure (volts)
() P - —
. QUANTITY {AM ERES) tanca (ohmel

EXAMPLES: . .- o g
. A. ry skine ’
voits <~ 240,000 ohms = ‘less than 0s mlllnmpern

B. Moist or wet skin: .
120 volts = 1000 ohm: = 120 milliamperes

€. Skin immersad or dtenchod
120 voln < 150 ohms = 800 mulump«n

: for_shock protection. With dry skin, a shock froma-

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
the. 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 mxllmmperes,
which is substantially above lethal levels.

.

Préventing !?l_ectrical Accidents ‘

7.16  Electrical accident prevention is simply

avoiding contact with energized circuits, While = -

"operating electric tools or equipment; insulate or:
‘isolate the current- ,carrymg parts. During mamtewl
.nance, repair.- setup, or servicing of-electrically
powered devices, shut off power or, at least de-

energize: the circuit involved. Lct local safety pro-

cedures and common sense dictate when to t.lkc '
€lectrical safety measures.

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 .

- f

e
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* sheets or plastic shields over and around exposed
_energized parts where contact can occeur.

. © e . ._“4 N A ’ - '
where the’ lnsulatlon is damaged or strlppéd away below or at maximum rated current levels For,;n-
to make circuit connecnons o v S -stance, many 120-volt .circuits Operate at or below-

' ’ "0 amperes. Should this current be exceeded, thg .
7.18 eres with’ damaged or detenoraled in- Circuit . is subjected to an overcurrent - condition :
sulation should be replaced. Only. for emergency (overload). FUSES and CIRCUIT BREAKERS,
. temporary repairs should these wires be wrapped however, act as safety valves for electrical circuits ~
with electrical tape, Where two or more wires are. and they open the circuit’ when overloads or short
joined, the connectlon is normally taped, or urcuu conditions occur. They protect you ‘by pre- -
capped with a thimble-like device called"a wire nut ventlng ‘operation of equnpment ‘with damaged or
or coated with special "‘potting" compounds ‘to  Mefective circuits which could produce shock haz-
prevent accldental contact wuh a bare conductot=> ards. They also protect equipment and circuit com-
> ponents from damage from excessive: currents.
7.19 When 'current-carrying parts of an electrical. - o :
circuit must be exposed during maintenance, shut '7 22
off and lock out electrical er. This not only
_prevents accidental equipment . operanon during
maintenance, but also prevents mjunes 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 energlzed and: which are not.
before starting the job. If poss:ble. place rubber

A “blown"’ fuse or* tnpped" 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 problem is corrected:
Normally, only elecmcmns 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'deencrgized Do not attempt
.‘any ‘of these tasks unless you are authonzed and
trained to do so.

7.20 -Always make sure-you know what ‘is be- . S ! o - :
“hind or under material you are drilling or cutting 7-23° Fuses and circuit breakers, normally provide

* with a power tool. Should the tool penetrate ener- - adequate overcurrent protection, but are not de-

-Rized electrical wiring inside a wnll or behind an pendable protecnon against ‘'shocks for two reasons.
,obstruction, accidents .and. mjunes can, occur. First, they only react to currents-gréater than their
Current from the energized circuit can figw reted amperage. This means a 1S ampere fuse is not
through the tool you are holding and through your . affected by a short circuit producing only 10 am-
-body to groynd. Avoid such accidents by referring  Peres of current, and that is more than enough to
to electrical blueprints or consulting the electrical ill somebody. Second,-fuses and circuit breakers
department to be sure no wmng is near where you do'not react quickly enough. A shock current of

must drill or cut. : * 100 milliamperes for one-third of a second can be
fatal. Yet.it can take longer than that for a 15 am-
Overcdrrent Protection . : pere fuse or cjreuit breaker to open a circuit even. -
‘7.21  Electrical circuits are designed to operate: when the current is in excess-of 15 amperes ’
, “

. . . Lo T . *
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Use thcsa progrnmed exerclsgs to help check your learning progress.

.s'

A%

trical circuitswhen_________or
: conditions

" oceur.

7-1.  Electric currentin a circuit is meas-
©. - uredin % I )
. ‘71, AMPERES
REF 701
7-2. Ndrmal current flow in a circuit is
: - through the hot wire and the loads, : S SRR
returning through the. 7-2.  NEUTRAL, WHITE, or GROUNDED
wire. . :
REF: 7.03
7-3.  High voltages are those exceeding : i '
volts, Ind "safety’’ low voltages 7-3. 600 voits
are below _____volts. 24 voits )
74, Electric shocks are caused by — » : : ,/\‘»fi:
'NOTbv | 74. CURRENT -~ %%
’ 7 VOLTAGE
: REF: 7.08
7-5.  Electric shock is more likely to be .
.. - fatal when the path of current is o '
) through or near the _ .76, HEART
7 i. REF: 7.1
76. Té rescue a shock victim, firstlift > - ' '
"~ away “live” wires with a dry 7-6.. NONCONDUCTIVE object. Make sure
object, then pull him ' the object is dry. -
‘ to safety N .
' ‘ REF: 7.14
7-7.. " Electrical accudents are pfevented by
) avoudmg . with energx;ed : .
: Flrcunts. : . 7:7.  CONTACT
| ~ REF:ide
7-8. * Fuses and circuit breakers open elec- - 7.8. . OVERLOADS or

" SHORT CIRCUIT conditions occur, They

open the circuit whenever current exceeds
the ratings of the fuses or cuam breakers.

" REF: 7.21

79 °

g
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. Glotinding

" 7.24- ‘A GROUND is any conductmg connection
between an electncal circuit and earth. Unplanned,
unxntentlonal connections to ground 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- -

.

|
7 25 ClRCUlT GROUNDING can be more casily
~understood by 'looking at low voltage secondary

By

" circuits found in most industrial plants. Such a
- circuit, 120-volts, 15-amps, with a 10-ochm circuit
gtound 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

&rcuit 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 the,conduit and the circuit are

separately grounded, as in Fig. 7-5, there is still a

risk of shock when.a fault 6ccurs. 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 unfused
conductor. The 4amperes of current are not
‘enough to blow the fuse, but more than enough to
cause injury "o‘r death. In addition, there is an

80-volt potential between the conduit and ground.

e
7.27 = Connecting the conduit and the neutral
conductor to a common . ground, as shown in

- Fig. 7-6, provides'better_ shock protéction than the
other conditions just described. The conduit and-

the neutral vire are connected at the ground 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 conduxt but only for. the short time it
takes the fuse to blow. o )

.

a

_.ductor is connected to ground. This connection, is |
g referredf,to as the circuit ground, *

15AMP
o FUSE
I
120
VvOLTS
ST %o 120- ¢
A .
CIRCUIT - -, \*—,, VOLT
GROUND . - X GROUND
10 OHMS = FAULT |

Fig. 74. Circuit grounded — condu:t not

graunded

FAULT CURRENT 4 AMPS
FUSE DOES NOT OPERATE
VOLTAGE OF CONDUIT 80 VOLTS ™\ ),(( cououn’

. 16 AMP FUSE
7 3=y
120 -
VOLTS g
‘ : .
- T
- CURRENT |
10 ’
OHMS

Fig. 7-5. Circuit and conduit grounded separately. )

o

coNourT Y FAULT

—C T}
120 FUSE
voLTs

25 OHMS
FAULT CURRENT LARGE .
FUSE BLOWS QUICKLY . -
VOLTAGE OF CONDUIT SMALL'AND MOMENTARY

Fig. 7-6. Circuit and con?u:t connected to
common ground. ’ ..

7.28 EQ__UIPMENT GROUNING is a method
of shock protection for both portable and station-

- ary e.let':trical'equipment: It uses an additional wire
(green) to-ensure the handle, case, frame, or other

exposed -metal parts of an appllance are connected
to ‘ground. As shown in Fig: 7-7, this grounding
wire does not carry current except when a short
cifcuit occurs and a fault current develops between
the hot conductor and tool frame. If the. fault
current is large enough, it will blow the fuse-or trip
the circuit breaker. If not, the grounding wire at
least provxdes an alternate ‘path (mstead of throUgh

v Ng) 80

] . LAR V]
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NEUTRAL y WHITE
GROUNDING WIRE o e GREEN
HOT WIRE - - - - - 1 RED

ELECTRIC
APPLIANCE

™)

- current is carried off by the grounding wire.

Fig. 7-7. Typical equipment ground[ng circuit.

your bddy) for carrying off a fault’current.

amounts' of current flow, and the fuse blows or the

. circuit breaker trips to open the circuit.

- 7.29 The shapc and : arrangement of plug prongs

and outlet slots prevent incorrect connections of
the-equipment grounding circuit, When a shortfcxp
cuit develops between the hot conductor and the
frame of a two-wire ungrounded appliance, there is
no altem‘at.e' 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

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 hlgh'

. resistance to the flow of current. This can cause

Ny
soriie of the fault current to flow through your.

"body instead of being carried off by the grounding

wire. For this reason, it is good pracuce to regularly

) _check the condition and security of the grounding

wire in tools and’ appliances that have equlw

grounding provmons

_ Protectlon"Against Ground Fauits .
:7.31. A GROUND FAULT is any path (circuit)

established’ unintentionally between a cusrent
carrying conductor and ground. Besides occurring

“in defective equipment, ground faults can result
_when serviceable equipment is abused, such as acgi-

dentally setting or .ropplng an energized electri¢
tool ‘in water. Depending on conditions and the
nature of the contact, a ground fault«has either
high or low resistance. If it has low resistance, large

N
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7.32 S_hock 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-
T:RRUPTER (GFCI) can protect you. agamst_

shock.: Under normal conditions when no ground

faulthgxigts, 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 shown in
Fig.- 7-8(B). The GFCI detects this imbalance and
immediately opens the circuit before the fault ‘

_current can reach a hazardous level.

F/g 7.8 Ground fault circuit /nrerruprers (G FCI).

T GFel “
R FAULT .
i '
. RESET o -
NEUTRAL |BEZ® O
—— " 71EST

BALANCEO CURRENT - NORMAL OPERATION ~
GFCI DOES NOTHING -

OIVERTEO
. CURRENT
HOT : .

__.!LELJI!.‘A‘-_
REOUCED CURRENT IN NEUTRAL
WIRE OUE TO CURRENT OIVERTED
THROUGH FAULT
‘GFC1 IMMEDIATELY OPENS )
CIRCUIT TO STOP CURRENT FLOW

&

(o
ol
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7.33  GFCl devices supplement the protection of-
fered by fuses or circuit breakers because they react:

. instantly to very smakll amounts of fault cufrent,

~

" Fig.7-9. GFCI dewces at the point of use.

- For example, some” GFECls react (trip to open. the .

) urcuxt) in_only 0.025 of a second for-a fault cur-

rent of.only 0.005 of an ampere (5 milliamperes).
The GFCl reacts only to ground faults and not to

'_short,circuit's (hot-to-neutral or line-to-line faults).
However, short circuits often create a sufficient

overload to trip circuit breakers and blow fuses.

7.34 'Exumphlcs of portable’ GFCls for protection
at the point of use are illustrated in Fig. 7-9. Some
plug-m units are small enough to be carried in a
tooibox. For permanent applications, wiréd-in
models and combination GFCl/circuit breakers can

‘be installed in or near the distribution panel. Some

outlets or receptacles also have built-in GFCls. Be-
vause of the variety of GFCls and the protection
they provide. many plants arg'insti:lling them in*all
normal duty. 120-volt electrical circuits, especially

- those for portaple etectric tools.

Hazardous Locations . _ e

7.35 © Electrical equipment and wiring installed or.
used where fummable. materials or explosive at-
mosph'crcs exist require special safety measures.

. s .
.That s, designed to “prevent the ignition of a
surroundin'g hazardous ixs or vapor mixture.

7.36  Electrical equlpment consndered lNTRlN~

SICALLY SAFE is mcapable of ‘reléasing enough

ell.eutnc.xl energy to ignite a hazardous atmosphere

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 this reason, intrinsic -
safety- is ratcd and spccnﬁed for certain maximum

proportnons of various materials in_ air.
A

“a

of containing an explosion Within itself. so the éx-

7.37  EXPLOSION-PROOF equipment is capable

plosion cannot ignite the sun‘oundmg atmosphere, .

The enclosures and guards p}
in_ hazardous locations Jre’ explosion proot. The
special, protected hand Iamps used for .teniporary
hghtmg in such areas is another ?Jmple

Portable Power Tool Safety

7. 8" Never use faulty power tools. When tools
or their cords are d.xm.xgt.d or defective, repl.xu:
them at once with tools in good condition. Damage-

When the hazards cannot be limited or eliminated a to electric’ wiring and insulation’ can “cause the
metal parts of any tool machine, or structure to.

by ventilation. then. IOLal codes and regulations
usitally require the equipment and wiring to be in-

trinsically (mhnrcrvly) safe and/or explosion proof.

become conductors of electrical current. Also, un-
‘less you are insulated from ground. you will receive

N

Hervey Hubiell, Ine

"‘ed over light bulbs o

L&
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’

a-shock 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 currgnt harmless if it.is
- correctly designed and securely connected.

7.39 ~ The reason for grounding tools
chtnes ‘is becnuse resistance limits curre

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

the-current. Clothing and dry skin offer some resis:
tance and protection, but a properly connected
* green (grounding) wire in the three-wire groun'dmg'
" system provides a better pnth of very low resis~

_ s,tance to ground

and. ma- |
nt. More

diverting -

TWO )
PRONGS
(—
e
THREE -~
- . . ;Lof,s;_l

ADAPTER GROUND
"WIRE "PIGTAIL"

ACEQUATE PROTECTION
JEPENOS CN THE
RZLIAGILITY OF -
THIS GRCUND

THREEWIRE .
SUPPLY CORD

7.40 . Unfortunntely. the three wu'e groundmg
system is not foolproof because it can be ignoréd , DOUNH'BU'GM Tools
or evaded, and the results are nccndents and in-

juries. A threewong plug cin be connected to a

: two-slot. receptacle with an ndapter as.shown in
Fig. 7-10. The short* "plgtall" e completes the

ground connectton circuit. Howew, ver, thts

frequently lgnored because it takes a little extra

time.and effort to connect it. Even when

_nected properly, the. connection point has to be a

pigtail.is

it is con-’

reliable ground or protection is lost. If you use an
adapter, you must connect the pigtail to a suitable

.ground.

7.41 Equipment grounding o'fl'ers no p

rotection

if the grounding contact is broken off or bent over

in -an-atfempt to insert a three-contact plug mto a 4 45

two-contact receptacle. This is aq?eltberately\unv

.safe act for which there'is no excuse. Use

either an

adapter or a three.wire grounded extenston cord to .
reach a source of power through which the_ground-

[y

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 7.46 Workers' in every plant should tnke these
while you are grounded through the tool you are precnutrons for electrical safety .
holdmg. you will receive a shock. So be aware you . ) )

and take CONSIDER ALL ELECl‘RlCAL ClRCUlTS EN-
special’ precnutlons to nvond contact wrth\henrby ERGIZED AND DANGEROUS unttl you are cer-
" tain they qre not. . e e

are grounded when. holding the. tool,

energized circuits. ’

83

“~Fig. 7-10. Proper use of equipment groundmg

adapter.
k]

7.43 Two-wxre DOUBLE—INSULAT.ED tools are

.‘nltemattve(s to the three-wire equipment groundmg
-system. They are designed and constructed so* th%’
operator is insulated from possible.shocks by acase

or Imer of insulating material.

_ 7_.44 All tools powered by electrical erlergy have
"FUNCTIONAL INSULATION: the ‘normal insu-’

lation around wiring and other current-carrying

parts. Double-insulated tools have an additional, in- -

dependent insulatioh system called PROTECTIVE
INSULATION. It protects the operator from shock
if the functtonnl insulation fails.

Some, double‘-insulatml have plastic
housings similar to the plastic case of the portable
sander.’in th 7- ll Tools with metal“exteriors. are
double insulated . with a plastic inner Jiner which

surrounds and |solntes any-metal party that might .

addition, the: housu‘lgs of switches ox controls are
made’ of nonconductive, mntenals/ nd the tool
shaft or arbor is fitted with an insulating sleeve

’

become energtzed if functional msulS ion fails: In
Electrical Safety

1

O .
o2

r~ ) : : e

Y



.Fig. 7-11 Adouble-msulared tool, ! LR
. CHECK YOUR WORK AREA for puddles or wet SHUT OFE AND LOCK ouT POWER before e
surfaces," nearby energized circuits that must be pairing a Circuit or attempnng a mechanical repmr '1
.-avoided, and melal plpes or. posts agamst whxch near an ‘exposed electrical hazard, e a’
-"you, could \)e grounded . . N
. ‘ EXAMINE ALL ELECTRICAL, Toouﬁv AND
DO NOT WEAR RlNGS WATCHES or other EQUIPMENT ‘for signs of damage ordetenorntxon
metal Jewelry xtems when workxng near eleclnml

ghreuits, " DG.NOT ENERGIZE OR DEENERGIZE ‘ANY 7.
' . ' ELECTRICALCIRCUITUNLESS ﬁ P

NQT,,USE METAL LADDERS or umnsulated
etal tools on or near Cu'C\.lItS l. You are authonzed to do so . S
- Yor’i are famxlmr thh crrcuit controls and r‘ i

you know what is connected %n the circuit. -

: USE°0NLY lNTRlNSlCALLY SAFE OR" EX‘ S
‘__PLOSION -PROOF TOOLS AND HAND LAMPS in r -
. hazﬁrdbus ﬂfocanons : Minimize shock hazards “in -3, AH olher workers are not in danger and

metal tanks by, usrng low voltage (6 or l"volt/ have be,ep specnﬁmlly notxﬁed power “is:

"'equlpment; R LT _ - about to be tumedon or off. .

O
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' tagﬁtlonal connectlon t’o grnyqd‘l '

) efectrical circult, any. unplar\ned, " '

ln equipmant grounding the green .
lv 'wire provIdes an alternate path-for

‘

0.

FAULT CURRENT, It provides'shock
protection when the case or frame of
- a tooI is enargized by a fault current.

' ‘-REF: 7%@ .

‘:FWhan a fault has a high resistance and

{‘V- - fault ):urrent is not enough to blow the
" fuse, a can protect you against
Iectrncal shock

134 (ground fault clrcunt intar-
: Dter)

‘ReF: 7.32"

7’.1 2

INTRINSICALLY:safe or
- EXPLOSION proof .

néF: 7.35,7.36,7.37

the operator from shocks

. i
a

7-15.

7-13. GROUND. if the “pigtail" wire is not
‘connected, the protection oftered by _
‘the three-wnre system is Jost.
‘ _ HEF 7. 40  * l
Oha tf\ree-prongplu&“lt is an uhsafe 714, BEND OVER or BREAK OFF
ctto . the groundmg K This eliminates the protection offered
or B# ' , by equipment groundlng
’ R REF: 7.41°
.’ _ . ‘\ e ..
3150 A lmér of msulaung mata;uf in "
0 2 tools protects 2
- DOUBLE INSULATED-

HEF 744,

:’.\ 7416, All ele:ctricai circuits s‘hould be con-

sidered

_and dangerous o

until ‘pfoven ¢ otherwnse

@

Y

.

7-16. EN%GIZED

FIEF
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: ;llowlng in an electrlcal clrcuit?

: When the |nsulation on current
© garrying wiresin a circult is damaged - - -

fe-!'srsv'

H < By :
) ‘ i ¢
.‘9'3?,} . 3
What unlt is used to. measure the currep ‘7-6t . Wgwjz it good practice to connect the

mahtral ‘conductor ‘and the metalllc
" contfult of an electrical circuit'to a *

Ca Volt,,'l o S 'comrnon ground?
b. . Ohm : ' o 3 .
c. ~-Ampere » ) o Better shock protectlon
d. Watt. =, ¢~ o Ellminate ground fauilts
S - - ':Reduce fault current
Electric shocks are usually fatal if R ‘ A lmprove circuit emt
shock current excesds = R e A ‘
. P - -1'?7'?'; - The equipment groundlng {green) wire -
a 0.02 amperes ‘ T “does not carry current except when
b, 0.02 milliamperes . = . - e
c. 0.2 amperes . Ce 7 g, _afault current occurs - ‘
. . B i . », - - . 1
d. . 0.2 milliamperes- T b. itis not grounded ' .
‘ i c the fuse blows | <.
T e d overheating occurs
~ Which of the following effects of - ...~ .~ - e - .
electric.shock require immediate = =~ 7'y

78\ A device that reacts to open the

"%’ circuit when a fault currentas smaj) .+
. as 10 milllamperes occurs is called afan’

at'eehuén by trained medical
pe(;onnel?

Ca -“Muscular contractions : .. :
b.”  Ventricular fibrillation . - cxrcnﬁy;eaker :
) ‘ .- . b EMF detéctor . :
c.. ./Qeflbrlllation : L : GFC! :
Cdo T Al oltheabove ' e NORE

} - Tl{e purpose of the short “pigtail” wire
' on.an 'adapter for- 2 three-prong plug isto-

or deteriorated ' the wires should be
¢ a - Vellm’lnate static sparks :4 )
b..... complete the grounding CIrCl.Ilt
o replace aGFCI'

d |ncrease Ilne-to-line reslstance

T replaced
separated

15ampere fuse ina: 120~volt clrcult to rotection agalnst shocks is provndelcp%lh

What amount of current wrll cause a "g;, . 7-10. E/hen using a%uble-lnsulated tools,
open (blow)? . Y the

. 'two-‘v'vire supply cord o
three-wire supply cord
plastic case or liner . .
_pigtail wire '

fl'

L ~Allof the above

/e g

A T
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o ANSWERS TO SELF-CHECK QUIZ U
EER X TP ,Amper'n.‘R'EF: 7.01.

0 0 72, o O2amperes. REF: Table 7.1,7.09. R
. . 3 s . 7 . - Lot L. ’ . " . '
7.3, b. Ventricular fibrillation. REF: 711,

' o Y ' 74, a Replaced. REF: 7.18. S

\ . v . .
) © 7:5.. c. Acurrentexceeding 16 smpares. REF: -,
7.23. o o
. & . -
78 '1:3'.} Better shock protection. REF: 7.27. *
77. o Afaultcurrent occurs. REF: .28,
78, c GFCL REF:733, ., = S
: : 79 b. Complets the grounding circuit, REF: -
. 740 | o '
7-10. ﬁ“ Plastic casa or liner. REF: 7.43,745. . .~ - . 4
Y ’ a g
- = 'v,:j' ",, \“QS
o e
o
W, \. .
- F
. TPC Training By
. - ' Bareington. il
. o . .
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WQrkoru ln*wautowuter treatmont ayatoms are subjact tu dnnguna3 ﬂ”
9880cintud th fires and exploaions.. Eleétrical fires are, nlwqfq
posalbllit hfu plant that’ uses lnrgo amounts of uloqtricit'~t

L pumps, fdna, -gonvayers, lncinerators, and other: equipment.mh

t -gasoline; and qtHer substances that can result in Class B fi;uﬂ

- atored innfuinﬁy large quantities. Inatruction;regarding vafio
vof irea;" how they can'be extinguished, and atiil better how: they c
prevented is an 1mporbnnt parf of a safety pggrnm.

. Exploaion_posaibilitiea constitute. a’ part&cularly dnngeroua paznrd
Methano. the nxploaivo gas responsible for mqny coal miner dentha, carj;
. found 1in manholes|:wet wells, and digester tanks. Hydrogen, Bulfide pf*
during pewage.decompoaicion ia ,another explosivo hazard, .- Casoline an Sther

" volatile carbon compounds often find, their way into wnstewator systetid’:from -
lenking storage tanka, discharge from garages, cohmercinl or’ home dfy-ﬁ}ean{ng
oporationa, or: from chqmical-induatrinthlanta. . D .

. ey

N

Awarenesa of exploaion haznrda and maatery of techniquea to be uaeé in . 'A-{
. Drotecting oneself and collenguea from these dangera are important. . . t
objectives of a safety education program for waatewater gystem workers. &
. This section includes some- tenching-learning materials in this area.
The reference aection identifies additionnl resourcea. : ;15 . .

C ri

O
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<Learning Resource #16
.;J "plapt Safety and Good Hnuuekaeping" o
“‘ufhaptor V44 Operation of Wastewater Treatment Plauta: A Fleld

e 2. Fire control methods

iy

Study Trulning Program Vol, II, 1980 -

Kerrd; Kenneth D,, Projact: Director o ° o
Califo¥ndiy State Uﬁivorsity, Sugramento . ST -[at
6000 24! Merear - , e
Saaramadﬁu, A 95819 L

-

“

This chapter lncludee a short section on fire prevoncion which' Is-

"roproduced below. The basic ideas of the section should be required .

knowledge for all workers in & wastewater -treatment plant. . Supervisors and
workers must wiw congtantly- to 1mp1eme¥t the fundamental fire prevention

BTN FIRE PREVENTION e

. ‘

Fires are a serioue ‘threat to .the health’ and- safety of the operator and -
to the buildings and, equipment in a treatment -plant. “Fires may injure or

. cause the death of“nn operator, Equipment damaged by fire may no longer . |
" function properI}, and your. treatment plant may have difficulty adequately
-treating the influent wnstewater. .

S

Good safety practices with reepect ‘to fire prevention require a knowledge'

OT: © . . ) : AT
1. ‘Ingrediente necesaary for a fira. : . o

‘3, Fire prevention practices

14.40 INGREDIENTS NECESSARY FOR A FIRE

The three- eesential ingrediente of all ordinary fires are:

l.. FUEL - paper. wood, oil, solvents, and. gae.

e Firee are lassed as A-,
burning. ’ g
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.+ Claga”A Elres (yonevral combuatlbles such as wood, cloth, paper, or . . §
s rubblah) are usuvally cogtrolled by coollng - as by wse of water to copl™\

the materfal, ° =0 ;

o N

.'Cluuu‘upfiruﬂ (flnmmabl7:quuldu auch as gasoline, oll, greasa, d;"
‘palnt) ave udyally smothered by oxygen control.- as by wsa of foam, carhfin
dloxlde, ar a dry ‘chemical, : '

’ Ly

. Class C fires (electrlical equlpment) are uaually smothered by oxygeﬁ
~control -~ use of carbon dloxidé or dry~chemlcal extingyishers - noncondictors
of ‘wlactricity. o o .

S ] : B ' Lo . .
- o . . .
. .Class D flres occur In combustible metals,’ such as magnesium, lithium,

. or- godlum, and require special . extinguishers and techniques, s .

) I . o - B . |
_ Use carbon dioxide compressed gas - extinguishers to control fires around
electrtcal contacts. Do not use soda~acid type extingulshers because the N
-electrical motor w%ll have to-be rawound and you could be electrocuted
. attempting to pgg out the fire. . - B e :

‘Know wheroﬂf{Fe'ektinguishéfs and hoses are kept and khow‘where yard
*" hydrants are ldtated, what each is for, and how to use them, :

' 14.42 FIRE PREVENTION PRACTICES' . . E S
u;; N Ygu can pf%vént'fires by: - ' B ,é
. 1. .Maintaining a neat and clean work area, brevent‘ing'accumuiation :
%+ of.rubbish., . ' . T Tt o
N : : C o e . AT
" 2. 'Putting oll- and paint-soaked raggﬁin.cdyexgq;qgtql;gqp;a;ngrs.
3. Observing.all "no -smoking" - §1gn {%' ' ’
v 4, Keepingi{i}éﬁonrs, exits, &tairs;;fire.lanés, dnd firefighting
: equipment ’Eaptof obstructions.,, ' - P
5., Keéping'q;l bupnéhlg ﬁéﬁegialéraﬁay ffom,fufpacés'of-otﬁéf sbq?cesJ5
* of ignition. e T St T P
S FITEE) . - - . S T

. 3

ai 3re_bEyondfyquf-contf01, :

iigRébortfhg any_fire hazards you_see, ‘
7 rqupe source of many. fires.

.especially elettrical hazardsfﬁﬁiché
. ..-Finally, here again are the things to remerbers .

Y. o
e

e

N
Ceb .

l.  Prevent fire by good housekepé%ng and prpper handlingfb
2. “ygge sure that ev%ﬁyone.obeyqq?m'smpkihg" stgns 1n all. areas
© . fehrexplosive or;flammab1e5§$§e9r~ , B : :
T = A v B} _‘ R ey e, :
@’ © 3 In dase’of fire, turn i% the anrmsimmédiate;ytpnd make suré
!
\!

‘ % that the fire departm is properly directed.*to“the place of?the
SR S & § - o . (e TR ) : S

£ flamigbles, .

s




G0 Che Actlon durlug the Elist Fow seconds of tgnition gunetully muana G
s : the dLfforence botween destruction and control, -Use the
avallable portahle flru-fightlng equmeont to control the fire.
untll help urrlvuu.'
R
- 8, - Ube thu proper 0 Lnguluhor for that flre.
+ ,‘,, . . . v [

6. lLearn how to opnrute the extinguiahura.

If 1t 1s necessary to gat ‘nut of the building. do not- stop to gat €
nnythlng ~ Just get out! . Yy . .

Can‘you prevent flres? You can 1f you try, so lot's ééo what wa can-do l
to proaorvo our well-being and the water pollution control ayatem.

. .1E you guard ngainat fires, you will bo protoctlng,your llvea and your
communiq . RS 2

v

‘V’A’(':'!éubwwummm : .' N

v, ."

Mnterial in this section on Fire_Prévention, appeared in the July 1970
issue of the Journal of the Water Pollution ‘Control Federation, on pages
1426 and 1427, as a Wastewater Wiadom talk. Originally, the information °

" appeared as a-National Safety Council ‘"5 Minute Safety Talk " publisheﬁ tn

'-"'-the INDUSTRIAL SUPERVISOR. )

O
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. Léarning Redoiirce #17 _ . L
Team Up For Bafety ln '81
The Indpstrial Commlesion of ohio, llvlulon of HSafety and Hygiena
In cooperation with 'The ﬂociuty of Ohilo aul’at,y. Englnuara
206 North High Brreet. o » .
Po 0, Box 16512, : : b
‘Columbus, Ol 43215
- P - ===
This vesolrce, desnrlbed cnrller v Sectlon Ly uuggesta that tha safety
education focus For one month In.a fucillty auch a8 a large wastewater
truatmsut plant might be fire unfety.

- — l.

1

The followlng background material and feaching suggestions are offered,

. PUT OUT THE FIRE ' '
In 1978 fire cliimed approximately 6,100 lives. Tho U S ‘Fire. Administration,
gset property dumage caused by fire during 1978 at approximately $4.4 billion.
The administkation's figures 'also show that eacl day 153 manufacturing and
basic industry installations were hit by fire and,that 40 percent of thése o
~ installations never rasumed production. This means lost jobs, lost productidi
nnd buildings. that may never be replnced. _ ) ', L Y oo

I
' .

) However. fire is .an essentidl part qf ourqlives. We cannot do w&;hout it,
but .we ‘must prevent and stop unwanted fires hat destroy our 1ives,¢dpbs
and buildings. - We must put out the fire.

g . . . .
.‘ A L .
The achievement' of such a’ Fﬂ' equires the cooperation of all. personnel. -y
‘To prevent fires we must all wo together. This also requires «a. commitment B d
- by top management to provide adequate training dn the operetion and%yeip:en af

of fire prevention devices S o "r*W

Fire prevention: devices and extinguishing agents.have ‘been available fort e
years, In recent. years important developments in -fire prevention have reduced .
the  problem to a great extent. Today, most industries offer fire prevention

-'training through their employee safety education programs. e

- Effec;ﬁﬁe fire, prevention programs t%?ch employe g what causes ignition I
- and, what iHey ‘can- do to Pprevent ignitions™ Employees™ghould: 1earn.how to..use
" ‘all portable fire extinguishers, understand the: impor?hnceéof‘uaing t
-proper extinguisher for each class of fire,‘know where fire -extinguishers are
located .and :be aware.of the procedur to follow if a.fire extinguisher needs
to ‘be recharged. ;g ’
. - '@pf " - . AN

Many industries have their own fire brigades. The brigade should receive
special training so all members are able.to operate available" firefighting
equipment in order to cope with any firefighting problem that may be -
encbuntered. . e g ?

©  NOTE 1O DISCUSSION LEADER.

ERIC
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. L

Bpuclul tralning uluo ahould ba pruvldud o emplnyuaa who tnefaet
qnd matntatn flxed davicon, uuuh a8 water supplled, hydrants, automatle duteatiun
Hystonay aprinkler aystems ind mannal flraflghclng apparatus, ,

Houaokeeplong te a vnry lmpnrtunL pavt of any Flva praventlon program,
Take the Elme to put wiste paper (n the noncombuatible coutalners that ave
provided, Kaeep your work arven elean, Trash, such an olly rage ov paper that ’
con ¢lube spontangous cumhuutlun. should not bhe ﬂllowud to ucuumulutu.

hmployuuu'muut comply with no umukiug slgny araund pnlutlng Arann, padnt
storage facllitlows, oxygon tanks and flammable 1lgdild atorage areaw,” Just
one lighted clgarvtte could cause a flra that -would destroy uur buildings,
Jobs and pouslbly momd 1ivon, h

In arcan whuro‘flru huaurdu cannot be totally elimlpated, we: Muut work
Kns a4 team and use uvury puuulhlo prucuutlou to raduce tho Lhﬂncﬂ of fire,

NOTE 0 mscussxou LEADER: ~ o : : \
Brlng a flfe extlnguluhur to the mootlng ‘and show your employees how to

use 1t. Revlew your company's fire record and discusg it with employeea.

Describe the flre protectinn avuilablo at your company, where fire: extinguishera

are lountud. and the ovucuutlon procedures for employees in your area.

We all must be aware of the~problems that can occur because of human error.
Our plan covérs all phases of a good fire pravention program and includes
specific dutles that .are. asslgned to keéy personnel
. . )‘.

e,
[

_Tghefher'wo can- pui out’ the - fire before it starts. If'we'éooperate in
this effort, ‘we can make. our fire prevention program Work.
V . . o Fol . . .

\ Lo

' . ST e
. - ‘
. . v
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o . ' L ! °
Laarning Resource §18 n : o CLo- : )
 lonkleti On-fhe-foh FIRE SAPEYY . e TR
Channing 1, Bete o, Tae, S . y ot
2Q0--S!ﬁ.ﬂ§u Road " : o T L !
" South Deerfleld, MA 01373 P ; ]
-,‘-ns-‘nnq---------’ﬂ—w:qHﬂwﬂﬂﬂwn—mwnn-mnnwﬂ—!—-1—-'-Hﬂn-!Hn-!-—--n;--vn.-"-w!ﬂ!!-.--lﬂi‘—d .
. ' ' . 4 [

Thin Llluatrated 14 pagn booklet prosents the haaic prineiples of fire
safaty. The booklet eould be used by a ‘suparvisorn to/prosgnt (nttially oy’
ta raview with his workers (1) the gausen of Lnduatvial Elved o (2). preventive ' =
* moaguren, (3) what to do In case afyfiva, (4). diffevent kindg of flre-- -0 ', ¢
: m'ct,lll'\g!,;‘_’lu}luiuru,; and (5) a 'l’ﬁlr;u' nafat '*alwuk]‘,l,ut.v,‘, . R b ‘ :
e 4t ,f‘-";(. B R I T L L ‘.“S""i.x'.:k“"' £
L«':h_ppl‘k] et ol t‘}{‘lﬂm, '
thatidoune "Iiddnt e Lh].
i ‘-':‘h.-l[ﬂ', TRt

.

Lorge "amo QcVa&tlnféfmhtlun.
(A RERTE
i —

gharge ‘amelne: Twelve conmon -huzards
diinenid gitoa - o o
DR

;
1 v

oo

: | A e v PR o .
Bl 621 W\ﬂbpqﬁ!&{nmqﬁw E S Portable Heators o T
' &v%h»ng’JSﬁoﬁtuneoua Ignition Htatic Klectricity .« f;uT””ﬂd:
o ‘_xot_ Surfaces Sy .+ Flammable Liquid Lhem 8 B
- ‘Mechantical Sparks "+ Smoking - - e R .

C 4 Eleectrical Equipment’ Welding and Cutedng ' - ., :
ooy Frﬂetiuu ' R Arson o ‘ v .
, "The“example, clted for ‘each hazard, together with other soctions of the -

booklet, provide material for a:supervisor-worker discusulon. sesslion on -

flve safety, " ’ I ) o ) * N

/‘/ " . ° -. _ . LY

v \ . .

Pl . A

n . *

", - \ . 1
P \ o .a A .‘
3 i o c.- -
| v s
.7 ~ -
! . i * B

H ; .

ST x;?;,-. .o 1_ .

. ' o ‘l' T .

- , . 9&.{ ,lﬁ'% l_ .
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‘ng;nlng,ueanuyau QJO ' - ’ LT

Fllm ﬁﬁulng Ext fogulahers===Tha Right Way" o VTP
NeFolo Ay Fiim Library & L o et T

A70 Patk Avenue Houth ‘ K .- :

+ Naw Yark, NY  L0BQS . L ‘ K '
-n----~-----------—----w,,--.---,-a.-a- , .;;.-w--‘;.- " ~--'-..--:-;;—.;-..,'..,,.-n__,.:... L Vo

kI Me, Kﬂlﬁr‘ﬂ‘ﬂrull. Fllm Libravian at the Ohl@ Hsato Flre Acddumy, has n:.l-
Prepavad the Followlog outUlae-which should ha nuotul wlien nalna thig -

b l‘ﬁum\rum ‘ . e
: ' e

I, '”Uuluu Eitinuuluhoru~~~Thd_uluhc'Why"-
, . ‘ o . . .
A Introductlon to the Hhlm e e
' “ 1y Emphanlazg that In the lnltlnh*uhotu 4utrudnalng uuhjuet mnrtur
“of the fllm they Lutentlonally ahow lmpropor use of the. . N
uxtingulﬂhprs: This 1is dona fo show .the (mportance of knnwlng'- v
tow and whun pordublu extingulahory . uhnuld be nuod. ' .

n) “"The imprupur use Lngludes the followlng exumples- .
. dwidae Lo The-wrong agentd are lncroduuud to the tyne of fl?b»which »
. ) is being attacked. . :
i ‘ 2. Impropar application of’ corroct ngentu ure nhown in thu )
folluwlng mnhnersz ) ;

W ‘|"n) y Tb&'ugents nre not directed\to the bnee of the firc ‘ (

4 fa Ty ~nenrush*thb person, using the extinguishera o

L e ‘b) - The agents are introduced ‘facing into.the wind - -

el . rather than with the wind.at their bucke.. Inthis .+ .7
’ S . aituation. the 'agent willinot - reuch the' fire and. . o

cl be ablc to. do- its' Job.. S Lo s

ot N1 T . . e

L - .
2.7 Aonual uae of extinguishers under controlled séﬁﬁgtions should

: be a part of your training program,” Local -firgtauthorities in
Sy your jurisdictlon can’ aeeist you’in plahning this part of your .
rogram, 4{. : , . ok '

. p 8 RO \] .h . )E:,)ﬂ" . .‘.,. L "‘ “ :}‘ t

" 3. An empldyee,oupon leaving your training’ seeeione ehould be o -
ptoperly trained and ready“to act in case of a ‘fire situvation S °

. 1in. your 'establishment. Their training ehould héve them .
zknowledgeable in the areas of"' '

.'V- - N
‘L - 4
[}

. _ra) When the' proper gﬁme to'use aﬂfire extinguisher ie in relation
to the fire.. Too large a fire or a ituatdon where the
extinguisher does_not aufficiently do the job intended for
tyrequires immed ate -48tion. to vacater the fire ared immediatel
b) Being ready to properly Operate the extinguiehere, including -
x : th following. T N < N - -
RN 1. ’Kniqwing where the neareet extinguisher“to their work area- L %
: R Qﬁ d exactly how, it operates.- , 8. .. 3
e T L 2' Knoth how to properly remove the extinguisher from -
- o e brackets "and put it info- operation,. . . S
anoying\hroper procedures on what to do once your oL
tinguieher has been used.” .
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' N W* o l . 4
. - Y ‘
. ’ Ch) knuwlnu thut wa uleyu cuLl Fha fllgwjypdllmﬂnt f;yqp
: o Chetaratye egin any of the Trems just ment tonad, Nany
oo - amall Flred heeome monsters we aanuat eontrel becanse :
B we dbdn'E eall the Flre dup}»mant Firat,  Una of an ‘
i cunklnguiaher doesn't always guarantee we will he auccensful
cn H“L(l““ Lthe Flre” n\ﬂ. Wa liave « mnlul prablem on oue
handn LF 'we. are pot mwwaurul uml Lhu tru dewucumul
lmnn ¢ lmm\ nullml. o

l"llm Cnutun( anil Muunaton N

4

by L Clannes of bllu hﬂrlnuulﬂhuru
A) Clyaw A= For wae on okdinapy unmlumtlhlun (wawl. pupm', Nn )
Y Glaan B=tor use on Flammable Lgull Flvgs . .
¢) Clann ¢~ For use of alocteienl (¢ (ron < .

v dl) Cligsg D ofor wae on metal l’lrnn Huch an uu\unuu(um

' u) Clannon tntandad Tor mafglple whon)

f . e Claws B/ G- fop uuu un r\unulmhln“ Ligyld uml ulucn luul
‘ \ : i “luu. @
S0 R Glaaa A/I\/L— l’nr npe' bn ‘\mllnuty. ('muhuutlhlau v Hmnumhlu
N ltqui(ln oy ulmtrlcnl Flren, IR TR A )
& : ! : v \.;_“{.f-f’ Sl
’ 2, l\ruuk«_lu o thL rent typos.of uxtll\guhwgrg}{.n. eagh clawa,. e
“La udp Ldod - axtnnulvoly (n the Cedp, 7 000 7 -
‘h ul! el ) P L-\’,., ' ' e

‘ o uuu Angg Flra $1tuatLon SO
NV Dupnrtmcnt FL¥AT beforo buglnnlug any Tt o
ot actlvitton. .

Wiz up’ your altuatlon~~Ly your fire uumll enough~to
fuith a ‘portable fire uxtinguishor? .

ko the buildLng 1mmudiate1y.‘

L4

# ou knqw whaf typu of extlnbuisher you have avallublc
(4 @ggh nd what fires it can be used on, as wtll as what type
_*9&” ire you have. If you cannot determine elther what type
WESE Flre you have or'wifat type extingulahing agent you. have,
DO, NOT USE YOUR EXTINCUISHLRII Introduction of ghe wrong -
agent on a fire can cause the flre to spre d "builddﬂ)

o ' v - .opergtor of the extinguiaher. If.-you do u e the extinguisher
' ‘ keeﬂgggkfself in a positign whére you hav an cxit from the

S building v
W d) Onée ygur- éxtinguishef has been used,,:"
v L to -be reftlled and recharged. Have a
© .+ . extlnguishers in need of mainCenani

27 condition. Even in the case wher® a amall ahount of the agent

- -prior toiremounting and being put back into service. NEVER'
PUT AN -EXTINGUISHER} VBACK IN SERVICE, WITHOUT HAVING IT CHECKED
) FIRST IF THERE IS ANY DOUWTa ﬁ' K
3 AN C ' v g -
4.+ Areas ‘of Discussion With-_the Tn_lirie’és AU R T

g

ERIC

Aruitoxt provided by Eic:

© restore it.'to operating -

'fhaq beenlused,. the extinguisher myst be refilled -and’ recharged
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a)'t Fire escape plans and evacuation plans for‘uork arens //
within the building IR : O PR

-l

P
s

'b)"' Questions For Use In Discussion Period With Your Group

-

2.
M

s

10.

l' 1.

NLOy U S

9.

R

13

1.

O
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‘ a) What are thelr: duties in conjunction with the -

-
w?

Pire Wardens/Floor Wardens - ‘

. fire plan? -4

b) All workers must know ~who their Jarden’ iw and
what the .assigned task, for their area is. A -~
-fire gituation is.no tife to be finding out .
that’ employees don t know what. to do.

1. Where Is- the desigdated exit for. your area .
® ' in case ‘of, fire? Ce
Z. Where s your alternate means of escape?
. 3. 'Do all employees under your leadership in.~ .
. the building know where their primary and
secondary—escapes are2 .

o .. o

Necessary Information for Each Employee s :- ‘ '}'
a) -Know where the planned exits for your work

area are.

%) How does the fire extinguisher in yout work

area operate? L -

¢) Where is the extinguisher and what type is. it? -
“d) Do you know who the floor wardéb in your area is%

e) Do you have any other. duties othef than exiting
the building ip case of fire? .

Where is the nearest fire alarm from your
office/desk? . :

Do you know how it operates?

“Where is the nearest fire extinguisher from your
desk/office? -

Do you know how it operates? '

What type of firep can your extinguisher; be utilized ;
on?:

That means 1t 1s wh t class of extinguisher7

Do you know how you will exit your building in case_

of fire?

If your primary exit is blocked, where s’ your . S

alternatg means of excape? i

Is 1t necessary to worry about having a means of

escape from the fire when operating . your extinguisher?
:why? | : #

, In detail in your own words, could you effectively
" relaté to someone who has not.operated-your fire

extinguisher the proper. steps to. put it to use? '

Once your extinguisher has been used, especlally if -
there is still a quantity.of” ‘the agent remaining in )
the cylinder, can we put “the extinguisher back into™#
operation? . Do ‘ Q&

ey -
v & 100 : Sl .



12. - What 1f the extingilsher “in question 11.is only ;
"o removed from the bracket nnd doesn't feel as though - L
it®has been used? ‘ ‘
13.- " Do you know, -in enougT\debnu,, your place of employment:s'
o fire plnn? ‘If ‘wt: do you plan to learn about it?

.
. - - . . “ . -

. 1 .
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Lry Workers i,

: 8 v the Llnbprntory 02 a. wgate'dnter crantmaqc plnnt are concemn d ;r
1o with the sufd aprohlemu igherbnt - in worging with chemicals 'and biologid L7
I materials Lea}lyyt raboratory peraon3e1 Naye had high school, and *, 1.",' c

‘probnbly c 1 ge, sciencd oufses; consoq untlywqhey nro aware of many ;' ' v
'pspects of orutqry saf| ty. . ,5\n :

: * . ’ i
- i it ' - ‘ ‘31
These workars. hqwever,‘probably have not hqd tho responsibility of
_being’ iq~chnrge of 'a laborutory.‘ They have not'been, responsible for ;
l

orgnnizing dnd opernting nilnborutdry within q@nte or federnl safety,

K stnndnrds., . t T Lo e _—
o If aafsty conditions in chemicnl/bncteriologicnl/bioldgicnl laborntory .
: nre to improvey three things are required: . o o .
. v - s B , R T R
e "; - ’chnn e in nttitude e . oM
y s g J L : , LRk,
y :{icfn 5‘;'--An expinditure ofl funds - "-‘ _ _ ;4 o
: L L ' 5 R TRy T
*o »--Tnp development of cdhmon sense . v' o R -
'.‘ K P | -f.-" -~

e Thp,firat element 1a the most’difficult to’ achieve. Wotkers: often geel
" ‘that,because there have beei no, or few,’ ‘accidédtA in the past there Ys' o Qf'f

. reli to change. ~'This is the most dangexous atfdtude of all# The .

' underlying motivation for a lahorqtofy safety pYogram shouid be the
prevention of . accidents. not corrective action after the fact. 'U,?{“ .

L, Installat:ion ofba safety shower is 1itt1e onsolation'to the analyst
X who- lost the use of an’ eye or been Bcarred ‘fAr life bylpcid
wGettiig experienced-employees to~thin'/about ssfety as they carry out
their "labgratory work is all important, Use of safety, posters, a talk by
management, or; evén a system of reward for‘employee safety suggestions, ., -
are possible ways of bringing about attitude change. It is important that. ]
these ‘efforts be part of a continuing program and ne# a "one shot" effort.;'.\i
' For few: employEes. safety must be an integrah. not separate, parf of their
training in carrying out laboratory procedureak . 9 ia

.

<

No- expenditure of money for® safety equipaént such- as ‘eye wash’ fountains,,
l-fire extinguishers,.  safety owers. ‘ete., will prevent accidents.‘ And yety/
'this equipment i3 needed to essen thg effect-of accidents - shoulﬁ thy oc(

Safety equipment is expen%ive, and wanagement ‘may hesitate at ‘the’ ntmbler
.dollars needed. ' The.cost!is easily determined. Far more difficult to*
ascertain. however,ris the cost:of having®an employee permanently disable,
r:gn the hospital for. several weeks..- These: ca§f§‘3§§'just°ps real ‘asfy’
-thole ‘for purchasing meeded’ safety equipment. ‘In almost all cages, de. &ar&
' spent for ordinary laboratory safety equipment will’be far less than ‘thosé.
spent“ as a result of one seribus accident. In addition,,the safety
o equipment would have to be@purchasedlanyway, as part.of cor‘ective action
i taken after the accident.lt ST e .




X . . o . . o T
e . ‘ ‘¢ . B 5 B [

. ] o - ?
j . v N . . . oo

Tl A A i s

P i T, v I - .
Commnn Hendo iu anqwhnt dgfflcplc tq defhne. Thn ch'ionbr usag tegme e

nuuh ad aound‘ovdlnnrg wanae and jood' judgmentd EVnwypne from nborutory REERFETRT

managers. td upnlyeuq'iunlu Favor of uaing aommon gense’ reaqrdlng sgfety. 1
“What that waons in. actual practice*la jnother question, however.' Perlfaps . @ -
the baat cun&epc 1s that .1f tho twd requlrementu abave. hive been qu,.uﬁen Coy
dommon sensg has: hoen qpplled fn abher‘wbrds,,common aense 1o lnhuvent ‘!' e
ln ‘the other requlrdmnnts ndt soweching qpart frOm them,! : o C
., r‘!.‘ o 4 . e T

] Hnteriale which might”bo usefulato choae conductlng seaeiona on T
chemical/bncter}ologlcnl/biologlcnl labordtory training may be: ;obtained . ,
from many sources. This honograph describes only a part of what 18« oo o0 .
avallable. Materdal referencad in thia docqment was selected ‘because it - 07
relatee qo laboratury wonk performed a8’ paﬁt of. water quallty;gontrol programs.
" Despite cerbdin eimilarities. the materldle were not intended to provido e
infbrmation tq those’ carrying .out wniversity’ and” college resgnrch Atudies. - %
Informapibn ‘suych as precautionauko dhserve when, working with carcinogenic o
‘cohpounds 1§ beyond, the ‘scope of thie monograph. It shoftid be emphueized
that 81, le document cartr prqvide all the infowmition’ heeq d’ by ‘someone: -
.preeeﬂt%n -training in’ laboratory gaﬁety The inet?uctor wW¥11 have to A
Jselec:.eeveral sources, and+adapt relevant informatign to- 1e/her apecific
needs. FA . B TR . 0 .

¥ : ".&'.. BRI

dv!
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T
v
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.Thig';section p ovidea examplea of materiala that can be used by ;
eupervieore -and ‘laboratory wor ers ‘to, determine the extent to which their

;laboratoqy and 1ts petaonnel - ‘neet appnoved safety etandarde. Additional : - f“
gmateriele ere.@ited in the reference eection. R IO
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. ‘operator Trabhlng, Hater nnd'Waucuwm;ur W(u' g 5
_jOparating ’J.gulnhm “Committee .of Ohle TR
PO, Tox, 62 o r‘,/__‘<" R

1,7 Kast Sglbp Blvds %, 70 -“f ;
WOrthington, fOll 43085 ; i R
B . ' '», 3 ’ YTy T v' r-N :
”"’--qn--q--v-:nqy-#--‘a-;gglﬂ--\'ﬂnﬁ--h----‘h---IIII---_--w--,-’----h’!-‘l'f'!l'q--"ﬂ"'-N',--"‘ '
‘R gt I B ‘o 0 ' T
fio ollowlng auuignmeqt apd’ related quaptlonu may ‘be waeful to e 4 ol
L croducé spfaty concerns t:hought &o be important by aupor.viaorn of e e
’\wor'ko‘cﬁ ‘nia \matewabon tteatment plant: laboratary. o R I O
~ W i"?w" |" L W : g o ' ’ ) P . 2 "- . : .,a -:
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wmun,‘ FJREMMNT - xmm couual-V e Y AN
'}1?\1;,\&:(. Lauorwrorw ey |

et ¥ f
! ' ' ' Y ' [ '- 1‘ '--{‘ ;
AqumNHFN'l {I © o Namey - { : ates . .- .
P . o v .bj . v o
S . ' - v L BAFETY i ; .
I e C l i : ’ N M ¢
‘ﬁ,ijoctlgoxf . Tn hecome arquatnted with some of the hnaurda in the
LN T Laboratary and te o.levolop n'po;,itlve uttlt\ulo tawary
RN R _unﬂoty.x— , , o T St
R . T ‘
Aaui;umont; Rond Rulntod Informntlon contninad in Aanlgnmont #3
,uelnted_ S ' a ) |
- Informationi, 1. Al chippud. cracked, or brokon glasawuro should

L R be -placed din a special containor for disposal.
< e ¥ iy special Lontainer should: bo marked plalnly,
"For Broken Glass Only." Do not put such material
cdn wastebaskots or. sinka.where an inJury can result -
from tnggen br:{:n glasa, Do*hot plek. yp brgken

_ glass with bare{'hands. . Use tongs for la¥ge

pleces and-wat-bottow for :amall pleces. Never -
B put excegsive pressufe oﬁ glassware with bnre ] L
< . . hands. . ' ’,,‘ o ‘ : Egi
v o ‘ AP 4

2. All chemicf}s should be Ihbeied clearly v

TR 3. When using\volatile solVents. yases,' r,acids, the
S T entilstion farn’ ghould be. on ‘and the w rk sshould
SR T . . be performed verxﬂﬁarefully. ‘For ‘example, nitrie
AP LU o acid. in dddition to being injurious to -the skin
} {"“-; B Wt L rand: eyes, is. ¥ strong ‘oxidizer of organic materials.
! o This ‘0xidizing (or nitrating) of' some organit :
<! a7 o . materials may produce products, guch as trinitrotoluoY, '
i R tetryl ;and nitroglycerin. with the possibility of -
K N fire or.explosion _ At least a face shield should
Z,j o i R . be worn“when - using volatile solvents, bases, or,
{

* . acilds. - To assure safety, -wear rpbber gloves, a’ o
rubber spron, and acid—tight gogglés.' gl U

h . ("- . B Y q o S * .. L

.lLH/ o 4. Never handle sny chemicnls with the bate Hands_as- '\ -

R e “toxic organic,solvents -can be absorhﬁ through the

" skin.’ Use a spstuls, spoon, or, tongv¢?

R L5, Particulsr care’ “is requ wh 1hqndling Lo
o R concentrated acids and . ‘concentrated acid
’ ... "+ “ghould be’ added’ carefullr' wéder, not water to

v scid"otherwise,'this 1d ‘cau ie an axplosive. force.
“When-a person is.splash@d with’ acid, . large volumes .

oo T ,w "of water are requiredximﬂediately to prevent, ser; us
S ' © - burns, ‘Avoid mixing- ofvchemicsls indiscrimins ly. .

O
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S ot cetora.

0.

1. -

C12.

‘hgfarve you start wovk in the lnhorntnry. _ o

I . . P + t..’f’

0 -, e Paga °y
. - o ) . . i
Nevar work in 4 paorly veutllutﬂd ared, Toxte

fumed_even in wild concentrations ean knoek. yeu
ok, | fe adre you have adequate ventilation \E

4

’ Quutlan bulba on plpets are daalrnhle Lo avoLd

poaathle contagt of the mouth with the aontaininated
plpet.  Safory plpata also may ba uagd,  Dovets

' erun can ha nuhntltutad fnr plpata, o
1]

Hmuklng nnd eating ahould ha avotdad whun wnrklnu

~with infectioun wateviala, such as sewage and

. sludgae. Ngver usc 1ahotntory glanswarg for tha‘

'f sorving of Lmod.

el ‘ CoL S ‘ !

Alwaya use thq propdr type of equlpmant for handllng

liot cdutalnera, such as -asbostos glovep, tongu.,

. K - - s

Keep 011, groaao, matcury, volatile aolventa, and
stong acids out of the ainks._ Many chemicals are |

_-incompatlble with other chemicals. If you must
flush one down the drain, use plenty of water.
‘The flrainage system can pocket vapors and ,cause

an explosion ‘hazard. ' S v
Use care An making rubber-to—glaes conneqtiqns.
Lengths of glass tybing should be supported while
they are being inserted into rubber. The ends\of..
the glass should be.fire polished and a lubricant,
such as water- or a water-soluble lubricating jelly,
should be used.” Never use grease or oil. Gloves

' should ‘be. held ‘as close to the end being inserted

as possible to prevent bending or- breaking.

Where cylinders of oxygen ‘or other compreesed gases

* are used'in the laboratory, they should be stored

in separate and ventilated sections. ~They should,

‘be- chained or ¢lamped in an upright position while

being’ used or stored. The protective caps should

. never be removed until thg cylindar is set and

“.alamped in place, ready for attachment of - valve
"gauge and connections. . - e

M

[ S

.'.



. TN
. . . . ‘ vl L .‘l‘dgﬂ,\ii .
W lak R N oo
RN v - ‘. ¢ - . ‘$ ' : o o '_‘

# o o ' ! ' ‘ “
'( _ ) C 13, A ‘eavhen dioxide “Flve extingulsher ls movnted on

. _ tha inslde wall of the control hulldlnu beutde o

tha donv, \ . '
Al

thy  Avaid hloaklng access to ashuboff valves when ﬂaLLlng

S 1uhpratory uppavntuﬂ. ' . r
* 15, Never try to Fovep vubber tifhing av alnppavﬂ from
" o glagaware, . Cut the material off..
- : 16, He aure that all unu. vacuuwm, and alr Jeta ad
, ‘ : wall as ovens, autoclaves, ‘furnnaes, hot platasn,
o . and other aimllar - aquipment -ave shut nff at the ond
' -of oach day's work, .
. : , IIJ.f fipaclal axplnutnn-pruof cans ﬂhnuld ha uaed fur Lha‘
' LI atorage of noLvunLn.
4
, 18.  .Aun eye wash fountaln nnd uhowur ahnuld he roudlly
. : . availabla.
'-x~‘ 19. . Laboratory peruonnul ahould be knowledgenblo in
. flrst aid and rescug prooedureu. : o
. . . . .
Questiony. ] ‘
1. Accidents just haPPen. True « False ‘ !
\ : !
2. List thre*"(S) cauaes;of'accidents in the laboratory.
N . . . - LN
. . (a) : - - S . L ,
- : P : . — t
@ a .‘ \Q,./'_ﬁ o , ,,§$ o 4,;4 ;_ |
3;'_Lis : (3) items of protective gear you would expect to find |
. .in ab es. Lo
Y ), ' o AL |
'(b) ; ~
. . .a
(c‘)

-4, List five (5) preenutions that are fo be observed in handling .
laboratory chemicals._ .

ER Y

O

ERIC

Aruitoxt provided by Eic:



Y Wo- gk
19
n
s,

7.

' ’ ! wey
¢ . Paga Igl
hY . ’ ' <« 0OT6o
*
1

CY . — i S

W o i

(). A . '

(M S S

- :

RO ] —

Llat Elve (5) pracautions to be wsed when handling lahovarory

Blauaware, 4 ' e o 3

. g ’ o o N 6

() S . N

M_- RS ' .

(e) A B .

o : I S,

(O et e

, - S T

List four (4) mensures to ohsorve in gonoral. hounekeeping in

she laboratory, ' - .

(a) ' . )

Ab)_ . TP B — "

(c) N ' ’
() ] i

‘Are fire;.rescue; and emurgency:procedures desirable for

laboratory uée?' .

Explain. ) ] o .

O
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' Should laboragory bottles be clearly labeled or is 1t sufficient

N T

’

to trust your memory, N
‘..' ’ '
xplain. . ’
; T
b | - &4 vl r



denlng Resource 41 S : ot ‘

Heglth and Safety in The Lab" BN .
glidp-Cassetta ¥ 15 minutes - . - R Lt

' U8 EPA L S ' 4 P ’ s

- Envirenmental Reswareh denter o $ : : ' ’

' Remearch Triangle Park, NO- A v . _ a

Mg s e

: . . P r fw
Line prasentation. condlat ey af A3 slides aml explanatery narvatiop
Drovides a general overview af. healgh and safety prablens foynd in chemieal
lahoratovtes, Juouafe prackices ofken Foundd: ara depicted along with awpnnprtaya
dorrective :meagures,  The matertal should he useful in_reviewing, wich reepntly
hirved labovatovy emplayees, the hmpoveande of safety (ﬁ!vagﬂawacnr treatment
lahoratorbes, S : o o ' )

) ; v \

4
v

. ! ‘/‘ P2 :
. ngggiglwpvaaentad.lnvulgduu al naveation . .

. Uuuluttaru& hallwapd : i
Upsafe asbd pouring o o .
. fiate aeld pouring . : o '
Mouth, pipeta L v,
* < Huetdon ‘hulb plpets . : ! o
* Imaafe Lnsertlon of glass tuhing . T
Hafe lusevtlon of glasa tubing - AN
Chkpped heakera : . ' Fo
No amoklng fn lahovatory
neinking from chomfeal hoaker ;
. .. Danger signa : I ' '
Unprotectad eyou > .
tafaty ahleld « . N
Impropur use'of xefrigerator storage o
Handling,of Elammable materials
) Storage of flammable materlala ‘ )
. - Hnzaxds éﬁ mixaed atorage of cheamicaln , L
i Htandliug of gas cylinders K
" Labovatory clothing *
Chemical labaling L s
Bredthing apparatus ' . A
Laboratory housekeopling, ' '
Fire extinguishers .
Good housakeeping ; .
Usilng hood space for storage. o i
, . Eye wash C oo <
T, Working alone it laboratory [/ : :

O
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{ N . \ . | , 3
Lesrntog Resourte 422 R L . T
”!Il'ér"nb{%ln'glk:‘a'l’ Methada Far Manittaving The. g‘uvlru'wur\mrt» C ‘ . ey
Part V- Sectlon @ VLahoraterycand-Fleld Safety’ >~ - A
OFFtea nf Besearch and Nevelopment ) . s —_

o , '
: i . - -
Thia section, s

Gincinnati, 00 A5268° ¢ « '

Qmullﬁdq@rdm a_hunher

i ' —wT ‘{-- ‘-~;~,-—*v*;.-.'z-v-.-"'\j-;—vr-:-.-.j:-.t-:-,-,: !

? ) T .
af avallable bources diaeis

e

falloawings | o A , ‘ ' )
L o by Administvation Gopstderatious ':
- ;’. - .3y Boukces of Hazards thy co
S "3 Fleldsfuldelines ‘ ‘
N . A, Labotatory Quidelines 1 .
R Mohasar) Gontenl ’ . \
Sy R Yhy Hafery Cheok Tiae ) oo

. / i

O
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‘luyhlalA\ad fav lahoratory safuety uNVdrl.‘(i).puvuuual aonddet 4nd
elathingy €2) laboratovy equipinent, (1) dlalugﬁu\luq/?cﬂrlltaaiﬂuq, A
4) chambeala wul gases, (4) handling glassware, () glackrlen -aqulpqanc,
Wl €7) enigrgeney prauuutlnqg, oo PO

I
\ T
ke ',' Lt

.- . . N ' ¥, . [
4 These 'gublelines and a safety eheek 1isg Eov mlﬁyuﬂlulngluul wnbyv

Jahovator fes aye veproduced halow, 'Thega mataytqfs&ahould‘hé Hﬁﬁfﬁ{ CP' b
gufarvigors ansd labovatory workers (n wastawatey treatmant plaunts, 3\. I
Ve * : i \

4 Y N Y 0 N
.- W :

¢ Ar - Laboratory Bafaty Gul¥elines : : .
. ! N

“Phe Followlng shfaty rulus afe lntended aé“uuidellnﬂﬂ? “They were "

davelopad from the avallable safely Litarature (3-9) and have, conaldered:
: the Qecupat toual Safetyeand tealth Adwintatealton (Q80A) vegudatlona o .
S (L2)s Uklng much source matarialu, the lafidratory [director,  laboratory °
- Huparviaoy av.fanloy grofeaglonal should devejop vulen that aie speelflel
for the laboratdvy progeam uqd the: organteng Tuvolvad, T
. . L A Lo {0
Acl Parromal Conduet and Clothlug -~ T
. ) Coe q.,’* - .,‘ : ) . . s - o et “
« bl Htore contn, hetta - fpckata, and other Ltemn of peraonal, '.:_Q'
c¢lothlug outnlde ofsthe microblology taboratory, Do not mix laboratory,
and streot dlotlivs o the sape locker. *. - N
A oo ' - P L TN
- 44L,2 Wear a non-flammable laboratory gown ot coat in the laboratory.
If clothtug\becoman cottaminated, autoclave before lawndoring. Laboratory | »
clothing ahould not bhe worn in clean arens or outslde the buttding. Open~
.-taed ahoes, ot extreme shoc styles should not be worn, .aklnce they -provide,
lilttle protectlop or are unatable. R Ty, - ORI
. , . . e e Lo L e B o \’
S+ 7 A1) Woar goggles or safdty glasses to protoct é¥es from UV -
irradition, : B T . :

’
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/2 . 4.1.4 Wash handa_nafﬁi&Q%g’after laboratory and field duties, Y
G using a,germicidal goap. L RN

5& 4 1 S‘Use forceps or rubBer gloves when there 1s a significant
danger *of contamination such ?s during the clean—up of pathogenic ’ o d

. material . -
4 - ~ @ . ) -
. 4,1.6 Do not touch one's face, lick labels or put pencils and N
s othe{ﬂmaterials in one 8 mouth . Mﬁ v
2 i . z B .
i' T, I 7 Don t moke, eat, drink or: chew gum in the laboratory or
- while -sampling. not keepdfpod or drinks in the 1ab refrigerator_
or cold room. Do not .brew coffee or tea in’ the laboratory area. :
o - : g/' .
E: N - 4.1.8 Keep conversation to an absolute minimum during bench work

EAR to prevent self—infection or loss of analytical data.l

[

. . 40109 Keep reading matter, surplus materials and\equipment out
X3 of the laboratory area. - o -~ . e
4 1. IO Laboratory ahd field personnel handling polluted samples
should be vaccinated against ‘typhoid, tetanus and polio. . )
C ¢ . . L ' . 24,
4 2 Labotatory Equipment ) ‘ o :

/4.2.1 Limit traffic through the'work areas. ' S

by 4 2.2 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 produced in very large numbers. Lo

. A, 2 3 Do not mouth-pipet. polluted wateq,pwastewater or other .
potentially infectious or .toxic fluids, use a bulb or other mechanical
device. See Part ‘I11-B, 1. 8 2.0 . : . -

° S

»

- ﬁﬁ? 4 For potable waters, plug pipets with non—absorbent cotton.
. Do not”use pipets with wet plugs. . s
1

4.2.5 Use. a hooded'b nsen burner or shielded electric incinerator
to protect against'splattering during culture work :

-

4 2. 6 Maintain benches in a cleat and uncluttered condition for
maximum efficiency and safety.

A
3

4.2.7 Perform all culture work in a biohazard hood to protect -
- cultures and- workers. @ai . I SN

4 2.8 Do not.ase the kitchen type blender for mixing materials
containing infeqﬁé@ﬁs agents. Safety blenders are available in -

" whieh infectious materials may be mixed without dissemination of -
infectious aerosols.

1u0g.

N, _ I § VA ) . i
14 . . L N . . -

O
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using a,germicidal gsoap.

4.1.4 Wash handa_nafﬁi&Q%g’?fter laboratory and field duties, v .

5& 4 1 S‘Use forceps or rubBer gloves when there 1s a significant
danger of contamination such ?s during the clean—up of pathogenic ’ o d

material
-~ @
)
4,1.6 Do not touch one's face, lick labels or put pencils and
othe{ﬂmaterials in one 8 mouth . pg o
e . 2

N

o 4. I 7 Don t moke, eat, drink ‘or chew gum in the laboratory or

- while sampling. not keepdfpod or drinks in the 1ab refrigerator_
or cold room. Do not - brew coffee or tea in’ the laboratory area. :

4 1.8 Keep conversation to an absolute minimum during bench work
to prevent self—infection or loss of analytical data.l ,.-J: .
. . 40109 Keep reading matter, surplus materials and\equipment out
' of the laboratory area. - . ~ . 4.“._ ’
4 1.10 Laboratory ahd field personnel handling polluted-samples
should be vaccinated against ‘typhoid, tetanus and polio. .
: . :
4 2 Labotatory Equipment ’

/4.2.1 Limit traffic through the‘work areas.

by 4 2.2 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 produced in very large numbers. Lo

b, 2 3 Do not mouth—pipet polluted water,~wastewater or other .
tentially infectious or .toxic fluids, use a bulb or other mechanical
rice. See Part ‘I11-B, 1. 8 2.0 . : - -

° R

»

- ﬁﬁ? 4 For potable waters, plug pipets with non—absorbent cotton.
not” use pipets with wet plugs. . s
1

4. 2 5 Usé.a hooded'b fisen burner of shielded electric incinerator
to protect against splattering during culture work : .

-

4 2. 6 Maintain benches in a cleat and uncluttered condition for
maximum efficiency and safety.

A
3

4.2.7 Perform all culture work in a biohazard hood to protect -
- cultures and- workers. u.t : I :

4 2.8 Do nogh gse the kitchen type blender for mixing materials
containing infeqﬁé@ﬁs agents. Safety blenders are available in -=
" whieh infectious materials may be mixed without dissemination. of -
infectious aerosols. . :
' &
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Lo T TABLEV-C—3 ST

Normal UseiConcentration-of_Disi fectants.

‘ T S R Lo s B

) ; ;
. : . ‘ _ o Use [ R
Compound- =~ . - . - 'Concentrzgdon
' : _mg/lite
Organo-iodine Complexes ° ' . , 100—156' ‘ .
. B \ : o .
. . ¥ LAY .
" Quaternary Ammonium Compounds * : '700#300 ,
. : i : . T hE .
Phenolics E . e : A )

. : _ _ & L
Alcohol, 70% w/v | - B ) _‘water ‘solution " e
Formaldehyde e S 8%

' Formaldehyde in 70% Ahcohol Solution I ;/ CoBx T S
. : Ao : ) .
. v _" : .'/k . ] ] .
" . ) . s N N A . . /:. - N g N .

4.3.6 Place used glassware in special 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 itéhs as Contaminated’ before removal _

\ from the laboratory for autoclaéing Use temperature-sensitive tapes‘
which indicate exposure to. heat. Pre-printed tapes or tags simplify
thig task . /f .

: }’
4.9.8 Check autoclaves with the use of ‘spore strips or spore
Suspensions of B. stearothermophilus and- maximum-minimum recording
 thermometers. Ideally autoclaves are equipped ‘with temperature -
recording devices so that a permanent record may be maintained

Check hot air ovens and gas sterilizers periodically
with spore strips or the indicator, B. substilisvar niger. .
o - 1' . ' ’
4.3.9 Wet-mop floors weekly, using water containing a disinfectant.
Pry or wet. pickup vacuum cleaners with high-efficiency exhaust air.’
filters are recommended. Wax floors with bacteriostatic floor waxes
- -if available. ) ’ : .

ts

SN ) . X - ~ "\. : . "\:‘
4.4 Chemicals and Gases - ' , : -

- / . N

. ’A 1 Label containers plainly~and permanently Dispose:of

jmaterial in unlabelled containers carefully.’ Wipe or rinse residual

material from the external surfaces of reagent containers/after use,’

o

/

",’ . ) ‘;- . . N ) . L
; . . . . ..

/A 53 SR

. ~ Y116
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44,2 ‘Store flammable solvents in an approved solvent storage
' cabinet or a well-ventilated area. . ;
. S L
L 4, 4 3 When opening bottles Jvhich may be under pressure i. e.,
hydrochloric acid, ammonium hydroxide, cover the bottle with a towel
. to divert chemical spray.. -~ = - ..U ,a/ -

“4.b.4 Use bottle carriers to ttdnsport bottles contairing

hazardous chemicals (acids, corrosives, flammabie liquids). Large T
cylinders are. transported only by means of "a wheeled cart to which the
cylinder is secured. Storeand transport compressed gas: cylinders

- with shipping caps on,. in an upright position, always securely clamped

or chained .to a firm support and away from heat '

e 4.4.5 Reagents adg chemical which might react in water ‘draink: ci‘}."""’"‘""“‘\'w

be dangerous to the -environment must be disposed of in other ways. :
Examplés are 1) sodium azide which reac ith metal'drains to. produce.

‘ . Very explosive lead or gopper azides. } mercury and its salts which-.

Q- should not be returned to the environmént. Consult reference texts to
determine:the proper disposal procedure for each. chemical (8, 9) . .

4 5 Handling Glassware / :c . ' 7 ‘ T N

4.5,1. Discard broken, chipped or badly scratched glasswaré

.

Use gloves or sweep up breken glass, do not use bare hands.'/Pick R
v Up fine glass particles with wet paper towelling ' . )
. 4.5.2 Fire polish tubing -and’ rods : * )
e U"4.5.3 Protect hands. with gloves, towel or. tubing holder when -};f_,

" inserting tubing into stoppers Lubricate- the tubing with water or -
- glycerine. Handle tubing- close to the stoppeﬁ and out of line with T
end of the tube L & S . ey

4.5.4 Use asbestos—cent mireigauie when‘heating glass vessels |
over a burner : 7. T S e -

4. 5 5 Do not attempt to catch falling glasswa

3
Ll

4. 6 Electrical Equipment
Y 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 oi«dry powder fire extinguishers in
'case of fire in or near any electrical equipment

- -

N

A}

L o
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} .

4.7.1 Install and. maintain both ‘foam and. carbdh dioxi %re‘ RIS

extinguishers within easy access of the laboratory. - 9 L
e s

"(\ L 4 7.2 Fire exiqg should be clearly marked and accessible.
AN
\3 "4,7.3 Install and ‘maintain a complete first aid kit and an .
oxygen tespiratiqn unit in the laboratory. . - j
"5 Bioﬂazard Control . ‘,: ' : AR L e .
e ) . [ D . Y . / L

5, Safety CabineCS E o : » .\\

J(( 5.1. I,The safety cabinet 1s the most:important primar barrier
. available‘'to, the microbiologist for isolation and - containmeit oﬁ—Q o :
'microorgaaisms and protecting the laboratory env. ﬁfghm anﬁ the fﬁr‘ T
: surrounding arqawf?iztcontamination. Transfers of c es especially : :
‘ pathogenic fungi,’ actinomycetes and yeasts should be(bﬂngucted in the'f‘ o
) safety cabinets. N . A () g
s - RN -

3 . 5.1.2 pv lamps are commonly used in biohazard hoods to- maintaﬁn
s\ﬁrility 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). : . ;o L

».

for use ( 13)

. -4

' [ “ ) IRd ‘ )
' 5.1.3 There are severgl\?yggia::\yentilated cabinets avai&able‘ CRE

SN ‘ 3« B PN e X v,
C - (a) Partial- Barrier Cabinet ;ti‘-“ ot L e
- R A
. : Thesopen or closed.front cabfnet, is usudl/; refe ed to ad a e
"partial barrier ventilated cabinet. This cabinet can be used with' ,"u :
", the glove! panel removed, depending upon an inward flow of air of at’ . '

least 100 linear ft. per min.: to pyevent 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. tnder a reduced air St
. pressure of about one inch of water gauge. When operated closed, the"

;pattial ‘barrier needs an attached air lock for movement of maferials. \

A third mode of operation consists of using ‘a cabinet with glove panel
attached, but with gloves removed .

N

(b) Absolute Barrier Cabinet R

..-
®

The .second type of ventilated cabinet 18 the gas~tight cabinet system, el
referred to as an absolute barrier cabinet. .Absolute barrier cabinets .
are connected to form a’ modular cabinet system with enclosed refrigerators,
incubators, etc. Air is drawn into the cabinet system thrOugh dltrahigh
efficiency filters and is exhausted through ultrahigh efficiency filters.

”

w4
~

O
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T Safety Check List . * ° v
f6r Microbiological Water Laboratories
Yo iy ' ?.v( -y
J ) LR
SurveyB . . .
. Laboratory: - . T .. xS
9 Location? -~ T A
B \ D&te' ) . . e : S ) . : »,. L3 A .
-Code: S-Satisfac_tory,: U=Unsatisfactory o Cowms
r, “» ) . . LN : bl ‘. ‘_ v R . A - -4 .
'slfilkdministrative Considerations : T; ., »
. . . . - R v N R . - - ‘ \ . ; ..
. (a) Lab'oratory has a formal documented safety progratm. . ‘\:.) L %

3 ax(b\
~(b) Each worker has a copy othhe safety progr

" (e) A Employees are aware of procedures for reporting ‘adtidents  ®-

axid unsafe condithlqns. o _ S S : el
C(d) New employees‘pre instructed on labofatory saﬁety.v S
. ’ e c=p B
(e) Joint supervisor-employee safet}\colmnittee has been . N TN
: esta,blished to identif‘y potent.ial 1aboratory hazards’ " ot
- . » ’
-? - (£) Records are mqintained of accidents and consequ&ces. o_‘
E ,_(8)' Name and- phone ‘number’ of the supervisorland an alt:ernate N 4 N4
. . are posted: 4t door of  the laboratories so he may be . . I
"' contacted in case of an gemergency. > T Tl .
(/ Laboratory supervisgr and at least one, ther permanent " o Q T
: employee have attended appropriabe first aid conrses. . :
“u %f 80, when._ ., o N C
R N (-dqte) - T
__'.-v(i;,)' Emergency telephone numbers 'fo-r fire, ambulance, health oo K
"_ ‘centers, ‘and poison control :Center. aré placed in’ a _' T s, O

con‘spicuous location hear«the telephone
S . \

(j) Employees know the location of first aid supplies., ‘ L

(k)' xrgency first aid charts, and hazardous agents charts Tt
: posted in ‘the’ 1aboratory. o > R O
-~ - e o . s ;

LYy 'Fire evacuation plan-

tablished for the’ laboratory
cand is posted ‘ina

uous location. Ty

" 2. Personal Conduct o R T o e . - 12
; (a) . Personal clothing is stored outside of . t:he microbiology T
' . laboratory. _ A N '

o - . v

~
-y,
-
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. . | Lo LTy, ¥ o N . \.1; .
. L Lo e e . N te = - ) ’ ) AR »
(b) Lab coats and street clothes are kept in separate = o
v b ) lockers. L . Lo e
\9(c) boratory coats are. worn at all times in the e o
PRI laboratory\ TP . . L I
},‘_ (d) Getmi*cidal soiip 33 medicated sutgical sponges are . N
D available for employees‘ use._ e g e
. \ : W B . ——— B
(e) Preﬁaring, eating or drinking food and bevernges af )
’ \ mot’ permitted in the laboratory. _ ) M
. .9 Lo N . L
A (E) Smoking ur chewing gum.are. not permitted in the : o Cos
S laboratory. .',',) o . . S e S
’ é;g) ?ood or drink are not stpred in laboratory refrigerators. ._ --gv, .
. _'(h)ﬂ- eading materials afe not kept in the laboratory.- s ; R
lJ(i)_ | Labo&atory c@{g are ot worn'butside the lab. - E Q;‘ SR . ’ -
(j)f Employ‘h:s,who h,ave ‘cuts, a rasio g, etc on face,. hands, o .
C.. - ayms, c. .do not work wit h cti agents. : .
Labo ator E ui ment : S
h y Equip o : o IR
) Bulb ot mechanical device’ i‘s sed to pipet polluted ‘ a2 i
oy ter, wastewater or other potentially 1nfectious or R N
.} otoxdc fluids. R L L
¢ » L I P : N _——__ . ",‘V_..
)  Pipets are immersed in disinfectant after use. s Lo
L , v ¢ Ly
(c) Benches are ntained in\clear and. uncluttered R A
condition. . . e \fé
(d) . Centrifuge cups and. rubber cushions are in good"- <. T e :
: "~ “condition. . S S . A . {
4 . ) . ) ' o e o I ) Y ey —= ’I.
(e) < A suitable disinfectant is available for immediate use, . i . g
o . o P S Tl
() Blender is used with sealed container assembly. - ){"
] r :) . a-. . o o L . . Y
(g) Microscopes, colony counters, etc..are kept out of the . T %
work area. . T S . : s
Sy ' : R R R
(h) Water baths are clean and {Iree of growth 'and deposits. o,
i (1) Employees are instructed in the operation f the _autoclave - .~ . \
and operating instructions are posted near the autoclave., C o )
7 i . R ERE . L
) N / )
. | : o
115 s *
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v P o - ' -
q:::chaVes, hot’air stzriaﬂzing ovens, watgr distilling :
equipment, and centrifuges are checked routinely for- sa

~operation.¢,r
N k3

fAutoclave v‘ -
S VT T . .
' ‘Water ‘at1ll et L v
Centrifuge . - o
. B ., . A
Hot Air-’bvén L R . o . i
¥ .'(“ 2 . . "

©

b

Wy

g @,

o

(d).
(e)

“

O

ERIC

Aruitoxt provided by Eic:

5'Broken glass is discarded in designated eontainers.
- ° R °

- Power corgs,

in go orking order.
Disinfection/Sterilization

ﬁ(b)‘z Reﬂeptacles of contaminated

(c)_’:,‘

No broken, chipped or scratched glgssware are in use. -

e N
-Electrical circuits are protected agaipst overlaod
with circuit breakers or ground-fault breakers._

J. ’ - )

control switches/and tﬁermostats are

2

Water gaps are protected against back-siphoning.

U

rouEinely to d;sﬂﬁtg A
and’ after labot' ‘

Proper disinfectant is used
tab}e tops and carts Pefore

Performance checks of auto
-hot. atz, ovens are conducted

spore ampuls, indicators, c.’
p L S & . )
Item ) AN 'Frequency' ’
‘ . ;“-\. . - .ot ey ‘ T
: \J R
<
Ty

50225? glasses are’ provided to employ‘

Safety" glasses are used with toxic or corrosive agents® | -

and during exposure to .UV irradiation. &
B "
. 4
R . . . “
- - . oy ’
& : - s
- . S . .
T 1 1r
< l? : o



. L ¢ .

L

~* 5. BiohaZard Contro}l

‘ i .(a) Y'Biohaaard tags'or signs at osted in hazardous areas._y

N Safety cabinets o} 3 Jopriate type and class are
" ‘. provided. BRI N VA%
(q)v‘fLab personngl are. v; cinated for typhoid fever, tetanus
' and polio. i .

_C"’-.‘.' . i“‘ .

(d) Floors are wet—wo ped weekly with a disinfectant solution.

(e) Personnel are’ trdlned in the proper procedhres for
handling lxpphilized cultures where used.,

-

.

jf 16; _General Handlipgjanﬂ Storage of Chemicals and Gases‘ ) v
(a)_ Cont3iners of ‘reagents and chemicals are labelled .
o properly. ST . . - S : o
- . . \ K ’\ N . K}
;///i {b)" Flammable solvents are stored in an approfed storage ‘.
ot cabinet or well-ventilated area away frogf

hot plates, etc..

. {c) = Bottle cartiers are providea for hazafdousl

:ubstances.
. r f
- (d) : Gas cylinders are securely clamped to a firm support., _

l (L) ‘Toxic chsmicals are clearly marked poison or toxic.‘ TC
\ T : .

7. . Emergen Precautions

oo

¢

and carbon, dioxide ‘fire extingui fers are installed
A _within easy, access to 1aboratory and are properly
T main ained. Frequency e,
T S S L o M
(b) Eye wash stations - . s showers . 'y qugen
respirators oo » and fire blankets e TN

are available within easy aceehs.

. : L
(c) leire exitS\are marked clearly.‘,

. v(d) First aid kits are available and in good @ondition.

K - . “_

{e) At least one full tihe employee is trained in. first aid.

’ '“(f) " Source of medical assistance is aVailable and known to

Vo
& o employees. o ‘ o
. (n /_ . ; ~
y : 11
. -lfL { >
- ' o 122
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8. Suggested Areas

of Improvement: -

L v
9, aneral,pomments:

L “..
‘ \. PR *
it |
S .
K .‘;,' T .
) . AR ’ o ‘\\\ o B". S
P _ . (Signaéure_of,Installatioq‘Officer); (date)
: A r Lo ’ » : ‘

i .
,
- -
n .
[
.
« . . 3
' ¢
- A ~ 1 .
- .
. .
. " . -
. o, a . . o
» . ' *
i . :
- y . .
. ' 4
- > N “a ! Lo
‘ < .
. : . / : ;
o~ ;S LU
- bl .
.
e -
LY .
- P
. . .
.7 - 4 .
- N i 9
. . .
¥
A
* : ' \ N .
< .
: [l ] .
A ‘i .
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N <
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. st ¥
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‘
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: ' .- . "SECTION VIII . :
S . : . . . - .
o : : " P .
. SAFETY: Manholes and Traffic.
. o . N ! -
- ' : -
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manhole safety.| Addition

RIC

Aﬁtivitieq.atbé wastewﬁter ;reétment s?stem thé;_involve working in
manhlioles ,and in traffic'F?EELnt singular safety problems.
noxious gases are cohstant potential dangers.
gpphyxiation_dictates'cér;ain approaches to the
ST ’ ~ ' . -
The location of gewer lines and manholes, often
in the manhol

LA
) Expésive and
The possibility 6f worker
Lwyrk that must be dpneh
streets, demands that approved procedures be-follo
.es and also the safety
use the street., - :

in the center. of main -

Ay

wed to protect the workers -’
of automcbile traffic that continues to
This section'inclddé% sample materidls considered useful in tea

al materials are cited ighthe re

ch12§63bout_
ference section.
. N N . o s
. ' .
. A .
- "
' .
- N -
" - . .
“w v
’ A, o
s 'y N4

‘e

o}
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,:'Learning Resource #23

" WLaboratory Safety Checklist" . o o,
. ‘Lab Safety Supply Company ’ . . R _,/ "
" 'P.0. Box 1363 ) ) T . _ . - :

- Janesville, WI _5,3545» ST N

)

The following checklist should be yseful in identifying aspects of a -
- laboratory or laboratory operation which do not meet OSHA regulations.
- Supervisor - laboratory worker review of the checklist in terms of‘its
* applicability to their ‘specific.laboratory can identify and
‘correct unsafe conditionk or practices. The magerial is- reproduced
with the permissiof of thé Lab Safety Supply Company.,,.- o o

\' - . - v
.o : “ . .
) 4 ; ‘..) R .
. .- -
. . Lo Vs PRI
13 .

-
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‘ ‘ - LABORATORY SAFETY CHECKLIST S ‘
- ["YOUR LABORATORY AND THE - ~
. | OCCUPATIONAL SAFETY & HEALTH ACT (OSHA) e

AII em jers ln the Unned ‘States, e aged In commerce are covered by OSHA tn eﬂect thls means
that employers and employees-mustffoliow certain pafety related.requiations set forth-by OSHA. If, |

upon‘inspection. these regyjlations gte not followed, the employer is subject to an immediate penalty h
' of $1000 for each violation\Due tg the Increased concem over health factorg in laboratories, OSHA
. has increased theirinsgectio se facifities. Since there are over a hatf million words In the OSHA,

. standards,” we havé tried fo hélP you understand ybur legal requirethents by maigng a checklist that g 7
.’ summarizes some of thie'regulations thiat apply specificaily to laboratorles. Tha [e {ations have been * . -
r - ’ 'edlted and ai| apptications haye not been included ln thls summary For a more co lete emlanatlon
. we reler you to actual OSHA etandards :

: . . Do Scér edtg:.‘lontldotptea"o'.!hls
s T A HA- Check List write to:
IR B i’;‘.ﬁ.ﬂ.‘:&:‘..«'%‘."éé"cf;m‘ M\m-s"m"m . o " Lab Satety Supply Co. '

LS Govemment Prifting Ottice - * ; , P. 0. Box 1363 L

|7} Washinglan- DC 120402 . B . ‘Janesville, Wl 53545

$5.38 per copy ] e .- 1 tCopyright.1977 Lab Safsty Supply Co.
— . EESER L >

D ) mun WALKING: AND WORKING SURFACES um ! [ Vo . :
Y !u REQUIREMENTS? . S OSHA Section | Y_es_ . No™ |- Actlo.n/_ Takep
L A g aréas, pass: . ssrvice rooms 1910.22a1 :
in ciean, ordarty, and u'fmuy condition, . :
>+ 2. Workicom flcors clean and dry. emch maintained 1910.2202 ’ : N
o and dry ‘standing places provided. . = : o
3. Fioors. free fom ‘piotruding n-lle. aplinnn holn 1910.2283 L . oo
© and loose Boards. : . . R R Ly
4. Permsnent slsfes and va marked, 19102282 - RN R o -
DO YOUR EXITS MEET THESE AEQUIREMENTS? - - : ;
3T X F— n - N — - =
271, Sutticient ‘exits for teaving in éase of fire or other ‘119103601 * N
emergency, with sltemate escape meana provided. .
-+ 7 2. Exts unobatructed and untocksd ' .| 1910.38b4, ’
| . ] . ) o 1910.36d1
. “a. Exm marked and readily vlnbla Non-cxul cluvly / IQIOh&bs. .
! - marked. . . 1910.36b6 T
N Ry Fire llu_mc provided. where necesasary, ’ 19103667 - N
- Y - 3 N - > N - -
5 More than one exit provided, sufficiently far spart. 1910.36b8 -
5 *°8: Flra datectioq equipment, smoke alarms, sorinkler 1910.36d2 N o, R A
systems, lighted exit aigns in good opcuung . , : . L - . . B
- condlllon .l . . - . 1 -
*7. Exit doors. tnln ramps, passagewayas, fire oecnood ey 1910':% . . . B
e etc. app! d by testing Y. . ’ - F
. S 3 AN
8. Exits should have e proper fire resistance rating and | 191037b - FEER o
- be protected by an approved sd!f-clotlnq firs door. T . N E )
9. Height, wwm'xand :Ionc of means of ognu meet OSHA i9|0.37¢§ L 1 . -
[ specificetions. - - R N ’
" 710." Exifs o be large enough for occuolmyloi&f : - | 1910374 N IR B e
n - - < G —
:( 11, Exits not through rooms that could be focked. T 4] 19103713 ¢ -, : i ;
. N ‘L N N
. - . . .
. » - |>
a B .
sy 2 R
f K E
. « N
. N
| “ -
@ - -
- s ;
4
: SR I
, ‘ 20
. - . B 1 Ly
@ o
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- OSHA Ssction | ” ves [ No Action Taken
19103714 j
N 7
1910370
14, Exita_shall discharge directly 1o ‘strssl or opsn soacs. | 191037h
18 Dirsction of egress’ clearly marksd, | 1e03m2
18 Exite maintained kee of sil obwnctions and “lowoanz L~
hudlmnnll. : ) c
11* a sorinkler sy perl b 19103tm -
' wnd featsd. s ’
N . v . 7
‘a Alarm and fire ¢ i [ waekly, . | 191037m j
~h9. Exts marked by resdly visifa signa and sl _[-190a1q-
- non-axits clsarly marked. ' ’
ARS YOUR HAZARDOUS llA'I'IlIALI ADEQUATELY
PROTECTEO? : . C
- - 7 -
1. My tanks to be 1910,108a2! g
used for storags, of w-ublo nnd combustible - . .
‘2 ¢ fo be of is and sizas es soscified IDIO.IDQ&thJ . |
by OSHA and DQT. 4 - -
3, Storage’ cabinets 10 Contain not more than 80 gallons | 1910,106d3i
(240 L) of ftammabie liquics or 120 gellons (480 L) o
' of combuatible liquide. ¥ '
© 4 Storage cabinets consiructed to limit intema) |, | t910.108a311
temperatures to no -mors_than 325° F (183° C) in e tan - <
minute fire test. With alt joints and ssame ramaining )
Ilgm and the door securely closed. Cabinets shouid o
be ladeled’ ‘Flammabis - Kesp Fite Awsy" L
5 nside uv rooms sufficlentty fire ¢ 1910.10804 .
8 mm or combustible liquids atored in closed -1910.1080218 -
o Ui ads gored Jrorox
- L]
7. Pllcu for_ tranaterring of nlmmcbllror cmlllblo 1910.106e2ili
Hiqukis at sdequate distance from 6mr operstions
and spilt drainage and proper ventilation provided. ¢
a Flnmmnbll liguids kept in connd contsiners mn 'mw.looczlv .
not in use,
©.%.. Portable firs extinguisher;and control 1910108881 . TN '
- provided for special hazards. . . s
lo Wsler avalisble In volums and ldoquulo pressure for 1910.108051)
s Boxtinguishing, .
S, Adoanl. pnclullm wwn Io onvom lqnmon ol 1910.106e8i1 '
-~ flammabte vapors. . . . ,
\ Flamn liquide d into where 1910.10608H - 7 ]
nozzie and - 818 . d. It »
.t MNoor piste_is metal, recsiving cornuimr should be ¥ )
propurly grounded. . B -
.~.13. Storage of flammables |l Hmllod to use required for 1910.1084d5111 - .
N is kept in : . N
closed metsi ponlum storage cabinete or in an ap- o
proved ‘inside storage room. R

o

: } x . . . \e
i T - Lo T d
. . . E . N

‘“ . 1""\‘ ’  ~;>
130 ’
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Ul . E . [
« v - .
- . "
hd i
A « | 08HA 8ection Yes |. No Action TaKen
'\J Tha quantity of Nammabie liguld that Is stored culside | 1910.108s2iib . '
i, an inside storsge ‘raom or cadinel in 8 bullding dose + . R
! pot sacesd: ‘
| 25 gsllonw (25L) of Class tA liquids in conisiners 120 |,
. gsellons (454L) of"Class 18, 1C, !l or I} liquid 2l
in conisiners
680 gsllons {2495L) of Class 8, 'C. L3 or W houid
. in single portanle tank -
- T -
18, Flammable liquids having [} Rash ‘point below 27°C 1810.144k!l -~
, | {BO'F) are stored in ‘red consinar with s ysliow .
7 | .band around the containar or the comtants lndomlllod [
| yellow. _ ’ '
18.. The mize of fammabis liquid contsiners Is in sc- - .1810.10843111 _
- _cordance w with_the following ubl. o - : N
. - o\ . . )
Flammable Liguids - Maximum Allowable Size of Containers
' . ‘. Class 1-B: . . -
Class }-A: flash point Clsss 1-C; Class Ik
flash point <23°C “ fash point Nash point Cisss I
Container <+168°C, boiling boﬂm pomt >23°C snd >36'C s corrouuubm
type . : point <J8'C . 38°C <80°C . liquids
Glass od high 3 DII . ;qll ;nn: ;nul Bl ;nll
Approv ji oa gs 8! sl ‘S gal
density poly- . ¢ ﬂ f
sthylens or
melal . . .
B Safaly cans 2908 ‘ 5 gst 5 gsl 5 gst 5igal’
Metsl drums 60 gsl 60 gsl 60 gsl 60 gsl 80 gsb
ICC specift- - . .
cations {sior . -
age vaulls ~ -~ < -
*_onty) : ) -
Eumplu: Eihyl ather Banzol X Ethy| mercaptan Methyl amy! Stoddsrd solvents
opylene . Msthyl slc. Turpentine acelste Amy| slcohol
. 4 .oxige Gasoline Methy! slc. {30% Kerosene Fuel oil
o <" Pentane-n Ethyt slc, * in waur) .o
L. . -Acetons . . . _
N h . Xylene
Toluens .
17 No more than 110Q: gallons (MSBI.) of Nammables . . | 1010.10886i N
is located & to b in ) :
Iaprovod storsge building. : .
~
168, ‘A portadle fire extinguisher raled-12-B is located not o »;m'o.loesb'llo .
{ess than, 10 feet nor more m-n 25 teat from any ﬂnm- : -
* mable uouqo room,
19. Fismmable liquids are kept. m Covered conteiners whem | 1910.10872ivs -
_not being used. . R
v B
20. - Where fammabis of tombustible liquids are used pro- 1910,10872ivd - .
" viglone are pr " Tor sate -di ot 2 ) - .
or-pllll. N ) ’ k% 2
. i
21, Class | llwldl are uud only when (mn e mépm - § 1910.10872Ivc :
' - Names or other sources of Ignition. vl - 3 ‘
22, Transterring Aammable liguics by means of sir' 1919.10872iva * :
 pressute ll not permitted, , : ‘ .
. L
23. "No Smoklno sighs ‘shell be posted where hazards from | ‘1910.10898 '
Y flammable liquid vepors is normally present. ’
/ & -
. -
> ‘ g
. . » v,
B ' ! . .
. ‘ o : ) .
- 131 .
- . o 1 . ‘ A 1\
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" ARN YOU USING THE rnonn v mn ucl * O8HA 8action Yes| No |- Action Tnko\
PROTEGTION? ) )
1, Eyo and laca prolsclora mu provids ldoqullo ' 1910.13382( . - .
protection against hatards. . . . .
2 Eye and hca prolectors should be ressonaoly - _ 1910433821t ‘ .
comifortable. . N . .
3. Eye l\d facs prolectore should fit snugly and nat - 1910.132a2ii .
' inleriere wilh wearer's movemants.
4. Eye and hace p'ou;lon \nonl'd _'th‘;mublo.. 1910.133a2iv
A 5 -
8. Eys and tace protectors should ba capable of bbing 1910.13%a2v
disinlecled, ’ . . B
- 5 ~7
o 8. Eye and lace protectors should be sesy Ig*c{;’lm T 1810.133a2vi
" 7. Eye and ke protectors to be kept claan and In 1910.1338 24! R v
good repair, . . . . = .o
8. Persons who requirs eye protsction and sisc weer 1910.133a31,
ays plasase, should wear ey® protectore with . d, - -
. opticaity corrected lenses. goggiea that fit over ’ - X s

corractive lansse, or goggles that incorporate
corractive lsnses mounted behind the protactive

é‘iﬁ? onnee. ¢ | . ] | o
e ' : -

g 9. Eyes and face protsctore shouid be marked io 1810.133a4
identily the manufacturer. . :

10. The ussr of eye and face protsciors shoutd be 191013385
. Informed -of their limits and precautions to lake. .
11. Eye and face ptoliclorl should comply with the 191043388 '
American for O

*Educational Eye and Face Protection (ANSi Z87.1-1988) L

" ARE YOU USING THE PROPER RESPIRATORS?

1. Respirsiors must be provided whan mcuury ) 191013482 |
2. Ruoinlorl should be used in eccordance ' wlm . 1910.13423 .
Instructions and training recelved, . ©
3. A written for and 191013401 -
uee of vumrllon :hould be pmvldnd . !
4 - - v
L KRR N Ruolulou should be selected on the blul of the © 191013402
hazard present, N
- ; — 0
5. Respirstora should be mmma,tq an Indlvlmll for 1910.134p4 e
his axclusive use. . “ . . S
6. Respiretors should be regularly cloaned and dis- . . 1910.1340S
Infected. . : -
" 7. Respirators should be stored in @ convenlonl clun.. 9 6.13406 . o .
* and sanitary (ocation, N )
8. Respiratora should be inspected during cleaning and 1910.13407
worn and deteriorated parta replaced,
9. Survelllance ol work araa conditions and dcqvu'ol 1910.13408 . . . J
individull’ exposure or siress should be msintained. . 4
- ¥
10. Persons 'should not be assigned fo tasks requiring - IDIO.I:ub_IO )
respirators unless it has been determined thal they* :
are able to perform the work and use thy equioment.
s ‘ g L
. ’ R . 1 Sy~
. 3 [aag
\ o .
B 132 S -
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. L] . " . ¢ o . . , . i
o - . ; X vi
. . . . - 3 N L
! : oo . O8HA Beotion | .~ Yes | No Actlon Taken -
. 1. ‘Raspirsiora should be seiscled In accordance with ANBY | 1010.1340 . L
faguiation 268.2 - 1069, : L .
12." Comptessed air, camprassad oxyQan, liquid air, and - | 1910.134¢ : T i,
_liquid odyijen should be of high purity, sl isast |- -t o . -
masiing raquiremenis of Compresssd Gas Association | . ¢
Commoaily Bpecification G.7.1 + 1986, - . b ] !
- T — ™
' 13, Air may be kom cylindarae or aif p 8. ]1910.13402 A .'u""
2|7 14 Bndird procadures snouid be saisbiished for 191003401 ) ' Y
rasp! use, inci both gsncy and fouting - N ' . ,
: uses. PINIS : - -
15 The corract raspirstor mcll,ld Tor ssch Iilo.ﬁlflj_ - -
job and marked 1o indgicate to_whom It Js_sssignad and | < T A R !
the dale of issusnce. - - .
'
. 18, . Wnitt dure ko use ol tuspirators in mnouvw- 1919.13403, , . "
. aimosphdtha shoutd be provided. : . : .
" 17. Propsr rescus equipment and a lllnday Parson muld 1910.134031 . A B ] RENTE
' . be presant in case of raspirator faiiure. . . -
: . - e
HOW IS YOUN WORKING ENVIRONMENT? . oor
f . . .. . a
1. All work areas, Inciuding passsgewsys, storsrooms, S 19100411 Ve .
and service rooma shail be kepi clean, orderly, and . . . 4 ‘
- - sanitary, - . . AP
. 2.' Fioors of al WOrK araas shalt be kap clun and dry 1910.941tetil ' St
o 88 far as possible. . . ; ;
3. Cieaning and IWI.DIW. ahouid be done 10 mimmize air | 1910.t41m1iil T
contaminalion lr)d u far as nnulbln oulside of ) T A‘ ) .
“working houra! . - . P
- 4. Expectorats . walls, or stairs shoutd be *1910.14102 y
prohbited. T e . . A
5. Recaptacies kv 30lid or liumd‘wnll .mou(d not leak, . | 1910.141a3i . .
be esssy to cisan, be maintained in s sanitary condition, |- Lo . A
and equipped with a tight fitting cover, - L
. . 1
.. 8. Al wastas should be removed withoul creating a 1910.141a3ii ‘%‘: .
nuisance or health menace and as often‘as necessary: \ . KK
7. Work areas and other fooms should be' constructed, 1910.14 124 \ .
squipped anc maintained 1o prevent the entrance or - . i
. harborage of rodents, insects and othar, vermin, . .
\ 8. Potadble water to be tied lor g, 9 1910.14101) :
efc.. . - . : ' A
| . ARE YOU USING THE REQUIRED SIGNS AND TAGS? .
1. All 8igns inatalled aRter August 30, 1971 mun meet 1910.145a2 v P L .
OSHA Stancards. i o .. Lok
" Q. Danger'signs should be used only where lmmedlnla 1910,1_45«:1!
hazards enist. All .wcn 3/9n8 should not vny " . g
' design,
:'3.~ All persons .should be instructed that danoav' signs 1910.145c¢tii '
danger and f spaciel A ‘ .
precautiona are necessary.
RE c.m-nn $19ns shouid be used to warn ol pnlonml 1910.145¢2: <
'!"""3 37 unasin wacecat .
- y

O
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' O8HA 8dallon Yas | “ No Action Taken
= -
. 8 All persans should ba Insiruoted that caullon ngn- 1910148031 .
. indicale possibie hazerds. ! .
: v Ry
§. Salsty inalruotion signe should be used whaere thare 19101483 v
Is 8 need for genaral inlormation and suggeations P '
relaliva to salsly messures.
- T
7. Al signs phould have moulted of blunl corners, be -1910.148d1 Al B
frae of sharp edgas, bufrs, spliniere, or oiher sharp ' " :
projsofions, Fsalaners should be loceled 8o ss not to
, be hasardous and should be ol s slze mutu\q OBHA -
lllndlldl s
‘8. Oangar signa must’ba d, black, and white and mest 1810.146d21 -
Amaricen Nalionst Slandard 253.1 - 1967, ' 7
9. Radiation waning signs background must be yallow; 1910.145031
pans) maganta with yellow laiters; (he symbot magsnia .
and lelters on (he background black. s
Y
t0. Caullon signs should have e yellaw background; $910.145d4| .- -
and the panal, black ‘with yellow letters. ' .
N .
" 110 Salsly inatruction signs must be white and panel . 1810.145068 ‘L .
. Qreen with white lallers; laitaring on background ! Mol .
black. RO \-».. RN
- - - - - - 3
12. Direclional signs must be while and panel black, with 1910.143071 . -
‘Y while muw; any lettering must be bisck. ‘
13. Inlomullonll signs mus! be blue as blcknvound or . 1910.14509
panal. S .
M."'Symboll_on signs must follow recognized practicas. 1910.148d11
.18, Wording ‘on signy must mael OSHA raguistions, 1910.14501 v
18. .Taga.may be used a3 a t§mporary waming untils_posi--{-10100048ITT . | :
" tive masna can be empigyed-to-eiiminite the hazsrd. R
17. Oanger tags should rot vary in design, - - 191014814
18. Cautlon tags should wam.only of poténtial huud: '.lsio.usrsl
or.10 cautlon sgsinst unaafe practicas. : : e
19. Out-cl-order taga m'o'{n'a only indicate that s pleca of IDID.Mi’u ~
- ¢ equipment Is out of neder. - .
. 20. Blologlul huud ags shotld be used to signily the 1910.1451811 -
lal or actual ofs . to Idinlw
. nmn inated with sgsnts.
: 21, The term “biological hazard™ shall reler only to those 1910.1438111 L
ltema wounlll\q @ potantial risk to the well being of B .
man. ™~
HOW ARE VQUR MEQICAL ANO FIRST AID FACILITIES?
"1, Medical personsl for advice and cansultation should | 1010151 N
be available. . .o L .
2. A peraon trained o render firat sid should be svall- 19101816 . '
able it there Is no infirmary, clinic or hospital ' K
nearby. First ald supplies: spproved by [ comultlnq
" physicisn should be ) ]
3. Facllities for drenching or Mushing. syss or other 19104816 .
parts of the body should be available in case of . . - :
' emergency. - , . ”
. ) e . [N
S, . : . \
.
Q- . o 1 8 by - . Y
. " ‘ v
. ~ f . '
: B - , v
B o . -
- s 134 .
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" no YOU HAVE ﬂ!l.llﬂ”)‘ NUUIIN A TYPR DF PG
AXTINGUIBHERS? -

Q8HA Baation|

Yot No

Aoilnn Taken .

1. Poriable firs extinguishara should ba kepl Mily ghargad
and oparsbie and kep! in & dnlunmd place at sl
timas whea nat in use.

1910.187a1".

2. PFlia axtinguishars shauld ba mdllv socassible
slong normal paihs: of (raval.:

mo.uha R

3. hinguishars should nal be obstruoted or cbscurad
from view, ._.

1910.16723

Py Entingulshers for dmounl als
marked col)lplcuoullv to Insure using (ha propar one.

s of fire should be A\ |9io.il’ll4

v

T
.- 8, Exil should be lted on hangare or

brackets, in’cabinels, of on shelves,

1910.187a8

0 <
'8, Extinguishars walghing 40 (ba, {18 kg) or lass should
. be Installad s that the |op la not more than 5 N,
i (1.8m) abova the.foor, Those ovar 40 Ibs, {18 xg)
should be inataliad wilh the lop no mora than 3w 1,
{1 m) sbova the foor. 5 -

1910.167a8

1. Eal in walt or on eives
shall be placad with the Instniotiona faoing outward *

J1910.148707

8. Extinguishera lmuld be useble belwaan 40° md 120° F.
(8" and 80* C)

1910.157¢0

9."Each fire sxtingiilshet should have e ieg sitached
* showing ‘meintenance or rachargs dats and person
performing the service, .

1910.157a3l

HOW 18 YOUR :ucmcu. FRDTIQTIDNT

1. Electricat instaliations should conform lo the
National Electricat code NFPA 70 - 1971; ANSH Cl-|97|

1810308a

2., At new alecirical instalistions and at naw utltiza-
tion installed eiter March 15, 1972, and alt uollco-
menta,-modifications, and repaira on squipment
instaifed bators this tats should mest the National
Eleciricat Code NFPA 70 - 1971; ANSI Ct - 1971,

19103090 - -

ARE YOU TAXING THE REOUIRED PRECAUTIONS
WITH CARCINOGENS? .

1. Ex o to the ol carcinog should be limited:

" . u. Asbestos - |n. Benzidine

b. 4-nilrobiphenot - |, 4-aminodiphenyt
C. Mathyl chioromathy! omov I Ethyleneimine

d. 3, -dichiorobenziding '«

k. Bete proplolactone
L2 p

@, Alphe naphthy

t. Bis-chioromethyl othnv

9. Bete

. 2 y e
m. 4-dimethylamincazabenzene
nN I

g ©. Viny) chloride -

1910.1001

t0.1017

2. Ci J of vlnyl are b
Vinyl Chioride . .
Extramely . Fllmmqblo Gas Undar Pnuuu
Cancer Suspect Agent

1910,1017k1

3. Containers of Carcinogens Kave labels “Cancar moc!
Agent” pmmlnomly displayed.

1910.083e02i1l

T4 Emmcu 10 reguleled ma.lhould ruu signe with
the legend: o
Cancer Suspect Agent i o
Authorized Personnel Onty C

.[19109300

s, 128




OQBHA Baollon

Yoa | No [ Aallon Taken
1 ' : <« : + . B B
. 8 Employsse wha work In tequisted ares should receive | §910.00ee8 | - . K
training with regard (o working with carcinagans - —_— . \
. 0. Regulsled argas h negativa pravsurs wilh tespacl | 18100304
fo nonmegulated sress . .
*
7 Employses are requied 1o wash hasis, face, forasrma 1310030
and_nack upon sach exit kom requlsted ared and 18310.93C 4vu
. showar sl the wnd of tha day : 0
Toan Employaen are provigded wilh clesn, hill b'ouv plolléllva ' mpospau ; , .
clothing prior (o anlanng reguisted areal - B
" 9. Employses musl ramave prolsciing clothing when tesving ‘mo.b:aw
regulsled sress and al the end of ihe dey placa’ihe
clothing In "an imparvious . cotainer for decon- '
/ . tamination or disposal .
o '§0. Al“asbestos scrap, waste, debris and olner procucts | 1810.1001 )
. containing Asbeslos Abars must be labelad as follows:
B Caution Lt . . \ >
Conlains Asbhsstos Fibers Cb -
Avaid Crealing Dust : 7~ ‘
' Breathing .Ashestos Dust May, , X
Causs Serious Bodily Harm . . '
. /
. -
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" Learning Resource #24 Ty

- Trhffle and Maphole Hafety . c ' : '
Chapcar 1V, Operation and Maintonance of Wastewator Collection R
"8yntems: A Vield Study Trailning Program, 1976 : R T
Kennath D. Kerri and Johp Brady, kditora ‘ v

' California State Universaity, Sncq?mento S .

Sacramento,. CA 95819 . .

t
Chapter IV of ‘this publication written by Goorge Freeland contains.
" detalled information on manhole safety. It is deglgned to bo vked an a
sl f-atudy program by persons Cralning for work in waastewater - v
- treaatment asystems. It provides useful information to supervisors who
may have the, respoqsibility of maintaining safety around manhole operations.

The material dualing with manhole'hafqty includea the following.

A : S L Page  /
4-12 Mﬂnhole Safety.....................-....-..................—. 4"'110,. .
© 4,13 Classification and Description of Manhole Hazards...o Neouos 414 Y
) © 4,131 Atmospheric Hazards..eisssseelosessssss e Revrsninnne 41
: - 4,132 Physical INjury...veveess.
4.133 Infections and Diseases...

tesesersanne thersesieean, 4-17

R A .

4,134 Insects, Bugs-and Rodents.:seisssussenseniensnesssns 4-18
: 4.135 Toxicants...................,............. ..... cevees 4-19
. . . 4,136 Drowning....eeeveveeeenn .....,..qK!...............:.. 4-19
a © 40137 SUMMATY. ... i iiieieiiiere e e et eeeeeneneens G419
- 4.14 -Safety Equipment’ and Procedures for Manhole Entry........... 4-20"
' 4.140 . Self-Contained Breathing Apparatus...;.....,,...,.... 4-20
4.141 safety Harness with Lifeline.....i....... etesatanane « 4=20
“4.142 Portable Oxygen/Explosivity Alarm Unit vesresnasenss 4=21
©+ * 4.143 Ventilation Blower With Hose R NN R T T T 4-21
v T 4,144 Manhole Enclosure:......eie.isn. Ceeteaeen. Y L 3]
. 4.145 . Aluminum Ladders -and Man Lifts ..... T 4-23
4.146 - Ropes and BucketS...uvu.le.vresivninnunenioinrenns Soe 4-2300
4,147 Hard Hats. .........;.- ........... eresteseneteenandes 4-23
4.148  Protective Clothipg............... ceeretaitaaannn eeees 4=25" -
. 4.149 Other Equipment afid Procedures.....v.ee. s uesenvess.. 4-25-
. 4.15 Precautions for ‘Manhole Entry...o..iiersiivenensnnnaiennsves 4=26
4. 151"Immunizations............;.......,.,...;.........;.J. 4-26 .
. 4,152 Disinfectants:..eveiveesessss tn B T
4,153 Health: Conditions of Workers.......... [ ¥/ .
4.154 1Insecticide..... ....(.-..........:..-u..-....,.....-.4—27‘ e
. "4.155 Wash Down....................................;....... 4-27.
. 4156  Required Topls, Materials and Equipment.. ceevesess 4-28
A 7 4.157 Equipment TeStes.oseveeseondessinnnss sessscsesarnnass 4=28 .
— 40158 BTAefiINg,..ero™essesrnnnsuanennnennnessssonnnnnory 4=28

4 16, Operations of Manhole Entry............;.............‘,....2;4—29
“4.17  While Worker is Down in the Marhole.. Y e )

. 4,18 Special Problems of Manhole WOTK...u.eevieeueneesnevenoneres 4=32
4, 19-‘After Leaving Manhole.,.....L.............,..,........;.;;.. 4-3
~. . "RESPONSIBILITY......e.ivtierenivnnnennensunnenennennsnense 4=35
- .Additional Reading....c..ovvieiveniiiiniiiieiinniaabodie, 4-35
- i .
. . d-“?'ﬂ.,‘ " . » . ) .
1Y - . - ’ [
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lNﬂl'l’G‘l‘ION OF MAN“OLF&I-:.!.nvnotvttoloooonooltoo.nuynoonot.uo'.‘ 10"{05'
q 10.31 OhJGCl“-VG of Mﬂnholﬁ Inﬂpacclon-..-...-.....-...-.-.....-... 10'105
'10 32 Bl\gut)’o-o.;ott.ooonooaoovoooqooo.otooottolto-o-noov.ot-nl-.o h=h6
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10037 Samplﬂ ‘[napu(.tl()n ror“lﬂ--oottQo-tt-too-!ltt!oo-.ovo-oott--oo h=51
i 4 ! . - b . LF
# | e
! ‘The organization, quality. nud nature of the matarial prosantod by
Y Freeland 14 4hown in the following extensive citation on manhole aafety
(4 ll) and claassification nnd daacription of manhola hazards (4.13),

’

'”" 4.12 Manhole Safety

|\

4+ Throughout this manual special safety precadtions regarding

specific 4obs and procedures will be outlined. Everyone

. must recognize and understand the, hazards encountered when
- entering a collection.system manhole. Although the following

. discus¥ion is brief, the collection system workers and their .
. " supervisors must become fully familiar with procedures. .

discussed and apply them every time someone enters a manhple.

..4 13 Clas ification and Description of Manhole Hazards
' There are six major categories of hazards a person may LI
encounter when entering a manhole. - These hazards are.
discussed in order of known frequency 'of. accidents and
deaths to workers — atmospheric, physic¥l injury (slips, " ..
"falls, falling objects, sharp objects, bumps and o
structural failures), infection and diséase, insects and
biting critters. toxic exposure. and . drowning.

I 4 131 Atmospheric Hazards ' "', o L .
Atmospheric hazards consist of three major types — explosive
“or flammable, toxic atmospheres, a and depletion or - elimination
. of breathable -oxygen. Do not allow: unhedlthy odors to -

-~ . u‘distract your. attention from the three major types of hazards

o Ehat could kill you. . : R 5 o

-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 lega , 11legal or accidental sources. Thesé'

. conditi ns can be measured by the use of meters - that
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l

- decomp
~ alnioat

L . ’b}"f.
L Y - R

L vaMechane gas 18 opa of the praduats of waate

eattion. Thia gas ean he praducad |
‘anywhera An a collectlon system, '~/

Methdne is alao the major flammable gas in:

the natural gas plped under streets by Yoy

utllie

y companiea. 'Leake in these pipes. {

will saturate a soil around a sewer plpa, . -

and soepage will resilt {n the-gas eataring
.~ the collection ayatem and endangeving .
workers in a manhole,  ° s
o A : .

h o Lot K . .
- bs While methane and .natural gases ave lighter .

_than air, a small portlen of the gas will ' -
d1ffuse or escape from a manhole 1f there %
1s naturdl vengilation., Propane, gasoline, '

solvents, and other explosive fuel gasea may -
be as much as-twa-and-ope~half times hthiqﬁ

than alr and will tend to accumulate (if &
there ia not ventilation) in the pockets of-,
* the lower portiona of a collection syatem to
¥orm exploslve mixtures or to displage air.'

Toxic atmospheres (poisonous dir) in wastewater, collection

systems or storm collection systems are most‘likelx to be

from the présence of hydrogenzsﬁlfidé (H2S)., a gas
produced by the .decomposition of certain materials

containing sulfur. Hydrogen sulfide gas quicKly mixes

with air and goes wherever the air goeg. If there is

no ventilation or air movement, H,S accumulagéb in the

lovwer sections of a collection system. Hydrogen sulfide can-
be detected by the sméll of rotten’ eggs or by the use of .
‘special test kits or instruments. that measure the contentration
of H,5. Other toxic gases that may be encountered include

chlofinated solvents and industrial toxins (poisons)

<. on wastes discharged to .the collection gystem, -

ure the concentration of oxygen in the ‘air.

i .

» depending

The amount of breathable oxygen préaent in a manhole can be
. decregsed or eliminated by. having the air mixed or replaced’ .
. by the entry of another gas. Meters are available t

hat

:p§-not”wofk in;confined'sbaéés where the éﬁmbgphére,éohtainsf,'
less than 19.5% oxygen. Always ventilate the manhole before Co

entry and continuously during occupancy. . Continuously: test

all levels of manhole for oxygen deficighc;ésﬁand explosive

and toxic conditions. ‘ / ’

- a

Conceptfations 6f'oxygen in:a'confineﬂ_space may excéed the -
level in the air we normally breathe (21.9%) when pure oxygen:
(02). 18 used to prevent septic conditions and the production’

, e ‘g.

’
+
T .,

139 . 132
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_af hydrogen sulflde in the wastewater eolleation aystem BT
(8ea Chapter 9, Beatlon 5,6, Hydrogen Bulfide Control).

. 1f the manhole ia continuoualy ventilated and the oxygen.

level continuously measured, ne prablema should develap: o
‘A higher, than normal level-.of oxygen won't hurt you, but '
will increase the fire or exploslve hazard,

17%?!32 Physttal Injury

S : . . o
Phyaical injury during manhole enkry can occur from several causes.
Workers in reatricted spucea wifh uneven footing often have poor
halance aud deareased coordination, The wanipulation of tools In
reatricted apaces ofton rasulte i a worker helug in an awkward

" pouitlon which can cause strained muscles or tendons, hrultes or
torn skin {f tha worker is not caraful. ' o

“The use of heavy ladders for manhole entry and exlt has baeen
prohibited in many communities after these ladders have been
dropped by accident while a workev is iIn a manhole. The .
practice of having matal rvungs lnstalled in manhole walls -alaso

- has been discontinued by some agencies because the rungs or the
concrete holding them was “Ging eaten away and destroyed by the
highly corrosive atmospheres of the collection system. Portable,

_lightweight, aluminum alloy 1349ers have proven satisfactory.

. - , . .

Dropping tools to workers in a manhole and tossing the.tools back -

out has caused many physical injuries.’ In order- for'workers to see to )

catch a tool being dropped, they must look upward and into the U
-brighter light, qausing temporary loss of visual capacity. In ' _ ;
- addition to this, dust and debris from the street or manhole e

ring can fall into your eyes, again-causing vision problems as well

as possible 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 in a .

bucket or sling. Many collection system and treatment plant agencies

use a truck winch to lower a worker and tools-into a manhole.. The ' :
" man 1ift (Fig. 4.5, page 4~24) has a step, safety sétrap and snap, SR

N .

-and a frame to avold scrapes. .. ' e . -
The use of spectacles or séfety’gogglesgin a mAnkble may be difficult -
because of. their capacity to. fog. These glasseg also' can become
_smeared by moisturg in a’manhole environment, thus resulting in -~
decreased vision capacity by the wearer. 'Bropef.ventilation will
reduce fogging problems. 1f.a chipping gun or bther.tool‘is being' -
used to chip concrete or pipe, safety glasses or goggles must be I
~ worn. A helmet and clear face shield worn by motorcyclists may be
* “better ‘than safety’ goggles. ;'" = e o o
When working in_a manhole, beware of sharpiobjects that can cut
or péntrate your skin. and cause a serious infection. - Typical
sharp objects include razor blades, pins, hypodermic needles and
. i .

broken pleces of glass and metal.

,' :

2B U s
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.t“_Thase large diameter sewers

' 'wastewater.

"4,133 Infaqnloha and Dipeases |

Y

4 ' : .
Infeatlons ave dlways pdc@ncially‘prea@nt when yoy enter a -

Jmanhola.
of a4 conmunity ean end wp 1ln the

to these infectlona and’ diseases
to warkers chrough the urine and

wa

. Pavaons requived to enter manholes.

fe

This dlseasa_cavaes Pavar, Lieadaahe

vomielng, and thivat,

kvery disease, paraalte, infection, virus awd \1lness

atewatar colleetion aystenm,

are thua autematieally\exposed
léptoaplroals can he tvanemittad
ces of vats living in aewera,

6, naused, mnuaculér ratna,

Contact your aafety officev or doator:

vagarding tnoeulations for typhold, para~typhold, polio and
tetanna.  Pargonal cleanliness ‘ls your hest weans of proteation.
(f posalble, have a commarical laundey serviee claean your ‘
unlform rather than wash your dlothes at home wlth your family

laundry.

. 134 'InuGGCn. Buga and Rodoents

S

Inaects,while leas severe in danger to workera than 1nfoc:16na

and. diseases, can be a source of danger,

The black widow and

-the’ violin aplder are oxamplea of thveats to your health, Many
bitea ave ‘asagclated with, infectlons, for examples, rat bltes can
cause rabids and wosqulto bites can cause malaria.
a 11st of insaects ond bugs which have bedn found in

Ticka -
Fleas

,Llce -
Moaquitos
Hougeflies
Blofltes

Following is
manholea., |

Stinging insects such as wasps, mud'd;abﬂcn and boes

-Always inspect a manhole:for insects, bugs and rodents before '

entering.

4,135 Toxicants
id .

i

ca

Expusure to toxic acids,_baseé and o;her~hazardous'IIQuid'or
solid chemicals that can be discharged into the wastewater

by indus:iy or the public is always a potential health hazard. .
Proper boots and gloves are effective means of protection against ',

these toxicants.< ' o o

’

4.136 Drowning L

" With the trend towérds*larger'fegional wastewater treatment plants,

4

intercepting sewers are bein .constructed that convey large,flévéf -

d flows 'increase the chances of a'

worker drowning from an accidental slip or fall into the flowing .
eg, -especially when working

;and use lifelines if necessary.

Watch your step at all tim
. near or in large flows to-avoid drownin:

»

‘141 -

g. Wear 1ift Jackets®: ",

Y
v

S

_«collection system by either accidental spills or delibéra;e.action//(,’
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_ ‘ “Manhold entyy #lways mise he cnnalda%gd a hazardous task due
. .~ . ta the potential exposyre fo chemtcals, toxle and explosive
gared, lusects and Infecttona condiciona,  Work In wanholey
can he done safely whed the proper proceduves are followed,

\

Ay bh Bafety Bquipment apd Procedures for Manhole Enkry

Mhe plecen of equipment dewerihed helow are recammaded For e when
workers are requlred to enterta ontleoplop aystem manhole.

¥

A 140 ﬂultn:ontnluuc Breathing Apparatus

Phia appavatus conalaes of a fuoa maak r@akantd%ﬂnud hosa to the
aly aupplys  Abe may he aupplied elthar Evon o tank earviai on the
‘ worker's bagk ov Fvom larger eylinders placed at a convenlent :
\ loeatton and¥nok eareled avound by the wovrker,  Usa yhen ventilatlon
. Lo wnable to provide a sultably atwosphere tn a manhole or confined
. upaca. S o o '

Ao thl o Hatety Tlarnens with Lifatlng

The hnenuss ahoitld ba a parachute type which prevents a limp
bady trom Ealllug out of Lt Mhe Lifaline cownactlon should
attach at -the shoulders wo as to suapend a body o the wpright
posltton, -Tllting ar doubling over of a body ean praevent Lta
Crapid removal through tho 24 tnch manholo oponlng, or.caune
injury tu a person while belng removed In the doubled ovaer or .
tilted posltion. ’ B C :

.The harness aud llfeline may ba uaed to lower s worker into a
confined space. Whanever a worker is underground (1n a manhbole), -
someone must ba topside holding the lifaline aund observing the '
actlons of the worker in the harnesa. Do vot tie the above
ground end of the lifeline to any objoct that could be hit by a
careless driver that could result in injury to the worker in the
harness. ' : . : '

’
v

~ . . ‘
4.16 Operatidns of Manhole Entry

" The minimuﬂﬂzrew for a 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 o;her'needed assistance. S
B . ’ 4 RN T ) -

1. The manhole safety enclosure is placed around the.manhole if

' necessary. \\\;_,)
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.,‘X\ i' P . . oy b
. 3, The partable sxploalvity/oxygen. alavm system is calibrated _
S * BEFORE vemovipy tha manhale caver. Test the manhale From 4
top £0 battom for owygen deficlency, explosive and touie ' ’
- (hydeagen aulflde) gases, Test Far explasive wixtures . o
hefore remaving the manhnle cover hecause vemaval of the caver
- may pradues a apark and eanse an exploslon. Alsa i {s C
o helpful £0 know condictons in the manhole hefora any . . . .
‘ vantilation peeurs, poee L
"EF an ewplosive atposphere 18 discovered In a manhalag v v \
Ar  Immediacely mabdfy your supervisor that an
enplosive condition has hesn discoverad and ' .
provide as wany datalla as posaihle, Ineluding .
bneakton,  Hequest matifieation of polica and e
© Flye dapavements, ' ' A
he Do onot yenove tha manhole coyer, -
gy Yurn of€ any vunndog engloes In the vielnley that ‘ .
coauld ‘eausr a spark, . .
, d:  Route vehieles around wanhole walng cones, Flaga
r _ - #nd barrleddes, -

L X v
o Inaqqut upsevean and. downdtveam manholas foy
- anploatve eondlitons tg datprming the extent
of the prohlem, : o ; ,
Fo Route crafflo off the atreet fo radusa potantial : L
) fow exploaton, ' .
_# Natify indoscvial waate tnspeotors and WAl tewatay :
i treatment plant oparators, S
he  Attempt to locate pource of problem and sorract o
ultuation, ‘ g o . RO
. Y Cautlougly vantllate aystem with a lavge blowev to
, eliminate aexploslva hagavd, 7Tvy ventilating from
a4 wafe uputream or downatrean manhole in order to .
keap workers and oqulpment away from exploalve .o
cond Lt tonw, ol o . _
Ba aure theve (g NO SMOKING tu tha area. -
N J. Nevar use hands to. rgmova or replace the unhole covar.  Alwaya
. e manhole 1ifta approvaed by the mafaty agewoy that regulates
your actlvittes, ' i . :
. ¥ . ' .
L4y Qﬁun manholos upstream and downatream from the work area to \
- eRcourags watural ventilation of sewer, Caver ‘open manholea ol
with grating and place barricades around manholea to warn ‘ _
traffic and pedestrlana, : % . e

3¢ The area immedlately around the manhola opening, including
~ the'manhole ring and 1id ledge, should be cleaned and all
looge debris removed. Sweep the area before removing the
.77 manhole tover and clean the ring ledge after tha cover haa
' been removed.: o . B
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The-ventilation blower is started and the manhole'armosphere

.blown out prior to entry. The blower ‘should be located fm
‘an area unwind of the manhole and at least ten feet.from (°

the manhole ppenfng. If the blower -has a gas driven engine,

- the exhaust mast.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 fron the downstream manhole if possible.

"

. _‘Once the man.éoing into the hole nae donneo "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,

. Continue to use the alarm system to test for the presence

of an oxygen deficiency and explosive ggses in the manhole

4 atmosphere the entire time the worker is in the manhole.

4. 17 While Horker Is Down in the ‘Manhole-

1.

- The end of l:he lifelin® must 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 1f it is tied to an object

. that could be struck by, a passing vehicle and cause injury

to the worker in the manhole,

. The safety enclosure will always contain oneiworker 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 manhole when he bends over it. Also he

“ must be careful not to accidently kick any tools or objects

over the edge\:f the manhole,

i As long as the worker is in the manhole, the worker holding
the 1lifeline should carefully watch the worker and not

distract him. Always listen and respond- to the needs and

conditidn of the worker 1n the manhole.

a. ‘}ﬁ~there are,any indications of trouble such as’
Atubual behavior or warning signals from the
gas/oxygen alarm system, immediately bring the

: workgr up ‘out of the manhole.
‘J;" ’ .

- »
-

N S
o1y L

v .

FUTE TS




b. Whenever a worker 1s-in a manhole, continuously test

the atmosphere for. oxygen deficlency and for explosive

and toxic'(hydrogen sulfide) gases., Proper ventilation

generally will prevent any problems with the manhole

_ atmosphere from developing except during a dump up

* sewer, If the flammahle gas level is within only 10

percent of the lower explosive limit (LEL), this 1s 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: ) ‘ . <:\_

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 enter.a
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 1s the minimum size of a crew when someone enters 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?

"
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"
Safet:y. Management - Supervisor Wm:ker Respmsibilities
.

TITIE ACCIDRMNTS EASY - SAFETY AWARENESS SERIES.

AVAIL . NATIONAL SAFETY QOUNCIL, 444 mm MICHIGAN AVENUE, GlIC‘\GJ, IL a

60611 ($250.00) B .

DESC *ACCIDENT PREVENTION, ATTITUDES, *AUDIOVISUAL :AI *FIIMS, 3
] *INDUSTRIAL . SAFETY, INSTRUCTIONAL FIIMS, * POST

+ SECONDARY EDUCATION, *SAFETY ‘ v oo
DESC NOTE - (NO. 147.28-9) 16MM, 13- MIN., OOLOR; . THREE FI SET

' '(EW002805~EW002807) "SAFETY AWARENESS" SERIES - ' :
AS A

ABSTRACT VARIOUS EMPLOYEE ATTITUDES TOWARD SAFETY ARE

HAVE BEEN AVOIDED. DIRECTED TO EMPLOYEES OONCENTRA! N THEIR
ATTITUDES ABOUT _SAFETY IN. REILATIQJ _TO . THEIR
. : EMPLOYERS AND THEMSELVES.
~ INST-NAME  NATIONAL SAFETY COUNCIL

TITLE . ACCIDENT PREVENTION MANUAL FOR INDUS'I'RIAL OPERATION, 7T ED.

- AVAIL . NATTIONAL, SAFETY CGJNCIL, 444 NORTH MICHIGAN AVENUE, CHI r IL
o o 60611 ($40.00) ’
DESC- - *ACCIDENT PREVBJTIGJ, ’ *'.[NDUSI'RIAL SAFETY, INSTRUCTIONAL

) MATERIALS, *MANUALS, POST SECONDARY .EDUCATION, *SAFETY .
DESC NOTE 1536P. (NO. 121. 38-9) PHOTOS; . IL[US'I'RATIG‘IS, CHARTS, GRAPHS
. AND TABLES
ABSTRACT . UP-TO-DATE INDUSTRIAL SAFETY S(XJRCEBOCK DESIGNED TO PROVIDE YOU
. WITH ALL THE ESSENTIAL INFORMATION NECESSA!W T0° CARRY QUT
R . EFFICIENT ACCIDENT PREVENTION.
"INST NAME ~ NATIONAL SAFETY COUNCIL

TITLE ACCIDENT PREVENTION MANUAL FOR TRAINING PROGRAMS.
AUTHOR -~ STRONG, M. S. .
PUB TATE 75
.. AVAIL AMERICAN TECHNICAL SOCIETY, 848 EAST 58TH SI‘REE’I‘, CHICAGO, IL
60637 ($16.00) - :
DESC *ACCIDENT PREVENTION, *INSTRUCTION, *INSTRUCTIONAL MATERIAIS,
LAWS, REGULATIONS, *SAFETY . ~ \

DESC NOTE 600P. (ISBN 0-8269-4517-1) 2ND ED.; IU.US’I‘RATI(N‘*
ABSTRACT TWENTY RECOGNIZED EXPERTS .HAVE POOLED THEIR KNOWLEDGE TO
- -+, PRODUCE THIS MANUAL. . FEDERAL REGULATIONS, OSHA, AND SAFETY
PRACTICES HAVE UNDERSCORED THE NEED FOR 'IHIS KDK, EVERY EFFORT -

WAS MADE TO MAKE TT COMPLETE. by
TITLE ARTIEICIAL RESPIRATIGN,'
PUB DATE, 73 3
AVAIL °  NATIONAL AUDIOVISUAL ' CENTER, REFERENCE SECTION, GENERAL
o SERVICES AMINISTRATION, WASHINGION, DC 20409 (PURCHASE PRICE:
. $52.25)
. . A
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" DESC NOTE

INST NAME

. TITLE

AVAIL -
DESC. . :
DESC NOTE

INST NAME

TITIE

AUTHOR

.. DESC NOTE
- ABSTRACT

TITLE
AVAIL

DESC

DESC NOTE

. ABSTRACT -

_ INST NAME-

*AUDIOVISUAL - AIDS, . *ACCIDENT PREVENTION, ARTIFICIAL
RESPIRATION, FIIMS, *INSTRUCTIONAL ' FIIMS, INSTK)CI‘ICNAL
MATERIALS, POST.SECONDARY. EDUCATION, *SAFETY

(TITLE NO. 001994) (AGENCY m. ‘M~798) 16MM, 16 MIN., OPTICAL
SOUND, OOLOR.
TEAQ!ESTHEINDIVIDJALWTD'H\KECAREOFHANYOFHISMEDICAH}

~AND HEALTH NEEDS IN TIME OF DISASTER WHEN MEDICAL ASSISI‘ANCE :

MIGHT NOT BE READILY AVAILABLE.
uTs. DEPARDdENI‘ (I“ HEALTH, EDUCATION AND WELFARE

* ATTITUDES AND EMOTIONS. ' :
NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, QHICAGO, IL

60611 ($46.80)

*ACCIDENT PREVENTION, *ATTITUDES, EMOTIONS, *INDUSTRIAL SAFETY,’
INSTRUCTIONAL MATERIALS, P(BI’ SECONDARY E!IJC‘ATIN,, *SAFETY,
SLIDES, VISUAL AIDS : '
(NO. 279.95-9) 30 (2X2) SLIDES, COLOR, SCRIPT

" DISCUSSES THESE IN. RELATIONSHIP '10 Accmems

NATIONAL SAFE'IY COUNCIL.

CINSIDERATI(I‘B "FOR PREPARA'I’IQ‘J -OF OPERATIQ‘J ‘AND MAINI‘ENANCE :

MANUALS . _
GRERN, R. L., AND OTHERS - : . R
78

SUPERINTENDENT OF WCLMENTS GOVERNMENT  PRINTING -OFFICE, |

WASHINGTOH, DC 20402 ($3.10)

. *COMMUNICATION SKILLS, . BQUIPMENT MAINTENANCE, *FACILITIES,

LABORATORY TESTING, *MANUALS, PERMITS,. PERSONNEL, *PUMPING
STATIONS, SAFETY, STANDARDS, *TRAINING MANUALS, UTILITIES,

" WASTE DISPOSAL, *WASTMTER TREATMENT, WATER POLLUTION cm'mon. :

239P,
THIS DOCUMENT PR)VIDES CDNSIDERATI(NS FOR 'IHE PREPARATION OF.
MUNICIPAL WATER TREA’IMEN’I‘ PLANT ' OPERATION AND - MAINTENANCE

MANUALS. ' TOPIC AREAS INCLUDE, (1) PERMITS AND STANDARDS, (2)
SLUDGE - HANDLING, {3)+ PERSONNEL, ' (4) LABORATORY TESTING, - (5) -

\SAFETY, - (6) EMERGENCY OPERATIONS,. AND (7) OTHER- UTILITIES.
DETAILED DISCUSSIONS ON THE TYPE “OF MANUAL ARE FOUND IN EACH

- SECTION. A- SUGGESTED 'MANUAL OUTLINE IS 'INCLUDED FOR
 PLANTS AND FOR PUMPING STATIONS AND PIPELINES.

EVERYBODY'S DIFFERENT "HUMAN FACTORS IN SAFE'IY SERIES.
NATIONAL SAFETY COUNCIL, 444. PDMH MICHIGAN AVENUE, G-IICMD, IL
60611 ($185.00)

*ACCIDENT PREVENTION, *ATTITUDES, AUDIOVISUAL AIDS, *FIIMS,

. *INDUSTRIAL SAFETY, INSERUCPIONAL FIIMS, *MANAGEMENT, POST

SECONDARY EDUCATION, *SAFETY

(NO. - 142.17-9) leMM, 10 MIN., - CO[DR, FOUR-FIIM  SET
(EW002788-EW002791) "HUMAN FACTORS IN SAFETY" SERIES

DFALS WITH THE HUMAN ELEMENT IN ACCIDENT PREVENTION: - HOW THE

" BEHAVIOR OF PEOPLE WITH OTHER PEOPLE CAN BE FACTORS IN CAUSING

OR AVOIDING ACCIDENTS; HOW PBEOPLE DIFFER, PHYSICALLY AND
FMOTIONALLY; AND HOW THESE DIFFERENCES MAY AFFECT. SAFETY
PERFORMANCES. - e ! :

NATIONAL SAFETY. QOUNCIL..-

4 =
NP |
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A ABSTRACT - A SAFETY INSTRUCTOR'

TITLE ~  JOB TRAINING JOGGER.. -
AVAIL . RATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN Avmug, CHICAGO, 1L
S 60611 ($1.20) .

"DESC . *ACCIDENT PREVENTION, ® *INDUSTRIAL SAFETY, *INSTRUCTION,

INSTRUCTIONAL MATERIALS, POST ' SECONDARY FDUCATION, ~*SAFETY,
. *TEACHING TECHNIQUES o
DESC NOTE ~ 20P. (NO. 193.21-9) MINIMUM ORDER OF 10 - ¢
g GUIDE COMBINING THE ) METHOLS OF JOB-
* SAFETY ANALYSIS AND \JOB INSTRUCTION TRAINING TO PRODUCE: souND.
LOGICAL PROCEDURES  TERCHING SAFETY:~.
INST NAME ~ NATIOHAL SAFETY COUI , .

TITLE MAN AND HIS HABITS.

PUB' DATE 69 _ ' T
AVAIL. NATIONAL AUDIOVISUAL cmmn “REFERENCE SECTION; GENERAL
_ SERVICES AmINISTRATION, wnsmmmu, DC 20409 (PURCHASE PRICE: .
g .. $75.50)

DESC *ACCIDENT. PREVEM.‘ION, *AUDIOVISUAL AIDS, *FIIMS, *INSI‘RUCI'IG‘IAL '
' . FIIMS, * IbBTRUCI‘IG‘IAL MATERIAI.S , POSI‘ SE(XNMRY EDUCATION,
*SAFETY :

DESC NOTE  (TITLE NO. 003532) leMM, 13 MIN., OPTICAL SOUND, COLOR.

ABSTRACT SHOWS HOW MAN'S HABITS MAY ENDANGER HIS SAFETY BY BECOMING

’ ROUTINE WHEN CARRIED-OVER TO HIS WORK. BY VISUAL EXAMPLES, THE
;WORKER IS SHOMN HOW TO A(I]JIRE SAFE VDRK HABITS BY PRACI‘ICING
SAFETY AT HOME AND ON THE JOB..

_ INST NAME "'U.S.’ BUREAU OF MINES. ‘ . R -

A

7

TITLE . MANS SHORTCOMINGS.

.PUB DATE 69 Y : , .

AVAIL - NATIONAL AUDIOVISUAL CENTER, = REFERENCE SECTION, GENERAL -
SERVICES Ammxmnw, WASHINGTON, DC 20409 (PURCHASE:PRICE:

o $75.50) -

DESC -  *ACCIDENT PREVENTICN, AUDIOVISUAL AIDS, *FIINMS, *INSTRUCTIONAL

FIIMS, *INSTRUCTIONAL MATERIALS, ' *POST SECONDARY EDUCATION,
. - *SAFETY," *WORKER ATTITUDE , : .
DESC Nom . (TLFLE NO. '003533) 16MM, 13 MIN., OPTICAL SOUND, COLOR.

~ABSTRACT ~ ”DRAMATICALLY ENACTED SCENES SHOW HOW MAN'S PERSONALITY QUIRKS.
ENDANGER HIS AND OTHER WORKERS' SAFETY. SUGGESTIONS ARE

grvm TO_AVOID OR. CHANGE THIS MENTAL A'I'I‘ITUDE AND PREVEN'I‘ THESE

: NONSENSIBLE ACTIONS. _
INST NAME ~ U.S. BUREAU OF MINES.

TITLE ) WI‘IVATICN A MEANS T0. ACCIDENT PREVENI'ICN. )
PUB DATE 69 - »
AVAIL NATIONAL AUDIOVISUAL CENTER, REFERE!NCE SEX.'I‘ICN. GENERAL-
SERVICES AIMINISTRATIOHN, WASHINGION, DC 20409 (PURCHASE PRICE:
W . w . $63.75) _
"DESC . *ACCIDENI‘ PREVENTION, AUDIOVISUAL AIDS, *FII.MS, *INSI'RUCI‘IG‘IAL

FIIMS, *INSTRUCTIONAL MATERIALS, *POST sacmmmz znum'rmu,
*SAFETY, *WORKER ATTITUDE '
DESC NOTE . (TITLE NO. 003585) 16MM, 11 MIN., OPTICAL sounn, OOLOR.
ABSTRACT  SHCWS ‘HOW PROPER MOTIVATION PREVENTS ACCIDENTS AT HOME AND ON
: THE JOB. THE REASONS THAT. MOTIVATE THE STAFF ARE PRESENTED IN A
: VISUALLY INTERESTING MANNER. ..
INST NAME- U.S. BUREAU OF MINES. N ¥
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. ime | msw mpwm: swm 'IRAINING (mss'r) -BNGLISH. S

PUB, m'm e 67

AVA;I,[.\ T BTt nuvguf *PE . NEMOURS -§ COMPANY, - THC., EDUCATION . & APPLIED .

S 'imocyl'mvxsmu, BRANDYWINE BLDG. ; wxmmamn, DE 19898
S (81,66 '

- DESC., . x° *ACCI .PREVENTION, - *INDUSTRIAL  SAFETY,  *INDUSTRY,
oy : *Immmmw, MATERTALS, *POST SECONDARY EDUCATION, *SAFETY

g nwcutm: “+12p}* COURSE NO. 500 »

ABSTRACT ,  THE OBJECTIVE OF THIS TRAINING IS TO IMPROVE SAFETY PERFORMANCE
4. ., DY ESTABLISHING WITH NEW EMPLOYEES A UNIFORM UNDERSTANDING OF
samy POLICIES,

JINST NOTE . E.I.: ufam DE NEMOURS & COMPANY, INC.

A

' TITLE cpm'r;m MAIN'I‘ENANCE oF msrmam COLLECTION SYSTEMS: A
, FIELD: smm mcmmm. R
AP!.B wm rI6.0 0y
AVAIL /s mpAmmr oF crvm\msmsamm, CALIFORNIA, STATE UNIVERSITY AT
%" SACRAMENTO, 6000.JAY STREET, SACRAMENTO, CA 95819 ($30.00)
DESC ..  EQUIPMEND; - * *INSTRUCTIONAL ~ MATERIALS,  *INSTRUMENTATION,
T ‘ *MAINTENANCE, : *OPERATIONS _ (WASTEWATER), . *POST' SECONDARY .

W EPOCATION, * *PUMPS, 'RECDRDS, SAFETY, mmmiormm, WASTE .
S I SRR ) + "WASTEWATER 'TREATMENT
DEsc MJI'E{’ 1711p. .~3oo‘ SLIDES, 'REVISED ANNUALLY, ALSO AVAILABLE QN ERIC -
LR MICROPICHE ED150007 % . =~ °
. ABSTRACI‘ “wm'mn ¢BY ' EXPE x:so QOLLECTION SYSTEM WORKERS (MAINTENANCE
: Mm)“wxm THE INTENT, OF PROVIDING. COLLECTION SYSTEMS WORKERS

. "WITH, THE. INFORMATION ‘THEY - .NEED TO KNOW TO. OPERATE ‘AND MAINTAIN
"THEIR. 'COLLECTION SYSTEMS AS' SAFELY AND AS EFFICIENTLY AS
{ possmm..mpxcs"oovm:n INCLUDE - JOB SYSTEM, REVIEW OF PLANS
*.AND SPECS, INSPECTION," TESTING, TELEVISING SEWERS, BALLING HIGH

LR /VELOCITY CLEANERS, - SCOOTERS, KITES, FODDING, BUCKETS, REPAIRS, '

«,: “LIFT s'r;\'rlons, MAIHI‘ENANCE, - RECORDS,
"rrm: paopu: m ALIKE HUMAN - mcmns N SAFE‘IY SERIES, - :
. AVAIL‘ »-_, NATIONAL. SAFETY ‘COUNCIL, 444 NORTH MICHIGAN AVENUE, MICAGO, IL
soLe 7T 60611 ($18500Q) e
DESC . ,,*Accmmr pmnﬂmqg,n A'm-i s+ AUDIOVISUAL MDS, EMOTTONS,
ot o MRRIIMS,  *INDUSTRIAL.SAFETY, IN TONAL FIIMS, *MANAGEMI-NI‘, '

"+ . “POST.SECONDARY, TION, -*

,Dsscmm {NO, - 142,16-9). %16
(EWO02788-EWOOZ791) K

'ABSI‘RACI' " DEALS WITH THE i

=10 ‘MIN., COLOR; FOUR-FIIM -
FACTORS;IN SAFETY" SERIES.

" ELEMENT IN ACCIDENT PREVENTION. -HOW THE

WITH onmwpﬁoxaw CAN BE FACTORS . IN CAUSING -

n;scussxzs THE . EMOTIONAL .

QOUNCIL, 444 NORTH MICHIGAN AVENUE, mxcmo, IL
+ 60611 :($155.00Q)
" sAcCIieNT PREVENTION, *ACCIDENT | REPORTTNG; AUDIOVISUAL ATDS,

‘,4’- .. AFIIMS, *INDUSTRIAL SAFETY; INSTRUCTIONAL FILMS, -*MANAGEMENT,
*.~% . . POST'SECONDARY mmxm,,*swm . .
_tmc nom o (No. 2148,12-9) -, ,: 10, MIN., COIOR; EIGHT FIIM SET -
vl (ENO02796‘-EWOO2803) S wsaFETY MANAGEMENT" -  SERIES
T B . ! e, EEA o L
.&' .!‘_.{—’ _ ‘.,‘- , .
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- .ABSTRACT

© INST NAME

" TITLE
AVAIL

~ ABSTRACT .

INST NAME
. TITLE
AVAIL

...+ DESC

DESC NOTE~

INST NAME

TITLE
AVAIL

DESC NOTE

{IQUES OF GOOD ACCIDENT REFORTING. - = ;
NATIONAL SAFETY .COUNCIL o ' SRR A

‘ PLAN YQJR TALKS —-(D'MUNICATIM; SAFE.'IY SERIES.

NATIQNAL SAFETY COUNCIL, 444 bDR'IH MICHIGAN AVENUE, cucmo IL
60611 ,

*ACCIIIZNT PREVENTICN, AUDIOVISUAL AIIE, G}MUNICATI(NS, *FIIMS,
*INDUSTRIAL SAFETY, INSTRUCTIONAL FIIMS, ~*MANAGPMEN’I‘, POST:

* SECONDARY EDUCATION, *SAFETY > o

leMM, 10 MIR., COLOR; THREE FIIM SET "OOMMUNICATING SAFE.‘NI‘Yz
SERIES NO. 147.20-9; PRICE. $540 00 PER SET; SEE EW002785
EW002787

TEACHES SUPERVISORY PElSCNNBLW’IOBRImE'IHEGAPOFImR<

. COMMUNICATION AND - REALLY INSPIRE IMPROVED SAFETY PERFORMANCE

FROM THEIR SUBORDINATES. DISCUSSES DEVICES FOR TURNING ANY

,ENQIMERINIOMOPPORRINI’IYEG!ASAFEIYTA[K

-PI.ANNIm FOR SAFETY INTRODUCTORY UNIT (COURSE). -

E.I. DUPONT [E NEMOURS & COMPANY, INC. EDUCATION & APPLIED
TECHNOLOGY DIVISI(N, BRANDYWINE BLDG. WILMINGTON, --DE 19898
($1.90) . " o
*ACCIDENT PREVENTION, *INDUSTRY, *INS'I‘RUCI'IONAL MA'I‘ERIA[S,
*POST SECONDARY EDUCATION, *SAFDI'Y B

32p, COURSE NO. 553 B

TRAINEE WILL IDENTIFY THE STEPS IN AN ORGANIZBD APPR)ACH TO
SAFETY PLANNING ON HIS JOB' .AS HE GETS READY FOR THE. JOB, AND
PUTS AWAY WHEN .THE- JOB IS--FINISHED.- EACH--EMPLOYEE :WILL
DEMONSTRATE ON THE JOB "HOW HE IS USING "PLANNING FOR SAFE.'I'Y "

'BI IIJPCNI'IIJNEMGJRS&MPNY, InC.

PLANNING FOR SAFE.'I'Y JINTRODUCTORY UNIT (LEADER'S GUIDE) ,

E.I. DUPONT DE NEMOURS & COMPANY, INC., EDUCATION & APPLIED
TECHNOLOGY DIVISIQ\I, BRANDYWINE BLDG. WIIHII‘GIU\J, DE 19898.
($1.90) .
*INDUSTRY, *INSTRUCTIONAL MATERIALS, *POST SECONDARY EDU(RTI(N,'

“*SAFETY, ACCIDENT PREVENTION, TEACHING GUIDES o .
20P. ORDER NO. 552 - . : '

TRAINEE WILL IDENTIFY THE STEPS IN AN ORGANIZED APPRQ’\G{ O

" GAFETY 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. DEMONSTRATE ON THE Jos HOW'-HE IS USING "P[ANNIM} mR"

SAFETY". o .
BI.DBPG‘J’I'IENEMOJRS&M&PANY,INC. :

“RUN 'IHE'I'EN&-SAE‘E.‘IY MANAGEMENT SERIES. o
' NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICPG), ILV

60611 ($155.00)

“*ACCIDENT PREVENTION, *FILMS, *INIIISI'RIAL SAFE.'I'Y, *MANAGEMENT/

*SAFETY, *SUPERVISION, AUDIOVISUAL ALDS, INSTKJCI‘ICNAL FII.MS,_
POST SECONDARY EDUCATION

(NO. 148.11-9) 16MM, COLOR, 10 MIN. 'EIGHT FIIM SET (E.WO02796 -
B:In02803) "SAFETY MANAGEMENT" 'SERIES

b=
[N
P



q

' ABS'I'RACI’ BASIC FUNCTION OF THE EOREMAN IN SAFETY. PROVIIES /THE EORBVIAH
: 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 OE‘ACCIDENT'.

. " PREVENTION. MZXZK-UPS AND DEMONSTRATIONS ARE USED O ILIUS’I‘RATE.
MAJOR POINTS. .
- ItST NAME NNI‘IGJAL SAFETY CDUNGIL ‘
TITLE . S-’I‘-O-P RRFRESHER CDURSE. f
-PUB 'DATE = 68

" AVAIL -~ E.I. DUPONT DE NEMOURS & 014PANY, INC., EDUCATION & APPLIED

TECHNOLOGY DIVISION,, BRANDYWINE BLDG.,

, WILMINGTON, - DE 19898

. # ($1.90) - &
DESC ACCIDENT PREVENTIQJ, *INIIJSTRY, ONAL MA’I'EZRIA[S, *pPOST

20P. COURSE NO. 525

SAFETY. -
EI IJJPONI‘IENEMGJRS&CGGPANY, INC.

SAFE'IY ATTTTUDES
60611 ($115.00)

TION, *SAFETY

SECONDARY EDUCATION, *REFRESHER OOURSES, *SAFETY, *SUPERVISORS
REFRESHER QOURSE EUR SUPERVISORY PEZ!S(NNEL OZI‘X!ERNED WI’I‘H.

» NATIOHAL SAFETY CGJNCiL, 444 NOMH MICHIGAN AVENUE, CHICAGO, IL o

*ACCIIINP PREVWI’iON, *ATTTTUDES, *AUDIOVISUAL AIDS, FI[MS',
"INIIJSTRIAL SAFETY, INS'IRJCI‘IONAL FII.MS, POST SECXNDARY

3 4N0. 171.11-9) leM, 10MIN., COLOR
ABSTRACT % ICALLY  ILLUSTRATES HOW ATTITUDES CAN CAUSE OR PREVENT
. : ‘) t“ﬁ ACCIDENTS, ) ’
INST NAME!  NATIONAL SAFETY couucn.. .
./ TITE . ; SAFETY ATTITUDES. 3
7 AVAIL 7 NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, QHICAGO, IL -
. 60611 ($46.80) -
DESC' | *ACCIDENT PREVENTION, *ATTITUDES, ~*INDUSTRIAL  SAFETY,

i INSTRUCTIONAL, MA'I‘ERIAIS, POST SECONDARY EDUCATION, *SAFETY, .

' SLIDES, VISUAL AIDS *

HOW TO CHANGE THEM. = -
_NATIONAL SAFETY COUNCIL.

| SAFE PRACTICE SERIES CARIS.

TECHNOLOGY DIVISION; BRANDYWINE o
($1.90) -

DESC ;NOTE; | i ‘ORDER NO. 590 . ,
" REMINDER CARS FOR SAFETY. - '
i/ B.I. DUPONT DE NEMOURS & COMPANY, -INC.

i SAFETY’ PRACI‘ICE FOR WATER UI‘ILI'I‘IES.
71 . .
|

TNt ~7 -2 g
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E.I. DUPCNT DE NEMOURS & COMPANY, - oi

(NO. 176.01-9) 30 (2X2) SLIDES, CIJLDR, SCRIPT - .
- DESCRIBES THE CAUSES AND EFFECI'S OF" UNSAFE ATI'I’IUDES AND TELLS

EDUGATION & APPLIED
WIIMIN?KN, . DB 19898

SC4: ;. ;| *ACCIDENT PREVENTION, *INDUSTRY, *INSTRUCTIONAL MA'I'ERIAIS,
¥ 1.i/ *OPERATIONS, *POST SECONDARY EDUCATION, *SAFETY '



" AVAIL

DESC

INST NAVE

'I‘IT[E
AVAIL

. INST NAME

TITLE"
AVAIL

DESC NOTE -

ABSTRACT
INS'I‘ NAME

DITLE
PUB NO.
AVAIL: -

"DESC ",

PITLE
AVAIL

DESC NO :

I‘)

'PMERI(’AN WATER WORKS ASS(XZ}]’ZATIQ‘I, 6666 WES’I‘ wINCY AVB.,

DENVER, “CO 80235 ($8.00)

*ACCIDENT PREVENTION, * INSTRUCTIONAL . MA'I'ERIAIS *MANUAIS, N
OPERATIONS . (WATER), ~*POST ' SECONDARY - Bl]JCATIdI, *ﬁAFE‘I’Yr
UTILITIES, . *W&TBR “TREATMENT

128P, ‘PAPER BOUND, .MANUAL NO. 30003 (M3) _ L
A MANUAL COVERING ALL ASPECTS OF FMPLOYEE ACCIDBH‘ PREVENI‘ICN.

_ AMERICAN WATER WORKS ASSWIATI(N.

SAFE'IY PRINCIPLES INTR)DLK.'IOW UNIT l (GIJRSE).
DUPONT DE NEMOURS &, COMPANY, INC.,. EDUCATION & APPLIED
DIVISION, BRANDYWINE BLDG., WI[MIWI(N, IE .19898
($1.90) - '

ACCIDENT PREVENTICN, *INIIBTRY, '*INSI'RUCTI(NAL MATERIA[S, *POST -
SECONDARY EDUCATION, *SAFE.'IY, *SELF PACED INSTRUCI‘ICN -
QQURSE NO. 551 S
INSTRUCTIONAL MATERIAL FOR A (DURSE IN SAFE'IY

E.I. wmmmmuasammy, INC.

SAFETY PRINCIPLES - INI‘ID[XJCIOW UNIT 1 (LBABGR'S GUIDE). -
E.I. DUPONT DE NEMOURS & COMPANY, INC., EDUCATION & APPLIED

* TECHNOLOGY DIVISIGJ, BRANDYWINE B[m., WI[MIWIW, DE 19898

($1.90) - .
ACCIDENT PREVEN’I'IG‘! *INDUSI'RY, *I'NS’I'RUCI‘IONAL MATERIAIS, *P&T
SECONDARY EDU(’ATIG‘!, *SAFE‘IY, SELF PACED INS'IWCI‘I(N, *'I'EACHIM

.GUIDES Loe

ORDER NO. ' 550

" GUIDE"FOR -INSTRUCTOR TEA(}XIm SAFBTY PR(BRAMS

EI_.WRONI‘IENEMGJRS&CIMPANY, INC.

: W\TBR POL[UX‘IGJ CDNT!DL FEDERATIQI, 2626 PENNSYLVANIA AVE., NW, .

.WASHINGTON, DC 20037 ($16.50) '

. 7 *ACCIDENT PREVENTION, *AUDIOVISUAL AIIB, EDUIPMEN’I‘ (PLANT),
"+ . *INDUSTRIAL SAFETY, *INSTRUCTIONAL MATERIALS, POST SECONDARY
EDUCATION, RECORDS, *SAFETY, *SLIDES ,_

20 MIN. TAPE, 39 SLIDES, AND SCRIPT, AVAILABLE ON LOAN FROM
.NIOIC, 26 W ST CLAIR, CINCINNATI, OH 45268 -

& GUILE FOR ESTABLISHING AN EFFECTIVE SAFETY PROGRAT™ INCLUDING
THE ROLE-OF MANAGEMENT, ORGANIZATION REQUIRED, RECORD-KEEPING,
ACCIDENT INVESTIGATION AND EVALUATION PROCEDURES, CAUSES' OF .

~ ACCIDENTS, PROTECTIVE BQUIPMENT REQUIRED, ESTABLISHING SAFETY -

RULES AND PROCEDURES, ELEMENTS OF EMPLOYEE 'I'RAINII‘G PROGRAMS -
AND SJGGES'I’IQ\IS FOR MI‘IVATING EMPLOYEES., : .

'SELL SAFE'IY - SAFETY: MANAGMFN’I' SERIES.

NATIONAL SAFETY COUNCIL,- 444 HORTH MICHIGAN AVENUE, CHICNSO, IL,_
60611 ($155.00)

*ACCIDENT - PREVENTION, AUDIOVISUAL AIDS, *CG’IMUNICATICNS,

*FIIMS, *INDUSTRIAL, SAFETY, INS’I'MJCI‘ICNAL FILMS; *MANPGB'IEN’I‘,

' POST SECONDARY EDUCATION, *SAFETY & o
(NO. 148.18-9) 16 MM, 10 .MIN., OOLOR; EIGHT FIIM- SE.'I‘
v (E.W002796-E.W002803) "SAFE.'IY MANAGEMEN’I"' SERIES : :
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TITLE

. AVAIL

. DESC

DESC NO

_ ABSTRACT

- TITLE

" INST NAME

TITLE

 AVAIL

DESC

' DESC NOTE

ABSTRACT

13
- 60611

NATI(NAL SAFETY (I!JM:IL.

AR

e g

';smnmmmoooomummnon._ T 3 Lo
.rwno:m SAFETY COUNCIL. ~ o : .

' SHORT COURSE IN FIRST AID.

THE LANSFORD PUBLISHING CD., DEP'I' B, P.O. B)X 8711, SAN J%E,

‘CA 95155 ($89.95)
. *PIRST ~ AID, *INS'INJCI‘IGIAL MATERIAIS, *POST SECINDARY

EDUCATION,; *SAFETY, *TRANSPARENCIES, *VISUAL AIDS .
ORDER NO. W113; 15 TRANSPARENCIES '

- BASIC FIRST AID KNOWLEDGE PRESENTED, INCLUDES WHAT '10 Do IF i

BREATHING - STOPS, MOUTH-TO-MOUTH RESUSCITATIONS, ARI‘IE‘ICUL

'RESPIRATION, BLEEDING CHARACTERISTICS, HOW TO STOP BLEEDING,

SHOCK, WOUNDS, BURNS AND SCALDS, FRACTURES, ANDOH*IERP}DBLEMS
THE: LANSFORD PUBLISHII\G co. :

SUPERVISORS CJJIIIJ TO HUMAN REI.ATI(NS

HANNAFORD, . E. S. .
NATIONAL CGJNCIL, 444 NORT MICHIGAN AVENUE, CHICAG), IL
60611 ($10.20) '

‘ *ACCIDB:!‘I‘ PREVENTICN, *ATTITUDES, CIMMUNI(‘ATI@!S, *INIIJS_TRIAL

SAFETY; INSTRUCTIONAL MATERIALS, . MANAGEMENT, ;:osr SECONDARY, -
352p. (NO. 151.09-9) e
DFALS WITH THE HUMAN ELEMENTS - OF 'SAFETY SUPERVISION -AND .
COMMUNICATIONS, PROVIDES PRACTICAL INFORMATION FOR SUPERVISORS

_ AND - MIDDLE MANAGEI"IENI‘ PEIEQQNEL.- CONTAINS ACTUAL CASE

I3

ATTITUDES, = *INDUSIRIAL  SAFETY,
INSTRUCTTCNAL - MATERTALS Mmums, POST SECONDARY EDUCATICN,

352P. (NO. 151.01-9) ‘ Snl
SHOWS SUPERVISORS HOW SAFETY RELATES. mpwm: smxsmcmou,
MORALE, AND HEALTH. ALSO OOVERS: JOB.: II‘BTRUCTIQ‘J,#INWSTRIAL

HOUSEKEEPING, AND LOSS OONTROL.
NATIONAL SAFETY QOUNCIL. s

¢

SUPERVISOR'S SAFETY CBSERVATION HANDB(I)K.

NATIONAL SAFETY' COUNCIL, 425 NORTH MICHIGAN AVE., CHICAGO,’

*ACCIDENT  PREVENTION, BEQUIPMENT 'l.TI‘ILIZATI(N,' - EMERGENCY "’
PROGRAMS, *INSTRUCTIONAL MATERIALS, JOB SKILLS, *MANAGEMENT,

. OSHA, POST SECONDARY = EDUCATICN, *SAFm,, *STANDARDS,
*SUPERVISION, *WORK ENVIRONMENT - :

19p. ..

-THIS HANDBOCK HIGHLIG-)'I‘S ™ AREAS THAT SHOULD BE - PART OF THE
. SAFETY OBSERVTION - PLAN OF PLANT SUPERVISORS. TOPIC AREAS

DISCUSSED - INCLUDE: OBSERVATION OF WORK PRACTICES; HOUSEKEEPING;
LIGHTING; MATERIALS HANDLING; MACHINES = AND BQUIPMENT;
PROTECITVE EQUIPMENT; AND:.EMERGENCY PLANS. A SUGGESTED 31-‘DAY.

SAFETY CBSERVATION PLAN IS INCLUDED :

\'_



v - N W
~ . . ’fl" &

R : . -

TITLE " TALK TT' Op CGMUNICATING SAFETY SERIES. . =
‘AVAIL %@mm\sm QOUNCIL, .444 NQRIH MICHIGAN AVENUE, aucmo, IL
 DESC . *ACCIDENT- PREVENTION, AUDIOVISUAL AIDS, ccmunmanms, *FIIMS,
: =/mw SAFE'&Y,, -INSTRUCTIONAL FILMS, *MANAGEMENT, POST
a; S s

16MM, 10 Mm, comw ‘THREE [FILM4SET ‘"COMMUNICATING SAFETY" .
¢ /.. SERIES NO. ‘147, 20:9,. bmcz- Y700 PER SET. SEE EN002786. AND

% BW002787 ¢ . y
TEAQIES. SUPERVISORY PERSONNEL, HOA T BRIDGE THE OF POOR
COMMUNICATION AND REALLY INSPIRE IMPROVED SAFETY WERFORMANCE
FROM THEIR (SUBORDINATES. EXPLORES METHODS OF § tcixyﬂ«:
SAFETY COMMITMENT TO EMPLOYEES. = -

: wmomn 'SAFETY COUNCIL. ' : :

TEACHTNG SAFE.'IY ON THE JOB - HUMAN- FACTORS o SAFETY SERIES. |

. NATIONAL SAFETY QOUNCIL, 444 NORTH MICHIGAN: AVENUE, CHICAGD, IL

60611 ($185.00)° :

* *ACCIDENT PREVENTICN, *ATTITUDES, - AUDIOVISUAL, AIDS, *FIms,

" SINDUSTRIAL SAFETY, INSTRUCTIONAL FILMS, *MANAGEMENT, = POST
:SECONDARY EDUCATION, *SAFETY . . R

/NG, 142.18-9) l&, 10 MIN., OOLOR; FOUR-FIIM SET.

© (EW002788~EW002791) "HUMAN FACTORS IN SAFETY" SERIES:

Do

'TI’,II.E --'.DEAISWI’IH'IHEHIMANELB&MINACCIDENI‘ PREVENTION. HOW THE
e . BEHAVIOR OF PEOPLE WITH OTHER PBOPLE CAN BE FACTORS IN CAUSING
i ‘OR. AVOIDING ACCIDENTS. HOW TO BUILD SAFETY INTO JOB TRAINING BY
. MAKING THE INSTRUCTION CLEAR AND BY PROPER FOLLOW-UP.
INSI‘ NAME  NATIONAL SAFE'IY COUNCIL

A

TI'I'LE - TEAMWORK - FOR SAFEI'Y HLMAN FACIO!S IN SAFETY SERIES.

. AVAIL ‘NATIONAL SAFETY QOUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAG), IL .
R B 60611 ($185.00) i
. .-DESC ° *ACCIDENT PREVENTION, *ATI‘I'IU[ES, *BIIMS, . *INDUSTRIAL SAFE'I'Y,,

B .\Q’ ) *MANAGEMENT, *SAFETY, AUDIOVISUAL AIDS, INSI'RUCI‘IQ‘IAL FIIMS,

: POST. SECONDARY EDUCATION - :

DESC NOTE- (NO. :142.19~9) - 1léMM, 10 MIN. OOLOR; EOUR-FIIM SET

: (EW002788~-EW002791) "HUMAN FACTORS IN SAFETY" SERIES :

ABSTRACT: | DEALS WITH THE HUMAN ELEMENT IN ACCIDENT. PREVENTION. HO4 THE
BEHAVIOR OF PEOPLE WITH: OTHER PEOPLE CAN BE FACTORS IN CAUSING
OR AVOIDING ACCIDENTS, SHOWS HOW TO A GROUP OF PEOPLE

L E‘EELLIKEPARI‘OFATEAMANDEUNCI‘ICNLIKQ‘IE

INST NAME NATIONAL SAFETY COUNCIL. ! -

TITLE TOUGI ONES TAKE LONGER ~ COMMUNICATING SAFETY SERIES.’

AVAIL NATIONAL SAFETY (I)UNCIL, 444 NORTH MICHIGAN AVENUE, CHICAG), IL

. 60611 :
DESC © .. *ACCIDENT PREVENI'IQ‘!, *A’I‘I‘I’IUDES, *FILMS, *INDUSTRIAL SAFETY,
. *MANAGEMENI‘, *SAFETY,. AUDIOVISUAL AIIB, INSI'RLK.'I'IQ‘!AL FIIMS,
> POST SECONDARY EDUCATICN i

'DESC NOTE  16MM, 10 MIN. GOLOR; THREE FIIM SERIES- "(IMMUNI(‘ATIM; SAFETY"
: SERIES NO. 147. 20-9' PRICE. . $540 00 PER SET; SEE EW002785 AND
BW002786 . - .
: ABSTRACI‘ . HELPS: SUPERVISORS RE(XX’NIZE AND CDPE WITH PROBLEMS WITH PROBLEM
' PEQEIESUG{AS'IHEVDRRIER,'IHECYNIC,THEPUD—OEFAND'IHE)
.~ PREOCCUPIED WORKER.
INST NAME NATIONAL SAFETY COUNCIL.

;o : i’*’

E
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' YOUANDWHATYOUU)—SAFE,TYAWARB\IESSSERIES.

NATIONAL SAFETY COUNCIL, 444 NORIH MICHIGAN AVENUE, CHICAGO, IL

~ 60611 (8195, 00)

*ACCIDENT. - PREVENTION, AUDIOVISUAL AIIB," *FI‘[MS, *INDUSTRIAL

- SAFETY, INSTRUCTIONAL FILMS, *MANAGEMENT, POST ~SECONDARY
. EDUCATION, *SAFETY T : ‘ :
(NO. 147.26-9) - leMM, ' 10 MIN., OOLOR; THREE ~FILM ' SET
. (BW002805-B4002807) "SAFETY AWARENESS". SERIES ;

STUDIES THE DANGER INVOLVED WHEN PEOPLE AREN'T LETELY .

TRAINED IN A PARI‘I(IJLAR qm...OR DON'T UNDERSTAND ECIFIC

" INSTRUCTICNS.

NATIONAL SAFE'IY COUNCIL.
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i

AVAIL

DESC.
ABSTRACT
INST NAME

TITLE

———

e 7. SECTION II .

"L “ ’

s.afety- 'me Individual Worker

. A NBW WAY TO-LIFT.. '-ﬁp ' ‘ I

NATIONAL SAFETY COUNCIL, 444 mRI'ﬂ MICHIGAN AVENUE, GlICAG), IL

60611 ($185.00) . o

*ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, » *FII.MS, *INIIJSTRIAL

SAFETY, = INSTRUCTIONAL FII.MS, *LIE‘I‘ING, - POST SEXINMRY

 EDUCATION, ' *SAFETY : : ‘

(NO. 171.26~9) 1éMM, 10 MIN., ('XJLOR Co B '
IL[USTRATESA[NIQUEW\Y'IO[JF‘PLONBOFALLSIZESINDSHAP&

NATIONAL SAFETY. COUUNCIL.

BN
.

A\DIDIm CXNFINEID SPACE HAZARDS IN WASTEMATER 'I'REA'IMENT .

.. PLANTS.

AUTHOR
AVAIL .

.

TITLE
AVAIL

DESC -+,

cr
NAME

'TI’I‘LE‘.'

- AVAIL
+.

. DESC

NEW, -BRUCE A.

POLLUTION ENGINEERING, V 11 N8 P35-38 AUG. 79 : !
*ACCIDENT PREVENTION, *SAFETY, BQUIPMENT, . *WORK ENVIWM,
*FACILITIES,. WATER POLLUTION . CDNI'KJL, *WASTMTER 'I'REATMENI',

- STANDARDS -

DISCUSSED ARE 'IHE HAZARDS Y PSSOCIATED WI'I'H CXNFINED
ENTRY SPACES WITHIN - TREATMENT - - FACILITIES. °
" RECOMMENDATIONS. FOR SAFETY PROCEDURES AND PEISQ‘INEL PRUI‘ECI’IQ\]

EQUIPMENT ARE PROVIDED.

BARE MINIMUM - SAFETY MANAGB“[ENI‘ SERIES. L : ' R
NATIONAL SAFETY (DUNCIL, 444 Noa'm MICHIGAN AVENUE, CHICACD, IL - -
. 60611 ($155. 00) * : ‘ T
© *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *EQUIPMENT, *BILMS, -
‘*INDUSTRIAL SAFETY, INSTRUCTIONAL FIIMS, s*MANAGEMENT, -POST
SECONDARY EDUCATION, PROTECTIVE BQUIPMENT, *SAFETY - '

(NO. * 148.16~9) 1leMM, 10 MIN., OOLOR;"™ EIGHT JFIIM - SE'I‘
-(EW27960BW002803) "SAFETY MANAGEMENT" SERIES o .
/VALUE OF PERSONAL PROTECTIVE BQUIPMENT. .

NA’I‘ICNAL SAFETY -COUNCIL : ] e "

BASICHANDSAFE.TY (COURSS) 7. o S
.E.I. DUPONT DE NEMOURS & OOMPANY, INC., EDUCATION & APPLIED
mcunom DIVISIm, BRANDYWINE BLIG. , mmrmmn, DE 19898
($1.90) i

*ACCIDENT PREVEM‘Iw, *HAND SAFE.'I'Y, *INSTRUCH(NAL MATERIAIS,

" *INDUSTRY, OPERATIONS, *POST SECONDARY EIXJCATI(N, *SAFETY, SELRﬁ

PAGED~INSTRUCTION

ozscmrm "OOURSE NO. 569
ABSTRACT ° fmsmcndmmm:smtmmmz's HANDsmASAFE:my.
msrmrsl.wmmNMRSsompm,mc.

SEWA(E 'I'REA'IMENT OPBRATION. ]
76 .o
LICATIONS CE‘N'I'RE, CNI‘AR‘IO MINISTRY OF CDVEZRNMENI‘\.SERVICES,

<880 BAY STREET, STH FLOOR, TORONTO, ONTARIO, CANADA M7A 1NS

($2.00; ORDERS. MUST BE ' ACCOMPANIED BY CHECK G! MONEY ORDER_ ‘
PAYABLIE 'IO ‘"THE ‘TREASURER OF G\I‘I‘ARIO")

a
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T i *BEHAVIORAL CBJECTIVES, *ENVIRONMENTAL FDUCATION, ENVIRONMENTAL
v . TECHNICIANS, JOB SKILLS, *POLLUTION, SAFETY SAMPLING, WASTE
* ' 7 DISPOSAL, *WATER POLLUTION OONTROL, *WORKSHOPS
ABSTRACT'  THIS MANUAL WAS DEVELOPED FOR USE: AT WORKSHOPS DESIGNED TO
' INTRODUCE = OPERATORS: TO THE FUNDAMENTALS OF SEWAGE PLANT
_ OPERATION. THE COURSE OONSISTS OF LECTURE-DISCUSSIONS AND
HAND-ON  ACTIVITIES. EACH OF THE LESSONS HAS CLEARLY STATED
BEHAVIORAL OBJECTIVES TO, TELL ‘THE TRAINEE WHAT HE SHOULD KNOW
OR DO AFTER OOMPLETING THAT TOPIC. AREAS COVERED IN THIS MANUAL
INCLUDE:- mrmwcmm “TO - SEWAGE TREATMENT, - BACTERIQLOGY;
- PRIMARY TREATMENT ;% ACTIVATED SLUDGE PROCESS, "~ SAMPLING AND
RECORD KEEPING, SAFETY, AND SE[E(.'I'ED TES'I‘S A GLOSSARY OF TERMS
g . . _ IS INCLUDED FOR REFERENCE. .
INST NAME (]‘J'I‘ARIO MINISTRY -OF THE ENV'IWEN"I‘, 'IOR(N’ID

et i
o

-TITLE , Bouy MECHANICS.

_PUB DATE 66 . - L o

AVAIL. . NATIONAL ' AUDIOVISUAL CENTER, REFERENCE SECTION, . GENERAL
' SERVICES ATMINISTRATION, WASHINGTON, DC - 20409 ($52.25) :

DESC ~  *ACCIDENT PREVEMTION, AUDIOVISUAL AIDS, *FIIMS, *INSTRUCTIONAL

- FIIMS, *INSTRUCTIONAL MATERIALS, *MANUAL IABOR, POST srs:cmmnv
s EDUCATION,. *SAFETY . = -
DESC NOTE +{TITLE NO.:181427), (AGENCY no. M—l336), 16M.M, 9 MIN., OPI‘ICAL
- ~ABSTRACT SOUND, COLOR ‘
: SHOWS DO'S AND DON'TS OF LIFTING® 'I‘BClmIQUE‘S USED ‘BY PHYSICAL
_THERAPISTS. EMPHASIZES. USE OF PROPER BODY MECHANICS AS Aiv
‘me'acrlm TO. BOTH PATIENT AND. TIHERAPIST. : .

. ot

TITLE . DOWN' ARD QUT.

AVAIL |  NATIONAL SAFETY OOUNCIL, 444 NOR'IH MICHIGAN AVENUE, aircaco; 1L
. . 60611 (5185.00) - .

DESC ‘.,  *ACCIDENT -PREVENTION, *AUDIOVISUAL AIDS, *FIIMS, *mws@mm

R - 'SAFETY, .~ INSTRUCTIONAL - FILMS, *MANAGEMENT,  POST saoomm{y'
. . ' EDUCATICN, *SAFETY

DESC NOTE  (NO. 171.20-9) 16MM, 105Mm., OOLOR
ABSTRACT mms'mmr:swuasmfsmpmmmfm'mavommm.
. INST NAME . NATIONAL SAFETY COUNCIL. °

"TITLE GUARD YOUR HANDS .

AVAIL . NATEONAL SAFETY COUNCIL, 444 NORTH mcuc;m AVENUE, CHICAGO, IL
L 60611 ($39.60) . .
DESC - *ACCIDENT PREVENTION, *HANDS, *INDUSIRIAL SAFETY; *PROTECTIVE

 CLOTHING, *SAFETY, INSTRUCTIONAL MATERIALS, ~FOST SECONDARY
" . . EDUCATION, SLIDES, VISUAL AIDS _
.DESC NOTE  (NO. 176.16-9) 30 (2X2) SLIDES, COLOR, SCRIPT -
- ABSTRACT. Twmﬂnxssommmmmpmrscrﬂmmmmmmmﬂm
o " TO AVOID HAND® INJURIES. .- . _ - o

INST NAME MATIONAL SAFETY.COUNCIL. - ' Tee

L ) . . . ’ &
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TITLE
AVAIL

DESC NOTE
ABSTRACT

INST NAME'

* AVAIL

DESC

DESC NOTE.
ABSTRACT

INST NAME
t

. TITLE
.AVAIL

DESC

DESC NOTE

-INST NAME

TITLE
AVAIL

=

- DESC NOTE

INST NAME

g
. AVAIL

DESC NOTE

ABSTRACT

"INST NAME

"HAND TRAPS.

- ° } . ‘ N
- .

"GUARD YOUR SIGHT.

NATIONAL, SAFETY CCUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL

‘60611 ($39.60)
 #ACCIDENT PREVENTION, *EYES, *INDUSTRIAL SAFETY, INSTRUCTIONAL

MATERIALS, POST SECONDARY EDUCATICN, *SAFlg?l SLIDES, *VISIm,
VISUAL AIDS - . .

(HO. 176,08-9) 30 (2X2) SLIDES, COLOR, SCRIPT

EMPHASIZES THE. NEED ‘FOR EYE PROTECTION AND DEFEATS THE TYPICAL
EXCUSES GIVEN FOR NQT WEARING SAFETY GLASSES.

NATTONAL SAFETY

HAND TOOLS. .

HATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVE!NUE, (HICAGD, IL
60611 ($39.60)

*ACCIDENT. PREVENTION, *EQUIPMENT, *HAND TOOLS, *INDUSTRIAL °
SAFETY, INSTRUCTIONAL MATERIALS, POST SECONDARY E:nuczmou, ‘
*SAFETY, SLIDES, VISUAL AIDS . .

(NO. 176.04-9) 30 {2X2) SLIDES, COLOR, scnmr : S
REVIEWS PROPER USE, CARE, AND MAINTENANCE OF HAND TOOLS; GIVES
RULES FOR USAGE OF . MDST COMMON' TOOLS - (WRENCHES, HAMMERS,
CHISELS, OMERS). ‘

NATIONAL SAFETY COUNCIL. -

NATIONAL SAFETY COUNCIL, 444 ‘NormH MICHIGAN AVENUE, MICA®D, IL
60611 ($1:05)

*ACCIDENT PREVENTION, *HANDS, *INDUSTRIAL SAFETY, INSTRUCI‘I(NAL
MATERIALS, POST SECONDARY EDUCATION, *SAFETY ,

8P. (NO. 195/13-9) MINIMUM ORDER OF 50 LEAFLETS

DESCRIDES THE FIVE BASIC MECHANICAL ACTIONS THAT CAN TNIURE
HANDS : ROTATING, IN-RUNNING NIP, SHEARING,  SASHING,
NA’I‘ICNALSAFETYCDUNCIL., - ST

HEAD PROTECTION.” :
NATIONAL SAFETY COUNCIL,, 444 NORIH MICHIGAN AVE:NUE, CHICAGO,

- IL 60611 {$46.80)

*ACCIDENT PREVENTION, *EXIJIPMB‘JT, HEAD PR?I'EC’I'ION, *INDUSTRIAL
SAFETY, INSTRUCTIONAL MATERIALS, POST SECONDARY EDUCATION,
* PROTECTIVE CLOTHING, *SAFETY, SLIDES, VISUAL AI[B Gheo oL
(NO. 176.73-9) 30 SLIDES, COLOR, CASSETTS = - ! .
IDEALF(RQ}ISPRUCTI(NVDRKEISANDOIHERSWFDWEARHARDHATS. :

NATIONAL SA!-E‘I'Y (I)UNCIL.

MANUAL LIFTING AND HANDLING.-

NATIONAL SAFETY COUNCIL, 444 NORM MICHIGAN AVENUE, CHICPBO, IL _

60611 ($39.60)

*ACCIDENT  PREVENTION, *INIIISTRIAL SAFETY, *LIFTING, *SAFE'IY,A
INSTRUCTIONAL MATERIAI.S, POST SB(DNDARY EDUCATI(N, - SLIDES,
VISUAL AIDS ‘

(NO. 176.13-9) 30 (2x2) SLIDES, COLDR, SCRIP'I‘

: EXPLAINS HOW TO LIFT OBJECTS WITHOUT II‘UURIK‘G'I‘HEBAG(ANDHW
* TO HANDLE OBJECTS OF VARYING SIZES AND SHAPES.

NATIONAL SAFETY COUNCIL .
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" ABSTRACT

TITLE
AVAIL

DESC NOTE
ABSTRACT
INST NAME
TITLE*

PUB DATE
AVATL

DESC

" DESC ‘NOTE

INST NHAME

VAIL

DFSCI*UI'E

. -

TITLE -

AVAIL .

. DESC
DESC NOTE -
- INST NAME -

|G MY ACHING BACK. K . g o
NATIQNAL SAFETY COUNCIL,. 444 NORTH chmc;m AVENUE, G-lICAG), IL .

m .
MESSMEIN'IHEEH'I'IE ‘ v

NATIONAL SAFETY COUNCIL, 444 MJR'IH MICHIGAN AVENUE, CHIC‘AGO, IL
60611 ($39.60)

*ACCIDENT  PREVENTION, *AI'.CDHOLIC BEVERAGES, ,AIQMOLIS‘I,
“*INDUSTRIAL, SAFETY, = INSTRUCTIONAL MA‘IERIAI.S,_POSI‘ SEQONDARY

EDUCATION, *SAFETY, SLIDES, VISUAL AIDS
(NO. 396.01-9) 30 (2X2)-SLIDES, QOLOR; SCRIPT
EXPOSES THE AFFECT OF ALOOHOL ON ONE'S’ ABILITY TO PERFORM SUCH

- TASKS AS DRIVING, OPERATING MAG-IINERY, SWIMMING, CLIMBING A

LADDER.
NATIONAL SAFE'IY CQOUNCIL

MUI'.KI‘IPLE ('HOICE.

15

TECHNICAL LIBRARY} AMERICAN W\TER VDRKS ASSOCIATION, 6666
QUINCY AVE., DENVER, CO 80235 RENTAL FEE - $5.00
*ACCIDENT  PREVENTION, - AUDIOVISUAL  AIDS, *CONSTRUCTION,

*EQUIPMENT OPERATION, FIIMS, *INSTRUCTIONAL MA’I'ERIAIS, JG!

SKILLS, *SAFETY, *WORK BJVIM\MENT e
25 MINUTE COLOR FILM-16MM. )
THIS FILM PRESENTS SIX SI’IUATIGJAL IRAMATIZATICI‘IS (I" JUDGMENTAL

'ERRORS MADE BY HEAVY PBQUIPMENT OPERATORS. THE INFORMATION

PROVDIES A BACKGROUND FOR CHOICES BETWEEN SAFETY AND DISASTER

_CATEIRPILIAR TRACTOR - ompmy, PEDRIA, IL.

CH MY .ACHING BACK.'

‘ " NATIONAL ° AUDIOVISUAL . CENI'ER REFEKRENCB SECTION, GENERAL .
SERVICES: AEMINISI‘RA’I’ION, WASHINGTON, . DC. 20409 (PURCHASE PRICE: -

$121.75) .

*ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FIIMS, *INSTRUCTIONAL. -
"MA » INSTRUCTIONAL FIIMS,  *INDUSTRIAL SAFE.TY, *MANUAL

TERIALS
LABOR, *POST SECONDARY EDUCATION, *SAFETY
(TITLE NO. 003550) 16MM, ZI MIN., OPTICAL SOUND, OOLOR

'S}MM(DRRECI‘WOFLIETING, mcwvmsooooposnins,

POSITION, AND SMOOTH'APPLICATION OF LIFTING POWER. ILLUSTRATES
HOW -STRAINS (X:CUR AND HOW DISCS ARE ‘PINCHED. EMPHASIZES, THE

NEED FOR. PROPER LIE‘I‘ING AND W\NDLM OF V\DRKIM; TOOLS . AND .

e ® . r\-: ,‘ ’

60611 ($46.80) -
*ACCIDENT. PREVENTION, *INDUS'IRIAL SAFETY, INSTRUCI‘IG\IAL
MATERIALS, *MANUAL . IADOR, POST SECDNU\RY EDUCA'I’ION, *SAFEI'Y,

- SLEDES, VISUAL AIDS

(NO. 176.75-9) 30 SLIDES, OOLOR, CASSE.'I'I‘E

'EDCPLAINSSQWEOFTHECD&MCN@‘USNOFBACKPAINANDSPRAINS

NA'I’IG‘IAL SAFE'IY (XIJNCIL

150 SRR
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TITLE

AVAIL
DESC

" DESC NOTE

ABSTRACY

INST NAME

TITLE
AVAIL

DESC NOTE
ABSTRACT

INST NAME

TITLE

~ AVAIL

DESC

DESC NOTE
INST NAME

TITLE

- AVAIL

DESC

- DESC 'NOTE

INST NAME

TITLE
DATE

ON. EVERY HAND, ' ,
NATIONAL SAFETY COUNCIL, 444 NOKI‘H MICllIGI\N AVENUB, CHICAGO, “IL
60611 ($185.00)

*ACCIDENT PREVENTION, "AUDIOVISUAL -AIDS, *FIIMS, *INDUSTRIAL
SAFETY, *MATERIALS HANDLING, . *PROTECMVE CLOTHING, *PROTECTIVE .
BQUIPMENT, *SAFETY, EQUIPMENT, INSTRUCTIONAL FIILMS, pos'r
SECONDARY FDUCATION : _
(NO. 171.25-9) }6MM, 10 MIN. COLOR

* DEMONSTRATES PRECAUTIONS AND PROTECTIVE FOUIPMENT TO HELP

" $59.50)

'SAFmAmo'r

PREVENT HAND INJURIES - FRGM CHEMICM.S, IMPROPER USE OF TOOLS, -
MACHINES, FEIC. '
NAI‘IONI\L SAFETY CCIJNCIL.

PERSONAL, PROTECTIVE RQUIPMENT (COURSE). ' '
E.I. DUPONT DE NEMOURS ‘& COMPANY, INC., :EDUCATION & APPLIED
TECHNOLOGY DIVISION, BRANDYWINE BLDG., WIMINGION, DE 19698 '
(51.90) ‘ , v

*ACCIDENT PREVENTION, *BEQUIPMENT, *INsrRucrIoNAL MATERTALS,,
*OPERATIONS, *POST ' SECONDARY EoucA'rIoN, #SAFETY, SELF -PACED
INSTRUCTION ' S

OOURSE NO. 561 - '

INSTRUCTIONAL WATERIALS QN USE OF PERSONAL PROTECTIVE.
EQUIPMENT.

E.I. wmneuﬂ«)URSscmpmy, INC.. |

SAFE WORK DRESS.

NATIONAL SAFETY oom:cm, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 (546.80) = . _ .
ACCIDENT ~ PREVENTICM, *INDUSTRIAL SAFETY, INSTRUCPIONAL

. MATERIALS, POST SEOONDARY EMHON, *PMTECL‘;[VE CLOTHING,

*SAFETY, SLIDES, VISUAL AIIB

(NO. 176.74—9) .30 SLIDES, COLOR, CASSETTE
ILLUSTRATES IMPORTANCE OF PERSONAL PROTECTIVE CLOI’HING
NATIONAL SAE‘E'IY COUNCIL.

i

NATIONAL SAFETY QOUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
60611 ($195.00}]
*ACCIDENT - PREVENTION, *AUDIOVISUAL AIDS, EDUIPMEN’I‘, "'E‘II.MS,

*INDUSTRIAL SAFETY, INSTRUCTIONAL FIIMS, POST SECONDARY .

EDUCATIN, = *PROTECTIVE - CLOTHING, *PROI'BCI‘IVE EDUIPMENI‘,
*SAFETY, *SAFETY SHOES : ¢

(N0, 171.12-9)-16M, 10 MIN., COLOR

CLEVER CLAY-ANIMATION. "FOOT PROPLE" DEPICT THE DANGERS OF NOT .
WEARING SHOES, o - oo
NATIONAL: SAFETY COUNCIL. : : :

3

E’IY PRECAUI‘IOI\S EOR EILECI'RONICS PERSQ‘INEL

- NATIONAL AUDIOVISUAL CENTER; REFERENCE SECTION, 'GENERAL

ERVICES AMINISTRATIGJ, WASHINGTON, DC 20409 (PURCHASE PRICE:

3



. DESC

ALSTRACT
INST NAME

TITLE
AVAIL

" DESC NOTE

ABSTRACT

INST NAME

TITLE
AVAIL
DESC

Lo

INST NAME
L TITLE .

" AVAIL

" DESC NOTE

.INST NAME .
TITIE

AVAIL

DESC NOTE

ABSTRACT
INST NAaME

" o

| WACCIDENT  PREVENTION,  *AUDICVISUAL AIDE,  "ELECTRONICH
TECHNICIANS, ELECTRICITY, “FIIM, *ms'mum'xman FIIMS, *POST
'BECONDARY EDUCATION, *BAFETY .

(TITLE NO. 661450) '(AGENCY NO, MN06754) 16MM., 18 MIN., OPI‘ICAL
S0UND, BLACK & WHITE,

SHOW ELECTRICAL AND . MECHANICAL HAZARDS . WiICH ELECI'I'WICS :

TECHNICIANS ~ ENCOUNTER IN THEIR NORMAL  WORK; = STRESSES
PRECAUTIONS WHICH SHOULD BE FMPLOYED T0 PREVENT ACCIDENTS.

NAVAL FACILITIES ENGINEERING COMMAND, - S

SPOTLIGHT ON FALLS. ¢
NATIONAL SAFETY COUNCYL, 444 NORTH MICHIGAN AVENUE, cum\oo, IL
‘60611 ($0.11)

* *ACCIDENT PREVEN’I'IQ\], * INDUSTRIAL SA[‘UI'Y, INSTRUCTIONAL

MATERIALS, MANAGEMENT, "OBSERVA’I‘IG\], POST SECONDARY EDUC‘\TICN, '

*SAFETY, *SUPERVISION
8pP. (NO. 192, 16-9) MINIMUM ORDER OF 50

GUIDE TO HELP' SUPERVISORS DEVELOP AN EE‘_E‘ECTIVE SAFETY

OBSERVATION PROGRAM TO FIT ANY OPERA'I'[[CN.
NATIONAL SAFETY OOUNCIL. )

o TECHNIQUES FOR LIF'I'ING. ' :
- NATIONAL SAFETY QOUNCIL, 444 NORTH MICHIGAN AVENUE, G{ICAG), IL

60611 ($195.00)

*ACCIDENT PREVENTION,; *AUDIOVISUAL AIIB, *PIIMS, *INDUS'I’RIAL :

SAFETY, - INSTRUCTIONAL FIIMS, *LIFTING, POST SECONDARY
EDUCATION, *SAFETY ' - o
(N0. 171.14-9) 1644, 10 MIN., COLOR' .

CLAY-ANIMATION TECHNIQUE USES ABSTRACT CHARACTERS T0 ILLUSTRATE
THE PROPER WAY 0 LIFT LOADS OF VARIOUS SIZES AND SHAPES. . %t

NATI(NAL SAFETY (I)UNCIL. A ‘ N

'TIPS FOR NEW B'IPLOYEIS.

NATIONAL SAFETY . COUNCIL, 444 NORM MICHIGAN AVENUE, CHICAGO, IL
60611 -($39.60)

*ACCIDENT PREVMiQ\I ' *INIZUSI'RIAL \‘SAFE’I'Y ' INSI'RUCI'IG‘IAL
SAFETY, SLIDES r VISUAL

MATERIALS, POSI‘ SEQ)NDAR¥ EDUCATI(N
AIDS’
(NO. 176.10-9) 30 (2X2)- SLIDES, d)l'.DR, SCRIPT.

OUILINESBASICSAFMYRULPSOFINPERESP'IOAILNEWEMPIDYEES,‘_

1O MATTER WHAT THEIR NEW JOBS ARE.
NATIONAL SAFETY oouncm . "4_ :

TOOL HAZARns (oouass). oL o
E.I. DUFONT DE NEMOURS &. ooupmy, INC., EDUCATTON & . APPLIED
TECHNOLOGY DIVISION, BRANDYWINE BLDG,, 'WILMINGION, DE 19898
($1.90) - :

_*ACCIDENT PREVENTION, BQUIPMENT, *HAND | TOOLS, INDUSTRY, -
INSTRUCTIONAL - MATERIALS, ~ OPERATIONS,  *POST - SECONDARY .

EDUCATION, *SAFETY, "SBLF PACED INS'I'RUCI'ICN .
COURSE NO. 573 '
JNSTRUCTIONAL MA'I'ERIAL (0, USE OF HAND ’IOOLS. :
E.I. DUR)NI‘IENEMCIJRS&QMPANY,INC.,-@ )

Be tew
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AVAIL
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DESC MPTE

ABSTRACT -

" INST NAME

TITLE -
- AVAIL

" NATIONAL ‘-?\AFE.'I'Y COUNCIL.

| 36P." {NO. '192,15-9) . v - > o
+ ILLUSTRATED . BOQKLET " m\'mam HUNDREDS JOF smsmu{mm wms.-

WR'LL 8ER TOMORROW,

NATIONAL BAFETY ochn., 444 NORTY MICHIGAN I\VENUE, cuICJm, 1L
60611 ($185.00)

*ACCIDENT nnuvmmou, *AUDICOVISUAL  AIDS, DOUIPMEN’I‘, FYFS,
*FILMS, *INDUSTRIAL SAFETY, INSTRUCTIONAL FIIMS; POST SECONDARY
EDUCATION, *SAFETY, *VISION ‘

(NO, ‘171, 65—9) 16MM, 10 MIN., COLOR

. SAFETY-QONSCIOUS  EMPLOYEE FORGETS ADOUT EYE PROTECTION, JUST e
- -ONCE,  INTERESTING AND DRAMATIC...INSPIRES Q)N’I‘INUBD USE. O[‘

PROTECTIVE  BQUIPMENT,

WORK AREA PROTECTION, " L

" NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO,’ IL oy

60611 ($19,20) o
*ACCIDENT  PREVENTION, ‘*INDUSTRII\L SAFETY, INSI‘RUCI'ICNAL »:f

" MATERIALS, ROST SECONDARY EDUCA'I‘I('N, *SAFL‘I'Y, SLIDES, JVISUAL:

AIm /_5_A‘:‘ .K_'_
(NO. 129.19-9) 30 (2X2) SLIDES, CDI.DR, SCRIPT =  .* .7 ‘
OUTLINES BASIC SAFETY PROTECTION FOR™ ALL EMPLOYEES. . . el

NATIONAL SAFETY COUNCIL. - “{,ﬂ "
YOU'RE IN THE ACT. T :
NATIONAL SAFETY owNCIL, 444 NOR’I‘H MICHIGAN A\l;::NUEJ CRICAgo,a IL ER
60611 ($.31)
*ACCIDENT  PREVENTION," *INDUSI'RIAL sz\rm, . Ins'mdcrI
MATERIALS, POST sacommw EDUCATION, *SAFE.'I'Y, *fsm'm( wm::"

‘¢ FOR NEARLY EVERY . IMPORTANT  PLANT ACI‘IVI’I’Y. e . L
' -'NATIcmL SAFETY ooUNcﬂs. fg_s P i T
YOURBODY. IS ONLY' HUMAN - SAFETY: Awh};gnms SERIES.%. 4= - :f %

NATIpNAL SAFETY COUNCIL, 444 NORTH MICHIGAN gvmua, CHICAGO, n“
60611“($195 00) o g C ,

'S"E;&SICA‘E LM?ATIOAB’ARE |
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_AVAIL,

DESC NOTE

"ABSTRACT |

“INST NAME

Ny

L

. YOUR [T‘IZ'I‘ ARE YOUR FORTUNE,

NATIONAL BAFETY COUNCIL, 444 NORTI MICHIGAN' :wmun, cu:cmo, 1L
60611 (839,60)

C*ACCIDENT - PREVENTION,  *INDUSTRIAL BN.‘F'I'Y, IN.‘i'I'RUC'I‘IQ‘U\L -

MNI‘FRIMB‘ -POST ~ SECONDARY  EDUCATION, *PROTECTIVE CLOI‘IIING,
*SAFETY, *SAFETY SHOES, 8LIDES, VISUAL AIDS

(NO. 176,19-9) 30 (2X2) SLIDES, COLOR, SCRIPT

TEACHES ‘IE NEED FOR FOOU' CARE ,AND PROTECTION AND DEbDNS'I'W\I'ES

- 'ME. DENEFITS OF SAFETY SHOES.
NATIONAL: SAFETY COUNCIL.

..
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'I‘I'I‘LE

PUB DNI‘B
AVAIL

© DESC

DESC NOTE

"TITLE
AUTHOR
PUB. DATE
AVAIL

. ABSTRACT -

TITIE
PUB DATE
AVAIL
DESC
 DESC NoTE

. ABSTRACT

SPOTION TIT -
Bafetys Plant Daaign and Ganaral Opemtion

. AUDIO VISUAL TRAINING PR('XIN\M FOR  WASTEWATER 'I‘R[‘f'lMBNI‘ PLANT

OPERNTORS, ‘
76 - e .
GREEN RIVER COMMUNITY QOLLEGE, 12401 8,E. 320TH ST,, AUBURN, WA
98002 PRICE: $5,00, RENTAL. $300.00 PURCH)\SE '
AUDIOVISUAL ALDB, DISINFECIION, INDIVIDUALIZED INSTRUCTION,

* INSTRUCTIONAL MATERIALS, MAINTENANCE, *OPERATIONS ~ 5

(WASTEWATER), RECORD KEEPING, ~SAFETY, SAMPLING, SEWAGE,
- AWASTEWATER TREANTMENT S -

2870,  35MM SLIDES, 10 CASSETTES, WORKBOOKS, INSTRUCTOR'S
MANUAL, .

INCLUDES UNITS i CHARACTERISTICS OF SEWAGE, NATURAL BIOLOGICAL
TREATMENT PROCESSES, WASTE TREATMENT METHODS, DISINFECTION,
TESTS AND smpmm, RECORD KEEPING, mmrmmcc, IND SAFETY.

. FIRST COURSE. WORKBOOK FOR WATER TREATMENT PLANT opnmmns. :
SHEETS, W. D, BLANCHARD, D. A. ‘

75 , _ .
OPERATOR TRAINING COMMITTER OF OHIO, INC., P.O. BOX 626,
WORTHINGION, OHIO 43085 ($16.00) . ’ A
EQUIPMENT, - *ENVIRONMENTAL _]/TECHNICIANS, * INSTRUCTTONAL
MATERIALS, *JOB - SKILLS, DEVELOPMENT, *OPERATIONS
_(WATER), *POST SECONDARY EDUCATION, SAFETY, *WATER POLLUTION
CONTROL, WATER QUALITY, *WATER TREATMENT .

WORKDOOK FOR WATER TREATMENT PLAN'I‘ OPERATIONAL pRoaLms

#FUELS " AND LUBRICANTS ssu:crms AND STORIKG.. . =

<13

AMERICAN ' ASSOCIATION FOR VOCATIONAL INSTRUCTIONAL MATERIAT.S,
ENGINEERING CENTER, ATHENS, GA 30602

~ CONSUMER EDUCATION, DIESEL FUEL, *FUELS, *GAS, HYDRAULIC FLUID,

“*INSTRUCTIONAL MATERIALS, *LUBRICANTS, ©OILL, *POST SE(DNDARY
EDUCATION, SAFETY, *SLIDES, *VISUAL AIDS :

* ORDER NO. M102 (TRANSPARENCY, §7. 95), NO. 8102 (SLIDES,
$29.85), NO. 102 (PRINTED, $3.45) . . - .
ASTHESUPPLYWPE'IROLE(MFUEISANDUJBRICANISBEGMESS&AILER '
AND COST CONTINUES TO INCREASE, IT IS IMPORTANT THAT EVERYONE

LEARN HOW TO SELECT THEM PROPERLY. AND TO° SIORE THEM ‘SAFELY. .. .

FRCM THIS S'IUDY, A STUDENT WILL BE ABLE TO SELECT AND STORE THE
FOLLOWING FUELS' AND LUBRICANTS PROPERLY, - GASOLINE, LP-GAS,

- DIESEL FUEL, CRANKCASE OIL, GEAR LUBRICANI‘, HYDRAULIC FUJID,‘

CTITLE
. AVAIL
DESC -

“GREASE.

'HOUSE!\EEPIN; MEANS SAFEKEEPING ’
"NATIONAL SAFETY COUNCIL, 444 Nom MICHIGAN AVENUE, CHICACD, L -
-'60611 ($195.,00) . - -
. *ACCIDENT PREVENTICN, *AUDIOVISUAL ATDS, *E‘IUL‘B, IPSTRUCI‘ICNAL

FIIMS, *MAINI‘ENANCE, POST SECQONDARY" E[XICATIQ\!, *SAFE’I'Y :



é‘é"'g | L .
DESC NOTH ’ ‘,mo. 171,36-0) - 16MM, 10 MIN,, COLOR |

ANDUSTRIAL HOUSEKEERING,
e th ATTONAL SAFETY oouncn..

~'mfvw ' U lb.v 0 pnn:vmm‘ [‘ALLB.

ADB'I.'RAC‘I.“ ‘}'WICEFUL DIAMATIZATION OF THR - PAINFUL, . Q'-NﬂmUFNCBﬁ OF PCDR +

~AVALL | ‘_." TIONAL SAPETY COUNCIL, 444 NORTH mcumm AVENUE, QUICAGO, IL
£ 1 BO6LL (839.60) ,
DESC ) |, *ACCIDENT PREVENTION, ~ ¥INDUSTRIAL SAFETY,  INSTRUCTIONAL
e f“. wi'mnmm, POST SECONDARY EDUCATION, “SAFETY, ¥BLIDES, VIBUAL
A AlDG
DESC nmé‘é f(No. 176, 17-9) 30 (2X2) 8LIDES, COLOR, SCRIPT
ABSTRACT ¥ | TEACHES HOW 10 SPOT IAZARDS 'THAT- CAUSE. FALLS AND HoW 10 oommcv

J i 3 THRSE HAZARDS, -
INST NAME, NA’I‘I(NI\L SAFETY COUNCIL,
' l
| TITLE ", ., IDENTIFY AND PREVENT CONFINED SPACE HAZARDS.
CAUTHOR, | - NEU, DRUCE_ A,
PUR DATE jorT
AVAIL & WATER AND WASTES ENGINEERING, vi6 NO
DESC

£ “*SAFETY, *VDRK ENVIRONMENT, *SEWERS, "OPERATIONS (WASTEWATER), -

.t ¥WASTEWATER ’I‘RF}\'IMEN'I‘; BEQUIPMENT, ENGINEERING, *ACCIDENT

|

. . ».,, IoN.
Descnm-a "98593

ABSTRACT ,‘\;» 11IS - ARTICLE DISCUSSBS THE HI\ZARIE MSOCII\'I‘BD WITH WASTEWATER -

7 CIION- AND TREATMENT OPERATIONS AND PRECAUTIONS -WHICH
g ,SHOULD BE IMPLEMENTED TO INSURE OPERATOR SAFETY. MOISTURE,
HIOXIC AND CG'IBUS'I‘IBLE GASES, AND OI'HER HAZARDS ARE COVERED. C

TITLE """ ,DUS'I‘RIAL HOUSEKEEPING (COURSE) . '

AVAIL - i;a 1. DUPONT DE NEMOURS COMPANY, INC., EDUCATION & APPLIED
. -'rscmomcy DIVISION, BRANDYWINE -BLDG., WILMINGTON, De 19898
. '($1 90) * - ,

_DESC . ﬂ’*ACCIDENT PREVENTION,  *INDUSTRY, *INSTRUCTIONAL MATERIALS,

e | MAINTENANCE, *OPERATIONS, *POST saooumny EDUCATION, *SAFBTY,
" 'SELF PACED INSTRUCTION .
DESC NOTE ~COURSE NO. 575 -

ABSTRACT - |INSTRUCTIONAL MATERIAL ON INDUSTRIAL HOU%EKEEPING

. INST NAME *E I. DUPONT If NEMOURS & COMPANY, INC. oo
CTITLE - KEEP IT CLEAN FOR SAFETYS SAKE. v
AVAIL - NATIONAL SAFETY ‘COUNCIL, 444 NORI‘H MICHIGAN AVENUE, cuxcz\so, I

60611 ($115.00)

“DESC ' XACCIDENT PREVENTION,. *AUDIOVISUAL AIDS, *FIIMS,’ *INDUSTRIAL
. . SAFETY, INSTRUCTIONAL (FILMS, *MAINTENANCE, POST SECONDARY
' - EDUCATION, *SAFETY . '

DESC NOTE ~ (NO. 171.10-9) 164M, 10 MIN., COLOR. - '
'ABSTRACT ~ STOP-ACTIQN ANIMATION TECHNIQUE - PROVIDES STEP-BY-STEP. VISUAL

- PRESENTATION OF THE ‘NEED. FOR GOOD PLANT }DUSEKEEPING.

INST NAME  NATIONAL SAFETY' COUNCIL.

.

PP 1'59.
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TITUH . MANUAL, OF INSTRUCTION FOR PACKAGE PLANT' OPERATORS,

AVALL EPA - INFORMATION DISAEMINATION PROTECT, 1200 CHAMDERS R, , JRD
. FLOOR, COLAMBUA, OHIO 43212 (51,63) :

DENC QULORTNATION, 091 RPFECTIVENESS, WINLPRH&J, PACILITTES,

- " INGTRUCPTIONAL MNI‘PRIM.S, HIOR  BKTIIE, MAINIENANCE, WWEST

* ' VIRGINIA, *PACKAGE TREATMENT PLANTS, *OPERNTIONS (WASTEWNTER) ,

PRETREATMENT,  SANUTATION,  SLUDGE,  UPILITIRS, MWASTIWATFR
R © TRENTMENT, wvmt POLIAPITON CONTROL, o ‘ :
DESC NOTE . 21 ’
ABSTRACY VI8 [, PROVIDES IWSIC TNFORMATION NECESAARY TO  PROPERLY
- OPERNTE AND-MAINTAIN A WASTIWATER TREATMENT PACKAGE PLANT, MIF
UNUTS PRESENTED INCLUDE: (1) INSTALIATION) (2) PRETRENIMENT)
(3) SLUDGE HOLDING TANKS; (4) - CHLORINATION; (5) ‘TROUBLE
‘ SU0OTING) (6) SAFETY; AND (7) A SERVICE QHECK LIST,

CINOP NAMIE  WEST VIRGINTA DR 'PARTMENT OF  HEALNI,  DIVISION OF SANITARY

ENGINEERING,

TITTE MARGIN FOR BAFETY. t

PUD DATE 70 ‘

“AVAIL WATER POLLUTION CONTROL FEDERATION, 2626 mNvaw\Nm AVE., W,
WASIIINGTON; DC 20037 ($11.50)

DESC *ACCIDENT  PREVENTION, AUDIOVISUAL . AIDS, : EQUIPMENT, FIRE

EXTINGUISHERS, *FIRE PROTECTION, *INS’I'RUC'I'I(NI\L MATERIALS, -
OPERATIONS (WASTEWATER), POST. SECONDARY EDUCATION, *SAFE.'IY,

‘ *SLIDES, WASTE DISPOSAL, *WASTEWATER TREATMENT '
DESC NOTE .° 18 MIN. TAPE, 45 SLIDES, AND SCRIPT, AVAILABLE (N mAN FROM

. NTOIC, 26 W ST CLAIR, CINCINNATI, OH 45268

ABSTRACT - PROVIDING SAFE CONDITIONS FOR PPERFORMANCE .OF : ROUTINE wmm IN -
: T WASTEWATER WORKS. INCLUDES ~ DETAILED = DISCUSSIONS - OF  THE
4 : IMPORTANCE OF ' GOOD HOUSEKEEPING, PREVENTING SLIPS OR FALLS,
' ‘ . PERSONAL  PROTECTIVE =~ PQUIPMENT, = AND .DEALING "WITH FIRE .
EXTINGUISHERS, MACHINERY. WITH' MOVING PARTS AND VEHICULAR .
: TRAFFIC IN WORK AREAS. ALSO EMPHASIZES SAFE’I'Y A’I'I‘I’I‘UDES '
INST NAME ~ WATER POLLUTTON CONTROL FEDERATION. -

TITLE ' MIND OVER MATTER - SAFETY MANAGEMENT SERIED;, - '
- QVAIL NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, CHICAGO, IL
Bl 60611 ($155.00) -
@ ' *ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FIIMS, *INDUSTRIAL °

SAFETY, . INSTRUCTIONAL FILMS, *MANAGEMENT, W\TERIA[S HANDLING,
" | . POST SECONDARY EDUCATION, *SAFETY .
DESC NOTE  (NO. 148.14-9) 16MM, . 10 - MIN., OOLOR: EIGHT FIIM SET
: L (M02796—Eﬁ¢002803) "SAFETY MANAGEMENT® SERIES - ’
: ABSTRACT  HOW TO PREVENT MATERIALS HANDLING ACCIDENTS.
. INST NAME NNI'I(WAL SAFETY WIL. -

TITIE ~ ° MOVING STORY.

AVAIL ~  NATIONAL SAFETY ( cnuncm, 444 NORTH MICHIGAN AVEMJE, CHICAGO, 'IL
" 60611 ($0.095) o
DESC * - “ACCIDENT' PREVENTION, * INDUSTRIAL SAFETY,  INSTRUCTIONAL
. MATERIALS, *Mmmts._nmm.mc, POST SECONDARY EDUCATION,

“ *SAFETY

DESC NOTE . 8P. (NO. 195. 61-9) (MINIMU‘I ORDER OF 50)
" ABSTRACT - TEACHES SAFE MATERTAL . HANDLING. ,
INSI’NAME NATIONAL SAF’E.‘IY G.IINCIL. -
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AVAIL

- pesc

" OFPICH BAFRIY (COURSRE)Y

BRI, DUPONT DB NPMOURS & COMPANY, 1INC., EDUCATION & APPLIED
TECHNOLOGY  DIVIATON, DRANDYWINE hrina., WITMTNGTON, DR 19094

- (81,90)

*ACCTDENT PREVEIITON, *INSTRUCPIONA, MNIERIATS, YOPPICH SBAFRTY, -
OPERATIONS,  *POST  BECONDARY -EDUCATION, "8AIPETY, *8RLEF 'PACED
INGTRUCPION - - : ‘
COURSE NO, 571

. INHTRUQTTONAL MATERIAL, ON SAPR PRACTICES IN 'l‘llfl‘ Ol‘l‘ICl
“["I. DUPONT DR NIMOURH & COMPANY, INC,

0m“iwum AND W\IN'I'LNI\N(.L o WAB’I‘IWNPI”R COTJJ"C‘I‘IQ‘I HYATEMS .

76 \ 4
- QN ‘RIVER COMMUNITY COLLFQR, 12401 8.8, 3200'8T, AURURN, WA

96002 - PRICED 834,00

< ADMINISTRATION, AIDIOVISBUAL AT, INDIVIDUALIZED INSTRUCPION,

PONERED LIF'I‘ TRUCKS - OPERA’IOR 'I‘RAINING.

TNSTRUCTIONAL, - MATERIALS, INSDPECTION, LI . STATIONS,

~AMATNITNANCE,  OPERATIONS . (WASIEWAIER),  SAFRTY,  SIWERS,
. "WASTIWATER OOLLECIION, WASTEWATER TREATMENT C

143r, 35. MM SLIDRS AND SLIDE  NARRATIVE, . INSTRUCTOR'S . AND
STUDENT'S MANUALS.
INCLUDES UNITS ON INSPPCI‘ION, 'mcmm, CLI‘.ANIm AND MAINTAINING

-SIWERS, REPAIRS, LIFP BTATIONS, E}M“mr AMINISTRATION AND

ORGANIZATION,

PORTADLE mnu*ns. . '

NATIOWAL SAFETY COUNCIL, 444 mn'm MICHIGAN AVENUE, cmcmo, 1§ A
60611 ($39.60) -

ACCIDENT  PREVENTION, - *mouxpumr, *mousmm. ' SAFETY,

INSTRUCTIONAL -MATERIALS, *LADDERS, DPOST ~SECONDARY DDUCATION: o
“*SAFETY, SLIDES, VISUAL AIDS

(NO.. 176,05-9) 30 (2X2) SLIDES, COLOR, SCRIPT - ‘
POINTS OUT MANY COMMON HAZARDS OF USING LADDERS AND TELLS How

. TO HANDLE THEM SAFELY.

N}\TIQ\JI\L SAFETY .COUNCIL, - b

E.I. DUPONT DE NEMOURS & COMPANY,  INC., EDUCATION & APPLIED
TECHNOLOGY DIVISIG\], BRANDYWINE BLOG. , WILMIPGI(N, DE 19898 -
($16.50)

COURSE'  CONTENT, *BQUIPMENT, *INSTRUCTIONAL MATERIA[S,

- MAINTENANCE, - *MECHANICAL - EQUIPMENT, *MOTOR - VEHICLES, *POST.

SECONDARY (EDUCATION," SAFETY, *FORK LIFTS, *PCMERED.LIE'I‘ 'I‘RUCKS

- ORDER NO. 135; 7.HRS.’ AVERAGE INSTRUCTION TIME
A FIVE-PART COURSE.CN ‘SAFE, ERROR FREE OPERATION OF 'IHE?’WRED

LIFT TRUCK INCLUDING: - LOADS AND THEIR EFFECT, MAINTAINING
CONTROL, THE PROFESSIONAL OPERATOR, LIFT. TRUCK OPERATIQ\I,_ LOAD .
HANDLING., 'SAFE  OPERATING' RULES ARE ESTABLISHED FOR:. - LOAD

" WEIGHT, .[LOAD CENTER, CARRYING POSITIQ‘I, OPERATING - SPEED, -

DRIVING TECHNIQUES, PERSONAL SAE‘E‘I'Y PRACI‘ICES, 'OPERATING
PROCEDURES, AND INSPECTION PROCEDURES. '
E.I. DUPONT DE NEMOURS & COMPANY, INC.

170
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MACCIDEND - PREVENPION, I\UDIOVIS[II\L ARG,  BEQUIPME

DESC NOTE |

. SECONDARY EDUCATION, *SAFETY

’ NI\TIONAL SAFBTY COUNCIL.

;w-‘m WAY,

CWATER POLTARVION. CONIOL, FRDURATION, 2626 DENNSYLV) TA AV, W,

WASIINOYON, PC 20037 ($11,50) -
e
PROTECTION, #TNSTRUCTTONAL MAVERIATS, *OPERATIONS (WASTEVATER),
PO FRCONDARY | HXICAITON,  ARAFITIY,  ABLIDER,  WAsiHE mm AT
AWASTEWATER 'FRENTMINT &
M MIN, TAPW, 39 BLIDRES, AND RCRIPE, AVATIADIE ON
NIDIC, 26 W AT CATR, CINCINNATE, OH 45360 -
PERFORMING ROUDINE DUDIES IN WASTEWATER WORKS IN A SAFE WAV,
DURTES . CONSTDERED . TNVOIVEE  MANHOLEE, RIS Ql‘RICJ\Iu PQUTIMENT,
HAMPLING,  CONPAMINATED  WATER, AIR Mi[ﬂ HUERP WI‘I\UWI\\’H‘,
VH!IK‘UN\R TRAFFIC, l.)(CI\VNl‘IQNﬂ, RAR n(‘m«. NS, WIRE  RODES,
FLAMMARLE. MATRTATS AND CHEMICAT fy
WATER - R)[.[.U’l‘[(l\l CONTROE, PREDERATTON,

FROM

‘V\l"l"l‘Y IN WASTEWALER WORI(‘I- o
)

WATER [‘OL[.UI‘[G\J CONTROL,  FEDERATION, l’UﬂLICNI‘I(NS DL[’I‘. ' 3900- '
WISCONSIN AVE., NW, WASHINGION, DC 20016 ($2,00) :

*ACCIDENT “PREVINTION, *INSTRUCLIONAL , MATERIALS, MAINTENANCE,
*OPERATIONS: | (WASTEWATER),  POST SECONDARY - EDUCATION,, *SI\I‘BTY,'
MWASTEWATER TRENTMENT, *WI\S-'I‘lWI\'l‘[‘R QoL l‘C‘l‘I(N

.56, MOP RETORT NO, 1 .

INCLUDES ~ INFORMATION ON  SAFE  DRACTICES - IN ’I'lll" DLSIGN:
OPERATION, AND MAINTENANCE OF WASTEWATER COLLECITION -AND
TRENIMENT SYSTEMS., ARFAS DISCUSSED INCLUNE  RESPONSIBILITIES,
SAFETY PROGRAMS OPEW\’I‘IQ\IS AND MAINTENANCE, . NOXIOUS GASES AND .
V}\PORS,, OXYGTN( D[‘[‘ICI['NCY, SAFETY  PRACTICES, EQUIPMENT,
ACCIDENT REPORTING, INVESTIGATION AND ANALYSIS, : ' Vo
WATER POLLUTICN CDN’I'ROL FEDERATION,

A ]
.

SAFETY IS TN ORDER — SAFETY MANAGEMENT ‘SERIES.

NATIONAL SAFETY COUNCIL, 444 NORTH MICHIGAN AVENUE, aucz\c;o, IL
60611 ($155.00)

*ACCIDENT PREVENTION, }\UDIOVISUAL AIDS, *FILMS * INDUSTRIAL
SAFETY, INSTRUCTIONAL FILMS, MAINTENANCE, *szmsmm,. Pofi 4

(NO. 148.15-9) 16MM, 10 MIN., COLOR; EIGHT FII.M'
(EW002796~EW002803) "SAFETY MANAGEMENT" SERIES -

~ HOW HOUSEKEEPING ~AND MAINI‘E‘NANC[} RELATE ‘TO SAFE'I‘Y AND

EFFICIENCY.

' SBCOND COURSE V\ORKBCDK FOR WATER TREA'IMENI‘ PLANT OPERA'IDRS.

SHEETS, W. D., HAGERTY, L. T.
75

- OPERATOR . TRAINING COMMITTEE OF [OHIO, INC., p.g." BOX 626,
‘ 'WOR'IHING’ION, QHIO 43085( 000) g IR

*
»
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EXOITPMENT, FENVIROPMENTAL, TECHNICTANS, FINSTRUCPTONAL,
"MATERIALS, %)0n BKILLE, MANDOWER — DEVELOPMENT, FOPERNTORS

(), "podn HECONDARY BOUCATION, BAFETY, SWATER FOLIAPRION
Ly, WATER QUALUTY, SWATER TREATMENT

TFOR - AOWANCER | WATER  TREATMENT  PIANT omwvxmm.
PRORTEMS,

WORKDOOKs  QUISHTTON f\ND ANSWERS FOR WASTEWATER OPERATORS, 3RD

EDITTON,

(.’X:VIN'I’IW, 1N [n

o T (XNI‘!N’I.‘IW, KP4, DOR 154 A, ROCKVILIE, TN 47072 ($3 na)
ACTIVATED  ALURGH,  RTOTOGICATL, TREATMENT,  *CERTIFICATION,
VINGTIUQUIONAL, - MATERIMG, MATNTENANCH, SOPERNITONH
(WADTEWATER) ,  WROSIT  AECONDARY  BDUCAPION, CHIUDY  QUESTTONS,
HTANILIZATION Im‘i, AAVETTY, - TRICKEING vum Rﬂ, YWARTIWATER

, TRENTMENT

64D, 520 QUETTIONS WITH ANSWIRS , ‘
WIH T8 NOT A TEXINOOK ON WASTEWATER TRENIMENT OPERACIONA. TP
I8 A DANDIOOK, 'IIE PIAND OPRRATOR WHO CAN ANSWER 'TUESH
ourm'um CORRECTLY WILT, P} ADIS 1O PASS MANY COMPREZENSITVE
CERTTPICATION ST, o ~
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* INST NNME
TITIE
I\Vl\lb\
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R

CM0L7 (1,

~ THITPPING AND BAPRIY  PRACTICES,
TN NI,

- HANDLING,
: ME'IYD[B or DEALING WITH EMFRGENC A

" FACILITIES AND OPERATING PROC

‘ S BEOTION TY a
Bafetys Chemicala-~ Cases

' -

CHIQRINM FAON {FACT),

'“u‘] CHEQHINQ INSTTIUTE, INC. ¢ 342 MADIBON AVENUE, NEW “)RKJ
‘QU’MICM« INDU&'I‘IW. "Ctlmleﬂ. DIAEASH mmh' ‘WWENPMV
INPEHENCES, TNDUETRY, STRSTRUCTIONAL MATERIALS, *POST SECONTARY
RDUCATION *PUHIAIC HEAITH, 'E)W W' WATER QUALITY, WATER
':;‘W'A'IMWU L ‘ )
4p, . ’ ‘ *
PRESENLS I\ QUICK BUMMABY OF CHEORINE'8 HIAIOWY,
PROCEEIRA,  TOOATIONG OF

4 MANUPACTURTNG
PRODUCTEON  AND . PACKAGTNG  PLANIS,
0,8, AND CANADIAN FROMICTION
PRENDX), A CHARD OF END (RIEZ) FOR CLTORING AND A BUNIOGRARTY,
"WIR mutmn N, ‘

© CUFARINE m\Nnt.u " Wil L‘ARN .
JUN 79
THE: AMERICAN CITV. & COUNTY, V04, N6, P56-56, JON 79)

*HI\F‘I!?W,: CHEMICAL REACITONH, WATER TREATMENT, WRLIC HEATM;
MTOD AKELIY, *FIe ATD, *CULORTNY

BIRESOED ARG PAFETY PRECAUPIONS TO B UMLIAED by PLWWNM.
HANDLING QIIORINE, TUE DO'S AND DON'TS OF QUFORINE AAFETY ARE
EMPIASTZED AND l“[lwl‘ ALY PROCEIURER OUTTLINED,

CIIIDRINI‘ MANUAT,
69
THE CHIORI IN‘I’I‘I'!UI‘L, INC. , 342

0t NEW YORK, NY
10017 (81,75)

NCHEMICAL REACTIONS, * *CHIORINE, DISEASE CONITOL, EQUIPMINT
UPILIZATION,  “INSTRUCTIONAL, MATERIALS, JOU . SKILIS, *POST:

SECONDARY EDUCATION, WATER TNA'IWN’I‘, *AAFRTY
J0P. NO. 1; 4TH D, :

THIS MANUAL T8 INTENDED-TO DFi A COMPENDIUM OF ID(PNIIENCI" or
MATERTALS, BQUIPMENT. AND PRACTICES THAT CQONTRIBUTE. TO 8SAFE
STORAGE, SHIPMENT AND USE OF CHLORINE. IMPORTANT
PROPERTIES OF  CQHIORINE ARE INCLUDED AS WELL AS PRACTICAL
THAT MAY DE ENCOUNTERED.. '

'mE CHIDRINI:. INS'I‘I’IU'I‘E, INC.

JRES FOR CHLORINE STORMGE, . .
THE  QHLORINE II‘STI'RJI‘E, INC., 342 MI\DIS(N AVEMJE, NEW YORK, ‘NY

10017 ($1.75)
: CHEMICAL

INDUSTRY, = *CHLORINE, *mmmmr urn.m'rlm.
m\cn.mm, INSTRUCTIONAL mmnm,s, *pOST smcmwu EDUCATION,
sm.-ry A

2
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-

- DESC NOTE: 20P. IIK'JLUDES "DRAWINGS, NO. 5, 3RD ED.

ABSTRACT . SUGGESTS - GENERALLY  APPLICABLE EQUIRMENT  AND opmmc L
" 'PROCEDURES FOR CHLORINE STORAGE FACILITIES. - o
(INST NAME  DME CHLORINE INSTITUTE, INC. .. . -
mmE FACILITIFS AND OPERATING PROCEDURES FOR CHLORINE S’IDRAGE.
| EDITIGH 3 REVISION 3. PAMPHLET 5. = :
PUB DATE  OCT 77 :
AVAIL ©  THE QHLORINE INSTITUTE, INC. 342 MADISON AVE NEW YORK,,M 10017
. (§2.00) 4
pesc /  *CHIORINE,  *CHEMICAL REACTIONS, *CONSTRUCTION,::. CESIGN,
' EOUIBMENT, ' FACILITIES, *GUIDELINES, MAINTENANCE, *STANDARDS,
| %SAFETY , L e,
DESC NOTE  20P : o
ADSTRACT * THIS PAMPHLET PROVIDES BASIC INFORYATION REGARDING THE DESIGN,
CONSTRUCTION, LOCATION, INSTALLATION AND OPERATICN OF CHLORINE,
. STORAGE SYSTEMS. ot
merAME CHLORINE INSTITUTE, INC. = : o R

'

S 'I'I'I'LE 'FIRST AID AND MEIDIC‘AL MAW\GEMENI‘ OF CHLORINE E!XP%URES
: PUB' DATE 75

AVAIL . . THE CHLORINE, INSTITUTE, INC., 342 MADISON' AVENUE, - NEW YORK, NY -
10017 ($1.25) ’

DESC © *CHEMICAL . REACTIONS, *CHLORINE, *FIRST AID, *ms'rRucrImAL

. MATERIALS, *POST SECONDARY EDUCATION, J}SAFm

DESC NOTE ~ 4P. NO. 63, 2ND ED. B

A&STRACI' GIVES - RECd‘!MEND‘\TIQ‘)S N FIRST AID AND MEDICAL MANAGB'IEINT OF
. .  CHLORINE EXPOSURES. DEVEI.DPED BY THE INSTI'I‘U’I'E'S WIWB‘JTAL
‘HEALTH QCOMMITTEE. -
INSI‘ NAME THE CHLORINE INSTITUI'E, INC.

1

TITLE : LET'S INVENTORY YOUR CHI.DRINE HANDLII\K; PRAC'I'ICES.

~AUPHOR - MCEWEN, ROBERT S. , : W T

PUB DATE NOV 70

DESC . ' - '*AUDIOVISUAL = AIDS, mmls'my, *INSTRUCTIONAL ' MATERIALS,

POLLUTION, *P(SI‘ SEOONDARY EDUCATION, *SAFETY, *WATER POLLUTION
CONTROL, *CHLORINE, *WASTEWATER TREATMENT, *WATER TREATMENT

mscmre INCIUDED IS A- 32 MINUTE TAPE, 80 :SLIDES, AND A SCRIPT.

" AVAILABLE ON LQAN FROM NIOTC, 26 W. S'I‘ CLAIR, CINCINNATI, OoH
.+45268 '

ABS'I'RACI' » THIS MODULE IS IIISICNED FOR ALL PERSONNEL IN WA’I'ER 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 SBGMENTS OF TYPICAL CHLORINE FEED .

SYSTEMS, CHLORINE FMERGENCY PROCEDURES, IN-PLANT OPERATING .

PROCEDURES FOR SAFE HANDLING OF CHLORINE (15 "ITEMS), AND .
SOURCES Q:‘ ADDITIONAL INFORMATION. ' A 2

TITLE =~ OPERATION OF CHLORINE VAPORIZING EQUIPMENT. 5
'PUB DATE = 70

AVAIL . THE CHIDRINE INSTITUTE, INC., 342 MADISQ\J AVENUE, NEW Y&QK NY
’ 10017 ($1 75)-

1“‘"‘ : R
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* DESC NOTE
ABSTRACT
, INST NAME

CTPITLE
‘PUB DATE
AVAIL
DESC

ABSTRACT

INST NAME

E.I. DUPONT [E NOMOURS & OOMPANY, INC.

v
N
R

aimlw INDUSTRY, © *CHLORINE, ENVIRONMENTAL . INFLUENCES,

*EQUIPMENT UTILIZATION, HEALTH, *INSTRUCTIONAL MAMIALS, JG?
SKILLS, *POST SECONDARY B)UCATI(N, *SAFETY - '
16P. NO.9, 2ND ED. '

CONTAINS INFORMATION INTENDED TO ASSIST IN THE SELH.‘I'I()N, .
DESIQJ AND SAFE OPERATICH OF VAPORIZERS. - )
’I'HE 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 INUJSTRY,
*CHLORINE, . *FIIMS, INDUSTRIAL SAFETY, INSTRUCTIONAL - FIIMS,
*INSTRUCTIONAL MATERIALS, POST SMMRY mm'nm, *SAFETY

ieMM, 25 MIN., COLOR . :

PROCEDURES FOR HANDLING CHLDRINE CYLINDERS, TON CONTAINERS,
TANK CARS AND BARGES ARE OUTLINED IN THIS FIIM. ALSO DISCUSSED
ARE APPROPRIATE MATERIALS. OF (ONSTRUCTION, PUMPING CHLORINE, -
CHECKING STORAGE TANKS, OPERATING VAPORIZERS, REPACKING VALVES,

. AND TRAINING OPERATORS TO. HANDLE CrlIDRINE SAFELY.

pmsam PLATE GLASS.
TANK ENTRY (counss) .. ' : o
E.I. DUPONT DE NEMOURS & couPANy, INC., EDUCATION & APPLIED
TECHNOLOGY DIVISION, BRANDYWINE 'BLDG., WILMINGION, DE 19898 -
($1.90) ST ey
*ACCIDENT PREVENTION, *CHEMICAL INDUSTRY, *INSTRUCTIONAL
MATERIALS, OPERATIONS, *POST SECONDARY EDUCATION, *SAFETY, SELF .
PACED INSTRUCTION, *TANKSNTANK CLEANING, *'I‘ANK INSPECTION
COURSE NO. 567

INSTRUCTIONAL MATERIAL ON TANK ENTRY.

.
WALL CHART - SAFE HANDLING OF G-l[DRINE CDNI‘AINERS (WC-l) ’%ﬁ

64
THE CHLORINE INSTI’IUTE, INC-, ‘342 MADISCN AVENUE, NEW YORK, NY e

.- 10017 ($1.75) - .
 *CHEMICAL INDUSTRY, CHEMICAL REACTIONS, *CHLORINE, *EQUIPMENT =

UTILIZATION, *FIRST AID, *INSTRUCI‘IONAL MA’IERIALS,f *SAFE'I'Y,Y

" *WALL CHARTS

CHART MEASURES 12 1/2X23 INCHES L .
CONTAINS RECOMMENDATIONS -FOR SAFE HANDLING OF CHIORINE
CYLINDERS AND TON OONTAINERS, EMERGENCY PROCEDURES AND -
APPLICABLE PRINCIPLES OF FIRST AID.. ’ ‘
THE CHLORINE INSTITUTE, INC.

.’, - ¥ | ._'f_.l7_5“ )
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INST NAMF

. A ’
. SMICN v

Safety Electricity

- MANUFACTURING CHEMISTS ASSOCIATION, 1825 CQNEX?I'ICUI‘ AVENUE,
NW, WASHINGION, DC 20009 ($1.00)

*ACCIDENT PREVENTION, *ELECTRICAL SYSTEMS, "INHSIRIAL SAF'EIY,
*INSTRUCTTONAL MATERIAI.S, OPERATIONS (PLANT), *PCBI‘ SEXIND\RY
EDUCATION

4P, ORDER NO. SG—9
PRXZEUJRPSEUR'IHELBEG‘WBARSAND%ARE[ESCRIBED
MANUFACI'URII‘B CHEMISTS ASSNIA’I'ICN '
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i FIRE! Q)NCEPI‘S AND DEHAVIOR.

S ; "SEJCI‘I(NVI'

v Safety:' Fire and Explosion

N.F.P.A. FILM LIBRARY, 40 PARK AVENUE, SOUTH, NEW YORK,- NY
PURCHASE PRICE $295.00/RENTAL $45.00 PER DAY

(COLOR/20 MIN, FIIM) .

THIS FIIM IS FOR INDUSTRIAL FIRE BRIGADES, FIRE DEPARIMB‘J’I‘S
AND FIRE SCIENCE STUDENTS. IT TEACHES FUNDAMENTAL PRINCIPLES
OF FIRE SCIENCE AND GIVES PRACTICAL GUIDANCE QN HOW TO RELATE
FIRE SCIENCE THEORY TO REAL LIFE FIRE SITUATIONS. :

FLAMMABLES: ENGINEERING. .

PROTECTOSEAL COMPANY, 225 WEST FOSTER AVENUE, BENSENVILLE, IL -
60106." PURCHASE PRICE $150.00

(COLOR/26 MIN. FILM) . S o
FOR USE AS A THREEFOLD PURPOSE: (1)  DEMONSTRATES FOTENTIAL

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 IEPAK[MENTS IN SETTING UP F[AMMABLE

B LIQJID HANDLIK\G PROCEDURES. A

HAZARII)LG MA'I’BRIA[S EMERGENCY RESPONSE,
CORTER-MEDIA FIRE FIIMS, 121 N.W. CRYSTAL ST., 'CRYSTAL RIVER,
FL 32629. PURCHASE PRICE $425. OO/RENTAL $55.00 = .3 DAYS. .

- (COLOR/30 MIN. FILM):

AN INTRODUCTICN ‘TO THE ?ROBLEMS ENOOUNTERED IN HAZAR[I)US
MATERIALS INCIDENTS, OOMPREHENSIVE INTRODUCTION. UI‘ILITIES B

. TV AND FIIM COVERAGE OF 15 DIVERSIFIED INCIDENTS.. THESE'

INCIDENTS INCLUDE ALL TYPES OF TRANSPORTATION ACCIDENTS AND
STORAGE AND MANUFACTURING ACCIDENTS. SUBJECT AREAS INCLUDE:
(1) CHEMICAL RECOGNITION, IDENTIFICATION, AND HAZARDS, (2)

" PROBLEMS WI’IH LEAKS, SPILLS, _FIRES, AND EXPLOSIONS.

POLYMERS AND FIRES.

B. F. GOODRICH CHEMICAL CORPORATION, 6100 QAKTREE BLVD.,
CLEVELAND, OH 44131.: PURCHASE PRICEI $62. 00

(OOLOR/14 MIN. FIIM) . '

HYDROCARBONS — WHAT MAKES UP POLYMERS (HYDROCARBG\]S) AND WHAT
HAPPENS WHEN THEY BURN., IT TALKS ABOUT WHAT THE FIREFIGHTER
CAN DO TO PROTECT HIMSELF FRCM THE TOXIC GASES GIVEN OFF BY
BURNING POLYMERS.

PROGNOSIS: FIRE. : -

FIRE PREVENTION THROUGH FIIMS, INC., BOX II, NEWIU\J HIGHLANIB,
MA* 02161. - PURCHASE PRICE $260.00

(OOLOR/20 MIN. FILM)

i '
“8

. 179

I T i
eI LT



.'IHE ms'r UP%[O—D’\TB 'rmmmc: AID FOR TEACHING HEAL'IH CARE

FACILITIES STAFF, INCLUDING NURSES, TECHNICIANS, HOUSE~ . -

"KEEPING, OFFICE, MAINTENANCE STAFF. AND OTHER PERSONNEL H)ﬂ'

TO KEEP THEIR FACILITY SAFE FROM. FIRE. THE FILM PRESENTS ~

 EMPLOYEE'S RESPONSIBILITY FOR (1) FIRE : . CAUSES '

OF FIRES, AND RBGXNIZIm AND ELIMINATING: 1. (2) FIRE -

' CONTROL: KNOWING ABOUT FIRE DOORS AND OTHER BUILDING
© FEATURES; KNOWING ABOUT FIRE FIGHTING BQUIPMENT AND HO4 AND

" .TITIE .
AVAIL

DESC NOTE ™

. TITIE
“AVAIL
ABSTRACT

WHEN TO USE IT; AND (3) EMERGENCY ACTION:: PROCEDURES AND

. SBQUENCE OF REQUIRED ACTION; EVACUA’I'IQ‘! AND RM'I’ICN OF

PATIENTS.

RUBBLE TROUBLE.
FIIM COMMUNICATORS, 1136 WEDDIW ST.,  NORTH PDLLYWD,

"91601. PURCHASE PRICE $275.00/RENTAL $55 00-WEEK

(COLOR/11 MIN. FILM)
THIS LIVE-ACTION/ANIMATED FIIM ON WASTE DISPOSAL FOR FIRE

" PREVENTFON 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 SUCH ITEMS CAN RESULT'
IN DISASTROUS AND COSTLY INDUSTRIAL HOLOCAUST. “RUBBLE ,
TROUBLE" SHOWS THE MOST EFFICIENT METHODS OF ELIMINATING FIRE
HAZARDS, TMPROVING WORKING CONDITIONS, INCREASING PLANT =~
EFFICIENCY, AND INSTILLS THE BASIC PRINCIPLES OF INDUSTRIAL

THE SCIENCE- OF FIRE.’ .
AMERICAN- INSURANCE ASSOCIATION, -110 WILLIAM SI'REET, NEW YORK,

‘NY. NO PRICE - INFORMATION AVAIIABLE.

(COLOR/20 MIN. FILM)
TELLS THE STORY OF FIRE, THE PRINCIPLES (l“ CD‘IBUSTIQ‘!: AND
HOW FIRES CAN BE PREVENTED. COVERS FLASH FOINTS, IGNITION,

TEMPERATURES, VAPOR TRAVEL AND METHODS OoF EXTINGJISHING. K

USING . EXTINGUISHERS THE RIGHT WAY.

N.F.P.A.,. FIIM LIBRARY, 470 PARK AVENUE, SQJ'I‘H, NEW YORK, NY.
PURCHASE PRICE $195. OO/RENI'AL $20. OO—DAY B

(COLOR/13 MIN. FIIM)

- ACTUAL" SHOTS AND NARRATION OF THE pmopm INVOLVED AT 'mE
" BEGINNING OF THIS FILM SHOWS WHAT CAN HAPPEN WHEN THE WRONG

TYPE OF EXTINGUISHER IS USED ON A FIRE OR AN EXTINGUISHING
AGENT IS IMPROPERLY APPLIED (N 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.. AIS)SHGBWHAT-

. FIRE TO ATTACK AND WHICH /IYPES TO STAY AWAY-FROM.
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 DESC

PN

'ABSTRACT

TITLE

PUB [DATE
AVAIL
 DESC’
'DESC NOTE

* ABSTRACT

, OH 43212 6@1 lDAN) .

' ENVI AL mm
,',%*\memc; mw@s, *poum;tou, .
SAFEI‘Y@ pmgn ‘vp.ommm ' 'ommo:,,

-; o

. '}'HIS MANUAL mAINS 24 ‘SELF-STUDY . MOWLE.‘S EOR BASI,C‘IAB)RA%?&Y

__PWJRES FOR' -THE - NATIONAL POLLUTICN DISCHARGE : ELIMINA' .

. SYSTEM . (NPDES) - LABORATORY . ANALYSES. AREAS: OF. STUDY INCLUDE-
' SAFETY,. IDENTIFICATION OF BQUIPMENT, HANDLING SOLIDS AND °

LIQUIDS, -USE OF BAIMCE":, AND CARE AND USE OF . BQUIPMENT.
EVALUATION TESTS AND ANSWERS ARE PROVIDED FOR EACH I'DIJJLE
CLEMSON UNIV., S. C. OOLL. OF ENGINEERING.

. GlPMIC‘AL HAZARDS,

72 o :
KAIMIA COMPANY oonooma, “MA 01742 (PURCHASE PRICE: $26.95 AND -
$34.95) ‘

*ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *CHEMICALS, CHEMICAL
HAZARDS, FIIMS, *INSTRUCTIONAL FIIMS, *INSTRUCTIONAI, MATERIALS,

. "LABORATORY. SAFETY, POST SECONDARY EDUCATION, *SAFETY

ORDER NO. 2900; 8MM AND l6MM, 3:42 MIN., COLOR

. ILLUSTRATES  SEVERAL, CHEMICAL HAZARDS 'AND APPIDPRIATE

PROCEDURES, ' ANTIDOTES, ' OR CORRECTIVE ACTIONS. . HAZARDS INCLUDE
CHEMICALS ON ° SKIN, ' DILUTION OF CDNCEN’I‘RATED ACID, - MERCURY
SPILL, AND HANDLII‘G SOLID ALKALI. B

’G{FMICALIABSAFBI'Y

6l . o y N

NATIONAL .- AUDIOVISUAL CENTER,  REFERENCE SECTION, :
SERVICES . ADMINISTRATION, WASHINGION, DC 20409 ( :
$12.50) - _
*ACCIDENT PREVENTION, AUDIOVISUAL AIDS, *FIINS, *INSTRUCTIONAL

" FIIMS, *INSTRUCTIONAL MA'IERIA[S, *LABORATORY SAFETY, *SAFETY

(TITLE NO. 211850), (AGE‘NCY NO. M—0445), 16MM, 25 MIN., OPTICAL

SOUND, COLOR

SEVERAL SIMULATED , :CHEMICAL ILAB ACCIDENTS ARE TEPICTED Am
SUGGESTIONS FOR THEIR PREVENTION AND TIPS FOR GENERAL

'SAE‘ PREIIAUI‘IQ‘IS IN FOUTINE LAB ACTIVITIES. -




TITIE

PUB DATE °

AVAIL -
DESC

- ABSTRACT

- TITLE -
PUB DATE

DESCWI'B'

FIRE IN 'IHB [ABORA’IORY

72 ’ R
KALMIA COMPANY oonoom), MA- 01742 (puncmss PRICE: ©$26.95 AND
and $34.95) - ) , . o
*AOCIDE_NI‘ PREVENTION, _*AUDIOVISUAL AIDS,‘_ FIIMS, *FIRES,
*INSTRUCTIONAL - MATERIALS, *LABORA'IORY SAFE.'IY,' POST SECXNDM_ZY

. .. EDUCATION, *SAFETY
'DESC: NOTE:

ORDER NO. 2200; 8M and 16MM, 3:30 MIN.,’ CD[DR

"THREE TYPES OF LABORATORY FIRES AND (I)RRECI‘i PlDCEDURES EUR' '

EXTINGUISHING. THEM ARE SHOWN.. SMALL FIRES ARE SMOTHERED. MEDIUM

~. FIRES ARE PUT QUT WITH Q02 AND :[RY. PCWDER EX'I‘INGUISHERS. METAL

FIRE IS SMI‘HE!RED WI’IH SAND,- -

_GUIDE FOR SAFETY IN 'IHE CHEMIC}\L I.ABORA'IORY. :

72 ‘ :
*ACCIDENT - PREVENTION, ,*GHMISI'RY, *FIRE_ PROTECTION,
*INSTRUCTIONAL - MATERIALS, *LABORATORY SAFETY, L[ABORATORY
TECHNIQUES, *m SECONDARY EUJCATION, *SAFETY ) )
506P. .

HERE, FRM TODAY'S LEADIM; AUH'DRITIES IN THE CHEMICAL-
INDUSTRY, IS QUICK'REFERENCE HELP IN SAFELY HANDLING THE WIDE

. RANGE OF NEWLY DEVELOPED MATERIALS AND EQUIPMENT., A COOPERATIVE

. TITLE
AUTHOR

. PUB DATE
AVAIL,

TITIE -

PUB DATE .

AVAIL
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 DISCUSSEDIN THE FINAL, CHAPI‘ER

"INTRODUCTORY LABORATORY TECHNIQUES - '_ N LU

VENTURE OF THE INDUSTRY, THIS BOOK WAS PREPARED BY THE SAFETY
AND FIRE PROTECTION OOMMITTEE OF THE MCA. THE OONTRIBUTTING .
AUTHORS REPRESENT. FIRMS SUCH AS DOW, EASTMAN KODAK, AND DUPONT.
TOGETHER THEY: PROVIDE PROVEN" SAFE.TY PROCEDURES DEVELDPEID BY

.MANY INDIVIDUAL CDMPANIBS.

" HANDBOOK FOR CHEMICAL TRCHNICIANS. v
'STRAUSS, ‘HOWARD J.; KAUFMAN, MILTON .

76 - S :
MOGRAW-HILL BOCK - CO., MANCHESTER RD., MANCHESTER, MD 63011
($17.20) ' ' R o

*CHEMICAL REACTIONS, *CHEMISTRY, ENGINEERING, = ENVIRONMENTAL
TECHNICIANS, *FUNDAMENTAL CONCEPTS, *INSTRUCTIONAL MATERIALS,

~ *LABORATORY - PROCEDURES, *MATHEMATICAL APPLICATIONS, ORGANIC

CHEMISTRY, *POST SECONDARY EDUCATION, SAE‘E.'IY s WASTE DISPOSAL
31s5pP. o ;
EACH OF THE TEN QUAPTERS OF THIS w)KADDRESSESAN mpommrr
ASPECT . OF 'CHEMICAL TECHNOLOGY. - TOPICS INCLUDE MEASUREMENT

PRINCIPLES, THERMAL, ELECTRICAL, AND MECHANICAL UNITS, CHEMICAL - "

FUNDAMENTALS, . ORGANIC CHEMISTRY, METALS, .ALLOYS, : AND .METAL

- TESTING, FLUID MECHANICS, AND SAFETY PROCEDURES, FIRST AID, AND  7*
 WASTE: ‘DISPOSAL. EXAMPLES OF CALCULATIONS ARE PROVIDED'. WITH

STEP-BY-STEP EXPLANATIONS. THE TEXT 1 INTERSPERSED WITH: GRAPHS
AND TABLES ‘AS AN AID FOR DAILY * WORK. THE NECESSARY
PRECAUTIONS FOR THE SAFE HANDLING AND. DISPOSAL QE‘ MATERTALS ARE
B3 . . I
70 ' ' Can B -
KAIMIA COMPANY. oonoom:, MA 01742 (PURCHASE 'PRICE: szs’.as AND

$34.95) B T S
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- TITLE

" AVAIL

DESC .

DESC NOTE

TITLE

AVAIL.

DESC NOTE

INST NAME

TITLE
AUTHOR
PUB MTE

AVAIL'

DESC

DESC NOTE .

ABSTRACT

- TITLE
" AVAIL

DESC .

DESC NOTE

ABSTRACT

60611 ($0.27)
* INDUSTRIAL

ORDER ‘NO'* 3100; @M AND, 16MM, 3:35 MIN., COLOR’ ;
DEMONSTRATIONS OF SAFETY-ORIENTED LABORATORY -, TECHNIQUES:
POURING SOLIDS AND LIQUIDS AND HEATING LIQUIDS. IN ‘TEST TUBE AND
EVAPORATING DISH. DANGERS OF SUPER-HEATED LIQUILS AND CARELESS
REMOVAL OF FLASK FROM FLAME ALSO SHOWN.

) . .
PERSONAL SAFETY. . - .
72
KALMIA' COMPANY oouoom), MA 01742 (PURGHIASE ' PRICE: $26. 95 AND
$34.95) © . . ._
*ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *CHEMISTRY, FILMS,

- *FIRES, *INSTRUCTIONAL FIIMS, *INSTRUCTIONAL MATERIALS, POST

SECONDARY EDUCATION, '*SAFETY

ORDER NO. 2100; -8 OR-16MM 2:39 MIN., OJIDR ) o
HON TO ACT AND REACT IN THE LABORATORY. DEMONSTRATES ERE
PROTECTION, TIEING BACK LONG: HAIR, WEARING LOOSE INEXPENSIVE
CLOTHING, WEARING LAB OOAT OR APRON, AND WEARING ‘PROTECTIVE -, &
SHOES. TECHNIQUES SHOW FOR SMOTHERING CLOTHING FIRE WI'IH FIRE
BLANKE.'I‘ AND LAB APRN. e '

SAFETY | 1mmmsm:sr#23-maomm G[.ASSM\.RE _
HATIONAL SAFETY COUNCIL, 444 NORTH.MICHIGAN AVENUE, CHICAGO, IL,

SAFE.'I'Y, B *INSI'RUCI‘ICNAL MATERIALS, *IABORA'IORY

 EQUIPMENT, “*ABORATORY - GIASSWARE, . OPERATIONS, POST SECONDARY
"EDUCATION, *SAFETY : .

4P. (STOCK NO. 429.04-23) -~ ' .

.GENERAL-REVIBW OF LABORATORY SAFETY.

NATIONAL SAFETY -COUNCIL.

SAFETY IN THE I.ABORA'IORY.
DISRAELI, R. . e

.76

ASSOCIATED INSTRUCTIONAL MATERIALS, 324 DELAWARE AVE., * OAKMONT ,

| PA"15139, PRICE: $5.00 (RENTAL, BLACK & WHITE), $7.00 (RENTAL,

QOLOR)

" *ACCIDENT .PREVH\II‘ICN, AUDIOVISUAL - AIDS, - *CHEMISTRY, FIIMS,

INSTRUCTIONAL FIIMS, *INSTRUCTIONAL MATERIALS, *LABORATORY
SKILLS, *LABORATORY SAFETY, POST SE}CONDNU EDUCATION, *SAFETY
(bC-111) leMM, 8MIN., COLOR. : :

' SAFETY P}'DCEDURES THAT SHOULD BE . USED IN THE CHEMISTRY. -

LANRA‘IOW.

'SAFETY PIPETTING.

NATIONAL AUPIOVISUAL CENTER REFERENCE SECTION, GENERAL SERVICES
ADMINISTRATION, WASHINGION, DC :'20409 (PURCHASE PRICE: $29.00)
*ACCIDENT PREVENTION, *AUDIOVISUAL AIDS, *FIIMS, * INSTRUCTIONAL

- MATERIALS, INSTRUCTIONAL F1IMS, *LABORATORY SAFE‘IY; *LABORATORY
" TECHNIQUES, *POST SECONDARY EDUCATICN, *PIPEITES, *SAFETY

(TITIE NO. 003328) (AGENCY NO. M-1160) 16MM, SMIN., OPTICAL
PRESENTS THREE INSTRIMENTS THAT ARE COMMONLY USED IN THE
LABORATORY. THE OPERATION OF THESE - INSTRUMENTS IS SHOWN IN .

DE.'I'AI&J

- 183 : ]
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"TITLE
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INST NAME
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A

SECTION VIII. -~ . Oty e

Safety : Mamolles;and ’I‘raffic

- b

E!XCAVATRC NEAR UNIEK;RCUND U'I'ILITIES. :
NATIONAL SAFETY (DUJCII_.-, 444 NORTH MICHIGAN AVEMIE, GXICA(D, 1L

© 60611 (519.80) -

*ACCIDENT * PREVENTION,  *EXCAVATIQN, - *INDUSTRIAL = SAFETY,
INSTRUCTIONAL MATERIALS, POST.; SECONDARY EDUCATION, *SAFETY, .
SLIDES, *UTILITIES, VISUAL AIDS .. T
(N0, 129.18~9) 31 SLIDES,,COLOR, ‘SCRIPT
DISCUSSES THE 'HAZARDS OF WORKING NEAR UNDERGROUND UTILITY

- LINES.

NATIGQAL SAFETY COUNCIL

' MAN}DLE SAFETY. ’IRAINIM; PDIIJLE 3.330.1. 77.
.SEP 77

* INSTRUCTICNAL MA'IERIAIS, *POSI‘ SECONDARY BXJCATI(N, *SAFE.‘I'Y,
SECONDARY EDUCATION, *TEACHING GUIDES, UNITS COF STUDY, *SBNERS,
*WASTEWATER QOLLECTION, WASTEW\'I‘ER 'I‘REA'DBH‘ ’

37p.

THIS DOCUMENT IS AN II‘S‘IKK'.TIQIAL MODULE PACKAGE PREPARED  IN
OBJECTIVE FORM FOR USE BY AN INSTRUCIOR FAMILIAR WITH THE USE
OF SAFETY BQUIPMENT TO PREVENT ACCIDENTS, INJURY AND LOSS OF
LIFE TO PERSONNEL WHILE INSPECTING OR WORKING IN SEWER MANHOLES

* OR IN CONFINED AREAS.OF WASTEWATER TREATMENT PLANT. INCLUDED

ARE "OBJECTIVES, INSTRUCIOR : GUIDES, STUDENT HANDOUTS, AND
TRANSPARENCY MASTERS. ‘THIS MODULE .OONSIDERS PURPOSES AND TYPES
OF MANHOLES, A SAFE.'IY CHECKLIST, = AND PROPEZR USE OF SAFE'I'Y
BQUIPMENT.

KIRKVKID CG‘MUNI’IY COLL., CEmR RAPIDS, IA.
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e | THE NATIONAL TRAINING AND OPERATIONAL
: ' ‘ TECHNOLOGY CENTER ..,

The entire program responsibility for water pollution control training

- within the Environmental - Protection Agency 1is ‘assigned to the National
Training and Operational Technology Cénter (NTOTC), located at EPA's
Environmental Rgmearch Center in Cincinnati .Ohio. . :

The NTOTC is responsible for conducting training sessions, developing
instructionaf ‘materials ‘and ‘courses, “providing training, assistance,.
-operating the Instructional Resources Center, and developing operational
technology. The Center 1is 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 »ié to help regions,
stateg, local . governments, and educational ° 1institutions become
knowledgeable about the Environmental Protection Agency's ‘goals, :
regulations, and strategies, as well as the implications of EPA programs.

~©  Activities encompass three categories (l) instruction, (2) course
. development; and (3) information management. . . °;

Instruction .
ta

NTOTC offers ‘a variety of training ‘courses in water quality control,
Such courses - are taught 'at many locations, but most are presented at the
Environmental Research Center in Cincinnati, Ohlo. 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 speclalized
training. :

Some courses are conducted at wastewater/fg/\tment plants, enabling @
USEPA to work directly with plant personnel \to £f§>rove treatment. plant
effluent. While working -on gite at treatment plants,. staff can dlagnose and
discuss particular problems and provide information on design and operation
to many technicians within the local region._;

Courses currently are offerednin five general categories wastewater.
treatment technology, treatment facility evaludtion 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 typically -one
week 1in. length. USEPA encourages more participat10n 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

O
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fnter envirom‘nental occupations. Co’nl'munity college and - university ._
instructors may attend courses f,ree of charge by following prescribed ' .
application procedures. : . - .

o
.Course Deve lopment‘_

.

‘ NTOTC is active in the ‘field of course development. As new educational

o -and training needs are identified, appropriate instructional packages are

‘developed. Almost all such development is' based on current research and
agency regulations. Materials include instructor guides, student manuals
and supporting audiovisual materials. If USEPA'S pollution control training
programs, are to be successfully implemented, college and university staff -
-from various departments must cooperate. and integrate these instructional

© ‘acrivities 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 to support, inla’
comprehensive and: systematic manner, those involved with pollution contr

education. and training. A central location within the NTOTC facility 1is <

" designed to provide a contact point- and to-coordinate assjstance efforts.

Through t( IRC, NTOTC maintains a .cefitral location to 1inventgTy,
evaluate, catalog, and disseminate instructional materials in the areaB 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 1ink:

" between ...the Environmental - Protection Agency and educators at all

post‘.—secondary levels. Activities of IRC include: . -
) Vool . ' . 4 : ’ T . ’

Ir1s

The focal point of the IRC is the Instructional Resources
Inf@)‘mation System (IRIS), ‘a compilation.of abstracts on print
‘and non-print materials related to water quality and water
" resources education. Obtainable - in paper,

- computer ~versjons, .the IRIS. contains
[entries from local, state, and federal governmdgnt sources, as .’
.. well as from private concerns &1d educational ind$itutions. The.
*.system allows ‘thé user to discover what material can be- utilized,

the title, the author, cross references, 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 “becomes
available and deleting outdated information. '

IRIS can be scanned for’ a particular subject or author, both
by hand' and by  computer.* Any dinstitution with appropriate
computer terminals can access ..the .search and retrieval
capabilities of the system. : | T ’

. :’ s ‘

\

" microfiche, and ‘ ’J ‘
re than 5,500 -
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”selection; and audiovisual support efforts.

e i L o

. Audiovisual Library

. . . ]
The IRC facilities include- an audiovisual . library 'equippeq'
.with individual study carrels for viewing movies, videocassettes,
"slide/tape presentations, filmstrips,.and tape . programs. Before
determining curriculum . requirements. . or ‘making . purchases,
educators can' use the llbrary to review water quality-oriented
" materials for use in training courses.' ) R ) e

Nearly 200 of these audiovisuals are also avallable to
instructors for free, short-=term. loans. Not intended as
Jself—instructional units, these 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 j _— 3

The center also conducts a varlety of water-related workshops -

N each year. Designed for state and local agencles, as well as

college and university educators, these ' semlnars enable
individuals to become familiar with USEPA developed and sponsored

" resources, descriptions of ongoing. programs, and specific
instructional techniques.. Participants also, assist NTOTC ' in
determining instructional priorities. ’

LA IRC Bulletin

The IRC maintains .comminications with 1its users through the
IRC Bulletin.?Published ‘approximately six times a year and mailed
to interested parties at no charge, the Bulletin provides current

‘news  on -IRC events. .It also 1includes descriptions ' of model
. programs, current instructional materials- available, and

"education strategles. Articles for the Bulletin are accepted from

various organizations, education institutions, and governmental

agencles} . P o . . .

Interested persons are invited tg 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 wost 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

igovernments have been assisted with curriculum design, course materials .

.IL"‘,MT;' )
- 191¢ 4 : ' * .



_;-'mz INSTRUCTIONAL RESOURCES
. INFORMATION ‘%‘ys:rm .

LA

. General Information'about Materialsin IRISQ

-

The EPA. Information Dissemination Project acquires, reviews, indexes,
‘and makes available - both print .and non-print materials related to. water
uality and water resources education and instruction. '

i Before materials are entered into IRIS ‘they are .reviewed by the
~/project staff. Avallability of the material is checked, ‘and- the materials
are abstracted and indexed. The abstract describes the contents of the

. [ material. . X ‘ . o

'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 Universit)". . .

/ When items are processed they are entered on the IRIS’ computer tape .

. . B ' .
Haterials entered into the IRIS collection can- be located by manual
search or by computer._The first. compilatiom, contains resumes of - selected
matefials processed for the previous IRIS. collection "and resumes of
cted materials of items added to .the IRIS col],éction -during 1979.:
_ Q rterly updatesh'of the IRIS compilation are available by subscription on
a yearly basis. . . : ¢

‘A number of the materials processed fo'r the IRIS system are entered
into the -ERIC 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 matérials on sgite at’
many locations to identify what they believe will be useful to them: at 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 1s a sample resume ‘of an’ item -not ‘entered in
ERIC. Sample resume #2 is .a sample resume of an item entered into ‘ERIC; ‘a
few additional data elements are in these resumes and are explained.z

v
., »

l. Sample resume of materials not entered into ERIC

Ki

. a.. IRIS NUMBER: EW003059 o

_b. PUBLICATION DATE: 1978 ) ,
c. TITLE: WATER POLLUTION MICROBIOLOGY, voL. 2- : v

'd. PERSONAL AUTHOR: MITCHELL, RALPH : . o

e.  DESCRIPTOR: BIOCHEMISTRY; . *COLLEGE SCIENCE; : DISEASE CONTROL; *

" ECOLOGY; *ENVIRONMENTAL INFLUENCES; *INSTRUCTIONAL MATERIALS; =
" #MICROBIOLOGY; NATURAL RESOURCES; *POLLUTION; *PUBLIC . HEALTH;
MJATER POLLUTION CONTROL; WATER QUALITY :

L]
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£ DESCRIPTIVE NOTE: 4429... :
B+ - ABSTRACT: .THIS VOLUME - cour@xus INFORHATION FOR ENVIRONMENTAL . AND
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