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EH~GEN:Y SAFErY IRO:IDlRES 

Fc::R 

~Sl' IC IDE F CR MUu.T I ON UNITS 

(DR. M.G. StIVASfAVA )* 

----- ---r 

Disasters Of the nature known in the chemical irdustry 

ioc!uding basic manufacture Of pesticides following hazardous/ 

runaway reactions. release Of highly toxic gases etc. die.. 

fortunately rare in pesticide formulation units. Neverthel~ss 
emergeocies can and do arise in this activity for a veriety of 

reasons. The major causes Of emergeocy however• are -

• Equipment Failure 

• 
• 

Human Failure 

Natural Calamities 

In addition to these, emergeocy could al so arise in th'? 

process of transportation of toxic & inflamable raw materic'!ls 

into and of finished prooucts out of th~ factory. ClP.arly 

-=c=-·· 

"-,. 
,... 
:1 

'· -, 

therefore, the management an:i workers of such units shoul~ h"'! 

prepared to cope with the emergen=ies. In this paper thP. cau3"'! ~ 
ard effe:::ts of the emergen:)"• episodes are discussed. The 

pro:: edures required to prevent or minimise the eff e:::t of in:: ident 

are identified foq'in=orpon;tion into good manufacturing rr~ctic.:. 
(GMP) • Unavoidably, the subject is treated on total i rdustry 

basis as country spe:::ific requirements may vary according to 

the lee al laws and rules. HCMever • ~ these pra::: edures will 

easily integrate with the requirements of individual country. 

EMERGEN:lBS ' CAUSE & E:FS:T 

-~. 

.. 

In order to develop safety prccedures, it is essential to 

urderstard the nature (cause) of the emergency and its potential fl.. 

for h:-.zard or damage. To illustrate, certain episooes are ~: 
localised to a plant/acti.vity ur.it, others may have the 

potential to cover the entire factory ard yet others may "xt'!rr. 

beyout'P the factory affecting persons and preperties in th"! 

neighbourhooo. 

' 
1 
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~ .. 
As in all manufacturing activities, adequate at"";entic :i. 

"' . 
is paid to safety in desig~ing ard installation of i:-lant -- 11 
machinery an:l equipment of pesticide formulation plants. . J 
Notwit?lstanding this an:i operAting procedures, failure of -s; 

" -~ machinery an:l equipment are known.'\cx::cur, sometimes with ·:,. 

serious consequen=es. The propensity of failure de~n::ls '-,;_ 

' on the nature of plant ard operation. 

1) 

ii) 

solid Formulations 

The main e~uipment liable to failure are i:-.arts c~.; 

jaw crushers ard pulverisers. Wornout beaters arrl 

hanmer shoes not only damage the casing but also act 

as serious projectiles causing damage arrl injury. 

An essential equipment in the solid formul~tion 

units is the dust exhaustin~ ard separatlOn sySt:em. 

. 

.--
Failure of these equipments creates health hazar::l for-" 

workers but more importantly dust elotds which inay ~ 
al so cause explosion. r 

A third recognised area Of failure is the earthil. 

of equipment. Grirding/milling operations as well a~ 

charging Of vessels or durlng packing of solids static ,, 
charge is built up. Failure Of earthing has somethi•r--

lead to explosion ard fire. 

Li guid For mul at ions "" 
rrasstJj. Hazar1ous failures of equipment occur 1 n 

vessels & pressur2 pipelines as well as valves and 

vents. These failures may cause simple leaks or s•.rl· 

spill /spray of toxic chemicals causing worker exr'.Js·J 

arrl environmental hazard. In case, thedisch.,.rge is 

of inflameable solvents or other liquids, a mafor fi 

epi soJe can ccc ur. Leakage of qases from dr 1Jms O' 

cylirders eg. oxygen, Ji..cetylene, Chlorine etc. :nay 

cause fire besides chemical toxicity to workers. 

• "-· 
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The failure of mixing vessels is not conmon. J :: 
However, ~hen the high speed agitator is iln oper~ti ng t,.~ · 
ard port hole wirdows open due to failure or tamF"!rin;i. 

a serious hazard situation can arise. ~ 
t"' 

Similarly failure of heat exchangers can cause ·;: 
; 

hazardous build of tempere:tture & consequent emer~erci~-t 

FCWUt SYsrEM FAILt.RE 
i 
i 

• ·":.t 

Short circuits ard failure of safety fuses may. l~ tc:! _ ... 
fire which is exacerbated by the preserce of inflameable 

solvents ard finished proou::ts or other combustible raw 

material. 

Power failure in some situations causes leakage of toxi-: 

gases (eg. chlorine) or combustible gases (eg. hydrog'!!n) w~~-. '-
are us~ in the process. 

>' 

Electrcx:ution, bursting of tension cables an:l tension~ 
equipment are the other"'mergerx::y situations. ·· 

H\1'1AN FAILt.R E 

More often,emergerx::ies are caused by human failure. 

These might involve physical an:l chemical injury, fir"! or 

environmental hazard. Some Of the conmon human fail~res 

are -

i) Failure to observe SOP 

At the start up of the shift ard during the 

operations of plants, a laid d<Mn pro:~ure is to 

be foll a.red. Workers are not only provided the 

Stardard Operating Fro: '!dure (SOP) but al so trai n'!1 

in its observance. Nevertheless, cases of non-ohs'?rv 

eg. of switching order, switching on an "Ol11'" V"!Ssel, 

oi;ening of port win1CMs while the unit is workin1, 

probing the hammers while the pulv'!rising mill is 

operatin~, failure to switch on ventilation/exha~J~tio 

systems etc. are liable to l"!ad to serious acci1"!nts 

or other emergerx:: i es • 

• 

' 
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ii) Failure to monitor the Control Fanels 

Most mcrlern plants have ~uilt-in monitoring ~·st~~ 

progranmed for the safe range of temperature, pr".!ss•Jre ~.· ;.· 

etc. Ho.rever, most of the formulating plants in ~~e ~ 
developing countries still deperrl on human monitor-i ng 

of the control panels to ensure th<?t the safety li-nits 

are not crossed_,.-and timely corrective action tak~n. 

Failure to do so for any reason whatsoe'ler (casualness, 

tiredness or any other) can cause equi~ment failure 

and lead to explosion, fire or other emergen=ies. 

iii) Failure to observe safet'l Rules 

Besides the operational ha7.ards outline1 earli '!!r, 

every well-managed formulation plant has prcx:'!!dures 

laid down for the personal safety of workP.r s. Th~s~ 

involve use of sepe::ific dress an3 saf..,.'::.:!i· '?';''!f'"'""nt 

for different type of activities. For reasons of 

carelessness or lacke.. of supervision, workF?rs by Fass 

the Safety Rules resulting in injury to th~s~lve!; an:! 

co-'Workers or other hazards. 

Similarly, the seriousness of an ~ergercy is 

aggravated if the resronse to the detection of a h??;e!"\ 
ca.:C. 

and/or activ~ng emergercy rrcc"!d~re is slow. Oft~nti:n· 
failure to observe the safety rul'!s is due to lack of 

training in th~ prcx:edure/s an1 drills to ensure 

practical exper~rce. 

D • NAT lltAL CAI.AMIT I ES 

Natural calamities are a potential souce e of em~r1~rey 

However, in formulation plants arrl spe::ially in t'1P. dev=?lor. 

countries, sufficient attention is not giv.gn to this -1!Sr'"'7t: 

Some of these hazards are listed below -

i) Light!ning 

Lightfning strikin'1 transform~r, Suh-st~ti-an, s·~ 

stora~e tanks or mixing plants lead to serious f !r~~. 

For protection from lightfning, all v11lnerahlr? s':r·Y"."'"· 

must not only be provided with lightfning arr~~~~r~ ~· 

., 

• 
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also regularly cheeked for pro~r earthing. 

ii) Flash Floods .. 

iii) 

. l' 
Flooding of plants arrl warehouses due to e>:C'!!S!"iv~ I 

pra=ipitation or overflo.r of river/wat"!r channels caus'!s:J 

grave pollution emergeri:y. The floai waters not only ·~ 

damage f!4:1Uipnent ard packaging of the stocks, it al so 

carries out with it toxic pesticides ard other che"'ical~ l 

resulting in urdesireable environmental contamination. ,·~ 

Where the chemicals in store are likely to react ~; '. 
~ ' 

with water or where the ingress of motsture can set off • 

autoreactions, an energen:::y of mu::h greater ma<;19it\J'le 

can arise. 

Earth Quake 

Severe earth quake can cause colla:psa of roofs 

or whole building, power transmission tower.s, dislcrlge 

plant & equipnent ard lead to collapse of stacks in 

warehousess. These in turn could ceuse firP., sp ... 11 
· .. 

Of large quantity of toxic chemicals etc. With att en- ~ ,. 
dant emerge~ies. The problem is specially great in 

the quake-prone areas. 

Given the nature Of pesticides, it hardly needs emphasis 

that i:roper planning ard pre:autions can substantially redu:e 

the risk Of emerqen=y. The principal pt"evention measures in:l·.rle ... 

a) Plant Design and Layout -

Hazards in the operation of dif!erent plant1'/unit!I m•.Jst- > 

be anticipated and taken into account in the designing of - ~ 
plant equipment as well as their location eg. safe di ~t-?r.<:"? •, 'f, • 

b~ween plants/structures, ventilation, dykP. walls, storM • 

drains, security and alarm systems, hydrants/w<'ter r~servo?f> · 

t!'c. rrl 1Jst l:ie prov id "!d. 

Sirnilarty, cure should be taken to ens•1rP. that •1ent: s, 

valves ard other safety e'.luipment are provided in ti".~ V"!s-=~l 

c ompr es~.;or s, boil er s and dell very pi peli nP.s. 

' 
1 
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Lists of pressure vessels. safety vents & relief va!v~~ 

a!1<1 other high risk items sho·•ld be p:-epared ?.nd readily 

ii ...... 

\ 

\ 

i 

accessible for surveys as well as testing and repair/rerla~ 0 · j 
ment, as required. froper re:ord of testing & maintenc~ sho!J 

be kept for each plant site. "" } 

Fr cxhx:t i on/Manuf act uri ng .Pree ess 

The process should be doc\Dented in detail highl ig:1ti n? '

the hazardous steps or reactions. The precautions are n~rna 

documented in standard operating procedure of the plant. 

Hcwever, the Process details ard SOP must be checked by the 

Flant safety Conmittee ard any areas needing extra prs::c:1..1tio 

must be brought to the notice of all con::~ned. 

c) froperty and Toxicity of Chemicals 

The technical grade/cori:entrated pesticides ard other 

raw materials used in the prohJCtiOn of formulations hav~ 

their own properties., Su::h data for each chemical should 

be readily available in a standard form for reference arrl 

use both inplant arxl outside (See Annexure I) • 

d} Safety Rules & Observarce 

Well managed pesti-:::ide formulation factories maintcin 

documented safety rules or each activity/area/unit in r~l ~ti 

to the nature of process, equipnent & chemicals involvoed 

(eg. mixing all1 packing plants, warehouses,workshop etc.). 

froper supervision to en.:sure observance of safety m-?asures 

is of critical importance. 

-~ 

Safety equipnents & installations eg. f i rP. hydrant~, 

fire aprlicarces, fire pumps, foam,monitors, fire t:!xting·Ji~~

etc. oiust be listed ard tested maintainP.d regularly acccrd!i 

to a prepared plan. Testinq a n1 maintenance r-E'!Ccrds o' s·~ · 

equipments must be properly mai ntatned. 
"f. 
·-1 

' 
1 
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:nspection Arrl Maintenance of Plant 

!} 

·; 

Gocxi manufacturing Practice (~F) demanis the foll ~ing 

Daily Inspection of safety equipnents arrl vulnt?:-;.bl c -~~ · 
areas of the pl ant she>.Jld be c :rr i e · 

out. More det<!ilc;d/special i nsp<;et., 

may be periodically organised in 

some cases. 

ii) Routine Maintenarx:e -Frompt repair/fault correction as 
noted during daily ard spe:ial ~ 

inspections. 

iii) Special Maintenari::e- Urdertaken in the case of a major 

failure of equipment 

iv) Annual Maintenari::e 

Hazard Assessment 

Su::h maintenarx:e/overhaul is J:"t''?pla 

nned ard r.1ust be carried out m~ticu-. 

lously. 

All hazards aid equipment limitations may not be ar.tici -

pated at the time of instalation. some snags come to nctice:... ... 
on com-ni ssiong. Other 

operated for sometime. 

sangs surface after the plant has be.-.r:) 
i 

Yet others might be lcx:ated during 

hazard surveys. Many companies have therefo"."e adopted th~ 
HAZOP & HAZE:N st•.rli es tor corre=ti ve messures. Many oth~c s 

use entirely 'Outside Experts' to survey the plants ~ saf~y · 
systems for ade'luacy an1/or modification. Th<?se report!'; sho1 

consititute the basis for molification in the µlant/s as 

for installing additional safety e'luipnent. ~ 

wnl J -

-~ 
Safety in Transportation 

Most of the pesticide (incl. r.aw Materials an1 Fl;,:i.isi..in-t 

Fro:hr-t s) is transported in developing countries thro11-J'l ro.::i,.j 

transport. Emerg~ncies of hea·.ry spillage anl res•Jlt;,~ f 
hazar1ous pollution, fire or human exposure cx:cur du-:! t'> 

fail•Jr'! of bulk packing, collision or overturning of th~ 

:~hicles. For optimum safety in transpor~t~tion, th~ f-:-1! ry,;i 

'.neasures are nec12ssary -

• 
1 
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Frodu::t Information : The driver must b'! briefed at-ont 

the nature C"~roperties of the prodoct aril l:kelv 

hazards in the event ci spillag'!! or leakage. ~he 
prcxiu::t leaf let giving the relevant d"?tail s an'.! 

"dos & dont • s• in handling the conslguru-::11:: ;r .... :-~ 

be made available to the driver. 

\ 

Safety Equi:pnent : The 4.ri ver sho·1ld be provid~ glov'!s, · 

goggles, gum boots, fire extinginsher etc. for tJSe 

dU.ring transit. It is desireable to also prcwi1e 

a catch-FOt/tray for colls::tion of small leakc:g'!!, :? 
if any. \ 

iij_) Consignor.,A:onsignee Information : The name, address arrl 
telephone number of the consignor ard consigne'? 

sh01Jld be made available to the driver to enable 

him (or police) to contac~~dditional proiu=t detai 

pre::atttions etc. in case of an accident or em~r~'!!rt: 

iv) Emergen::y Procedure ' An emergen::y procedure card (ti'!S::J 

-ng with illustrations) the step by step proc"!'l•Jr"? 

to be followe:i in the e•1ent of leaka·"Te or fir~, 

sho.Jld be available with the driver for his 

as well as for the guidarce of fir~ briga-:le 

if require:i. 

d-,.. - -·-- . 

EM~GEN:Y IROCEPl.RES 

Onsite emoer-;Jency plan arrl prcx::e3ures are prepare:! so as to 

to create alertness in the factory staff arrl workers and to a~tiv .. 
safety action as soon as the need ar/ises. The erner-;Jency act iv!: i'-,. 
may be divided according to the order of action into 3 groups 

as folla.rs -

I• 

These activities are aimi:rl at prepare:lness to cop"! wit~ 

'!mergen:y situations th~ may arise. The!';e cover - ~ .... 
1) Internal Hazard Survey : to identify th~ hazar-1 ar"?"t:: 

in the plant arrl safety measur<:?s aail(A 11 ,,,t.,.ure.1I_) oM... 

- che;l< safety installati.ons 

" " equipnent 

" Fire system 

Sugqest :nod if ica ti on!l/ad·H ti OMl 

• 

... ,. .. 

' 
1 
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External/rhird Party Survey - use out side experts t :> : 

Identify hazards (comi:-are also with int'!rnal 

Survey repoct) 

Surv'!'Y in-built safety systen for sui~abilio:y 

Survey other existing saf l!ty e-1uipnent for 

suitability 

Suggest modification. 

Pressure vessel Testing - To organise suitabl'? ~ests 

for vessels : 

Frepare list of pressure vessles. 

Prepare pra:edure fort esting 

Prepare testing & maintenan::e r~ords for 

ref eren::e or comparison 

safety vents & relief value testing - Similar to th<? 

testing of vessels, it covers : 

\ 
.. 

.• 

$ 
"' <;' 

l i 
_,.... 
, . 

Listing of vents & valves in each plant. 

Preparation of testing an1 mai ntenan::e se::h'?:hl -

for these items. ., 

- Draw action plan for repair/r!!placement. ~ 

Fire System Testing - To check arrl verify : 

List of hydrants (points), applican::e, motor!=, 

monitors etc. 

Prepare testing progranme anl da: ument f arr:E --q ~ 

List ard check starrlby equipnent1 for worka'bil f 

Emergerx:y Drills - These are con:lu::te1 both for int<?rm 

trainin~ arrl also to verify the working of ·,~ · 

emer~en::y prccedure, respons~ ti:ne "'"..i ..,erf-:>rmr-~· 
t< 

Alertness - Level Zoning - Based on the in-ho113e an~ ir' 
external (Expert) surveys of the areas an~ n'!f;• , 

of hazard in each plant, warP.house, oth-?r 

installations ard str•JCtures 111Jst be cl'3~~i!t?l f 
for the alertnes-:: lP.v~l required to han11'? l!~ 

emer~en::ies. The conmonly adopted ha?:ar1/.:!l '!~t ·. 

level calssification is as follo..·s -

Lea.val I- Minor Accident.hire within the plant ~rYl ""'! "':~ 

leaks eg. from Joints or lo:alis~ l'.J·1~t -:1:>·1~~ 
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l•vd.. rt- Accidenth' ire within the factory i.e. spreadi "? 

beyoun:i the site of origin or plant 

lt.>teL III- Likeli-hood of c:lo\Ji formation & its spread or 

Fire spreading beyourd the factory. 

This classification is important for setting corrmun! -

cation procedure, action plan ard determining the 

safety equipnent & systen to be provided at tn:Hvid•.Jal 

site. 

Lcx:ation of Safety Equipnent - Unit/area wise listiO? of 

safety equipnent has been ref erred eaLlier. Howe·rer, 
~....:.~ 

for overall control/coordination a sonsolidatel (list 

of..tequ!pnents must be readily available with the 

General Manager an3 safety Officer. This information 

must also be share:! with the Safety tei:ms during th'! 

training proqranmes. 

Training of Emer~eri::y Teams - This constit•..Jtes regular 

and on-going preparedness and irx:ludes -

Fire staff 

Pl art Personnel 

S~urity Force (if considered n;~essary). 

~t:RGEICY ACTIVITIES 

;. ... . : 

i 
L . ----'· . ..,. : ~ 

• ~ 

•t " ·, 
)t: 
-l 

' 
f. 
~ 
_, .-. __ .. 
t 

1 
~ 
!'~ 

While pre-emergeri::y measures develop awareness and pr~~i!r"' 

c.lness, the real task is during the ernergeri::y. The t~sk pr-::>f Ur.:. 

d •Jr ing the emergeri::y comprise -

a) 

b) 

c) 

d) 

Assessment of in:i:ient ard inmediate action to contn'l 

Com:nunication to safety Of£ icer, Unit Head, Dy. IJ .n. an-1 

Gent?ral Manager. Also external Fire & He:!lcal servic~ 

and neighbouring factor! es if n~ essary. 

Evacuation/safeq•Ja:-d of peoplP- ani assembly at a pr~-!~':"?~ 

-n-:d safe point - First Aid, where req•1ir"!d. 

Coordination of the work of Fire Service, Medical s~rili-:~ 

and Maintenari::e group and re1uesting help Of mut•J-"l 

aiders. 

e) Freservation of all clues/evid.::oce relating to thP. trr:i1'? 

for subsequent en1uiry. 

vi sit ors). 

(S~te to becordon"!d of for 

. 
' 
1 

I 
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':'o achieve thP. above and to ensure irdividual role clarity, 

saf e-;y teams (act ion groups) are nomi nat.;ii as follows 

\ 

i) ...- ' Flant/Unit Level Action Group (Ann'!xure Ill ) '· 

This is the front line group interd: to quickly t"3Ckle i 
the emergen::y at its origin inorder to contain the erisol~ t-..:- -t, 
rtazard Level I, as for as possible. 

-ii) Factory Level lction Group (Anngxure JJl-- ) t 

~ --. 
This gro-1p gets involved in the action when the incident 

~ 
has/is prone to spread beyound the unit level. Soch em~rg'!n:.1.; 

es conmonly arise due to fire, explosion or large releas<:? of 

gas. 

Fi~st Aiders 

Training a few iniividual s from each activity unit (eg. }:'la-":~ 

lab::-=-atory. workshop etc.) in the FIRSl' AID measures is a part 

of Gooo :·tanufaeturing Fractice. All s teh trained irr.iividual s 

consitute the "Team of First Aiders". These irrlividuals sho•1ld 

not be assignP.d other duties during an emergercy. 

In the event of an alarm of emergerx:y. the rnembers of th~ 

FIRS:- Aid Team should rush to the site of ircident ard 

i) Start evacuation of personnel tho.t a re not engag-;d in 

em~.rgerx:y duty at site 

ii) Provide first aid to the injured 

iiii Arrange for the Action Group lea1er to call for ~b1Jlarr:~ 

or medical aid, as n~'!ssary. 

To keep the Fit st Aiders uptcrlate, refresher co1Jrses an! 

mo:~-e<nergen:y drills must be carried out percxHcal l y. 

Ccnr.llJnication Procedure 

Eff~tivenes of safety proce:Jure depends on the speerl an1 

corr-:c';ness of com~unic;•tion (of irx:ident) internally and ·..ihP.!"~ 

nee ~ssary externally. To ensure this, the comnuni-=ati on rrd= -rl ·Jr 

must b'? laid down (documented) al'l'..l ma1e 'kno.10 to all ;oction :Jro-1 

'Mana1ers ard supervisO!'."s. This is illustrated in Annex\JC'! JL - - --·-~ --·~--

To ~nsure timely com'llunication (in relation to th~ hcn:ard 1~·1'!1 

of the episcrle), the task may be dis':rlbuted O'l'!r mor'! thri!n onn 

in1ividual. 

' I 
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III. ~~:IT EMERGEtCY ACTIVITY 

After the emergercy is o-rer, steps have to b~ taken 

~o identify reasons of in:ident and/or weaknoess in th~ 
s::!ety system. The following steps are generally involv"?j -

c:) Aprointment of Enquiry Committee (if a comnittee rlo"!s 

not already exist in the factory} 

bl Collection ~ all relevant records an:i cl.cx:umentation 

c) 

d) 

e) 

f) 

g) 

of evid en:: e. 
Fr oc e1 i ng s of l!nqui ry c: nd preper at ion of report in= 11.rl i n~ 

preventive measures 

Lcxiging insurart:: e claim/s 
Implementation of reccnmen1ations of the Enquiry Conrnitt 

Ol\i 
R ecoil'll\issing of plant 

~ 
Rehabilitation of the factory personnel injured 

or disabled during ~he irt::ident (if any). 

E:Mal~::?-CY ACT I ON DR ILLS 

As the two major emergen:::ies in pesticide formulation fa-:tori 

arise from leakage of chemicals or fire, it is ne=essary to :rr-par 

step-wise action plan for the guidance aid use of the Safety l\cti:: 

Groups described earlier. The details of the actions to be taken 

\ 

are 0 1.Jtlined inthe foll0r1ing annexures .; 

a) Act~ons in case of Fire (Annexure ~ ) 

b) " " " Chemical Leakage (Annexure ~·-· ) 

These may however, be anmerded depending on special reTJire-n' 

unde:· the specific courAtry laws, if any. 

MlJl'UAL AID ARRANGE:ME:NI'S -
The imp<UL...-e of an accident/episode is not always limite-1 

tot h"? factory where it occurs. Incidents of fir~ and ch~i-:al 
1-:!ak.=:-;<? may extend to areas beyourr-J th'? factory in:::luding oth~r 
factories or establishments. Even within the f::ictory, thP. !=i-.:~ 

of e-:ie::-gen:y may be beyoJioo the caFacity of the in-factory 

resoJrces. For this reas:m, factories or establishments cotTI~ 

to •tut•Jal assistan:e agr~ement to meet ~ergeocy in any of th.,-n. 

The 1lutual aid 11ay ioclude fir'? fighting personnel Arrl e,-•lipn~nt 

transport vehicles, ambulance, m!?1ical pt:!tson..,el etc. Th~ 
'!1H?r 1-?n:::y pr t:e ~Jure t !ier ef ore i nv·-:>l ves alerting the Mut •J~ 1 ;, ~ i 
m•n1b·?~ s of the incident an1 th'!reafter they are kept inf0rm·~:J 

• 
1 
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·-- ,' 

' 
~ , 



' . .,. 
' ;..j 

-, . 
•!· 

' 
' l 
/ 

,, 
'' 

J e 
i . 

' ~ 
' 

\ 
t 

'~ 

·~ 

-----~ =----- . ·--------- -... --·&.-- ··, 

- 13 -

of the situation as it develops further. The conmunication 

chan:iel s (telephone or any other) with the members have ther~for-e 

to be k'!pt open. 

EMERG~rJ:Y & NEIGHBOU'tIOO C~UNITY 

Although undesireable, labour lines, housing estates etc do 

often exist in the close vicinity Of factories. In the event of 

fire explosion or gas leak, this conmunity is exposed to ha~2rd/s. 

""" It is the responsibility of the factory managent to suitably ,. 
inform the people aiflOt: the nature of the operations 1 n the factory 

and possible hazards should an accident cx:cur. The conmunity 

elders ard opinion leaders provide a useful channel of com·!lunica

tion with the people. The same channel should al so he used 

to eii.x:=ate the contnunity of the safety measures to be adopted in 

case of an emergency situation. This could be imparted in 

different ways eg. through illustrated safety leaflets, exhibition 

of safety filme etc. In addition, factories should instal public 

addr-:?ss system or emergeocy hooter devices to alert the people, 

when in the ju:lgement Of management, si.x:=h a warning is necessary. 

CON:LUSION 

The episodes re:orde:l round the world in chi:!!nical irrlustry 

in=l uding pesticide manufacture serve to e<nphasi s!? the neoo for 

pre}Jare:iness to meet emergen::y situations. Pesticide formulation, 

eventhough a rglatively simple activity, it is not free from 

hazards of emergercy nature. In GMP, therefore, the preparation 

to cope with emergency is a technically evaluated aiP properly 

documer.t-=d procedure. The procedure is tailored according to 

the nature of pl ant ard machinery as wel 1 as the properti '!!'I of 

chemicc:ls and raw materials used in the pra:ess. 

Safety systems are generally built-in/provided for in 

designi:-:~ and establishment of the formulation units. Besides, 

a number Of precautions andpre-emergen=y rneasur"?s should he 

taken to mi ni'Tli se the posr.ibility Of occ urren:=I! of emergercy as 

well as Frompt action to containthe impact of emergency. 

Not-withsta~ing these, should the emergency situation still ar!!:~, 
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the laid do.in emergerx:y procedure must b~ foll o.r~ step by s<:~p. 
~ 

The s:..i:cess of the procedure deperds onLspeed and dQ:curacy C: 

conmunicction
1
the role clarity of the different action grours .. 

and Froper coordination of the resources in the factory and 

available from Mutual Aiders and state/municipal services in 

the vicinity. All these aspe=ts are describo.:d in detail in 

\ 

\ 

. .. 

t 
""":; 

' ::; 
, 

\.. 

this paper. The reponsibility of the factory towards the 

neighbouring conmunity in st.eh an eventuality is also emphas:!~~ . .. ~· 

IC KNCWLrDGD!ENr 5 

In preparing this paper the a•.rt:hor has drawn on some of the 

systems and procedures adopted in the pesticide factories of !CI 

Indiri,, Hindustan Insecticides Ltd. arrl Kanoria Chemicals & 

Irrlustries Ltd. to cope with accidents and emergerx:ies. This 

iS duly acknowledged. 
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Ann'!!xure -

CH:::MICAL DATA FCRH 

Section I : Mate!"ial Identification & Use 

Name/Identi:ier ------------------------------------

Manufacture!"'s Name & address ------------------------------------

Suppliers .. • 

Chemical Na"Tie 

Molecular Formula 

Do Weight 

Trade Name/Synonyms 

Fra:l uct Uses 

Section II. Hazardous Ingredients 

Degree of hazard : 

Ch~ical hazard 

Toxicity Data : 

Lethal COrl=. Levels 

For Hu:nans 
.. 

-------------------------------------

-------------------------------------

------------------------------------

-------------------------------------

Very deg'!!rons 
Dangerous 
Safe. 

Fir e/Expl osi on 
lJgnition with intense light 

llfgnition on contact with 
other cherdcal s eg. -----------------

\ 

~ 
\ 

·. 
-~ 

•• 
Dogs 

Rabit ---------------------------------------~ 

• 
1 

" Guinea Pigs ------------------------------------ --- -. 

~tion III : fhvsical Data 

fhy sic al st ate ---- ------ Sol id/l i'luid/gas 

colour 

O:lour ---------------------------------------
Relative Density ---------------------------------------
Vapapr pre1>s•Jre & )'density -------- ---- ------------ ·------ ---- --: ·w;: ~ I 
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-
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Sec_.!.!.on IV : Fire & Explos~on Hazard 

Flam~bility 

Means of :::xtin::tion 

Flash Point 
Explosion i..imit . 
Autoignition Temperat~e 

------------------------------------------
------------------------------------------

Upper ----------------Lower --------------

--------- -------------------------------
Ha ~ardous C onbusti on Products ----------------------------- --------

Sensitivity to Chemical Impact -------------------------------------

.. " Static discharge -----------------------------··-------

Section V : Reactivity ~ 

Chemical Stability -------------------------- ----· - ··-· ---
In::ompatability with other substarces -----------------------------

Reactivity Corditions ------------------------------------------

------------------------------------------
------------------------------------------

Hazardous decompostion prodi.x::ts ------------------------------------

------------------------------------------
Section VI : Toxicological Properties (Eff e::t s) 

Route of entry 

Exposure Limits 

Skin Contact --------------- ---------------------
Eye Contact --------------------------------------

Inhalation (Acute)---------------------------------
(Chronic)-------------------------------

TLV 

5rEL 

Irrita~y level ------------------------------

Sensitisation --------------------------------

Carcinog"!ncity & Related Effects : Carcinogen-------------------

Teratoqen ------------ -------

R epr 00 ·x:t i VI? Eff I!(:!': .5 

\ 

\ 

' 
1 
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Se::tion VII : fre.,,entive Measures 

a) Fe:-sonal Frotecti ve Equipnent - Gloves 

Footw~r 

Clothing~ 

Resrlratory 

Eyes 

F ac:: e 

others 

bi E:ngine~ring Control 

Prcx::ess Control 

Leak/&pill Frcx::edure 

Storage R equirenent s 

Shipping/rransport R~uirenents -

S~on VII : First Aid & Medi=al Measures 
( In appropri<:'.te order) 

First Aid Steps ------------------------------------
------------------------------------
------------------------------------
-------------------------------------

---------------------------------------
Medical Treatm-:?nt : 

Art:idote/s -------------------------------------

Other Treatments 
(IriHcated Course 
for ply sic ia·n) --------------------------------

--------------------------------
--------------------------------
--------------------------------
----------------------------------

Ii .... 

\ 

\ 

' r 

• 

' 
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EMERGEN:Y COMMUNICATION CHAAT 

INI':R NAL 

1. safety ;r ire Officer 

2. 

3. 

4. 

OtheI' Authori t iesManaqers 

Dcx:tor /bi spensary 

oat e security 

Nature Of ( FACra•:y 
inc ijent. 

2. Present ~ Site Of 
situation 0Incident. 

3. Assistance 
to stand by/ 
to be sent. 

l. 

2. 

3. 

4. 

LO::AL ~MlNisrRA'l'IQl 

Magi st rate • . ,,.. 
~ol ic e SUper

4
t end '!nt 

Nearest police Station 

Poll ution/Environmant Dept. 

~· ,_ ... ' 

f&. 

l. 

2. 

3. 

.....,.... 

' ... !~·>f ' . ' ' 

_..h --~· ·. ~· r 
·~~~r· ,!'"'. '·· ~~ 
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&:XI'~NAL 
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Hospital 
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Annexure ~ 

ACTION DRILL FCP. 
FIRE UCIDENI'S 

ey the Di&:m:erer of Fire 

a) Attempt to put out the fire by the use of appliances 

available nearest to the site. (Fire extinguisher/sand/ 

water, where permitted) 

b) Raise alarm (by shouting) to attract attention arrl help 

of others. 
c) Inform (or arrange to inform) the factory Fire Officer 

or state Fire Brigade by telephone. 

By Fer sons Reaching the site next 

a) Raise alarm/shout that there is a fire incident 

b) Assist in res:ue ani fire fighting operations. using 

c) 

d) 

safety equipnent. 

Inform the Fire Officer by telephone 

Guide the fire staff to the co~rect la:ation 

By the Plant Action Group 

a) All membe~ s of the group to rush to the fire site 

b) Start firefighting arrl res:ue work using safety 

equiptlent 

c) Evacuate all other personnel and keep the aoors arrl 

passages clP.ar 

d) Start salvage measuves by shifting moveable items arr:l 

providing covers ,,n fixed machinery items. 

\ 

4. By Incharge of the AH a:::t ed Sec ti on 

a) 

b} 

c) 

d) 

Rush to the site of fire 

Inform the Fire Offi-:er and Flant Manage• by tel"!i;·hon~ 

(if not clrea<ly done). 

fost d ~uard to direct the fire staff to th~ act u~l 

J.ocation of fire arrl prevent entry to visitors. 

InstrtJ:t telephone operator /Atterrlant to inform all 

con:erned as per the emergen:y cOlmlunicat ion list. 

• 
1 
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If fire is not control! ed or worsens, conmission out.side 

assistan:::e (State Fire Brigade & Mutual Aid Members) 

Main gate to be informed of th~ external assistance arr.I to 

direct then to the hazard location. 

Order closure of a part or whole of the plant, depending 

on the extent of fire. 

If required, get the electrical po.ier circuit to the 

affected area cut off by the main switch 

I<~ep Senior Officers/Managers informed of the situation 

AID hand over the operation to the next senior on his 

arrival. 

\ 

5. B:y Coordinator of Fire Fighting Operations 

6. 

The senior most officer pre.sent at the scene bs::cmes 

the Coordinator of the fire fighting operations. He assumt?s 

charge ard makes assessment of the situation. Initiates ?Cti 

to extinguish the fir::? or bring it under control as S')On 

as possible. He also decides on the need for furth~r action 

ard summonsfurther assistan:::e, as r~uired. He wilJ also 

arrange that thew aste water (from fire fighting) is dirr-:ct er1 

into a holding lagoon i.e. not allowed to drain out. 

~harqe Of sections not involved in Fire 

a) Relieve all members of the Action Group ard First 

Aiders to assist in the OFerat- ions to control f ir.e 

ard provide aid. 

b) All other personnel to C·:.>ntai nue their normal work 

c) Maintain vigil to ensure thBt the fire is not r.preadin:t , 

towards his section. If there is a danger, in<orrn f'ir<"> 

Officer and othe1· authorities. 

7. !!Y_Telephone Operator on DU!Y 

a) Keep alP..rt to receive and transmit meszages abo•1t thn 

fir-:o/fighting operations on rriorit•)' ha~is. 

b) Inform the following author1tie:.; regardin1 th'? loc~~ ;,.r. 

& nature of fire -

General Manager 

S9Curity Officer' 

Transport Dept. 

Deputy G~n~ral Man~~~r. 

Factory Doctor/Di sp~nr.~r\· 

El e:tr ical Dept. 

' 
1 
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On receii:t of i'lstroctions fron th'! Coordinator of th~ ..,... 
opyations, call for emergen:::y assistarce from the 

Nearest Fire Terrler Station 

Fire Brigade - main Of~ ice 

Nearest Hospital & Ambulaoce (to starrl-by) 

Any other (as instructed) 

d) Keep in contact with the tele~hon!'! near the scene of 

fire AND keep outside telephone lines free for emer?~ncy 

c onmunic at ion. 

8. By Duty Officer Transport Dept. 4.k 

a) Mobilize maximum number of drivers arii vehicles in 
I. 

readiness 

b) Dire::t them for evacuation or transportation duty whP.n 

requested by the coordinator. 

9. By C:l e::tr ical D eJ?t:. 

10. 

a) Ensure that the power/supply to the fire hydrant purnrs 

is not interrupted. 

b) &iitch off po.ier circuit to the aff ~ted area on th<? 

receipt of information (or instroction). 

c) Keep alert to/take any oth~r safety action, as demarrled 

by the e?ordinator. 

By Factory Di spensary 

a) Dpctor~ispensary ln:har~e to be ready to attend to 

injury cases. servious burn or 

b) Dis~nsary staff to be ready to provide f ir!';t aid to 

c) 

minor injury cases • 

Depending on the nature of casualaties, arrcmge for 

transfer of serious cases to the nearest ao<rl ho:c;r-ital. 

Arrange ambulan:e, if required. 

11. Actions After Fire is Extingni she:l 

a) Fire operation coordinator to satisfy hims~lf an:l ~n!'l'.Jr~ 

that there is no charce of r~-ignition. 

b) After the above, ~ounded 'ALL CL;::,t..R •on th~ sir'?n. 

c) After 'All Cl ear' signal, all p<?.r sonnel othor than th·· 

d) 

membez:s of Plant >ction Group, shall f'?turn to th~ir 

place of duty and resuma work. 
f'Vi..J. 

Plant >ct ion Group assist'-!d by oth'?r t.. staff (if r"!11Jirnli 

to return all fire fighting ar:Tlic3n:;'!!l" "'"'~ flr~t: ,,.f,1 

e11Jipnent to thP.ir normal Ioc.,tfon. Th'JV -ni'1ht .=,l~0 
as~ist in tlte J:Qst-fire salv~1e op<?ration. 
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Initiate enqiury to establish the cause of fire. 

Ensure that Safety enqiury report is submitteJ as 

per th~ rules of the factory. 

\ 
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Annexure ~I - \ 

ACT I ON DR ILL F CR IN:: IDEN!' S 
CF LEAKAGE CF CHEMICALS 

By Discoverer of leakage 

a) Try to stop leakage through isolation valve on th~ tim.r;? 

leading to the point of leak or as feasible 

b) Simultaneously, inform the Section lncharge of th<;? 

location of 1 eak 
CR 

If section lri::harge is not available, inform the 

supervisor nearest to the incident site. 

By other Persons Reaching the site next 

Members of the Plant Aetion Group, First Aiders an:l 

supet:visors/Officers to quickly reach the location 
a) 

b) 

c) 

along the direction~wird (not against/into the wind). 

Assist in stopping leak using safety dress and equirment 

Guide/help safety off leer/others to the correct locatior 

Ey Safety Dep3rtment Personnel 

Members to rush to the scene and -

a) start rescue ar¥3 safety work 
b) E;vacuate plant personnel a 1'¥3 keep passage-s & doors 

clear. 
Start salvage operation by preventing further l~a~ag~ 

c) 
arrl/or spreading. 

' -~ 
' 
1 

4. gy_ section Ircharge (Affected Section) 

a) Rush to scene 
b) i:ost a person to direct the safety teams etc. tot h'? 

location thought he safe route. 

c) Ensui::e communic2tion to Safety Officer & hi ghi:?r 

d) 

e) 

f) 

officers. 
Supervise and guide the operation to control l ~aJ.: 
Order shutt ~ ng down Of whole or part of the rl ant 

depe~ing on the extent of hazard. 

If the nature of leaked cht:?rnical demarrls, g~ th~ 
'!lB:tric current S4alitch'!d off from the main ~wit~h of 

the plant. 

.... ,,. .. / 
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Keep Senior Managers/Officers i r.f ormed of situation 

an:l hard over the site to the next senior person as 

soon as he arrives. 

5. ey I rx:harqe of Hazard Control Operation 

The senior most officer present at the scene of chemical 

hazard, assum-:s charge of as Hazard Controller. He will 

review the action/s taken by different sections (as per 

plan), assess situation and com·nission additional help, 

if required. 

6. ey Incharge of sections not involved 

a) Relieve all personnel who are men.bers of Safety Action 

Group and first aiders and instroct th~ to rush to the 

locution of incident (No other personnel to leave th*? 

section). 

b) Instal vigilance against leaked ~hemical spreadin-;J into 

their sections. Inform safety officer, if spread is 

thereatened. 

7. By Telephone Operator/Attendant 

~·-

\ 

\_ 

" ) 
-.1 
~ 

-~ 

:i 
·~ 

-li 

.. 

a) Ke<?P alert to receive and transmit information con:::~rnin~_, 

the in: ident. Assign top priority to this. 

b) Keep conmunication open with the Mutual Aid factories/ 

establishments. 

c) Inform the following authorities abo·1t th~ nature & 

d) 

location Of chemical leakage -

Gener al Manager 

Factory Doctor .A> i spensary 

Ambularce 

Dy. General Manager 

Fire Brigade,h'ir~ s~rvice 

Electrical Departm~nt. 
rM 

Inform any oth'?.r external agen:y as instJcted by th~ 

officer Irx:harge of the factor:v/coordination at the 

moment. 

• 

' 
I 

·--
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ey Transport Department 

a) Diroect vehicles to or near the site of incident 

(as permitted) on receipt of demaNi for thiem 

b) Mobilise maximum numoer of vehicles & drivers aNi k~~r 

thiem ready for transporting men or material. 

By El i:ctrical Dept. 

a) SW it.ch on booster punp/s for water sup1 ly 

b) Switch off power supply circuits to the affected arec:. 

c) Await further instru=tions. 

10. ~ Dispensary In:::harge 

On rs::eipt Of information, the factory dispensary must 

arrange for . 
a} The In:::harge to be ready to attend to serious cases 

b) Other dispensary staff to provide first aid to slightly 

i nj ur ed per sons. 

ACTION AFTER Li!:AKAGE IS CONI'ROLLED 

i) All safety equipnent to be returnel to the designated 

lccation by the Sai· -"'Y J.ction Group (assisted by oth~r~ 

if necessary) 

a *' 

.• 

\ 

• 
··, 

1 

ii) safety Officer to check that all rgturnoc.d e,uipn~nt. is cl P;:nc-' 

\ 
I 

arrl in gooo working condition. Dama~4d ones to be r"'!t:'.ai r~/ 

replaced quickly. 
iii) se::tion I.IC to Supervise that all moveablP. "!rticles are ko.i:t 

in safe custcrly in the plant. 

iv) Intiate proper enquiry into the causes of in::ident & 

ensure that safety r~port is submitted to tho. con:ern~ 

authori.ty as per the rules of the fc.ctory. 

··-
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