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ht· a.' l·ommon a." ol')::mo·pho."Phorus c:xpo ... url'. 
·nll' pn·sc:ntin~ symploms of holh lypc:s of 
poisonin~ an· simil;ir. Whik a1ropim· is till' 
;imidoll' in IH•th lHlt:sofpoisonin~. p1·;1lid''' i111t 
111u't IH•t tu· 11,,·d i11 •• irh.1111;11c poi,oning. 
If ~·ou h;in- an~· <louhl ahmll wht·thl·r it is :1 
l';trhamall' or ;in o~ano·phosphorus t·ompound 
to whil·h lhl· palil'lll hots hl<t·n l'XJlOSl'c.I, prt>l'l<t'd 
as indil·att<tl in Sll'Jl I :md ~iw :uropinl· only umil 
lhl· l'hl·mil·;il l1;L' hl·l·n idl·ntitkd. 

Wrill' hdow tlll' ac.lc.lrl·s.o; :uul tdl·phmw munhc:r of 
till' poison inform:nion l'l'lllfl' or hospital 11l'arl·st 
your plottT of work. 
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PESTICIDES 
WARNING CARD 

Organo-phosphorus 
and 

Carbamate Compounds 

IMPORTANT --______ I 
'l11is l'ard is for your protc.·,:tion. Kcc·1, 1t on your 
person ant.I show It 10 your family doL'lOr or the 
dcx:wr at your ph1c.·c of work If you llCl'omc ill during 
or atkr working with organn·Jlhosphorus or ~arha· 
m:tte L'nmpounc.ls. 

INSTRl ICTIONS 

'l1lfl'l' tlllcd-out L'ards should he.· kc·pt for you, two hr 
your employL·r and one hy you. 

'1~AR OF ISSl 1E: 

+ FIRST AID ADVICE + 



\\'ritl· down thl· lollowin~ lk.·tails as soon a." pos.'iihk 
and nutl· any l·han~-s a.' thl·y un·ur: 

~anll· ------------------~ 

lloml· ;H.k.lrl'' -------·----------

l.1>l·atiun of plant or fadlity -----------

-------- --- - -·-----

'kkphonl· numtl4:r 

(J.x>lint•slertiSt' <Y>lllll 

Rdl·n:nn· \'ahk· .. : pla.,nu. 16.?-.'\h-; rhl·. 9-.1(,_. 

Nl-st1/I /Jute• of IC'$1 

ff,.s11111 rl>< 

-~·-· 7""'- --

SYMPTOMS OF ORGANO·PHOSPHORl rs 
POISONING 

Thl· first symptoms of intoxll·atiun arc usually 
anorl·xia, nauSl·a. hcac.lal·hc:. a fcdlnic of exhaustion 
anc.l wcaknl'S.'i, possihly with some mental confusion. 
These: c:lfl'l"ts mar on:ur during l'Xposurc: or up to 
1 .Z hours latl'f. Othl•r S)1llptoms may soon follow. 
c.IC. \'umi1in1C, c:ramp·llke ahdomlnal pain. ex<.·essh·e 
l'uld swl·atinlC. sali\".ltion. a!>preh<.·nsion. restlessnt:ss. 
ti1ChtnCS.'i in lhl' ch<.·sl. One: cir hoth pupils mar he: 
l'onstrktl·c.l and the \'ision hlurn·cJ. l.atc:r, twltc:hlng 
of lhl· l'}'elic.ls and tonf.tul· may he: notln·d. prnicrl'S· 
sinlC 10 thl· fal·c. n<.·l·k and cls<.·wh<.·fl'. In Sl'\'l'rl' <."aSl·s. 
muSl·ular Wl·aknl'S.'i, <.·om·ulsions. :uaxia. rl·splra1ory 
c.ll·prl'S.'iion anc.l oth<.·r uh\'lously Sl'\'<.•rc: s\'mptoms <.'an 
Ol'l'Ur. (Nolt': l'Xl'l·ssh·c swealini.t also Cll'l'tirs in 
dinilro <.'ompuunds poisoning, in whll·h <.'as<.· alro· 
pinl· is l'Ontr.tlnc.licall'c.I. ) 

fftH.l' "~''*"'' '"'"' 
Cha~ini.t <.'hemicals In phmt 

FillinlC linl' 

Wast<.· hanc.llin~ 

Maint<.·nann· 

Ward10us<.· 

l.ahor.11<>ry 

Transporl 

Ac.lmi nisl ration 

Ciarc.lenini.t 

Other 

FIRST All> 

In the <.-vent of ac:ddcntal c:ontamlna1ion or inice11tion 
of the compound. take 1hc followinic al·tion. Stop 
work. Remove <.'ontamlnatcd dothlnic. Wa!ih all 
expo!iCd skin and hair. If any l'hcmh'al has entered 
lh<.· c:ye. hold It open ancl flu11h 1horoul(hly wilh 
wat<.·r. Thl· patienl should he kept l'ompk1cly al rest. 
If hre;11hini.t <.'cases or weakens, siart ;1r1ilkial rc:spir.t· 
tlon imml'diatcly. makini.t 11url' 1he hrc:athlnic pa.o;saices 
are dear. 1111 l'\111'\I •,1101111111 l.\f<.I '\ 10.\ 
llCl..,1'11 \I \I <i',C I ClH \ I IC lC I< II( ..,11< ll II J Ill 

c \I I I I I. \\ 111 < 111 \ I. H I.., <_l I 11 Id I!. 

TREATMF.NT NOTES FOR TllE DOCTOR 

1. As soon as possihlc:. injc<.'t atropine: sulphate 
2 mic ( 1 I ;\0th icrain ) and repeat every half hour 
until fully atrnplniic:d. 

2. In the c:a!IC of orf.titno·phosphorus pol!1oning 
only. adminlscer pralldoxime I ~ram by Intra· 
muscular injec:tion. Repeal after 1hrc:c: or four 
hours if necessary. 

.'\. Monitor the: air passaices and rc:spira1ion. Kc:c:p 
the palic:nl L'omplc:lcly al re111 for l·i hours. 

.:f. If possihle. before iclvlng pralidoximc c:ollc1:t 
t; ml of hlom.I in an1i-cnaic•Jlan1 for chollnc:stcr.L'iC 
c:xaminaclon. 

t;, Further information and advil'c: on toxldty, 
s-ymptom11 and 1rea1mc:n1 in the l'Vl'1ll of ex· 
posure lO peslil'idc:s can hl' nh1ainc:d from a 
pul11on information c:c:n1re or from a major 
huspilal. 
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Foreword 

The primary mandale of lhe Uniled Nalions Industrial Dc

wlopmcnl Organi1a1ion t l 1NIDOI is lhe promotion and accelcr.uion 

of induslrial dewlopmem in developing countries. Wilhin lhal con

lexf lhc Jcwlopmem of chemical industries plays a major role on 

accounl of lheir importance to economic progress and lheir conlrihu

lion 10 1he funher;mce of olher induslrial activilies. 

Any induslrial undenaking in\olws ;m demem of risk in 

1em1s of ensuring "orker sakty. prolecling plant surroundings and 

conser,ing lhe cn..-ironmenl. With proper planning. and hy choosing 

lhe righl lechnology tha1 risl>.. faclor can he reduced or even elimi

na1ed. lmpa1.:l asse,sments should lhus he carried oul as early ;1s 

pos,ihle. This is \·ilal especially for those indu,lries dealing wilh 

ha1;mlous suh,lan1.:e,. su'-·h as pcslicides and 1heir formulalions. 

In line wi1h ih m;mdalc. l'!'lllX> i' oimmincd to promo

ling dcancr 1cchnologies. occupalional s;1fcly and environmcnt;1l 

protc1.:tion. In this conneclion. l 1NllX> addre,..cs s;1kty a~pccls in 

variou:. suhseclors of industry al lhe grnssrools level. To1.lay. in 

order lo incre;he agri1.:ul1ural produc1ion. the m;1jorily of the dcvcl· 

oping countries an· laking up pcsli1.:i1k formula1ion. They 1hus need 

intcgraled guideline' dealing wi1h ';1fc1y. h1:al1h ;md environment 

i"ue .. in thal area. 

. I. 



These in1egr.11cd in1ema1ional safely guidelines were deve

loped in consuhalion wilh experts from indus1rialized and developing 

countries. Al 1he shop tloor kvd 1hcir applicalion will require the 

full support of indus1ry and govcmmcm alike. Combining safely 

practices al lhe produclion level with judicious use of pes1icides in 

1hc field will allow mankind 10 enjoy 1hc hcneli1s of pcslicidcs wi1hou1 

incurring any dc1rimcn1al impact on 1he environment 



Introduction 

The world populalion has ;ilready passed lhe live hillior> 

mark and even hy ;i conscrva1i,·e es1ima1e is likely 10 reach doul'lle 

digils wi1hin lhe nexl ::!5 years. Mosl of 1his increas~ will he in 1he 

developing counlries. II is imper;11ive lhal food ou1pu1 per unil ;irea 

should increase wi1h sulliciem inpuh such as fenili1ers and pesti

cides 10 feed 1he e\er growing popula1ion. Whik 1hc use of fcnili-

1ers and pcslicide'.'i h;ivc reached a peak in developed counlrics. a.:

cording 10 a UNUX> survey. lhe use of agro~;hcmicals in most of 1he 

developing counlrics will he on lhe increase. Pcsli1:idc manufocluring 

lcchnology i:-. very closely held hy very few companies hul 1heir 

fom1Ula1ion i:-. easily availahlc lo developing counlrics. More and 

more developing coun1ries will he op1ing for formulation inslead of 

imponing finished formuh11ed producls. 

By definition peslicidcs arc loxic and whether or nol a 

counlry has ;1lre;1<ly esrnhlished peslicide formul;ilion facili1ies or 

planning to slarl new pl;inh. they need 10 follow fully in1egra1ed 

safe!)' guidelines i:overing opernlional. oci:upational and environmental 

a'pects. Thus h;11ards involved in handling loxil: chemii:als ;ire 

climinaled or kepi 10 a minimum. 

UNllX>. prior lo developing lhe guidelines. prepared an 

exlensive 4ues1ionnaire which was scnl lo many pc'lii:ide formu

lators in developing countries. The answers received from large . 

. . l 



medium- and small-scak oper.uors dearly indicah:d lhal wasle mana

gemcnl and dispo...al of 1oxic waslc arc major C\inccms. The small 

and medium-scale oper.uors are hadly in m.-cd of in1egra1ed safety 

guidelines for promo1ing induslrial and environmental safely. Sup

ported hy fonds from the Govcmmenl of Finland. lfNIDO organized 

a global mecling which broughl logcthcr experts from developed •md 

dcvdoping rnun1rics 10 discuss various aspecls related lo sakly in 

pesticide formulation. These guidelines arc inlendcd for induslrics 

and gowmmcms lo assist in addressing problems of safety. heallh 

and environment 1ha1 may arise in the formulation of pesticides. 

h is also lhc rcsponsihilily of the formul;nors 10 he inlcrestcd 

1101 only in 1hc safely of lhe workers. hut also in the safc•y of 1hc 

users in 1hc field. Therefore. lhe safely guidelines also take into 

account product di\ersiticalion towards user and environment friendly 

pes1icidcs and/or their formulations and applil·ation lcchnologics. 

These guidelines aim at promoting basic minimum. practi,·ablc and 

acceptable rc4uiremcn1s in the production of pcslicidc formulation in 

developing countril's. either for those who arc starting al a .. grccnlicl<l"' 

site or operaling cxisling formulation plants. induding decom

missioning of plants. 

II is hoped that these integrated guidelines will help in thl' 

introduction and use of cleaner technologies as well ils user and 

environment friendly formulations. The key considcr;11inns involved 

in the implcmcn1;1tion of guidelines arc rel.'ordcd alongside hut they 

arc hy no means rnmprchensivc. They will have to he modified or 

cnl;1rged on the hasis of spccifil.' situations in the adopting countries. 



Issues and specificities associated 
with the formulation of pesticides in 

the developing countries 
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'-''"''"""".amt n'k of 1nh .. l.tllon or 'I''·' .. dnfl 

( if.l = ( ir .anu1 ... , ('Ii = 8.111 1. on1. .... nrr .uc 

S<f .:... Soluhk ).!'r.muk' we; -:::: 1)1 .. J'<'hlhk )l ... nnJc, 

1 ·1. =I hr.1 lo1A \.olunw htp111I ,\f-, = .\1.'f1'"-nl H ·;.; l'rnul .. 11• •lit' 1.nnH~Olr.ui: 

Yet another angle to look at would he the propcnics of 

different formulations pcnaining to case of production, safety and 

hygiene. packaging and transponation. case of application. disposal 

of package and the physical stahility. as prc,cntcd hclow. 
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Rt:LATl\"E PROPl-:RTJES OF mn1':Rt:NT FORMULATIONS 

Ease of Production 

Safety & Hygiene: 

Packaging & Tran .. ponation Cost 

Ease of Application 

Disposal of package 

Physical Stahility 

F.C f.mul-.11i.ahl"· 1.·•"1~c.·n1ra1c.· 

\\'P · \\·f."n.ahlc.· P1t"A1k•r 

Best Worst 

EC > WP > SC > WG 

SC > WG >WP > a· 
WG >WP > FW > EC 
SC > EC > WG > WP 

WG =WP > SC > F.C 

WG >WP > EC > SC 

SC Su'P:"'""' Cont,;('Olf.U(' 
\\'{j \\'i1h."r·l>1'f"-"r'1i\ll" Gromulc-. 

The interesting observation emanating from this analysis is 

that the EC formulations are generally on the worst end of the scale 

while the WG and SC fonnulations are at the best end pertaining 10 

the important parameters influencing safety oriented decision ma

king in the process of production and usage of pesticide formulations. 
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Safety guidelines 

The proposed guidelines seek 10 he as comprehensive as 

possible. ahhough ii is recognized 1ha1 they will have 10 he regularly 

revised to cope wi1h new technology. new silUations and new issues. 

11 is emphasi1cd thal the proposed guidance is in1cnded as 

a firs1 slcp in dim:ting 1he guidelines user 1owards finding a solulion 

10 idcmitied problems. Further assis1ance. involving expert consul-

1a1ion. may he necessary 10 evaluale and implemenl 1he hesl solulion. 

The guidelines arc of a diffcrcni na1urc dealing wi1h opcral

ional (red). occupa1ional 1yellowl. cm•ironmen1al 1greenl and/or 

managerial issues 1llluel. They are grouped accordingly al1hough ii 

is acknowledged 1ha1 some o\'erlap may of1en occur. A logical se-

4uence has been adop1ed in the presen1a1ion of each safety guideline . 

. I.\ . 



Presentation 
of Guidelines 

. .\ g11ideline needs j11stificution. Thi.~ section .teeks It> iJc>nti/y and 
c>mpha.fi:e tire major i.u11es associated with pnti<·idc> /11rm11/a
tion. It strc>nes tilt' imp11rtam·e to analy:e all imp/icati11ns on the> 
saft•ty of the> w11rl.:ers. the c11mm11niry and or the> em·irmrment. 
thut may arise from pe.fticidt: /11rm11/ati11n. 

THIS SECTION GIVES A GENERAL ST A TEMENTOFTHE 

GUIDELINE THAT SHOULD BE RATIAED AND IMPLE

MENTED. IT IDENTIAES CURRENT ACTIONS AND 

MEASURES THAT SHOULD BET AKEN TO ENSURE OR 

IMPROVE ALL ASPECTS OF SAFETY IN THE FORMULA

TION OF PESTICIDES. 

Although not e'.\hausti .. c. this section lists a numher of key 
elements that should he considered in guit!eline implementation. 
It should help authorities and management seek the best practical 

options in findi.:g the right solution. 

- I.$. 



Site 
Selection/ 
Location 

f"t1don i11n1/rim: c1rt1il11hility of t•m•rgy. rc1K· mt111·ric1/.\. proxi
mi1y to ciK·t•l/mg.\. Kdft•n-1111no. mc1rli.c•1J are' c1// critin1/ ji1r Jitc· 

/11n11i1111. Th,· gc·oi.:r11phinll c·m·ir1111m1·11111{1l1e p/am cmcl t•.\ft'r

''''' d1•t·do;m11•11tJ men· dJcmgt• n·ith ti mt• 1111.I prt•wm Jt1ji:1y. 
ht•r1/1'1 ""'' c·m·ir1111mc·m<1/ prohlc•nl.\ Ji1r/i1t11rt• opt•rcilim1. 

SITE LOCATION OF A PESTICIDE FORMULATION 

PLANT SHOULD BE CAREFULLY SELECTED SO AS 

TO MINIMIZE ANY PRESENT AND FUTURE POTEN

TIAL RISK TO HUMAN HEALTH AND SAFETY. AND 

IMPACT ON THE ENVIRONMENT. PROVISION 

SHOULD BE MADE FOR POSSIBLE FUTURE EXTEN

SION. 

Kc> dcmeni-. for rnn,ider;11ion in guideline implcmen1a1ion : 

I. ~o prm• imi1y 111 rc,idcncc,jho,pitah/,chool,. river' or 

w;111.·rcnur~'-

., Arca nol prone 10 n;i1ural calamilic, . 

. l (iround 'tru1:1urc -(iocKI l11;1dhc;iring and pcrmcahility ;"pcci-.. 

-'· GcK1d ;ic1:c" road/rail fa1:ili1ic:,. 
5. Adc4ua1c cnerg> ·· - Power rc,oun:c,. 
h. Prcvailin~ "ind direction. 
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----------------------~-------

Plant Design 

Tire fomrulcJtion of pt'Sticide pmJuct.t is nmrplex. inmfring 
multiple opercJtimu and actfrities in the 11Se of. and exposure II> 

potentially ha:ardou.f materials K"ith a.Ut"l«"icJted rish arising 
from contamination.fire and otlrer emergt:11cy sit11ations. 

A PESTICIDE FORM~!..ATION PLANT DESIGN 

SHOULD COMft.Y WTr-' RELEVANT LOCAL REGU
LA110NS AND INCX>Rl'ORATE CONTAJNMF.NT AND 
PllEVENl1VE WASURfS 10 ENSURE SAf'E. HYGIENIC 
AND ENVIRONMf.NTALLV SOUND OPERATION. 

Key clements for consideration in guideline implementation : 

I. Separated operating area'\ . 
.., Segregation - Dividing walls- Fire/contamination pn:vcn1ion . 

. l lsolalcd solvent sloragc . 

.J. Bundcd area'.'> - Leakage containmcnl. 
5. Good inlemal road network - Transpon and emergencies. 
6. Site security - Unau1hori1.cd access. 
7. Ventilation. 

. 16. 



Site Layout 

Fom1ulation plant site layout reflects the sequen:·e of proass 
a<·tfrities ranging thrm1gh receipt of ra14- materials.formulation 
anJfinished product. Jltlrage or dispatch. and segre.l(ation to 
an>id cross-nmtaminarion of products. The strate,l(ic integra
tion t>/ site un-ices. t>mergencyfacilities into the layout. commu
nication.t Mtweer unit.t and road access are 1·itaf to both routine 
operations and emergent·_,. situations. 

srm LA YOl1f SHOULD ltEFLECf 111BSBQUENCE Of 
SITE AC'l1VITIES Wl11I PROVISION fOll tJNlllNlaED 
ROU11NE AND EMERGENCY PASSAGE BEIWl!iDC 
EAal UNrl' OR 7.0NE. 

Key clements for consideration in guideline implementation : 

I. Functional s~paration of areas in a logical sequence of plant 
equipment according to activities. 

" Separation of incoming raw materials from outgoing finished 
products. 

3. Segregation of hcrhicidcs/rodcnticidcs from other types of 
pesticides. 

. 17. 



Access to 
Site and 

Buildings 
T11t· opcrc11i011 oft1ji•rn111/<11io11 plc1111 mc1y prest•lll comiJerc1h/e 
1rc1ffic clflll sen1rit_\" pmhlt•nr.~ tl11ri11g 11ormal h11si11e.u a11J mon· 
so cl11ri11g emt•rge11cit·.~-

A PESTIODE FORMULATION SITE SHOULD HA VE UN

OBSTRUCTED. WELL UT AND WELL MAINTAINED 

ACCESS AND APPROACH ROADS FOR SAFEGUARDING 

rnE WORKERS. TiiE GENERAL PUBLIC AND THE SUR

ROUNDINGS. AS WELL AS FOR FAOLITATING EMER

GENCY ACTIONS. SIMILARLYWITHINrnESITETHERE 

SHOULD BE UNHINDERED AND WELL SIGN-POSTED 

ACCESS TO SITE BUILDINGS. 

Key elements for con,ider.11ion in guideline 1mplementarion : 

I. Pcrmanenr road srrucrure. good load-hearing and mainrenance . 
.., Clear acces' 10 and around huildings. 
~- ldcn1ific;11ion of alrcmarive emergency approach routes . 
.J. Derailed emergency plans. including c\·acuation in lases of fire. 
5. Separare enrrie' for pc:rsonnel and goods. 

· IK ·· 



Materials of 
Construction 

On•ral/ safety of a ji1rm11/t1tim1 plant may he imprm·ed hy a 
care/11/ seleaion of materials of nm.{fruction to protect again.H 
fire. corm.fion.fltHHl anti other ri.d;s. 

FORMULATION AND STORAGE BUILDINGS SHOULD 

BE CONSTRUCTED USING STRONG ARE-RESIST ANT 

MATERIAL IN PREFERENCE TO UNPROTECTED 

STEE...WORK. ROOF CLADDING SHOULD BE LIGHT 

WEIGHT AND CAPABLE OF VENTILATING FUME AND 

SMOKE IN THE EVENT OF FIRE. FLOORS SHOULD BE 

IMPERVIOUS, EASY TO CLEAN AND HAVE A NON

SLIP SURFACE. 

Key clemen1s for cono;ideration in guideline implementation : 

Consideration of materials for construction : 
• safety. 
• functional 1.:on.,ideration ... 
• compliance wirh laws and regulations. 
• local availahiliry. 
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Clean 
Technology 

:\ 11e"· or t•xistili.I.! ji1rn111/ati011 plant nm/cl he impron·d hy tlrt• 
selecti011 of appropriutt' c!t·an tt•clmo/ogy that brings 11ho11t 
im-rt·ast·d tfjicit'lrcy. ht·tter 111ili:ati011 of r•ateria/J a11d mergy. 

""'' prod11a.~ less "·11src·s and eminimu. 

ALL PROCESSES SHOULD BE REGULARLY MONI
TORED AND IMPROVED FOR MORE EFFICIENT USE 
Of MATERIALS. RESOURCES AND ENERGY, AND RE

DUCllON OF EMISSIONS. 

Key element' for consideration in guideline implementation : 

Proce's technology re\·iew - Consideration of : 

safety. 
raw -material,. 
energy eftidcncy. 
nominal waste' and emis,ions . 
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Start-up 
Procedures 

The• Jtart-11p ofa flt'M" p/a111 or moclifh•cl pmn•.u alwayJ i11\"11freJ 
"'' elentt•nt 1:f .wjc•ty ri.d:. n·q11iring can1i1/ pn·parutio11 uncl 
t•ra/11ati1m ht1i1n• ha111/ora Ji•r ro11ti11t• opaatio11. 

ALL RELEVANT PERSONNB. SHOULD BE TRAINED IN 

TIIE PLANT PROCESS WITH SPECIAL REFERENCE TO 
SAFE OPERATION BEFORE ST ART-UP. 

Key ckmenls for i:onsideralion in guideline implcmen1a1ion : 

I. b1ahlishmen1 or s1an-up1eams anddeftni1ion11f responsihilities. ., Proi:ess routes and e4uipmen1 operarion. and handling or 
chemii:als . 

. t Full iden1ilica1ion and marking or e4uipmcn1 and piping hcforc 
use . 

.J. Equipment and piping tests with or wi1hou1 water. 
5. Final complete pr1x:css check prior 10 actual producllon st an-up. 
6. Involve all relevant personnel in the plant commi,~ioning stages 

10 familiari1e with use and mi11imi1e safety risks. 
7. Operation prix:edurc.s of e4uipmen1 and piping. 
K. Agreement and record of hand-over . 

. :!I -



Safe Plant 
Operation 

Tire ji1rn111/ation of pe.{ticid:·.{ inmfrt•s tl1t• 11.H' of lra:an/m1s 
materials um/ tl1t• expos11n- and or nmtami11ati1111 leading t.1 
pott•llfial safety ri.~ks d11ri11g plant operations. 

ALL SAFETY PROCEDURES SHOULD BE INCLUDED 

IN THE OPERATION MANUAL AND ADHERED TO 

STRICll. Y BY MANAGEMENT AND WORKERS. THE 

MANUAL SHOULD BE REVIEWED PERIODICALLY 

AND UPDATED. 

Key clcmcn1" for rnn.,idcra1ion in guideline implemer.lation : 

I. Aulhority approval for plant design and opcra1ion . 
.., Trainin~ in proces'i and handling dangcrou" malerials. 

3. Cpdatcd safety instruclions. 
4. Updated production procedures. 
5. Fonnal safety assessment of phml and opcra1ion . 
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Equipment 
Maintenance 

Pt•.fticiJes au 11.matly form11/atecl in n111/11-p11rpt1.fe plants pm
d111·ing a K·idt• rangt• of proJ11ctsfrom the .fame basic eq11ipment. 
Lack of proper maifllt•nance may leacl to accident.f and proJ11a 
1·11111e1minc1titm. 

THE SAFE AND CONTINUOUS OPERATION OF ALL 

FO~MULATION UNITS SHOULD BE ENSURED 

THROUGH A REGULAR PLANNED EQUIPMENT MAIN

TENANCE PROGRAMME. A STOCK OF KEY SPARE 

PARTS SHOULD BE HELD. 

Key elements for consideration in guideline implementation : 

I. Regular and preventive e4uipment maintenance . 
., Planned and ~heduled maintenance - No !empnrary solutions. 
~- Recorded actions. 
4. Pennit to work procedures. 
5. Po't maintenance in~pcctions. 
6. Correct spare parts and m;iteriah~ in use. 
7. Workers oh-;crvations and report of ahnonnalitics. 
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"Permit to 
Work" 

Form11/ati1111 plallls n•q11in• slmttlown ji>r mailllenann· and/or 
n'f1t1ir on a plt11111t•d or 1111-plam1t•d m1sis. This inrofres mailllt'· 
n1111n• staff.11'1111an·11111 al1rnys /111/y aM·an• of ha:an/s and saji:ry 

ris: .. :. 

ALL POTENTIAL RISKS TO MAINTENANCE AND/OR 
REPAIR PERSONNEL SHOULD BE IDENTIFIED, AND 
THE NECESSARY PREVENTIVE MEASURES STIPU
LATED IN A FORMAL AUTHORIZED .. PERMIT TO 
WORK". PRIOR TO 'fHE COMMENCEMENT OF THE 

WORK. 

Key clements for consideration in guideline implementation : 

1. Permit 10 work formal document contains : 
•name of issuing authority. 
•period of validity. 
• identification of area and type of work . 

., Provision fornpproprialc Personal Protective Equipment (PPEl. 
~- Selling 1.1p of warning signs and notification. 
4. Prior inspection of rhc work area is mandarory hcfore issue of 

permit. 
5. Full inspi:ction of work area or equipment on completion of 

work. 
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Tht• regular anti rdiahlt• nu111it!1ri11g at all stage.{ ojjiirmulation 
t'n.mres safe and tfjicieflf pmd11uio11. 

On-Line 
Monitoring 
Equipment 

CAREFUL SELECllON OF MONITORING EQUIPMENT 

FOR SAFE, EFFICIENT AND QUALITY PRODUCllON 

SHOULD BE ENSUl<ED. 

Key elements for consideration in guideline implementation : 

I. Location of e4uipment. 
1 Specific duty re4uired . 
. l lnfonnation re4uired (temperature. pressure. nows. etc ... ). 
~- Separnte and integrated system~. 
5. Regular inspection. maintenance and calihration of monitoring 

c4uipment. 
6. Availahility of spare part~. 

- 25 -



Safety Control 
Instrumen

tation 
Opaa1i011al pron' SS stagt's i11 pt'.{ticidt' formulation may prt'St'nl 
potc>ntial ha:ard.f a11d ri.d:s wliich may he' minimi:t'd and/or 
controllt'J by in-h11ilt saft'ly de,·ias and instmmmtation in tl1t' 
e1·t'llf of proau failure or maljimction. 

PROCESS PLANT AND EQUIPMENT SHOULD BE AT

TED WITH FAIL-SAFE DEVICES AND INSTRU

MENTATION. REGULAR INSPECTIONS AND TESTS 
SHOULD BE CONDUCTED SO THAT HAZARDOUS SI

TUATIONS DO NOT DEVELOP. 

Key elements for consideration in guideline implementation : 

I . Prov is ion of overflow tanks or cut-off sensors 10 prevent overfi II. 
2. Activated fail-safe devices to prevent unscheduled hreakdowns . 
. "\. Purge equipment with inert gas to remove intlammahle solvents 

if necessary. 
-'· Adequate ventilation. 
5. Gas. vapour and dust monitoring equipment. 
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Fire Safety 

A fire in a pesticide plant or .... arehouse presents enormous 
ha:ards to persons on and off the site M'ith a serious imm~diate 
and future threat to :he em·ir()lllVnt. 

EMERGENCY PLANS. FIRE FIGKl'ING EQUIPMENT AND 

ENVIRONMENTAL PROTEC110N MEASURES SHOULD 

BE CONSIDERED FOR EACH SPECIFIC LOCATION. 

Key elements for consideration in guideline implementation : 

I. Emergency/contingency plans including layout map of fire 
fighting systems. 

2. Training. regular fire drills and evacuation procedures. 
3. Fire extinguishers - Portable and mobile. 
4. Hydrants. hoselines. sprinkler systems. 
!i. Spcnl waler containment 
6. Pos1-fire clean-up procedures. 
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Materials 
Handling 

The' l1c1:&1nlmts 11c1111re' of c1c1iu i11gre'tlie't11.t ''"" the' othe•r mw 
mc1tc•ric1ls llSC'cl ill f'C'.~ticide' forn111/c11i1m requires 1hc11 c1/I respo11-
.{ihk pe'rso1111t'I c1re fully c1wc1rt c1nd irrji1rme'd of their Selfe 

l1c1nclli11g. 

SAFETY INSTRUCTIONS SHOULD BE GIVEN TO ALL 

PERSONNEL INVOLVED IN THE MATERIALS HAND

LING OF PESTICIDE FORMULATIONS. 

Key elements for consideration in guideline implementation : 

I. Material Safety Data Sheet)> . 
., Operational safety information . 

. l Training . 

.J. Safety equipment and maintenance. 
~- Workcf)o panicipation. 
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Closed 
Operating 
Systems 

Clmt?J "~ratin.~ systt?nis lt!ad. in print·iplt!. 111 ff1mplt!lt! nm
tainmt?nl 111 e1mid nm1anrina1im1 at tht! 14·11rl.:in,i: sitt? and tht? 
t!m·ir,,nnrt?nt. 

ALL POTENTIALLY HAZARDOUS EMISSIONS FROM 

PROCESSES AND OTHER ACTIVmES SHOULD BE RE

MOVED AT SOURCE. CONTAINED AND. WHERE POS

SIBLE. RECYCLED OR RE-USED. 

Key clements for consideration in guitJcline implementation : 

I. Dust e:\tractions and product recovery using cyclone. hag filters. 
etc ... 

, Vapour ahsorption/ad)>(lrption . 
. l Memhrane technology. effluent reduction. re-use. etc ... 
4. Loading and unloading do~d system,.. 
~- Efnuenr 1rea1mcn1. re·U'..C. 
6. Waste incineration. heat recovery. 
1. Selected rc·USC or \time container, . 
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Packaging 
and 

Labelling 
Basic requirements in pesticide poda.i:in.i: au product rnntain
ment. n11 /eaka.i:e 11r permeation. It gfres gt1t1d physical 
pmteaion during transport anJ smrage anJ pre,·ents dect1mpt1-
sition. Labelling com·eys product inft1rmati11n anJ pre,·aution

ary measures f11r distrihut11rs anJ users. 

CONTAINERS. OUTEP. PACKAGES AND LABELS 

SHOULD CONFORM TO NATIONAL AND,()R INTER

NATIONAL SAFETY STANDARDS REL.A TING TO HA

ZARDOUS SUBSTANCES. 

Key elemenls for con' ;deralion in guideline implemcn1a1ion : 

I. S1orage tesls on product stability and package )>Uitability. 
2. Use of 1he World Health Organiza1ion '"Classification of 

Peslicides Based on Ha1.ards'". and the Food and Agricultural 
Organization ··code of Conduc1 on Distribu1ion and Use of 

Pesticides"". 
J. Ease of handling. o;tacking and uo;e (pouring). 
4. Labelling - choice of direct print versus adhesive label~. 
5. Label facing and durabilily. 
6. Information - instruc1ion - language . 
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Quality 
Control 

Quality 11/ ruM· materials inj111ences the quality anJ SJ/ety of the 
fini_fhed products. Well equipped lt1hora1ory and qualified staff 
"·orl.:in.i: 10 "·ell-defined spt'1·ificu1im1s are an essential require
ment. 

A FORMULATION PLANT SHOULD HA VE A QUALITY 

CONTROL PROGRAMME DESIGNED TO ENSURE 

PRODUCT QUALITY IN COMPLIANCE WITH NATIO

NAl.JINTERNATIONALSPECIACATIONS. THESYSTEM 

SHOULD CATER FOR THE QUALITY OF BOTH INCO

MING AND OUTGOING MATERIALS INCLUDING 

PACKAGING. 

Key elemen1s for considera1ion in guideline implemen1a1ion : 

I. Well equipped lahoratory and qualified staff. 
" Well defined sampling procedures, analylical methods and 

procedures (WHO and FAO specifica1ions and Col1.1hora1ivc 
ln1ema1ional Pes1icide Analy1ical Council 1CIPAC• mclhods). 

J. Traini1.g facilities. 
4. Dala recording am• securily. 
5. Compliance wilh na1ional and in1ema1ional specificalions. 
6. Audi1ing performance hy indcpendcnl au1hori1y. 
7. Samples re1cn1inn. 
X. Traccahilily of raw malcrials. 
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-Near misst's .. such as an une.rpe<UJ escape of material or 
rele11se "!energy on·urrin~ M:hol/y on-site are readily nmtaineJ 
111·ith minimal potential for off-site effects. 
Such near misse.t are important lessons for unsatisfactory; equip· 
mentor prtJ<·e,Jures. 

ALL ABNORMAL OCCURRENCES. HOWEVER MINOR, 

SHOUID BE INVESTIGATED.CAUSES IDENTIFIED AND 

REMEDIAL ACflONS IMPLEMENTED. 

Key elemencs for consideration in guideline implementation : 

I. Incident investigation and remedial action. 
2. Inclusion of les50ns in rraining programme. 
3. Product spillage. 
4. Locali1.cd fire outhreak. 
5. Monitoring equipment failure . 
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Materials for 
equipment 
construction 

Clr1•min1/ 11r c1tmo.\pl1ai< · corr11Jim1. gc1frc111ic '·1111p!1· c1}i·ct. 1111cl 
-.n·c1r c111J t1•t1r of mtlfc•rit1/.\ of cllfutr11ctim1. mi1y /e,;d to /c•,i/.:agc· 
"''''or hret1lu/mn1 of tlu· ··q11ipmc•llf rc·.mlti11g in lw:i1r.lm1.\ 
.titmlfion.t. Stc•c•I .. ~tc1i11/1•.u .\f<'<'I. mlfi-c1hrc1Ji1111 a/io.n. pla.\fin 
c111J e/a.tfoma.\. arc· commm1/y 11wcl in Ji 1rn111/c1tim1 plc111K L\c' 

of /11"· q11<1lity of mt1tc•riclfs comtri1ctio11 rc•clun•.t Jclji•ty c1ncl 
n1pc1hility of the· ji1rm11lclfim1 p/am. 

MATERIALS FOR CONSTRUCTION OF EQUIPMENT 

AND RELATED PARTS SHOULD BE SELECTED TO RE

SIST THE CHEMICAL ATTACK BY LIQUIDS AND THE 

ABRASIVE ACTION OF SOLIDS INVOLVED IN THE 

FORMULATION PROCESS. THE ATMOSPHERIC COR

ROSION SHOULD ALSO BE TAKEN INTO ACCOUNT. 

Kc) clements for con,i1Jcr;11ion in guidclinc implementation : 

I. Te,ting materiab of con,1ruc1ion. specially pla,1i1:' anll 

elastomer, . 
., The prescn1:c of heavy metals may prodm:e degradation ol some 

pesticides . 
. l Plate of characteristics ;111ached 111 each piece of e1.111ipment. 
~. Grounding/earthing and ;1nti-s1ati1." elc1:1rid1y de\ i1:c' for 

di,charging s1a1ic l·lecrricity. 
:'I. Explmion proof clci:rric motor' ;md ""iring in cla"ilied ;area,, 

6. Spark-free fork lifrs. 
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Display. at appmpriate plaas. of s(r:ns and symbols .r:frin.r: 
M'arnin.r:s. information and instructions ensures .~fety and secu
rity in the formulation plant. lnrernationally accepted si.r:ns and 
symht>ls are available. 

LABEL OR SIGN STEWARDSHIP SHOULD BE EST A

BLISHED TO MANAGE THE OVERALL QUALITY. SUI

TABILITY AND ACCEPT ABILITY OF LABELS, SIGNS 

AND PICTOGRAMS. IN ACCORDANCE WITH NA TIO

NAU INTERNATIONAL STANDARDS. 

Key elemenls for considera1ion in guideline implemema1ion : 

I. Use of slandard sign. 
2. Ea.~ily visible loca1ion. 

3. Employee-friendly - Descrip1ion in local language -
Pic1ograms. 

4. Durahle. chemical resis1an1. wealherproof. 
5. Regularly inspected. 

6. Transpon vehicles- Conrac1 informa1ion in case of emergency. 

- .15 -
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Material 
Safety Data 

Sheet (MSDS) 
Tht' Material Sdf t'ty Dara Shut I MSDS i ji1r each c·heminil used 
in tire plant prm·ides e.Hemial safety i1rji1rmtJtian .n1cl1 as prod
m·t properrio and the cu.w1t·iauJ l1andling .~afety. em-ironmen
tal ,,,,,J emergc·ncy adria. The MSDS is pm,·iclecl hy tht' s11pplier 
tJnJ may he• <1h.~1racreJ fmm 11ther p11hlin1ti11m. Tire use of 
MSDS hy nwnagement may pren-nt the 11cc11rrence of p11te11tiul 

ht1:tJrds. 

A MATERIAL SAFETY DATA SHEET tMSDSl SHOULD 

BE HELD FOR F.ACH CHEMICAL BEING HANDLED. 

INCLUDING ACTIVE INGREDIENTS. FORMULATION 

lNl.~REDIENTS AND THE FORMULA TED PRODUCTS. 

Key elements for considcr.ition in guideline implementation : 

I. Internationally accepted formal (European Commi~sion. 
lntcma1ional Lahour Organisation> - Annex I 

2. Access 10 MSDS on formal rcquesl -Competent aurhorilies -
Managemenl and workers rcprc~nlativc. 

l Sources of information for MSDS : 

• Supplier. 
International Programme on Chemical Safety 
(Word Health Organi1ationl. 
International Register of Polentially Toxic Chemicals 
(Uni led Nat inns Environment Programme 1. 
Occupational Safely and Heahh Adminis1ra1ion 

(OSHA. \ISAI 
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Emergency .{ituatimu ari.{e Jue to failure of plant equipnu•nt. 
lmnwn failtm· or natural calamities. Tlie.{e may inrnfre fire 
explt1.{im1. i11jury. r111·ir1111m1•111al lia:arJ. lo.u of nmtainnu·nt. 

EMERGENCY SAFETY PROCEDURES SHOULD 6E 
CAREFULLY PREPARED AND CONTAINED IN A CON
TINGENCY PLAN COVERING : 

• PRE-EMERGENCY MEASURES TO IDENTIFY AND 
CONTROL lfAZARDS. AND TRAINED PERSONNEL IN 
THE COPING PROCEDURES: 

• ACTIONS TO CONTAIN AND MINIMIZE HAZARDS 
DURING EMERGENCY. MANAGEMENT SHOULD CO· 
ORDINATE WITH LOCAL AUTHORITIES AND PRO
VIDE TRAINED PERSONNEL TO COPE WITH EMER

GENCY. 

K::y clcmcnh for con,idcr:uion in guideline implementation : 

I. Internal and third party a'~ssmenl of ha1ard . 
., Alenness level 11ming of high risk areas of the plant . 
. l Documentation of cmergeni:y pr<~cdures. 
4. Re~rnlar practice of emergency procedures. 
:'i. Coordination of ,afety :11:ti1m' during emergency. 
6. Warning systems and communication with neighhouring 

community. 
7. Po\I emergency reporting. 'alvage. lo's a'ses,menl I and daim I. 

repair and recommissioning of planr. 
H. Modification and improvemcnl of procedures . 

. .H. 

Emergency 
Safety 
Procedures 



·--------------------- - -~ ---~----------

Occupational 
Health 

Monitoring 
Ht·.ilrh assessment of wt1rl.:er.t l1andlin.1: pestit-ides along M"ith 
hiolt>girnl mt1nitoring and medical r1:amination is essentialji1r 
the .tafety 11/ M·orl.:ers and may identify early swge 1>f health 

de,·iations. 

AN OCCUPATIONAL HEALTH MONITORING PRO

GRAMME APPROPRI •\TE TO THE PRODUCTS AND 

PROCESSES SHOULD BE P~OVIDED FOR THE 

WORKERS BY MANAGEMENT. MEDICAL RECORDS 

SHOULD BE MAINTAINED. 

Key clements for consideration in guideline implementation : 

I. Pre-employment an<! periodical e:o;aminarions. 
2. Assessment of pe~ricide exposure. 
3. Personal and sratic hygiene monitors. 
4. Inhalation exposure assc:ss1111:n1. 
5. Dermal exposure assessment. 
6. Threshold Limit Values ITLV). 
7. Maintenance of individual hec.lth records. 

• .lK · 



Tire use of appropriate Personal Protectil'e Equipmeflt ( PPE i is 
a safeguard to any person and cannot he substituted hy efjecifre 
engi11eering nmtrols. need for sound K·orking practiceslcondi
tions "''d personal hygit•ne. 

Personal Protec
tive Equipment 
(PPE) 

WORKERS IN PESTICIDE FORMULATION PLANTS 

SHOULD USE APPROPRIATE PERSONAL PROTECTIVE 

EQUIPMENT (PPEJ WHICH SHOULD BE PRCVIDED BY 

MANAGEMENT. 

Key elements for consideration in guideline implementation : 

I. PPE programme and enforcement (responsibilities defined). 
2. PPE appropriate to process and hazards category . 
. l Comfort in use of PPE. 
4. Decontamination. cleaning. maintenance and storage. 
5. Training in proper use. 
6. PPE for emergency situations. 
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Ventilation 

Properly des(i:11ed \·e111ila1ion is essential in all pesticitle plants. 
laboratories at1d warehouses to minimi:e the effects of do11ger
ous jim1es. \'Opours and t•dours. 
This problem is a,i:gra\·ated by hot climates. 

ALL PLANTS. LABORATORIES AND WAREHOUSES 

SHOULD BE PROPERLY DESIGNED OR MODIFIED TO 

ENSURE REGULAR AIR CHANGES AND. WHERE NE

CESSARY. PROVIDED WITH ASSIST ED AIR MOVEMENT 

USING FANS OR EXTRACTORS. 

Key elements for consideration in guideline implementation : 

I. Correct location of wall and roof venls. 
2. Fan assisted air flow. 
3. Con1rolled storage ot materials for good air circulation. 
4. Spot ventilation. if needed. 
5. Monitoring of air quality in buildings. 
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Medical 
Facilities 

The prm itit111 ofadc•quate "1edical facilities in pesticide formu
lation plantJ. i.t normally a legal rt>quirement stipulating mini
mum acaptahlt> standards to ensure ht>alth and safety of the 
M·orkers. 

THE PESTICIDE ffiRMULA TION PLANT SHOULD PRO

VIDE WELL EQUIPPED MEDICAL FACILITIES AND 

QUALIFIED PERSONNEL TO HANDLE ALL MEDICAL 

REQUIREMENTS RELEVANT TO THE TYPE OF PRO

DUCT FORMULA TED AND SIZE OF THE PLANT. 

Key elemcnl~ for considera1ion in guideline implemen1ar1on : 

I. Number of workers on-sire. 
, Professional se "ice~ of occupational heOlllh professionals. 
~- Conlracr with emcrgen.:y hospi1al and ambulance service. 
4. Adequate medical emergency equipment 
5. Supplieo; of medicines. drugs and antidotes. 
6. Firsl aid training. 
7. Periodical medical checks and individual health records. 

-41 -



Accident 
Reporting 

Accidl'nt rl'porting and im·estigarion of causes art' 1·ital in order 
to pr~wnr further affidents. 

THE ESTABLISHMENT AND MAINTENANCE OF SYS

TEMATIC ACCIDENT REPORTING IN ACCORDANCE 

WITH NATIONAL OR INTERNATIONAL STANDARDS 

SHOULD BE THE COMMITMENT AND RESPONSIBILITY 

OF MANAGEMENT. 

Key elements for consideration in guideline implementation : 

I. Reporting system - Anneit 2. 
2. Process for follow-up and actions 1aken. 
3. Maintain accurate records. 
4. Sharing of accident uperiences. 
5. Reporting ro utemal srarutory authorities. 
6. Analysis, evaluation or accident reports for corrective measures . 

. 42. 



An Em·ironmental Impact A.ut•.ument I El:\I identijies the po-
tmtial impat"I of a 11ew or moJijied plant and lwM· this may hr 
eliminated or mi11imi:ed at the Je.{i.s:n stage. /1 i.> particularly 
important to carry 0111 011 £/.-\ in .fit11a1iom where l11(·al legisla
tim1 and plan11ing controls art• i11udeq11a1e or nmr-exi.went. 

Environmental 
Impact Assess
ment (EIA) 

A FORMAL ENVIRONMENT AL IMPACT ASSESSMENT 

(EIA) SHOULD BE CONDUCTED AND DOCUMENTED 

FOR NEW PLANTS AT AN EARLY STAGE AND ALSO 

FOR MAJOR CHANGES IN EXISTING PLANTS. 

Key elemenrs for consideration in guideline implemenrarion : 

I. Site location. 
2. Disposal of solid wastes. liquid eftluenrs and gaseous emissions. 
:l. Containmenr of spillages. leakages and wastes. 
4. Compliance with local legislation/standards. 
5. Destruction of u~ed containers. 
6. Flora and fauna protection. 
7. Soil and groundwater contamination. 

··'-'· 



Proximity 
of Dwellings 

Hmue.f. hospitals a111l sclwo/.f .filed in dose proximity to a 
pt•.vtic·iJe form11/e1tio11 plam can lead 111 extremely sensitfre 
.titmirimu. Complaints rele1ti11.i: to m1ise111ce-11oise. 1"1011rs u11d 
m'1tl trabic" nm he e.tpected. Tire t'\"t'111 of u fire or mher serio11s 
emt•rge1wy sit11atio11 n111/J rt•.mlt in tire .tt•1·eri:· re.ttriction of 
ji1t11re actfrity or e1·e11 site do.mre. 

A FORMULATION l'l.ANT SHOULD PREPARE AND IM
PLEMENT AN EMERGENCY PLAN WHICH CONSIDERS 

THE PROXIMITY OF DWELLINGS. 
SITE OPERATIONS SHOULD UNDERGO A SAFETY AND 
ENVIRONMENTAL EXTERNAL IMPACT STUDY. 

Key clcmenls for consideration in guideline implemcniation : 

I. Community relations initiatives - Sile representative -
Information on safely systems installed. 

" (nves1iga1e and respond lo all complaints. 
l Open-house policy - Discuss operations and concerns with 

local rcsidenl'i. 
4. Prepare action plans for implementation in event of an emergency . 
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'raste materials arising from pesticide ji1rm11/a1ion are poten
tially toxic. pol/111in.i: and cmtly ji1r disposal. 
Recydin.~ 1'.fal/ wastes. M:liere pouihle at source. is euential to 
minimi:e q11antitic•s ji1r disposal. 
l\11111-renll"erahle waste'.{. 1111/e.u properly managed during Jis
po.fa/ may prt'.h'llf toxic exposure and contamination risk to h111'1 
man and the e111·ir1111ment. 

WASTE MINIMIZATION AND RECYCLING SHOULD BE 

REGARDED AS AN INTEGRAL PART OF THE FORMU
LATION PROCESS. 

NON-RECOVERABLE WASTES SHOULD BE SAFELY 

DISPOSED IN A LEGAL AND RESPONSIBLE MANNER. 

Key elemenis for consideralion in guideline implemeniation : 

I. Waste minimization s1udies. 
" Process selection and modifo.:ations . 
. l Quantification of recovered malerial,/hencfits . 
.i. Safe disposal of non-recoverable wastes using Best Available 

Techr,ology 1BAT>. 
5. Records - compliance with disposal regulations. 
6. Off-'iitc~ disposal through certified conlractor using BAT. 
7. Community's right to know. 
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Decommis
sioning of Pes
ticide Formu-
lation Plants 

Pe.uicitle forn111lation plants may he dosed or mm·ed to another 
silt' d11e to economic. health or em-ironmental nmsiderations. 
This may inmfre dispt,sal t1f 11n11seJ or 11nwanted raM· materials 
and products which may create safety l1a:ards. 

DECOMMISSIONING OF PESTICIDE FORMULATION 

PLANTS SHOULD BE CAREFULLY PLANNED AND 

CARRIED OUT BY TRAINED PERSONNEL Wim THE 

KNOWLEDGE OF THE APPROPRIATE AUTIIORITIES 

AND THE SURROUNDING COMMUNITY. 

Key clemcnls for considera1ion in guideline implcmcnrarion : 

I. Communi1y's righl to know. 
2. Classificarion of chemicals and wa!'.lcs . 
. l Re-use and/or disposal of producls and cquipmcnr. 
4. Site decontamination. 
5. Final clearance hy appropriale local au1horities . 
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Disposal of 
unwanted 
Pesticide Stock 

Stoel of umnmtecl pc'Jlicicle.t Ji1r n1riom rc·c1.m1u may c1cc11n111-
/c11e into large q11c1111iric•.t ji1r Jtorc1gc•. Thc'.H' preJc'lll .tpecic1/ 
prohlemsji1r c/i.t{'f 1Jc1/ {'flrtic·11/c1rly in Jnd11pi11g n111111ric•.t "·here• 
.mi1c1hfco Ji.tp0Jc1/ tc•clmo/ogie.t mlly 1101 o"i.tt. 

UNWANTED PESTICIDE STOCKS SHOULD BE CLASSl

AED.SAFELY OVER-PACKED. LABELLED. RECORDED 

AND SECURELY STORED TO A WAIT RE-USE OR DIS

POSAL OPTION. 

Key clements for rnnsiderarion in guideline implcmen1a1ion : 

I. Gl>tid 'rod; forc:casring and rumaround . 
., Reformulation for use if sui1ahlc . 
. l Sdl or give: 10 apprll\ed U\Cr, . 
.J. ldentiftca1ion ewer packing and recording. 
~- Safe and secure: 'lorage. 
6. Di,po,al initiatin·, - Incineration - Cio,·ernmenl -

mulrinational. Shared cenrral rc:,ource,. 
7. International Group of National '''"1'.·iations of Manufacturer' 

of Agrochcmic.11 ProducMCiff APICiuidancc: Booklet. "Dispc1'al 
of l;nwantc:d Pc:,ticide Stock, ... llJlll. 



Product 
Selection 

Pes1;,-;J,• t1<"1il"t' i11grc•din11s t111d t1dj11n111f.{ i11d11<li11g Ji/kn. 
soln·ms .. mrft1c·1,1111J. mc1y Prt'S<'lll ht1:c1rcls 11ft11xicity .jlt1mmt1hil

iry ""'' ,._,p/osi1m. 

PRODUCl'S SHOUID BE SELECTED ON 11fE BASIS OF 
A FUlL APPRAISAL OF TIIE HAZARDS ASSOCIATED 
Willi TIIE RAW MATERIALS AND TIJE TYPES OF 

R>RMULATION. 

Key elemenh for i.:onsideration in guideline implementation : 

I. Marerial Safety Data Sheeh ( MSDS ) . 
., Prm:cn rechnologie, . 
. l In-house pnll.·es' dara . 
..J. Qualiry conrrol capahiliry. 
5. Fonnularion rei.:ipe 'h.:er. 
6. Ra" marcriab specifo.:arion,_ 
7. Suitahiliry of pack;iging ma1cri;1k 
K. Documenrs on hanned or rc,tricrcd pe'ricidc,. 
9. World Hc;1lrh Org;milillion d;r,,ifo:arion of pe'licidc' ha,ed on 

ha1ards. 
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Safety 
Audit 

Pt•rioclic i11ter11al or e:rtemal safe()· re,·ieM·s or audits. assist i11 
the early iJentijication of ha:arJs and their comm/. /nmfre
metll of management and K"or/.:ers will create awareness auJ 
respmuihility ;,, the saji· operation of a pesticide formulation 
r>latlf. 

AN INTERNAL PERIODIC SAFETY AUDIT SHOUID BE 
UNDERTAKEN BY A TEAM COMPRISING MEMBERS 
FROM WITHIN AND OUTSIDE THE COMPANY, IN

CLUDING MANAGEMENT AND WORKERS REPRE
SENTATION, wml AT LEAST ONE MEMBER KNOW
LEDGEABLE IN SAFETY, HEALTif·AND ENVIRON
MENT AL COMPLIANCE AS REQUIRED BY LOCAL 
LAW. 

Key elements for consideration in guideline imple:;1entation : 

I. Check.list for audit. 
2. Regular audits - All staff levels involved. 
3. Hat.ard controls. accident repons. hiological and environmental 

monitoring. 
4. Equipment maintenance. training schemes. 
c Safety interview., - Discussions with staff. 
6. Recommendations. follow-up actions. 
7. Puhlicize actions - Results of actions taken . 
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Risk 
Assessment and 
Management 

:\.ue.t.m1e•nt 1111J m111111gc•mem of ri.{h i1111 ji1rnm/111io11 p/11nt C1re 
c'.ue111i11/ demt•llfs of Cl progrnsfrt• m·c·ral/ site saji•t_\· strate.s:y to 
en1/11111e potellliCll ri.d; 11rec1s ""'' implemc•111n>rn·cti,·e11ctim1s to 
prt•\·ent '"·curn•nn•s. 

RISK ASSESSMENT AND MANAGEMENT SHOULD 

FORM A PART OF THE OVERALL SITE SAFETY AND 

ENVIRONMENT AL STRATEGY AND BE ALIGNED 

SPECIACALL Y TO THE PRODUCTS AND OPERATIONS. 

Key clements for consideration in guideline implementation : 

I. Design. planning and modifo:ation. 
, Safety inspc<.:tions and audits . 
. t Elimination/redu<.:tion of risk. 
4. Standard operation procedures. 
5. Contingen<.:y planning induding mutual aid arrangements with 

ncighhouring plants. 
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Training 

Ongoing and regular trui11in.i: of ull staff is essential to promote 
t1wareness of safety needs and a/.m to prm·ide nece.uury knoM·/
eJge and .d:i!J.s to pre1·ent or minimi:e lia:ards. 

Rf.GUI.AR TRAINING AND REFRF.sHER PROGRAMMES 
FOR STAFF AT ALL LEVELS IN THE AREAS OF 
SAFETY. HEAL111 AND F.NVIRONMENTAL CONTROL 
MEASURES SHOULD BE IMPLEMENTED. 

Key elements for consideration in guideline implementation : 

I. ldcntili<.:ation of training need.-;. 
2. Development of !raining plan. 
3. lmplemenra1ion. 
4. EYalua1ion and recording. 

:-i. lmpnwcmcnt of training programmes and refresher cour1;cs. 
6. Training of the trainers . 
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Security of 
Plants 

Security risks arise from 11na11thori:ed entry or actfrity in plant 
premises. infrastr11cture. systems and facilities. 

'DIE FORMULATION PLANT SHOULD BE SECURED 

AGAINST UNAUlllORIZED ENTRY AND SECURITY 
ARRANGEMENTS SHOULD BE PERIODJCAU. Y RE

VIEWED AND UPDATED. 

Key elements for consideration in guideline implementation : 

I. Security of total premises 1houndary wall/fence. garc~. lighting). 
" Security guards I own \!mploycd/ hired). 
J. Security of individual activity unit I plant. warehouse. elc ... ). 
-t. Workers ide:llity. 
~. F.ntry pass system for visirors. 
6. Security of records. 
7. Liaise °"'ith police. 
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User and 
Environment 

Friendly 
Formulations The imprort•mt•lll ofm·erall safetyji1r hotli tilt• m1.1t111fact11rer and 

11sa is dept•m/n1t upon tht• co111imu111s risk a.ue.umt'llf a11d 
modificatio11 of pr11</11ct ji1rn111latiom from mon• ha:ardo11s to 
more ma a11d e11\'irt111mt•11t frie11dly mataiah. 

MANAGEMENT SHOULD ADOPT STRATEGIES TO 

SUBSTITUTE HAZARDOUS FORMULATIONS WITH 

SAFE AND MORE USER AND ENVIRONMENT 

FRIENDLY TYPES. 

Key clements for consideration in guideline implementation : 

I . Reduction of inflammahlc solvents and propellants. 

2. Mort• water-hased products. 
3. Dust-free granules. 
4. Liquid seed dressings. 
5. Appli<.:ation-Reduced-Do"age rates. 
6. Use of ozone-friendly propellanh. 
7. Slow release fonnulations. 

H. Rio-pesticides. 
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Integration of 
Safety with Loca 
Administration 

Tile in-/lmue safety pmced11n'.~ a11d t•q11ipmet11 of tilt• formula
tion plam can he linked M·ith existing pmn·d11ral req11ireme111s 
and facilities of the state/local atlmi11istratio11 and sen-ices. 
Tllis optimi:t•s tile safety of tht• plam. 

INTEGRATION OF SAFETY WITH LOCAL ADMI

NISTRATION AND SERVICES SHOULD COVER THE 

STATUTORY REQUIREMENTS OF A ROUTINE NATURE 

AS WELL AS THE MEASURES TO BE TAKEN DURING 

AN EMERGENCY. 

Key clements for consideration in guideline implementation : 

I. Routine inspections - actions. 
" Environment protection system -effluent treatment. air. wat~r 

monitoring and use of approved landfill sites . 
.l Procedures and resources to be ulilized during fire. 
4. Si1fe1y meilsures in case of an accident injury. poisoning or 

natural calamity. 
5. Information and reporting 10 the local authorities . 
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Maintenance 
of Safety 

Data bank 
Tire efficient input. re1rie1·al and protfftion of records t1re 
e.uentit1l to ensure LI quantitati1·e and qualitutil"e future base for 
monitoring and impm1·ing Safety. Health and Em-ironment 
I SHE I u.fpt'Cts of operutionul acti1·i1ies. 

THE DEVELOPMENT AND MAINTENANCE OF AN EF
FICIENT SAFETY DAT ABANK SHOUlD FORM AN IN

TEGRAL REQUIREMENT OF PES'nCIDE FORMU

LATION ACTIVITY. 

Key clcmenls for considera1ion in guideline implemcn1a1ion : 

I. Collec1ion. processing and maimenance of safety dala . 
., Da1a classification and prolec1ion. 
J. Confidenlial and open-access . 
.t. S1orage 1ime limit of records. 



Worker/ 
Management 
Responsibility 

Both m111111gemt'lll <111d tht• ''"''rliforce hll\"t' ll shan·d n·sp011sihil
ity 1111J commitmt•llf to 1•11.mn• .{lljt• 1n1rb11g n1mliti11m 1111J 
practin·s 11·ithi11 tilt· workplan·. 

A COMMI1TEE OF WORKERS AND MANAGEMENT 

SHOULD BE FORMED TO MEET REGULARLY TO DIS

CUSS AND AGREE ON SITE SAFETY POLICIES AN IM

PLEMENTATION. 

Kc) dcmcn1s for consideration in guideline implementation : 

I. Management/workers group meetings . 
., Worker oh\ervation\ and feedhack . 
. t Resources and manpower commitment. 
.J. Training and communication. 
~- Perfonnance - joint review\ and actions. 
6. Periodic and emergency meetings . 
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Insurance 
cover 

/nsuranu is necessary to nn·er damages to plant personnel. 
neighbouring community and em·ironment. Insurance is not a 
substitute for safety mea.mres hut guarantees the economic plant 
1·iahility in the erent of an accident. 

MANAGEMENT SHOULD TAKE INSURANCE COVER 

AGAINST DAMAGES INCURRED IN ANY ACCIDENT 

IN ADDmON TO NORMAL LEGAL REQUIREMENTS. 

Key clements for consideration in guideline implementation : 

I. Scope of cover - Annex 3 
•Personnel injuries/present and long tenn medical viability. 
•Neighbouring community and propcny. 
• Environment damages. 

2. Third party risk against tram.pon and transit accidents. 
3. Periodic appraisal of insurance coveragl". 



Role of Governments 

Governments should 

I. Ratify the lntegr.ued International Safety Guidelines for Pesticide 

Fom1ulation and take necessary measures to assist pesticide formu

lation industries to adopt the guiddines. 

Consult intt·malional organiza1ions and make necessary requests 

for advisory services to improve Safety. Health and Environment 

<SHEi aspects related to pesticide formula1ion in their countries. 

3. Provide co-ordination between industries and relevant ministries to 

facilitate impkmenlation of the safety guidelines. 

~- Provide necessary incentives for improving SHE aspects related to 

pesticide formulation and encourage introduction of cleaner tech

nology. safer and environment friendly products. 

5. Keep the community informed ahou! local pesticide formulation 

plants, their safety records. the waste generated and disposed of 

every year and step' taken 10 minimize waste. 

6. Take necessary steps 10 join lhe UNIDO-Glohal Network on Safety 

1GLONESA1 in pe'licide formulation and seek on a cost 'haring 

hasis, and through Technical Cooperalion among Developing 

Counlries <TCrx· l. assistance from international organizations in 

order to improve the overall safely in peslicidc fomlllla1ion for the 

hcncfit of worker .... u'crs. the communi1y and 1hc environmenl. 
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7. Encour..ige unifonn accident reporting for the pesticide fonnulation 

industry and share the infonnation with the Member Countries of 

GLONESA so that they could benefit hy preventing similar types of 

accidents. 

8. Promote through regional or sub-regional networking an efficienl 

and economical way of dissemination of infonna1ion through a 

centralized databank. 
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Role of the Industries 

Industries should : 

I. Take necessary sters to adopt measures to improve safety. health 

and environment (SHE> aspects related to existing pesticide for

mulation plants or installation of new planb.. 

2. Maintain close contact with the local community and the authorities 

to make their plant operations transparent with respect to SHE 

aspects. 

3. Seek assistance from international organizations directly or through 

their government-. 10 provide information on international specifi

cations or standards whenever needed and in gelling advisory 

services 10 improve safety measures. 

4. Co-operate with the local authorities and other chemical industries 

10 solve waste disposal problems. 

5. Maintain a da1abank regarding their waste generated. recycled/re

used and disposed of and aim al minimization of waste. 

6. Endeavour 10 introduce cleaner technologies and consult their 

governments regarding sui1abie assistance for adoption of new 

technology. 

7. Establish product stewardship so lhal their products arc monitored 

with regard 10 their safety and acccp1allili1y lly lh~ users. 
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8. Follow strictly ··good manufacturing practice .. and .. responsible 

care .. in their formulation activities . 
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Annex I 

Material Safety Data Sheets 

The criteria for the preparation of Material Safoty Data Sheets for hazardous 

chemicals should ensure that they contain essential information including. as 

applicable : 

I. chemical product and company identification I including trade or com

mon name of the chemical and de1ails of the supplier or manufacturen: 

., composi1ion/informa1ion on ingredienrs tin a way thal clearly identities 

them for 1he purpose of conducting a ha1.ard evalualion): 

3. ha1.ards identification: 

4. first-aid measures: 

5. tire-fighting mea..,ures: 

6. accidental relea.o;e measures: 

7. handling and storage: 

K. exposure controls/personal protection (including possible methods of 

monitoring workplace exposure); 

9. physical and chemical properties: 

10. stability and reacli\·ity: 

11. toxicological information I including the potential routes of entry into the 

boi! ~ and the possibility of synergism with other chemicals or ha1.ards 

encountc-red al work l: 

I:?. ecological information: 

1.l disposal considerations: 

14. transport information: 

15. regulatory information; 

16. other information lim:ludinc the date of preparation of the Material 

Safety Data Sheen. 
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Exemple of Material Safety Data Sheets 
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Accident Report 

• Cnmp:an}1Pl:an1.. .......... . 

• Tnnc ,.,.. ~1Jcni 

• Pb..-c .. 

• Aulh• lleo< mfonnal }•"" I I no I I 

In un 10 111 !\.Ldcn;il · !Cd 
own pcn<111ncl 
o<hcB 

1111\ rdca<CJ 
nc:tdtpLlc illll<'lllllb 

lar amounL• 

l\.l:un p.•"-"C"-'·. 
~.art nf pn..:~'
Dc\l .:c .. 

I I 

Rdca..r 

Annex2 

I I 

Matcnal'<'Chcmr.-:il• tn'<~\CJ (l."•1111111<>11 n:unc. ~ncn.: name. WHOd.a. ... "hl."al1<111 
QICl1'"1 · (nnnulallnn .:nJc) 

Value .. r ln•I prnpcrt} 
Cclll'iC<jUCRllal lcM (Jc>\•numc Cll."I. 
Cc111!.C<jUC111lal le"'' (in<I 'ii!IC ell.") 
IRJUrtc• le. pc:r•n11' 
E11\lrc111mc111 Ji1magc Nn I I Sh11h1 I I t'l.lal1um I 
Prnhabl~ •·au.c (.CC .:•-.!in~ Ir.I. Jo •••I u.c l."1-.lc 11111}) 

E\lcn'l•c I I 

Sh<wl tJC'l."npl1<>111~ 1hc 1nc1Jcn1 "tlh l."•111.C<jUCn•·r• ''""al"' he ;1ILl\:hcJ) 
f lnt11a1m11 C\Clll. cqmprncnl 1n•1~•rd. ill."11\ ti} al 11111c ·~ .-.cn11 

n l'l1tnl "1.ef\dJt'r. M:1\l-. m.1no1icmtnl 1 POl.tll 1'1('r,•tn. 
l'lanf ~(Cf) nMn.tJ:ff. 1'1anl. ri'k 1n.1na~tmcnt. llr.1tl oflltt 
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Annex 2 (continued) 

Accident Report, Coding List 

Operation during which lhe incidml started 
I SonnO!I pr0Jui.:11un/v..0R. 

St.an-up ,tf pr,-..-c,.,..'c'lu1pnwn1 ch.: ... ,.,.,,run 
ShutJo-.n of prf'-.:c,,/,tuppan!? ol ma4.'.hmcr~. cti..· .. 

.i fJ1lun: m pn...:(', ... i1;11m:L:t1\(' 3t.:ltnn 

Rcp;,11r./ma1nh:nani.:c/in,1allJli1tn/m,-..hfiL·at;,lfl 

h Loadmg/unhtaJm~ 

7 Tran,ron 
Wcd.cmUnai:h111r other 11me clUhtdc ""r~m.,: hour.,, 

lJ Other op:rau,mfnol ~no'An/,1f no 1mportom4.'.c 

Tri,grr e•enls - Causes oi escalation 
:\i'N:'1L.'(." llf l;\tlaJcllUJ .. '~ ol 'ak'J tlC\I((' 

Sith.·1~ JI."\ 1\.°(' not foni.:uomn~ 

Other ..:on,1ru"·11nn tldr:i.:h. fJ1lurc' 

Wron~ or IJuh~ i.:on,1ru"·t1on 01ah:n;1i 

Shorti.:1tm1n~' in lhl" pmu•,, rm 1h t.:onlml '~'IL'm 

h Poor 1o.ond11H1n ,tu1..· h• zn,uffo.:u:nl m;unh:nani.:c 

lfk.'orr .. ·d u'l" of c14mpmcn1 or m.a1c:n.ll 

ln .. uflit.:u~nt 1r,1rui.:tum,/trJ1mn~'upcn ''"'" 

~ 1..ad. ot' "''pcnc:n"·~ m Jut\o/tcmpour} m.anp1'-'Cr 

10 Hum.an c:m1r/illni:..,,/,.m.·h:'"""c" 

11 Other mg~"·rn1~ \.'\.\.'Oh Wh1"·h ' 

I:! Cm~ not kno"" n 
t l ln"·om:\."I pl;ml lc-.:.111of1 or l.1) -out 

1-' ln.Kk41u.1h: ... 1mdur.al fir"• or "''f'ln ... um proh:4"11on 

I ;iii Lh:il. ol .11<h.·\.'/1o.·r;an1m"•d 'f'J"(' 

lh Jn ... ulfu.:1L·n1 fart• hg:h11n~ or r"''"u"' m.a1cn.al 
17 lm.ull1,.;1('0I '"'lrU\ll1m ... 11r rr.unmJ! l11r l>'ffi('rp:cn\.~ 

IM 1>1 ... rq:.1rtl of c:.1rhrr llJm.t~L'' .an1I h,11i1nlou' in..:1lknh 

I'> c >thc:r ".1u ..... • ... 1m.rt.·.1 ... mµ the 1t_.m.1)!c'. Wh1l'i1 .' 

( 'ausn of product liability Incident~ 
ftrodul'l 'IUJIH~ '""''not L"nrrl"'JM'"'' '" lht ... pcl·1fo.:J11tm' 

ftrt"lul'I '' f'01~:1t.1nJl 11111tk41u ill' 
Pn"lul'I clam.1tic.:d durm)l tr.m,p.trt ll".)t rl"..,1tll!l"' of olhl"r f"'c"lu1.:1' 111 thi: 1.ank 1 

P.1d.m)l d.1m.1trc1l 1lunn•'. 1r11n .. port 

Prc"lul'I or p.u.·i1.1nJ.t d.10l.l).!l"d u1 mtl'n.!c:ch;Ut" ... corilJo?l' 

ln,umncnt opt'rdtmnal 10 ... 1nu.:uon ... 

1·~r('rror 

Othtr l'•Hl'l°' r1•l;1lf"d 111 prnclud ho1h1hl) 

So.I lc'JOl,1mm.11inn nr w.1ll"r l'OOl.1"1IO<lflon 
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Annex 2 (continued) 

Formulation Type Co1es 

AB !!r.un h.au I.I '1<1u1J 

AF. .Jttl"tll LP hi.fu''' r.i ... 1r..· 

AS Oklut'OU"' '4.tlUU"'\ LS h'fUIJ 'CXlf trt:JltnCTll 

BB "''"'~"··· \IC m1...:rtl\.'.J("Uk "'U"P.~'ltlfl 

BR hn'f~l!c \I(; m...:nl~r.anuk' 

CA \."\lilllR~ .l~L"Rf \IS ma .. 1 .. pra~ 

CB ha.11 \."1lf\Lc-ntr.11c.· '\B fo~~zng 1,:on..:en1r:11(' 

n; C:l'l\."ap,ul.arat irranuk' OF 111l·m1~1hk tl''"'.ahk ,.·,)f\\.'1m1ra1e 

C\I -.:rt." am OI "''' CR '-"')'I.ii' OL 01f-m1~1h1(' ht.fUl1l 

cs i.:.ap ... ui(' .. u .. p:1hnm l'A ra .. rc 
DP 1tu"ra.l'llc P"'"'i.lcr PB pl•!C l>•1! 

DS •Ir) "'~i.l 1rr.1lmC"nl PD p.w~on tlnnll. 

f.(" cmul .... 1riahk 1.·1m..:cnfrat.: PO pour-on 

F.\I c:mul''''" PR pl.mfroctict 

F.O '-'.Ucr-m-oll c.·muh1on PS \.CcJ "·oatcd -. uh ii pc .uc.·1Jc 

l'W 01l·tn·\\.th:r emul .. 11lfl PT pell ch 

f(" l1'fu1J...:r~.am PW p.1..-,dcr 

Fl> .. mu~c JIJI PY pump "'pr.1~ 
f(j hnc ~r.anuk·, RB h.11t : fC'.ki~ for U'4." I 

FP .. mo•:t>Jnr:tlitl" RS rt.kl~ ·IO·U..c" ,u,pcn .. um 

~s n., ......... lc 1:on,rnsr.11c tor '4,"(',f lrt.llmcm SR .. ,:r;.ap hoau 

n 'molt.c." IJM('1 SC ,u,pcn,100 ,;on,c."nlr .1h." 

Fl fom1)!.1nl S!i ..... uc.•r.'ot1luhlc i:r.inuk' 

FW 'molt.~J'l"lkh SI. "'luhli: ..:1m1.:i:nlr.lh.' 
(;A 

-=·"' 
~\I ... ohd m.111.•n.ai 

1;H i:r.1nul.1r h.ur S:\ "'luuon 
{;f' ,:.a .. ·i:l..'OC'r.11mi: pro,lu" t SP ...... 1c.·r .... ,1uhk P'"''kr 
!ii· ,molt.i: i:ranulc.- ... SS ...,~lcr-,oluhic." Jlt'"'lcr for "'c.·d 
(;(; m.a"ri')!ranuk' trt.a1mc.·n1 

(;(. i:cl ST ...ctd 1rc.".1lm-:nr 

1;r fl1HfU,f SI t ·1tr.1 I .11'4 \"olumc.· "'U'fl"""''"" 
c;R i:r.rnulc.•, Tl! IJl>kl 

!iS ~re.a"' re tr1o:hn1..:.d ni.11 .. ·n.11 

'" hnl foJZJ!ln): ,·on,·cntr.llc." fl• 1r.1c.·lt.mjo!~'"''itr 

I!" 1mprca:n.&fc."1li:11ll.1r TW f't4IO J'l.llL 

1\1 1mpr('~n.1tc."d mJfl"fldi 11. 1 ·11r.1 l.o..., \:olum1o.· h~uul 

IS 1mprcttnJtt"1I .. rnr VI' v.1p1ur·rC'l('.1,1n)t pr1"lm:1 

IW 1mpn.·,zn.11c1I °"''f''")! "ltlfh we; ..... 11er·1h'J'l"'''hk ~'r.muk .. 
K'\ "nl1I folo!Jllll~ 1,.·nnt:('Off,lff' WP .... r11.11'\kf'U"'1kr 

I.A l.kllllC'f WS .. 111rr) for ..c"l"1I 1ri·.11mcn1 

I.I· h•1111rl fum1~•nl \H ...,.1tf'r-,11fuhkt.1M<'t 
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Annex3 

Basic Insurance: 
Guidelines on Specific Classes of Insurance 

RISK CLASSES OF PVRCHASER 
INSVRANCE 

A. PROJECT RISKS 

l'mnnnxnl ....i .... ...,_. .... r...,.p,.,..,......._ Ill< ha)cr n< lhc ..tier ckpmdins 
pJd.,. -...a •. wppl1n -• ....... 1hc lcnn.• "' .iupmm1 
1---loqlc 

lowb. snatcnah. wppho. 1--orlhc•ork• Ilk hu}a or 1~ wllcr.1n101n1 

<qUlsm-' anJ ••"" IR pn>pCS• ""'*' nn ~•c r niani- ""~·" 
Cnntr;a1or'' pl;nl ...t cqn1psn1 lmur.nx nf cnnlr.ll:t•'li' a.imp ("nn1r.a:11w, 

mcnl 

f'rnj«I dcla}' foilcMnlJ h'°'' or Husn1es" 1t.icnup1nn IR.'\1113KC' lb.: hu}n nr lhc' wlkt 
I tbnu- 1n .,.,..,,, ill' on '"'c 

lnc:adcnh GMJ.\IRJ IRJU110 In •hlrJ I J;ihhl) ,,,. ••.• .....,. J<OCl'.i l11C hu}cr or 11M: "Kil<f. 1n Jnent 

por11<> -i or~ h> 1i.n1 hahdn} 1mur.n;c ........ 
1 ....... ,, N'lll:ll!ft\ 

hull) dcS1JR. mpnccnn~ and rrn(cn1Clftill 1ndcmna1) 1n ... nnr..:e rn""''°''"" •chua.1'\ cnpn1%M. ,_, 
.-...va:1manalf'CI'' 

ln1unn. 1lllK\' C.ilUd ro l:mpl")'Ch lr.,.hl~ IR.\Ut311Cc .\II anplo}Cf' nn "le. tmlc·" 
cmpln}«' thar cmplo'"' nnf pcnn111al fo 

""' 
a. PERFORMANCE RISKS 

f·11"MK1aii S'IMM11CC'\. '\IJKI} I md<r and pnfnrm;11u .,. .. ,, m rcndCTCI''\, wJlcr ('Olltf..-1flf•. 'lliUh 

"'nb ,. ............ 4.'.0IUr .-:Ion on h(fylf of then 
d•C'l1('\ 

'"'"""'' ,. ....... ...,, _, ,., l'1nd111.1,......1CCS P,0\1dal h) ..tin ;o1d "' ............. """"''..,. 
c. OPF.R.\TION.\L RISKS 

. I j~' nf or 1~t 10 the p1,.11 . lke.lk••,"n '' moa·h1flC'f) . 
nf'ln'\tnn nf "'"''°'" H'ftWh . ftu,ttw"' 1n1cm1pt11'"" . ln111nc' rn rlnrd 1tMt1c' Mkl 
....... ,.. .............. ) ............. > < >n IP""J: tn,Ut.lfk'(' I he n"n<r nl lhc' JJl..nt . \utornnt"lc' . lnJnnc11 lo cn1pl1t)"'· 
1llnc'' n( tmpht) ""' . l·r;91•l11ltnt ill:I\ of crnpln)«' . f IRMM'l.li def.Miii nf Cll\lnnM"n 
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