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E:XPLANATCRY NDrES 

Only a few abbreviations hc:v..: been used in th~ report. 

These are explained -
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Air Cortlitioner 

Director General 

Emulsion Con: ent rate 
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Engineer 

Gas ~hromatography 

High Pressure Liquid ChrOmatography 

In:luding 

Kilolitres (1,000 litr~s) 

Kil0metre 

Laboratory 

Managing Director 

Mini:num 

Myanmar Pharmaceutical Industries 

Medical Treatment 

Nota Bene (Note carefully) 

Alright /Sat i sf E.Ct ory 

Ref eren:e 

Standard Operating Fra:eJure 

Quality Control 

Unit sd Nations Devel or.ment Progra!T!Tle 

" " Industr i c.l :)evel O,Fr.lent 

Crg.:misoti on 

Namely 
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PART. I. 

Sl.JiilMllRY 

The obj e.ctive of the Return Mission was to revie.w the 

implem~ntation of the re:ommendations contained in the first 

TEX:HNICAL (Safety Verification) REPCRT (1990) on the pilot 

plant for formulating pesticides at Hmawbi. The mission 

examined the reasons for deley in implPJnentation., where 

applicable., and also identified additional safety needs 

based on the operating data Of the plant over the last 1~ 

years. Opport unity was taken to coordinate with Mr. K .. s .. 
iJ"Ohnson., Consultant on Environmental Safety, who was also 

on mission at the same time. Meetings were also held lGt:h 

the My a maar Agr icul t ur al Services., Myanmar Phamcc eri: ic al 

Industries and the United Nations Developnent Prograrrme to 

brie::f them on the principal observations. 

The report covers., item by item., the re:oornemations 

that have already been implemented. Conrnents on these are 

indicated where ne:essary. Similarly., the re:ommendations 

that still await implementation are tabulated and the key 

reasons for delay indicated against each. The aspects that 

require urgent attention of the senior management of the 

proje:t io:lude short commings of the bottling plant, lack 

of alarm system., inadequate sign posting., poor observance 

of rules on safety equipnent & clothes, shortage Of ware­

housing space, non-availability of fire engine & water 

reservoir, emergency treatment facility etc. Similarly 

effluent treatment & solid waste in::ineration facilities 

are consPicuous by non-installation. Only brief comnents 

are made about the effluent treatment & solid waste disposal. 

Referen::e may b'=! made to Mr. Jhonson's report for details. 

Besides the old re:omneOC.ati ons, the report identifies 

and eleborat.es upon other/additional areas requring safety 

attention. The~e include inadequacy Of warP.housing space, 

environmental & fire hazards created by the poor con:Ht:!.on 

of the linking road between Hmawbi town and the factory, 
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unsatisfactory upkeep of the site etc. During the mission, 

the need wc=s felt for nQl\incting one of the officers to 

oversee safety measures and comnunic~tions. Recommeooatins 

are made for the same. 

The l ic en: es & approval s under Fact or i es Act a rii Fir e 

& Explosives kt have been obtained for the pilot plant. 

Ha.lever, the nee essary regist erati ons and l ic en: es under 

the Festicides law will need to be obt2ined when it is 

impl f'!tlent ed in 1992. 

Considering the present status Of safety re:::omneooation 

implementation ane new suggestioryfor safety equipnent and 

systems, there would be need for further safety verification 

to ensure that no importar.t recom'Tleriiation or hazard area 

is left unattended. 

ACKNCWLf.DG™ENTS 

I gratefully acknowledge the cooperation unreservedly 

extended to me by U Win Kyi (Dire:::tor), u Myint s~e (Gena· al 

l{an2ger) arii all other officers of the Froj ect during my 

mission. I am moch thankful to U Ban Yi (Director of MP!) 

about his cooc ern and reassurance for imIJl ementation of 

Safety measur.es as well as sharing his views on scxne of 

the problem areas. 

The visit of Mr. Ke-th s. Johnson's (UN.100 cor.sultar.t 

on Environment) c oioc ided with mine an:l provided me an 

opportunity t.o closely coordinate with him on environmental 

safety m~aseres. I am grateful to him for freely sharing 

his observztions in other safety areas r~lP.vant for the pilot 

plant. 

I r~ord my grateful thanks to Mr. Rohinton Sethnc, 

Senior Deputy Representativ•.> of UNDP for his interest in 

the mission a=:-' his useful comments and sug';!estions. I am 

thankful to U Hla Min, Irograrrme Officer arrl Ms Angele. of 

the Frogramrae Section for their help. I al so acknowledge 

the assistan:e of Ms Khin Sa Aye (Fiaoce Section) and 

U Tin Ht ul (General Ser vie es Dept.) • 

Finally, I express my d&!Pest aprra::iation to u Win Y.yi 

for making e)(Cellent arrc.ngem<?nts for my comfortablP stay <tt 
Hma,.;bi. 
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PART II. OBJEX::TIVE k BACKffiOUND 

THE MISSION 

T1ie objective of the 'Return Mission' is to verify 1he 

implementation of the safety recomnendations, adequacy of 

the measures established and rg::ommerrlation of new steps 

at the pilot plant for the formulation of liquid I•esticides 

set up at HMAWBI(riear Yangon) in the Union of Myarmar by 

the Myanmar Pharmaceutic:...! In.-iustries (MPI) with the s:.ipport 

of United Nations Developnent Programme (UNDP) and United 

Nations In::iustrial Devel-opnent Organisation (UNIDO) • 

The author had earlier visited t.he proj '3'.:t in 1990 

when the civil constroction and Plant installation work were 

still in progn~s-;. Based on the site inspection, jet ails 

of plant, equipnent & services, the kin:i of P:>sticides 

involvai an1 volumes Of prcxioction, 1"'.he author had made a 

set of 'safety recommerrlations' covering -

1. Operational Safety 

2 • O:!c :.tpat i onal safety 

3. Environmental Safety. 

These recomnendations are contained the UNIDO Document 

No. :>P/w/S!!P. .A/1330 dated 2 3r::l March, 1990. 

It had b~en irxH~ate:l in the first 'Safety aeport' that 

the imp! ementation of the reconmendations must be carefully 

monitored and a further Safety verification carried out 

after the pilot plant has been in proou::ti·'.)n for a f~ months. 

This was suggested not only to satisfy on the adequacy of 

the recommendations but also allow time for generation of 

relevant data on the vol umas of toxic effluent an::! sol id 

wastes aro/or any new safety problems thct may emerge and 

require appropriate measures. 

·. 
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The Pilot Plant has been in operation on a single 

shift basis regul2rly sin::e June '90. The factory personnel 

have therefore acq~ired first-hand experience Of prcx:lucing 

the following quantities on the plant -

Diazi non 40 a:: 
Phenthoa~ 50 a: 
Fenitrothion 50 &: 

=:n:iosulfan 35 ex: 
Cypermethr in 10 EC 

Total 

1990/91 
{Jan .,;11ar.) 

so.a 
4~.6 

127.1 

45.7 

71.9 

338.1 

(The prcduction plan for the whole year 

{KL) 
1991/§2 

(Apr ./Ck:t.) 

57.8 

21.C' 

52.7 

6 3.6 

195.1 

1991-92 is 465 

Therefore, the time is ap~r:Jpriate to carry out a 

verification of safety equipnent and system and to 

develop additional recomnenjations, as & if require:l. 

PART III THE AHROACH 

KL) 

The main parameters adopted for safety verification 

at the Pilot plant are -

a) Verification of the implementation Of safety measures 

recom:nended (ref. 1st Safety Report - 1990) and 

as:: ertai ning their adequacy/effectiveness. 

b) Identification of. recom'Tlendati(..ns not so far implemen­

ted as well as determining new safety areas/aspects 

(if any) for making suitable reconr.:tendations. 

c) The Standard Operating Froce:'iur~!'" and the standing 

orders which have already been issue:i for the 

manufacturing plants an:l the CJ:; Laboratory (see 

Annexur es 1 , 2, 3 & 4 ) • 

The verification was carried out by on-site inspection 

of different activity ar 'c"!s in th~ factory an.:l detailed 

:Hs::ussions with the Managers/Supervisors in ~ch case. 

In doing so, effort was also made to assess the hazard 

awareness arrl com'llitment of thP. plant oersonn"=!l towards 

saf ecy m•"asur 2s ;=,is wel 1 ;: s su'n est ion~. for i mprovi nq the 
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individual involvement in personal safety and that of 

the factory arxl environm1~nt. Finally, effort is made to 

assess the problem/s {if any) vis-a-vis the neighbourin~ 

conmunity arrl new initiatives th2t may be taken by the 

proje::t management to establish & strengthen rapport 

between the two. 

The Return Mission coin:ided with the visit of 

Mr. Keith s. Johnson, the UNIDO consultant on Environment 

{ref. safe disposal Of toxic effluent and solid wastesl 

The safety verification mission w:s closely coordinated 

with Mr. Johnson, Conseque~tly, there is likely to be some 

overlap between the two reports. However, effort has 

been made t.o limit. such overlap to the unavoidable minimum. 

PART IV. IMPLEMENl'.ATION REVIEW 

The implementation of the Safety Re::onrnen:iations {1990) 

was reviwed at the various fuo::tional areas and reasons for 

non-implementation of re::ommen:iations, if any was ascer­

tained through discussions on site. Consequently, the 

review separately covers -

1. R e::C>nYnerrlations already implemented 

2. rte::ommerrlations awaiting implementation 

For the sake Of convinience, the verif i~ation is 

presented in form of charts for the two categories. It 

is hoped that this will assist in referen:e and monitoring 

by the Management. 

During the verif i:::ation, certain new areas emerged 

which deserve attrmtion from safety view point. In some 

case, need for fresh emphasis was also felt. All these 

are dealt with in Part v. 

All the re::orrmerrlations of the 1990 report were: 

closely checked and where action has already been 

taken are listed in Annexure. v. 

--
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On the basis of this revi~1., the progress Of 

impl~mentation can be sunmarised 2s under : 

Safety Total No. Of No. Of Ra:omm. 
Type Reccmmen::ati ons Implement eci. 

Oper- c.t i onal 74 29 

O::c upat i onal 20 12 

E:nv ir onment al 5 2 

Workers Heal th 6 3 

General 12 8 

T ..:ltal 117 54 ( ='17Yo) 
----

Thus., nearly half of the original ra:ommeroat ion.; have 

already been implP.m~nted which, considering the const­

raints., is a satisfcc~y level Vf achievement. 

A.3 In Annexere (5) remarks are re:::orded age.inst the 

irrlividual item. The Management may carefully note 

these for further action to improve the effe-:tiveness 

oft he safety equi:r.ment/system :nstal1 ed. These r?m.::rks 

should also constitute a basis for further Safety 

Verj f i ·ati on. 

a.1 A numb<::r of the existin] Safr>ty Rec0·1rnen.'ie:tion::; 

have not b·-:!en implemented so f~r. All such ca!'"es are 

re:::orded in th~ follo.1ing table. For convini-?rre 

of c ompc.r .i :·on w~ th the 1990 report, th..., 01.2 no. of 

the r a:: :::H:nen.2 ct i un 2r e i oo ic c:it .=:d al onside. 

s.:;: The rec;s.m/s for non-i:npl'-':n:nt<:.ticn h2ve be~n 

.~xploreci an:~ c;r~ i.ndicatej in th'-' ·:h ·rt. 
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In the column mc:rked 'Action now R~OTrrnerrle:J • 

its importarx::e arrl priority are irrlicate:j for the 

manc:gement to take spa:ial notice. 

It is imperative, h<M'ever, to ern~hasise that 

th~ implementation of all the .ta:orrrneO::L:tions in 

this chart is essential. Where the implementc:tion 

has been delayed due to non-availability of equip.n~nt, 

the Froj a:t M2nagement as well as the sp·:>nsors m2y 

examine options to pra:::ure and instc:ll them. In 

so fer as the management of s2fety system/s is cencerned 

proper a~tention of the site management is essential 

to ensure observaoce. 

( See the fallowing chart) -

-. 



( 1) 
Safety 
~ 

l • OPEI< A'l' I CNAL 

( 3) (2) 
Activity 

~---
Or igj nal 
Ref ~rencP 

-:x; 
Lc.borr-tory 

( 2) 

( 3) 

( 4) 

l5) 

(6) 

(7) 

IV (8) i R EX:ClwtMENDl'.TlONS AWAIT lt-?G IMF'LEMENI'AT JON 

( 4) 
Ra: omm~ndat j on 

Use of spark proof 
switches, sockets & 
pl u; s. 

Exhaust feins in the 
maln lab. and Disti­
llation Room (switches 
to be fixed outside). 

(5) 
Rea son for 
Delay 

Not fixed in the 
ent ir e a r 0a ( exc l • 
GC Room) due ·co 
nAed to import 

Non-availability of 
spark proof "'Xhaust 
fans. 

( 6) 
Act ion 
nCM 
Rec om•nend ed 

~ 

Possibll lty Of pn,vit! i ng 
these to be examined 
( UNDP/UNID O) • Failing 
this, these items should 
be fixed in the gall Ary 
outside the rooms. 

Must be importoo. 

Boxing of 'th'? motor of 
f um"! ch ember fan. 

Not don~ due to nee:l a) The external mouth 

Frovision of Fire 
hydrant 

R3ising gas discharge 
pipe l 'i 2 M for b ·~t t er 
Ji srer si on. 

Smergercy sho,...r er 
& 

Changing Room 

for cl ~ani ng up l i:-ave!: 
etc. falling through 
the chimni:!y. 

Not fixed as t hei:e 
is no fire engine 

Fear Of making the 
assembly unst P.ady 
d lte to height • 

Only a standard 
sh CM er is provided 
(considered adequl1te). 

Cupboard shifted to 

mi xi ng pl a nt • 

b) 

of the chimney should 
be covered with wire/ 
nylon net. 

Mot or to be boxed. 

See Part V. 

Top of the chimney to be 
r j ng r-d & SU Pt: Ort f!d With 
wire/iron rod to hold in 
posit ion. 

a) Kit containing cotton 
wool, soft soap & 
eye cup to be urgently 
provided. 

b' Cupboards for storing 

street clothPs etc. tc 

b~ fixed. 

iil!I 



( 1) (2) (3) (4) ----- ------- . ----·-
( 11) 

(12) 

Ef fl uent Tr eat mcnt 
facility (f 1 occ ulat ion 
& adsorption). 

Si~nposting of gas 
qenr <it i en room. 

{ l '4) "NU Sr IUKJ NG" & NO 
OPEN F'LAME" warnings 
on General Lab, C:C 
Room, Di still at ion 
Room, H.FL Room & 
chemical storage 

(15) First Aid Box 

(16) Se::urity/Entry 

-0 

(5) _____ __l6..___ __ 

a) Act iv at ed 
charcoal 
not available 

b) Chemical treat­
mP-nt unit not 
Y~t pr OIT id ed.. 

Not done sioce these 
symbols hflvi:! been 
fixed to the main 
enter enc e. 

Not prcx::ured 

No action ta ken 
so f cir. 

(See Fart v & Mr. 
Johnson' ff!. R ecormiendat ions) 

Warn;;.ng to be painted 
on th~ door glass 

Sign posting of indivi­
dual room is important. 

a) Fix warnings as 
1 ist ed 

b) Corrr:ct the 'No open 
flame' symbol (pr ese­
nt one faulty). 

Must prcx::ure urgently & 
provide. 

a) Fjx "Re~tricted 
Entry" '1ot ice on 
main door of the 
building 

b) Staff to be provided 
1YELLCl'/' name tags 
for identity (S~e 
Part V) • 



_JJJ ____ _il_> ________ lL ____ cu__________ _J.~--- ( 6) --·---------

Mixing 
Pl ant 

( 1 7) 

( 7) 

(9) 

( 10) 

(12) 

Fire Al arm 

'Skull & cross Bone' 
& 'High voltage' 
warning symbols on 
the doot· of transformer 
room. 

Provision of coll e.cti­
on tray under the inl F?t 
pipe of the storage tank 
of th e mi xi ng pl ant 

i) Fixing Of exhaust 
fans 

ii) La.1e.ring the smoke 
detectors. 

Separation of P°"' er 
c urc u it t o th a mi xi ng 
vessel arii providing 
an extra f u::;e inside a 
lock~d box 

Not fixed as fire 
truck is yet to be 
arranged. 

Not fixed as these 
are already f ixerl 
to the transformer 
equirment (inside 
the room). 

No spg::ific reason 

i) Non-availebil ity 
of sparkproof fans. 

In the abs enc e Of F ire 
Truck alarm bell even morf! 
es~entiel. 

( 'Ad i nt er m ' el ec tr ic c Cl 11 
bells may be fitted) • 

a) Warning signs to be 
visibly posted on the 
door. 

b) "Restricted Entry" 
notic a al so to be 
paint ed on the door • 

Must be placed ilmle:Hat el~y 
the 1 eak is noticed. 

i) Arrangemr:mts to provide 
0. 

suitable exnust fans. 
I. 

ii) No specific reason ii) Must be brought down 
(Perhaps overloolrnd) on light aluminium pipes 

to 12 - 15ft from 
ground. 

Not d:::ine on as this 
circuit already has 
a separate fuse on 
the main control 
panel. (NB I All 
fuses on the pannel 
are unl ockoo & 
interchangeable). 

Serious Omission. MUSI' 
TAKE IMMF.DIATE carniETYVE 

ccnffECTTij E ACT.( ON as It 
can lnvclve ser:lous/!atel 
accident 
(Al ~o S~-:? Pa rt V) 



( 1) ( 2) ( 3) ( 4) 
----~~~------------~-------~~----~--- ·~---------~~~-·--------

Bottling 
Plant 

( 13) 

(14) 

(16) 

( 1 E.) 

Sign po!'lting with 
"Ho smoking 11 & 11 No 

open flame" symbol s. 

Emergerx::y~ ire 
Alarm 

'"' ir st Aid 1 Aox 

Fix exhaust Fan 

(19) "No smoking" sigr: 

(20) Decontamination of 
bottlP.s from spillP.d 
toxic liquid. 
(Provision for washing 
or mop; i ng) • 

-"' 
(5) (5) 

·--~~-~-----~~~~~~~~~~--~~~~~ 

Not done again since 
one sign each has been 
painted on the main 
enter an:: e. 'Remind e:r 
value of the warn! ngs 
is overlooked) 

Apart from an alarm 
provided with the 
trans£ ormer no al arm 
is provided in the 
plant arees. 

One box procured but 
is with product ion 
man<lger. 

Non-availability of 
spark proof fans. 

(For same reason as 
in the mixing plant) 

i) Warnings~ be posted 
both in the mixing plant 
& bottling plant areas. 

ii) A sy st an be int rod uc edd 
to check that workers 
do not carry highters/ 
match bOXP.S etc. in the 
work area. 

El FCtric alllrm bell to be 
fixed. 
(Indicated use Of gong is 
not a satisfactory 
alternative). 

F iI' st Aid Box to be fixed 
at a pl l!C e easily iu::c Assi­
bl e to workers. 

Exhaust Fan to be imported 
& fixl!'!d. 

Warning sign~ to be fixed. 

Not provided, The defects in the filling 
(The spillage problem & capping equipment to be 
had been anticipate:l & corrected (See Part V). 
a wash tent recommended). 



( 1) ( 2) 

Imported 
sol vent 
War ehQJ se 

( 3) 

(26) 

(27) 

( 1) ! 
( 2) 1 
( 4) 

( 8) 

( 9) 

(10) 

( 4) 
~~~~~--~~--------------~~~--· 

Se: urj t~·/Entrj' 
Resti ictions. 

Em0rgen=y ~xist 

Exhaust fans 
& 

switches ate. to 
be fixed. 

Snfe Stacking height. 
(Xylf'!ne drums stored 
4 high. Workers have 
to climb to roll it 
on the fork lift). 

Smoke d ect o:t ors 

"No open flame" and 
"No Smoking" wc:.rnings 

'Dnd.n Channel for 
floor washings (a 
requirement of the 
Fact or i es Act.) • 

-"" 
(5) (6) ·----------·-------·--------

Not sign post cd 
& 

No identity system 
for workers 

i) Post "Restricted Entry" 
sign. 

ii) All worlrers on both 
pla11ts to be provided 
with "Rr::D" na'Tie tags. 

Presently a smell The main door behirid the 
door near the heating bottling plant to be made 
room is provided. the 11 F.!mergency exit" and 
This unsafe & marked approprfat .:s.Ly. 
i nc.d equate. 

Spcirk-froof Fans not 
avail abl ft 

Due to arrival Of 
large shipment of 
x:r· l P.ne AND 
inade1uate storage 
spc1C e. 

Due to need to 
import. 

Not fixP.d as "infla­
mabl e" si<;m already 
r:osted 

!:ffort to correct 
the slope of the 
floor W<l s not 
possibl ~ d·.ie to 
rs mp at the gate. 

Flan to establish e new 
xyl <:!ne warehouse with wire 
mesh walls for ventilation. 
(Also see Pa~y>. 
Additional warehouse to 
be built est hi! probl P.rn 
of large consignments will 
contniue. 

Not required if thP. proposfrl 
n~ warehou!"e i~ built soon. 

Both the warning signs MU5'!' 
still be paint~ on the 
gates. 

Thr:! washings shoul~ not 
be fed into rein water drafn, 
A "catch pit" sho·ild be 
built in the god own f 1 oor 
The coll e::tf'Wi washings 
sho1.1ld be removed by boc 'ket s 
t~ effluent treatment tank. 
(The? same applyies to the 
new xyl *"'ne wr,rehouAe) • 



( l) ~ 2) ( 3J 
----------

Finished (l) 
Proouct 
Warehouse 

Lex:: al 
solvent 
Batteq• 

(2) 

( 2) 

( 4} 

Pc;r..1er (7} 
Sub st at ion 

( 9) 

Mai nt ena nc e ( 1} 
·::orkshop 

(4) 

I ump !!;:>use 

( 4) 

Exhaust Fans (switch/es 
outside} 

Damaged & soaked or 
lE'!aking cartons to 
be stored in bins 
until disposal. 

-
Si9n posting for 

"No open fl ~me" & 
"No sparking Vt:.'hicl~s" 

Emergency alcirm. 

Danger sign posting 
viz. "Skull & cross 
bone" an-3 " !-ligh 
Tension" on the 
W Cl lJ f ClC i ng t h I? 

mixing pl unt 

"No :::ntry" sign on 
the geite 

Battery charging area 
nP.ar the Engineers 
cabin is not se-;Jregated 
from the rest. 

Entry Restriction 

Nil 

(5) 

Not f 1 xoo as spark 
proof fans need 
importing 

Not 1one 1 Stored 
on the floor 1 causes 
cont ami nation of 
the warehouse floor. 

Due to non-use 

Not fixed 

Not done 

Not posted 

No spc?C if ic 
reason 

No Provision 

Nil 

-t-
(6) 

-------------------
Arrangemf!nt to proo uc ra 
shc.>uld be made. 

Bi ns/rl a st ic troughs to be 
provided for holding damaged 
--::artons. 

(Not presently i!J~!e but 
expo:: t ed to be c ommi ss i on ed 
shortly) 

Signs to be posted before 
starting use. 

EsE:entilll : Must be fixed 

Must be r:i one as eY.tra 
pr (-1C a ut J on • 

Must be r:'i one 

Separate thl'! area with a 
l·:r"' wall or. woo.1en railing$, 

Staff. to b12 provide:1 with 
£ZE.!~ name tags 

Nil 



T ..... 

{l} (2) ( 3) ( 4) (5) 
...,,. 

( 6) 

----- -------- Not in-;ta1T;.r---- Nee!d to ,~StablTiFi common scrubb!!r ( 3} Tre~tm-2nt tan'k for 
the scrubber waste (waste presently effluent tre?.Jtment facility 

st0r~ in a separate (See Mr 3'honson's 
ev ... ,por.at ii)n tank) [.~01mie~1:_i ons) 7 

-- ·----- --·-·- .. ------------ -------··--- ., .. ________ ... _ ------- ---·------ ------· ------ ---------
(CCUfA:f °Lu~!AL ( li 
SAF E:l'Y 

L ab.::>r at or y 
fei: svnnel 

( 4) 

(S) 

Mixing l.c (4) 
Bottlin;, 
Hant 

fer son:c.el (b) 

Workin::i dress (full 
trousers & £ ul l 
sleeve shir.t s) 

R e::: ept ac l e f or 
contaminated -::lothes 
(dress, apron etc.) 

First Aid Trainin~ 
to at least 2 staff 
from the Laborat~cy 

Re::~ptacl e in the 
emergem-:y shONer room 
for d u:npi n~ pest ic id e 
dren::hed clothes 

a) First Aid Trainin~ 

b) 

(min. two persons 
from these plants) 

Emer)en:::y 'kit to 
be pr...>vUed in the 
s :·1 o,..• er 

Not provid~. 
(Staff use Str e<?t 
clothes) • 

Not provided 

Not yl!t organised 

Not. provided 

Not done so far 

II II 

(This is csn un1esireable 
pr act Le e. 'tJ ot· k cl ot h ~ s t rJ 

be left behind) • 

a) Work dr es~ to be provided. 

b) Cabinet for storing 
streF!t clothes fixed 

A bin to be plac91 in the 
si10...·er area to hold 
contaminated clothes pending 
la un:-l er i ng. 

Mu~t be arran1ed quic'kly 

Should be provided near the 
sh0...1 l!r. 

To be organised quic'kly. 

II II 



( 1) 

(i·: (}-~ !<~{ s 
HEALTH) 

-?' 

(2) ____ (_L __ .J.12 _________ w__ ------ (6) ---

Other 
Areas 

Ganoral 

Health 
Moni~ori n~ 

( l i 

( 3) 

( 1) 

(2) 

i·iorl<ing dress 
('...iar ehOlls~s) 

Nose pads to be us'.!d 
when working in the 
sol vent, l"aw mat er ial 
& finish~ pro..1uct 
warehouses. 

-i•le:U·::: al Treatment R com 
with Do::tor/Qualifiecl 
nur sa. 

-Me3ic al Treatment room 
equipment 

a) Pre-~nployment he~lth. 
c l1 ec k i n::: l ud i ng c h ol i -
nestra se tests (to 
establish irdividuals 
·~ormal •) 

As persons working in 
the wareho11ses belon1J 
to the pro:h1::t ion 
plant, separate dress 
not pr ovid e::l 

Not pr.act iced. 

R com pr1:>11ided but no 
equipm~·mt or whol · 
ti me physic 1.an/Nur se. 
(See :Fs rt V) 

Chloin•'!strase level 
not established as 
Hmawbi Hospital do~s 
not possess facility 

o. r<. 

Mu.o;t be enf ore ed a rd nose 
pads provided. 

a) The treatment room 11ust 
still be equipp~ wit'hi'" 
i) Hospital Bed 

ii) Oxyrien cylin::!er with 
tubes & hood. 

iii) Shoe k therapy intra 
venous drip and saline 
etc. 

iv) Ant:Ldotes 

v) St r iJ t·. u re 

vi) Gastric lavage it<!ms. 

b) Param~"!dical trainin;; to 
one or two staff members. 

Cholinestrase level must be 
established befol:'e new 
ernpl oy ee st arts w:>r'k 



-.J 

<1> <2> J3> ___ .iJl __ -~L----·---- (6) ·-----

b) Post empl oymant cha:: k up 
on quart el y routine bas is 

(incl. cholinestrase 
test) 

c) Mai nt enanc e of 
individual HEALTH 
CARDS. -----

1) Presently done i) 
once in 6 months. 

(Dates Of previous 
tests 2 6. 6. 90, 
9.11.90 and 10.6.91). 
This is cll!timf!d to 
be due to prohl en 
Of. gett 1 n~ a d o:::t or 
from ~angon. 

Quarterly ch e:: k Of 
Cholinestrabe for wor.kers 
dire::tly expos'!d to 
p~sticides (viz. Mixing 
& bottling plant and 
Laboratory personnel) 
is .!!,Senti al. 

ii) Persons s~.o..iing a i:\.)The cholint'!strase an~ 
drop in cholinestrase blood picture of such 
by 20% or mor.e (over persons mu8t be monitore1 
the individuals nor- min. once a month until 
mal) arl! shifted to re::overy to the normal 
other jobs but re:: ov•!ry level~ 
is not monitorP.d 
thereafter. 

PreRently consolid!'ted 
mP.dic el reports are 
kept:. i n a f i l e • 
In:lividual health 
ca rd s not opened • 

Health cards must be 
ma i nt a n ·d f or each 
individual st art 1 ng from 
the pre-e1nployment 
ch~kup. Cards to be 
kept up1ated. 

·------~-------- ------·-------------



{l) (2) (3) (4) ---------------· 
-! l I. ENVIRON­

:·! El'll' A.L 
Si-.F E:I'Y 

a:; (;:i) Deact 1 vat ion Tank for. 
toxic liquid eff l ur:mt s Laboratory 

Mixing & 
Bottling 
Fl ants 

Irr- i ner at or 

(b) Settling & evap:r.~tion 
tank 

(~) Deactivation tank for 
liquid effluents from 
the two plants & the 
scrubber. 

(b} 3ettling & evaporation 
·ronk 

Incinerator to be provider.l 
f oi: safe disposal of 
mopping saw dust, slud9e, 
soak?.d c arton!i etc. 

-C)) 

(5) 
----------.....:.(.;;..6:...) -----

NO treatmont facility i) Ef€luent Treatment 
establiRhej. Even fa~ility is essen~ial 
activated charcoal (to be establishe:l) 
bed not provided. 
(charcoal nes:ls to 
be imported} . 

ii) 'I' r eat ed. effluent to be 
t rc1 '1Sf er Erl to evaporation 
tank or used for irr ig-

Provid t!d but not at i ng the gerd en. 
adequately protecte:l iii) sludge to be t8k~n out 
against rain water. during sunvner months 

Comments e' above 

C omm ent :is a s above 

Incineration facility 
nOl yet estabJ ishe~. 

('rher e is no c e:1H~nt 
kiln in the nl!i·~hbour 
hood) • 

an::l kept for in=ineration. 

/I. s a'bov e. 
(A common effluent tr eetment 
facility will be adequate). 

-Action as llbove (ref. i;>:. 
Lab) • 

Incinerator is 1'9ss ent ial 
(To be imported) 
S~':! Part '../ for lccation & 
c ommP-nt s. 

-----------------·------- --·-- ---------------------------



( 1) ( 2) 

r1. -:;:~:.!1AL a) Fire 
F i·~ht i ng 

-
~I 

( 3) ( 4) -----------· (5) ---------- ---- (6) --

( i) ! 
(ii) ± 

(-i 

( -) 

( -) 

Fire engine.!:.,. Reservoir/ 
hy:lrant::. 

Disposal of waste 
water from i ire 
fighting 

Bu= l< '!t s of s a nd • 

·r raining in fire 
fight i nlJ 

Engine not yC!t ohtainP.j 
(doubts expressed on 
availabil.ity). Hen::e 
no r.eservoir built 

Such water is boun1 to 
b"! contaminated & 
should not be allo.-11!""1 
to flow out of th<! 
factory premises. 

To contrul lo::alised 
fires in the solvent 
warehouses & finishe-J 
proo uct goo own 

Not ygt organisoo. (Thi! 
t a s l< Of f i r. e f i g ht i ng 
is assigns:! to se:::ul'.'ity 
guards) • 

i) Fire engin'9 is 
es!lontiel. MUS!' ?:)e 
st~tioned in th'.) 
factory 

ii) Overhead water stor~­
ge is small: h'?n: e 
a Wc!lter reserverooir 

(For l l'!c' st 45 min. 
"'orl<ing of fire 
ergi neJ • 

Fr ovid"' a sluice gat: e/ 
stoppP.r in the main drain 
so t.h.:1t this wet er i~ 
held back and pumped 1 nto 
a s~c ial lagoon to be 
bu.tlt in thP. north we!'lt 
corner of the site. 

'!'ob<! provi~e::l urgen::ly. 
These bu=l<ets are best 
lo::ated on the wall nP.ar 
the ent :=ran:: e. 

Arrangements to bl! m~de 
for training by the S tate 
Fire Service (in:lr use 
of Fire extin.;uishers). 



{ 1) 

b) 

c) 

( 2) ( 3) -
:>i sposal ( i) 
of 
E:npt ies 

(ii) 

( 4) ---------
E:mpty xylene drum~ and 
Jerry cans of emulsi-
f ier s 

Empty drums of Tech. 
grade pastic ides. 

( 5) __ , 
--------- __1§,"------

(Bei. ng washed with 
xylene and cau~tic 
thl!n cut & flate­
nod manually into 
plates Being 
stored) 

( Som1'! Dur.ms being used 
internally&. balan:e sol1 
to tha soap factory) • 

Thf!se plates, lir'ls, bottoms 
&. rings ere unsafe for any 
other use. Should be sold 
tc s smalting unit. 

(iii) Empty Carton of galss 
bottles 

(Are so desi;ned as 
be lat er us<!:l for 
pacl<i ~ f ini sned 

to A C' ommendabl e arrangement 
for carton disposal. 

Edu..."": at ion of -
N ei~hbour i ng 
Comnunity 

prod u::t) 

Informing the neighbouring village conmunity abO•Jt 
the toxicity etc. has been done by via the Vill aga 
Cou~il. 

No steps, tak"!n yet to advise the comnunity of. 
the elementary pre::autions to be taken in the 
event of an ACcidental fire or leaktige in the 
f ~,ctory (This must consi tut e a part Of the 
emergen::y pl an) • 

See corrml!nts under Part V. 

-oo-
N 
0 
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Fl!RT V. NE>i AREAS & REX:CMMENDJl.TIONS 

It had been anticipated in the first Safety Report that 

ooce the plant has been operated for some time, r-~er problem 

areas may surface and these would require attention. During 

the Return Mission a number of such c.reas have been identified. 

These are conmented upon in this chapter. some of older 

reccmnendations are also covered here for emphasis through 

detailed c omnent s. 

t .O WAREHOUSING 

In the interest Of safety the working areas int he plait 

and the warehouses nea:l to be kept free for movement. 

Similarly, stacking height (specially Of heavy drums) has 

to be kept within the safe limits. 

During the mission, it was noticed thct not only the 

warehouses were overpacked but al so the xyli:>ne drums were 

stacked 4-high. Similarly , the available space in the 

mixing plant wc.s being used for finished product storage 

leaving very little space for movement. These are hazaroous 

practices 2nd could lead to accidents. The situation is 

claimed to have been imposed due to slack pesticide demand 

and arrival Of a sizeable consignment of xylene. As similar 

situation can arise over and over again and spa:ially when 

the production volumes iocrease (eg. 465 KL in 91/92, 450 

KL in 92/93 & 480 KL in 93/94) the shortage of warehousing 

space will become more acute. This emphasiees the need for 

extra wareho~se/s. 

I was informed by the Dire:::tar ~1FI, that there is a 

plan to build a separate xylene warehouse with wells party 

made Of steel mesh to ensure good ventitc.tion. When 

impl~entcd, the existing Imported Solvent W.:rehous~ may be 

used for finished produ:::t. (The existin;;i arrangemr~nts for 

emI.-ty c;l ass bottles may continue) • 

-1 
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1 • 1 • Rec orrme.:ndat ion 

Froposed warehouse should be built expeditio.Ssly. 

2.0 SEX:ffilTY 

The earlier recommendaticn for a system to prevent 

una1.."thorised entry into the operating am hazardous areas 

has r.ot been implemented. This may be becuase the total no 

of staff & workers on site is only samll (6 Officers, 24 

permanent staff and workers aoo 30 casuals) • However wh'=!n 

there are arrivals/departures of stores or builders men, 

there are new faces. The numbers a'('e al so likely to in=rease 

with the expansion of prcxiu:tion. Hen=e there is need to 

inrnediately introdu::e an identification system ari::i ensure 

that. entry into restricted areas is by permission 
only. 

2.1 Recorrmendation 

2.1.1. All staff and workers Of different activity areas. 

2.1.2. 

should wear ame tags Of separate colours, for example : -

Mixing & packir.g plant person~1el - Red tags (with name) 

Laboratory personnel - yellO#i tags ( 

Workshop & we.rehouse personnel - Green tags ( 

Office staff - white tags ( 

Security men - Black tags. ( 

" 
" 
" .. 

No person from one activity area shoulc be allowed 

into the other without the permission of the corx::erned 
manager/supervisor. 

) 

3.0. HOUSE KESPING 

During the mission, the staocard of house keeping was 

found to be inrirl~quate eg. in the mixing plant area, the re­

ceptacl.? for drum caps (both xylene and insecticide corx::en­

trateJ ~u.~s overflowing. Obviously, it had not been cleared 

for several days. Similarly near & under the packing plant, 

spillages of formulated insE:Cticide had not been removed for 

many days. In the warehouse, damaged bottles (in cartons) 

had not been de: anted and i :'lsecticide was found seeping into 
the floor. 



- 23 -

3.1. Re:::omnendation 

3.1.1. It is imperative that all work areas must be cleaned 

3.1.2. 

4.0 .. 

4. '·. 

up and tidied c;t the end of the lc;st shift of the dc:y 

(persently working on one shift only). 

The responsibility Of good house keeping {a safety 

requirement) is thc:t of the activity manager {e.g. 

Prcrloction Manager for the mixing & bottling plant). 

General Manager should periodic2lly inspa:t aii areas and 

take steps where necessary (Also see re:::orrrnendation for 

Safety Officer). 

AFIROACH ROAD 

At the time Of the 1st Safety verification, it was 

indicated that the link road between Hmawbi to.1n and the 

Pilot Plant will be metal! ed shortly. During the present 

mission, it has been found that aprrox 12 Km of this 

road are still unattended and full Of large pot-holes. 

This road is highly unsafe for loaded lorries carrying 

combust1ble solvents or toxic pesticides. During the 

monsoon when the potholes will not be visible, the risk 

of over turning, spillage and pollution is exacerbat~. 

Recomner.dation : 

The matt er should be taken up at the highest level 

in the Government arrl every effort made to get the 

remaining 12 Km metalled (asphalt tOf'.) before the 1992 

monsoon. 

5.C. FIRE HAZARD 

At present, a serious threat Of accidental fire 

exits due to -

i) Profuse gra.1th of tallqrass arrl other weeds i'1 the 

entire unbuilt area in the factory premesis (see 

Annexure VI). These weeds will dry up in ensui r.g 

winter arrl surrmer providing easily combustible mcterial 

for an accidental fire. This problem i!' pc.rticul~rly 

serious due to storage Of lc::rge quantities of 

inf l amabl e sol vents and finished pro:.1 oct s. Apart 

from fire r:!sk, this also makes the factory look 
shabby. 
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ii) Similarly, the area outside the fen:e is overgrown 

with grass arrl bushes. These will also dry. A 

cigarette or lighted match stick thrONn outside 

the f en:e by a pedestrian could spread fire into 

the factory. 

5 .1 • Ra: oornendat ions 

5 .1.1. All the wildgrass and weed growth inside the 

fc;ctory ferx:e should be slashe:i and safely dispos-=d off. 

(If required to burn, it is ideally done outside the 

factory & at a safe location}. 

5.1.2. A fire break should be provided outside the fen:e. 

For this prupose all the weeds (greiss and shrubs} 

should be cleared in a 10 M band around the factory. 

5.1.3. A water reservoir in the guadrangle between office 

5.1.4. 

5.J .5. 

5.1.6. 

block an1 r.tixing plant (For le.cation See Annexure 6 ) 

should be built urgently. The capacity Of the r eservior 

should be 30,COO gallons or more (to be verified with 

the local Fire Service Dept). 

Sirrultaneously, the fire engine must be procured 

and made a\•ailable on site. 

Se:urity staff shoiild be trained in fighting localis­

ed accidental fires with fire extinguishers, sarrl etc. 

Provision of a lag·.:>::>n (behin:: the mixing plant: see 

Annexure 6 ) to hold thew aste water ex fire fighting 

operation. This water being contaminated with toxic 

pesticides/chemicals should not be allowed to drain 

out. 

6.0 LANDS:AfJNG OF SITE 

At present, apart from some trees (cashew & flowering 

shrubs etc.) plante.d near the main entran:e of the factory, 

the entire site looks uo:ared for. :::ven the apprc.aches 

to the manufacturing plant and a:; lab are overgrown with 

weeds. However, this site has potential to be laO::scaped 

and attractively planted. A well kept site has healthy 

inf l ueoc e on workers & corrmuni ty. In patches, veg et abl ~s 

like br]njals (aub:~rgine), Chillies & tapioca beddes 
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sesamum (an oilseed) are being cultivated. This is a highly 

undesireable practice in a pesticide factory. soch crops 

are liable to carry pesticide contamination. 

6 .1 • Rec ortrnend at i ons 

6.1.1. Areas for planting of flCMering trees and bushes should 

be identified. Flanting material to be sel e:ted in consul­

tantion with the Horticulture Dept. 

6.1.2. The road aprons and the available space in the central 

quadrangle to be planted with the available wide leaf lawn 

grass (crab grass'?) • 

6.1.3. In the propos~ reservoir, w2ter lily or lotus may be 

grown. 

6.1.4. The practice of cultivating vegetables and oilsee:is 

inside the factory premesis must be discontinued forthwith. 

7 .O El\VIRONMENl'AL SM' ErY 

Every pesticide manufacturing site hc:s to pay attention 

to two envirorrnent s -

i) Internal environment 

Comprising the area inside the factory premesis e.g. 

manufacturing plants, laboratory arrl common areas. Here 

the atmospheric contamination has to be monitored arrl 

corrective measures taken/prompt~J:• This is in addition 

to the safe disposal Of toxic effluent and solid w2stes 

to prevent land & Weter contamination. 

ii) External env:.ronment 

In the normal course this would include air, 12 rrl an:i 

water within one Km distarx:e around the factory site. 

These al so need to monitored on a predet ermi ne:i time 

table in the normal course e:nd imne1iately in case of 

an ace idental leak etc. 

R ec O!lTTl end at i on s 

The factory presently generates a~prcx 100 CuM Of toxic 

effluent and nearly 200 Kg. Of toxic solid wates (saw ~ust, 

cc.rtons, ~fluent sludge etc.) rerannum. For their safe 

disposal, follo,,.rin; steps c.re n-3:esse:ry -

a) Installation of ~arbo-Flo type of effluent treat~ent 

unit (£la: u~ ct ion & ad s.:>rpt ion) • 

The subsequent wc:ste wc.ter to be us·::d for irrigating 

factory garden. 

b) Installation of an incinerc;tor to burn solid wastes 

at 1200-1400°c. (C0mposting of c .. :intaminated s~,w d:Jst 

is also worth evaluating). 

For detaile.::1 recommendations, see Mr. I<. ,Tornson•s report. 
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7.1.1. Internal Er.vir<>nment 

Inside plants/Laboratory etc. - Draeger Tubes 

to be provided to che:k on the toxic fumes an:i vapours 

before or during the shift (if requira:i} to ensure 

that safety limits are not crossed. 

One static monitor may be provided for spe:ial 

monotoring in the plant & la oratory. This equipnent 

will be particularly necessary in the -:i:; Lab when 

HPLC is set up. If there is a build up of fumes/ 

vapours, these must be exhausted. (This will also 

apply to dust extraction when granular insecticide 

pro:luction is established). 

7~1.2. The atmospheric contamination outside the plants/ 

7.1.3. 

7.2. 

1.2.1. 

warehouses/laboratory should be check-3:1 at least ooce 

during the day. 

Re:ords of atmospheric containation must be main­

tained site/areawise in apr-ropri<:.te forms or a regis­

ter. 

EXTERNAL ENVIRONMENI' 

For a plant like this, the risk Of atmosL=-heric 

pollution outside the premesis is limit~ but the 

risk of soil & water contaminution may not be ruled 

out. It is therefore reco:rrnerided that -

Whenever th~re is high contamination of intern;:! 

atmosphere of the factory, the level Of contamination 

in 1 Km radius ~rourrl the f: actory must b~ monitored 

and re: orde:l. 

1.2.2. As a routine measure, c:tmospheric c.Jntaminatton 

7.2.3. 

outside the factory monitor~ every alternate month 

(to cover all seasons) and se:mples Of soil and water 

taken to determine the level Of conta'llination. 

All the abo·Je data shO:Jld be prop-::>.rly re:orJed 

in a/register by the ::ien~ral Mana:ier .:>r Safety Offi~er. 

The above data and steps taken to improve the 

situation may be shared with the village cOJocd/opinion 
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leaders to inrtil trust & confideoce. 

('In this context, refereoce may also be made to the 

Environment Consultant, Mr. K. Jhonson's report). 

a.o BOI'TL~ FILLING LINE 

9.0. 

There is considerable amount Of spillage Of form­

ulatsi proouct mainly from 2 sources 

i) Filling Eguipn~nt - The filling }:robes withdraw 

pr ernat urely. This leads to spillage & surface 

contamination of all bottles. 

ii) Capping Unit - The turn table of the capping unit 

has jerky movement occasionally causing spilla­

ges from the filled bottles. 

As a consequence, des;:;ite a resptacle along the 

bottling line, there there are spillages ... n the fLoor. 

Furthermore, the contaminate:l bottles get packed into 

cartons. This is a potential source Of exposure of 

the consumers & dealers. (Ref. earlier recoomer'3ation 

for "shower tent" on the packing line). 

R econmen1at ion 

The problems of adj:.istment of ti11ing/speed of 

probe p•lun;er and smooth movement of turn-table may 

be referred to the contractors (SICFLANr) for 

correction. Meantime steps must be taken to wipe 

the bottle surface clean Of .the toxic contaminant 

before putting into cartons. 

Sl'AFF & CCMMUNITY :!>u:T ION 

It. ~ s a safety imperative that staff and the 

neighbouring conrnunity are made aware that although the 

plant rro: esses toxic chemicals, it h._ s taken al 1 

r ea sonabl e safety me.:: su:- ::!S. The SOF and safety 

instroctions have 

al ready been issued. Besides, I am advi se:l th at 

neighbour. i ng c omrnuni t y has been informed Of the 

nature of c.ct i vity of the factory t hrouqh the 

5-memb!?r village couocil. (None of th~ t c.ctory staff 

is a mernber of the ::: O•JOC il) • 
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R ecomnendation 

It is necessary to formalise the conmunication 

system both intenally and externally. The follo.ring 

methods are suggested. Ho.rever, they may be approp­

riately '.TIOOified to suit the local culture/nee:ls -

The factory workers & staff shoul~ be invited 

for a short meeting once every quarter to dis::uss 

the upkeep, safety mec:sure implementation, tr2ining 

nee:ls etc. 

g .1. 2. Suggestions from the workers to improve operat.i_ons 

9.1.3. 

and safety should be invited. Any s:.iggestion 

acceptsd anj implemented by the manc:ganent shOuld 

be r ei.ard ed. 

Suitable occassions should be founj to invite 

the village council menbers and the mair1 ori!"lion 

l ec:der/s of the village to the factory arrl shown 

around the safety measured installed. Later, the 

same channel may be used for communic~ting the 

precautions/safety measeres to be taken by the 

community in the event of an unlikely .::isaster 

(Fire, ex pl osi on etc.) • 

10.0. <:FANULATION PLAN!' 

The Project managers mentione:l the possibility 

of establishment of manufacturing facility for granu­

les an-:3 water dispersibles. Manufact•Jre of such dry 

formulations will involve dust ha-·ard requiring 

additional sat ety measerves. 

10 .1. ~a:: Q'n'nerrl at ion 

This aspect '.TIUst b? bourn~ in min:~ both in the 

lcx::;:tion o! f;lants,work~?"s safety e'!uirrn~nt/systems 

as well as prevention of envir.:mmental ~ol.uti;Jn 

and dust explosion. 
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11.0. MEDICAL TREATMENI' 

The MI' ROOm has been provided in the laboratory 

building. Hcwever, the proposal for a dcx:tor/traine."! 

nurse on site has not been approved. Instead, the 

help of the me:iical officer of the nearby Asbestos 

factory has been off er ed. 

Despite the above, arrangement have to be made 

for the ·on spot• attention or First Aid fer acciden­

tal physical injury and chemical toxicity (through 

inhal<:tion1 splashes etc .j. 

11.1. R s::orrmendation 

11.1.1. For this prupose, the basic equipnent of the 

MI' Room (iocl. ANl'IDOl'ES) is essential. 

11.1.2. At le<:st two persons (one each from the manufac-

turing plant and G .. C. Labore:tory) should be trained 

as soon as possible in "emergency medical attention." 

The help of Nursing Training Institution CR Red Cross 

in Myanmc:r should be taken. 

11.1.3. The Mr Room should be equipped with min. esser.tial 

facilities e.g. bed, cxygen cylinder arx: administrC!tion 

gear, ontiseptics, bandage~, splinters for immobili­

sing fractures A~ antidotes for the different 

pesticides precessed in the factory. Toxoids & 

injs::tibles may also be storS: in consultation with 

the Doctor. 

12 .C. HS~.LTH MONITCR ING 

Rclererx:e has already been made to the pre-emplo­

yment normal cholin~!':trase li?vel of the i!ilividual 

so as to serve as reference s:ale for post-exposure 

checks. Sin-:e the cholinestrase li?vel is liable to 

fJ octuc?te un:ler normeil corrliti ons, it is best to 

fix the norm on th~ basis of min. 3 tests. Post 

employment test shoul J be carried out c:t least ooce 

every 3 months tor people directly exposed to pesti­

cides arrl at 6-montt:ly intervc.l s for thP. rest. 

12 .1. R oc om •:errlaL ons 



- 30 -

12.1.1. Persons whose chlorinestrase level drops by 

12.1.2. 

12.2.0. 

20% or more of the nromal should be transfered to 

a safer activity (3 such cases have alrecdy been 

re::orded in the pilot plant). 

The h._::alth che::k including chlinestrate Of 

su:h persons MUSI' continue once every month (or 

ee;rlier if advised by the Doctor) until full 

re::overy. 

Fresently, the chlolinestrc;ste testing fccility 

is only available in Yall';Jon. Sending patients to Yan­

gon(aad alsoall the staff for routine che::k) is 

impractical. Sendin;J capillaries of blood samples 

drawn at the l'.=lant to Yangon will also involve min. 

4-5 hours delay which is undesireable. In view of 

this local testing facility needs to crec:ted. 

12 .2 .1.Reco rrmeirlation 

The cholinestrase testir.g can be done ir. the 

a;. lab, if they are provided a centrifuge an:1 an 

tN Fhotospe::trometer or a colorimeter. This must 

be considered urgently. 

12. 3.C .P.:::ALTH CARDS 

Maintenance of a separcite health card for- each 

employee of the plant is essential. The card is an 

easy reference document for the attending physician 

and is simpl~ to maintain. 

12. 3.1.Re::ommen:ic:ticns 

The system should be started without dealy. 

1 3 .C. ;•!ANAGE<"1Em' OF SAf' r:!Y 

This is by f c..r the most important aspect of 

safety ~lan. The monitorj ng & coordin"t:i on of saf P.ty 

mec.sures in a pesticide plant must be assign~ to 

a nominated officer wno willbe accountesl:lP. in the 

matter. During the mission, it wc.s fo~md th<lt the 

implementeit:.iun is pr'"!~~ntly l"!ft to the irrlividual 

actjvity hP.ad r ::sult.: ng in insufficient emphasis on 
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safety measures in different areas despite the feet 

that standing orders and standere:l oper.:ting Procedures 

have been issue:l (Annex I, 2, l & 4 ) • 

The first thing th t I must eni:;hasise is that 

the manage:: s and Officer are not above s2fety measur~s. 

Officers are expect eel to le.:_d by example as fe:r as 

safety is concerne:i. They are therefore expe:ted to 

observe all the laid dcwn norms which they expect 

the staff & workers to foll CM (ref. stan:iing ord~s). 

Secorrlly there must be a nominated/designaterl officer 

to oversee and coordinate all aspects Oi safety 

within an::i outside the factory nee:lsem~hasis. This 

officer sh0uld therefore have the aptitude & status 

to influence his peer group into compliance of norms. 

13 .1. Recommendations 

13.1.1. All Officers and Managers to themselves observe 

the dress norms and other safety measures. 

13.1.2. Each Officer and manager to check and ensure 

13.1.3. 

tidiness and hygine in the workplace at the end Of 

the days work. 

They must carry out surprise checks in regard 

to safety and security rules and take action/report 

to higher authocities against default or wilful 

violc.t.:.on of staooing orders. 

13.1.4. At present there is no whole time job for a 

Safety Officer. Hcwever,. in order to highlight the 

me.nagenent intention to enforce safety measures, it 

is desireable to formally nominate one officer as 

"SAF!::.T:.' CFF:C$",. which task will be addtional to his 

existing responsibilities. 

Th~ remit Of the Safety Officer will be to 

coordinate and monitor safety measures arrl tidiness 

in all activity centres as well as the rest of the 

factory area. 
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The Sc.f~y Officer will te responsible for 

proper record mcintainarx::e of the health and 

environnental monitoring. He will provide the 

intc-rface with the state i'tuthorities of the various 

safety laws. 

The Safety Officer will al so be the front man 

vis-a-vis the neighbouring COOTllunity arrl responsible 

for a healthy repport with them. 

He may be sent for a suitable training in the 

f urx::tion. 

Finally, it is emi:;hasised that the Safety ofricer 

-will draw his authority (by delegation) from the 

Froj ect Dira::tor/General Mana;er. Therefore t !"?e 

lc.tter officers wiil remain responsibl~ to oversee 

sc.fety activities. 

The suggestion to nominate & trc:in a Safety Officer 

wc:s dis:::ussed cn:i ~greed with the Environment Expert, 

Mr. K .. Johnsons ref.Ort may be referre1 in this context. 

14 .C. SAF'i!rY AUDIT 

The system Of 'Safety Audit' has been outlined 

in the First Safety Report. ::>espite the plant 

operctiol" for nearly· l~ yc.:..rs, no formal a:.xiit has 

been carried out so far. 

14 .1. Rec O!TT:len::i.::t ions 

14.1.1. The syst'!fTI of Si.fety a•Jdit should be i!"ltrojuced 

during- the next slac.k season CP iA any case before 

the next planned :nc.in~E.!11c.r,.;e sh".Jt ::l~n. In t!":is 

context, it is ~phasised the:t thP. tochnicd Safety 

Au:: it Team must i oc 1 u::l e c:.t l ~e: st one non-assoc i at~ 

engineer to eliminate personal bias. Th'? tee:m ~ust 

closely go into the i:-lant design as well as the 

oper c!t i ::mal asp:-~t c; to pinpoint ere.:. s of weakness and 

f:otentlal hazar:L It "TlUst also r:commend e:lterations 

re 1ui red to el imi n<::te the ant .i.c ipat ~ ha z.:,rd/s. 

The aJ::1it team mus:: als·.::> check on thP. Sta:i:lar:i 
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PAAT VI. C 0 N T A C T S 

~-1Y ANMA fHARMAC Eur ICAL I ND USTR I E:S 

U Ban Yi 

U MyO Lwin 

FESl'ICIDE FCR:1ULATION fROJ&:t...~ 

U Win Kyi 

U Myint SWe 

U Saw Win 

U Saw Mooler 

U Aung Min 

U Nyo Lay 

iJ Mon Tin Win 

PLAN!' IR or 3:'I .ION (~1AS) 

U Maung Maung Tin 

U Thein Htay 

Mr. r<.ohioton Sethr.a 

:J Hla ~1in 

~aw Khin San Aye 

Mr. Keith s. ,Johnson 

Director 

~lational Coordinat·~ Of RE:NFAF 

Proj e::t Dire::tor 

General Manager 

Projoction Manager 

Quality Control Manager 

Flannin~ Manager 

Maintenance Zngineer 

Assistant Laboratory Manager 

Deputy General )1anager (Flant 
Frote:tion) 

Assistant Manager (Flant 
Frote:::tion) 

Senior Deputy Resident 
K. epr esentat i •Je 

Programme Of'. ic er 

F inaoc e Section 

Cons~ltant on Snvironme:ital 
Safety. 
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PESTl~lUE FORMULATION PLANT ( HMJ\WBl 

PRODUCTION DEPARTMENT 

STANDARD OPERATION PROCEDURE ( SOP ) 

i.1111·_· J[ ' \ ! J 

In pesticide formulation plant, the machineries and equipments must ba 

operated after checking, according to the following procedures. 

Before operating, check the control panel room whether t;1e voltage is 

JSO volts or not. If the voltage is full, the switches on panel must be done 

according to the following procedures. 

SWITCHES ON CONTROL PANEL 

JA 

JB 

JC 

JD 

JE 

JF 

JG 

PI 

TO MIXER 

P2A 

KERJSENE PUMP 

TO MIXER 

P2B 

KEROSENE PUMP 

FROM MIXER 

PS 

PRODUCT TRANSFER 

200 L 

MT2 

MIXING TANK 2 

AC I 

AIR COMfRESSOR 

P3 

XYLENE PUMP 

Presently not in use 

First move the main switch from off to 

on position. Keep the selector switch at 

remote position. Turn on the key. 

First move the main switch from off to 

on position. Keep the selector switch at 

remote position. Turn on the key. 

First move the main switch from off to 

on position. Keep the selector switch at 

remote position. Turn on the key. 

Hove the main switch from off to on 

position. Keep the selector switch at remote 

positio~. Turn on the key. 

Move the m:iin switch from off to on position. 

Keep the selector switch at local po~ition. 

Press the black color button. 

Move the main switch from off to on position. 

Keep the selPctor switch at remote position. 

Turn 011 the key. 



3H 

3I 

4A 

4B 

4C 

4D 

4E 

4F 

4G 

P4 

ACTIVE INGREDIENT 

PUMP 

EP 2 

ELECTRIC PANEL 2 

TO FEED TANK 

P6 

TRANSFER PUMP 

SCRUBBER 

BATTERY CHARGER 

p 1 

HOT WATER PUMP 

3000 L 

MT I 

MIXING TANK I 

CF I 

VENTILATION FAN 

SPARE 

BOILER 
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Hove the main switch from off to on position. 

Keep the selector switch at remote position. 

Turn on the key. 

Hove the main switch from off to on position. 

keep the selector switch at local position. 

Press the black color button. 

Move the main switch from off to on position. 

Keep the selector switch at remote position. 

Turn on the key. 

Move the main switch from off to on position. 

Keep the selector switch at local position. 

Press the black color button. 

Not in use 

Move the main switch from off to on position. 

Keep the selector switch at remote position. 

Turn on the key. 

Move the main switch from off to on position. 

Keep the selector switch at remote position. 

Turn on the key. 

Move the main switch from off to on position. 

Keep the selector switch at local position. 

Press the black color button. 

Not in use 

Move the main switch from off to on position. 

Keep the selector switch at remote' positinn. 

Turn on the key. 

REMARK After finishing the works, turn a~' the keys into normal 

position ar.d all the main switches into off position. 



1. 

2. 

3. 

4. 
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Af~er doing all the switches in control panel room, first the scrubber 

must be operated at least 5 minutes before entering the production building. 

Hove the small switch from 0 to l ~osition at the switch board near scrubber 

plant. Then press on the start switches of two motors for fan and circulating 

pump. 

Before using hot water boiler, first check the water condition in 

storage tank. If the water is suffici~nt, turn on the switch to 'M' position 

for heaters and also turn on the switch to 'M' position tor hot water pump. 

The workers are to enter the prod11ction building after exhausting of 

fumes and gases about 15 minutes. 

B~fore formulation of various kinds of pesticides, first the emulsifiers 

must be preheated for about 3 hours. 

The following procedures must be used for formulation of EC. 

( Example FENITROTHION 50 EC ) 

1. A. Firstly, lst quantity of xylene to be charged is to be weighed on the 

scale platform and transfer by pump P~ the quantity of solvent into 

the measuring vessel MVl. Keeping sufficient quantity of xylene to 

clean the pipe line after charging ingredient and ~mulsifiers. 

B. Switch on the impeller of the mixer MT I. 

C. Discharge the solvent from the measuring vessel MVl into the mixer MT l. 

D. Using the same loading method as above and the pump P4 transfer the 

active ingredient from the drum to the mixer MT I. Pump some amount of 

xylene to clean the pipe Jine of active ingredient. 

E. Also tr;insfcr emulsf ficrs (FF/!1 & RE/70) to the mixer MT I .ind pump 

remain~ xylene to clean the pipe line. 

F. After I hour mixing, t.ike sample and send to l.ihoratory for tt>st inr,. 

c;. Transfl•r the formulated liquid to filling tank (FT Ii to produce 

finished product .iftcr receiving !)C report. 

I 
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INSTRUCTIONS PROCEDURES TO BE OBEYED WHEN FORMULATION AND PRODUCTION 

OF PESTICIDES 

I. The following materials must be kept ready at the raw material stores, 

ware house and production building. 

- Fire extinguisher 

- Sand 

- Saw dust 

- Brooms 

- Spade 

- Containers for waste 

2. The following instructions must be obeyed when entering the buildings 

keeping pesticides. 

A. The exhaust fans must be op£rated at least 5 minutes in the building. 

B. If the exhaust fan is not available, keep the door open for 15 minutes. 

C. Nobody must enter the building alone. At least one must accompany him. 

D. Only those authcrised must enter the building. 

E. If handling the pesticides, use rubber hand gloves. 

F. If cleaning the spillages, use suitable protective clothing. 

G. During clean-up operations, do not work windward. 

IL Do not wash away spillages with water, use saw dust for absorbent 

and carefully swPep up and put into a marked drum or plastic hag for 

disposal. 

I. The ordinary & contarminated broker bottles must be kept seperated. 

The contaminated bottles must he washed with caustic soda solution 

before disposal . 

.I. Don't smoke near & s11rrou11di11r, the building and never cat and hrinr, 

foodstuffs. 
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THE FOLLOWING INSTRLCTIONS ARE TO BE OBEYED 

BY WORKERS WllO 11/\N!>LE PESTICIDES 

( FLAt-...11' 

1. Before entering the production department scrubber must be operated at least 

five minutes. 

2. Workers must change into working cloths before entering their work place. 

Clothing must be re_chan_~ed after finishing. 

3. While formulating and producing pesticides, workers must wear necessary 

provective clothing, such as helmets, aprons, goggles, masks, gloves and 

boots etc. 

4. Whenever clothing becomes contaminated, it must be removed immediately. 

5. If spillages occur on human body, wash contaminated skin thoroughly ~ith 

soap and water by using shower. 

6. If pesticide gets into the eyes, wash eyes immediately by using eye washing 

equipment. 

7. Only those persons desiganated must operat~ the machines. 

8. Smoking and eating is not allowed in and near stores and ware house and 

also in production department and laboratory. 

9. Machineries & equipments and floors must be washed once a week. 
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STANDARD OPERATING PROCEDURE LABCRATlRY 

To get a regular product quality and to have a safe analysis method it is 

necessary to follow a firm operating procedure. Thus this standard operating 

pro.cedure •Jas notified to every staff who concern to the analytical works. 

1. Sampling 

(a) When any saffiple have to be done it is necessary to used appropriate 

equipments including scoop, thieves and pumps or syphon. 

(b) 7he amount of sample should complete an acceptable quality level (AQL) 

This must be well recorded. 

(c) Samples are to be taken from every consignment of active material, 

solvents, adjuvant and packing material. 

t:' I 

(d) For sampling during product each batch should have a sample of once in 

intermediate and once while packing the product. 

(e) Care attention must be paid to cleaning of sample equipment and container 

to avoid cross contamination. 

(f) All sample have to retained for at least 2 years. So labling and test 

results should be kept properly for reference. 

2. Analytical and Physical test method. 

Most of the methods are comply the FAO and CIPAC methods. 

It must be considered und~r three heading. 

(1) Methods for determining the contact of the active ingredient in 

technical and formulated products. 

(2) Physical test method. 

(3) Methods for determining the level of formulation adjuvants and 

contaminated. 

(a) Since Chromatographic mHhods are the most popular method of thc> specified 

methods should be follow. Whenever determining the active content in 

both technical and formulated products. 
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STANDING ORDER FOR LABORATORY 

All the staff and personel who assigned in the laboratory would follow 

this standing order in order of hygiene and safty. 

(a} Laboratory coat and safty specticle sh0uld be worn where ever 

necessary. 

(b) Eating, drinking, and smoking in the laboratory strickly prohibited 

in the laboratory area. 

(c) All toxic and hazard material should be handle inside the fume 

cupboards. 

(d) If any spillage it must be dealt immediately, using innert absorbent 

materials. ( eg. saw dust ) 

(e) All concentrate toxic, solvent base waste must be disposed in special 

place and store in the safe place before disposed. 

(f) It should be ust·d proper equipment at proper place wherever it should 

be avoided making confusion due to using improper equipment. 

(g) Methods for determination are as follow:-

Active ingredients content 

Density 

Acidity or Alkalinity 

Water content 

Emulsion Stability & Re-Emulsification 

lle::it st::ihil ity 

Flash point (Abel Method) 

GC Method 

CIPAC MT 

CIPAC MT 

CIPAC MT 

Cl PAC MT 

CI PAC MT 

Cl PAC MT 

) 

)1 

)() 

36. I. I 

116. I • l 

12 
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(b) ~hysical test is a part of specific it is necessary to be done to 

both ingredients and finished products. 

They are:-

(1) Appearance test 

(2) Density 

(3) Flash point 

(4) Emulsion stability 

(5) Water content 

(6) Storage test 

(c) Specified methods needed in some case to check the level of formulation 

adjuvants. The major contaminant of interest from a formulation viewpoint 

is usually water. The method should be used is the Karl Fischer titrimeteric 

procedure. 
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TYH: CF 
SAF ~·y 

( 2) 
K-VJ.' l V lTY 

AA ::11 

1 .. H-:RAT :ONAL .,;'JAl TI'Y 
C0>TRuL 
LAB. 

( 3) 
CR lGJ NAL 
k ~CR ENCE 

( 1) 

( 3) 

(8) 

( 9) 

(lC) 

( 11) 

( 12) 

ti. OCOHM~:NDATJONS A!;R~AY_!Mf'LT::ME:m' ED 

(4) 
RECOMMENDATION 

sei:;.arat ion of po..i er r:hc ses 

Air c~mditic·ner in g£rneral lab 

Removal of refri·Jerator from 
the st ore 

HanJ op~rc;tP.d Fir~ Extinginshers 

l°FG/Butane Gas Cylinder 

::ft l ~Jent coll net ion & di si: osal 

VentileitJon of Gas G•m~~ratjon 
Room. 

( 5) 
r.EMARKS 

i~ 

I.) 

Separ!sticn has been done in sr.m'! 
~reas as per Ela=trical En':)r 's 
ad vie e. 

Air cort:lit:! oner fitted. 

Done. 

I] nos provided. 

Since gas is us~d only once or 
twice a yeer, the c•,.llnder is 
not stored in the laboratory. 
No ect ion need fl!(:l. 

a) Th•! reagant s & test i nq 
w .:- st l'!s are c ·~.u l!'Ct l!!d in a 
plastlc can arr:l stori;od owtiy 
for di sr.osal • 

b) R 1 n:d. nq & wn shj ngs are 'l rrd -
n"¥1 out frt.•rn the s1 nl<s .-irrl 
pir.•iirl to tr"' ~vaporation 
ta nl<. 

/d.r c ~m:liticner is operc.t~ during 
the OJ-er at ion of t hP. e1tJ i rmf.'!nt. 
(Winlo11s .-:.re not Of,P.ned to <:void 
~ntry of ·fost) • This is ad e1uat "'· 

)o 
;:j 
;:j 
~ 
)( 

• 
"' 



( 1) (2) (3) (4) 

t:-
1.J 

---------- ---- -----·----- ( 5) 

FCRMULAT lNG 
& 

f,.;..CKING l'LANI' 

(Boil er re.om) 

( 1 3) 

(14) 

( 1) 

(2) 

( 3) 

(4) 

( 5) 

( 6) 

(7) 

Removal of spillage!! of pesticide 
cone ent reit es, sol Vl!nt s or mi xt: ur ~s 

Sign Posting ('No smoking'/ 
'No open flame' etc.). 

Risk of Floo:Hng 

Sealing of wind ON 

Fressur. e gua9e & sat ety VlllVl!:l on 
wat et· heiat er 

Saf~ty valve on air compressurP.1 

Cable: tunnel <:01er 

F Jr e al c1rm 

Danger w.rning boards 

This is bei.ng done with saw 
c..lust (pr:esent. ':I stored 1 n drums 
for incineration CR c omrost i ng 
as re'1uired in futurft ref. 
Mr. Johnson's report • 

:tJhil,-, Ciiutionary notic"s have 
b'!en put up on the front gllt e 
of th~ laboratory, appr0priate 
sign posting Of individual rooms 
must bl'!! done. 

In addition to th~ normal ·:'Inti n, 
l!JXtre storm drei n has been 
provid~ roun-1 the manufacturing 
plant to teke care of ~>'cess 
water during monsoon. 

Dono 

Fixed 

F'ix'9d & ~hec:kro 

Woo-len coveirs fixed 

Fix~:·i near th~ tronstormi:-r room 
"!ntl'!renct'! 

Th nse hav·.• been fixed i nsid.e 
the room. HON'!'!ver, the 1 Hicj'l 
voltage' & 'Skull;t:ross bonr. 
s•1mbols to be also painted on 
the door oft he room. 



( 1) (2) ( 3) --------
(MixinJ Pl.::nt) 

Imported 
3ol vent 
Warehouse 

( 8) 

( 11) 

( 15) 

(16) 

(20) 

(22) 

( 2 3) 

( 3) 

(5) 

(6) 

(4) 

Acrylic resin paint on floor 

Lights, switches & scx:'kets 

Flol)r, traps & drains for 
washing of spillag~s etc. 

Fir.st Aid Box (Formulation plant) 

First Ai.d Box (Bottlin,..J plant) 

Spark Proof sw i tc 11 es '3tc • 

Coll e:t l on of ace !dental spil 1-
ages with saw a ust. 

Spark proof switch es etc • 

Stacking for prop13t· turn-round 
(Stacking h~ight- Se~ fart 1\1 B) 

Decantatlvn of 1-~aking drums 

( 5) 

Paint e~ during mai nt enanc e 
sh ut d ow n i n A pr tl ' 91 • 

Spark proOf · 11K. (Floureir.f!nt 
tube ligh'.s have bee~ fix?d). 

Provided (catch pits cov·~re1 
with woooen board). Washin':ls 
drain into the channel leading 
to evapor at lon tank. 

Box is kept in Producti:')n 
Manager's room. To be f i xe-3 
in th~ op~ration area for easy 
ace e~s. 

The one i n t he mixing er e<!I i s 
ader"!uate. Therefore, Sl!parate 
hox on mixing plant not es sent i -
al. 

OK 

(~B 1 See corrments in Part V) 

OK 

OK - Separ~te hays for e~ch 
con~ignm~nt. 

OK 

"' "' 



( 1) (2) 

Fini sheJ 
1-r .. >Juct 
W.,:,r-=house 

sol v~:-it T- nk 
battery 

Po. ... er 
Sub st at i 0n 
( 33-i 1 KJ) 

( 3) 

(7) 

( 8) 

Sol vrmt l eak/spil 1 age removal 

Sin~n1osting of warninus 

Fire Extin~uish~rs 

SmO'k•3 D et '.:!Ct ors 

(5) ---------- -------
OK 

'No smoking sign' on th~ 
"'!nt•-=?rance oniy. !ien::e 'No 
open flRme' symbol to b~ 
paint oo. 
Foam typf'! provided (4 nos.) 

Or 

Fire -:i>.'tinginisr1·:?rs OK ( 4 nos.) 

( NOr fH SS Si.JI' LY IN USE AS Al ffi UVAL CF l<ER OSZN'.:': SOLVENr Ff< CY.-1 !1AS IS A~·:AIT !!D) • 

(2) 

(5) 

( 1) 

( 2) 

( 3) 

( 4) 

l5) 

(6) 

Warning - Sing posts 

F'ire Extin~inshers 

Dyke wall (approx 3' high) 

·r ran sf or mer 

Light "'ni ng ar 1· e!'it. or 

Cab) e t unnt?l 

Smok ~~ D et r=ct <)rs. 

llanJ h~l~1 fir.e extin1insher 

'High 1'ention' & 'SkuJl & 
Ctossbone' sign 

'No srno'ki ng fixed ' 

'No f lnme 'No engine sparks' to 
be f ix~J. 

Foam type (4 nos.) providedT 

Built to hold solvent in the 
"!V •:! nt of 1 "!es k a J ~ • 

pr of' er 1 y et• rt h a1 

II " 
":ov~r-Y.1 with wooi ple.nk 

4 nos. fixe:l 

Pr-ovJ1 oo 
OK 

j;"· ..,. 
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{ 1) (2) 

·3la SS 

Bottle 
Wa? -=house 

MAIN!' ;!:NA~ E 

HJMP '-i01JSE 

.:CR :rn~3~ 

O:::CUfAT iJNAL '.'11XJ!'iG & 
;i,AF ;;:!' Y f' ACK 1 N'J 

lLA~T 

( 3) 

( 1) 
(2) /( 3) 

(4) 

( 1) 

(2) 

( 3) 

(1) 

{2) 

( 1) 

( 2) 

( 3) 

(5) 

(4) 

Stacking 
Handling of breakaqes 

'No sinoking' sign/Fire Extinguisher 

Battery charging area 

Rubber/FolymP.!r t.ll ~s urr.!er the 
forklift during charging 

Fire extinginsher 

OK 

CRge cover on belt drive 

Disposal of s:::rubb~ waste 

Working Dress 

Protective Items 

Rubber glovers 
Shoes 
Goggles 
Gas mask 
Hel m~rt: 
Apron 

!!:mergen::y s11o..i er 

Wasl1ing from st1a.Jer room etc. 

(5) -------------
OK 
OK (Broken bottlP.s being 
stOT.'i:!'l • 'I'o b~ S:::!nt to gl<'SS 
factory) • 

Provided. 

Provide-l in a corner. How1!v"r 
iesirP.ablf! to segregate it. 

A plastic sher~t is heing usel 
OK if r e}:'l ac e-1 when damc-q~. 

Pr OV' id e::i 

Moulde:l pl.:stic cover fix~ 

Fed into an <:!vaporation tank 

noil a.r s1i1 f: s - OK 

Provided 
R ubb 03r gum bo·.:it s 
Prov J.d eel to operator. s 
Prov id r-rl to per £1 t ors only 
Mi xi n-:r pl Ant pnr sonn'!l 

11 11 op~r at or. 

Sho..Jer unit w: th ey'!!l w.:ish 
f i X-Y..1 • 

( No c l ot hes bi n) 

Channeled into evaporation tank 

~­
C!" 



(1) ( 2) ( 3) (4) (5) -------· --------- ' -~~~~ 

~UALITY 
Cv:TR\...L 
iA3 

O.· H ;:}{ 
AREAS 

(1) 

(2) 

( 3) 

(5) 

( 1) 

(2) 

(4) 

(5) 

(n) 

(7) 

( 8) 

Working Dress 

Pr ot e::::t i ve it ems 

R ubb:?r gloves 
Shoes 
Go9gl es 
Nose pads/Gasmask 
Apron 

Ernergercy sho..1er 

Sho.-1 ~r room w:.· st e 

Workinq Dress 

Leather Gl ovas 
(WarehousP.s & worksl1op) 

ShO;~s 

Welding shield 

Fir st Aid Box 

Changing Room faciJ ity 

Work clothes laun3•!!ring 

Lungi & sh:t.rt (tu::ked in) -
Unaat lsf act ory (Sl!e IV B) 

Prov id el 

Ordinary bath shl')Wer. BUI' 
cotton/soft S,)ap/Eye c1Jps not 
pr ovid e1. 

Ch a nnP.l ~] !. nt o ev a por..::.t t. ,')n tank. 

Lunai & Shirt - Unsatisfactor. 
(Workstiop-Boiler suit provide:!). 

Frovid ed 

-Oo­

Provid eel 

Work shop- Provided (Warehouses 
not: prov id e1 ) 

k-rovideti in rnixing plant only 
(S(?~ IV B) 

Washed in house (washings 
channeled to the evaporation 
tank) 

t:­_, 
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IV-

( 1) 
----

W\.1~ K~ S 
H::":AL':·;; 

:;;..v .J<. ON -
~-1.:::N. AL 
;;;;AF ::r·t 

a) 

b) 

(2) 

MSJICAL 
TRSATMENr 

HEALTH 
~WN IT CR I N:J 

C. Oi"?t 

F orm--11 ::it; ::in 

r l ant + 
Ser unhb-~r 
.. c L:.bor.:.tory 

( 3} 
-

( 1) 

(1) 

(b) 

(b) 

- ~!L 

Tr i::!atment Room 

Heal th C h ec l< 

Milk & BanRn~ for manuf~cturinJ 
& laboratory Fersonnel. 

Settling & evc;por"1tion tank 

Settling cum evaporation ~ank 

(5) 

Provid~ in t:hl'! J:, Lab 
(s~e rart 1.') 

St art ed in June '90. 

j) .!:!:,~911pl oyment -

G en~?r al ch ,y:: k ur~ & H ~alt h 
Certificate fr·?m hospital 
doctor c.t Mhawbi (NB : 
No C hl or_~st r ol _ t esrr-

i 1) ~t e nfl oyml!nt 

All personnel have br.-.--.n 
ch~'ked i.n June 90/tJov. 
90 /.June 91 • ~ h r.ic 'ks i re 1 u -
de x-rcy gP.n~ral e><l'lmin•!-
t i on, 13 P a rP c:: h ol in~ st r ~ s P.. 
(Al so re.fer .Part V) 

On+! -::•.ip of milk provij'3'J -J;:!ily. 

Sstablishe-1 (8rick & C"'!mt"!nt 
w.1lls & floor) si~e 10' >< ?Ol<1' 
wi''1 pli=istic sherrt. covryr 
(Capacity 70 CLt1) 

Established 
(Size ts I x 10 I x 3 I) 
with plastic sheet cover 

"' "" 



( 1) 

v. :::;::;~::l{AL 

(d) 

( '3) 

( 2) ( 3) ( 4) (5) 
. ------- ------- -----

~ispos;,l of 
empty d r urns 

i) Xyl ~ne 

ii) 'l'~h. Insecticides 

(-) E:m:Jlsifier cc..ns 

(-J 

Neighbourin;:i Community 

i) 

ii) 

(Mixing & Operat.i on 
Bottling Fl ant) Manual & 

cede of 
conduct 

(.):Jal it y 
Control 
Laborr-tory) 

a) 

b) 

a) 

b) 

Open storaqe for Reus~ or sale 

Washing with xylene & th'!'!n 
si:1ustic sCY.la. 

Washed 

Inform;,t.iun about: plant 
activities haznrds & 
pr event ivc me<; sur P.s. 

St and at d OPP.rating pr 1.c t¥J ur e 

Standing orders 

Standard aper •Jt j ng pr c.:x: ~j tJr e 

Standing orders 

i) some xylene drums are 
reused internally, 
balan:::t3 suprli~ to 
soap fact cry. 

ii) Drums are cut & 
fl att enf¥.'1. Sh~nt s & 
hoops stored in th1.? 
Importe·l solvent 
w.-,r~house for disf.O!lal 

Re•Jsed int~nally 
Usoo for storjng finish~ 
pr 00 •.JCt o 

Th·~ra is a 5 membl;!r vill.ir:JF 
c om•11i t t e f'! • The c ommi t t ee 
memb~rs have b~en informe1 
of t h P. pl ant ac t i vi t i f! s & 
pr oj •JC ts. (Hazard s/Prec au -
U ons not f!xpl oi nErl) • 

Is:rnerl (See Annex. l) 

Issued ( s~e Annex 2 ) 

Issue-:1 (S~"? AnnQX 3 

Isnu'?.'"J (S~e Annex.4 

' c, 



VI. 

VII. 

VII I. 

( 1) 

(f) 

Sf..1-' E:l'Y 
Au:> 11' 

A.C::; LlS~Yf 
H EFCl<T 1 N:> 

FACT CRY 
SITE UP-K::.:.::P 

(2) ( 3) (4) 

Safety 
Impl 0 mi?nt .:it ion 

i) 

Sy st em not yet i ntrcrl uc e:3 

(As per the Myanmar Govt. 
rules). 

3enernl cleanliness of 
site 

ii) Maintence of internal 
roads 

iii) Up-ketlP of remaining area. 

(5) 

Managers/Officer responsible 
for injividual activity site. 
(Overall I~sponsibility is that 
of Proj<:et Director)- s~e PartV 

( ~ :!e Part V) 

Has not been n·:c essc.ry since 
c omrn i ssi oni ng. 

S~e Part V 

IJ'I 
0 
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v oi r for F' ire 
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fighting 
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Annexure (7}· 

::>IS:USSIONS wrrH MYA~ A(ll::i:CULT lRAL 
SEF.VICES ON 27 .11. 91 

Present : 

U Maung Maung Tin 

Dr. Thein Htay 

u. !'1y int Sw e 

Mr • K.. Johnson 

Dr. M .. G .. Srivastava 

. . 

. . 

. . 

Dy. !Jeneral Manager 
(Plant Frotectic'1} 

Asst. !.'1anagE ~ 
(Plant Protection) 

General Manager 
Pesticide Froj 0:ct (~FI) 

I 

± 
+ MAS ... 
J. 
.l 

UNIDO Consultant on !::nvironment 

UNIDO Consultant on Safety. 

U Maung Maung '::.'in conf irmeci the full satisfaction 

of MAS with the bottle design) outer packirq, transit 

safety upto consunirq points & the quality of pesticide 

(for:nulated)products suppli91 by the pilot plant. Their 

other c omn ent s were c. s foll ON s : -

1) The future level of denand of projocts vis-a-vis capacity 

utilization; U .. !-iaung Maung Tin informed that in 10 years 

time the ta:::h. grade pesticide re:ruirement is likely to 

grCM to 10,000 Te from the present 250 '!'pa. This ho..1ever 

will be subj e::t to i!llport l ic encing as it is currently 

done on barter basis. 

2) On the composition of pesticide requirement, he indicated 

the present neeci for Diazinon granules @ 200 Tpa (for 

rice st em bar er) and 50 T pa of f u ngic id e (T ekonil ~·IF) 

for use in _potato, tomato and 1roundnut. The future 

requirement of Diazinon granules c:n1 Fungicide is placed 

500 an:t 100 Tepe. respoctively • He appra::iat~ 

th2t for su:h small quantities of solid (dry) formulations, 

setting up a plant may not be justified. 
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Formulations prepared by the Pesticide Proj ec~ using 

a mixture of superior Kerosene and xylene as solvents ha­

ve b;~en tested and £01.rn:i satisfactory from the 

phytoxicity arrl bioefficacy vie« points. Herce, such 

formulation will be accepted from i:he next year. 

4) The pesticide law Of Myanmar has been passed by the 

Government. The rules are being framed an.1 the law is 

expected to be oper2tional by the middle of 1992. 

In this context -

i) A Festicide Testing Lab has already been set up. 

It ~ill check on pesticide quality, residues in 

crops iind environmental contamination (soil and 

water) in the prircipal areas of pesticide use. 

ii) Pesticide Registeration Boar:-d is being :::onstituted 

(yet to be gazetted) an:i may comprise of - :-!0 of 

MAS (Chairman}. D.G, Health services, D.:;. Veter­

inery Services, DG Fishries, DG Trade, ;)G Forests, 

MD of Myanmar Agricultural Frcduce Trade, Dira::tor 

Health Laboratory & GM Extnesion Division. The 

Head Of Plant Prots:tion will be the secretary 0£ 

the Board. 

iii) Pesticide Project will 1.~ed to seek !'r ·.:xiuct 

Registeration, Manufacturing Licen=e & S·?lling 

Licen=es when the law is Lnplemante:L 

5. On the prevention Of misuse of empty pesticide bottl<?s, 

there is no control as yet. Mr. Johnson s·1gqestecl th.::t 

breakin~ such bottles & se~1,.J.ing back to glass factory 

worLl be ideal. MGS suggested that the trcde c nt~rs 

coul:l un:lertc:ke collection of ernpties against payment 

OR the re:.urn of bot: les coul:l ~'? link~ to subsidy 

di sbur s~m.~nt. 

6. A Farmer's He;Jlth Frogrzmme is prepar~ to be laurr-h~ 

by the H0alth oe;:.t. It will monitor pestici"ie e:-i:p::>sure/ 

toxii::ityro th•· farm,,rs in thr arr,as of intrnsivP us•· of 

pest ic ~-des. 

Another user 8d1_r:,::tion frogramrne is planned withthe 

heJ p Of. FAO. 
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DIXUSSIONS WlTH 
MYA~ FHARMA::E:urI-::AL UDUsrRY ON 

27.11.91 

u Ban Yi, Director MP! 

U Myo Lwin, National Coordinator of RENPAP 

u Myint SWe, G._'1. Pesticides Project 

Mr. K Johnson, UNIDO Consultant on Environment 

Dr. M ... G. Srivastava, UNID.J Consult2nt on Safety. 

This wc.s our se:ond meeting and held to brief the Dir~­

ctor/s of the prin:ipal observations and re:oamenjations 

(The first meeting was held on 18/11 at the begining of the 

mission). U Ban Yi was inf orm-31 that -

i) Nearly ~ of the re:crnnendations of the "1st Safety Report" 

have been implemented. These will be listed & comnented 

upor. in the present report. 

ii) There was serious spillage & contamination problem on 

the bottling plant. The defect in the fil ing probes 

& jerking movement of the t1Jrn table were highlighted. 

!'he matt er nee-J s to be corr e:t ed with help of Sic pl ant. 

Alternatively, arrangment for washing and dry :nopi:ing 

the contaminatej bottles must be made • 

.i.ii) House keeping neede:J closer attention of the managem~nt 

on site. 

iv) Use Of satety equipment and clothes by thP. work~rs & 

staft needed greater e-nphasis. The Dir.e:tor pointed 

out th.:t the climatic & c.i.utural inhibitions. !-lo,,;ev~ 

the need for worker ed~::tion arrl p~rsuation w .. -:s accepted. 

. . 
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The upkeep of the site is tardy. The profuse weed 

growth (tall grass and bushes) present [IOtential fire 

hazard arrl must be removerl even if labour cost is 

involved. (Mr. U Banyi accepts:i this). 

vi) The use of plc~nt floor area for warehousing fi nishe:i 

pro5.uct arrl the stackinq of xylene drums 4-hicrh in 

the solvent warehouse are uns2fe practices.- There 

is need to review the solvent & finishe:i pro-:ioct 

storage capacity in an inte-;Jrated manner in the light 

of sp<:.ce requirements over the next few years. (There 

is already a plan to build a new w2rehouse for xylene). 

vii) The Road between Hmawbi town & the proje=t (approx 12 

Km) is unsafe for transportation of tox.ic chemicals & 

solvents arrl a potential haz.::rd for pollution from s.::>1-

vent, f inishe.:l prooocts and Te=h. grade pesticides. 

This nee-is to be corre::te:i without further delay. 

viii)The Me:iical treatment Room neEPs to be equipped £or 

emergen=y t:ceatment items Clist of items provide5). 

ix) Workers h,~alth monitoring & cholinestrase testing are 

inade1uate & must be improved. Health Cards for 

irrlividual worker as already ra::o:nmerrle:l have not lJeen 

introouced. These shoul~ be maintain91 & equipm-c?nt 

for cholinestr.:se testing shoul-:l be provi-::led to the 

J:;. labor .:t ory. 

x) The present system Of colle::ti n~ t. oxic effluents in 

evaporati::>n tc:nks & t•;xic S'.)lid w~stes in :irums is 

acceptable only as an interi:n measuce. Mr •. Johnson 

has ra:::.Y.'111en::1s:i establishm~nt of effluent treatment & 

iocinP.ration f.:ciliti~s f::>r t o:vic solijs. 

xi) The monitoring of the vaf.our level in the work ~nv::.ro­

nment Of the plants is _:esireable. Harrl hel.j ~uipment 

for va: our ~-esting s:1oul-J provided arrl a pr::>rer syst~ 

for r t::e ordi rY.; jatr1 i ntroi uced. 
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xii) Non availability of Fire Engine & asuitable Water 

reservoir would be serious hc:njic.:=p in the eveit 

of a fire. Fire fight~ng facility on site is 

extr~mely essential & must be ~iven sps::ific 

attention. ('J 9an Yi was not sure if the Fire 

:::n-;Ji ne w il i be avc:il able) • 

. . 
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DIS::USSIONS WITH UNDP YANGON 
ON 27th NOV .. 1 91. 

Annexure (9l 

Mr. Rohinton SethnL' : Sr. Deputy Resident Representative, 
mDF 

u Hla Min : Programne Officer 

U Myint SWe : General Manager, Pesticide froject 

Mr. Keith Johnson : UNIDO Consultant on Environ~ent 

Dr. M .. '3 .. Srivc:stava : UNI.i)O Consultant on Safety. 

The meeting was held to brief the UNDP personnel about 

the mission and priocipal findings. Mr. Sethna w2s specially 

briefed on the folla.iing points -

a) That nearly half of the reco:mienjations of my previous 

mission (De:. 1 89) had 2lready been implemented, which 

is c0nsidered satisfactory. As some Of the pending items 

inv0lve importation of equipment, thes~ may be exa:ni~.:; 

for suitable arrangements. 

b) Fire hazard due to unsatisfactory upkeep of site (tal~ 

grass & wee:ls) needs im"'."le:hate attention. 

c) 'fhe plc.ns to procure Fire Sngine have not y~ materialise1. 

There is also no wc;ter r2servoir for the fire engine to 

use. Both the.·e are essential d~e to inflame;:;bl.e solvent 

& Fini shoo pr o.1 u:::t st or a1e. 

d) Warehousing spa.:e for imported solvent anj finish·:d 

pro! u::: ts is present! y i na~ e1uat e, Requires review an:l 

additional construction. 
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e) Medic2l Treatment Room has not been fitted up with 

emergen:::y treatment items. This is essential. 

f) The api:roach road is in a very bed coroition & is a 

potential sou!"ce Of environmental pollution and fire 

haz;:>rd during transpor2tion of solvents, te::h. grade 

& f orrnul 2t ed pest ic i :1 es. This requires urgent attention. 

Mr. Set hna inf or med that matt er of road had be~n 

::lis::ussed at the tripartite meeting C-JNIDO/:JNDF/1'1yan!!lar 

Govt.) arrl wc:s surprised that there has been no 

progress. 

g) The need for workers health and se::urity measures at 

the plant v;ere highlighted. 

Mr. Johnson briefed on ·~is fin:lings on the :;uantity 

Cf effluent and solid waste r2quiring disposal. He outline:l 

his recorrrnendations on the treatment & incineration f aci.lity 

to be installe:L Mr. Sethna enquired about the use of solid 

Wcstes for land filling and put Mr. Johnson in tooch will 

Mr. Baccus (an expert on Town planr:ing & hygeine) for 

e>:change of •JiE."Ws. 

- . 

• I 



.. 
. ' 

- 59 -

UNIDO Substantive Comments 

The report gives in great detail all the aspects related to 

safety in the opertion of the ~esticide plant at Hmawbi. This 

report should be read along with the report submitted by Hr. Keith 

Johnson. While the Ministry of Agriculture is satisfied with tht= 

products supplied by the Hmawbi plant, ~he formulation plant itself 

needs a thorough safety overhaul and there seems to be a relaxed 

attitude on the part of the staff to pay serious attention to this. 

UNIDO has already discussed the issues with senior Government 

officials regarding various actions to be taken so that funds and 

necessary staff are allotted to carry out the work. 

The plant has a good scope for future expansion, but it is 

pointless to take up the expansion if the up-keep of the site is not 

satisfactory. A number of recommendations mentioned in the 

report(s) do not need external help or foreign exchange. 

It is the responsibility and awareness that should be cultivated 

to maintain the plant at international standards. The plant is 

definitely a good investment for Myanmar and the quality of 

operation would bring outside companies for a possible joint venture 

in the distant future. 

UNIDO is pleased that a top level officer attended the recent 

UNIDO meeting in Brussels on Safety Guidelines in Pesticide 

Formulation in Developing Countries. We hope that this would 

stimulate the government to take the necessary steps to clean the 

site and keep it in good order following the standard operation 

procedure and good manufacturing practice. 




