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EXFLANAT(RY NOTES

Only a few abbreviations hav. been used in the report.

These are explzined -

AL = Air Conditioner

oG = Director General

=2 = Bmul sion Concentrate

e.J. = For examrle

Zngre. = EZngineer

GC = Gas Chromat ography

HFLC = High Fressure Liquid Chromatogrzphy
incl. = Incluwding

KL = Kilolitres (1,000 litr=s)

Km = Kilometre

Lab = Laboratory

MD = Managing Director

Min = Minimum

MFI = Myanmar Fharmaceutical Industries
Mz = Mediczl Treatment

NB = Nota Bene (Note czrefully)

OK = Alright/satisfzctory

Ref, = Reference

SCF = Standard Opersting Frocedurz

x = Quality Control

UNDF = United Metione Devel opment Programme
UNIDO = " " Industriel Devel cpment

Crgenissticn
Viz. = Nemely




SUMMARY

The objective of the Return Mission was to review the
implementation of the recommendations contained in the first
TECHNICAL (Safety Verification) REPRT (1990) on the pilot
Plant for formulating pesticides at Hmawbi. The mission
examined the reasons for delay in implementation, where
applicable, and also identified additional safety needs
based on the operating data of the plant over the last 1%
years. Oprortunity was taken to coordinate with Mr. K.S.
J%mson, Consultant on Environmentsl Safety, who was also
on mission at the same time. Meetings were also held wth
the Myammar Agricultural Services, Myammar FPhamecertical
Industries and the United Nations Devel opment Frogramme to
brief them on the principal observstions.

The report covers, item by item, the recommendations
that have already been implemented. Comments on these are
indicated where necessary. Similarly, the recommendations
that still await implementation are tabulated and the key
reasons for deley indicated against each. The aspects that
require urgent attention of the senior management of the
project include short commings of the bottling plant, lack
of alarm system, inadequate sign posting, poor observance
of rules on safety equirment & clothes, shortage of ware-
housing space, non-availability of fire engine & water
reservoir, emergenCy trestment facility etc. Similarly
effluent treatment & solid waste incineration facilities
are conspicuous by non-installation. Only brief comments
are made about the effluent treatment & solid waste disposal.
Reference may be made to Mr. Jhonson's report for details.

Besides the 0ld recommencations, the report identifies
and elzborates upon other/additional areas requring safety
attention. These include inadequacy of warehousing space,
environmental & fire hazards created by the poor condition
of the linking road between Hmawbi town and the factory,




unsatisfactory upkeep of the site etc. During the mission,
the need wes felt for nominasting one of the officers to
oversee safety measures and communic-tions. Recommendatins

are made for the same.

The licerces & approvals under Factories Act amd Fire
& Explosives Act have been obtzined for the pilot plant.
However, the necessary registerations and licemces under
the Festicides law will need to be obtained when it is
implemented in 1992.

Considering the present status of safety recommendation
implementation anc new suggestiorg for safety equipment and
systems, there woul@ be need for further safety verification
to ensure that no importanrt recommendation or hazerd area
is left unattended.
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PART II. OBJECTIVE & BACKGR OUND

THE MISSION

The objective of the 'Return Mission® is to verify the
implementation of the safety recommendations, adequacy of
the measures established and recommendation of new steps
at the pilot plant for the formulation of liquid pestic¢ides
set up at HMAWBI(near Yangon) in the Union of Mya-mar by
the Myammar Pharmaceutic.l Industries (MFI) with the support
of United Nations Development Programme (UNDP) and United
Nations Industrial Development Organisation (UNIDO).

BAC KGR OUND

The author had earlier visited ithe project in 1990
when the civil construction and Plant instasllation work were
still in progress. Based on the site inspaction, details
of plant, equipmant & services, the kind of p=sticides
involved and volumes of production, rhe auther had made a
set of ‘safsty recommendations' covering -

1. Operational Safety
2. Occupational Safety
3. Envirommental Safety.

These recommendations are contained the UNIDO Document
No. DF/ED/SER .A/1330 dated 23rd March, 1990.

It had bezn imdicated in the first 'Safety Report' that
the implementation of the recommendations must be carefully
monitored and a further Safety verification carried out
after the pilot plant has been in praduction for a few months.
This was suggested not only to satisfy on the adequacy of
the recommendations but also allow tim2 for generation of
relevant data on the volumes of toxic effluent and solid
wastes ani/or any new safety problems that may emerge and
require approprliate measures.




The Filot Flant has been in operation on a single
shift basis regulerly since June '90. The factory personnel
have therefore acquired first-hand experience of producing
the following quantities on the plant -

(KL)
1990/91 1991/92
(Jan.Mar.) (Apr./Oct.)
Diazinon 40 BC 50.8 -
Fhenthoate S0 =C 42 .8 57.8
Fenitrothion 50 EC 127.1 21.¢
Zndosulfan 35 = 45 .7 52.7
Cypermathrin 10 EC 71.9 63.6
Total 338.1 165.1

(The production plan for the whole y=ar 1991-92 is 465 KL)

Therefore, the time is aprropriate to cerry out a
verification of safety equipment and system and to
develop additional recommendations, as & if required.

PART III : THE AFIROACH

The main paramsters adopted for saf ety verification
at the Pilot plant are -

a) Verification of the implementation of safety measures
recommended (ref. 1st Safety Report - 1990) and
ascertaining their adequacy/effectiveness.

b) Identification of recommendaticns not so far impleman-
ted ss well as determining new safety aress/aspects
(if any) for making suitable recommendations.

c) The Standard Operating Frocedur=s and the standing
orders which have already been issued for the
manufacturing plants and the C Laboratory (see
Annexures 1, 2, 31& 4 ).

The verification was carried out by on-site inspection
of different activity ar—es in the factory and detailed
discussions with the Managers/Supervisors in each case.

In doing so, effort was also made to assess the hazard
awareness and comnitment of the plant versonnel towards

safecy measures as well #s suqgjestions for improving the
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individual involvement in personal safety and that of
the factory and environment. Finally, effort is made to
assess the problem/s (if any) vis-a-vis the neighbouring
community and new initiatives thst may be taken by the
project management to establish & strengthen rapport
between the two.

The Return Mission coincided with the visit of
Mr. Keith S. Johnson, the UNIDO consultant on Environment
(ref. safe disposal of toxic effluent and solid wastes)
The safety verification mission wzs closely coordinated
with Mr. Johnson, Consequertly, there is likely to be some
overlap between the two reports. However, effort has

been made to limit such overlap to the unavoidable minimum.

PART IV. IMPLEMENTATION REVIEW

The implementation of the Safety Recommendations (1990)
was reviwed at the various functional areas and reasons for
non-impl ementation of recommendations, if any was ascer-
tained through discussions on site. Consequently, the
review separately covers -

1. Recommendations already implemented
2. Recommendations awaiting implementation

For the sake of convinience, the verification is
presented in form of charts for the two categories. It
is hoped that this will assist in referemce and monitoring
by the Management.

During the verification, certain new areas emerged
which deserve attention from safety view point. 1In some
case, need for fresh emphasis was also felt. All these
are dealt with in Part V.

A. R BCOMMENDAT IONS ALREADY RECOMMENDED

A. 1. All the recommendations of t he 1990 report werc
closely checked and where action has already been
taken are listed in Annexure. V.




On the basis of this review, the progress of
impl 2mentation cen be summarised s&s under :

Safety Total No. of No. of Recomm.
Type RecommenZ ations Impl emented.
Operationsgl 74 29
Occupat ional 20 12
Enpvironment al 5 2
ﬁorkers Health 6 3
General 12 8

Totel 117 4 (=47%)

Thus, nesrly half of the original reccmmendat ions have
glready been implem=nted which, considering the const -

reints, is a satisfactxy level Oof achievement.

In Annexere (5) remarks are recorded agzinst the
individual item. The Management may carefully note
these for further action to improve the effectiveness
of t he safety equipment/system instslled. These r=mzrks
shoulé also constitute a basis for further Safety
Verifi -ation.

RECOMMEXN .£7 1 ONS AWAITING IMILEMENTAT i ON

A number of the existing Safety Recomendations
have not baen implemented so for. All such Cares are
recorded in the following table. For convinien-e
of compari«on with the 1990 report, th~ ol no. of

the recommeniction are indicated slonside.

The reasun/s for non-impl~n-:ntasticn have been

2xplored an! are indicasted ip the h rt.




In the column marked ‘Action now Recommended®
its importance and rriority are indicated for the
mancgement to t gke special notice.

It is imperative, however, to emrchasi se that
the implementation of all the fecommerdztions in

this chart is essential. Where the impl ementstion

has been delzyed due to non-availability of equipment,
the Froject Menagement as well as the sponsors may
eXamine ortions to procure and instzll them. In

so fer as the menagement of safety system/s is ccncerned

proper attention of the site manegement is essentieal
tO0 ensure oObservamnce.

( See the following chart) -
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(1) (2) (3)
Safety Activity Original
TyFe Ar ea Reference

OPIRAT ICNAL C (2)
Leboratory

(3)

(4)

(s)

(6)

(7)

1v_(B)

t RECOMMENDAT IONS AWAITING IMFLEMENTAT J ON

(4)
Recommendation

Use of spark proof
switches, sockets &
plugs.

Exhaust fans in the
main lab. and Disti-
llation Room (Switches
to be fixed outside).

Boxing of +he motor of
fume chamber fan.

Frovicsion of Fire
hydrant

R3ising gas discharge
pipe Ly 2 M for batter
Jlispersion.

Emergercy shower
&
Changing Room

(5)

Reason for

Delaz

Nct fixed in the
entire arrma (excl.
GC Room) due to
need to import

Non-availability of
spark proof exhaust
fans.

Not done due toO need
for cleaning up leaves
etc. falling through
the chimnay.

Not fixed as there
is no fire engine

Fear of making the
assembly unsteady
due to height.

Only a standard
shower 1s provided
(considered adequsate).
Cupboard shifted to

mixing plant.

(6) !
hAction
now
R ecomnend ed
Possibility of providing
these t0 be examined
(UNDF/UNIDO) ., Faliling
this, these items should
be fixed in the gallery
out side the rooms.

Must be importad.

a) The external mouth
of the chimney should
be covered with wire/
nylon net.,

b) Motor to be boxed.
See Part vV,

Top of the chimney to be
ring~d & suprorted with
wire/iron rod to hold in
position.,

a) Kit containing cotton
wool, soft soap &
2ye cup to be urgently
provided,

b’ Cupboards for storing

street clothes etc. tc
be fixed,.



(3)

()

(86}

(11)

(12)

(14)

(1%)

(16)

Effluent Treatment
facility (flocculation
& adsorjtion).

Signposting of gas
genraticn room.

"NO SHOKING"
OFEN FLAME" warnings
on General Lab,

Pistillation

R oom, HFL Room &

chemical storage

First Aid Box

Security/Entry

a) Activated
charcoal
not available

b) Chemical treat-
ment unit not
Yat Pprovided.

Not done since these
symbol s have been
fixed to the main
enterence.

Not procured

No action taken
so far,

(See Fart V & Mr,
Johnson's Recommendations

Warning to be painted
on the door glass

Sign posting of irdivi-
dual room is important.

a) Fix warnings as
listed

b) Correct the 'No open
flame' symbol (prese-~
nt one faulty).

Must procure urgently &
provide.

a) Fix "Restricted
Entry"” notice on
maln door of the
building

b) Staff to be provided
'YELLOW ' name tags
for identity (See
Part V).



1)

(2) __

(3

(4)

~£5)
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(6)

Mixing
Flant

(17)

(7

(9)

(10)

(12)

Fire Al arm

*Skull & cross Bone'

& 'High voltage’
warning symbols on

the door of transformer
room.

Provision of collecti-
on tray under the inlet
pPipe of the storage tank
of the mixing plant

1) Fixing of exhaust
fans

ii) Lowering the smoke
detectors.

Separation of power
curcuit to the mixing
vessel and providing
an extra fuse inside a
locked box

Not fixed as fire
truck 1s yet to be
arranged.

Not fixed as these
are already fixed

to the transf ermer
equirment (inside
the room).

No specific reason

1) Non-availebility

of sparkrproof fans.

ii) No specific reason

{Ferhaps overlooked)

Not done on as this
circuit already has
a separate fuse on
the main control
panel. (NB 3 All
fuses on the pannel
are unlockad &
interchangeable) .

In the absernce of Fire
Truck alarm bell even more
eszential,

('Ad interm' electric czll
bells may be fitted).

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

b) "Restricted Entry"
notice also to be
painted on the door.

Must be placed immediatelly
the leak is noticed,

i) Arrangements to provide
suitalkle exhust fans.,

i1) Must be brought down
on light aluminium pipes
to 12 - 15ft from
ground,

Serious Omission. MUST
_TAKE IMMFDIATE CORRECTIVE
CRRECTIVE ACTION as 1t
can 1nvelve serlous/fatal

accident
(Also> a»~» Fart V)




(1) (2)

(3)

(4)

(5)

()

Bottling
Plant

(13)

(14)

(16)

(1€)
(19)

(20)

Sign posting with
"No smoking “&" No

open flame" symbols.
Emergercy/Fire
Alasrm

‘"irst Aid' BRox

Fix exhaust Fan

"No smoking" sigr:

Decontamination of
bottles from spilled
toxic liquid.
(Frovision for washing
or mop;ing) .

Not done agailn since
one sign each has been
painted on the main
enterance. 'Reminder
value of the warnings
is overlooked)

Apart from an alarm
provided with the
transformer no alarm
is provided in the
rlant aress.

One box procured but
is with production
manager.
Non-availability of
spark proof fans.

(For same reason as
in the mixing plant)

Not provided,
(The spillage problem

had been anticipated &

i)

i1)

Warnings must be posted
both in the mixing plant
& bottling plant aress.

A system be introducedd
to check that workers
do not carry highters/
match boxes etc. in the
work area.

Electric alarm bell to be
fixed.

(Indicated use of gong is
not a satisfactory
alternative).

First Aid Box to be fixed
at a8 place easily axccassi-
ble to workers,

Exhaust Fan to be imported
& fixed,

Warning signs to be fixed,

The defects in the £filling
& capring equipment to be
corrected (See Part V).

a wash tent recommended).




(1) (2)

(3) (4)

(5)

- ¢ -

(6)

Imported
Solvent
Warehou se

(26) Security/Entry
Restrictions.
(27) Emargency Exist

Exhaust fans

(1)
§ :
(2) Sswitches atc. to
be fixed.

(4) Safe Stacking height.
(Xylene drums stored
4 high. Workers have
to climb to roll it
on the fork 1ift).

(8) Smoke dectectors

(9) "No open flame" and
"No Smoking" warnings

(10) ‘Drain Channpel for
floor washinys (a
requirement of the

Factories Act.).

Not sign posted
&

No identity system
for workers

Presently a small
door near the heating
room 1s provided,
This unsafe &
in&sédequate.

Spark=Froof Fans not
avallable

Due to arrival of
large shipment of
xylene AND
inadejuate storage
Spéuce.

Due to need to
import.

Not fixed as "infla=-
mable" sign already
rosted

Sffort to correct
thhe slope of the
floor was not
possible due to
ramp at the gate,

i) Post "Restricted Entry"
sign.

ii) Al) workers on both
plauts ©o be provided
with "RED" name tags.

The main door behird the
bottling plant to be made
the "emergency exit" and
marked appropriat uly.,

Plan to establish a new
xylene warehouse with wire
mesh walls for ventilation,
(Also see Part V).

Additional warehouse to
be built as tha problem
of large consignments will
contniue.

Not required if the proposed
new warehouse 1s huilt soon,

Both the warning signs MUST
still be painted on the
gates.

The washings should not
be fed into rain water drain,
A "catch pit" shoild be
built in the godown floor
The collected washings
should be removed by buckets
to2 effluent treatment tank,
(The same applyies to the
new Xylene warehouse) .




(1)

2) (3

(4)

(s)
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(6)

Finished (1)
Froiuct
Warehouse

Local
solvent
Battery

(2)

(4)

Pover (7
Substation

(9}

Maintenance(1)
~orkshop

(4)

L ump !1ouse

Exhaust Fans (Switch/es
out side)

Damaged & soaked or
leaking cartons to
be stored in bins
until disposal.

Sign posting for
"No open flame" &
“No sparking vehicles"

Emergency alarm.

Danger sign posting
viz., "Skull & cross
bone" and " High
Tension" on the
wall facing the
mixing plant

“No Zntry" sign on
the gate

Battery charging area
near the Enginecrs

cshin 1is not sejregated
from the rest.

Entry Restriction

Nil

Not fixed as spark
proof fans need
importing

Not done : Stored

on the £l100r; causes
contamination of

the warehouse flcor.

Due t0 non=-use

Not fixed

Not done

Not posted

No specific
reason

No Provision

Nil

Arrangement to producre
should be made.

Bing/rlastic troughs o be
provided for holding dsmaged
~artons.

(Not presently in use but
axpected £tO be commissi oned

shortly)

Signs to be posted before
starting use,

Essential : Must be fixed

Must be done a s eytra
pracaution.,

Must be 14 one

Separate the area with a
low wall or woolen railings,

Staff to be provided with
green name tags

Nil




(1) (2) (3)

(4) (s)

)

Scrubber (3

OCCUFAT TONAL (17
SAF ETY

Laboratory

Fer sunnel

(4)

(s)

Mixing & (4)
Bottliny
Flant

Fersonnel (6)

i
-—
w

|

(6)

Trezstmant tank for

Not installed

the Scrubber waste (waste presently

storad in a separate

evaporation tank)

. - —m T . - —— D T . ———— Me WD P VO GBemE WS- Gy = T TEd R WS W AP W .Mk TS e W TEmab SO MR CSTMRams am S e S

Working dress (full
trousers & full

Not provided.
(staff use Strect

sl 2seve shirts) clothes),
Receptacle for Not provided
contaminated <lothes

(dress, apron etc.)

First Aid Training Not yet organised

to at least 2 staff
from the Laborat<cy

Receptacle In the Not. provided
emergency shower room

for dumping pesticide

drenched clothes

a) First Aid Training Not done so far
(min. two persons
from these plants)

b) Zmergercy kit to " "
be proviied in the
810w er

Need to astablish common
effluent treatment facility
(See 1Mr TOhonson's
Recomendations) .

+ v— - — . — - —— ——— —— ST~

(Phis is an unlesireable
practice., Work clothes to
be left behind).

a) Work dress to be provided,

b) Cabinet for storing
street clothes fixed

A bin to be placed in the
shower ares to hold
contaminated clothes pending
laundering.

Must be arranjed quickly

Should be provided near the
shower .

To he organised quickly.,



(1)

(2)

(3)

(4)

_ql_

(5) (6)

(WORKERS
HZALTH)

Other
Areas

Ganeral

Health
Moni:toriny

(3)

(1)

(2)

a)

viorking dress
(war ehousas)

Nose pads to be usad
when working in the
solvent, raw material
& finished proaduct
warehouses.

=“ledical Treatment Room

with Doctor/Qualified
nur sc.

-Meiical Treatment room

ejJulpmant

Fre-anploymant health.
check imcluding choli-
nestrase tests (to
establish individuals
‘Normal ')

As persons workiag in 0.K.
the warehouses belong

to the production

plant, separate dress

not provided

Not practiced. Must be enforced and nose
pads provided.

Room provided but no &) The treatment room must
ejquipment or whol . still be equippad with:
%ézg f?g:isfan/Nurse. i) Hospital Bed
i1) Oxygen cylinder with
tubes & hood,

111) sShoeck therapy intra
venous drip and saline
etc .,

iv) Antidotes
v) Strature

vi) Gastric lavage 1items.

b) Paramadical training to
one or two staff manbers,

Chloinnatrase leval Cholinestrsse level must be
not established as established before new
Hmawbi Hospital doas employee startswrk

not possess facllity




c) Maintenance of
individual HEALTH
CARDS .

i1)

|
3
(1) (2) 3) (4) (5) - (6) '
b) Post employmant checkup 1) Presently done 1) AQuarterly check of
on quartely routinebasis once in 6 months. Cholinestrabe for workers
(incl. cholinestrase (Dates of previous directly exposad to
test) tests 26.6.90, pasticides (viz. Mixing
9.11.90 and 10.6.91). & bottling plant and
This is cleimed to Laboratory personnel)
be due to problem is eszential,

of getting a dcctor
from Yangon.

Parsons st.owing a i1)The cholinastrase ani
drop in cholinestrase blood picture of such

by 20% or more (over persons must be monitored
the individuals nor- min., once a month until
mal) are shifted to recovery to the normal
other Jobs but: recoveaery level v

is not monitored

thereafter.

Presently consgolidated Health cards must be

medical reports are maintan-d for each

kept in a file. inmdividual starting from
Individual health the pre=anployment
cards nct opened. checkup. Cards to bhe

kept upilated.




(1}

(2) (3)

(4)

(s)

(6)

_11I, ENVIRON-
MENT AL
SAFETY

o0 (a)
Laboratory

(b)

Mixing & (a)
Bottling
Plants

(b)

Incinerator

Deactivation Tank for
toxic liguid effluants

Settling & evap>ration
tank

Deactivation tank for
liquid effluents from
the two plants & the
scrubber.,

Settling & evaporation
‘Tank

Incinerator to be provided
for safe disposal of
mopping saw dust, sludge,
soaked cartons etc.

No treatment facility i) Effluent Treatment

established. Even
actlivated charcoal
bed not provided,
(charcoal neels toO
be imported) .

Provided but not

adequately protected 111)

agalnst rain water.

Comments as above

Comments as abovae

Incineration facility
not yet established.
(There is noO cement
kiln in the neighbour
hoed) .

fazility is essencial
(to be established)

{1} Treated effluent to he

transfered to evaporation
tank or used for irrig-
ating t he garden.

Sludge t0O be takon out
during summer momnths
and kept for imcineration.

ks above,
(A common effluent trestment
facility will be adequate).

-Action as above (ref. C
Lab) .

Incinerator is assantial
(To be imported)

Sew Part VvV for lccation &
comment S.




(1) (2)

(3)

(@

(5)

a) Flire
Tighting

IV. SINZRAL

(1) %
(1) 1

(=)

(=)

Fire engine & Reservolir/
hydrants,

Disposal of waste
water from fire
fighting

Buckets of sand.

Training in fire
fighting

Engine not yet obtained
(doubts expressed on
availability). Hence
no reservolr bullt

Such water 1s bound to
ba contaminate’d &
should not be allowe?
to flow out of the
factory premises.

To control localised

fires in the solvent

warehouses & finishel
product godown

Not yet organised. (The
task of fire fighting
is assigned to security
quards) ,

— — -

(6)

1) Fire engine is
essential., MUST He
stationed in the
factory

ii) Overhead water stora-

ge is small; hance

a water reserverooir
(For least 45 min.
workin? of fire
erginel .

Provida a sluice gate/
stopper in the main drain
s0 that thiswater is
held back and pumped into
& spacial lagoon to bhe
built in the north wast
corner of the site,

70 be provided urgently,
These buckets are best
located on the wall near
the entzrance.

Arrangements tO be made
for training by the S tate
Fire Service (inmclys use
of Fire extingishers).




(1)

(2) (3)

(4)

(5)

(6)

b)

c)

Disposal (1)

of
Empties

(11)

(144)

Education of
Neighbouring
Comnunity

Empty Xylene drums and
Jerry cans of emulsi-
fiers

Zmpty drums of Tech.
grade pesticides.

Empty Carton of galss
bottles

(Being washed with

xylene and caustic
then cut & flate-

ned manually into
plates Being

st ored)

(some Durms b
internally &

aing used
balarce sol1

to the soap factory).

These plates
& rings are
other use.

» 1ids, bottoms
unsafe for any
Should be s0l4

tc a smelting unit.

(Are so designed as to A commendable arrangement

be later useld for
packing finished
product)

Informing the neighbouring village community about
the toxicity etc. has been done by via the Village

Courcil.

No steps, taken yet to advise the comnunity of
the elementary precautions to be taken in the
avent of an accidental fire or leakage in the
fectory (This must consitute a part of the

emergercy plan).

for carton 4

Sea cOmmeant s

Do~

isposal.

under Part V.

-0l "~
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EFART V. NEW AREAS & RBCOMMENDAT IONS

It had been anticipated in the first Safety Report that
once the plent has been operated for some time, newer prokl em
areas may surfece and these would reguire sttention. During
the Return Mission s number of such aress have been idemtified.
These are commented upon in this chapter. Some of older
reccmmendations are also covered here for emphssis through
detailed corments.

1.0 WAF. EHOUS1NG

In the interest of safety the working arezs in the plnt
and the warehouses need to be kept free for movement.
Similarly, stacking height (specially of hezvy drums) has
to be kept within the safe limits.

During the mission, it wes noticed thet not only the
war ehouses were overpacked but also the xylene drums were
stacked 4-high. Similerly , the avsilable spsce in the
mixing plant was being used for finished product storage
leaving very little space for movement. These are hazardous
practices znd could lead to accidents. The situztion is
claimed to have been imposed due to slack pesticide demand
and arrivsl of a sizeable consignment of xylene. As similer
situation can erise over and over agein and specially when
the production volumes increase (eg. 465 KL in 91/92, 450
KL in 92/93 & 480 KL in 93/94) the shortage of warehousing
space will beccme more acute. This emphasises the need for
extrs warehouse/s.

I was informed by the Directar MFI, that there is &
plan to build a separate xylene warehouse with walls party
mzde of steel mesh tO ensure good ventitsetion. “hen
impl ementcd, the existing Imported Solvent Wzrehous2 may be
used for finished product.(The existing arrargements for
empty glass bottles may continue) .




2.0

2.1
2.1.

3'0.

1.
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R ec ommendation

Froposed warehouse should be built expeditiously.
SECIR ITY

The earlier recommendaticn for a system to prevent
unauthorised entry imto the opersting amd hazardous areazs
has rot been implemented. This mady be becuase the total no
of staff & workers on site is only samll (6 officers, 24
bermanent staff and workers and 30 casuals). However when
there are arrivsls/departures of stores or builders men,
there are new faces. The numbers are also likely to increase
with the expansion of Froduction. Hemce there is need to
immediately introduce an identification system ari ensure

- that entry into restricted aress is by permission
only.

Recommendat ion

All staff and workers of diff erent sctivity areas .
should wear - ame tags of separate colours, for example :-

- Mixing & packirg plant personnel - Red tags (with name)

- Laboratory personnel - yellow tags ( " )
- Workshop & warehouse pPersonnel - Green tags ( " )
- Office staff - white tags ( " )
- Security men - Black tags. ( " )

NO person from one activity ares should be allowed
into the other without the permission of the concerned
manager /s upervisor.

HOUSE KEEZFING

During the mission, the standard of house keeping was
found to be inadequate eg. in the mixing plant area, the re-
certacla for drum caps (both xvlene and insecticide concen-
trate) was overflowing. Obviously, it had not been cleared
for several days. Similarly near & under the Packing plant,
spilléges of formulated insecticide had not been removed for
many days. In the warehouse, damzged bottles (in cartons)

had not been decanted znd insecticide was found seeping into
the floor.




3.1.

3.1.1.

3.1.2.

4.0"

5.0.
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Recommendation

It is imperstive that all work arezs must be cleaned
up ard tidied et the end of the last shift of the dey
(persently working on one shift only).

The responsibility of good house keepring (a safety
requirement) is that of t he sctivity manager (e.q.
Production Manager for the mixing & bottling plant).
General Manesger should periodicclly inspect all areas and
take steps where necessary (Also see recommendation for
Safety Officer).

AFIROACH ROAD

At the time of the 1st Safety verification, it was
indicated that the link road between Hmawbi town ané the
Filot Plant will be metalled shortly. During the present
mission, it has been found thsat arrrox 12 Km of this
road are still unattended ard full of large pot-holes.
This road is highly unsafe for loaded lorries carrying
combustible solvents or toxic pesticides. During the
monsoon when the potholes will not be visible, the risk

of over turning, spillzge and pollution is exacerhbated.

Recommerdation :

The matter should be taken up at the highest lsavel
in the Government and every effort made to get the
remaining 12 Km metaslled (asphalt top) before the 1992
monsocn.

FIRE HAZARD

At present, a serious threat of accidental fire

exits due to -

i) Frofuse growth of tallcress and other weeds in the
entire unbuilt area in the factory premesis (see
Annexure VI). These weeds will dry up in ensuing
winter and summer providing easily combustible meterial
for an sccidental fire. This problem is perticulerly
serious due to storage of large quantities of
inflamable solvents and finished proiucts. Apart

from fire risk, this also makes the factory look
shabby.




5.1.

5.1.1.

5.1.2.

S5.1.4.
5.].5.

5.1.6.

6.0
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ii) Similarly, the area outside the fence is overgrown
with grass amd bushes. These will also dry. A
cigarette or 1lighted match stick thrown outside
the ferce by a pedestrian could spread fire into
the factory.

Recommendations

All the wildgrass and weed growth inside the
fsctory femce should be slashed and safely dJdisposed off.
(If required to burn, it is ideally done outside the
factory & at a safe location).

A fire bresk shouldé be provided outside the fence.
For this prupose all the weeds (grass and shrubs)
should be cleared in a 10 M band around the f actory.

A water reservoir in the guadrangle between office
black amd mixing plant (For locstion See Annexure 6 )
shoulé@ be built urgently. The capacity of the r eservior
should be 30,000 gallons or more (to be verified with
the local Fire Service Dept) . ’

Simltaneously, the fire engine must be procured
and made avsilable on site.

Security staff shomld be trained in fighting localis-
ed accidental fires with fire extinguishers, sand etc.

Provision of a lagoon (behini the mixing plant: see
Annexure 6 ) to hold thewaste water ex fire fighting
operation. This water being contaminated with toxic
pesticides/chemicels should not be allowed to drain
out.

LANDSCAFING OF SITE

At present, apart from some trees (cashew & flowering
shrubs etc.) rlanted near the main entramce of the factory,
the entire site looks urncared for. GEven the apprcaches
to the manufacturing plant and C lab are overgrown with
weeds., However, this site has potential to be laniscaped
and attractively planted. A well kept site has healthy
influence on workers & community. In patches, vegetables

liké brinjals (aub2rgine), Chillies & tapicca berides




6.1.
6.1.1.

6.1.2.

6.1.3.

6.1.4.

7.0

7.1.
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sesamum (an oilseed) are being cultivated. This is a highly
undesireable practice in a pesticide factory. Such crops
are liable to carry pesticide contamination.
Recommendations

Areas for planting of flowering trees and bushes should
be identified. Flanting material to be selected in consul-
tantion with the Horticulture Dert.

The rosd aprons and the available space in the central
quadrangle to be planted with the available wide 1=2af lawn
grass (crab grass?).

In the proposed reservoir, weter lily or lotus may be
growne.

The practice of cultivating vegetables znd oilseeds
inside the factory prem=ssis must be discontinu=d forthwith.
ENVIR ONMENTAL SAF ETY

Every pesticide manufacturing site haes tO0 pay attention

to twC environments -

i) Internal environment

Comprising the area inside the factory premesis e.g.
manufacturing plants, laborstory and common areas. Here
the atmospheric contamination has to be monitored and
corrective measures taken/promptlys This is in addition
to the safe disposal of toxic effluent amd solid wzstes
to prevent land & weter contaminstion.

ii) External env:ironment

In the normal course this would include air, land and
water within one Km distance around the factory site.
These 8ls0 need to monitored on a pradetermined time
table in the normal course and immediately in case of
an accidentsl leak etc.

R ec ommendations

The factory presently generates arprex 106 CuM of toxic
effluent and nearly 200 Kg. of toxic solid wates (saw “Zust,
cartons, =ffiliuent sludge etc.) rparennum. For their safe
disposal, following steps sre nacessery -

a) Installation of Cérbo-Flo tvpe of effluent treatment
unit (floculztion & adsorgtion).

The subsequent wiste weter to be usad for irrigsting

factory garden.

b) Installation of an incinerstor to burn solid wastes
at 1200-1400%C. (Composting of contaminated siw dust
is also worth eveluating).

For dstailed recommendations, see Mr. K. jornson's report.
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7.1.1. Imternal Ernvironment

Inside plants/Laboratory etc. - Draeger Tubes
to be provided to check on the toxic fumes and vapours
before or during the shift (if requirad) to ensure
that safety limits are not crossed.

One static monitor may be provided for special
monotoring in the plant & lz oratory. This eguipment
will be particularly necessary in the X Lab when
HFIC is set up. If there is a build up of fumes/
vapours, these must be exhausted.(This wiil also
aprly to dust extraction when granular insecticide
production is established).

7.1.2. The atmospheric contamination outside the plants/
warehouses/laboratory should be check=31 at least omce
during the day.

7.1.3. Records of atmospheric containation must be main-
tained site/areawise in aprropri:zte forms or a regis-
ter.

7.2. EXT ERNAL ENVIR ONMENT

For a plant like this, the risk of atmoszheric
pollution outside the premesis is limited but the
risk of soil & water contaminstion may not be ruled
out. It is therefore recommerded that -

7.2.1. Whenever th=re is high contamination of internzl
atmosphere of the factory, the level of contamination
in 1 Km radius around the f actory must be monitored
ard recorded.

T7.2.2. As a routine measure, ztmospheric contamination
outside the factory monitor=d every alternate month
(to cover all seasons) and semples of soil and water
taken to determine the level of contamination.

7.2.3. All the above data should be properly recorded
in a/register by the 3enz:ral Manaser or Safety Officer.

The above data amd steps taken t 0o improve the
situation may be shared with the village council/opinion
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leaders to incstil trust & confidence.

(En this context, reference may also be made to the
Environment Consultamt, Mr. K. Jhonson's report).

- 8.0 BOI'TLE FILLING LINE

There is considerable amount of spillage of form-
ulated product mainly from 2 sources -

i) Filling Equipment - The filling probes withdraw

prematurely. This leads to spillage & surface
contaminstion of &ll bottles.

ii) Cepping Unit -~ The turn table of the capping unit
has jerky movement occasionally causing spilla-
ges from the £illed bottles.

As & consejguence, desrite a rasptacle along the
bottling line, there there are spillages n the floor.
Furthermore, the contaminated bottles get packed into
cartons. This is a potential source of exposure of
the consumers & dealers. (Ref. earlier recommerdation
for "shower tent”™ on the packing line).

8.1. Recommeniction

The problems of adjustment of timing/speed of
probe plunjer and smooth movemsnt of turn-table may
be referred to the contractors (SICFLANT) for
correction. Meantim= steps must be taken to wipe
the bottle surface cleen of the toxic conteminant

before putting into cartons.

9.0. STAFF & COMMUNITY =ZDUCT ION

It s a safety imperative that staff and the
neighbouring community are made aware that although the
Plant fprocecces toxic chemicais, it h.s taken all
reasonable safety me:zsurzs. The SOF and safety
instructions have
already been issued. Besides, I am advised that
neighbouring community has been informed of the
nat re of :zctivity of the factory through the

S=member villsge council. (None of thef actory staff
is a member of the council).




9.1'

9.1.1.

9.1.3.

10.0.

10.1.

R ecommendation

It is necessary to fcrmalise the communication
system both intenally and externally. The following
methods are suggested. However, they may be approp-
riately modified to suit the local culturs/needs -

The factory workers & staff shoul? be invitad
for @ short meeting once every quarter to discuss
the upkeep, safety mezsure impl ementation, treining
needs etc.

Suggestions from the workers to imrrove operstions
and safety should be invited. 2ny suggestion
eccerted and implem=nted by the manzgement should
be rewsrded.

Suitsble occassions should be found to invite
the village council members and the main orinion
iezder/s of the village to the factory amd shown
around the safety measured installed. Later, the
same channel may be used for communiczting the
precautions/safety measeres to be taken by the
community in the event of an unlikely Zisaster

(Fire, =xplosion etc.).

GRANULATION PLANT

The Project managers mentioned the possibility
of establishment of manufacturingy facility for granu-
les an3 weter dispersibles. Manufacture of such dry
formulations will involve dust ha-—ard requiring
additional safety measerves.

Recomnend ation

This aspect must b2 bourne in mini both in the
lac~tion of rlants workers safety equirment/systems
as well es prevention of environmental rol.ution
and dust explosion.




11.0.

MEDICAL TREATMENT

The MT Room has been provided in the laborstory
building. However, the proposal for a doctor/trainel
nurse on site has not been approvad. Instead, the
help of the medical officer of the nearby Asbestos
factory has been offered.

Despite the above, arrangement have to be made
for the "on spot' sttention or First Aid for acciden-
tal physical injury and chemical toxicity (through
inhalation) sPlezshes etc.).

11.1. Recommendation

11.1.1. For this prupose, the bssic equipment of the
MI Room (incl. ANTIDOTES) is essentizl.

11.1.2. At lezst two persons (cne ezch from the menufac -
turing plant and 2.C. Laborstory) should be trained
a8s soon as possible in "emergency mediczl attention.”
The help of Nursing Training Institution (R Red Cross
in Myenmer should be taken.

11.1.3. The MT Room should be equipped with min. essertial
facilities e.g. bed, cxygen cylinder and administretion
gear, antiseptics, bandages, splinters for immobili-
sing frectures AND antidotes for the different
pPesticides precessed in the factory. Toxoids &
injectibles may alsc be stored in consultestion with
the Doactor.

12.C. HELLTH MONITRING

Reference has already been made to the pr e-empl o-
yment normal cholin=strase level of the individual
sO as to serve as reference scale for post —exposure
checks. Sin"e the cholinestrase level is liable to
fluctuete under normsl conditions, it is best to
fix the norm on th> basis of min. 3 tests. Fost
employment test shoull be carried out =t lezst once
every 3 months f£0r people directly exposed to pesti-
cides and at 6-montrly intervals for the rest.

12.1. Recom endat:ons

Some important :ctions in this rejerd sre -
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12.1.1. Ferscns whose chlorinestrase level drops by
20% or more of the nromzl shoula be transfered to
a safer ectivity (3 such czses have alrezdy been
recorded in the pilot plant).

12.1.2. The h<alth check including chlinestrate of
such persons MUST continue omce every month (or
ezrlier if &zdvised by the Doactor) until full
recovery.

12.2.C. Fresently, the chlolinestrsste testing facility
is only availeble in Yangon. Sending patients to Yan-
gon(apnd a2lsoall the staff for routine check) is
impractical. Sending capillaries of blood samples
drawn at the rlant to Yangon will 2lso involve min.
4-5 hours deleay which is undesirezble. In view Of
this locel testing fecility needs to crested.

12.2.1 . Recommendation

The cholinestrsse testing can be done ir the
C. 1ab, if they are provided a centrifuge and an
UV Fhotospectrometer or s colorimeter. This must
be considered urgently.

12.3.C.EZALTH CARDS

Maintenance of a2 separate health card for each
employee of the plant is essential. Thecard is an
easy reference document for the attending physician
and is simple to maintain.

12.3.1.Recommendeticns

The system should be started without dealy.

13.C. JANAGEMENT OF GSAFc:TY

This is by fcr the most important aspect of
safety plen. The monitoring & coordinction of safety .
mezsures in a pesticide plant must ke assigned to
a nominated ofiicer wno willbe accountakle in the
matter. During the micssion, it wes found that the
implementation is prasently left to the imividual

activity head rasulting in insufficient emphasis on




13.1.

13.1.1.

13.1.2.

13.1.3.

13.1.4.

safety measures in different areas despite the fact
that standing orders and standered operzsting Frocedures
have been issued (Annex I, 2, 3&4).

The first thing th t I must emrhasise is that
the managers and officer are not zabove sefety measures.
Officers are expected to lezd by example as fzr as
safety is concerned. They are therefore expected to
observe all the iaid down norms which they expect
the staff & workers to follow (ref. standiing orders).
Secondly there must be a nominsted/designated officer
to oversee and coordinate all aspects or safety
within and outside the factory needsemrhasis. This
of{icer should therefore have the aptitude & status
to influence his peer group into compliance of norms.

Recommendations

All Officers and Managers to themselves observe
the dress norms and other safety measures.

Each Officer and manager to check and ensure
tidiness and hygine in the workplace at the end of
the days work.

They must carry cut surprise checks in regard
to safety and security rules and tske action/report
to higher authorities against defsult or wilful
violztion of standing orders.

At presenmt there is no whole time job for a
Satety Officer. However, in order to highlight tne
mensgement intention to enforce safety measures, it
is desireable to formally nominate one officer as
"SAFETY (FFICER", wnich task will be addtionsl to his

existing responsibilities.

The remit of the Safety Officer will be to
coordinate and monitor safety measures and tidinecs
in all activity centres as well zs the rest of the
factory area.




14.C.

14.1.

14.1.1.

14.1.2.

The Sef=aty Officer will be responsible for
proper record mcintzinarmce of the health and
envirommental monitoring. He will provide the
interfece with the state authorities of the various
safety laws.

The Safety Officer will also be the front man

vis-a-vis the neighbouring community and responsible

for a h=aalthy rerport with them.

He mey be sent for a suitable training in the
function.

Finally, it is emrhssised thast the Ssfety of‘icer
will drsw his suthority (by delegation) from the
Froject Director/Generzl Manager. Therefore the
letter officers will remein responsible to oversee

sefety activities.

The suggestion to nominzte & trein a Safety Officer
wes discussed end zgreed with the Environment Expert,
Mr. K. Johnsons r=port may be referred in this context.

SAFETY AUDIT

The system of ‘'Safety Audit' has been outlined
in the First Safety Report. Despite the rlant
operetior for nearly 1k ye:rs, no formal audit has

been carried out so far.

Reccmmendztions

The system of s:cfety audit shculd be introluced
duringy the next slack season (B In any case before
the next plenned maintencixe shut down., In this
context, it is emphasised thet the technical Safety
Auiit Team must include zt lezst one non-associated
enjgineer to eliminate personal bias. The tezm must
closely go into the rplant design as well as the
operctional aspxts to pinpoint crezs of weakness and
Fotential hazard. It must also racommend clterations

rz2jquired to eliminzte the anticipat23d hazard/s.

The aidit team must alsd> check on the Standari
Operating Froc=adure ani sugrest improvem:»:nts.
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PART ViI. CONTACT S

AYANMA PHARMACEUT ICAL INDUSTRIES

U Ban Yi - Director
U Myo Lwin - National Coordinator of RENFAF

FEST ICiDE FRMULAT ION FROJECT

U Win Kyi - Project Director

U Myint Swe - General Manager

U Saw Win - Projuction Manager

U Saw Mooler - Quality Control Manager

U Aung Min - Flanning Manager

U Nyo Lay - HMaintenance Zngineer

J Mon Tin Win - Assistant Laboratory Manager

PLANT RROTSCT ION (MAS)

U Maung Maung Tin - Deputy General Manager (Flant
Protection)

U Thein Htay - Assistant Manager (Flant
Frotection)

INITED NATIONS DEVZLCPAZNT R OGRAMME (MDFE) YANGON

Mr. rohinton Sethra

Sznior Deputy Resident
Reprasentative

J Hla Min - Programme Of ' icer

Daw Khin San Aye , - Finance Section

UNITZD NATIONS INDUSIRIAL DEVELOFAENT RSGANISATION (UNIDO)

Mr. Keith S. Johnson =~ Consultant on Znvironmental
Safety.
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PESTICIDE FORMULATION PLANT ( HMAWBI )

PRODUCTION DEPARTMENT

STANDARD OPERATION PROCEDURE ( SOP )

In pesticide formulation plant, the machineries and equipments must be

operated after checking, according to the following procedures.

Before operating, check the control panel room whether tae voltage is

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

according to the following procedures.

SWITCHES ON CONTROL PANEL

3A

3B

3C

3D

3E

3F

3G

Pl

TO MIXEK

P2A

KERJSENE PUMP

TO MIXER

P2B

KEROSENE PUMP

FROM MIXER

P5

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.

Move the main switch from off to on

position. Keep the selector switch at remote
positioa. 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,

Move the main switch from off to on position.
Keep the selector switch at remote position.

Turn on the key.
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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
P1

HOT WATER PUMP

3000 L

MT I

MIXING TANK I
CF 1

VENTILATION FAN

SPARE

BOILER

REMARK

After finishing the works, turn a!’
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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.

Move the main switch from off to on position.
Keep the sélector 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 position,
Turn on the key.

the keys into normal

position and all the main switches into off position.
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1. Afrer doing all the switches in control panel room, first the scrubber
must be operated at least 5 minutes before entering the production building.
Move the small switch from 0 to 1 position at the switch board near scrubber
plant. Then press on the start switches of two motors for fan and circulating
pump.

2. Before using hot water boiler, first check the water condition in
storage tank. If the water is sufficient, turn on the switch to 'M" position
for heaters and also turn on the switch to 'M' position tor hot water pump.

3. The workers are to enter the prodnction building after exhausting of
fumes and gases about 15 minutes.

4, Before 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 cmulsifiers.

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

C. Discharge the solvent from the measuring vessel MVl into the mixer MT 1.

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 line of active ingredient.

E. Also transfer emulsifiers (FF/4 & RE/70) to the mixer MI' 1 and pump
remaing xylene to clean the pipe line.

F. After | hour mixing, take sample and send to laboratory fer testing.

G. Transfer the formulated liquid to filling tank (FI 1) to produce

finished product after receiving QU report.
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INSTRUCTIONS PROCEDURES TO BE OBEYED WHEN FORMULATION AND PRODUCTION

OF PESTICIDES

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

The following instructions must be obeyed when entering the buildings

keeping pesticides.

A. The exhaust fans must be operated 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.

H. Do not wash away spillages with water, use saw dust for absorbent
and carefully sweep up and put into a marked drum or plastic bag for
disposal.

I. The ordinary & contarminated broker bottles must be kept seperated.
The contaminated bottles must be washed with caustic soda solution
before disposal.

J. Don't smoke near & surrounding the building and never eat and bring

foodstuffs.
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THE FOLLOWING INSTRUCTIONS ARE TO BE OBEYED

BY WORKERS WHO HANDLE PESTICIDES
( FLANT )

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_chanzed 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 with
soap and water by using shower.

6. 1f pesticide gets into the eyes, wash eyes immediately by using eye washing
equipment.

7. Only those persons desiganated must operate 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 : LABRATRYVY

To get a regular product quality and to have a safe analysis method it is
necessary to follow a firm operating procedure. Thus ;his standard operating
procedure was notified to every staff who concern to the analytical works.

I. Sampling

(a) When any sample have to be dome it is necessary to used appropriate

equipments including scoop, thieves and pumps or syphon.

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

This oust be well recorded.

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

solvents, adjuvant and packing material.

(d) For sampling during product”e;ch batch should have a sample of once in

intermediate and once thle 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 under 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 methods are the most popular method of the specified

methods should be follow. Whenever determining the active content in

both technical and formulated products.
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STANDING ORDER FOR LABORATURY

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 shculd be worn where ever
necessary.

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

(¢) 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 used 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 GC Method
Density CIPAC MT 3
Acidity or Alkalinity CIPAC MT 31
Water content CIPAC MT 30
Emulsion Stability & Re-Emulsification CIPAC MT 36.1.1
Heat stability CIPAC MT 46.1.3

Flash point (Abel Method) CIPAC MT 12
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(b) Physical 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.




R ECOMMENDAT JONS ALRIZAY 1MFLEMENT ED

Fal

(1) (2) (3) (4) (5) "

TYFE OF ACTIVITY OR IGINAL RECOMMEDNDATTION REMARKS !
SAF 1Y AR Té\ R FIRENCE i _
i. OFZRATIONAL  JUALTITY (1) Separation of power rhases Separsticn has been done in some
CONTR UL rreas as per Electrical Engr's
LAB. advice.
(3) Air conditicner in generel lab Alr conditiconer fitted.
(8} Remova) of retriyerator from Deone,
the store
(9) Hanl operzted Fire Extinginshers 1 nos provided.
(1C) LFG/Butane Gas Cylinder Since gas 1is used only once or

twice 2 year, the cylinder is
not stored in the laboratory.
NO action needed.

(11) Eftluent collaction & disposal a) The reagents & testing
wrstes are cnllectead in a
plastic can aml stored away
for disjosal.

b) Rinsing & washings are draj-
nxl out from the sinks amnl
piped to tha ~svaporation

tank.
(12) Ventilation of Gas Generation tir conditicner is oper&ted during
room. the oreration of the emuipment,

(Winlows ocre not opened to avoid
antry of dust)., This is adequatae.

G- Xouuy




(1) (2)

(3)

(4)

t
&~
-

|

—t3)

FCRMULAT ING
&
FACKING ILANT

(Boilar rcom)

(13)

(14)

(1)

(2)
(3)

(4)
(5)
(6)

(7

Removal of spillages of pesticide
concentrates, solvant.s or mixtures

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

Risk of Floading

Sealing of window

Fressure guage & safety veolve on
water heater

Safety valve on air compressure
Cable tunnel cover
Fire alarm

Danger w.rning boards

This is being done with saw
dust (present.y stored in drums
for imcineration (R cOmfosting
3s renuired in future ref,

Mr., Johnson's report .

While cautionary noticaes have
b2aean put up on the front gute

of the laboratory, appr-priate
sign posting of individual rooms
must ke done.

In addition to the normal Arain,
axtra storm drain has been
provided roum) the manufacturing
plant to take care of aycass

wat er during monsoon.

Done
Fixed

Fixaed & checked
Woolen covers fixnd

Fixel naar tha transftormar room
anteararnca

Thrse have been fixed inside
the room. Howaver, the 'High
voltage' & 'Skull Aross bone
symbols tO be also painted on
the door ofthe room.



(1 (2} (3) (4) (5)
(Mixing Plznt) (8) Acrylic resin paint on floor Fainted during maintenance
shut down in April '91.

(11) Lights, switches & sockets Spark proof - 0K, (Floures:ant
tube ligh.s have been fixad).

(15) Floor, traps & drains for Frovided (catch pits covere?d

washing of spillages atc. with wooden hoard) . Washinqs
drain into the channel leading
to evaporation tank.

(15) First Aid Box (Formulation plant) Box is kept in Production
Manager's room. TO be fixed
in the operation srea for essy
access,

(20) First Aid Box (Bottling plant) The oOne in the mixing area is
aderjuate. Therefore, saparate
hox on mixing plant not essenti-
al,

(22) Spark Proof switchas =tc. OK

(23) Collection of accidental spill- (NB 1 See comments in Part V)

ages with saw dust.
Imported (3) Spark proof switChes etc. OK
30lvent - . . .
Warehouse (s) Stacking for proper turn-round OK - Separate hays for each

(6)

(stacking height- Se= Fart IV B)
Decantation of l=aking drums

consignmant.
OK
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(1) (2) (3 (5)
(7) Solvent leak/spillage removal OK
(8) Singnyosting of warnings 'No smoking sign' on the

Finishel
rrodact
Warehousa

Solvent T-nk

battery

Power
Substation
(33-i1 xv)

( MOT IR ISESHTLY IN USE AS ALIHRWAL F

(2)

(s)

(1)
(2)
(3)
(4)
(5)
(6)

Fire Extinguishors
Smoke Detactors

Fire 2tinginishors

Warning - Sing posts
J g

Fire Extinginshers
Dyke wall (approx 3' high)

Transformer

Lightening arrestor

Cable tunnel

Smoke Detactors,

Hand hell fire extinginsher

'High Tention' & 'Skull &
Ciossbone' sign

antarance oniy. Hence *No
open flame' symhol to ba
painted.

Foam tvpe provided (4 nos.)
Ox
OK ( 4 nos.)
KER USEZNZ SOLVENT FROM 'YAS IS AWAITTD),

‘No smoking fixed'

'No flame 'NO engine sparks' to
be fixed,

Foam type (4 nos.) provideds

Built to hold solvent in the
avant Of lnrakage.

properly esrthed
1] "
Tovared with wool plank
4 nos., fiwed
Proviided
OK



(1) (2) (3) (4) (5)
Glass (1) Stacking OK
Bottle (2)/(3) Handling of breakages OK (Broken bottles being
War 2house storel . TO be sant tO glasgs
tactory) .
(4) 'No smoking' sign/Fire Extinguisher Provided.
MAINT SNANCE (1) Battery charging ares Provided in a corner. However
desireable to segregate it.,
(2) Rubber/Folymer tiles unler the A plastic she=t is being usel
forklift during charging OK if rerlaced when damzged,
(3) Fire extinginsher Provided
FUMP HOUSE - OK o
SCRIIJBIER (1) Cage cover on belt drive Moulded pl:cstic cover £ixed
{2) Disposal of scrubber waste Fed into an evaporation tank
II. OCCUEAT iONAL MIXING & (1) Working Dress Boiler suits - OK
SAF ZTY FACKING
I LANT (2) Protective Items :

(3)

()

Rubber gloves
Shoes

Goggles

Gas mask
Helmet

Apron

Emergency shower

Washing from shower room etc.

Provided
Rubber gum boxts
Provided to operators
Frovided to perators only
Mixing plant prrsonnal

" " oper at or

Shower unit with eye wash
fixead.

(No clothes bin)
Channeled into evaporation tank




(1) (2) (3) (4) (5)
JUALITY (1) Working Dress Lungi & shirt (tucked in) -
CUITRALL Unsat isfactory (See IV B)
La3 (2) Frotective items
Rubbar gloves Providel
Shoes
Goggl es
Nose pads/Gasmask
Apron
(3) Smergency shower Ordinary bath shower BUT
cotton/soft soap/Eye cups not
provided,
(=) Shovier room wiste Channelead into evaporation tank.
O HiR (1) Working Dress Lungi & Shirt =~ Unsatisfactor,
MREAS (Workshop=Boiler suit provided).
(2) Leather Gloves Frovided
(Warehouses & workshop)
(4) Sho:s -Do-
(5) Welding shield Provided
(6) First Aid Box Workshop- Provided (Warehouses
not. provided)
(7) Changing Room facility Frovided in mixing plant only
(Sea IV B)
(8) Work clothes laundlaring Washed in house (washings

channeled to the evaporation
tank)

- (v -



(3)

(4)

(5)

a) MEZOICAL
TR EATMENT

MONITR ING

Formal at i on

=
£

4y K
CNl ale!

Scrunbbar
Lcboratory

v

(1)

(1)

(b)

(b)

Tr2atment Room

Health Check

Milk & Baeneana for Manufscturing
& laboratory Fersonnel.

Settling & evaporation tank

Settling cum evaporation tank

Providaed in the X Lab
(See Fart V)

Sterted in June 'S0.

i) Pre-employment -

General checkul & Haealth
Certificate from hosrital
doctor at Mhawbi (NB :
No Chloggstrol test)

it) Post enploymant

All personnel have be~an
chaecked in June 90/Nov.
90/June 91. Zhacks imclu~
de x-r-y general examina-
tion, BP amd ch@linestrase,
(Also refer Part V)

One cup of milk providel daily,

Established (Brick & cement
walls & floor) si-~e W0' x 20x7Y!
wirhy plastic sheat cover
(Capacity 70 CuM)

Established
(size 15' x 10' x 3*")
with rlastic sheet cover

- gy -



(1) (2)

(3)

(4)

(5)

SENDAL Digpos::l of
enrty drums
i) Xylene i)
ii) Tech. Insecticides ii)
(=) Emulsifier cans
(=
(q) Neighbouring Zommunity
(2) (Mixing & Oreration
Bottling Flant) Manual &
code of
conduct
(2nality
Ccontrol

Labor=tory)

b)

a)
b)

Open storage for Reuse or sale

Washing with xylene & then
caustic soda.

Washed

Information about plant
activities hazards &
Preventive messures.

Standatd operating pricedure
Standing orders

Standard operating procedure
Standing orders

i) Some xylene drums are
reused internally,
balance suprlied to
soap factory,

ii) Drums are cut &
flattened, Sherts &
hoops stored in the
Importel soOlvent
w..rehouse for disrosal

Reused internally
Used for storing finished
proiuct,

Thare i3 a 5 member villuge
comnittere., The cOommittee
membar 8 have been informed
of tha plant activities &
products. (Hazards/Precau-
tions not explainel).

Issuel (See Annex, 1)

Issued (See Annex 2)

Issued (Saa Annex 3 )

Issurd (See Annex.4 )



e

(2)

(3)

(4)

(5)

(1)
(£)
vi. SeF ETY
| AUDIT
VII. ACC LD ENT

REFORT ING

VIIIL. FACTRY
SITE UP=-KZ.IP

Safety
Impl emant ation

i)
ii)

111)

System not yet introduced

(As per the Myanmar Govt.
rules) .

General cleanliness of
site

Maintence of internal
roads

Up-keep of remaining area.

Managers/Officer responsible
for individual activity site.
(Overall r-=sponsibility is that
of Projact Director) - See Part V

(c2e Part V)

Has not been nocesssry since
comnissioning.

See Part V

- 0§ ~
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0ISCUSSIONS WITH MYANMAR AGRICULTIRAL
SEEVICES ON 27.11.91

Present :

U Maung Maung Tin

Dy. General Manager I
(Plant Frotecticn) 1
i
+
1Y

Dr. Thein Htay Asst. Manage~

(Flant Protection)

U. Myint Swe Genearal Manager

Pesticide Froj=ct (MFI)

UNIDO Consultant on =Znvironment

Mr. K. Johnson
Dr. M.G. Srivsstava : UNIDO Consultant on Safety.

U Maung Maung Tin confirmed the full satisfaction
of MAS with the bottle design, outer packing, transit
safety upto consuming points & the quality of pasticide
(formulated) products suppliad by the pilot plant. Their
Oother comments were as follows : -

1) The future level of demand of prolucts vis-a-vis capacity
utilization; U. Maung Maung Tin informad that in 10 years
time the tech. grade pesticide reguirement is likely to
grow to 10,000 Te from the present 250 Tpa. This however
will be subject to import licercing as it is currently

done on barter basis.

2) On the composition of pesticide requiremant, he indicated
the present need for Diazinon granules & 200 Tpa (for
rice stem borer) and 50 Tpa of fungicide (Tekonil WF)
for use in potato, tomato and groundnut. The future
requirement of Diazinon granules and Fungicide is placed
500 and 100 Teps respactively . He appreciated

thet for such small quantities of solid (dry) formulations,
setting up a plant may not be justified.
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3) Formulations prepared by the Pesticide Projact using
. @ mixture of superior Kerosene and xylene as solvents ha-
ve b~en tested and found satisfactory from the
.. phytoxicity and bioefficacy view points. Hemnce, such
formulation will be accepted from the next year.

4) The pesticide law of Myanmar has been passad by the
Government. The rules are being framed ani th= law is
expectad to be Operetional by the middle of 1992.

In this contaext -

i) A Festicide Testing Lab hes already been set up.
It will check on pesticide quality, residues in
crops @nd =snvironmental contamination (soil ard

water) in thé primcipal aress of pesticide use.

ii) Pesticide Registeration Board is being constituted
(yet to be gazetted) and may comprise of - MJ of
MAS (Chairman). D.G. Heslth Services, D.3. Vster-
inery Services, DG Fishries, DG Trade, OG Forests,
MD of Myanmar Agricultural Froduce Trade, Director
Health Lsboratory & GM Extnesion Division. The
Head of Plant Protection will be the Secretary of
the Board.

iii) Pesticide Project williz22d to sesk Iroduct
Registeration, Manufecturing Licernce & S=z2lling

Licenc=s when the law is impiemented.

5. On the prevention of misuse of empty pesticide bottles,
there is no control as yet. Mr. Johnson siaggastad theat
breaking such bottles & sending back to glass factory
worli be fdeal. MGS suggested that the trede ¢ nters
coull undertzke collection ¢f empties against payment
OR the return of bot:les could b2 linked to subsidy

disbursamant.

5. A Farmar's Health Progremme is prepar=d to be launched
by the Heslth Dert. It will monitor pestici-ie exposure/
toxicityto the farmers in the arecas of intensive use of

pasticides,

Ancther user Eduzztion Frogramme is planned withthe
help of TAC.
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3 Annexure (8) .

DI3CUSSIONS WITH
MYANMAR FHARMACEUTICAL INDUSTRY ON
27.11.91

U Ban Yi, Director MFI

U Myo Lwin, National Coordinator of RENFAP

U Myint Swe, G.M. Festicides Froj=ct

Mr. K Johnson, UNIDO Consultant on Environment

Dr. M.G. Srivastava, UNIDO Consultant on Ssfety.

This was our second meeting and held to brief the Dire-
ctor/s of the principal observations and recommendztions
(The first meeting was held on 18/11 at the begining of the
mission). U Ban Yi was inform=d that - '

i) Nearly ) of the recomendations of the "1st Safety Report"”
have been imrlemented. These will be listed & commented
upon in the present report.

ii) There was serious spillage & contemination problem on
the bottling plant. The defect in the fil ing probes
& jerking movemant of the turn table were highlighted.
The matter neeis tO be corrected with help of Sicplant.
Alternatively, arrangment for washing and 4ry mopging
the contaminated bottles must be made.

iii) House keeping needed closer attention of the managemant
on site.

iv) Use of safety equipment and clothes by the workers &
staft needed greater enphasis. The Director pointed
out thct the climatic & ciutural inhibitions. However
the need for worker eduwcsztion and persuation w-s accepted.
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v) The upkeep of the site is tardy. The profuse weed
growth (tall grass ard bushes) present potential fire
hazard and must be removed even if lzbour cost is

involved. (Mr. U Banyi accepted this).

vi) The use of plent floor area for wzrehousing finished
product and the stacking of xylene drums 4-high in
the solvent warehouse are unszefe practicess There
is need to review the solvent & finisheld proiuct
storszge capscity in an intagrsted manner in the light
of spzCe reguirements over the next few y=ers. (There

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

vii) The Rozd between Hmawbi town & the project (approx 12
Km) is unszfe for transpertation of toxic chemiczals &
solvents and a potemtial hazerd for pullution from sol-
vent, finished products and Tech. grade pesticides.
This needs to be corrected without further delay.

viii)The Medical treatment Room needs to be equipred for

emergency treatment items (list of items provided).

ix} Workers h=2slth monitOring & cholinestrase testing are
inadequate & must be improved. Heazlth Cards for
individual worker as already recommended have not been
introduced. These shoul2 b2 maintasined & sguirmant
for cholinestrzse testing shouli be proviled to the
X laborztory.

) The present system of collecting toxic efflusnts in
evaporetion tenks & toxic solid westes in drums is
acceptable only as an interim measure. Mr. Johnson
has recommendad estabiishment of effluent trestment &
incineration fecilities for t ovic solids.

xi) The monitoring of the vapour level in the work enviro-

nment of the rlamts is iesireable. Hamd held equipment

for va our .esting should provided amd & projer system
for recording dates introiuced.




xii)
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Non aveilability of Fire Engine & asuitable Water
reservoir would be serious hendiczp in the event
of a fire. Fire fighting facility on site is
extremeiy essentisl & must be given specific

attention. (U Ban Yi was not sure if the Pire

=ngine will be aveailsble).
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DISCUSSIONS WITH UNDF YANGON
ON 27th XOV. '91.

Fresent :

Mr. Rohinton Sethnc : Sr. Deputy Resident Reprasentative,
UNDF

U Hla Min : Programme Officer
U Myint Swe : G=neral Manager, Pesticide Freoject
Mr. Keith Johnson : UNIDO Consultant on Environment

Dr. M.3. Srivestave : UNIDO Consultant on Safety.

The meeting was held to brief t he UNDF personnel asbout

the mission and principal findings. Mr. Sethna wes specially

briefed on the following points -

a)

b)

c)

d)

That nearly half of the recommendations of my rrevious
mission (Dec. °89) had elready been implemented, which
is considered satisfactory. As some of the pending items
involve importation of ejuipment, thes2 may be examireld

for suiteble arrangements.

Fire hazard due to unsstisfactory upkeep of site (tal:

grass & weeds) needs imnediate attention.

The plans to procure Fire Engine have not yst materialised,
There is also no wcter raservoir for the fire engine to
use. Both the. 2 are essential due to inflamesble solvent

& Finished proiuct storage.

Warehousing spa-e for imported solvent anmd finish>d
proiuwcts is presently inalequate, Requires review and

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

emergercy treatment items. This is essentisl.

f) The arrrosch road is in a very bed condition & is a
potential source of environmental pollution and fire
hazard during trensporation of solvents, tech. grade

& formulasted pesticides. This reguires urgent attention.

Mr. Sethna informed that matter of road ha2 be=2n
discussed at the tripartite meeting (JNIDO/UNDFAMvanmar
Govt.) amd wes surprised that there has been no

progress.

g) The need for workers health and security massures at
the plant were highlighted.

Mr. Johnson briefed on nis fimdings on the gjuantity
cf effluent and solid waste requiring disposzl. He outlined
his recommendstions on the t reatment & incimeration facility
to be instslled. Mr. Sethna enguiradl zbout the use of solid
westes for land £illing and put Mr. Johnson in touch will
Mr. Baccus (an expert on Town planrcing & hygeine) for

emhange of views.
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UNIDO Substantive Comments

The report gives in great detail all the aspects related to
safety in the opertion of the pesticide plant at Hmawbi. This
report should be read along with the report submitted by Mr. Keith
Johnson. While the Ministry of Agriculture is satisfied with the
products supplied by the Hmawbi plant, the 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.






