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INDIAN SAFETY ENGINEER

Ninth Anni versar y of  SEA (India)
The Ninth Anniversary of  SEA India was celebrated on June 12, 2010
at Hotel President, Chennai.

Mr P Manoharan, Secretary, SEA India welcomed the invitees and
members . Dr S Maruthappa, Vice President, SEA India in his presidential
address briefed the activities of SEA India.

Dr M Arularasu, Syndicate Member, Anna University, Coimbatore in his
keynote address emphasized the need for consultation and sharing of
safety, health and environmental aspects among the universities and the
prospective role SEA India can play for achieving the goal.

Chief Guest on the occasion Mr  G M E K Raj, Deputy Director General
& Head of Department, Directorate General Factory Advice Service and
Labour Institutes, Government of India appreciated the services  rendered
by SEA India and congratulated the Association on the occasion of the
Ninth Anniversary. He also briefly explained the salient features of the
National Policy  on  Safety and  Work Environment and requested the
SEA members to do their best for achieving Safety in all places.

A Certificate and Shield  were presented to Mr G Gogulakrishnan  who
scored the highest mark in the March 2010 batch of International General
Certificate Course of NEBOSH  by the Chief Guest.

Mr S Ulaganathan, Joint Secretary, SEA India, proposed vote of thanks.

Large number of SEA members participated in the function.

Dr A Navaneetha Gopalakrishnan, Director, Centre for Environmental
Studies, Anna University, Chennai delivered a special  technical talk on
“Environmental Concepts for safety professionals”.

Mr S Nandakishore and Mr P Guruprasad of “Super knowa”  made a
technical presentation of their software products on “Operational
Excellence for an Optimal HSE Process”.

It was well received by all the participants.

SEA  (INDIA)SEA  (INDIA)

Sitting L   to R:   P  Manoharan,  Dr S Maruthapp a,  G M E K Raj ,  Dr M Arularasu,  S Ulaganathan
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The results of the March 2010 International  General Certificate course of NEBOSH, UK was announced on May
14th 2010. Nearly 55 candidates including resits appeared from our centre and we have secured around 78%
pass in the exam.

The next exam is scheduled on September 8th 2010, for which admission is almost over. In order to have more
interaction with the candidates and to achieve better results, we have proposed to have one batch of 20 candidates
only this time. Also it has been decided to give more number of class tests  to improve the writing habit of the
candidates as most of them have lost touch of writing.

As more number of candidates are approaching for admission, it has been decided to  have  another batch in
December 2010 for which admission has already been started.

Candidates aspiring to pursue the course during December 2010 can send the applications along with details
of their qualifications and experience to info@seaindia.org immediately.

Snap shot s from the Annual General Body Meeting of SEA  (India)
The Ninth  Annual General Body meeting of SEA India was held on 12th June 2010.Dr. S. Maruthappa, Vice
President, SEA (India) presided over the meeting. Mr. P. Manoharan, Secretary welcomed the gathering and
submitted the annual report and the audited accounts for the year 2009-10.

Some  amendments were made in the by laws. By one of the amendments, outgoing President will continue
to be functioning as an advisor in the newly formed Executive Committee as the Honorary EC Member. By another
amendment, working hours of SEA office was changed to 09.00 to 18.00 hrs on all days except Tuesday which
will be the weekly holiday.  AGM also approved to increase the Life Fellow Membership fee to Rs.10000.
Bye law has also  been amended to have a maximum of three patrons.

The following members were elected  to the Executive committee for 2010-12.

President : S. Ulaganathan

Vice President : P. Janardhanam

Secretary : P. Manoharan

Joint Secretary : R. Parameswaran

Treasurer        : R. Kumar

Members : V.R. Srinivasan
M. Nachiappan
K.N. Sen
R. Parthasarathy
R.V. Sudhakar
P. Raj Mohan
V. Krishnamurthy
R. Venkatesh
G. Varadharajan
G.S. Swaminathan

M/s Dr. Lakshmanan, WA. Balakumaran and Dr. S. Maruthappa will be the patrons.

NEBOSH Cour se Upda te

Cer tif ica te and Shield to NEBOSH Exam Topper

As decided by the Executive Committee of SEA India, the

topper of each batch of NEBOSH International General

Certificate Course conducted by SEA India and Sri

Ramachandra University is being awarded a Certificate of merit

and Shield right from the first batch. Mr G Gogulakrishnan, the

topper of the March 2010 batch was presented the Certificate

and Shield during the Ninth Anniversary Function.
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Dear Members,

On behalf of the newly elected Executive Committee of SEA (India) let me
thank all of you for electing us unanimously to serve for a term of two years
(2010-12). 

As SEA is stepping into its tenth year of existence, let us rededicate ourselves to
the cause of preventing accidents and incidents that lead to human sufferings, loss
to the industry and drain on the country’s economy. Only way to meet the
occupational challenges is to enhance professionalism. Think of SEA for upgrading
knowledge and professional skills. While members are encouraged to avail the
resources provided by SEA, they should also consider how they can contribute to SEA towards the same
objective.

The live wire of SEA would be ‘Networking’. SEA India Groupmail is one of the tools for it. Enroll yourselves
in the group mail and interact with fellow professionals. Our website is given a new look and is expected
to be reasonably current always. Members may browse the site to be aware of the happenings and get regular
updates.

I intend to propose to the new committee on its first meeting to constitute a Technical Forum which would
try to give answers/ solutions for technical queries that would come from members.

As practicing professionals, members may come across certain odd regulations that can be brought to the
notice of Technical Forum for review and SEA may consider to offer comments / suggestions to concerned
regulatory authorities.  

As safety professionals, we also owe a lot to the society and let’s discuss the priorities and decide what can
be taken up by us.

While the existing services to members like issue of journals, arranging technical meets, factory visits, need
based training, technical consultancy etc., are to continue, suggest new areas where SEA can be of use
to its members.

Members from different regions may consider the possibility of forming small groups among themselves to
act as the Action Centers of SEA.

Membership fleet of 500 plus is good, but considering the total number of safety fraternity in the country
there is scope for this to grow. SEA would also try to work closely with organizations having similar objectives.

Let us join together and plan our activities to achieve the above.

Best Wishes,

S. Ulaganathan
President, SEA India

FROM THE DESK OF PRESIDENT

Rene w al of  MOU with Sri R amac handr a Uni ver sity
The MOU executed between SEA India and Sri Ramachandra University to conduct  International
General Certificate Course of NEBOSH in India was extended for a further period upto 31.03.2012.

P Manoharan, Secretary, SEA India and Dr K V Somasundaram, Dean of Faculties, Sri Ramachandra
University signed the M O U on 7.5.2010.
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It is a well known fact that the
traditional incandescent  bulbs are
energy inefficient by wasting over
90% of the electricity to heat.
Compact Fluorescent Lamps
(CFL) , on the  other hand, use
up to  75% less energy. Although
CFLs do a good job in saving
energy, there are  some  health
and safety related concerns
regarding handling the broken
fragments of CFLs.

Do CFLs contain Mercury:

Yes because they need mercury  to
generate visible light.  The
mercury is used to produce ultra
violet light, which, in turn, is
changed into visible light by a
special coating in the lamp.  The
amount of mercury in the CFL
glass tubing  is very small
however, only about  4 milligrams
or just enough to cover the tip of
a  ball point pen  and just enough
to last the expected life time of
the lamp. By comparison,  a
typical mercury barometer  may
contain  100 to 600 grams of
mercury or about 25000 to 150
000 times  the amount found in
a CFL.

What are the health risk of
mercury:

Exposure to high levels of mercury
poses many serious  risks,
including permanent  brain,
kidney and nerve damage.
Mercury poisoning causes a
decreased  ability to see, hear,
talk, and walk. It can cause
memory, vision, and hearing
problems as well as depression,
irritability, nervousness and the
inability to concentrate. Mercury
is particularly a serious problem

for pregnant women and children.

Does the mercury in CFLs pose
a risk:

The mercury can not escape from
an intact lamp and, even if the
lamp should be broken, the  small
amount of mercury contained in
a single CFL will most likely not
cause any immediate harm. It
should be noted that CFLs are
often coated with plastic  as a
protector and, as they are of  a
small diameter than traditional
bulbs, they are more durable and
less prone to breakage. However
it  should be dealt with sensibly.

How to deal with Broken CFL:

Although the accidental breakage
of a lamp is unlikely to cause any
health problems, it is always good
practice to minimize any
unnecessary exposure to mercury,
as well as  the risks of cuts from
glass fragments.  However, in the
event of a C F L breaking on a
floor,

1. Open the door and leave the
room for at least 15 minutes.

* Do  not use a vacuum or
broom to clean up the broken
bulb on hard surfaces.

2. Carefully scoop up the
fragments and powder  with
stiff paper  or cardboard  and
place them in a sealed plastic
bag.

* Use disposable rubber  gloves,
if available, or make sure to
not touch the material with
your bare hands. Wipe the
area  clean with damp paper
towels or disposable wet  wipes
and then place them in the
plastic bag.

3. Place all clean up materials in
a second sealed plastic bag.

* Place the first bag  in a second
sealed plastic bag and put it in
the outdoor trash container or
in another outdoor protected
for the next normal trash
disposal.

4. Thoroughly wash the hands
after the disposal of the bag.

If a CFL breaks on a rug or carpet,
carefully remove the rug, if
possible, to outdoors and then:

1. Remove all materials first
without  using a vacuum
cleaner by following the steps
mentioned above. Sticky tape
(such as duct tape) can be
used to pick up small pieces
and any powder.

2. After all visible materials have
been removed, vacuum the
area where the bulb was
broken.  If  on a carpet that
can not be removed,  try to
vacuum in a well ventilated
area  by opening the windows
and doors to avoid  breathing
any vacuum exhaust that
could contain small amounts
of the material.

3. Remove the vacuum bag (or
empty and wipe the canister)
and put the bag  or vacuum
debris in sealed plastic bag in
the outdoor trash or protected
outdoor location for normal
disposal.

* Do not put the bag in a
normal household dustbin.

4. Again, thoroughly wash the
hands after disposing of the
bags.

Courtesy: Enviro News

HEALTH AND SAFETY CONCERNS IN THE USE OF C F LAMPS
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SAFETY IN THE USE OF POR TABLE GAS DETECT ORS

• Portable gas detectors should
only be used by people who
have been trained in the
technique and in the
interpretation of results.
Training is usually provided by
the gas detector supplier. A
typical training schedule could
include:

• ensuring that the detector is
suitable for the purpose and
that it is set correctly;

• checking the instrument is
functioning and is reading
correctly;

• using the instrument properly
to obtain true readings;

• interpreting the results.
Personnel should also be
trained in:

• the hazards and properties of
dangerous substances on site;

• the need for personal
protective equipment
(selection, correct fitting and
use of respiratory protective
equipment require specialist
expertise and training) )

• the action to take if the
portable gas detector alarms;

• Emergency procedures.

Portable gas detectors should only
be used after a risk assessment has
been carried out to determine
whether gas monitoring is
appropriate and whether any
additional safety precautions
should be taken.

Portable gas detectors can be used
actively or passively. Active
monitoring is normally carried out

using portable, handheld
detectors. The operator carries
the instrument around while
monitoring. This may be to:

• monitor the general area;

• monitor the atmosphere
within a confined space;

• check for leaks from likely
sources, eg drains or flange.

Passive use of a detector is where
the instrument is positioned
temporarily in one place to
monitor the atmosphere. This
temporary installation may be for
a period of hours or days. The
factors for determining the
position of a portable/
transportable detector for passive
monitoring are the same as for
fixed detectors.

In all cases, the operator should
switch on the gas detector and
note the readings in a gas-free
area, before entering a hazardous
area. If actively testing an area by
walking through it, the operator
should hold the sample probe in
front to determine if it is safe to
continue in that direction. It may
also be advisable to sample at high
and low levels, depending on the
gas properties and the location of
the release. When reading the
monitor, make sure you avoid trips
and falls, for example stand still
while checking the instrument
reading. This will also give a more
accurate reading for that location
as it will take into account the
finite response time of the
equipment.

For leak seeking or monitoring

known leaks or ingress points the
probe should be placed as close to
the source as possible with the
operator upwind of the source and
as far away as the probe will allow
while still being able to monitor
the readout.

For testing atmospheres of
confined spaces the sample probe
should be positioned inside the
space with the operator remaining
outside, where practicable. The
operator should monitor a
number of points inside the space,
using extended probes where
necessary, to take into account
vapour pockets and stratification.

Many portable gas detectors are
multigas detectors. They can
detect a range of gases -
flammable, oxygen and toxic
(mainly carbon monoxide). They
are often used as personal
monitors to alarm if toxic gas is
present or if the oxygen
concentration is too low. It is
always advisable to check the
oxygen concentration first
because, as noted in the
Appendix, a reduced oxygen
concentration may affect the
sensor reading.

Instrument readouts and
controls

The portable instrument readout
should be easy to read and the
controls easy to operate while the
instrument is being carried and
used. For newer instruments the
readout tends to be a digital
display on the instrument body
itself.

(cont d. on p age 7)



6

APPENDIX: MAIN TYPES OF
SENSOR

Flammable gas detectors

Catalytic (Pellistor)

The operating principle of this
point detector is that heat is
generated during the catalysed
reaction between the gas and
oxygen in air. The resulting rise in
temperature of the catalyst bead
(also known as a ‘pellistor’) causes
a change in electrical resistance of
a platinum wire embedded in the
bead, also acting as the heater,
which is a measure of gas
concentration. The heated wire is
contained within an Ex-certified
enclosure with a porous sintered
metal insert that allows the gas to
enter.

This detector is small and is used
for detecting flammable gases
from 0-100% LEL. It needs a level
of more than 10% oxygen to work
correctly. It can give false readings
in gas rich atmospheres, ie above
the upper explosion limit (UEL).
The catalyst can be poisoned by
trace gases such as silicones and
hydrogen sulphide and the metal
screen can be blocked. This can
result in drift of the zero point,
and loss of sensitivity, so it needs
regular calibration and
replacement.

Used in portable and fixed
instruments.

Infrared

The operating principle is based
on the absorption of infrared light
by certain molecules which are
detected by a decrease in

transmitted radiation over a beam
path. For point detectors the
beam length is short
(centimetres). For open-path
sensors the source of infrared light
is a powerful narrow beam that
illuminates the space between
source and detector. Alternatively,
a mirror is positioned at the end
of the path which reflects the
beam back to the detector. Gas
can be detected anywhere in the
beam.

Infrared detectors can be either
point or open-path and are used
mainly for hydrocarbon vapours
from 0-100% v/v. The detectors
do not require oxygen, cannot be
poisoned and are not ambiguous
above the LEL. But they cannot
detect hydrogen and are
inherently pressure-sensitive. For
open-path detectors large spaces
can easily be monitored but the
alignment of source and detector
requires great care and objects in
the beam can give false readings.
If the sun is low in the sky, stray
radiation can enter the detector
which may cause interference
with the beam. If the beam is
uncompensated this can give high
readings.

Used in portable and fixed
instruments.

Thermal conductivity

The operating principle of this
point detector is that gases
conduct heat at different rates. If
a gas is in a mixture with a
reference gas then the
concentration can be determined
by comparing the thermal
conductivity of the mixture and
the reference gas. This is typically

done by measuring the heat
dissipated by heated elements.
The out-of-balance voltage from a
resistance bridge is a measure of
the gas concentration. The bridge
compensates for ambient
temperature changes.

This detector is used in the range
0.1-100% v/v. It can be used to
complement catalytic detectors
when they are used above the
LEL. It only works well when
differences in thermal
conductivity between the target
gas and reference gas (air) are
large, eg hydrogen or methane.

Used in portable and fixed
instruments.

Flame ionisation

This point detector operates on
the principle that an ionised gas
will conduct an electrical current
in proportion to the number of
ions present. Hydrocarbon gases
and vapours are easily ionised and
the current flow produced is easily
measured. The source of
ionisation is a hydrogen flame.

This detector can be used for
most hydrocarbon gases and
vapours from ppm to % v/v levels.
It needs hydrogen to generate the
flame and a clean air supply. It is
fast and sensitive.

Used in portable and fixed
instruments but mainly fixed.

Flame temperature

This point detector operates by
monitoring the temperature of a
controlled hydrogen flame using a
pyrometer. Flammable gas in the
air supply to the flame causes the
temperature of the flame to

(cont d. on p age 8)

Saf ety in the ....
(cont d.  from previous p age)
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change. This change is a measure
of gas concentration.

This detector is large and is used
for flammable gases from 0-100%
LEL. It has a fast response but
needs hydrogen to generate the
flame and a clean air supply.
Halons may cause false readings.

Used in fixed instruments.

Semiconductor

The operating principle of this
point detector is that a surface
interaction between a gas and a
gas-sensitive semiconductor alters
the conductivity of the
semiconductor. Generally,
reducing gases (eg hydrocarbons)
drive the conductivity in one
direction and oxidising gases (eg
oxygen) drive it in the opposite
direction. The change in electrical
conductivity of the semiconductor
is a measure of the concentration
of hydrocarbons in air.

This detector can be used for
most hydrocarbon gases and
vapours from ppm to % v/v levels.
It has a non-linear response and
needs oxygen. It is sensitive to
water vapour and many other
gases that may produce a false
reading.

Used in portable instruments.

Ultrasonic

The operating principle is that the
escape of gas from a high-pressure
pipeline or other pressurised
systems generates ultrasound,
which when detected by an
acoustic sensor, can provide a
measure of the leak rate.

This is a non-concentration based
detector used to detect leaks from
highpressure systems.
Theoretically, it provides 360º
coverage and does not require
transport of the gas to the sensor.
Care is needed in placement and
false alarms may occur due to
other ultrasonic emissions.

Used in fixed instruments.

Photo ionisation

The operating principle of this
point detector is the same as for
the flame ionisation detector, but
the source of ionisation is an
ultraviolet lamp.

The usage and range of this
detector are dependent on the
energy of the UV lamp. Its range
is from ppm to % v/v levels. The
detector is fast and sensitive but
humidity may affect the readings.
These detectors are small and can
be handheld. They are used for
leak detection at very low levels.

Oxygen detectors

Electrochemical

The operating principle is that the
gas diffuses through a permeable
electrode to its interface with the
cell’s electrolyte. Here
electrochemical reactions take
place which alter the electrical
characteristics of this electrode.
Measurement of these electrical
parameters with respect to other
electrodes within the cell give a
signal proportional to the gas
concentration. This sensor
measures oxygen from 0-100%
(and toxic gases from 0-1000
ppm).

Used in portable and fixed
instruments.

Saf ety in the ....
(cont d.  from previous p age)

Paramagnetic

The operating principle of this
detector is based on the fact that
oxygen atoms are strongly
attracted to a magnetic field, ie
they are paramagnetic. Measuring
the differential interaction
between the magnetic field and
the target gas and a reference gas
generates a response proportional
to the oxygen concentration.

This sensor measures oxygen in
the range 0-100%. It has a fast
response. If the instrument is
calibrated in one direction (eg
north-south) and is used in
another direction (eg south-north
or east-west) there will be some
offset. Paramagnetic sensors are
not often used in portable
instruments because of this
orientation dependency and tend
to be less rugged than
electrochemical sensors.

Zirconia-type

The operating principle is based
on zirconium oxide (zirconia) or
similar ceramics which conduct
electricity by the movement of
oxygen ions when heated above
300oC. If the oxygen
concentration on each side of a
thin plate of zirconia is different,
a flow will occur and a voltage will
be generated between the two
surfaces. Electrodes on the two
surfaces will detect the voltage;
this is a measure of the difference
in oxygen concentration.

This sensor measures oxygen
concentration in the range ppb -
% (by volume). They are suitable
for high-temperature environ-
ments and are very sensitive. The
sensor produces a non-linear
response that is also temperature-
dependent.
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CASE STUDY 1:
INCIDENT IN AN LPG
CYLINDER FILLING UNIT

A tanker filled with LPG reported
to a cylinder-filling unit near
Chennai.   The crew did not
inform the concerned person in
the filling unit that the tanker met
with an accident prior to
reporting there. Since some
scratches were noticed in the
body of the tanker during visual
check, the officers of the filling
unit have enquired with the crew
to ascertain whether any accident
had taken place enroute. Since
the crew had not revealed the fact
about the accident, the tanker
was allowed inside for unloading
the LPG. The operators have
taken extra precautions while
unloading the tanker; leak test of
the manifold was checked and
found OK.

While pressurizing the tanker, it
has given way from the centre of
the tank and LPG liquid had
started coming out of the tanker
and unloading operation stopped
immediately due to ice formation.

Immediately emergency was
declared at the site. Local villagers
have been alerted to stop cooking
till entire liquid is released and
brought under control. District
crisis members have been alerted
for readiness and assistance. Both
the gantry and tanker was
continuously cooled using
sprinklers and monitors to avoid

CASE STUD Y

generation of spark. The process
of venting out the product started
once again next day during
daytime. After 14 hours the entire
product was released to
atmosphere and “All Clear Signal”
was given.

The tanker has been totally
degassed and blocked from further
usage.

The entire incident was shared
with all transporters, LPG filling
units and crew to create
awareness among them and to
avoid reoccurrence.

Additional audit check points
about scratches/damages in the
tanker was introduced.

CASE STUDY 2:
SUPERVISOR
ELECTROCUTED DUE TO
LEAKAGE OF CURRENT:

The accident took place in a steel
fabrication shop in Trichy
industrial estate. The fabrication
work was carried on in a 30m
X16m X6.5m asbestos roof shed.
As usual practice, Steel Trusses
were provided beneath the roof
and the tube light fittings were
mounted on the trusses. The
electrical connections to the tube
lights were taken from the
switches  which were mounted on
the steel pillars.

As one of the tube light was not
burning at the time of work, the
Supervisor has removed his
chappals, climbed the 4.5 m high

steel pillar to reach the steel truss
wherein the tube light was
mounted. In order to remove the
faulty tube light frame, he had cut
the live phase wire with the help
of a cutter. As he was sitting on
the steel truss, he was
electrocuted and stranded on the
truss by making loud cry.

Hearing the sound of the
supervisor, the coworkers had
switched off the light; the
supervisor had fallen down and
died.

CAUSES  OF THE
ACCIDENT:

1. The electrical connection was
not disconnected before
attending electrical repair
work.

2. Earth Leakage Circuit
Breaker ( E L C B ) was not
provided in the main control
panel to ensure safety at the
time of leakage of current.

3. Non-conductive wooden
ladder should have been used
to climb and stand on while
attending the work instead of
sitting on the steel truss.

4. The Supervisor has failed to
use personal protective
equipment ( PPE) such as
rubber gloves and leak proof
shoe.

5. The supervisor had not been
trained in electrical work.
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At 12 45 hours on April 7th 2010
the atomic Energy Regulatory
Board (AERB ) received a fax
message from Indraprastha  Apollo
hospital, Delhi stating that a scrap
metal dealer admitted to the
hospital showed  symptoms
suspected to be caused by radiation
exposure.

Six more workers  who also
exhibited  similar symptoms were
also admitted elsewhere. On
receiving  the information, two
AERB officers who were already in
Delhi inspected the shop and its
surroundings, identified high
radiation levels and promptly
shielded some suspected high
radiation locations with metal
sheets to reduce the radiation
levels.

As per the procedure in place, a
team of scientists from  Baba
Atomic  research centre (BARC )
and the Narora Atomic Power
Station,  mobilized by the  Crisis
Management Group of the
Department of  Atomic Energy
(DAE ) and scientists from  AERB
visited  the site again and restored
normalcy by safely removing the
sources into approximately shielded
containers.  By  April 9, 2010 the
radiation levels at the site became
normal background radiation
levels.

“ It was indeed a difficult operation;
we collected cobalt 60 sources of
high strengths in the form of wires
under trying circumstances and
secured them in special containers.
We instituted strict dose control
procedures  which ensured that the
radiation doses to us were within
limits,” said Dr Pradeep Kumar,
senior scientist and Head,
Emergency Response System and
Methods Section.

LESSONS TO BE LEARNT FROM THE RADIATION INCIDENT

“We learnt a few lessons.  The team
from Narora brought many tools
and accessories ; their support
proved to be very crucial,” he
clarified. He paid compliments to
the excellent cooperation extended
by the Delhi police.

A handful of radiation incidents in
which persons got exposed to very
high radiation doses occurred in
India. Most of the cases were
because of gross violation of safety
procedures in handling  industrial
gamma radiography sources.

In the most serious case,  a Railway
gang man received high dose as he
kept  gamma source in his pocket
for a few hours. The source was lost
in transit because of negligence of
workers in a company. Follow up
action  led to  the winding up of
the company.

The victim pocketed the shining
object  assuming that it is valuable.
He was admitted to B A R C
Hospital  initially for three months
and was followed up for one and
half years. He survived after
several skin drafts and other
procedures.

The Delhi incident was a very
serious one. That such incidents
were rare would be poor
consolation for those seven persons
who were exposed to radiation.
There must be zero tolerance to
such events.

AERB had suggested several
preventive measures.  In the light
of a few  steel contamination
incidents, AERB  proposed to put
in place a multilayered radiation
check system. These need  closer
review,  strengthening and more
effective enforcement.

Many scrap dealers have bought
radiation monitors. The proposal to

erect   radiation monitors at  major
ports  is yet to be implemented.
Since virtually all instances of  steel
contamination seem to have been
caused by radioactive sources
which came along with imported
scrap, radiation monitors  must be
installed urgently at all ports. The
radiation incident at Delhi  must be
considered  as the final wake up
call.  There are plans to equip
selected police stations in major
cities with radiation monitors. The
task is humongous  but achievable
through dedicated efforts.

Radiation exposure from  “orphan
sources “ was a topic  of discussion
in many meetings held by the
International   Atomic Energy
Agency (IAEA ) since 1998.  An
initial  review indicated  that, more
than 110 countries  may not have
minimum infrastructure to properly
control  radiation sources   (IAEA
1999).

Since 1990, 300 radioactive sources
were recovered from Georgia.
There were instances  in which
intense  radiation sources used in
agricultural research  such as
mutation studies  were found
abandoned in trucks.

In the United States alone, The
Nuclear Regulatory Commission
(NRC) annually receives about 200
reports of  lost, stolen or abandoned
radioactive sources. This is
disconcerting  as US has  a
stringent  regulatory system. AERB
receives  less number of reports
annually,   presumably because we
have  far less number of sources in
use. Also as in US,  AERB has a
very effective  system to track high
intensity sources.

Source: THE HINDU
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GUIDANCE ON HAZARD CONTROL IN THE USE OF SOLVENTS
Improving occupational safety and
health in the workplace is a
comprehensive exercise that
involves industry, policy, resource
allocation, occupational hygiene
and health surveillance and active
worker and employer training/
participation. The most widely used
options of controlling the hazards
follow the hierarchy as shown in
the figure.

Substitution and Process change
Several initiatives have been taken
by the industries to phase out the
use of hazardous substances. The
use of cyanide in zinc and copper
plating has been totally replaced by
acid chloride non-cyanide plating
process and is restricted for use,
only in gold plating. Chromium,
another hazardous substance used
inthe cooling system has been
substituted with less hazardous zinc
and orthophosphate-based systems.

Cyanide, which had been used in
the heat treatment process of
electronic industries, has been
totally replaced by the gas
carburization process. Similarly,
mercury that was used in the
process of manufacturing caustic
soda (sodium hydroxide) has been
eliminated totally by switching over
to membrane process.

Wherever solvent degreasing is
followed, the possibilities of
replacing the same with acid or
alkali degreasing method can be
employed.
Other control methods are
discussed in the following sections
with priority given to
administrative controls in the
hierarchy since this method of
control involves less resources,

which may motivate the industries
to get involved in the OSH
management.

Optimization of solvent use

In general, employees use excess
amount of solvents during cleaning
process, which lead to higher
exposure and concentration in the
workplace environment. It is
necessary to use the required
quantities of solvent not only to
reduce the employee’s exposures
and environmental contamination
but also to reduce the cost
associated with solvent loss.
Administrative control

Administrative control tries to
bring the exposure to solvents to
acceptable levels with least
investment. The following control
methods could be adopted in the
industries using solvents for
cleaning and other purposes.

Segregation: Segregation of the
hazardous process is the best way to
minimize the exposures of thework
force. If segregation cannot solve
the problem or it is not feasible to
implement these control methods,
engineering controls need to be
introduced.
Timing the operation: Since most
of the solvents are volatile in
nature, cooler parts of the day like
early hours or late evenings or
nights can be chosen for carrying
out the cleaning operations so that
the evaporation of the solvents can
be minimized and hence the
exposure.

Job Rotation: This is another way
of reducing the workers’ exposure
to the solvent vapors by rotating
the job among the group of
workers. However, care should be
taken to employ this control
method only when the permissible
limits are marginally high.

Supplementation of workers:
When the quantum of work is high
and demands high levels of possible
exposures, more workers can be
deployed to execute the work with
in short duration and also to keep
exposure at minimum levels.
Apart from these, good work
practices, housekeeping, proper
maintenance schedules and health
and hygiene surveillance could be
followed for effective administrative
control.

Engineering control

Engineering control plays an
important role for the reduction of
workers exposure to airborne
toxicchemicals or flammable
vapours. The hazards can be
physical (noise, radiations,
illumination etc),chemical (dust,

(Contd. on next p age)
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vapours, fumes, aerosols etc),
biological (bacteria, virus, animal
secretions and excretion etc.) and
ergonomic in nature. The type of
engineering control might vary
according to the hazards that exist
in the workplace. Engineering
control includes enclosures,
industrial fans, exhaust fans, local
exhaust ventilation etc. This
section briefs about the commonly
employed engineering controls
across a wide spectrum of
industries.

Ventilation

Ventilation can dilute or exhaust
the contaminated air away from the
workplace by replacing with fresh
and clean air. Ventilation is broadly
divided into two categories namely
natural and mechanical. The
mechanical ventilation can be
further divided into general and
local exhaust. Requirement of the
type of ventilation to a particular
situation varies according to the
nature and quantity of toxic
chemicals used,method of use,
workplace environmental condition
and working posture.

Natural ventilation

Natural ventilation is a process
where the fresh air is brought inside
the workplace without use of
energy i.e. industrial fans. Natural
ventilation is achieved by keeping
the doors and windows open with
good cross ventilation. The
ventilation in this case would be
proportional to the size of the
opening.

Position of the worker with respect
to the air flow direction is an
important parameter in
determining the breathing zone
concentration. Working in front of

the wall will accumulate the
contaminant causing additional
exposure in the workplace. It is also
recommended that the cleaning
process should be carried out in a
location near to the window and
the position of the worker should
be decided according to the wind
direction.

The best use of natural ventilation
is possible when the exchange of
fresh air is utilized fully by opening
both side windows situated just in
opposite directions to each other. In
this circumstance, the exposure can
also be minimized by standing 90o

to the air flow direction.

In this case, the retardation of air
flow occurs due to the position
ofthe worker facing towards the
downwind causing relatively more
exposure.

It is to be remembered that the use
of natural ventilation is ineffective
when one side window is open and
other side is closed. If there is no
possibility of improving cross or
natural ventilation, Mechanical
ventilation such as industrial fans
should be used to enhance the
dilution of solvent vapor.

Mechanical ventilation

Mechanical ventilation is the
process where the outside air is
forcefully allowed into the
workplace by means of mechanical
devices, usually exhaust and
industrial fans. There are two
methods by which the
concentrations of the contaminants
are diluted, one by general dilution
and the other by capturing the
contaminants at the source.

Industrial and exhaust fans

Generally, industrial fans
are used to provide comfort to the
workers rather than dilution
purpose. Positioning of these fans in

the workplace is crucial in reducing
the concentration to acceptable
levels. When the industrial fans are
used in opposite directions, this
would increase the concentration
of contaminants by means of
accumulation pro-cess. However,
the accumulated conta-minants
could be diluted by means of
providing exhaust fans together
with the use of industrial fans. This
combination along with good
natural ventilation can
substantially reduce the workplace
concentration to a reasonable level.

Local Exhaust System (LES/LEV)

Local Exhaust System (LES) and
Local Exhaust Ventilation (LEV)
capture the contaminants at the
source. The key difference between
the nomenclatures is the presence
of air filtering or purifying device in
LEV. Since LEV is highly expensive
because of the air purifying device
and costly to maintain, most ofthe
industries do not use this system.
LEV is highly recommended
because the contaminants are
removed before entering the
environment, whereas in LES, the
contaminants are exhausted
directly into the external
environment. LES is a cost effective
alternate to LEV and since most
industries use widely due to its cost
effectiveness, LES is recommended
as first choice compared to LEV.
Both LEV and LES can be designed
with flexible duct or mobile
equipments that can be used in
other work stations.

The LES can be applied to a range
of tasks involving small, medium
and large scale operations. Where
ever a total enclosure of a process
is impossible, this kind of system
can be used.

(To be continued in the next issue)
Courtesy: SRU - EHE Department

Guidance on ....
(cont d.  from previous p age)
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IN THE NEWS

50% Bio Medical waste dumped with Municip al garbage: study
Half the bio medical waste generated in the country’s hospitals is just dumped with municipal garbage,
without any special treatment, according to a recent study by the central pollution control board. In
fact, almost 15000 hospitals have been served show cause notice for not following waste management
rules.

The indictment comes even as questions are being raised over whether the radioactive Cobalt-60
isotope – which has left six people from the Mayapuri scrapyard in New Delhi battling for their lives-
originally came from hospital waste.

The report says: ”Presently 50 to 55 percent of bio- medical wastes is collected, segregated and
treated as per the Bio-Medical Waste Management Rules. Rest are dumped with municipal solid
wastes” The proportions of the problem are huge. Each day, more than 4.2 lakh kg of bio medical
waste is generated in the country, but there are only 157 facilities qualified to treat the waste. As
a result, only 2.4 lakh Kg is actually treated. In institutional  terms, an inventory showed that of the
84,809 hospitals and health care facilities in India, only 48,183 are using either common biomedical
waste treatment facilities or have engaged private agencies to treat their waste.

The report says 14,959 defaulting hospitals nave been issued show cause notices. The Bio Medical
Waste (Management and Handling ) Rules, 1998, mandates hospitals to ensure that such waste is
handled without any adverse effect to human health and the environment.

By 2002, all health care institutions were expected to have incinerators, autoclaves or microwaves
to destroy infectious waste, but the report says there are only 391 incinerators, 2562 autoclaves and
458 microwaves in operation.

The Rules  also make it clear that bio Medical wastes should not be mixed with any other type of
waste and should be segregated at the point of generation.

The Report advised that  the number of common Bio Medical Waste Treatment Facilities be increased
manifold, preferably being set up through public - private partnerships.

It also recommended that new technologies be promoted  to destroy toxic bio medical waste. For
example, The Department of Science and Technology’s  plasma technology project to incinerate waste
should be expedited, it said.

The Media on Bhop al verdict
“All the accused (except the Chairman of Union Carbide) were convicted and sentenced to 2 years
imprisonment under Section 304A of Indian Penal Code (IPC).”

“...... Petition (by the Govt.) will challenge the 1996 judgement and review order of the Supreme Court,
in which the Justice A.M. Ahmadi diluted the charges from Sec. 304 II (Culpable homicide not
amounting to murder - Penalty of 10 years) to Sec. 304A (causing death by negligence - Penalty
of 2 years) of IPC.”

“... Govt. would vigorously pursue its case against DOW Chemicals in the Madhya Pradesh High
Court, directing the company in 1991, to deposit Rs. 100/- crores towards the cost of clean up”.

“Vikas (11) and Aman (9) cannot walk, speak or utilise their mental faculties. Born to gas victim parents,
they are the second-generation liabilities of corporate negligence”.

“The department of Industrial development was against granting licence to Union Carbide; according
to Mr. R.K. Sahi, who was then Dy. Director in the Ministry (Industrial Development). “We knew it
was discarded technologies being transferred to India. It was obsolete in the US, but was dumped
in our country. We all knew that”.
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IN THE NEWS

World Day for Safety and Health at W ork - 28 th April, 2010

Message by Juan Somavia
Director-General of the International Labour Office

on the occasion of W orld Day for Safety and Health at W ork

Since 2003, on 28 April, the International Labour Organization (ILO) observes World Day for Safety and Health
at Work, stressing the prevention of accidents and illnesses at work.

This year, under the theme “Emerging risks and new patterns of prevention in a changing world of work” the day
will draw attention on the current global challenges and the new context of occupational safety and health practice.
It highlights technological advance, emerging workplace risks, and changing patterns of employment and workforce
and thus, the need for new preventive approaches in facing these new challenges.

Facts and statistics related to workplace injuries and diseases are as under,

• Every day some 6,300 people die as a result of work-related injuries or diseases – more than 2.3 million
deaths per year.

• Each of the 337 million workplace accidents that occur each year commonly results in extended absences
from work.

• The human cost of this daily tragedy is immeasurable. But the economic cost of working days lost, medical
treatment and cash benefits paid out is estimated at 4 per cent of global GDP each year.

• We are still dealing with the consequences of workplace hazards of the past. At the same time we are
confronted with new occupational safety and health challenges in a world of work undergoing rapid
transformation.

• Technological advances helped us in controlling certain traditional hazards of workplace but it is
accompanied by new workplace risks, diverse employment arrangements and changing workforce
demographics.

• New risks have emerged in fields such as nanotechnology application, biotechnology and chemical handling.

• An ageing workforce and increases in the numbers of female workers, migrant workers and workers in
unorganized sectors also have implications for occupational safety and health strategies.

• Another striking development is the rise in psychosocial conditions linked to new stresses and strains
of work in the global economy.

• Prevention strategies must be responsive to this environment. And occupational safety and health
management systems constantly reassessed and strengthened if they are to be up to the task of
overcoming the legacy of poor practices in the past, meeting present challenges and anticipating the risks
of the future.

Experience shows that prevention works for all.

• In building and sustaining recovery, let us draw on the opportunity to shape integrated decent work strategies
in which safety and health is a key component.

• In the wake of the crisis, let us act together to prevent a downward spiral in labour conditions and build
recovery founded on safe work. 

• It is time to make a concerted effort to ensure that occupational safety and health is an integral element
of strategies for strong, sustainable and balanced development. 

• A wide range of international labour standards and codes of practice on occupational safety and health
is available to give guidance on reaching this goal. 

• On this World Day let us recommit to working together to translate them into sound policies and good
practices that yield positive results for all.
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Overview:

Ergonomics is the science of
designing the job, equipment, and
workplace to fit the worker.
Consideration for an ergonomic
design is necessary to prevent
repetitive strain injuries, which
can develop chronic effects and
can lead to disability.

The International Ergonomics
Association defines ergonomics
as:

“Ergonomics (or human factors) is
the scientific discipline concerned
with the understanding of
interactions among humans and
other elements of a system, and the
profession that applies theory,
principles, data and methods to
design in order to optimize human
well-being and overall system
performance”.

Standard Work procedures, work
stations, tools, and equipment to
fit the worker can help reduce
stress on a worker in both physical
as well as cognitive, and eliminate
many potentially serious, disabling
work related musculoskeletal
disorders (MSDs).

Ergonomics in Construction
Industry:

Construction industry involves
heavy as well as hazardous work

REVIEWING ISSUES RELATED TO ERGONOMICS IN CONSTRUCTION
also. As each site is a new work
place and the workers are
recruited casually having no
specific and
scientific training
in lifting and
carrying loads,
heath problems
and injuries are
frequent. Back
injuries, especially
lumbar or low-
back injuries are
very common in
those types of
workers.

Implementing the
requirements of ergonomics at
construction sites faces some
peculiar challenges, more so, in
developing countries. Challenges
posed due to various dynamic
factors such as changing physical
environment, locations, dynamic
physical activities, demands of
schedule, simultaneous activities ,
climatic factors etc.,

Dominance of mechanization has
improved considerably, still
majority of activities are executed
manually. In most cases
inadequate ergonomic
considerations has lead to
incidents/ persisting non
conformities. Few critical

ergonomical challenges in
construction sites are given below.

Scaffolding

• Musculoskeletal trauma due
to material shifting.

• Physical discomforts arising
from lifting of materials during
erection.

(Contd. on p age 15)

23 rd  TECHNICAL  MEET

The 23rd Technical Meet of SEA India was held on 24th April 2010 at Namma Veedu, Hotel
Vasantha  Bhavan, Chennai. Dr K. Mathangi Ramakrishnan,  Professor and Head of Plastic
Surgery (Retd), Kilpauk Medical College, Chennai made a detailed presentation on “Handling
of Burn Injuries”.

She presented actual burn injury cases of public  and industries and the subsequent treatment
procedures. Participants commended the presentation for its good awareness value and
congratualated Dr Mathangi Ramakrishnan for her excellent presentation.
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• Physical strain of hands, limbs
and legs while tightening of
clamps.

• Trauma due to awkward
postures during erection/
dismantling of scaffolds.

• Hit by scaffold material during
erection.

• Effect of extreme weather
conditions on human body.

• Sub standard hand tools and
lifting appliances used while
erecting / dismantling.

• Awkward postures and trauma
while working on scaffoldings

• Over extension of body due to
substandard ladder/
arrangement.

• Awkward postures due to
improper access and egress.

Material Handling

• Trauma due to awkward
postures and poor lifting

arrangements

• Operational discomforts due
to lack of coordination/ lack of
visibility.

• Physical strain and traumas
due to improper access and
egress to work area.

• Physical disturbances/trauma
due to extreme weather
conditions

• Substandard lifting appliances
and gears.

• Physical traumas arising from
substandard work procedures.

• Physical discomforts arising
due to different geometry and
mass of the material.

• Effect of extreme weather
conditions on human body.

Illumination

• Improper lighting/ Inadequate
illumination

• Visual ingress due to glare &
flickering

• Heat generation due to
lighting & illumination

Re vie wing ....
(cont d.  from previous p age)

DISCLAIMER: All information contained in this Journal, were obtained from sources, believed to be reliable and are collated, based on technical knowledge
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Therefore the Editorial Board of this Journal or SEA (India) assumes no liability or responsibility whatsoever towards any bad or undesired consequences.

 Other Issues:

• Traumas arising  due to In
adequate / Improper PPE’s

• Physical strain due to
adopting awkward postures

• Usage of substandard tailor
made hand tools

• Eye injuries due to entry of
foreign body

• Physical exertion arising due
to in adequate arrangements.

• Discomforts arising from
ambient conditions like dusts,
pests, odor etc.,

• Transportation to the
workplace/ internal
transportation of workers and
its related physical trauma.

Each occupational incident and
health problem has some cost
implications. While direct costs
can be easily calculated, the exact
cost implications including
indirect costs are not easily
predictable since these have many
subdivisions with latent
components and have long term
adverse effect on the operations.
The losses incurred by companies
because of occupational injury
and ill health will have negative
impacts on economy. After
detailed analysis of accidents
having direct bearing on
ergonomic aspects and
incorporating the changes with
the same, has shown considerable
improvement in safe work
methods and subsequent
reduction in injury frequency
rate.
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