Pindwara: building a hub for safe and skilled work

Field Report: March 2018

Aajeevika bureau has proposed a pilot project to find preventive solutions for silicosis prevalent in
the stone-carvers of Pindwara.

There was a series of field visits and local meetings on the 19" and 20" of March 2018 and some
observations follow from that visit:

There are numerous industries for marble and stone carving in Pindwara, ranging from the cottage-
based ones to fairly large work-sheds — the largest probably belonging to the Akshardham Group.
And the majority are involved in carving objects for the construction of temples. Shown below is the
work-shed of one of the medium-sized units during a work-break. One can see the extensive spread

of dust all over the shed, the sole worker with his mouth and nose covered by a ‘protective’
handkerchief, the kind of temple columns, pillars, beams, and lintels that are being carved, and the
electrical wires and boards snaking across the floor to supply power to the tools used in carving.




The original hand-tool (a chisel) is on the right. The rest have all been converted from impact to
rotary tools so that they can be attached to electric motors. All these new tools are actually iron or
steel bars and rods with a diamond bit brazed on to the cutting edge. Shown below is a drill
mounted on an electric motor, an electric saw, and a rotary burr. The right hand of the worker
holding the motor that is nearer to the cutting tool is noticeably more covered with dust than the
left hand that is steadying the motor from above. Thus, the application of higher energy is

responsible for creating more fine dust that, in turn, affects the lungs of the worker.

The larger machines have a provision for directing a jet of water on to the cutting edge in order to
reduce the dust — as may be seen in the saw above (red outline) and the much larger cutter below.

The use of a shower of water to reduce the dust suspended in the air may be considered as an
appropriate technical intervention, but there are two factors that reduce the utility of this mode of
prevention. Firstly, as may be seen in the case of the worker carving the flutes of a column below
(once again the greater deposition of dust on the hand closer to the working tool should be noted),
the visibility of the working surface is an important component of being able to do the carving. A
steady flow of water on to the cutting edge of the tool will obscure the view of the carving. Where
the cutting operation does not require visibility because the entire operation is steady and guided by



rails or dowels along which the stone surface slides past, as in the cutter above, this aspect of a clear
view of the cutting surface is not so crucial. The second factor is of the large amount of water that is
required and that will also have to be disposed of. For the small power tool below, there is no
channel underneath into which the water can collect and be drained off so that it does not create a
mess on the workshop floor — one can see the extensive deposit of stone dust of the floor already.
For the larger machine above, this is not so problematic because there is no work below the cutter
and a channel has been constructed for the water to flow out.

The same problem can be imagined for the cutting operation shown below.

Also, once the power-cutting operation along the grooves on the beam shown above is over, the
excess material between the grooves has to be again removed using hand tools, as shown below.
Using a hammer and chisel on a wet surface creates problems for the artisan. The two photographs



shown above and below also illustrate clearly the impact of high energy tools on the creation of fine
particles that contribute to silicosis as compared to hand tools that cannot produce such fine dust
(one may observe the relative absence of dust on the hands of the worker hammering on the chisel).

There are few such manual operations left in the production process. One such remaining task is the
final polishing of smaller pieces that is given out to women, as shown in the picture below. One can
see the relatively smaller amounts of not-so-fine particles on the floor immediately next to the piece
being polished, as well as the absence of dust on the back of the hands of the woman.




However, one of the possible ‘advantages’ of the power tools is the high-speed rotary motion in one
direction that also throws the dust created in a plume in the same direction, as seen in the picture
below. This means that if an appropriate dust capturing apparatus is designed it can be placed in a
specific location where the dust concentrations are maximum and the blast of air from the in-built
blower (for cooling the motor) can also be utilised to create a vacuum for drawing the dust through
the Venturi effect — the carvers often use the pressure to blow out dust from the working surface.

The merit of using water to dampen the dust is also offset when considering how to dispose of the
water. As seen below, the water from the large cutter is led off into a series of settlement ponds and
the decanted water may be recycled or eventually flows out through the hole in the wall at the end,
from where the settled particles are also periodically disposed off into the street where the sludge
dries and eventually gets blown into suspended particles when drying as well as with the passage of
traffic over it.




The picture below is of the spacious local community hall built from donations and contributions
from the Retired Pensioners Cooperative in Pindwara and is illustrative of the presence of local
organisations that are willing to rise to the challenge of mitigating the production of fine dust and,
thereby, preventing the occurrence of silicosis.
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In conclusion, there are some preparatory steps that need to be taken in order that an appropriate
and acceptable intervention is created to control the dust.

These are:

1. Monitor the workplace environment to estimate the particle size and concentration at
different locations in the work site.

2. Conduct a time-and-motion study of the different operations to measure the maximum
exposures to fine particulates.

3. Conduct a lung-function test with the exposed workers along with recording their work
history to assess the damage.

4. Set up a multi-disciplinary team to partner with the workers in designing a system that will
reduce the energy incident at the cutting edge, capture the fine particles, and render the
work place safe for the workers while keeping the work within the comfort levels of the
worker.
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