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SRI LANKA NATIONAL FACTSHEET

EXECUTIVE SUMMARY

This factsheet documents the general operational procedures followed by small-scale
miners, which often skips conventional exploration and development stages. This is
triggered by the economic needs of small-scale miners to produce as much as
possible immediately. The factsheet then goes onto make recommendations, based
on findings from the field, on elements of best practice related to the prospecting,
production, safety and environmental aspects of Sri Lankan small-scale gem and
semi-precious stone mining. The project also conducted a needs assessment of
small-scale miners and mine owners which found their main shared concern for
further information was on gemstone identification and valuation (refer to project

report by Amarasinghe, 1999; available at www.itcltd.com/final reports.htm). The

project intends to follow up this information demand by designing and tailoring a

training workshop for gemstone miners responding to this need.

This information contained within this factsheet will be useful for project managers
and extension workers in international and government agencies, NGOs, miners’
associations, miners themselves and those requiring detailed information on the
gemstone mining context in Sri Lanka. This material will be of relevance to those
who working to support mining communities by providing knowledge and information

on the technical and socio-economic context of small-scale gemstone mining.

Elements of Best Practice

The following recommendations for better practice within Sri Lanka also provide
elements of best practice for gem mining that could be applicable also to other gem-
mining countries (albeit with some qualifications in accordance with their own specific

context):

Gemstone Prospecting and Mining

To maximise the benefit realised from gem resources in as sustainable and

environmentally benign manner as possible, and to the benefit of the small-scale
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miner the following practices on gem prospection and exploration should become

more widespread:

>

Assessment and monitoring of previous and current mining sites to compile a

record of already mined sites.

Gem miners should be made increasingly aware of some of the rarer, more
valuable gemstones which potentially have a value greater than other more
common gemstones but currently go unrecognised by small scale miners and are

often simply discarded.

A national survey to gain a realistic concept of the size, extent and location of
gem reserves in Sri Lanka should be undertaken in order to make holistic and
constructive plans for the industry. Such a survey could serve to identify "virgin"
territory for potential future development and would enable the government to

estimate the likely revenue potential and lifetime of the gem mining industry.

Operational Practices

Small-scale mining operational practices can be improved by better provision and

sharing of information, and with simple methodological changes that may ensure that

pits are not reworked and effort is not wasted:

>

More effective dissemination of existing exploration and mining information from
the NGJA, in local languages. This is too often locked away in official publications

and inaccessible to the majority of gem miners.

Introduction of appropriate, affordable and sustainable technical equipment and

techniques.

Store records within an accessible institution or location of what has been mined
and where in order to avoid reworking old mines at much expense to finance,

health and safety, and the environment.

Agree a fair and open procedure to handle accidental gem discoveries, and the
roles and responsibilities of the private and the public sector in such
circumstances to minimise the environmental and socio-economic disruption that

can be caused by gem rushes when discoveries are made.
Awareness-raising of the impacts of river dredging.
Clear and effective enforcement of regulations when it comes to river dredging.

Reduce the need and the incentive to conduct illegal mining by simplifying and
speeding up the licensing procedure; in conjunction with more regular follow-up

by authorities to check mines are fulfilling their environmental obligations.
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Awareness raising of need for back-filling of gem pits once mining is complete.

Awareness raising and training on capturing and storing the fine material that is
washed out when searching for gems so that the material does not collect and

block local waterways and is not lost for back-filling purposes.

Need for training and/or new techniques to support the pit walls in deeper gem

pits to prevent them collapsing.

Transparency and cross-checking of gem processing, sorting and selection to

maximise returns and minimise foul play.

Government policies could encourage technical innovation and good practices in

terms of working conditions, health and safety and environmental impact.

Officially sanction and promote good practice in prospection, exploration and

exploitation techniques.

Regulatory Practices

In order to simplify regulatory practices the following actions could be undertaken

(some challenges for the Government and/or Gem Authority for which there are not

available answers from this research, are also noted):

>

The legislative and licensing system requires updating and consistent, reliable
and honest enforcement to be effective. The introduction of a simpler flat fee

system may be more widely accepted.

Prevent exploitation of workers by awareness raising of the regulatory
environment, and supporting better communication and information provision by
the State Gem Authority. Challenge: Who is responsible for ensuring this and

how is it monitored?

Enforcing the practice of written contracts and ensuring that miners know their

rights. Challenge: How could this be effectively enforced?

Discourage illegal mining this aspect of the mining industry by making it less in
the miners’ interests to mine illegally ie. simple and more effective procedure to

mine officially, and greater value gained.

Resolution of conflict over land use requires considerable communication and the

possibility of compromise on both sides before such conflicts can be resolved.

Formally recognise mining co-operatives as professional working groups and

allow them greater opportunity to take responsibility for their activities.
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Health, Safety and Environment

In an attempt to reduce the health and safety risks and the environmental damage

caused by mining the following actions could be implemented:

>

The development and introduction of low cost, technically appropriate mining

practices to reduce health and safety risks.

The provision of appropriate technical advice for limiting environmental impact of
gem mining.

Effective enforcement of environmental regulations through a combination of

approaches from the production of best practice guidelines, to training in

techniques to minimise environmental impact, to regular monitoring.

Provision of incentives by government for miners to participate in the schemes

suggested above.

Facilitate a situation whereby a portion of land could be bought from the State by

a mining group for a fairly long period of time before it returns to State ownership.

Survey and monitor the number and cause of injuries and deaths in the industry

per year and take effective action based on those findings.

Appropriate and realistic compensation schemes for injury or death ought to be

considered.

Finance and Marketing

The following recommendations may help to secure finance for small-scale mining:

>

A state sponsored start-up investment scheme would allow greater participation

in the industry to those unable to secure funding from elsewhere.
Eliminate or restrict the operation of pricing cartels operated by dealers.

Encourage miners to organise their own auctions of their best gems to sell

against sealed bids that they can either accept or decline.

Easing of restrictions on foreign investment and foreign dealers buying directly

from source rather than strictly through the State authority.

Institutions

Institutions play a key role in the shape and personality of any industry:

>

The State should stimulate local value-adding industries to encourage the
transition from a raw material producing industry to one exporting value-added

materials and increase the skills base of the economy.
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» Promote greater co-ordination between the various stakeholders to agree a

coherent strategy for small-scale gem mining.

» Designate one body all stakeholders recognise as responsible for the well being

and development of miners.

» Academic institutions should conduct research into the gem resources and the

socio-economic context of small-scale mining.

Training Needs
The following are important points to consider when thinking about the development

of small-scale miners:

» Conduct a local needs assessment then tailor a training course(s) to respond to

those needs.

» Ensure appropriate training for small-scale gem miners is provided.

This report and further project information is available on ITC's website at

www.itcltd.com/final reports.htm under ‘Best Practice in Small-scale Gemstone

Mining'.
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SRI LANKA NATIONAL FACTSHEET

1. PURPOSE OF THE RESEARCH AND FACTSHEET

Due to job losses in other economics sectors, and natural disasters such as drought,
a growing number of people in developing countries are taking up small-scale
gemstone mining. Many have little or no experience in gemstone prospecting and
production, making their activities inefficient and hazardous. Some Governments are
now taking steps to regularise their small-scale mining sectors. A World Bank
convened meeting (May 1995) identified ineffective exploitation of mineral resources
and environmental degradation as major problems in small-scale gemstone mining,
and concluded that education and communication of information are vital to improve

production, environmental protection and safety conditions.

The DFID gemstone project aims to promote socially and environmentally sensitive
development of mineral resources. The project has contributed to the understanding
of the socio-economic and technological conditions of small-scale gemstone mining,
with a particular focus on Sri Lanka. This factsheet documents the general
operational procedures followed by small-scale miners, which often skips
conventional exploration and development stages. This is triggered by the economic
needs of small-scale miners to produce as much as possible immediately. The
factsheet then goes onto make recommendations, based on findings from the field,
on elements of best practice related to the prospecting, production, safety and
environmental aspects of Sri Lankan small-scale gem and semi-precious stone
mining. The project also conducted a needs assessment of small-scale miners and
mine owners which found their main shared concern for further information was on
gemstone identification and valuation (refer to project report by Amarasinghe, 1999;

available at www.itcltd.com/final_reports.htm). The project intends to follow up this

information demand by designing and tailoring a training workshop for gemstone

miners responding to this need.

This factsheet will be useful for project managers and extension workers in
international and government agencies, NGOs, miners’ associations, miners
themselves and those requiring detailed information on the gemstone mining context

in Sri Lanka. This material will be of relevance to those who working to support
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mining communities by providing knowledge and information on the technical and

socio-economic context of small-scale gemstone mining.

2. BACKGROUND

2.1 The Small Scale Mining Industry

The majority of gem mining in Sri Lanka is carried out within communities by the local
population. It is pre-dominantly a low-technology labour intensive industry carried out
as part of the communities’ normal cycle of activities, usually when the agricultural
workload is at a minimum and when the paddy fields are not producing crops. In Sri
Lanka gem mining is solely a male occupation. Further information on the socio-
economic context of small-scale gemstone miners and mine owners in Sri Lanka can

be found in Amarasinghe (1999) available at www.itcltd.com/final _reports.htm under

Best Practices in small-scale gemstone mining. This study was carried out in three

divisional secretariat areas namely Kuruwita, Opanayake and Pelmadulla.

2.2 Mine Owners

The mine owner, being the head of a mine, is responsible for various legal activities
and requirements. The organisation and operation of a mine requires particular skills
and some considerable experience of the industry. Mine owners tend to have been
involved in gem mining for a significant period of time and the majority of them were
middle aged. About half the owners interviewed by Amarasinghe were educated up
to G.C.S.E "O" level and the majority had less than 4 members in their family,
generally with only 2 dependent children (Amarasinghe, 1999). Mine owners
generally have an interest in several businesses apart from gem mining including tea
and rubber plantations and other commercial activities. The income from gem mining
is often used to start or expand businesses that will have a more stable and regular
income. The mine owners also tend to purchase more expensive houses and have a
wealthier lifestyle that illustrates their social status. This helps in attracting gem

sellers and other investors for further commercial activities.

Mine owners generally operate more than one mine up to a workable limit of 3 to 4.

Only a small minority of owners have more than 6 mines. The majority of owners in
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the sample work deep (shaft) mines, with a significant proportion working shallow
mines. Deep mines in Sri Lanka were more common due to the lack of exploitable
reserves recoverable by shallow pitting. Similarly river workings were the least
common due in part to the lack of gem material available since most of the river
deposits have already been worked over several times in the past. Interestingly,
although the majority of mines are worked legally some owners also worked illegal
mines and all the river workings were unlicensed because the National Gem and
Jewellery Association had not held a land auction to license such workings for

several years.

The numbers of staff employed by owners varied depending on the type of operation
carried out with 5-6 people employed in shallow mines, 8-12 in deep mines and
around 7 in river dredging. Total numbers employed tended to average between 11-
16 depending on the number of mines owned. The length of time of involvement in
the industry also varied but the majority of owners had worked in the industry for at
least 6 years with some having worked up to 30 years in the business. Most of them
took up mining as it was shown to be profitable and several had progressed to
become mine owners after working as gem miners themselves, using what they had
earned to invest in their own mines. Labourers are paid a weekly allowance of Rs.
60-100 (Us $1-2) as well as receiving a small percentage of the profit, along with
their food and beverages. Owners are also required to make provision for
compensation for injuries and accidents. Problems that have been causing mine

owners particular difficulties in recent years include (Amarasinghe, 1999):

e adecline in the number of workable deposits

e adecline in demand for gems, particularly from the Far East

e recent policies for higher license fees and labour insurance fees charged by the
NGJA

e The need for a license to mine agricultural land from a separate organisation, the

Department of Agrarian Service (DAS).

These problems have combined to reduce the incentive for investment in gem mining

and therefore the returns from the industry.

2.3 Mine Workers
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Gem mining is a physically demanding and labour intensive occupation and which is
restricted to the male population in Sri Lanka. Mine workers cover a wide range of
ages from 18-50 with a relatively even distribution throughout this range. No children
below the age of 18 are allowed to work in gem mining. Compared with mine owners,
the majority of mineworkers tend to have a relatively low educational level, up to year
8 with only 23% having a higher educational standard. The need to start earning by

working as a gem miner had usually curtailed their schooling.

Incomes amongst the mineworkers were found to be low and 80% of the workers
surveyed by Amarasinghe (1999) were receiving Samurdhi poverty alleviation
benefits from the government. This situation is exacerbated by the comparatively
large size of mine workers families, the majority of which consist of 6 or more

members, with more than 4 dependants being common.

Land ownership is also very low and is likely to have been a major stimulus for
moving into gem mining to make a living. The main alternative employment of most
mine workers is in agriculture (47%) with 16% having no alternative occupation.
Despite this 80% of mine workers are entirely dependent on mining for their income
and 90% of workers had monthly incomes of less than Rs. 3000 (US $55)".

Mine workers enter into a verbal agreement with a mine owner who is generally
someone well known to the owner and local to the area. 70% of miners work in the
industry because there is either no alternative employment or because they have
specialist skills in the industry. Only a small proportion (20%) got involved with mining
in anticipation of making high profits. Mineworkers tend to stay in the industry for
several years with the greatest majority having worked in mining for 11-20 years.
During any one year 80% of workers are employed for 7-10 months in mining,

particularly in the more complex and labour intensive deep mines.

Every mine has two leading mine workers nominated as foremen. They are generally
experienced workers who possess a wide knowledge. It is their duty to allocate
duties to the workers and advise them. Mine workers are paid a weekly allowance for
their labour. In the Kuruwita and Opanayake areas that Amarasinghe studied this
payment was Rs. 100 (US $1.8) per worker and Rs. 125 (US $2) per head worker.
However, in Pelmadulla it is Rs. 60 (US $1) per worker and Rs. 75 (US $1.4) per

! Exchange rate of Rs.55 to US $1
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head worker. Along with the weekly allowance miners are supported with meals at
mines. No other form of payment is made because miners are entitled to a share of
the profits from the mine. However, every mineworker expressed the view that the
living allowance that they receive was not at all sufficient to cover their needs. Apart
from the weekly allowance, a mineworker is entitled to about 3 % of the gem income
from a mine (Amarasinghe, 1999). Accordingly, if a gemstone worth Rs.100,000 (US
$1,818) is found, he will receive a sum of Rs.3000 (US $54). Since a mineworker is
considered as a shareholder he is not supposed to work a specific number of hours
as a waged earner. They tend to work at a stretch from morning till evening and at
times they have to work late hours in order to complete certain work. They also tend
not to have holiday allowances (Amarasinghe, 1999) because once a mine is opened
the work has to be continued non-stop. If a miner requires a period of absence due
to illness or for any other reason he has to send another person to work on his

behalf. That person will be employed on daily paid basis (Amarasinghe, 1999).

The main difficulties and concerns of mine workers include (Amarasinghe, 1999):

e lowincomes

e lack of adequate health and safety provision

e poor working conditions

e Their inability to check or influence the amount money being paid to the mine
owners for the gems by gem dealers and hence being paid to them as a share of

the profits from the mine.

3. GEOLOGY

Sri Lanka has a unique combination of geology, topography and climate, which has
resulted in the formation of a valuable non-renewable natural resource in the form of
gem and semi-precious stones. The gem deposits of Sri Lanka contain a wide range
of gem and semi-precious minerals some varieties of which are unique to the island
and some that are particularly rare. It is probable that many of the rarer, more
valuable gem minerals are not recognised by the gem miners and are overlooked

during sorting.

10
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The dominant gem mineral is corundum, in particularly the great variety of sapphires,
rubies and geuda. The majority of gem deposits are secondary alluvial gravels and
contain a range of gem minerals with local and regional variations in relative

abundance.

Only one major study has been carried out to assess the extent of gem resources in
Sri Lanka and this only addressed the probability of finding gem deposits.
Supporting studies have been limited in scope and the results have not been widely
applied. No accurate reserve calculation has been made of the gem resources in Sri
Lanka however Figure 1 shows the geographic areas most likely to contain gem
reserves. Annex 1 provides more detailed information on the geology of Sri Lanka

and the chemistry of gemstones.

11
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Figure 1: Gem Deposit Prospectivity Map for Sri Lanka

B

L

Source: Dissanayake and Rupasinghe; Gems and Gemology, 1993

12
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4. OPERATIONAL PRACTICES

4.1 Prospecting and Exploration

There is no formalised exploration strategy for gemstone deposits within the illam
despite recent research into geochemical methodologies carried out by the IFS and
the University of Sabaragamuwa. There is no record of any systematic effort by the
Sri Lankan government to try and estimate and categorise the nature, extent or worth
of the gem-bearing resources of Sri Lanka other than through research grants to
various university and research workers. In the field the main exploration guide for
gemstones is the presence of the illam itself. Areas that may contain a suitable
target illam are selected largely on prior experience, folklore and tradition. As there
has been gem mining in Sri Lanka for at least 2000 years there is a large repository
of local information and tradition available to local miners. The fact that most miners
work and live locally and combine gem recovery with other occupations has

implications for gemstone exploration and technology.

4.1.1 Exploration for Gem-bearing Illlam
The most direct method of locating the illam is to investigate the active fluvial
systems (rivers & streams) and identify any gem bearing horizons. It is then possible

to extrapolate over the river valley the likely location of the illam under the topsaoil.

In localities not exposed by river and stream systems but where the illam is
suspected the main exploration tool is a sharpened steel pole about two metres in
length. This is driven down through the soil. When the pole intersects the illam
gravels the hard quartz gravel scratches the metal of the pole which can be seen
when the pole is extracted but also felt through the pole as it is being inserted. This
technique requires some skill in judging where the pole should be placed and also in
recognising the “signature” of the different types of illam and other barren gravels on
the pole as it is being used. The use of the pole is very effective where the illam lies
at relatively shallow depth (approximately 2m and above). However in areas where
the illam lies at depths greater than 2m then the only sure exploration method is to
excavate trial pits and shafts. Plate 1 shows illam extracted from such a pit. In these
instances, where exploration involves considerable manual labour, then full use is

made of local information (previous pitting, gem sales from the area, local history) to

13
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maximise the chances of success. The pole is often used from the bottom of the pit

to check on how much extra digging is required.

Plate 1: Gem bearing illam gravel

""-—"ﬂ-#-t-

Source: From a deep gem pit near Ratnapura, Sri Lanka.

Some exploration is purely accidental with illam and gems being exposed in the
numerous irrigation ditches and banks constructed in paddy fields, wells, road
cuttings and other construction work. These “accidental” discoveries often have

serious environmental implications if they lead to a gem ‘rush’ (see Plate 2).

The scale of exploration is largely controlled by the nature of the gem miners.
Casual, local exploration for and mining of shallow illam deposits is almost routine by
most of the rural population and carried out during periods when the paddy is not
being used for growing crops. However exploration and exploitation of deeper illam
resources is not normally carried out on a casual basis since it requires a greater

degree of technical knowledge, better funding and a dedicated work force.

14
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Plate 2: A main road undermined by illegal gem extraction

The result of uncontrolled exploration and
development.

4.2  Mining Methods — Extraction

The mining methods used in Sri Lanka
are specifically developed and suited to
the terrain. Compared to other gem
producing countries some of the
techniques are both simple and
| apparently obsolete. However, these
methods are effective, adequately
efficient and generally safe. Moreover the
initial capital cost of mining operations is
generally very low which permits greater
involvement by relatively poor rural

inhabitants.

The Sri Lankan government has in fact banned the use of heavy, mechanised mining
methods in gem mining. This not only prevents rapid, destructive depletion of an
irreplaceable resource but also maintains an alternative source of revenue for much
of the rural population who otherwise would be dependent almost entirely on

agriculture.

4.2.1 River Dredging

Perhaps the simplest type of mine workings are the river dredgings which are
developed around the exploitation of present day stream gravels and illam exposed
during down cutting and erosion by the river or stream. In their simplest form the
dredging operation involves raking up a the river gravel or illam into a shallow pile
using a long handled iron rake-like tool known locally as a ‘mammoty’, and letting the
river wash away the fines (see Plate 3). The resulting coarse fraction is then picked
over by workers to extract the gem minerals. Often riffles, small dams and other
barriers are built up on the riverbed to control the current and direct it into riverbanks
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or accumulations of gravel to assist in winnowing out the fine sediment and washing

the gravels (see Plate 4).

Plate 3: lllegal dredging of riverbed gravels for gems

The gravel bar is an artificial construction and such features significantly modify the
flow of the river resulting in damage to riverbanks and seriously affecting water

supply.

In some instances, particularly where the river is too deep to permit traditional
dredging methods bottom sediment is dredged into weighted baskets pulled across
the riverbed on ropes. The resulting basket of sediment is then processed on the
riverbank. River dredging is carried out both legally and illegally and if not closely
controlled has significant negative environmental impact as well as health and safety

implications for the workforce.
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Plate 4: River gravels are dug out using a hoe and washed in-situ

Unwanted material is simply discarded with fine-grained mud and silts held in
suspension in the water.

4.2.2 Gem Pits

At their least sophisticated gem pits are simply shallow (less than 2m deep) holes
dug down until the illam is reached. The illam is then extracted and washed before
being handed to an experienced sorter who picks out the gem minerals. All the
labouring is carried out by hand, using hand tools and woven baskets, and the illam
is washed, as it is extracted. Washing is usually carried out using water extracted
from the pit or, more rarely, from nearby streams and rivers. When it is a legal,
licensed operation then the pit is usually backfiled once mining has finished,
particularly when pitting is taking place on agricultural land. This rarely happens if the

mining is unlicensed and illegal.

The walls of these pits are generally unsupported and de-watering is usually carried
out by manual methods (e.g. bailing, etc). However once the pit has gone beyond
head height, the walls are generally supported by wooded planks and beams with the
soil of the wall coated and supported with leaves, usually ferns, which also slow
down water infiltration into the pit. Down to about 3 metres these pits are also
generally pumped by hand and the illam washed, sorted and picked as it is extracted.
The pits are also usually back-filled, not least to allow recovery of some of the

wooded support material once mining has ceased. In some areas, where there is a
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thick residual soil or overburden or where the ground is relatively dry and well-

drained larger open pits called "pattah" may be dug (see Plate 5).

Plate 5: Construction of a small shallow ‘pattah’ gem pit

The pit is dug by hand and the walls are unsupported. The gem-bearing illam is

washed in a nearby river.

These pattahs are often several tens of meters wide and often up to 4 meters deep
with steps cut in the walls for access down to the gem gravel. The walls of these pits
are totally unsupported and hence are prone to collapse in adverse conditions. Plate

6 shows an abandoned pattah about 30 metres in width and up to 5 metres deep.

Plate 6: A large abandoned pattah pit which has become flooded

Plate 7, below, shows pattah gem pits near Butalla in Sri Lanka.
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Plate 7: Pattah pits in Butalla

Since many of the pattah pits are dug
in relatively fine grained soils and silts
the extraction of the gems from the
matrix involves considerable washing
and in one instance a sluice box was
used for this purpose (refer to Plate
8; Henney, 1998). However once the
gems are washed out of the soil, not
only is a lot of fine grained material
washed into rivers and streams but
much of the material which should be
used for back filling the pit is lost. As
a result many of the pattah pits are

left unfilled, partially collapsed and/or

| flooded. These become a health and

safety hazard and a breeding ground

for insects such as mosquitoes.

Source: Large pattah pits near Pelmadulla, Sri Lanka.
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4.2.3 Deep Gem Shafts and Tunnels

Once the illam is found at a depth greater than about 3 metres then the use of open
pits is impractical and shafts are constructed. These shafts lead to drift levels which
work along the illam layer as far as is possible before the pit and level becomes
unsupportable. As with the deeper pits, wood, bamboo and leaves support the walls
and numerous cross beams are placed to brace the wall supports and to provide
access for the miners (see Plate 9).

Plate 9: Initial headworks of a new deep gem shaft near Ratnapura

Due to the greater depth manual extraction of water is not practical and usually an
old diesel engine from a truck or bus is used to carry out pumping. In addition a
ventilation pipe which doubles as a voice pipe is also used to ensure an adequate air
flow to the miners underground. Lighting is provided by oil lamps, or more commonly
wax candles although this does lead to additional ventilation problems. Usually
manual winding gear or more rarely an electric winch is used to haul the gem bearing
illam to the surface. Unlike other pit operations the illam is stored on the surface (see
Plate 10) under supervision, then washed all at one time with all the workers and

mine owners present to observe proceedings.
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Plate 10: Makeshift temporary settlement and storage area for miners

Huts covering deep shaft gem workings, winding gear, miners’ accommodation and
the illam store near Ratnapura, Sri Lanka.
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Some shafts extend 30-40 meters deep in areas where the illam is deeply buried but
beyond this depth such shafts are not feasible due to the danger from collapse and
sudden, breakthrough flooding. Usually, once the illam layer has been located,
several shafts are sunk in succession to maximise recovery of the gems. As the
shafts become exhausted they are usually allowed to flood to act as a sink and draw
for water away from the neighbouring shafts and levels. Once the area has been
exhausted then most shafts are backfilled but this is not always the case. Where
illegal or poorly supervised mining has occurred unfilled shafts can present a serious

hazard.

4.3  Mining Methods — Processing and Recovery

Almost all the processing of the illam (washing and cleaning), gem picking and
sorting is carried out by hand. Large wicker baskets with a particular lipped design
are used. A portion of the gem gravel is placed in the basket which is then dipped in
and out of the water with a gentle swirling action which washes the fine clay, silt and
sand away from the heavier gem minerals which tend to sink towards the base of the
sediment. Eventually a skilled washer will reduce the initial illam down to a heavy
mineral concentrate which should contain any gems that are present (see Plates 11-
12).
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Plate 11: Washing and sorting gem-bearing gravel near Ratnapura, Sri Lanka

A miner experienced in detecting the gem minerals then examines the basket. They
pick out and sort any gems and hand them to another party for safekeeping. The
gems are usually stored in a secure container until the end of the workday when they
are examined by all the miners. Decisions are then made about what to sell and the
likely price that the stones will fetch. Often, when the pit is being back-filled, the
filling material will be washed and checked just to make sure that no gems have been
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missed first time around. Where the illam is stored for later processing the exact
methodology used is the same, except that several panners will work through the pile
of illam at the same time with the rest of the miners looking on to ensure fair play. No
mechanised equipment such as jigs or sieves are used to process the illam and no

hydraulic hoses or pressure jets are used in Sri Lankan mining.
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5. REGULATORY PRACTICES

5.1 Mineral Ownership and Licensing

Gem mining is carried out on both private and state land after obtaining permission
from the owners and the state authorities. The sole licensing authority for gem mining
in Sri Lanka is the National Gem and Jewellery Assaociation (NGJA). For applications
to mine on private land the NGJA will issue a license when certain conditions, mainly
relating to payment of license fees, ensuring the health and safety of miners and the
correct procedures to minimise environmental impacts, as laid out in the 1971 and
1992 Acts, are satisfied. Land belonging to the state, if it is suitable for gem mining,
can be also obtained with the agreement of the NGJA, usually by lease. In most
cases the NGJA will parcel up the prospects and invite bids at an auction for mining
rights. Usually the lease is for one year in the first instance although longer leases
can be obtained by negotiation. Similarly the NGJA will auction the mining rights for
selected stretches of rivers and streams for an initial period of one year within which
mining should be completed or the stake will be re-auctioned. No gem mining is

allowed in State Parks and wildlife reserves however illegal mining often occurs.

Most mining is carried out by informal co-operatives of workers with a clear
stratification of skills: labourers, experienced washers and sorters and usually at least
one experienced gem picker. The ambitions of these co-operatives range from a
village group shallow pitting their paddy fields between crops, to more seasoned
miners who will tackle major mining operations to access the deep illam. In most
cases, a landowner will reach