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President’s Message……
Warm Greetings to our readers.
Coal mining in Meghalaya was being carried out entirely in the unorganized sector. Recent coalmine accident in Meghalaya
is an astounding example of utter negligence and poor regulatory enforcement by the concerned, consequential to deliberate
involvement of or shelter by politically influential people. Though the National Green Tribunal (NGT) banned rat-hole mining
in Meghalaya in 2014, 15 miners were trapped on 13th December 2018, at a depth of around 370 ft, in a rat-hole coalmine
Krip Chullet, Lumthari village, Jaintia Hills District. The mine was water flooded when an adjacent mine, filled with water
from the nearby Lytein river, was punctured leaving the possibility of a successful rescue highly improbable. Several
mining related fatalities were reported from this state prior to this unfortunate accident. The Meghalaya Chief Minister
acknowledged existence of illegal and unscientific mining in the State.
Hon’ble Supreme Court, on 3rd January 2019, stated: “We are not satisfied with rescue operations. No matter whether
they are dead, some alive, few dead or all alive, they should be taken out”. Nevertheless, until 14th of January, even after
one month of accident, the rescue operation could not be completed. Even after coal mines nationalization, why rate-hole
mining was being allowed? When the looting of nation’s natural resources will stop, when action will be taken against those
who kept their eyes closed to favor mining mafias, why legitimate jobs are not created for rural poor, and when the disaster
management team will plunge into action to save the precious lives of miners? Immediate and resolute action is critical in
this matter.
Almost all State governments failed in facilitating desired quantity of sand for construction purposes and regulating sand
mining. I raised this nationwide issue of sand mining in my February 2018 message published in MEJ but the situation
continues to remain either as it was or further worsened. Sand mining mafias continue to flourish, as the regulators feel
wary of enforcing the law due to the prevailing hostile law and order.
Sand is essential for construction and its limited availability or non-availability disrupts the infrastructure projects and
employment. MEAI, by anticipating the imminent serious situation, organized seminars and exhibitions on the issue across
the country and submitted its detailed recommendations, including promoting alternate source in the form of M-Sand, to
both the Central and State Governments, and NITI Aayog.
Niti Aayog floated the idea of doubling the explored area in the country, to 20% from the current 10%, which in turn may
create direct or indirect employment to 15 million people by 2022-23, against 10 million currently employed. While availing
the MEAI inputs, NITI Aayog proposed changes in exploration and licensing policy in order to create a level playing field
between private and public sector companies, besides rationalizing tax structure to expedite more investments in the sector
and boost growth from 3% in 2017-18 to an average growth of 8.5% during 2018-23. Taking cues from MEAI suggestions,
NITI Aayog pointed out that taxes, royalties and levies, amounting to over 65%, in India are high when compared to global
standards and thereby advocated for capping it to a maximum of 40% of the sale value and make mining competitive and
attractive foreign direct investment. If the Government acts accordingly, this may prove to be a game changer for the Indian
mining industry.
Global Aggregate Information Network (GAIN) is a voluntary Aggregate Association formed by members from Europe, UK, US,
New Zealand, Australia, China, South Africa, Canada, UAE, Malaysia etc. MEAI has been developing working relationship
with GAIN and joining GAIN will prove beneficial to MEAI.
In February, the election of MEAI Council for the term 2019-2021 will be held through e-election procedure. I invite all
our members is to overwhelmingly participate in the elections to strengthen the Association. Further, may I request all
the Life Members and Council Members to become Fellow Member of MEAI? Building a technically and financially vibrant
Association will go a long way in shaping the future of our mineral industry in particular and the country in general.
Jai Hind.

Arun Kumar Kothari
President
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Editor's Desk
Exploration is at the foundation of value creation in mining. Worldwide, mineral exploration expenditure
plunged from the highs of 2012 until 2016, but started looking up in 2017 with the top three known destinations
for exploration spending, Canada (13.8%), Australia (13.6%) and U.S. (7.7%) led again. India has not been a
favoured mineral exploration destination for global explorers, with just around 0.6% of the global exploration
budget in 2015. Exploration expenditure of India at U$17 per sq. km was lowest compared to U$56 and U$35
of its BRICS counterparts, China and Brazil respectively. India, with only around 13% of its potential resourcebearing area (575,000 sq. km) explored is constrained by minimal exploration budgets over the years.
In 2015, India embraced competitive auctioning of exploration and mining rights as the best long-term approach,
after bruising corruption scandals over discretionary allotments. Amending the MMDR Act and launching the
NMEP underpin the Government’s role as leading investor and principal promoter to kick start major investments
in exploration. While aware of low success rate in exploration, but for lack of interest shown by the private
Dr. P.V. Rao
sector, the Government is prepared to fund exploration, which may not be sustainable due to hefty demand
Editor, MEJ
for risky investments. This is a fundamental shift in the Government’s role and responsibility. In its anxiety to
demonstrate this role, the Government is engaging companies with no demonstrated record of
Editorial Board
accomplishment in conducting highly complex exploration and evaluation.
President - MEAI

Chairman

Editor - MEJ
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Publisher - MEJ

Member

Dr. Abani Samal
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Prof. Annavarapu Srikant

Member

Mr. P.C. Bakliwal

Member
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Junior exploration companies, with a small team of The genesis of this problem stems from
experienced geoscientists specialised in exploration the Apex court’s verdict on allocation of
and ability to raise funds through stock exchanges, mineral/ coal blocks through auction,
should be engaged on FCFS basis to undertake to remove the element of discretion in
Greenfield Exploration. They shall be supported allocation of natural resources.
with all available baseline geoscience data and
incentives like security of tenure, seamless transition from RP to PL to ML as well as freedom
to sell or transfer the concessions. The Central Government should ensure implementation of the
policy by the States in letter and spirit and monitor time schedule by simplifying procedures for
forest and environment clearances.
The Stock Exchanges shall allow listing of Exploration Companies even though they have
no revenue history. This path-breaking step will make it easier for exploration companies to
raise capital from market. It should be recognized that the impediments to exploration activity
are relatively less about access to capital but more about fundamental allocation policy and
regulatory issues facing the mineral industry. The genesis of this problem stems from the Apex
court’s verdict on allocation of mineral/ coal blocks through auction, to remove the element of
discretion in allocation of natural resources. Consequently, the MMDR Act was amended in
2015. The auctionable blocks must be accompanied by a geological report (but not a feasibility or
pre-feasibility or scoping study report!) prepared pursuant to the MEMC Rules 2015, specifying
particulars and estimated quantities of all minerals discovered in the area. The Government is
completely aware of the fact that it is not abundantly armed with the projected infrastructure,
technical knowhow and massive funding to accomplish such a mammoth task. Lack of preferential
treatment in allocation of discovered blocks to explorers and transparent system not in place to
compensate explorers’ losses in case of no discovery discouraged wholehearted participation of
private sector in exploration. To overcome this challenge, the NMET, with contributions from
the concession holders, was set up by the Government to fund the entire exploration activity.
Neither the NMET Fund nor the Government (Central and State) controlled exploration agencies
are plentifully equipped to effectively perform such a colossal activity without dynamic partaking
and collaboration of private sector.

Imm. past President- MEAI Member

Editor
Dr. P.V. Rao
(Off. : 040 - 23200510 )
Cell : 96180 91039
Email: editor.mej.meai@gmail.com

PUBLISHER
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Mining Engineers’ Association of India
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Reputed bodies like S&P Global, Ernst & Young, FIMI, MEAI, NITI Aayog etc. deliberated in
detail and submitted recommendations to the Government with a request for implementation.
The policy mandarins of NITI Aayog studied the matter afresh and offered passionate
recommendations, emphasizing the pressing need for amending the MMDR Act to reinforce
investors’ confidence. The Government shall accept the internationally admired FCFS system
in allocating natural resources for exploration and mining, suggest the Stock Exchanges to
implement investor friendly and simple rules, and enforce internationally recognised Mineral
Reserves and Resources Public Reporting Standards to enable Junior Exploration Companies
raise funds from the market.
- Editor
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News from the Mining World
à

15 miners trapped inside an illegal rat-hole coal mine
for almost a month. The order was passed by a bench
comprising justices A K Sikri and S A Nazeer which
refused the plea of miners to allow them to transport
the extracted coal at various places. The bench issued
notice to the Meghalaya Government, the Centre
and others seeking their response on various issues
connected with coal mining in the state and posted the
matter for hearing February 19.
Press Trust of India, New Delhi | January 15, 2019

Centre working on law to end mining crisis in Goa:
Sawaikar
The mining operations, a key source of revenue to the
government, came to a standstill in March last year
following a Supreme Court order which quashed 88
mining leases
BJP Lok Sabha member from Goa Narendra Sawaikar
on Wednesday said the Centre was in the process of
formulating a law to resolve the state's mining crisis.
Sawaikar, another Lok Sabha MP from Goa Shripad
Naik, Rajya Sabha member Vinay Tendulkar and Goa
Mining People's Front chief Puti Gaonkar had met BJP
president Amit Shah in New Delhi on Sunday to find
a solution for the resumption of the iron ore extraction
operations in the state. Referring to the meeting,
Sawaikar said the BJP was confident that the crisis
would be resolved.

à

Newmont Mining Corp said on Monday that it would
buy smaller rival Goldcorp Inc in a deal valued at $10
billion, creating the world's biggest gold producer by
output. The deal is the second high-profile merger in
the mining industry since Barrick Gold Corp agreed to
buy Randgold Resources Ltd in September last year to
cut costs. The gold mining industry has come under fire
from investors in recent months for poor management
of capital. This combined with falling gold reserves and
higher extraction costs have prompted miners to look for
cost efficiencies. "The strategic rationale for combining
Goldcorp with Newmont is powerfully compelling on
many levels," Goldcorp Chief Executive Officer David
Garofalo said in a statement.

"There is past history where various judgements were
delivered by the Supreme Court, high court and others.
Taking that into consideration, (union) government is
in the process of framing a law," he told reporters at
Margao in South Goa district on Wednesday. The party
president assured the mining dependents that their
issues would be resolved. The mining dependents also
expressed satisfaction after the meeting, Sawaikar
noted. "The issue will definitely be resolved," he
added.
The mining operations, a key source of revenue to
the government, came to a standstill in March last
year following a Supreme Court order which quashed
88 mining leases. The BJP-led state government has
requested the Centre to amend the existing mining
laws during the ongoing session of Parliament so that
leases get extended. The GMPF, an umbrella group
of mining dependents - whose livelihood has been
affected - had recently staged three-day protests in
New Delhi demanding resumption of mining activities
in the state.
Press Trust of India, Panaji | January 16, 2019
à

The combined company is expected to produce 6-7
million ounces of gold over the next ten years. In 2017,
Newmont produced 5.3 million ounces of gold, while
Goldcorp mined 2.6 million ounces. Newmont will offer
0.3280 of its share and $0.02 for each Goldcorp share.
Based on Newmont's Friday close, that translates
to $11.46 per share, a premium of about 18 percent
to Goldcorp's Friday close on the New York Stock
Exchange.
The combined company's reserves and resources
will represent the largest in the gold sector and will be
located in favorable mining jurisdictions in the Americas,
Australia and Ghana, the companies said. Goldcorp's
US-listed shares were up 13 percent before the bell
on Monday. Newmont Mining's shares were down 2.6
percent.
Reuters | January 14, 2019

SC bans transportation of extracted coal in
Meghalaya after mine tragedy
The bench issued notice to the Meghalaya Government,
the Centre and others seeking their response on
various issues connected with coal mining in the state
and posted the matter for hearing Feb 19
The Supreme Court on Tuesday banned the
transportation of extracted coal lying at various sites
in Meghalaya which has had no success in rescuing
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Newmont to buy Goldcorp at $10 bn to become
world's largest gold producer
The combined company is expected to produce 6-7
million ounces of gold over the next ten years

à
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Mining industry pushes for single GST to supersede
multiple levies
Royalty rates on minerals are the highest among
February 2019

resource-rich nations and a cocktail of levies makes
India top the list of nations with steep effective taxation
rate on mining

augmenting infrastructure which will help the state
broad base industrialisation.”
Mining is the most taxed activity in India compared
to anywhere in the world. The ETR on mines granted
before the new Mines and Minerals Development &
Regulation (MMDR) Act, 2015 is 64 per cent while for
mines won through auctions, it stands at 60 per cent.
On a comparative note, the ETR for Mongolia at 31.3
per cent is half of India's. Other mineral-rich nations
also boast of attractive ETR rates- Canada (34 per
cent), Chile (37.6 per cent), Indonesia (38.1 per cent),
Australia (39.7 per cent) and South Africa (39.7 per cent).
Countries competing for mineral sector investments
usually offer ETRs in the range of 40-50 per cent. But
a previous report by PricewaterhouseCoopers (PwC)
established that India has the highest government cost
of investing in a mining operation.
Jayajit Dash, BS, Bhubaneswar | January 13, 2019

The country’s mining sector, distressed by a multitude
of levies like royalty and contributions to the District
Mineral Foundation (DMF) and National Mineral
Exploration Trust (NMET), has advocated a uniform
Goods & Services Tax (GST) to overcome the multiplicity
of taxes. Royalty rates on minerals in the country are
the highest among resource-rich nations and a cocktail
of levies makes India top the list of nations with steep
effective taxation rate (ETR) on mining. The cumulative
effect of royalty, DMF and NMET amounts to 19.8 per
cent of the IBM (Indian Bureau of Mines) sales price,
blunting the competitive edge of mining. Miners also
feel this is a case of double taxation since royalty is
calculated on the average iron ore sales price published
by IBM.
The besieged mining sector has now appealed to
the 15th Finance Commission, flagging its case for a
unified tax regime where all levies are subsumed by
GST. “The overall taxation on mining industry should
be rationalised and aligned to the world standard and
graded based upon the level of value addition done on
the primary ore by the concerned lessee. The value
addition can be in the form of beneficiation, pelletisation
and steel production. The direct and indirect taxes so
paid should be allowed to be set off as applicable to
GST," said Manish Kharbanda, executive director and
acting legal head at Jindal Steel & Power Ltd (JSPL).

à

The National Green Tribunal Friday imposed a fine of
whopping Rs 100 crore on the Meghalaya government
for failing to curb illegal coal mining in the state. A
senior advocate, who is assisting the tribunal as an
amicus curiae in the mining matter, said a report of
a high-level committee was submitted on January 2
before a bench headed by NGT chairperson A K Goel.
The report stated that majority of the mines in the state
were operating without a lease or licence. The NGT
imposed Rs 100 crore fine on the state government as
a "deterrent" and for its "inaction" to curb illegal mining
in the north eastern state. The lawyer said during the
hearing, the state government admitted that a large
number of mines were operating illegally.

In the case of iron ore, the royalty rate is 15 per cent
of the average sale price published by IBM. The rate is
the highest in the world, eminently surpassing Australia
(6.5-7.5 per cent), Brazil (two per cent), South Africa
(0.5-7 per cent) and China (0.5-4 per cent). Besides,
the miners are lumbered with DMF charged at 30 per
cent of the royalty for older mines and 10 per cent for
mines granted through auctions, NMET at two per cent
of royalty and a GST of five per cent.

At least 15 miners are trapped in the 370 foot-deep
illegal coal mine in Lumthari village of East Jaintia Hills
district of Meghalaya since December 13 and all efforts
to pump the water out of flooded mine have been in
vain. The owner of the illegal rat-hole mine Krip Chullet
was arrested on the evening of December 14. The
state government has spent roughly over Rs 50 lakh
for hiring various utilities to rescue the trapped miners.
On Thursday, the Supreme Court had expressed
strong dissatisfaction over the rescue efforts to trace
the miners and had asked the state government to
bring them out dead or alive.
Press Trust of India, New Delhi |January 4, 2019

Federation of Indian Chambers of Commerce & Industry
(Ficci) in a submission to the 15th Finance Commission,
has asked for bringing mining levies at par with other
mineral-rich economies like South Africa, Australia
and Kazakhstan. Subhrakant Panda, chairman of
Ficci’s Odisha council and managing director, Indian
Metals & Ferro Alloys (IMFA) Ltd said, “Ficci Odisha
has made certain suggestions to the 15th Finance
Commission which will help augment economic activity
in Odisha and boost growth & employment. We have
sought prioritisation of value addition to minerals,
policy intervention for global competitiveness, and
Mining Engineers’ Journal, Vol. 20,
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NGT fines Meghalaya govt Rs 100 cr for failing to
curb illegal mining
The state government has spent roughly over Rs 50
lakh for hiring various utilities to rescue the trapped
miners

9

February 2019

à

cent in FY18, owing to an expected slowdown in solarbased capacity addition due to the relatively subdued
bidding in calendar year 2017 and the uncertainty over
duty on imported PV (photovoltaic) modules till July
2018.

Mining sector GVA to slow down to 2% in FY19
from 2.9% in FY18: Icra
Y-o-Y growth in coal output has stayed volatile, falling
from 9.7% in July 2018 to a lowly 2.5% in August
Mining and quarrying GVA (gross value added) is
expected to ease to two per cent in FY19, down from
2.9 per cent in the previous financial year, according to
ratings agency Icra.The outlook for mining and quarrying
GVA growth would take a cue from commodity prices,
as well as volume growth in key sectors such as coal,
crude oil, natural gas and iron ore, the report said. The
forecast stems from the sector's subdued performance
in the April-September period of in 2018-19. Year-onyear growth in coal output has stayed volatile, falling
from 9.7 per cent in July 2018 to a lowly 2.5 per cent
in August. It rebounded to 10.6 per cent in October.
Growth in the output of Coal India Ltd (CIL) eased to a
modest 1.6 per cent in November.

Jayajit Dash, BS, Bhubaneswar | January 1, 2019
à

Lashing out at the Centre for lack of transparency and
accountability in projects under the District Mineral
Foundation (DMF), a parliamentary panel has asked it
to develop a monitoring mechanism saying only projects
worth Rs 48.88 billion could be completed as against
a total collection of Rs 212.35 billion until August 2018.
It has also observed that instead of tapping DMF as a
tool to alleviate poverty of millions of mining impacted
people, the progress was tardy to the extent that out
of a total collection of Rs 212.35 billion, projects worth
only Rs 155.48 billion could be sanctioned.

GVA at basic prices in Q2 in the ‘mining and quarrying’
sector declined 2.4 per cent compared to a growth
of 6.9 per cent in the same period of 2017-18. Key
indicators of the mining sector, namely, production
of coal, crude oil and natural gas, and IIP (Index of
Industrial Production) mining registered growth rates
of 6.2 per cent, (-) 4.4 per cent, (-) 2.0 per cent and 1.0
per cent, respectively, during Q2 of 2018-19 compared
to 8.5 per cent, (-) 0.7 per cent, 4.7 per cent and 7.1
per cent, respectively, during Q2 of 2017-18. The
country's overall GDP and GVA growth slowed down to
7.1 per cent and 6.9 per cent, respectively, in Q2 from
8.2 per cent and eight per cent, respectively, in Q1 of
the current financial year. Moreover, the pace of growth
was uneven across the various sectors. Commercial
vehicle (CV) and motorcycle production, services
exports, passengers carried by domestic airlines,
cement production, non-oil merchandise exports,
financing and electricity generation had displayed a
healthy performance in Q2FY19. In contrast, capacity
addition in power generation and transmission, tractor
and passenger vehicles (PV) output, mining, diesel
consumption, foreign tourist arrivals, steel production,
railway freight and ports cargo traffic recorded a
subdued performance in Q2. Icra expects electricity
demand to grow about six per cent in FY19, given the
strong focus of the Centre on improving household
electrification and the expected increase in demand
from the industrial segment. This, in turn, would boost
the thermal PLF (Plant Load Factor) level from 60.7 per
cent in FY2018 to around 63-64 per cent by FY20 on
an all-India basis.

"As against a total collection of Rs 212.35 billion as on
August 2018 under the DMF, projects worth Rs 155.48
billion only have been sanctioned so far...out of a total
81,624 projects sanctioned, only 22,026 projects worth
Rs 48.88 billion have been completed so far, reflecting
non-initiation of schemes under DMF," the panel
headed by Chintamani Malviya said in its recent report
tabled in Parliament.
The DMF has been created in each district under the
provisions of Mines and Minerals (Development and
Regulation) (MMDR) Amendment Act, 2015 and falls
under the purview of the Ministry of Mines. DMFs are
funded by statutory contributions from holders of mining
leases -- 10 per cent of royalty in respect to mining
leases granted on or after January 12, 2015, and 30
per cent of royalty in respect of mining leases granted
before the date. "The committee feels that the DMF is
a defining opportunity in benefitting millions of miningaffected people living in deep poverty in country's
mining districts and it is very important and crucial that
DMF is implemented in the letter and spirit of MMDR
Act," it said. It recommended that the Ministry of Mines
should work out a suitable monitoring mechanism for
ensuring that the funds for the designated objectives
are allocated and utilised within the stipulated timeframe.

The pace of growth of the total capacity addition is
expected to ease to 4.5-5 per cent in FY19 from 6.5 per
Mining Engineers’ Journal, Vol. 20,
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Speed up plan to develop mines in districts, says
Parliamentary panel
The DMF has been created in each district under the
provisions of Mines and Minerals Amendment Act,
2015 and falls under the purview of the Ministry of
Mines
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Pointing out at lack of accountability for projects under
it besides transparency issues, it said that "provisions
must be made for fixing of accountability in the case of
unnecessary delays in implementation of DMF related
schemes/projects".

mined in Meghalaya is taken to Kabaitari in Assam’s
Bongaigaon district bordering West Bengal and thereon
is transported out of the region. Kabaitari is considered
the largest coal market in the Northeast.
NGT ban on illegal coal mining
However, in April 2014, the National Green Tribunal
(NGT) clamped a ban on rat-hole mining in Meghalaya
in response to a petition filed by two Assam-based
organisation belonging to the Dimasa community. The
petitioners contended that drinking water in the Kupli
River was severely polluted with the acid produced in the
coal mines of Meghalaya’s Jaintia Hills. Responding to
an appeal by Hima Nogstoin Land Owners’ Association
of Meghalaya, the Supreme Court, however, allowed
transportation of the already mined coal stock lying
with the owners till May 2017, but to be distributed only
within the Northeast.

The government recently said that it has asked all states
to complete the audit of DMF up to the year 2017-18 by
the end of current financial year. "Ministry of Mines vide
letter dated October 4, 2018 has requested the state
governments to audit the funds of DMF utilised under
PMKKKY (Pradhan Mantri Khanij Kshetra Kalyan
Yojana)," the government has said.
DMF is a trust set up as a non-profit body, in those
districts affected by the mining works, to work for the
interest and benefit of persons and areas affected by
mining-related operations.
Press Trust of India, New Delhi | December 30, 2018
à

In December 2016, days after demonetization was
announced by the Centre, when this correspondent
visited Kabaitary, the coal traders said the SC deadline
would be missed as they didn’t have enough cash to pay
the truckers and the labourers and the transportation
work had stopped. However, activists monitoring the
sector have been expressing doubts on whether all the
coal being transported was only from the stock prior to
the NGT ban. The December 13 accident vindicates
their stand that fresh mining has been taking place in
the state in violation of the ban.

Illegal coal mines in Meghalaya: How miners are
exploited, lives threatened
This article was first published on 15 December 2018
by The Wire. Update: Divers from the Navy and the
NDRF went inside the flooded Meghalaya mine on
Saturday to conduct a recce and measure the level of
accumulated water as part of the rescue operation of
the 15 trapped miners.
Abdul Karim turned 28 last month, but he has “nothing
to feel good about it”. Six years ago, a spinal cord injury
inside a rat-hole coal mine in Meghalaya’s East Jaintia
Hills left Karim’s limbs paralysed. “While I was digging,
a big chunk of rock fell on my neck. It affected my spinal
cord. I can’t walk anymore. Fellow labourers helped
me get out of the mine and since then I am using a
wheelchair. I am useless now, can’t earn a living,” he
related.

On asked about the ban, Karim said he was only
concerned about his job. “It is for the government to
check whether they are legally or illegally run. We are
poor and they provided us a means of livelihood, so
I went.” One Hobi Rahman, a thekedar from Karim’s
village, has been taking labourers to the mines. On
December 6, Abdul Kalam went to the Jaintia Hills with
Rahman. Since then, the family have eagerly been
waiting for Abdul Kalam to send money home. However,
three-four days ago, he called to say that though he
worked for two days in a mine, he wasn’t paid. “Usually,
you have to work for a week to get payment. If you
don’t complete the week, you don’t get paid even if the
work is stopped by the owner for some reason. So he
decided to go into another mine,” said brother Karim.
That happened to be the one where the accident took
place on December 13.

On December 13, when news spread that 13 labourers
were trapped in a mine in the Ksan area of East Jaintia
Hills, Karim got restless. He frantically called his elder
brother Abdul Kalam Sheikh, but he received no reply.
On December 6, 30-year-old Abdul Kalam had left his
home in Magarmuri village of Meghalaya’s West Garo
Hills district along with four others to Ksan to work as
a labourer in a mine. “After my legs got paralysed, my
older brother began to go to the mines. He became
the sole breadwinner of our family of nine; had to earn
more. If you work the whole day in a mine, you get Rs
1,200,” said Karim on phone from his village.

Logbook not maintained
“My brother was among the first labourers to enter the
mine. He sent us a photo of the mine a day before.
The newspapers have given the names of only 13
labourers, but nobody is counting my brother and
some others who went in first and didn’t come out. So

Typically, the coal mined in Meghalaya’s East Jainita
Hills, West Khasi Hills and South Garo Hills is laden
on to trucks for neighbouring Assam. Most of the coal
Mining Engineers’ Journal, Vol. 20,
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who is recovering from her injuries, can barely talk.
In a WhatsApp message, she said, “It is difficult to
believe that the local authorities are not in the know
about illegal mining going on in these areas with the
help of cheap labourers brought from various places.”
Jaynie Sangma added, “The December 13 incident
highlights that it is not only about the plunder of natural
resources, but also that human lives are at stake. The
government should find a way to protect resources and
ensure means of livelihood for the poor. Otherwise, this
vicious cycle would go on in spite of an NGT ban.”

obviously, the number is more than 13,” Karim told this
correspondent. As per the East Jaintia Hills Police, the
names were given by fellow labourers and locals and
they have no means to verify if there are more labourers
trapped inside the mine.
Such miscalculation of the number of labourers, as
per Karim, is typically because no logbook is kept to
monitor the names and time of entry of the workers
into the mines. “This is because they are illegally run.
So all the loss is yours. When I met with the accident,
neither the thekedar nor the mine owner gave me any
compensation. There is no insurance,” he told The
Wire. One-and-a-half month before Karim met with the
accident in 2012, another labourer from his village met
with a similar accident and is also using a wheelchair.

Barely eight months prior to the attack on Kharshiing
and Amita Sangma, a local activist was allegedly
murdered in the East Jaintia Hills by the coal mafia.
The man who reportedly led the attack on Kharshiing
and Sangma was Nidamon Chullet, the East-West
Jaintia Hills president of the ruling National People’s
Party (NPP). The NPP president and state chief
minister Conrad Sangma has, however, admitted that
illegal coal mining is taking place in the state after the
December 13 accident. He reportedly said he would
take action against it. Meanwhile, Abdul Kalam’s wife
is seven months pregnant and awaits her husband,
holding a ten-month-old baby on her lap. While Abdul
Karim wondered, “What will we do now to keep the
house running?”
Sangeeta Barooah Pisharoty, The Wire | Dec.30, 2018

After the December 13 accident, the mine owner,
James Sukhlain, reportedly fled the scene. Local news
reports said over 100 National Disaster Response
Force (NDRF) personnel have been pressed into
service from December 14 to rescue those trapped
inside the 320 feet deep mine, flooded presumably by
the waters of River Lytein. The NDRF authorities told
reporters that the water inside the mine “is around 70
feet deep.” The personnel have since been pumping
water out in order to reach the labourers.
Some distance away from Magarmuri is Phersakandi
village, within the West Garo Hills district. Two of the
village youth are also trapped inside the mine. “It is the
same scene of crying and worrying in those houses
too. The state government hasn’t done anything to
inform the families about the rescue operation,” said
Tura-based social activist Jaynie Sangma, after visiting
some of the victims’ families on December 14. Karim
said, “Only yesterday did we manage to put together
some money and sent a few village youth to the site
of the accident, which is 16-17 hours away. They
have reached Shillong now and are about to go to the
accident site which is approximately 150 km away. So,
we are hoping to get some information either by tonight
or tomorrow morning.”

à

For monitoring of environmental quality in mineralbearing areas, the Odisha government has drawn
up a proposal for installing monitoring stations. The
State Pollution Control Board (SPCB) has identified
eight mineral-rich districts for monitoring pollution
by installing online continuous ambient air quality
monitoring stations (CAAQMS) and continuous river
water quality monitoring stations (CRWQMS) with
real-time data transmission systems. The identified
districts are Angul, Sundargarh, Keonjhar, Rayagada,
Jharsuguda, Koraput, Mayurbhanj and Jajpur.

Social activist Agnes Kharshiing was brutally attacked
by a powerful miners’ lobby in East Jainita Hills in
November, while verifying information about illegal
mines in the area along with fellow activist Amita
Sangma. She told The Wire from Shillong, “About a
year back, I visited a few areas in the Jainita Hills and
met people who were brought from Nepal, Assam and
other areas to work as cheap labourers in the illegal
mines. On asked, they said they were poor and needed
a means of livelihood. I was also told by villagers about
labourers regularly dying inside the mines.” Kharshiing,
Mining Engineers’ Journal, Vol. 20,
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Odisha plans real-time pollution monitoring
stations in mineral-rich areas
Air and river water quality stations planned for eight
identified mineral-rich districts of the state

In this regard, the board has submitted a proposal to the
Odisha Mineral Bearing Area Development Corporation
(OMBADC), a special purpose vehicle (SPV) formed
by the state government following the Supreme Court
order to carry out developmental activities in mineralrich regions of the state. While CAAQMS are proposed
to be set up in six locations, CRWQMS will be installed
in Rayagada and Jajpur.
(Continued on Page 25)
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TOXIC AFTER-BLAST FUMES (with emphasis on surface
blasting)
M.O. Sarathy*
INTRODUCTION
Blasting using explosives is an essential activity in mining
and civil infrastructure sectors. It remains still the most
economic method to detach and fragment ores, minerals,
coal and rocks from the parent mass. While more importance
is given to the toxic after blast fumes in underground mines
(coal, metal, non-metal), tunnels, shafts and below ground
civil excavations for oil-gas storage caverns, power house
chambers in hydro-electric projects etc., not much heed is
given to after blast fumes discharged in surface blasting. It
should be a matter of serious concern considering the huge
quantity of explosives used in overburden blasts in large
open cast coal mines.

produced by detonation does not exceed 2.5 cft (70.8 liters)
per pound (lb) of explosive. In this approval method, other
toxic gases are measured and their volumes converted to
the equivalent volume of CO [4].
Polish standards state a threshold value of 16 litres of NOx
and 27 litres of CO per kg of permitted explosive [17]. In
India, Directorate General of Mines Safety (DGMS) and
Central Institute of Mining & Fuel Research (CIMFR) have
fixed the following norm for permitted explosives [12,16]:
•
Carbon Monoxide (CO) - maximum 40 liters per kg of
explosive.
•
Nitrogen oxides (NOx) - maximum 20 liters per kg of
explosive.
•
In combination, total quantity should not exceed 50
liters per kg of explosive.

A properly detonating oxygen balanced explosive generates
CO2, N2 and H2O as gas (vapour). Explosives that are not
oxygen balanced and incomplete detonation due to a number
of reasons generate fumes termed as ‘toxic’ or ‘noxious’ such
as Carbon Monoxide (CO) and Oxides of Nitrogen - Nitric
Oxide (NO) and Nitrogen Dioxide (NO2) collectively referred
as NOx and few other gases. The packaging material used
in explosive cartridges also generates fumes.

Institute of Makers of Explosives (IME) classification is
for non-permitted explosives and based on toxic fumes
produced by a cartridge of 1¼” x 8” (32 mm x 200 mm) size,
weighing 200 grams [4]:
•
Class 1 - 0.00 to 0.16 cubic feet (0.00 to 4.53 liters) of
noxious gases per 200 g of explosive.
•
Class 2 - 0.16 to 0.33 cubic feet (4.53 to 9.35 liters) of
noxious gases per 200 g of explosive.
•
Class 3 - 0.33 to 0.67 cubic feet (9.35 to 18.98 liters) of
noxious gases per 200 g of explosive.

CONSTITUENTS OF EXPLOSIVES
Explosives require three ingredients to attain explosive
properties - Oxidizer, Fuel and Sensitizer. A flame burns in
the open air taking support of oxygen in the atmosphere.
Explosive charged in a drill hole and stemmed cannot depend
on oxygen from outside air for its reaction and hence has to
be self-supporting. Oxidizers provide the necessary oxygen
for supporting detonation. Fuels help in the reaction process
while sensitizer’s role is to make an explosive cap-sensitive
or booster- sensitive and ensure propagation of detonation
of the explosive column (propagation sensitivity). Commonly
used oxidizers in commercial explosives are Ammonium
Nitrate (AN), Sodium Nitrate (SN) and Calcium Nitrate (CN).
Examples of fuels are carbonaceous fuels, Fuel Oil (FO),
Starch, Sugar, Sulphur (S) and Aluminium (Al). Sensitizers
include explosive sensitizers such as Nitroglycerine (NG),
Tri-Nitro-Toluene (TNT) and non-explosive sensitizers such
as Amine Nitrates (Mono Methyl Amine Nitrate - MMAN,
Hexamine Nitrate) and Aluminium. Microfine voids are
created artificially in the medium to act as ‘hot spots’. Voids
get compressed adiabatically by the shock generated by a
detonator or booster and the temperature increases to a
very high level setting off a detonation reaction. Voids are
created with air bubbles, chemically formed gas bubbles
and ceramic or glass micro balloons. Expanded perlite has
also been used as an alternative.

Mines Safety and Health Administration (MSHA) designates
an explosive as ‘permissible’ for use in underground coal
mines and other workings termed as ‘gassy’, if the CO

After the banning of transport and storage of NG based
explosives in India, only the Ammonium Nitrate based slurry
and emulsion type of explosives are being manufactured

EXPLOSIVES CLASSIFICATION BASED ON FUMES
CONTENT
Presently, fume classification is available for cap-sensitive
small diameter explosive products approved for blasting in
below ground operations such as underground mines (metal,
non-metal, coal) and enclosed space such as tunnels, shafts
and other below ground excavations. Fume classification is
presently not available for large diameter packaged and bulk
explosive products.
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AFTER-BLAST FUMES
Imperfect decomposition of Ammonium Nitrate based
explosives during detonation or detonation reactions that do
not continue to completion generate toxic fumes even with
perfectly oxygen balanced explosives [1]. Upon detonation,
all commercial explosives generate fumes which contain
gases that are both toxic and non-toxic in nature. Even
though some blast gases are considered as harmless viz
non-toxic, their inhalation in large concentrations is harmful
to health. The content and quantity of toxic fume generation
depends on a number of parameters such as composition of
explosive (ingredients), oxygen balance of the composition
and explosive undergoing incomplete detonation. Incomplete
detonation reaction occurs due to a number of reasons such
as use of defective or deteriorated explosive (beyond shelf
life, poor gel, crystallized or separated emulsion, sensitivity
issues), product affected by water, contamination with
drill cuttings, charge mass lesser than critical diameter,
explosive density higher than its ‘critical density’, insufficient
boostering, blasting in soft, fractured, unconsolidated strata,
poor confinement and incorrect practices or errors during
charging. Any extraneous condition that cools or quenches
the detonation process before completion of reaction inside
the drill hole generates toxic fumes [9,13]. Most of the times,
only small portions of the explosive charged in a drill hole
generate noticeable fumes and not the entire quantity. Plastic
film used for making cartridged explosives also contributes
to generation of fumes.

for both packaged (cartridge) and bulk (pumped-augered)
explosive products. A physical mixture of Ammonium Nitrate
in prill form and Fuel Oil is called AN-FO, which is a boostersensitive explosive and usually ‘mixed-at-site’ manually or
mechanically prior to the blast.
OXYGEN BALANCE – ‘STOICHIOMETRIC’ MIX
An ‘ideal oxidizer-fuel mixture’ is one in which both the
oxygen and fuel are completely consumed after detonation
viz no residual presence of either oxygen or fuel. Such a
mixture is called a “stoichiometric mix”. This condition is
also known as ‘oxygen balance’. Toxic fumes are generated
if the explosive composition is not oxygen balanced. There
should be enough oxygen in oxidizer to convert all fuel into
CO2. Increased fuel and reduced oxygen (over-fuelled,
oxygen negative) generates more CO, while reduced fuel
and increased oxygen (under-fuelled, oxygen positive)
generates more NOx. To summarize, if carbon is remaining
unreacted then CO is formed and in case oxygen is remaining
unreacted then NOx is formed. The energy released by the
explosive also gets reduced if the explosive composition is
not oxygen balanced.
Good control and proper mixing of correct quantities of
ingredients is possible in the manufacturing plants where
processed slurry or emulsion explosives or non-explosive
precursors are manufactured. It is not so in the case of a
physical mixture such as AN-FO mixed manually at blast
sites prior to charging. Slurry and emulsion products
exhibit excellent fume characteristics. Among commercial
explosives today, emulsion explosives are known to have
‘near-ideal’ detonation characteristics resulting in higher
velocity of detonation (VOD), superior detonation reaction
characteristics, better water resistance and lower toxic
fumes generation.

Toxic fumes generated by commonly used initiation products
are given below:

Published literature mentions AN:FO ratio as 94:06 or
94.5:5.5 by weight. Oxygen balanced ratio of AN-FO is
94.3:5.7 (94.33:5.67) [6]. It forms a stoichiometric mix in this
ratio and hence generation of toxic fumes would be minimum
at this percentage. However, the biggest challenge is proper
and uniform mixing. Explosive grade porous ammonium
nitrate prill is best suited for preparing AN-FO since it is
porous, spherical in shape and having a density of 0.820.85 g/cc. The porosity of the prill ensures fuel oil absorption
of the desired percentage by weight and more importantly,
retention of fuel oil inside the prill after mixing. Poor retention
of fuel oil causes the oil to flow out of the prill, percolate and
accumulate at the bottom of the charge thus increasing the
FO percentage to alarmingly high levels at the bottom and
reduced quantity in the column. Dense prills (density 0.95
to 1.0 g/cc) are also available whose porosity, oil absorption
and oil retention characteristics are poor. Dense prills have a
tendency to generate higher levels of toxic fumes.
Mining Engineers’ Journal, Vol. 20,
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Safety Fuse / Gun
Powder

PETN Detonating Cord

Safety Fuse comprises of a
core of gunpowder encased
in jute / cotton yarns and
coated with bitumen. Some
encased with paper tape
and coated with low density
polyethylene (LDPE) or
poly vinyl chloride (PVC) to
make it moisture proof [6].
Gunpowder consists of
a mixture of Potassium
Nitrate,
Sulphur
and
Charcoal. When safety
fuse burns NOx, CO,
SO2, H2S and water
vapour are generated.
The
encapsulating
materials also contribute to
generation of fumes.

Detonating cord contains a
core of Penta Erithrytol Tetra
Nitrate (PETN) encased in
polymeric film, synthetic
or cotton yarns and over
extruded with PVC to
provide abrasion and water
resistance. Detonation of
cord generates CO, NOx
from PETN and Hydrogen
Chloride gas (HCl) from the
encapsulating materials.
PETN Detonating cord
having a core load of 10 g/m
will generate approximately
3 liters of CO per metre
length when fired in air
[11].
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Ammonium Nitrate based commercial explosives (ANFO /
Slurry / Emulsion) on detonation generate various oxides
based on Nitrogen (N2) and Oxygen (O2) such as Nitric
Oxide (NO, also called as Nitrogen Monoxide), Nitrous
Oxide (N2O), Nitrogen Dioxide (NO2), Dinitrogen Trioxide
(N2O3), Dinitrogen Tetroxide (N2O4) and Dinitrogen Pentoxide
(N2O5). Fumes generally classified as being ‘toxic’ are Nitric
Oxide (NO), Nitrogen Dioxide (NO2) - collectively referred
as NOx and Carbon Monoxide (CO). Gases generated
during detonation which are not considered as toxic include
Carbon Dioxide, Nitrogen and water (in the form of vapour).
If Sulphur (S) is present as an ingredient in the composition,
small quantities Hydrogen Sulphide (H2S) and Sulphur-dioxide (SO2) are generated. In addition, Ammonia (NH3) and
Methane (CH4) are the other constituents of blast fumes in
small concentrations.

way generate noticeable amount of NOx and its generation
may not result in a bad blast [1].The various aspects of toxic
fume generation during blasting are discussed below:
l

Oxygen Balance
Explosives should be oxygen balanced so that
noxious fumes are not generated. The onus is on the
manufacturers who supply plant manufactured finished
products or precursors. Where field mixed AN-FO is
used, the onus is on the user. Wrong quantities and
improper mixing results in changed ratios of AN and
FO. Portions of AN-FO with increased FO will generate
more CO while portions having less FO will generate
NOx. Fuel oil absorption and retention properties of
prills are vital. Drill hole wall in dry, porous rocks is
known to absorb some fuel oil from AN-FO mixture
by ‘wicking action’ in sleeping charges. This alters the
AN and FO ratio resulting in generation of fumes. The
effect is more pronounced in smaller diameter drill
holes. It was observed that FO had reduced from 6% to
4.5% over a 30-day period in a drill hole of 3” (76 mm)
diameter [13]. Loss of confinement during blast causes
the FO to vaporize in the undetonated ANFO column
ahead, resulting in low FO to AN ratio. Crystallization
or separation of emulsion also results in fuel-oxidizer
imbalance. Both conditions cause deflagration or
incomplete detonation reaction resulting in generation
of fumes. Use of solid fuels such as Al, Urea, Coal dust
or Carbon is suggested since they would not vaporize
[3,15].

l

Defective-Deteriorated product or use of explosive
beyond recommended shelf life
Age of explosive contributes to the generation of noxious
fumes. Explosive which is defective, deteriorated, has
become old or crossed the recommended shelf life
might have lost its inherent structure or sensitivity
will result in failure or incomplete reaction generating
noxious fumes.

l

Contamination of explosive with drill cuttings/mud/
soft earth and charge separation
Contamination of explosive with drill cuttings causes a
thermal sink which cools the reaction in the drill hole
leading to incomplete detonation and generation of
noxious fumes. Contamination of explosive occurs at
the drill hole bottom containing drill cuttings, water and
slush. During stemming or providing a deck in the drill
hole the inert material penetrates into the explosive.
Emulsion tends to enter into interstitial voids within
the drill cuttings [13]. Carelessness during charging of
explosives can cause drill cuttings present at the drill
hole collar to flow down and contaminate the explosive.
Drill hole collapse in incompetent strata causes charge

Secondary oxidation is known to occur when CO mixes with
O2 in atmosphere to form CO2 (2CO+ O2=2CO2), NO mixes
with O2 to form NO2 (2NO+O2=2NO2) and NO2 mixes with
moisture or water to form Nitric Acid HNO3 and Nitrous Acid
HNO2 (2NO2+H2O=HNO3+HNO2).
When oxygen balanced explosives detonate correctly, the
fume (smoke) will be whitish to light grey in colour. Improper
detonation results in generation of NO2 which is immediately
recognized by its colour - a distinct light yellowish orange
to dark reddish orange / reddish brown to reddish purple,
depending on its concentration. Blasts in iron ore mines
also generate red-brown coloured plumes due to iron ore
dust generated during the blast and from drill cuttings used
as stemming. This should not be mistaken for NO2 fumes
unless confirmed through its distinct acrid odour.
AEISG, Australia suggests the following visual NOx rating
scale [1].
Level 0 - Nil NOx (fumes are white / light grey in colour)
Level 1 - Slight NOx (slight tinge of orange in fumes)
Level 2 - Minor yellow / orange fumes
Level 3 - Orange fumes
Level 4 – Orange-Red fumes
Level 5 - Reddish Brown / Reddish Purple fumes
Category A: Localized - only few drill holes generating NOx
Category B: Medium - Maximum 50% of drill holes generating
NOx
Category C: Extensive - Across whole blast viz almost all
drill holes generating NOx
FIELD CONDITIONS and ERRONEOUS PRACTICES
THAT GENERATE TOXIC FUMES
Only a small fraction of the explosive reacting in a wrong
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separation or gaps within the drill hole due to which
propagation of detonation gets affected.
l

l

detonation. Bulk slurry / emulsion explosives are
sensitized through chemical gassing. Sufficient time
has to be allowed for complete gassing to occur before
stemming the drill holes. Usually the period is 20-30
minutes depending on factors such as temperature of
the precursor, chemicals used for gassing, slow/fast
gassing method adopted at site etc. Appropriate cup
density should be checked regularly during charging of
pumpable explosives.

Extended sleep time of explosive kept charged in
drill holes
Sleeping time is the duration between charging of the
first drill hole and detonation (blasting). Manufacturers’
recommendations must be followed regarding sleeping
duration. This is more relevant to bulk explosives
since cartridged products have a protective layer of
the packaging material which offers some protection
to the explosive charge against extraneous elements.
Sleeping in dry holes causes lesser deterioration.
Deterioration of explosive by exposure to ground
water in drill holes (static / dynamic / acidic)
Presence of water in drill holes affects the explosive
charge. AN-FO should never be used in moist and
watery drill holes. Dynamic water passing through
strata causes more harm than static water. Presence
of water in strata causes faster degradation and
explosive loses its structure, characteristics and
sensitivity. Slurry and emulsion explosives, though
having good water resistance get affected by leaching
action when kept sleeping for long durations in the drill
hole. Long exposure to water significantly increases
the explosive’s critical diameter [15]. These lead to
incomplete detonation and give rise to toxic fumes. It is
prudent to note that slurry and emulsion explosives are
‘water-resistant’ but not “water-proof”.
Slumping or sinking of stemming at the drill hole collar
is a good indication of presence of dynamic water
in strata. Dynamic water leaches the explosive and
reduces its volume. It is essential to check the bench
loaded with explosives after heavy rains. Many large
opencast mines abroad use AN-FO extensively and
when rains are expected, a water resistant explosive
charge is placed over the AN-FO before stemming. An
inflatable gas bag can be placed above the explosive
charge before stemming to seal the drill hole of water
ingress through stemming. Contamination of ANFO
with water increases NOx but not CO [13]. Though
labour intensive and adds to cost, many mines
overseas use drill hole liners to protect the explosive
against water. Benches are designed to ensure run-off
of water during rains or dewatering of drill holes, so
that it does not flow back into the previously charged
drill holes through stemming.

l

Explosive column not sensitive to desired level
Sensitivity of the explosive charged in the drill hole is
important. Poor sensitivity is a major cause of generation
of noxious fumes due to improper / incomplete
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Explosive under effect of hydrostatic pressure
Slurry and emulsion explosives remain sensitive and
perform satisfactorily only under a limited range of
densities. ‘Critical density’ is the density beyond which
a product may partly or fully fail to detonate. This
normally occurs in deep, large diameter drill holes
where 1500 - 2000 kg (or more) of explosive is charged
in a single drill hole. The explosive column at the bottom
of the drill hole gets compressed due to the weight of
explosive and stemming above (static head) causing
the density to rise beyond its critical density. Corrective
measures during charging such as maintaining proper
cup-density and adequate priming must be ensured. If
not, explosive may fail to detonate or result in a sluggish
detonation generating toxic fumes.

l

Explosive under state of dynamic desensitization :
inter-hole or intra hole (between decks)
The shock wave generated by the detonation of
explosive in a drill hole passes through the strata and
affects the explosive charged in an adjoining drill hole
designated to fire on a later delay. During the passage of
the shock wave through it, the explosive column will be
in a state of compression (dead-pressing). This causes
increase in density beyond critical density and partial
de-sensitization of the explosive occurs. If the explosive
in the drill hole gets initiated during the passage of the
shock wave then a portion of the column may fail to
detonate or the detonation will be sluggish resulting in
generation of toxic after-blast fumes. While this effect is
more pronounced with high energy-high VOD products
in closely spaced small diameter drill holes (used in
tunnels, shafts and stopes), it is also occurs in large
diameter closely spaced drill holes as in box cuts, in
deck-loaded charges where charges are not separated
adequately, in weak, fractured, highly jointed, soft, water
bearing strata with clay bands. Explosives sensitized by
air bubbles or chemical gassing are known to ‘regain’
their sensitivity after the passage of the shock wave.
Micro balloons have been observed to break affecting
sensitivity [3]. This is usually controlled by altering the
delay firing time assigned to the drill hole or the deck
charge.
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due to stemming ejection, poor confinement due to
geology causes detonation process to get quenched.
Research has shown that the degree and duration of
confinement during detonation has a significant effect
on the level of generation of toxic fumes. Hard rocks offer
better confinement than soft strata. High intensity shock
wave propagating through weakly consolidated or prefractured strata induces fluidization of the rock causing
faster than normal, large scale ground movement. This
distorts the later firing bore holes, cause displacement
and malfunction of explosive charge. It was observed
that the detonation of drill holes initiated later in the
firing sequence of multi-row blast (rear rows) generated
more fumes than those fired earlier. Same explosive
charged in coal benches generated less fumes [15].
While measuring swell velocity in bench blasting, it
was observed that the ground heaved upward even
before the explosive charge below got detonated. The
pressure wave was moving the overburden resulting
in loss of confinement and causing explosive to burn
(deflagrate) rather than detonate. Long delays along
spacing or across burden reduce confinement [2,3].

In long small diameter drill holes used in tunnels,
underground coal / metal mines and contour blasting,
the de-coupling effect caused by drill hole to charge
diameter ratio results in an annular space in the drill
hole. Upon detonation, a shock wave moves ahead
of the detonation wave along the annular space and
compresses the yet to detonate explosive causing its
density to increase and affect its sensitivity. This is
known as ‘channel effect’. Since sensitivity is affected,
fumes may be generated due to partial or sluggish
detonation.
l

Damage to explosive column caused by detonating
cord down line
On detonation, detonating cord initiates cap-sensitive
explosive in drill hole but causes damage to the boostersensitive explosive lying in its close proximity. Explosive
detonates across the diameter, not along the column
and does not reach its steady state VOD. The extent of
damage is dependent on core load of detonating cord
(g/m) and diameter of drill hole. Detonating cord crushes
and hardens ANFO rendering it unfit for detonation. All
these phenomena result in generation of toxic fumes.
In a study carried out with detonating cord initiation,
energy reduced by 34% , NOx increased by 30% and
CO by 9 times vis-à-vis detonator initiation [11].

l

Explosive mass less than ‘critical diameter’
All explosives have a ‘critical diameter’ below which
they detonate partially or fail to detonate. Bulk loaded
AN-FO / Slurry / Emulsion products enter minor cracks
and crevices of small widths in the strata intersected
by drill holes in-situ. This results in explosive mass
lower than product’s critical diameter. Upon detonation
of main charge, explosive that has entered the cracks
undergo incomplete detonation and generate fumes
[9,15].

l

Inadequate priming / booster
Insufficient priming causes sluggish initiation of the
booster-sensitive explosive column and may result
in low VOD and detonation failure. Adequate priming
(primer strength, size, quantity and placement) must
be used for ensuring reliable detonation of the column.
Primers should be properly embedded and be in good
contact with the booster-sensitive explosive. Explosive
under static pressure needs additional booster for
ensuring proper initiation.

l

Poor confinement during detonation
It is well known that explosives perform better under
confinement. Premature venting of explosive energy
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Blasting in soft, weak fractured strata and in
presence of sandy clay, alluvium etc.
In soft and weak strata, low strength and low VOD
explosives work better. Use of high energy-high VOD
product is not recommended in such strata. Sudden
expansion and subsequent immediate cooling of product
gasses causes quenching of the explosive reaction
before detonation can be completed [9]. Another
hypothesis is that, in soft strata, higher VOD generates
higher brisance and results in greater expansion of the
blast hole before the full energy is released. The larger
volume for the gaseous reaction products to expand
into results in a lower overall reaction temperature and
pressure for the later occurring reactions. This results
in the reaction being quenched before completion and
generates unwanted noxious fumes [14].

l

Presence of Pyritic ores - Reaction of AN with pyritic
ores
Ammonium Nitrate is known to react with pyritic ores
(Iron Sulphide-FeS2). AN based explosive in contact
with rich pyritic ores exposed in drill hole walls react and
result in raised temperatures. The heating occurs slowly
and build-up can take place over several days or even
weeks in sleeping drill hole charges. This can alter the
explosive and on detonation underperform and cause
blast fumes. Reaction of AN with pyritic ore is a serious
safety hazard. After some induction time, accumulation
of heat and confinement within drill hole results in a
premature runaway exothermic decomposition inside
February 2019

DISCUSSION
Daily and routine non-blasting activities that generate CO
and NOx are exhaust from petrol and diesel vehicles, diesel
locomotives, thermal power generation, industries, burning
of firewood, charcoal, garbage-waste and many more. They
are often overlooked because of low concentrations of toxic
gases generated and polluting sources are scattered. Open
cast blasts catch attention since fumes are generated in
large volumes, are localized and highly visible.

the drill hole. Since this is a ‘deflagration to detonation
transition’ reaction, it may result in an accident and
generation of toxic fumes.
PHYSIOLOGICAL EFFECTS OF TOXIC FUMES
Fumes are normally categorized as flammable (explosive),
irritant (corrosive), toxic (poisonous) or asphyxiant
(suffocating). Fumes enter the body mainly through
inhalation, also through eyes and skin. Inhalation of toxic
fumes even in low concentrations can be a health risk.
Except NO2 which can be identified by its colour, all other
blast gases are colourless and not being visible vastly
increases the risk of exposure. Any gas present in the air
reduces the oxygen content and when the body is deprived
of it, leads to a condition called asphyxia. Death occurs when
O2 is less than 6%. Affinity of haemoglobin to CO is 200-300
times more than O2. NO2 is 8.5 times more toxic than NO.
Correct feedback to doctor is very essential for treatment of
persons suspected of exposure to toxic after-blast fumes,
especially NOx. Pulmonary oedema occurs 6-24 hours
after exposure when NO2 dissolves in moisture present in
the lungs resulting in acid formation, fluid accumulation and
blistering of lungs. Person suspected of exposure should be
kept under observation for 24 hours. Common symptoms of
inhalation or exposure to blast fumes are watering/redness
of the eyes, irritation of nasal and respiratory tracts, throat
irritation, sore throat, cough, headache, sweating, nausea,
fatigue, dizziness, tightness in chest, shortness of breath,
laboured breathing and reduced capacity to do work etc. In
asthma patients, wheezing and increase in severity of attack
occur.

While presence of toxic after-blast fumes is readily accepted
as a hazard to persons working in underground mines, tunnels
and shafts, the serious threats in surface excavations are often
overlooked and not given much cognizance. Surface blasts
depend mainly on prevailing atmospheric wind to dilute and
dissipate the fumes. Meteorological conditions that affect fast
dispersion of fumes are temperature inversion, cloud cover if
any, wind direction and wind velocity. Post-blast fumes pose
a threat since some of the toxic gases such as CO2, NO2
and SO2 which are heavier than air tend to settle for long
durations at the bottom of deep pits, trenches and box-cuts.
It has been observed that toxic fumes remain trapped in the
muck pile for 6-8 days after the blast. It gets released during
loading operations and endangers the tracker deployed to
assist the loading machine operator. Manual loading after
blast in underground mines can be risky to loaders.
Dwellings near urban blasting sites and open cast mines
have to be monitored as fumes trapped in the muck pile
migrate through pre-existing natural cracks, fissures in the
ground and fractures created during blasting. These play a
significant role in extent, depth and direction of gas migration
through strata. NO2 readily gets absorbed by the soil and
hence does not pose a hazard. CO does not get absorbed
by the soil and migrates through the strata [9]. CO gets
accumulated in enclosed urban spaces such as basements,
sewers ducts, bore wells and inmates in a residential home
450 feet from a blast getting affected by CO has been
reported [5]. In another incident, CO from a trench blast
carried out 60 feet away entered a sewer manhole under
erection resulting in one death and affecting 2 others [10].
Many such incidents have been reported overseas.

Centers for Disease Control and Prevention (CDC) - National
Institute of Occupational Safety and Health (NIOSH), USA
has suggested the following exposure levels in PPM (parts
per million) for various constituents of after blast fumes. The
PPM levels are revised regularly based on studies:
Time Weighted
Average
(TWA) - 8 ours

Short Term
Exposure
Level (STEL)
- 15 minutes

Immediately
Dangerous to
Life and Health
(IDLH)

CO

25

100

1200

CO2

5000

30000

40000

NO

25

None
developed

100

NO2

3

5

20

H2S

10

15

100

SO2

2

5

100

NH3

25

35

300
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In a study carried out in a surface coal mine in West Virginia
(USA), the researchers reported generation of NOx on an
annualized basis by mining equipment such as Haul trucks:
391.8 tonnes/year (44.69%), Front End Loaders: 117.2
t/y (13.37%), Dozers: 116.5 t/y (13.29%), Drills: 37.8 t/y
(4.31%), Graders: 9.1 t/y (1.03%), Water Trucks: (8.6 t/y
(0.98%), Hydraulic Shovel: 0.6 t/y (0.07%) and generation
of NOx from blasting operations: 198.1 t/y (22.25%) [8].
Many large opencast mines overseas have ‘Blast Fume
Management Plan’ (BFMP), ‘Blast Management Plan’
(BMP), ‘Pre-Firing Review’ (PFR), ‘Monitoring Plan’ (MP)
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prepared in detail addressing all factors that contribute to
the generation of toxic fumes. Queensland government
(Australia) has issued a safety alert bulletin to address in
the BMP, the possibility of noxious fumes generated in an
opencast blast getting sucked into the ventilation intake
airway of a nearby underground mine thus contaminating the
underground environment. Large mining projects overseas
use ‘Predictive Forecast Meteorology’ and ‘Evacuation Plan’
as a part of the BMP. Whether meteorological conditions are
favourable on the proposed blast date are ascertained in
advance as planning and guiding activities prior to carrying
out large blasts. Anticipated sleep time of charged drill holes
and probable weather condition on the scheduled date of
blasting are considered before, to mitigate generation and
spread of toxic after-blast fumes.

correct blast design, good work ethics during charging by
blasting crew and by addressing geological and other field
conditions appropriately. It is important to prepare BMPBFMP, check the wind direction prior to carrying out a large
blast as this will help in assessing dwellings that are likely to
get affected by the fumes before they dissipate.

IME’s note on Fumes from Blasting states - “The detonation
of explosives involves a chemical reaction that unavoidably
results in the production of certain gases. While steps can
be taken to help reduce the production of gases, they cannot
be eliminated altogether. During blasting operations, ideal
conditions are rarely, if ever, encountered. The contamination
of the explosives products with ground or surface water and
drill cuttings, reactivity of the explosives with the rock or other
materials being blasted, instability within boreholes and
subsurface geological formations will impact emissions. All
of these frequently encountered and largely uncontrollable
elements affect the explosive quality and chemical kinetics
of the product”----“While attempts can be made to minimize
emissions, the environmental variables discussed above
cannot be eliminated or influenced in a manner that would
allow the categorical ‘prevention’ of visible emissions in all
cases. There is no way to prospectively determine, from a
technical or scientific perspective, whether all conditions
affecting blasting will be optimum from shot to shot” [7].

1.

Assuming approximately 850 liters of gases are generated
per kilogram of explosive, the large blasts being carried out
in the Singrauli Coalfields in India of around 950 MT would
be generating a phenomenal volume of 850 x 950 x 1000 =
807,500,000 liters (0.81 billion liters!) of after-blast fumes,
including the toxic ones, from a single blast! This should be
a matter of concern to all.
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CONCLUSIONS
Fuel-oxidizer imbalance, contamination of explosives,
poor confinement in soft, fractured strata, static-dynamic
desensitization of explosive in drill holes, deterioration of
explosive due to static-dynamic water in strata, extended
sleeping times and explosive entering into fissures, cracks
in strata have been identified as some of the main causes of
generation of toxic after blast fumes.
Big blasts are being carried out in large opencast projects
lying in close proximity to housing colonies, villages
and dwellings. Mine managers in India should give due
cognizance to after-blast fumes from surface blasts. Fumes
generated during blasting in surface mines get dispersed
by the wind and persons present downwind of a blast are
likely to get affected. While it is difficult to predict if optimum
conditions exist in every blast, both users and manufacturers
have to work in tandem to ensure that blasts do not generate
toxic fumes through the use of oxygen balanced products,
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SAFETY AUDIT IN MINES: AN ESSENTIAL MANAGEMENT TOOL
TARUN KANTI ROY*

Abstract
Safety Audit is gradually becoming important in Indian Mining Industry due to implementation of SMP (Safety Management
Plan) by DGMS and introduction of ISO 45001. This paper aims to introduce the subject, its benefits and methodology in
brief.
Key Words: SMP, ISO 45001, Audit
INRODUCTION
Safety audits are essential part of a successful business.
Effective health and safety auditing not only provides
the legal framework for compliance, it also lays the
foundations for continuous safety improvement to
enhance competitive advantage. The main duty of any
health and safety auditors is to look at the organization’s
safety management systems and assess them in line
with the chosen criteria.

In addition to ensuring compliance, safety audits
also review the company’s safety documentation and
determine whether their record-keeping systems are
adequate or need to be most more robust. They will also
look beyond the current activity in the workplace and
evaluate the company’s safety training.
Safety audit can involve a walk-through of the facility,
interviewing management or employees, and reviewing
company documentation. It is more through a process
than technical inspections or spot-check inspections.

Whilst an audit is used to assess Health and Safety
Management Systems, it is important to view an audit
as a positive intervention and a chance to highlight
company’s successes and an opportunity to praise staff
for their excellent work.

Therefore, Safety Audits can be defined as “The systematic
examination to determine whether activities and related
results conform to planned arrangements and whether
these arrangements are implemented effectively and
are suitable for achieving the organization’s policy and
objectives.”

In today’s business scenario,especially in mining industry;
safety, health and well being of employees is of paramount
importance and auditing these objectives time to time
gives the industry the necessary confidence that it is on
the right track.

It is thus a collection of independent information on the
efficiency, effectiveness and reliability of the total health
and safety management systems and drawing up plans
for corrective action.

A Safety Audit is a structured process whereby information
is collected relating to the efficiency, effectiveness, and
reliability of a company’s total health and its Safety
Management System.
1. Safety Audit serves two broad purposes:It is
routinely conducted in order to determine whether
the company is in compliance with safety legislation.
These can be performed by representatives of a
regulatory body or by the company itself.
2. It is used to identify weaknesses in the safety
programs and processes. These audits are then used
as a guide for designing safety plans or to identify
corrective actions that should be undertaken.

In this day and age of open economies and competition
for markets by nations and countries, unsafe working
conditions can and often have negative consequences
for continued growth of the economy. This often leads
to reduced competitiveness and productivity due to loss
of experienced labour force through occupational death
and injuries, damages to equipment, associated loss of
production and tainted image of the organization/country
as a secured investment destination. Hence, periodic
Safety Audit is essential to establish confidence among
all concerned.

* Deputy General Manager & Head of Corporate Safety, Raw Materials Division, Steel Authority of India Limited, Kiriburu Iron Ore
Mines, Jharkhand. Email: tarunroy86@gmail.com
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TYPE OF AUDIT
Safety Audits are the periodic examination of the
functioning of safety system. It gives an idea about how
effectively the safety system is implemented and how they
are being accomplished. It is the feedback mechanism that
provides management with the status and measurement
of effectiveness of the various safety system elements
and activities and leads to the appropriate control over
these efforts.

internal and external safety audits, risk analysis / HAZOP
studies and enquiry committee recommendations of the
fires and incidents. The audit team should give more
emphasis on system audit as safety survey is carried out
by the internal safety audit team. Occupational health
aspects may also be included in ESA.
Report of the audit team should be submitted within a
reasonable time frame and time bound action plan should
be prepared for implementation of the recommendations
and the same should be closely monitored.

Following three types of safety audits should be carried
out:
A] Internal Safety Audit
B] External Safety Audit
C] Safety Management System Audit

Top Management should be appraised about the
implementation status of the recommendations twice
in a year. Whenever, any recommendation cannot be
implemented, specific approval should be obtained from
the Board of Directors.

A] Internal Safety Audit
Internal Safety Audit is important as it is carried out by
the personnel who are deeply involved in the operation /
maintenance of the facility in the mines, thus are aware
of each and every aspect of it. Therefore, such audit can
best bring out any shortcoming in the work area. Following
methodology should be followed for such audits:
1. Processing, shortage, handling and transportation
facilities should be audited once in a year.
2. A calendar containing the area, names of auditors
and period of audit should be prepared for every
calendar year in advance and be circulated to all the
departments and concerned area managers.
3. Areas to be audited should be logically grouped
based on functions.
4. Audits should be carried out through a multidisciplinary team.
5.
Detailed guidelines including checklists should be
followed.
6. A time bound action plan should be prepared for
implementing audit recommendations.
7. Implementation status of the recommendations
should be reviewed in the Management Safety
Committee Meetings.

C] Safety Management System Audit
Compliance of the Safety Management System should
be assessed by carrying out compliance audit once in 3
years. Companies should develop their own methodology
for such audits. Care should be taken to select team
member / members who have adequate experience and
training for auditing safety management system. Such
audit report should be reviewed at an appropriate level
with a view to update the procedures.
STATUTORY REQUIREMENT IN INDIA
Indian Mines are gradually adopting the Safety
Management Plan [SMP] which has been now made
mandatory under the statute and its implementation
is monitored by Directorate General of Mines Safety
(DGMS), under the Mines Act 1952.
As part of SMP, Safety Audits are to be carried out at
a desired frequency as per the requirement of the
organization / industry / company. This has been left open
to the industry by the Government.
However ISO 45001 is another new standard for
Occupational Health &Safety Management System
gradually being adopted by the Indian Mining Industry.
This is also not mandatory by the Law of the Land. But its
adoption is itself an assurance to effective Occupational
Health & Safety Management System and audit at a
desired interval in the mining industry.

B] External Safety Audit
External Safety Audits are carried out by a team of
experts. The duration of the audit may be two to five days.
Location management should make a presentation for the
audit team giving brief description of the process plants /
other facilities and the safety management systems. The
audit team should study the different manuals, technical
documents, implementation status, recommendations of
Mining Engineers’ Journal, Vol. 20,
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In addition, Safety Audit has also found place in the
statute as a requirement, under
Explosive Act 2008 and Rules
Central Electricity Authority Regulations, 2010
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Environment Protection Act 1986

1.

Hazardous Chemicals Rules 1989 etc.

2.

ISO 45001
The purpose of an Occupational Health & Safety
Management System is to provide a framework for
managing OH&S risks and opportunities. The aim and
intended outcomes of the OH&S Management System
are to prevent work related injury and ill health to workers
and to provide safe and healthy workplaces; consequently,
it is critically important for the organization to eliminate
hazards and minimize OH&S risks by taking effective
preventive and protective measures.

3.

4.
5.
6.
7.

When these measures are applied by the organization
through its OH&S Management System, they improve
its OH&S performance. An OH&S management system
can be more effective and efficient when taking early
action to address opportunities for improvement of OH&S
performance.

In combination, these measures will ensure, that an
organization’s reputation as a safe place to work will be
promoted, and can have more benefits, such as
1. Improving its ability to respond to regulatory
compliance issues
2. Reducing the overall costs of incidents
3. Reducing downtime and the costs of disruption to
operations
4. Reducing the cost of insurance premiums
5. Reducing absenteeism and employee turnover
rates
6. Recognition for having achieved an international
benchmark (which may in turn influence
customers who are concerned about their social
responsibilities)

The international ISO 45001 Standard specifies OH&S
Management System requirements and guidelines for
implementing them in practice, thus giving organizations
the tools to improve their OH&S Management Systems
by preventing injuries and health issues in a proactive
way.
Key Benefits of ISO 45001
ISO 45001 enables an organization, through its OH&S
Management System, to integrate other aspects of health
and safety, such as worker wellness / well-being. The ISO
45001 standard calls for the organization’s management
and leadership to integrate responsibility for health and
safety issues as part of the organization’s overall plan
rather than shift responsibility to, for example, a safety
manager.

METHODOLOGY FOR AUDIT
There are two types of potential routes to audit an
organization. The first method is to train an employee to
become internal safety auditors, alternatively, an external
auditor could be appointed to conduct the safety audit.
Naturally enough, there are pros and cons to each
method.

It uses a simple plan-do-check-act [PDCA] model, which
provides a framework for organizations to plan what they
need to put in place in order to minimize the risk of injury
or illness. The measures should address concerns that
can lead to long-term health issues and absence from
work, as well as those that give rise to injuries.

Factors Guiding the Methodology for Internal Audit:
1. Organizations can view the auditor as a ‘management
instrument’ in developing performance standards
and getting working procedures into place.
2. Internal auditors are given more freedom to help
with suggestion and will highlight what sort of action
is necessary.
3. The audit can be carried out in segments, which also
allows it to be flexible and minimize disruption within
your organization.

ISO 45001 makes integration of multiple ISO management
system standards easier, such as ISO 9001, Quality
Management System and ISO 14001, Environmental
Management System.
Important Content of ISO 45001
An ISO 45001 basedOccupational Health & Safety
Management System will enable an organization to
improve its Occupational Health & Safety performance
by
Mining Engineers’ Journal, Vol. 20,
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Developing and implementing as OH&S policy and
OH&S objectives
Establishing systematic processes which consider
its context and which take into account its risks and
opportunities, and its legal and other requirements
Determining the hazards and OH&S risks associated
with its activities: seeking to eliminate them or putting
in controls to minimize their potential effects
Establishing operational controls to manage its
OH&S risks and its legal and other requirements
Increase awareness of its OH&S risks
Evaluating its OH&S performances and seeking to
improve it, by taking appropriate actions
Ensuring workers take an active role in OH&S
matters
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In case of an external auditor – outsourcing the auditing
ensures adherence to the requirement to carry out an
‘independent assessment’ of the Safety Management
Systems.

3.
4.

Factors Guiding the Methodology for External Audit:
1. Experience of conduction health and safety audits
within various industries and unbiased and expert
recommendation, detailed report.
2. Can be expensive and time-consuming, however
many consultants are flexible with their approach to
conducting the safety audit.
3. Such reports are acceptable to all stake holders.

The objectives of Safety Audit are as follows, which
translate into benefits when conducted properly:
1. To determine if you your Safety & Health programs
and procedure of working.
2. To verify that your employees and management are
engaged in your safety programs.
3. To verify that your processes are in compliance with
company policies in your policies and regulation.
4. To verify compliance with applicable OSHA rules.
5. To determine if you are documenting your safety and
health program activities properly.
6. To discover and identify potential hazards.
7. To evaluate the effectiveness of existing management
controls.

The sequential methodologies of a Safety Audit are
broadly as follows:
1. Determine Audit Scope and Frequency
2. Prepare Audit Plan, Schedule, Audit Team, Auditee
Team
3. List of documents required
4. Questionnaire for preliminary information
5. Opening meeting and spell out / objectives /bench
marking / out comes etc.
6. Physical verification, collecting evidence, checking
of document, site inspection etc.
7. Audit observation and recommendation, closing
meeting

To check the safety of your work place.

9.

To check the safety of your equipments.

11. To evaluate the adequacy of your employees’ safety
training and performance.
CONCLUSION
Safety audits and inspections have been shown to reduce
the number of accident, so it is something that benefits
most employers. It is recommended that the organization
should be proactive with safety, rather than waiting for an
accident to happen.

Safety audits are beneficial because they:
1. Helps the organization create the best possible
working condition for the employees.
2. Identifies hazard and puts into place controls for the
organization to manage them.
3. Reduce costs and downtime by reducing workplace
accidents and illness.
4. Help the work force become more motivated and
engage better with one another as the organization
will have safer working condition.
5. Demonstrate to the stakeholders that the organization
is compliant.

Safety Audit is a Win-Win situation for both employer,
employee and other stake holders. It boosts confidence
of the organization [internal] as well as confidence of
its customers, stake holders, Government [external].
Hence Safety Audit in mining industry must be carried
out regularly.
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The indirect benefits are:
1. Promote constant review of systems to ensure that
they do not become weakened by habit.
2. Facilitate planned improvements to programs,
policies, and procedures.
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8.

10. To evaluate the adequacy of your supervisors’ safety
training and performance.

BENNIFITS
The benefits of Safety Audit are many fold. The direct
benefits are:
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Help to indentify weaknesses in human resources
departments.
Help to demonstrate management’s dedication to
employee health and safety.
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NOMINATIONS FOR MEAI AWARDS 2018
The Mining Engineers’ Association of India presents awards sponsored by the Industry/individuals during
Annual General Meeting in June -July every year. 2018. Nominations for the following Awards are invited in
the prescribed form, so as to reach the Secretary General by 28th of February 2019. Nomination can be
made by one member for one award only.
1. MEAI - Sitaram Rungta Memorial Award for the best paper on Mining related issues during the
year 2018.
2. MEAI NMDC Award for significant contribution to Iron Ore Industry during the year 2018.
3. MEAI Simminds Award for significant contribution to limestone industry during the year 2018.
4. MEAI Smt. Bala Tandon Memorial Award in recognition of contribution to Mining Industry for
improving ecology, environment and afforestation during the year 2018.
5. MEAI Abheraj Baldota Memorial Gold Medal Award (Mining Engineer of the year 2018) in
recognition of significant contribution to Mining Industry by a Mining Engineer with 20 years of
experience in the Industry.
6. MEAI Abheraj Baldota Memorial Gold Medal Award (Young Mining Engineer of the years 2018)
in recognition of significant service to Mining Industry by an Young Mining Engineer who has not
completed 35 years of age as on 2019.
7. MEAI-SRG Informational Technology Award for the year 2018 in recognition of significant
contribution to Mining Industry adopting Information Technology during the year.
8. MEAI-Smt. Gullapalli Saraladevi Memorial Award (Lifetime Achievement by a Mining Engineer)
during the year 2018.
9. MEAI Master Tanay Chadha Memorial Geologist Award for the year 2018 in recognition
of significant contribution by a geologist in the field of Mineral Exploration, quality control and
production, mine planning etc. during the year.
10. MEAI- Smt Veena Roonwal Memorial Award for the year 2018 to a Mining Engineer/Geologist/a
qualified person involved with Mining Industry with 10 years experience for presenting a paper
during the year in a seminar/symposium workshop organized by MEAI on “Water Management
in and around a working mine” or “Implementation of New/Latest Technology in Mining and allied
subjects.
11. MEAI- Smt Kiran Devi Singhal Memorial Award for the year 2018 only to a person (MEAI Member/
Non member- need not necessarily be from mining discipline) for his/her contribution in the field of
“Development and Conversation of Minerals and Environment” in and around Metalliferous mines
(excluding Coal and oil) during the year 2018.
12. MEAI Award to a Best paper in Mining Journal Published in the Mining Engineers’ Journal in the
year 2018.
13. MEAI-SCCL Coal Award for the year 2018 to a Mining Engineer, a Geologist, a Mechanical
Engineer and a Foreman/Over man for meritorious contribution to the Coal Industry.
For detailed guidelines, please visit website www.meai.org or Memorandum of Association and Rules &
Regulations (as on 01.03.2018)
Application must be supported by at least two council members and must reach MEAI National Headquarters
in Prescribed Format at Hyderabad before 28th February 2019.
- Arun Kr. Kothari, National President
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having gone up substantially and attempts were made
to meet this challenge of increased demand consistently
through the year. He said the government was actually
able to meet the coal demand, but fuel stocks available
at the power houses at times went down to the level
of 3-4 days. "And the number of critical power houses
had gone up to 33 in the month of May, but gradually
it is coming down. Now it is around 10. And the stock
available at the power houses has also gone up to
approximately 10 days... We hope to improve it further,"
he said. "Ideally it (coal stock) should be for 21 days,
but let's see how demand fluctuates," the senior official
said. Over the years, the coal production generally
picks up in the third and fourth quarters and this trend
was seen in 2018 as well, he added. "So production is
going up. If the demand remains stable, then the stock
will start picking up," Upadhyaya said.

(Continued from Page 12)
Occupying an important position on the country's map,
the state's rich mineral reserves constitute 28 per cent
of India's total deposits of iron ore, 24 per cent of its
coal, 59 per cent of its bauxite and 98 per cent of its
chromite reserves. The state's comparative advantage
on this account has attracted the attention of many
mining and metallurgical companies.
OMBADC's objective is to improve social infrastructure
such as provision of drinking water, sanitation, livelihood
promotion, irrigation, skill development for alternative
livelihood and supplementary income in the mineralbearing areas. Besides, environmental upgradation,
construction of roads, anganwadi centres, power supply
infrastructure, health services, development of sports
and other activities would also form part of the action
plan. The task of the corporation is separate from the
District Mineral Foundation concept introduced by the
new Mines and Minerals Development and Regulation
(MMDR) Act. "Putting up monitoring stations will ensure
better surveillance in mineral-rich areas on a real-time
basis," said official sources.

He said the government is committed to make coal
available as per the demand in 2019 and the target is
for 10 per cent growth rate in the next fiscal. The sector
has seen production growth of around 8 per cent in
2018 till date, which is "quite good" in comparison
to the trend of past two years, the official said. "The
momentum which is being seen this year will continue
in the next year.....We will be able to do much better
next year in terms of production. Ultimately, it is the
availability of coal that matters and how much coal
we produce and put in the system," he explained. "If
the demand from the power sector does not shoot up
drastically, we will be able to manage. We will put more
and more mines that has already being allocated ((into
production)" he said.

Nirmalya Behera, BS, Bhubaneswar | Dec. 26, 2018
à

As coal demand exceeds supply, govt plans to allot
10 mines to CIL in 2019
Coal India accounts for over 80 per cent of domestic
coal output
With the coal demand from power sector exceeding
the supply in 2018, the government is hopeful of
higher output in the new year from already allocated
mines and plans to further allot 10 mines to state-run
behemoth Coal India Ltd (CIL) in 2019. Of the 85 mines
already allotted, 23 have already started production
and the Coal Ministry expects 20 more mines to begin
production in the current financial year ending March
2019 or early in the next fiscal. "This will increase
our production substantially... This will also address
additional coal demand from power sector," Coal Joint
Secretary Ashish Upadhyaya told PTI.

On challenges faced in 2018, Upadhyaya said there was
also an issue regarding import substitution because of
the rising prices of the dollar. "The effort was to supply
more and more from the domestic sector and so it had
put more pressure on the coal sector to supply from our
own resources. So it has been overall a mixed feeling
of satisfaction of doing 8 per cent growth," he said.
On achievements of his ministry in 2018, he said a
fresh round of captive coal auctions kick-started in
October this year after a gap of about 15 months. "In
2017-18 we didn't get good response. It (coal auctions)
had to be postponed. But in October this year, we
started the process of coal mines auction and the
response so far has been good. We have been able
to get enough interest. Our bid documents have been
sold and hopefully we will do better," he said. The
government has permitted captive coal block owners

Moreover, the government also plans to allot 10 mines
to CIL in 2019, he said. This would be in addition to 10
mines allotted to the PSU this year. "Our aim is to make
all subsidiaries (of CIL) 100 million tonnes plus units in
the long term," he said. Coal India accounts for over 80
per cent of domestic coal output.
Talking about the coal shortage in 2018, Upadhyaya said
it has happened because of the power sector demand
Mining Engineers’ Journal, Vol. 20,
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H M Khyum Ali, Director of the Federation of Indian
Mineral Industries (FIMI) - Southern Region, said that
even as the financial year-end is approaching, there has
been no improvement in the situation. FIMI estimates
that the mining industry, including government entities
NMDC and MML, will not be able to produce or sell
up to the permissible capacity given the pile-up in
stock. Miners may have to resort to distress sale,
consequently causing heavy loss to the industry and
the state exchequer.

to sell 25 per cent of their production in open market
and provided some flexibility in coal output. The coal
ministry had in October invited tenders seeking bids
for 18 captive coal blocks to non-power plants in
Jharkhand, Madhya Pradesh, Maharashtra, West
Bengal, Odisha and Chhattisgarh. Due to a lull seen
earlier, a high-power expert committee was constituted
to look into the reasons and they opined that there were
some tough efficiency parameters and also suggested
"some sweetener" in form of some portion of the coal
being sold in the open market. Upadhyaya said both
the recommendations were being accepted.

FIMI added that with environmental clearance for
production up to 35 million tonnes (Mt) per annum
from 30 Mt earlier, miners ramped up their output but
the simultaneous increase in imports has resulted
in the piling up of huge inventory. Iron ore miners in
Karnataka work under a restricted environment, in
which they can sell ore only domestically, though the
steel industry is free to import. Steel industry officials
say that following the suspension of the mining function
of NMDC Donimalai, there has been shortage of iron
ore and hence they continue to import.

In June this year, the AAP government in Delhi had
written to Union Power Minister R K Singh that the
national capital was staring at a power blackout due
to the fast depleting coal stock at power plants in the
city. Delhi Power Minister Satyendar Jain had earlier
also said that some thermal power generation stations
were facing "acute coal shortage" for many days due
to non-availability of transportation rakes. Citing acute
shortage of coal in thermal power plants in Karnataka,
Chief Minister H D Kumaraswamy had also urged Coal
Minister Piyush Goyal to ensure adequate supply to
the state.

NMDC, the largest iron ore miner of Karnataka - which
functions under the Union Ministry of Steel — sets
the benchmark price. The prices in Karnataka are
not driven by market sentiments but by major steel
manufacturers. The industry body noted that the low
import duty of 2.5 per cent was encouraging steel
players to import. Import of iron ore in November was
0.38 Mt and in December it was 0.19 Mt.
T E Narasimhan, BS, Chennai | January 19, 2019

Press Trust of India, New Delhi | December 26, 2018
à

Glut in Karnataka iron ore mines as imports surge;
miners approach NITI
FIMI estimates that the mining industry, including
government entities NMDC and MML, will not be able
to produce or sell up to the permissible capacity given
the pile-up in stock

à

Stock of iron ore is piling up at the mines in Karnataka,
despite constant reminders to various authorities
by miners. The major reason is continuous imports.
The miners have now approached the NITI Aayog,
seeking intervention. Miners from Karnataka have
urged the NITI Aayog to take measures and they
referred the letter written by the state Chief Minister H
D Kumaraswamy to the Prime Minister Narendra Modi,
seeking intervention.

"A sum of Rs 23,606 crore has been collected in DMF
(District Mineral Foundation) till now from across the
country," the Mines Minister told reporters here.
To facilitate proper usage of District Mineral Funds,
the centre has launched the Pradhan Mantri Khanij
Kshetra Kalyan Yojana (PMKKKY). Established as a
non-profit trust in 2015 under the Mines and Minerals
(Development and Regulation) Act, DMF in every mining
district works for the interest and benefit of persons
and areas affected by mining-related operations.

Chief Minister H D Kumaraswamy has written to the
Prime Minister about the rising import of iron ore, and
has sought an increase in basic customs duty on the
mineral. The development comes amid an increase
in import of iron ore in Karnataka, which has resulted
in the current unsold inventory piling up to 5 million
tonnes, with the total loss to the exchequer estimated
at Rs 960 crore.
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Over Rs 23,000 cr collected under DMF from mining
districts: Government
An amount of Rs 23,606 crore has been collected
from different districts under a government scheme for
mining-affected people, Union Minister Narendra Singh
Tomar said Friday.

Out of the total collection of about Rs 23,606 crore in
DMF, only 24 per cent has been utilised. "Till now, we
26
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have been able to spend only 24 per cent of the total
collection done under DMF," Tomar said. About 46 per
cent of the funds collected is from the major minerals,
44 per cent is from coal and lignite mining and the rest
around 10 per cent is from minor minerals.

Visit to MEAI Headquarters
Mr Arun Kothari, President MEAI honoured with
Uttariyam Mr Ravi Chandran Raj, Managing
Director of ARROWSMART & a Fellow Member of
MEAI from Mumbai, who visited the Association’s
Headquarters on January 19, 2019 to discuss about
opening a New Chapter of MEAI in Mumbai.

The minister also exuded confidence that in 25 years
Rs 25 lakh crore would be collected under the scheme.
There are some very basic requirements of these
mining districts such as drinking water, which were
not fulfilled in the last 70 years but Narendra Modiled government has taken various initiatives on this
front, Tomar said. The Minister was speaking during a
workshop on DMF-PMKKKY here.

Mr Ravi Chandran Raj with MEAI President and
other dignitaries.

Mines Secretary Anil Gopishankar Mukim said of the
total DMF funds, around Rs 18,188 crore has been
sanctioned by the states for different projects under
PMKKKY. "Ministry of Mines collects data from the
states to monitor the utilisation of funds under the
scheme. The data available with the ministry shows
that so far only 24 per cent of funds have been utilised
which is a matter of concern and require immediate
attention," the secretary said.
PTI | January 18, 2019

APPEAL TO MEAI MEMBERS
The term of the present MEAI National Council (2017-19) will be ending in April/ May 2019. In accordance
with the Council’s decision, it is proposed to hold the Election for the National Council for the next term ie.
2019-2021 by E-voting (on-line) only. Hence, unlike in the past, the eligible members of the Association will
not be provided with the printed ballot papers to exercise their voting right in electing the Office bearers Vice
President-III & Jt Secretary cum Treasurer and National Council members of the Association.
To facilitate the E-voting, the MEAI Headquarters require e-mail id and mobile number of every member of
the Association. I therefore, appeal and request once again every member of Mining Engineers’ Association
of India to communicate his or her correct email id and mobile number, latest by 15th February 2019.
Any failure in timely providing the correct email id and mobile number will deprive the member in participating
the elections and exercise voting right. To avert such an eventuality, you are earnestly requested to contact
the Secretary General for any assistance.
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Workshop on Interaction with Industry Partners
on Technical Issues and Future Development
Date: February 18, 2019;

Venue: Taj Yeshwantpur, Bengaluru

Chief Guest: Dr. K Rajeshwar Rao IAS, Addl. Secretary, Ministry of Mines, Govt. Of India
Organizing committee:
Advisors: Dr H S Venkatesh, Director, NIRM & Mr A Rajan Babu, Scientist-in-Charge, RO; Chairman: Dr P C Jha, Scientist &
Head, Engg Geophysics; Organizing Secretary: Dr Sripad R Naik, Scientist & Head, Numerical Modelling
Having been established in 1988 as an Independent Autonomous Institute under Ministry of Mines, Govt. of India, National Institute
of Rock Mechanics (NIRM) was catering to the Mining fraternity - both Metal and Coal during first ten years. With its rich experience
in hard rock mining, NIRM diversified its activity to power and infrastructure projects from the year 2000. Since last 18 years, NIRM
is associated with (apart from Mining) numerous projects in Power, Infrastructure and other sectors both for routine and troubleshooting investigations with its core competence in excavation engineering, numerical modelling, site characterisation (geophysical
and geological) and in-situ testing for geotechnical parameters. Its testing services with rope, mining components, NDT and rock
samples including joint properties too found immense support amongst all spectrum of construction sector. Today an element of NIRM
is present in almost all power sector projects – be it hydel, thermal or nuclear.
In its journey from Mining to non-Mining sector, NIRM has earned specialised skills to take up the industrial problems with multidimensional, tailor-made investigations (by combining various disciplines) and provided the best possible innovative solution to the
industry by this unified approach. While NIRM is continuously upgrading and modernising its hardware and software resources with
latest preision tools like OTDR based measurements, drone-based surveillance and sophisticated 3D & 4D analysis software, its
ultimate goal remains applied research for the benefit of the industry and to provide the best-possible economical and innovative
solutions to optimise the resource utilisation.
Therefore a workshop on “Interaction with Industry Partners on Technical Issues and Future Development” is being organised by
NIRM on Februray 18, 2019 with major partner industries across all sectors to get to know their requirements and expectations from
the Institute. This will help the Institute in getting the guidance and advice from partner industries for developing the newer areas
of investigations where NIRM should synergise its future development to maximise the value addition within the domain of rock
mechanics and rock engineering. This will help in creating enabling technology for solving the crucial problems that still remains a
mire to these industries and ultimately benefit them by timely execution of projects.

CALLING ATTENTION OF ALL
‘LIFE MEMBERS’ OF MEAI
THIS URGENT CALL is for those Life Members who have not yet enrolled as ‘Professional Member’ of world’s largest
professional organization SME (Society for Mining, Metallurgy & Exploration Inc-USA) –

Please complete the ‘sign-up’ process on-line immediately
at http://www.smenet.org/meai
MEAI submitted ‘email id’ our members to SME for uploading on their web site. SME website ‘should and must’ be
opened by our members using the email id uploaded on their website.
Life Members of MEAI, particularly those who could not enrol with SME until now, are requested to verify the correctness
of their ‘email id’ provided to MEAI Headquarters by calling Secretary General, MEAI.
This is a privilege bought by MEAI for its Life Members (without any additional cost to them). Great opportunity in your
professional career to become part of the group of international Societies in the ‘mining world’. DO IT TODAY .
[Note: Please intimate your enrolment to MEAI’s HQ under CC to me at chairman.international@meai.org

T. Victor,
Chairman, International Affairs & Immediate Past President
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MEAI NEWS
Hyderabad Chapter

on “Administration of mine safety through participation of
stakeholders”.

Workshop on “Recent Developments in Mine safety
legislation
A one-day workshop on “Recent Developments in Mine
safety legislation”, was organized on 28th December,
2018 by the Department of Mining Engineering MREC(A)
.The workshop was attended by over 100 students from
Malla Reddy Engineering College, SCCL Corporate office
members, MEAI members, Faculty etc. The purpose behind
the workshop was to create awareness in mining engineers
on recent changes in mines safety legislation.

Coordinator and convener felicitated the speakers with the
Shawl and memento. After receiving feedback from the
participants, Sri N.S.R. Krishna Prasad, HoD-MIE, Prof
M.S. Venkatramayya, Sri B.S.P. Raju- VP Sagar cements,
Sri Md. Fasihuddin, and Prof D. Chandrasekhar presented
Certificate of Participation to all the participating students.
Prof. N.S.R. Krishna Prasad, Mining HoD thanked MREC
management and guests for attending the programme.

In the inaugural session, after Jyothi Prajwalana and
Prayer song, Prof S. Sudhakara Reddy, Principal MREC(A)
welcomed the guests and emphasized on the importance of
mining in industrial growth and congratulated Department
of Mining for conducting such a program in MREC(A).
The Chief Guest Sri Shyam Mishra, Director of Mines Safety,
Hyderabad region-1, delivered keynote address wherein he
presented the important duties executed by DGMS such
as inspections and scientific investigations which makes
mining operation in a proper track and highlighted the need
for continuous amendments in legislation. He acknowledged
the efforts of the college MREC (A) for materializing the
workshop. Guest of Honor Sri S.V.S. Ramalingeswaradu,
GM HRD, SCCL outlined the necessity of safety legislation
in the industry. The Coordinator Dr. M.S. Venkataramayya
spoke on the theme of the workshop and thanked SCCL and
MEAI Hyderabad Chapter for sponsoring the workshop.

Dignitaries photographed with MREC (A) Mining faculty

Raipur Chapter
The Election for the Office bearers and Executive Committee
of Raipur Chapter for the term 2019-2011 was held at Hotel
Bobylon International on January 7, 2019 where Mr BL
Gurjar, RCoM (Raipur Region), IBM was the Chief Guest
and Mr Ravi Tiwari, Vice President, Shree Cement Limited
was the Esteemed Guest.
Prof Manoj Pradhan, NIT spoke on the status of legal and
technical issues being faced by the Indian Mining industry.

Sri Md. Fasihuddin, Former President MEAI, graced the
workshop. He gave his valuable message to the students
for choosing mining as their profession. The HoD and
Guests honored him. Guests have released the Souvenir
containing the messages and papers/ presentations of
invited speakers.

The General body unanimously elected the following Office
bearers and Executive members:

In the first session, Sri S. Mohan, I/C Mines rescue station,
has presented on “Mines rescue legislation”, which was
very informative to the students. Later Dr. Ramesh, DyCMO,
SCCL presented a paper on Recent Developments in mines
safety legislation pertaining to occupational health legislation
which grabbed attention of the students
In the Noon session, Sri V. Laxmi Narayana, Rtd DDGMS,
explained “Major changes between metalliferous mines
regulation, 1961 and draft metalliferous mines regulations,
2018”. Sri E. Jayakumar, Rtd DMS delivered his lecturer
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Mr OP Khekar, Vice Chairman of the outgoing committee
welcomed the Chief Guest, Esteemed Guest, the Members
and the newly elected Executive body. Mr BL Gurjar spoke
about the importance and role of MEAI in addressing the
legal issues of the mining industry.

Mr. Mahim Kacchhawa, Head of Mining, J.K. Cement also
congratulated Minexcellence for organizing such an event.
Other industry leaders also appreciated in this innovative
program.
Participates also interacted with the industry leaders on
the given problems and leaders guided them with their
experience.

The meeting ended with Vote of Thanks proposed by Mr Om
Prakah Khelkar.
Rajasthan Chapter - Jodhpur:
Hackathon for Mining Industry
On 15th - 16th December 2018, hackathon for mining
Industry was organized in Jodhpur. It was organized by
MineExcellence and was done in conjunction and support
of a mining conference organized by MEAI and Mining
Department, MBM Engineering College. The conference
“National Conference on Mine Environment Techniques,
Equipment’s and Challenges” was organized by MEAI
Rajasthan Chapter-Jodhpur and Mining Department, MBM
Engineering College.
Hackathon is basically a technology weekend event in
which people of different skills meet and form teams to find
a technical solution to the practical industry problems. This
Hackathon was mainly focused to solve the problems of
mining industry.

Mr Arun Kothari speaking on the occasion

On Day 2, Participates presented their solution in MEAI
conference in the presence of more than 100 industry
leaders. They were judged by Prof. R.P. Choudhary, Mr.
Manish Verma, Mr. A.K. Jaiswal and Mr. Maniram Saharan.
There was a tough competition as every team was full of
innovative ideas and solutions. Everyone present was
astonished to see the solutions the teams brought out in just
one and half days. Finally, Team HMX won the competition.
They presented the solutions for safety of dumpers with
a working model. Shri P.C. Purohit presented prizes and
Memento to the “Best Performing Team”. All theparticipating
teams were also honoured with Participation Certificates.

Mr. Amit Bhandari, Managing Director of MineExcellence
said that the main aim of this Hackathon was to spread
awareness about the use of technology in mining companies
and to encourage mining personnel, young or old, senior
or junior to use different technology solutions available to
ensure mine safety and improve productivity and efficiency.
Also importantly to improve transparency in the mining
industry.
It was a fun cum technical event, which was started at 9 am
on 15th December 2018. Participants formed four teams –
The HMX, Incredible Stats, Aflatoonz and Fantastic Four.
All teams were given problems on different mining areas
like safety, training, blasting and optimization and the teams
were given only one day to come out with technical solutions
to the given problems. People from MineExcellence were
available to guide and mentor them.
At around 2 pm, senior industry leaders also joined
Hackathon for industry meet. Mr. Arun Kothari, President,
MEAI was invited as the Chief Guest. He said that these
type of events are necessary to bring about awareness on
the use of technology in mining industry and suggested that
MineExcellence may organize such Hackathons at every
MEAI conference.
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No. 7

Mr PC Purohit presnting Memento to the winning team

31

February 2019

Congratulations

Awarded

It is a matter of pride for MEAI that two of its
members Dr. Gurdeep Singh, IIT-ISM, Dhanbad and
Mr. B. Ramesh Kumar, Ex-Chairman, NMDC were
nominated by GoI on 2nd January 2019 as members
of Expert Appraisal Committee (for non-coal mining
sector) for Environmental Impact Assessment of
projects requiring prior environmental clearance
under the provisions of the Environmental Impact
Assessment notification 2006. The tenure of the
Committee shall be for three years. Congratulations
to both of them.

Dr DS Rao, life member of MEAI, receiving Society
of Geoscientist and Allied Technologists (SGAT)
Award of Excellence for the Year 2018 from its VicePresident Mr GS Khuntia at the Annual General
Body meeting held on 23/12/2018.

Mr. B.Ramesh Kumar

Dr. Gurdeep Singh

Participated
Three of our Association members Shri O.P. Gupta, former Chairman of Rajasthan Chapter-Jaipur Chapter,
Shri D.S. Maru, former DMG, Rajasthan & former Chairman of Rajasthan Chapter-Udaipur, and Shri Ramesh
Bhatawdekar attended the China Aggregates Association (CAA) conference held at Shanghai, China on
December 7-11, 2018.
Congratulations.

(R to L – Front row): Shri DS Maru and Shir OP Gupta
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conferences, seminars, workshops etc.
MEAI

dedicated to all disciplines of mining engineering. http://www.
smeannualconference.com

16 February 2019: Small Scale Mining - Issues and
Recommendations, organized by Rajasthan- Jaipur Chapter at
MEAI Mining Welfare Center, Jaipur, India. For details, contact
Dr SK Wadhawan, Secretary/ Mr PC Bakliwal, Chairman
Rajasthan- Jaipur Chapter.

3-6 March 2019: Prospectors and Developers Association
of Canada PDAC 2019, Toronto, Canada. Venue: Metro Toronto
Convention Centre, 222 Bremner Blvd, Toronto, Ontario M5V
3L9 Canada. Phone: (416) 585-8000. Website: http://www.
pdac.ca/

13-14 April 2019: National Seminar on Digitalisation and
E – Governance in Mining Industry. Organised by Rajasthan
Chapter - Udaipur in association with Department of Mines &
Geology and College of Technology and Engineering at Udaipur.
Contact: Secretary, Rajasthan Chapter-Udaipur

26 March 2019: Mining Investment Asia, Singapore. Contact
Information: Spire Events Pte Ltd. 2019 Mining Investment Asia,
Michael Lim, Speaking, registration & general queries, 24 Peck
Seah Street#02-09 Nehsons Building, Singapore. Phone: +65
6717 6018, Email: Michael.lim@spire-events.com

India

9-11 April 2019: First International Conference on Mining
Geomechanical Risk 2019, Perth, Australia. Venue: Novotel
Perth Langley, 221 Adelaide Terrace, Perth, WA 6000 Australia.
Phone: +61 8 9221 1200. Website: https://mgr2019.com/

21-24 February 2019: GMME India trade show, Regional’s
largest International expo for minerals, mining & construction
machinery. University Sports Pavillion, Udaipur, India.
25-26 July 2019: Mining Investment India Conference and
Exhibition (MIICE), Crowne Plaza, New Delhi Okhla, India.
Contact: Spire Events Pte Ltd. 2019 Mining Investment India,
24 Peck Seah Street#02-09 Nehsons Building, Singapore.
Phone: +65 6717 6018, Email: enquiry@spire-events.com,
Web: https://www.spire-events.com/

10-12 April 2019: Mongolia Mining 2019 International
Mining & Oil Expo - 9th Edition, Buyant Ukhaa Sport
Palace, Ulaanbaatar, Mongolia. Contact Information: Mongolia
Mining Expo Organizers, Ulaanbaatar, Mongolia. Phone: +976
11344010, Email: info@mongolia-mining.org
8-10 May 2019: 22nd International Seminar on Paste,
Thickened and Filtered Tailings 2019, Cape Town, South
Africa. Venue: The Westin Cape Town, Convention Square,
Lower Long St Cape Town, 8000 South Africa. Website: https://
www.paste2019.co.za/

2 - 8 March 2020: 36th International Geological Congress,
Delhi, India. Contact: Geological Survey of India, C-II, Pushpa
Bhavan, Madangir Road, NewDelhi-110062. Phone: +91
1129965750, +91 1126057035, Email: igc.delhi2020@nic.in,
igc.delhi2020@gmail.com, editor.mej.meai@gmail.com

18-25 May 2019: ALTA 2019 Nickel-Cobalt-Copper, UraniumREE, Gold-PM, In Situ Recovery, Lithium Conference &
Exhibition, Pan Pacific Perth, 207 Adelaide Terrace, Perth,
Australia. Contact Information: ALTA Metallurgical Services
– ALTA Allison Taylor, Conference & Exhibition Manager, PO
Box 1211, Blackburn North, Australia. Phone: +61 411692442,
Email: allisontaylor@altamet.com.au

Abroad
4-7 February 2019: Investing in Africa Mining indaba,
Cape Town, South Africa. Bojanala House, 90 Protea Rd,
Chislehurston, Sandton, 2196, South Africa. Mining Indaba
LLC USA. Phone: +27 11 895 3000
15-16 February 2019: National Seminar on Gold Mining in
India: The way forward, Dr. Thimmaiah Institute of Technology
Oorgaum, Kolar Gold Fields. Organsied by Geological Society of
India, Bengaluru. Contact: No. 63, 12th Cross, Basappa Layout,
Gavipuram P.O., PB No. 1922, Bangalore-560004 Telephone:
91 80 22422943/ 918026613352; Email: gsocind.Au@gmail.
com. Website: www.geosocindia.org

15-17 August 2019: 6th International Conference on Mining,
Material, and Metallurgical Engineering (MMME'19), Lisbon,
Portugal. Contact: International ASET Inc. Unit No. 104, 2442
St. Joseph Blvd., Orléans, Ontario, Canada, K1C 1G1. Contact:
Phone: +1-613-834-9999, info@mmmeconference.com
2-4 December 2019: 28th INTERNATIONAL SYMPOSIUM ON
MINE PLANNING & EQUIPMENT SELECTION, Organized
by Western Australia School of Mines: Minerals, Energy and
Chemical Engineering, Curtin University, Australia at Perth,
AUSTRALIA. For more information please visit : scieng.curtin.
edu.au/MPES2019, contact Email: MPES2019@curtin.edu.au.

24-27 February 2019: Society of Mining Engineers (SME)
Annual Conference & Expo, The Colorado Convention
Center, 700 14th St, Denver, CO 80202 United States. The
2019 SME Annual Conference & Expo and CMA 121st
National Western Mining Conference is the only conference
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