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President’s Message……
Dear Friends,
Mining Day celebration across all the Chapters of Mining Engineers’ Association of India was held in a grand
manner on 1st November. It is heartening to note that an array of activities such as Technical presentations,
Seminars, Elocution, Poster competitions, Quiz programs, Blood donation camps etc. were held on this occasion,
with widespread participation from the local communities in and around the Chapters. The topic “MINING FOR
BETTER TOMORROW” was well received by the participants, thus the message of significant contributions
by the Mining sector to our economic prosperity was very well conveyed. All these programs conducted by our
Chapters have received exceptionally good publicity and covered well in the print and electronic media. My
heartiest congratulations to the esteemed members of our Chapters who made this MEAQI initiative a great
success. Our Association will take up with the Govt. of India to officially notify 1st November as the “Mining
Day”.
The Central Government through a Gazette notification has allowed I take this opportunity to wish all our members
female employment in a Mine between the hours 7pm to 6am. This and their families a MERRY CHRISTMAS &
modification in law, allowing women to work in all shifts, in Mines, with PROSPEROUS NEW YEAR 2020.
adequate safety measures is a progressive step towards gender equality. This is an extremely welcome step
and has paved the way for many young and bright girls to pursue a career in mining which augurs well for the
industry. Tata Steel is the first corporate in India to implement this initiative and has engaged young girls in
shift operations in its Noamundi Iron Ore Mine, which is a praiseworthy step taken by the company.
We have reconstituted different committees of MEAI as mentioned below and I am confident that with the
expertise of the esteemed members, these committees will contribute to the growth of the mineral sector and
the Association.
1. Govt. Policies Review and Recommendation Committee.
2. International Affairs Committee
3. Resource Mobilization Committee
4. Training, Development and Program Committee
5. Membership Committee
6. Legal Issues Resolution Committee
7. Website Facelift Committee
8. Constitution Amendment Committee
9. Editorial Board of MEJ
It is also necessary to mention that our country is facing acute shortage of statutorily qualified managers for
opencast and underground metalliferous mines for the last three years. This shortage has been created because
the 1st class and 2nd class Mine Manager Examinations have not been conducted since the year 2016. The
Association has already taken up the matter with the Ministry officials and requested the FIMI to reinforce the
importance of this issue.
The economic situation of our country continues to be challenging but there are signs of recovery and hope the
economy will bounce back soon to its intended growth trajectory.
I take this opportunity to wish all our members and their families a MERRY CHRISTMAS & PROSPEROUS NEW
YEAR 2020.
With warm regards,
Sanjay Kumar Pattnaik
President
Mining Engineers’ Journal, Vol. 21,

No. 6

5

January 2020

Mining Engineers’ Association of India
Regd. Office : Rungta House, Barbil (Odisha)

Presidents & Hony. Secretaries / Secretary Generals
Period

President

Secretary/ Secretary Generals

MINING ENGINEERS’ ASSOCIATION
1957-64
1964-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-75
1975-76

B.L. Verma
N.S. Claire
L.A. Hill
H.L. Chopra
S.S. Manjrekar
R.C.B. Srivastava
R.K. Gandhi
I.N. Marwaha
R.S. Sastry
G.L. Tandon

B.N. Kanwar
R.C. B. Srivastava
S. Chandra
M.G. Jhingran
V.S. Rao
M.G. Jhingran
B. Roy Chowdhury
D.D. Sharan
M.S. Vig
K.K. Biran

MINING ENGINEERS’ ASSOCIATION OF INDIA
1975-76
1976-78
1978-80
1980-81
1981-82
1982-83
1983-86
1986-88
1988-90
1990-93
1993-95
1995-97
1997-2001
2001-2003
2003-2007
2007-2009
2009-2011
2011-2013
2013-2015
2015-2017
2017-2019

G.L. Tandon
D.L. Patni
R.C. Mohanty
M.K. Batra
D.K. Bose
P.R. Merh
V.S. Rao
M.A.Khan
Saligram Singh
M. Fasihuddin
K.K. Biran
N.S. Malliwal
T.V. Chowdary
R.N. Singh
Meda Venkataiah
R.P. Gupta
Dr. V.D. Rajagopal
Dr. S.K. Sarangi
A. Bagchhi
T. Victor
Arun Kumar Kothari

K.K. Biran
A.K. Basu
S.K. De
R.C. Dutta
S.B. Mukherjee
M.K. Srivastava
L.S. Sinha
D.K. Sen
A. Panigrahi
B. Mishra
S. Chandrasekaran
Dr. P.V. Rao
C.L.V.R. Anjaneyulu (S.G)
C.L.V.R. Anjaneyulu (S.G)
C.L.V.R. Anjaneyulu (S.G)
C.L.V.R. Anjaneyulu & A.S. Rao
A.S. Rao
A.S. Rao
Koneru Venkateswara Rao
Koneru Venkateswara Rao
Dr.H.Sarvothaman, S. Krishnamurthy

Life Institutional Members
1 A.P. Mineral Dev. Corp.Ltd.

(LIM-12)

2 Aarvee Associates, Architects,
Engineers & Consultants Pvt. Ltd.

(LIM-49)

3 ACC Ltd.		

(LIM-25)

4 Ambuja Cements Ltd.

(LIM-3)

5 Aravali Minerals & Chemical Industries(P)Ltd. (LIM-48)
6 Associated Mining Co.

(LIM-19)

7 Associated Soapstone Distributing Co.(P)Ltd. (LIM-57)
8 Belgaum Minerals

(LIM-64)

9 Bharat Alloys & Energy Ltd.

(LIM-36)

10 Capstone Geo Consultants (India) Pvt. Ltd. (LIM-66)
11 Dalmia Bharat (Cement) Ltd.

(LIM-71)

12 Designer Rocks (P) Ltd.

(LIM-32)

13 FCI Aravali Gypsum & Minerals India Ltd. (LIM-61)
14 Grasim Industries Ltd.

(LIM-26)

15 Gujarat Heavy Chemicals Ltd.

(LIM-6)

16 Gujarat Mineral Dev. Copr Ltd.

(LIM-18)

17 Gujarat Sidhee Cements Ltd.
18 Gulf Oil Corporation Ltd.

(LIM-4)
(LIM-9)

42 Orient Cement

(LIM-59)

43 Panduronga - Timblo Industries

(LIM-56)

44 Pearl Mineral Ltd.

(LIM-39)

45 Priyadarshini Cement Ltd.

(LIM-5)

46 R.K. Marbles Pvt. Ltd.

(LIM-52)

47 Radials International

(LIM-29)

48 Rajasthan State Mines & Minerals

(LIM-53)

49 Rajgarhia Group of Industries

(LIM-50)

50 S.N. Mohanty		

(LIM-62)

51 Sagar Cements Ltd.

(LIM-21)

52 Sandvik Asia Limited

(LIM-46)

53 Sesa Goa Ltd.

(LIM-11)

54 Shivalik Silica		

(LIM-72)

55 Shree Cement Ltd.

(LIM-51)

56 Shree Engineering Services

(LIM-15)

57 Shri Sharda Cold Retreads (P) Ltd.

(LIM-24)

58 South India Mines & Minerals Industries
59 South West Mining Ltd.

(LIM-2)
(LIM-40)

(LIM-60)

60 Sri Kumarswamy Mineral Exports

(LIM-43)

20 Indian Rare Earths Ltd.

(LIM-35)

61 Sudarshan Group of Industries

(LIM-47)

21 J.K. Cement Ltd.

(LIM-58)

62 Tata Chemicals Ltd.

(LIM-7)

22 JSW Cement Ltd.

(LIM-63)

63 Tata Steel Limited

(LIM-8)

64 Telangana State Mineral
Development Corporation Limited

(LIM-75)

19 Hindustan Zinc Ltd.

23 Jubilee Granites India Pvt. Ltd.

(LIM-23)

Chapter

Chairman

Secretary

24 Kariganur Mineral Mining Industry

(LIM-41)

1. Ahmedabad
2. Bailadila
3. Bangalore
4. Barajamda
5. Belgaum
6. Bellary-Hospet
7. Bhubaneswar
8. Dhanbad
9. Goa
10. Himalayan
11. Hutti-Kalaburagi
12. Hyderabad
13. Jabalpur
14. Kolkata
15. Mumbai
16. Nagpur
17. New Delhi
18. Rajasthan-Jaipur
19. Rajasthan-Jodhpur
20. Rajasthan-Udaipur
21. Raipur
22. Rayalaseema
23. Singareni
24. Tamil Nadu
25. Veraval-Porbandar
26. Visakhapatnam

A.K. Garg
T.S. Cherian
Dhananjaya G Reddy
Manish Mishra
S.R. Hegde
K. Prabhakar Reddy
R.R. Satpathy
Dr.Pradeep K Singh
Cletus T D'souza
J.L. Sud
V.D. Mali
B.R.V.Susheel Kumar
Dr. A. Srikant
Ravi Chandran Raj
D K Sahni
A.K. Bhandari
P.C. Bakliwal
P.R. Dave
Dr.S.S.Rathore
B L Bhati
Jayavelu
S. Chandrasekhar
G. Raghunath Singh
Arun Kumar Sharma
Prof. C. Kasipathi

Dr. D.A. Pancholi
C.V. Subrahmanyam
N. Rajendran
R.P. Mali
Dr. P.T. Hanamgond
S.H.M. Mallikarjuna
Sabyasachy Mishra
Dr.Santosh K Ray
E.Hymakar Reddy
Dr. S.S. Randhawa
Shiojee Roy
Dr. C. Narsimulu
Shameek Chattopadhyay
Subodh Kasangottuwar
K T Parag
Deepak Gupta
Dr. S.K. Wadhawan
Y. S. Sankhla
M.S. Paliwal
Dinesh Singh
A. Anil Kumar
K. Laxminarayana
K.Sendil Kumar
Ajay Kumar Jain
K. Venkata Ramana

25 Kirloskar Ferrous Industries Ltd.

(LIM-33)

65 Terra Reserves Determination
Technologies (P) Ltd.

(LIM-55)

26 Krishna Mines

(LIM-27)

66 The India Cements Ltd.

(LIM-16)

27 Lafarge India Pvt. Ltd.

(LIM-69)

67 The K.C.P. Ltd.

(LIM-22)

28 M.P.L. Parts & Services Ltd.

(LIM-14)

68 The Singareni Collieries Company Ltd

(LIM-73)

29 Madras Cements Ltd.

(LIM-17)

69 Thriveni Earthmovers (P) Ltd.

(LIM-31)

30 Mahashakti Infrastructure

(LIM-77)

70 Transworld Garnet India Pvt. Ltd.

(LIM-67)

31 Maheswari Minerals

(LIM-65)

71 Tungabhadra Minerals Pvt. Ltd.

(LIM-42)

32 Mangala Associates Pvt. Ltd.

(LIM-74)

72 Ultra Tech Cement Ltd.

(LIM-10)

33 Manganese Ore (India) Ltd.

(LIM-37)

73 UltraTech Cement Ltd.A.P.Cement Works (LIM-28)

34 Mewara Mining

(LIM-78)

74 V. Thirupathi Naidu

35 MSPL Limited		

(LIM-30)

75 V.V. Mineral (LIM-68)

36 My Home Industries Limited

(LIM-70)

76 Veerabhadrappa Sangappa & Company

(LIM-44)

37 Mysore Minerals Limited

(LIM-45)

77 VS Lad & Sons

(LIM-38)

78 W.B. Engineers International Pvt. Ltd

(LIM-13)

Mining Engineers’ Journal, Vol. 21,

No. 6

38 National Aluminium Co. Ltd.

(LIM-1)

(LIM-34)

39 National Institute of Rock Mechanics

(LIM-76)

		

40 NMDC Ltd.		

(LIM-20)

INSTITUTIONAL MEMBER

41 Obulapuram Mining Co. (P) Ltd.

(LIM-54)

1. CSIR - CIMFR, Dhanbad (April 2019-March 2020)

6

January 2020

Editor's Desk
International Geological Congress (IGC), which was founded as a non-profit scientific and educational
organization in 1878, is the prestigious global platform created for advancement of Earth Sciences. The
first IGC was held in Paris in 1878, with the aim of providing global geological community an opportunity
to create an organizational framework for meeting at regular intervals. The first Congress was attended
by only 312 delegates from 22 countries and had 41 paper contributions. The 34th IGC held at Brisbane,
Australia in 2012 attracted 6012 delegates from 123 countries and witnessed 3712 oral and 1469
poster presentations. Until now, 24 countries hosted 35 Congresses throughout the world at 3 to 5-year
intervals.

Dr. P.V. Rao
Editor, MEJ

India had the privilege of organizing the 22nd session of IGC at New Delhi in 1964, the first IGC in
Asia. The IGC is returning to the Indian subcontinent after a gap of 56 years and the 36th Congress will
be held in India Expo Centre & Mart, in the National Capital Region, Delhi during 2-8 March, 2020,
with the scientific support of Bangladesh, Nepal, Pakistan and Sri Lanka. The quantum leap in science &
technology and infrastructure over the past few decades in India and its neighboring countries makes this
venue the ideal destination for the IGC 2020.
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The theme chosen for IGC 2020 is ‘Geosciences: The Basic Science for a Sustainable Future’.
The Ministry of Mines and the Ministry of Earth Sciences, Government of India are funding
the Congress. The Indian National Science Academy (INSA) and the science academies of
Bangladesh, Nepal, Pakistan and Sri Lanka are support it. Geological Survey of India is the
nodal agency for organizing the event. A Local Organizing Committee, with the 36th IGC
Secretariat as its front office, and 9 subcommittees viz. Science Advisory Subcommittee,
Science Program Subcommittee, Field Trip Subcommittee, Legacy Subcommittee, Finance
Subcommittee, Sponsorship Subcommittee, Geohost Subcommittee, YES Congress
representative, Volunteer Subcommittee etc. are actively involved in managing the
preparatory activities of 36th Congress. With as many as 14 Plenary Talks by outstanding
geoscientists from across the globe, 45 science themes, 71 exciting field trips spread in India
and neighboring countries, a far-reaching Geohost Program, a massive Geoexpo, and many
other attractions, the Congress promises to be a truly memorable experience.
Eminent geoscientists Prof. Herbert E. Huppert, Dr. Mihir Shah, Prof. Michael James Bickle,
Prof. Mike Searle, Prof Bruce Edward Hobbs, Dr. Sergei Pisarevsky, Dr. Anny Cazenave,
Prof. Michael Brown, Prof. Kip Hodges, Prof. Manfred R. Strecker, Prof. Qiuming Cheng,
Prof. Harsh K Gupta, Dr. S. K. Acharyya, and Prof. K. S. Valdiya will deliver plenary talks.
The Science Program comprises of 287 Symposia held under 45 Themes. Out of these 45
Themes, two (#20 and #35) are devoted to extraction aspects of minerals. Theme #20 deals
with ‘Sustainable mining and development- an integrated approach’ and Theme #35 with
‘Advances in mathematical geosciences, mineral resource evaluation and mine planning’.
Our MEAI members Dr Y.G. Kale & Mr Pankaj Satija; and Dr P.V. Rao have been recognized
as Coordinators of Themes #20 and #35 respectively. The entire Science Program will be
open to all delegates with full IGC registration. All Symposia in the Scientific Program are
expected to include both oral and e-poster presentations.
The 36th IGC is also offering 36 professional development workshops/ short courses to the
registered delegates. Under the Congress Theme Workshop Series (CTWS), 10 workshops
(two per day) related to the Congress theme are scheduled. The themes identified for the
workshop include Geohazards, Climate Change, Carbon dioxide sequestration, Water
resources and conservation, Sustainable development of geo-resources, The monsoon
system, Energy Resources, Applications of isotopes in ground water research, Coastal Zone
Management, and Geostatistics. Our MEAI Member Dr. Abani R Samal, GeoGlobal LLC,
USA will be conducting a short course #WSC02 on ‘Statistical and Geostatistical Analyses
for Mineral Exploration’. The last date of booking for workshop/ short course is January
31, 2019.
I wish the 36th IGC a resounding success and optimistic that the Congress would assist
the Indian geoscientists in furthering their professional development. Wish you all Merry
Christmas and Happy New Year 2020.
- Editor
No. 6
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management, mine water management, sustainable
overburden management, sustainable mine tourism,
planning and monitoring. It will also monitor the effective
utilisation of the Mine Closure Fund and environment
budgets of different coal companies.
ANI | December 16, 2019

Chhattisgarh extends NMDC's iron ore mining
leasing in Bailadila Sector
The deposits have been extended for the period of 20
years i.e. upto September 2035
Chhattisgarh Government has extended Mining
Leases of Bailadila Iron Ore Projects NMDC Limited.
The deposits have been extended for the period of
20 years i.e. upto September 2035. NMDC operates
three iron-ore complexes in the country. Two of these
are in Dantewada district of Chhattisgarh – contributing
to a major portion of the company’s total output while
one is located in Karnataka’s Donimalai. Of NMDC’s
33-million tonnes per annum (Mtpa) production,
Chhattisgarh’s two complexes in Bacheli and Kirandul
under Bailadila projects contributed about 24 Mtpa in
FY19. At Chhattisgarh, of the five mines in Bailadila
Sector, leases for four mines with an installed capacity
of over 29 Mtpa has been extended now. The lease
for the remaining one had already been extended in
2017.
T E Narasimhan, BS, Chennai | December 18, 2019

ã

ã

The Centre has taken a number of steps for the
development of mining sector in the country, including
formulating a new mineral policy, Union Mines Minister
Pralhad Joshi said in the Lok Sabha on Wednesday.
The minister said the central government has also
amended the Mineral Conservation and Development
Rules, 2017 and the concept of star rating and the
period to achieve it has been modified considering
the problems faced by the medium and small mine
owners.
"The central government has taken various steps for
development of mining sector in the country. The central
government has also formulated National Mineral
Policy, 2019 for a vibrant and forward looking mineral
sector," he said during Question Hour. Joshi said the
Mines and Mineral (Development and Regulation)
(MMDR) Act, 1957 was amended with effect from
January 12, 2015 and auction has been introduced as
a method of allocation of mining leases to bring greater
transparency in the mining sector.

Coal Min to set up sustainable development cell to
promote clean mining
This move gains significance as the new private entities
are now going to form a significant part of the future
The Ministry of Coal has decided to establish a
Sustainable Development Cell (SDC) in order to
promote environmentally sustainable coal mining in the
country and address environmental concerns during
the decommissioning or closure of mines. This move
gains significance as the new private entities are now
going to form a significant part of the future, a set of
guidelines for proper rehabilitation of mines need to be
evolved in tune with global best practices.

He said the central government has made certain
other amendments and works together with the state
governments for effective implementation of the act and
the rules. The minister said considering the future of
mining industry, the National Mineral Exploration Trust
has been constituted under Section 9(C) of the MMDR
Act for taking up detailed and regional exploration and
studies for mineral development.

According to the Coal Ministry, the SDC will advise,
mentor, plan and monitor the mitigation measures taken
by the coal companies for maximising the utilisation of
available resources in a sustainable way, minimising
the adverse impact of mining and mitigating it for further
ecosystem services and will act as nodal point at Ministry
of Coal level in this matter. The Ministry said the SDC
will adopt a systemic approach, starting from collection
of data, analysis of data, presentation of information,
planning based on information; by domain experts,
adoption of best practices, consultations, innovative
thinking, site-specific approaches, knowledge sharing
and dissemination and finally end with an aim to ease
the lives of people and communities in general.

The Geological Survey of India (GSI) and the Mineral
Exploration Corporation Limited (MECL) have been
entrusted the work of exploration in mining sector.
Various Central and state government agencies
have been notified under section 4 of MMDR Act for
undertaking exploration, he said.
Press Trust of India, New Delhi | December 11, 2019
ã

The SDC will focus on land amelioration and
afforestation, air quality, emission and noise
Mining Engineers’ Journal, Vol. 21,

No. 6

Taking steps to develop mining sector, formulating
new mineral policy: Govt
The central government has also amended the Mineral
Conservation and Development Rules, 2017, said
Union Mines Minister Pralhad Joshi
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Odisha issues notification for auction of 20 iron
ore, manganese mines
The steel and mines department had received bids
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from 177 companies for the auction of 20 mining blocks
against the earlier tender.

for Nuagaon block citing clauses of restrictive practices.
Government officials had delayed the deadline for
submission of bids for the second phase of auctions
from November 28 to December 5.” The Nuagaon
lease, currently held by KJS Ahluwalia, is a massive
iron ore block straddling 767.28 hectares and it has
balance reserves of over 700 million tonnes. Owing
to its immense deposit, the floor price for auction of
this asset was kept at 50 per cent of the sale value (of
the mineral) determined as per IBM (Indian Bureau of
Mines). The block attracted 15 technical bids—six of
which were JSW Group companies—JSW Steel, JSW
Raigarh, JSW Bengal Steel, JSW Jharkhand Steel,
JSW Utkal Steel and Amba River Coke.

The Odisha government on Friday issued a fresh
notification for auction of 20 mines as the existing
mining leases of these blocks will get expired by end
of the current fiscal, official sources said. A notification
was earlier issued for the auction of these blocks but
was annulled due to technical mistakes, they said. The
fresh notification was issued for auction of 12 mineral
blocks of iron ore, two of manganese and six having
reserves of both minerals, an official said.
Financial bids are invited in digital format only and
technical bids are requested both in digital and
physical formats from eligible bidders, according to
the notification. The state government also said in
the notification that the mineral blocks like Thakurani,
Jaribahal, Roida II and Gannua iron ore blocks and
Narayanposhi iron ore and manganese blocks will be
reserved for the specified end users for production of
sponge and pig iron, and steel. The steel and mines
department had received bids from 177 companies
for the auction of 20 mining blocks against the earlier
tender.
Press Trust of India, Bhubaneswar | December 6, 2019
ã

Some bidders felt though there was no clause to
debar the subsidiaries from partaking in auctions,
the practice of clustered bidding of companies of a
single conglomerate was unfair since it led to unequal
competition. In the recast tender documents, the
guidelines would be spelt out explicitly to overcome this
anomaly. While a subsidiary would still be able to use
the net worth of its parent firm to apply for a mineral
block, both cannot compete for the same resource, the
source added. The state steel and mines department
has already alerted SBI Caps, the consultant for mineral
block auctions to work on the fresh tender documents.

Odisha to again call for auction of 20 mine blocks
after tweaking norms
The official reason for the cancellation is 'administrative
inconvenience', but government insiders blame it on
wrong interpretation by bidders.

In the first lot of 10 merchant iron ore and manganese
blocks offered for online auctions, the state government
has received 177 bids in all from 58 companies- large
steel producers, secondary steel makers, pellet
manufacturers and top merchant miners from Odisha
and Goa. ArcelorMittal, Tata Steel, JSW Steel, Jindal
Steel & Power Ltd (JSPL), Vedanta owned Electrosteel
Steels Ltd, ferro alloys maker T S Alloys, Aditya Birla
Group-owned Essel Mining & Industries Ltd, KJS
Ahluwalia, and Serajuddin & Company are among
the companies which have bid for Odisha’s iron ore
mines.

The Odisha government will on December 6 again
invite bids for 20 iron and manganese mine blocks,
cancelling tenders it had called for in October
because of controversy over the criteria in previous
bid documents. The official reason for the cancellation
is "administrative inconvenience", but government
insiders blame it on wrong interpretation by bidders.
“The real flaw was not in the contentious clauses in the
tender document. Rather, it was the manner in which
these norms were interpreted by the bidders,” said a
source.

Government papers reviewed by Business Standard
reveal that the decision to annul the auctions process
of 20 blocks initiated via Notice Inviting Tenders
(NITs) on October 4 and 14 was taken after meetings
of the Technical Evaluation Committee and the High
Level Committee. Fresh NITs in respect of the 20
blocks will be issued on December 6. The deadline
for bid submission is January 3, 2020. The conduct of
ascending forward electronic auctions and submission
of final price offer on the auction platform will be done
between January 31 and February 21, 2020 while the
Letter of Intent (LoI) is to be issued from February 10 to
February 29, 2020. The state government has decided
to insert some additional conditions in the tenders
for the expiring merchant mine leases. A successful
bidder after obtaining all statutory clearances needs to

"For instance, the model tender documents allowed a
subsidiary to show the net worth of its parent concern
and this made the subsidiary company eligible to bid
for a mineral block. But the same norms did not allow a
parent company and its subsidiary to compete for the
same block till the last leg of auctions. Apparently, this
lack of clarity elicited backlash from a few competing
bidders,” said the source.
An industry source, who requested anonymity, said,
“Both ArcelorMittal and Adani Enterprises had given
written submissions to the state government on bids
Mining Engineers’ Journal, Vol. 21,
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produce in the first two years at least 80 per cent of
what the mine actually produced in the preceding two
years. This clause wi-Your data has been truncated.
Jayajit Dash, BS, Bhubaneswar | December 4, 2019
ã

bid will be decided as per the heat rate, which shall
not be more than 2,600 kilocalorie/kilowatt hour for the
untied capacity of the plant (for which the PPA is not
signed). The Central Electricity Authority will call for
applications and publish a list of eligible plants, their
heat rate and capacity.
Press Trust of India, New Delhi | December 3, 2019

Power min unveils norms for allocating coal linkage
to plants without PPAs
For this purpose, the power ministry on Monday issued
the methodology for the same

ã

Power plants not having power purchase agreements
(PPAs) will start getting coal supplies or linkages under
auctions from Coal India Ltd and Singareni Collieries
Company Ltd in few months, which would help reduce
stress in the sector. According to methodology issued
in this regard by the Union power ministry on Monday,
Coal India Ltd (CIL) and Singareni Collieries Company
Ltd (SCCL) will earmark coal mines for supply to
such power plants and auctions would be done every
quarter.

With the leases of 232 merchant iron ore mines expiring
in March next year, the country may face a short-term
disruption in supply of the main ingredient used in
making steel, Acuite Ratings & Research Ltd said today.
"The expiring leases can potentially curtail about 25-30
per cent of the country's iron ore production, taking into
account the expiring leases of other states as well,"
Acuite Ratings & Research Ltd said in its latest report.

Earlier, PPA was a pre-requisite for getting coal
linkage. But, the government relaxed the norms under
SHAKTI, or the Scheme for Harnessing and Allocating
Koyala (Coal) Transparently in India, policy this year
in March. For this purpose, the power ministry on
Monday issued the methodology for the same. Power
Minister R K Singh told PTI, "The Ministry of Power
issued the methodology for allocation of coal for sale
of power through short-term and day-ahead market
(DAM) in power exchange. So far, coal was allocated
to long-term and medium-term PPA holders. With this,
stressed power stations may be revived. Further, this
will also enable deepening of power market being
traded through power exchange."

Iron ore is the main ingredient used in making steel.
Consequently, any significant delay with respect to
auctions and more specifically lease transfers will
affect iron ore supply and prices, thereby putting
further pressure on sector profitability. Non-integrated
steel companies, which do not have access to captive
iron ore mines, will be relatively more vulnerable in the
event of such delay.
Therefore, a smooth transition in the lease transfers
through the upcoming auction process along with the
expected increase in pellet availability will be critical to
offset the near term profitability challenges in the steel
sector.

Making coal available for short-term to stressed power
plants was one of the recommendations of the highlevel committee headed by then Cabinet Secretary P K
Sinha. The panel had submitted its report in November
last year. The methodology provides that within 45
days (by January 16, 2020), the coal companies, CIL
and SCCL, will earmark areas and mines within their
subsidiaries that will be allocated for use as per these
guidelines and publish the same on their websites
indicating the quality of coal (gross calorific value/
grade), the quantum of coal available, period for which
such coal shall be made available and the schedule for
start of supply of coal.

"Indian government has initiated the process to
auction 329 mines including 232 iron ore mines where
the leases are set to expire in March 2020. This is a
part of its initiative to address the issue of lower mine
productivity, lack of adequate investment for mine
development along with the need to bring in higher
transparency in mine allotment," it said.
"It is pertinent to note that 208 such mines are currently
non-operative and transfer of the leases can lead to
fresh investment and development, thereby enhancing
domestic iron ore production significantly beyond the
current levels of 220 million tonnes," it said. Expediting
the auctions and the subsequent approval processes
for mining operations to be undertaken by new lessees
will be critical to avoid any longer term supply shortages
in the steel sector, it said. "Any tightening of ore prices
in the currently moderate demand environment clearly
may put further pressure on the margins of secondary

It also provided that auctions for coal linkage under
this methodology shall be carried out every quarter
to cater to the dynamic requirements and demand
variations in short-term and day-ahead markets. An
annual calendar shall be published on coal companies'
websites showing the months in which the auctions will
be held. The quantity of coal linkage that a plant may
Mining Engineers’ Journal, Vol. 21,
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Steel sector may face disruption in iron ore supplies
with 232 mines expiry
Non-integrated steel companies, which do not have
access to captive iron ore mines, will be relatively more
vulnerable in the event of such delay
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market price of the land that the affected villagers
had to surrender. Earlier, the state had announced a
compensation amounting to twice the market price. In
all, 337 villagers owning 401.342 hectares had been
affected. They were inhabitants of five villages in
Tamnaar block, which has rich coal deposits.

steel players, which continue to have an overhang of
debt," the report said.
Press Trust of India, New Delhi | November 26, 2019
ã

Govt mops up Rs 4,973 cr revenue from auctioned
coal mines since FY 2014-15
Of the total revenue garnered till October 31, the
maximum of Rs 1,280.58 crore was mopped up in
2018-19.

Shukla said people of three villages had been paid
twice the market price earlier. After getting Chief
Minister’s consent, CSPGCL has now decided to raise
the compensation to four times, due to which it will incur
an additional burden of Rs 75 crore. The Chhattisgarh
government had, in May 2019, issued a notification
about the compensation equivalent to four times the
market price of the land acquired for any government
project.
R Krishna Das, BS, Raipur | November 22, 2019

The government has collected Rs 4,972.738 crore in
revenue from auctioned coal blocks since financial
year 2014-15, Parliament was informed Monday. Of the
total revenue garnered till October 31, the maximum
of Rs 1,280.58 crore was mopped up in 2018-19. In
2017-18, the revenue stood at Rs 1,115.02 crore while
in the preceding fiscal, it was Rs 1,018.117 crore. In
2015-16, the government collected Rs 663.774 crore
in revenue while in the preceding year, the figure stood
at Rs 241.294 crore, Coal Minister Pralhad Joshi said
in a reply to the Rajya Sabha.

ã

Under Coal Mines (Special Provisions) Act, 2015, 31
mines have been allocated through auction so far, the
minister said. Of the 31 mines, allocation of nine mines
has been terminated for various reasons, Joshi said
adding that of the remaining 22 mines, 13 have got
opening permission and 11 are producing coal. The 11
mines have produced 32.34 million tonne of coal from
2015-16 till October 31, 2019, the minister said. While
four producing mines are in Chhattisgarh, two each are
in Madhya Pradesh, West Bengal and Maharashtra
and one in Jharkhand, the minister said.
Press Trust of India, New Delhi | November 25, 2019
ã

The Goa government on Tuesday filed a review petition
in the Supreme Court against its 2018 judgement
imposing a ban on iron ore mining activity in the coastal
state, Chief Minister Pramod Sawant said. In a tweet,
Sawant informed about filing of the review petition
challenging the apex court's order dated February 7,
2018, that quashed second renewals granted to 88
iron ore mining leases in the state.
"Review Petition against the Supreme Court Judgment
imposing mining ban in Goa has been filed by Goa
Government today," the Chief Minister tweeted. The
closure of iron ore mining, a key source of revenue for
the government in the tiny state, had adversely affected
livelihood of thousands of people. "Although delayed,
our faith in Nyavdevta (God of justice) remains strong.
We are deeply concerned by the effects of mining
closure on livelihoods of our people," he said on Twitter.
"This major step is one of our many persistent attempts
towards safeguarding interest of mining dependents
and Goan economy," Sawant said on the microblogging site.
Press Trust of India, Panaji | November 20, 2019

Four-fold compensation for villagers displaced by
Gare Palma coal mine
Decision entails an additional burden of Rs 75 cr;
earlier compensation was twice the market price of
land surrendered
Locals who were ousted to accommodate Chhattisgarh’s
Gare Palma-3 coal block will get a compensation
equivalent to four times the market price of the land
they had to give up. The coal block in Chhattisgarh’s
Raigarh district was previously owned by Goa Industrial
Development Corporation but was apparently never
developed. The block was re-auctioned in March 2015
and allotted to the state-owned Chhattisgarh State
Power Generation Company (CSPGCL).

ã

The company appointed Adani Enterprises as mine
developer and operator. The villagers displaced by the
project had been demanding higher compensation,
which the state government had now agreed to pay.
Chief Minister Bhupesh Baghel instructed the CSPGCL
Chairman Shailendra Shukla to pay four times the
Mining Engineers’ Journal, Vol. 21,
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Goa govt files review petition in SC against mining
ban near coastal areas
The closure of iron ore mining, a key source of revenue
for the government in the tiny state, had adversely
affected livelihood of thousands of people

India and Kazakhstan to renew uranium supply
contract for 2020-24
India sources nearly 80 per cent of its uranium
requirement from Kazakhstan
India will renew its pact with Kazakhstan for supply of
uranium from 2020 to 2024, the ambassador of the
central Asian country said on Monday. Kazakhstan has
so far supplied a total of 9,000 tonne of uranium, and
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another 1,000 tonne is yet to be delivered under two
five-year contract periods that end this year.

ore mining ban. However, the decision by India's top
court to cancel all iron ore permits in Goa in February
2018 will mean that production from that state is likely
to drop this year rather than increase. As a result, we
forecast India's iron ore output to grow to 241 million
tonne in 2028 from 230 million in 2019. This represents
an average annual growth of 2 per cent during 20192028 period, greater than the 0.9 per cent YoY growth
witnessed between 2009-2018.

"The minister of energy of Kazakhstan and the petroleum
minister of India will meet again to finalise the details of
renewal pact for the period 2020 to 2024," Ambassador
of Kazakhstan in India, Yerlan Alimbayev, said. He was
speaking to reporters on the sidelines of an MCCI event
here. Uranium, a crucial radioactive element, is required
for refueling nuclear reactors, medicinal purposes and
other peaceful use. India sources nearly 80 per cent
of its uranium requirement from Kazakhstan. He also
said that direct road connectivity between India and
Kazakhstan is a problem area. "Kazakhstan is a landlocked country. This is in a way hindering bilateral trade
volume between the two countries," Alimbayev said.

In terms of demand for ore, China will lead the global
slowdown over the long-term, although in the shortterm demand will be buoyed by renewed government
support to the economy on the back of the re-escalating
trade war with the US. In the long-term, China's iron ore
imports will slow with the country's economic growth
shifting its focus from heavy industry towards services.
Chinese domestic demand for steel will slow from 2020
onwards in general as construction and infrastructure
projects will decrease with the easing of government
fiscal support. This will lead to an easing of steel prices
and hence production, said the report.
Aditi Divekar, BS, Mumbai | November 12, 2019

The present volume of two-way trade between the
two countries is around $1.5 billion. "If connectivity
improves, the bilateral trade volume can go up to $4
billion," the ambassador said. He added that out of the
$27 billion FDI received by central Asian countries,
Kazakhstan's share was $24 billion.
Press Trust of India, Kolkata | November 18, 2019
ã

ã

Global iron ore production set for modest growth
during 2019-2028: Research
Iron ore supply growth woul be primarily driven by
India, Brazil where major miner Vale is set to expand
output with its new mine

Union Minister for Petroleum and Steel Dharmendra
Pradhan has assured the Andhra Pradesh government
of iron ore linkage for the proposed steel plant in chief
minister Y S Jagan Mohan Reddy's home district
Kadapa. Pradhan, who met chief minister Reddy at
Amaravati on Friday, responded positively to the latter's
request. Public sector iron ore miner NMDC would soon
sign an MoU with the state government for the iron ore
supply, chief minister's office said.

Global iron ore production will modestly grow to 3,119
million tonne by 2028 from 2,850 million in 2019, Fitch
Solutions Macro Research said in a report today. This
represents an average annual growth of 0.5 per cent
during 2019-2028, which is a significant slowdown
from an average growth of 2.9 per cent during 20092018, it said. The supply growth would be primarily
driven by India and Brazil where major miner Vale is
set to expand output with its new mine. On the other
hand, miners in China, which operate at the higher end
of the iron ore cost curve will be forced to cut output
due to fall in ore grades.

During the meeting, Reddy also requested Pradhan
to consider setting up of a greenfield refinery at
Kakinada through the public sector oil companies, as
mentioned in the State Reorganisation Act. He also
wanted the Centre share the royalty collected from
the oil companies equally with the state, stating that
oil and gas exploration activities have been posing
various environmental risks besides depleting the fish
population in the state. Pradhan said AP was likely to
get huge petroleum investments as several big players
were looking to invest as much as Rs two trillion in the
east coast during the next five years.
BS Reporter, Hyderabad | November 8, 2019

India's iron ore output growth will be supported by
the removal of export taxes announced in the Union
Budget for low-grade ores and the country's Mines
and Minerals (Development & Regulation) (MMDR)
Act, which will streamline licensing and reopen closed
mines. Although the MMDR Act will support ore output
growth, the royalties included in the Act will limit the
sector's overall growth potential. As part of India's 2016
Union Budget, export duty on iron ore lumps and iron
ore fines with iron content below 58% were reduced to
zero from 30 per cent and 10 per cent respectively.

ã

This reduction was aimed at boosting shipments from
Goa where the Supreme Court lifted an earlier iron
Mining Engineers’ Journal, Vol. 21,

No. 6

Steel minister okays iron ore supply to Andhra for
greenfield steel project
NMDC to soon sign an MoU with Andhra govt for ore
linkage; steel minister Pradhan hints at huge petroleum
investments in state, say players want to park as much
as Rs 2 trn in the east coast
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output. In the last fiscal year, Odisha churned out 114
Mt, contributing more than a half to the nationwide
production of 207 mt

ã

The Odisha government has ruled out supply shock of
iron ore after the validity of merchant mines ceases by
March 31 2020, putting to rest fears of a crunch in the
key steel making ingredient. “It would not be a supply
shock after March 2020. We have allowed both end
user industries and merchant miners to build up stocks.
Twenty four merchant mines are lapsing by 2020 and
we have started the auctions process of these mines.
Till now, we have completed auctions of two chromite
mines," said R K Sharma, additional chief secretary
(steel & mines), Odisha government.

Mineral rich states have shown a sluggish tendency
to identify projects under District Mineral Foundation
(DMF) and implement them. The slow pace of project
execution has left a major portion of the sanctioned
funds unused. Data posted on the Ministry of mines
website shows 21 mineral rich states have barely been
able to expend 36 per cent of the funds approved under
DMF. As on August 2019, out of Rs 26,685.48 crore
allocated under the rubric of DMF, only Rs 9,554.87
crore has been spent by states.

Sharma said about half of the state's iron ore production,
which corresponds to a quarter of the country's output,
will not be coming from these lapsing mines. He was
speaking at the 'India Mining Conclave' hosted by the
Indian Chamber of Commerce (ICC) in collaboration
with the steel & mines department, Odisha government.
Odisha has successfully auctioned two lapsing
chromite leases -- Misrilall Mines and Kamarda mines
-- under the leasehold of B C Mohanty. T S Alloys, a
wholly owned subsidiary of Tata Steel has emerged the
highest bidder for both the mines.

Lack of identification of key projects that will benefit
the people affected by mining operations and their
slow execution has been the stumbling block. Though
133,214 projects have been identified, 23,804 of
them have been non-starters. And despite 45,523
projects having been completed, the record is still
patchy as 6,538 projects have been scrapped. Barring
Chhattisgarh, all other states seemed to have dragged
their feet on DMF projects implementation. By the
end of August this year, Chhattisgarh had used Rs
2,929.79 crore, utilising 66 per cent of Rs 4,398.66
crore approved.

In addition to chromite mines, the state government has
notified 20 more lapsing iron ore and manganese ore
blocks for auctions. Moreover, nine more virgin iron ore
blocks have been listed for online auctions. Despite an
array of iron ore blocks offered for auctions, a section
of the industry dreads raw material shortfall post the
expiry of the merchant mining leases.

DMFs have been created in each mineral producing
district under the provisions of the amended Mines
and Minerals- Development & Regulation (MMDR) Act,
2015. They are funded by contributions from the miners.
Older mines have to fork out 30 per cent of the royalty
while newer mines obtained through the auctions
route after January 12, 2015, the date of enactment
of MMDR Act pay 10 per cent of the royalty. Given the
patchy record in the use of DMF funds, a Parliamentary
panel had last year urged the Centre to formulate a
monitoring mechanism for surveillance. More often, the
projects identified under DMF did not benefit the people
displaced or affected by mining activities. Misplaced
or skewed priorities in project identification and fund
utilisation left the potential beneficiaries in the lurch.

Odisha has 17 operative merchant iron ore mines
which are producing around 55 million tonnes (Mt)
against the approved environment clearance (EC) limit
of 80 Mt. The state boasts of the country's largest iron
ore output. In the last fiscal year, Odisha churned out
114 Mt, contributing more than a half to the nationwide
production of 207 Mt. The state's iron ore output is
important since it largely feeds the domestic steel plants
and other dependent end-use industrial units while only
a fraction (of production) is shipped overseas.

In its report released a year ago on the skewed
priorities in spending of DMF money, Delhi-based nonprofit organisation Centre for Science & Environment
(CSE) noted that the DMF is deviating from its peoplecentric objective and is failing to serve the intended
beneficiaries. “Both in terms of administration and
fund use, it is increasingly becoming indistinguishable
from any other general development fund. The most
problematic aspect is that some of these are also going
against the spirit of the legal provisions guiding DMF”,
the report said.
Jayajit Dash, BS, Bhubaneswar | October 21, 2019

“After March 31, there could be a major disruption.
Availability of raw material will be in trouble if the future
of EC and forest clearance (FC) with respect to the
lapsing mines is not decided. Also, it remains to be
seen if the initial euphoria on auctions will sustain or it
will meet the fate of coal block auctions," said Manish
Kharbanda, convener (steel & mines), ICC Odisha
State Council and advisor at Jindal Steel & Power Ltd
(JSPL).
Jayajit Dash, BS, Bhubaneswar | November 18, 2019
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Mineral Foundation
Data posted on the Ministry of mines website shows
21 mineral rich states have barely been able to expend
36% of the funds approved under DMF.
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Genesis and Good performance through Reservoir
Engineering are the important factors for Hydrocarbon
Production
Dr G N Rao*

Abstract
Hydrocarbons means crude oil and natural gas are generated by thermal decay of organic matter deposited along with sediments.
Both geological and geophysical data help in precisely locating the structures located below the earth where economically producible
reserves are located. The quantum of production of oil and gas depends on complete understanding the characters of the reservoir
and proper application of available technology.
Introduction
The Petroleum Exploration and Production technology
explains the stages in the life of an oil or gas field, from
exploration, through appraisal, development, planning and
production. This also demonstrate the link between many
technical disciplines involved in the process.

India is endowed with a vast sedimentary cover in both
on-land and offshore. The estimated areal extent of the
sedimentary area is about 3.14 million square kilometres
which is covered in 26 major sedimentary basins. The
estimated total hydrocarbon resources are about 34 BMTOE
(Billion Metric Tons of Oil and Equivalent gas) of which
discovered in-place reserves are about 11.8 BMTOE. The
ultimate recoverable reserves works out 4.02 BMTOE. The
cumulative production so far is about 2.25 BMTOE. India
has balance of reserves of 763 MMT (Million Metric Tons)
of oil (333 MMt in onshore and 430 MMt in offshore areas.
The annual production rate is of 37 MMT oil per year. Those
of natural gas are placed at 1,354.76 BCM (Billion Cubic
Metre) (353.34 BCM in onshore and 1001.42 in offshore
areas).

Petroleum Geology is the study of origin, occurrence,
movement, accumulation, and exploration of hydrocarbons.
These fluids occupy open space available in the rocks in
the earth, which is called porosity. Such rocks are called
sedimentary rocks. Sedimentary basins are regions where
considerable thickness of sediments have accumulated
which are widespread both onshore and offshore. The
sedimentary basins have formed on the earth are by
lithospheric extension which is a flexure or bending in the
earth’s crust.

Generation of Hydrocarbons
Crude oil is known to generate from the protected organic
matter that settle to the bottom of basins in which sediments
are being deposited in bulk and are rapidly buried within
sequences of sedimentary rocks. After their formation, oil
and natural gas migrate from fine-grained source rocks to
reservoir rocks, which are permeable sedimentary rocks. A
high proportion of inter-connected open pore space facilitates
the migrating hydrocarbons to move till entrapped. So in all
means the formation of sedimentary rocks is important to
search for hydrocarbons.

The potential of hydrocarbon generation and accumulation
in the sedimentary basins depends upon a number of factors
such as thickness of sediments, rates of sedimentation,
nature of sediments and their organic content, tectonic and
thermal history of basins. The prospectivity of a basin is
determined by analysing these factors.
The organic matter of both plant and living organisms are
known to be converted in to oil and gas under specific
pressure and temperature. Also the generation of oil or gas
is depends on the nature of the organic matter available in
sediments. Since oil forms in the earth and qualify to be
called as “mineral”.

The terrestrial organic material is being carried by rivers
and deposited into ocean basins where bulk marine organic
matter also available with in sediments. Petroleum forms by
the breaking down of molecules of fats, oils and waxes that
contributed to the formation of kerogen. As marine life died,
it settled at the sea bottom and became buried in layers of
clay, silt and sand. The gradual decay by the effect of heat
and pressure resulted in the formation of many chemical
compounds.

Since hydrocarbons occur in specific depth ranges below
the earth surface, which have to be brought to the surface
by drilling it is also called as mining technology and related
laws also applicable in the exploration and production of oil
and gas.

(*General Manager (Geology) ONGC (Retd)., GM (E&P) Sudan and consultant SONOGOL, Angola)
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If oxygen is present, it may destroy the organic matter by
burning. In ocean basins up to the level where light penetrates
(called photic-zone) and above the wave base oxygen is
available. So to protect organic matter from destruction,
the first requisite is the sediments should reach reducing
environment very fast. Unless faster rate of sedimentation
prevails, sediments may not reach reducing environment
quickly.

ratio of reflected light intensity to the incident light intensity.
The Vitrinite reflectance is a measurement by microscope
of optical properties of vitrinite, a form of organic matter,
contained in rock samples. The measurement is expressed
in terms of the percentage of incident light reflected from
a vitrinite sample. Larger measured values indicate higher
levels of thermal maturity. The medium of reflection is also
oil and parameter is known as VRO (Vitrinite Reflectance in
Oil). If VRO value is more than 0.6 the sediments are rated
as source material for generation of hydrocarbons and if
it is more than 1.0 sediments are located beyond the oil
generative window.

For any commercial accumulation of hydrocarbons,
the optimal availability of the following elements is very
essential:*
Source rocks for generation.
*
Maturity of organic matter.
*
Expulsion of hydrocarbons from the source to reservoir
(Primary migration).
*
Migration of oil & gas within the reservoir (Secondary
migration).
*
Entrapment by both vertical and lateral seals (Trapping
mechanism).

Sometimes, spores and pollens of plant derived matter will
alter its coloration due to prevailing temperatures in the
basin. This can be studied and the parameter of the study is
known as Thermal Alteration Index (TAI). If TAI value is more
than 2.5 it is known as good source material for hydrocarbon
generation.
T max is the temperature which corresponds the top of the
peak (S2) formed by the hydrocarbon compounds expelled
during the cracking of the un-extractable organic matter. If T
0
max is more than 440 C, it indicates the maturation of organic
matter for petroleum generation.

Delineation and identification of potential source rocks
depend on the studies of the local stratigraphy, paleogeography and sedimentology to determine the likelihood of
organic-rich sediments having been deposited. Petroleum
source beds are fine grained, clay-rich siliclastic rocks
(mudstones, shales) or dark coloured carbonate rocks
(limestone, marlstone). The need is the thermal maturity of
the source material, and the timing of maturation. Maturation
of source rocks depends on temperature and pressure.

After the generation of hydrocarbons, the next important
element is the expulsion from the source to the reservoir
beds. Generally, source beds are argillaceous and poorly
permeable beds.
The initial migration of petroleum from shale to permeable
reservoir beds is called the Primary migration. During this
period, the direction of fluid migration is mainly vertical and
across the bedding planes. Such vertical migration requires
strong vertical fluid potential difference. Primary migration of
petroleum follows pressure gradients from the mature source
rock intervals towards their contacts with reservoir strata.
Several processes control the generation of pressures. One
of the main driving forces for primary migration is sediment
compaction due to overburden load. Compaction is achieved
by the reduction of pore spaces due to the expulsion of pore
waters. So the good quality source rocks experience further
compaction with the expulsion of petroleum. The movement
within the reservoir beds is called secondary migration.
During secondary migration the beds, through which the
movement occurs until they are trapped are called carrier
beds, which are permeable (Fig.1).

Kerogen quality in source rocks is mainly a function of
hydrogen content – kerogens with high H/C ratios (> 1.2)
are oil-prone, while those with lower H/C ratios (0.5 to 0.8)
tend to generate mostly gas. Most source rocks which
have effectively generated and expelled bulk quantities of
petroleum have TOC concentrations in the order of 2-10%.
The minimum concentration levels of 1.5% and 0.5% of
Total Organic Carbon (TOC) in source rocks of silici-clastic
and carbonate lithologies are known. While assessing
hydrocarbon potential of a basin, even iso-TOC map can be
prepared to know prospective areas.
Maturity modelling is to estimate the timing of hydrocarbon
generation, migration, subsidence and temperature
histories, which are utilised in quantitative modelling. The
most commonly used method for maturity modelling is
the Time-Temperature Index (TTI) method. The method
is based upon the assumption that organic reaction rates
increase approximately by a factor of two with each 10oC
rise of temperature. The oil generative window is in the
temperature zone of 90 -165 oC.

Accumulation of petroleum: The up-dip migration of
petroleum along inclined carrier beds continues as long as
it does not encounter structural configurations where the
reservoir strata form traps. Traps are areas in the subsurface
where petroleum accumulates. The most common traps are
culminations of folds, called anticlines. The contact between

The vitrinite is a material composed of tissues produced
in the decay of plants etc. Reflectance of a material is the
Mining Engineers’ Journal, Vol. 21,
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the oil-saturated and the water saturated pore spaces is
always sharp and, in most cases, horizontal, this is referred
to as the oil-water-contact (Fig.2).

The Hydrocarbon trap is a configuration of rocks suitable
for containing hydrocarbons and sealed on all sides
by a relatively impermeable formation through which
hydrocarbons will not migrate further. Apart from structural
features the hydrocarbon traps that result from changes in
rock type or pinch-outs, unconformities, or other sedimentary
features such as reefs or build-ups. A trap is an essential
component of a petroleum system. Now that, many of the
structural traps have been found out, the attention is to find
subtle (stratigraphic) traps in matured basins and opening
up challenging frontier areas.
Hydrocarbons generated and trapped beneath the surface
seep or leak to the surface in varying but detectable
quantities. These phenomena occur because processes
and mechanisms such as diffusion, effusion, and buoyancy
allow hydrocarbons to escape from reservoirs and migrate
to the surface where they may be retained in the sediments
and soils or diffuse into atmosphere or water columns. So
the surface geochemical prospecting clearly identified
anomalously high surface occurrences of hydrocarbon
compounds and such anomalies can be linked to a migration
of hydrocarbons into scattered accumulations.

Fig.1 Migration-Hydrocarbons

Fig.2 Different types of Traps of Hydrocarbons

Exploration Methods
Of all the geophysical methods seismic reflection method
is extensively used for mapping subsurface geology,
structures, faults, intrusive bodies or for that matter any
geological feature. Seismic surveys use vibration induced
Mining Engineers’ Journal, Vol. 21,
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by an explosive charge to provide a picture of subsurface
rock formations, often as deep as 10 kilometers below the
earth surface. These waves travel downward into the earth's
surface and reflect off at various boundaries between
different rock strata.
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Reflection time of the reflected horizon at different distances
are recorded by a process called digital recording called
geophone. The process is carried out for the same horizon
in all of the sections in the area. Care is needed to be
taken when the reflectors are affected by faults. A common
difficulty, met with, is the mis-tie phenomenon. In the process
of tying horizons picked at intersecting sections, reflection
times may not coincide. This problem, which may be due
to anisotropy or other causes, needs special treatment to
make the horizons at the intersections, to tie perfectly at
intersections (Das, A. K.,et.,al.2006).

The picked reflection values are posted onto the seismic
lines at regular intervals, and then a contour map is drawn to
produce the iso-chron map which expresses the structural
behaviour of the reflector. Another set of contour maps are
also drawn for the iso-time intervals (time-interval between
two adjacent reflectors). The produced time-interval contour
maps correspond to the depth interval (or isopach) contour
map. Interval changes may indicate true thickness changes
or velocity changes, which both can give significant geologic
information.

Fig.3. Time to Depth Conversion of Seismic Section

The normal procedure is to compute a smoothed contour
map of the average velocity functions (derived from the
stacking velocity) and get it calibrated with the well velocity
functions. Based on the smoothed average velocity map
and the isochron map, the depth contour map is computed
(Rao.,G N.2001).

is drilled like a telescope to the planned target depth (Rao.,
G N. 1999).
As of now, the deepest well drilled in India is in Jwalamukhi
to 6,750m in 1994, in Krishna Godavari Basin to 5,462 in
Kottalanka in 2001 and in West Bengal Jaguli#1 to 5655m.
In the deep waters of 3,600 meters, gas producing field was
identified in Krishna-Godavari offshore called UD field.

The structural maps of rock layers coupled with other relevant
data they will be narrowed down and the most favourable site
is called as “Prospect” to be drilled. The depth of promising
zone is known which decide the nature of drilling well to
that depth. If an attempt to drill one straight hole from the
surface to all the way down to the depth there is possibility
of either the hole collapsing or the loss of drilling fluid into
formations. Hence, from time to time, the bore-hole needs
to be stabilised and the drilling progress needs to be safe
guarded. This is done by lining the well with steel pipe
(casing) which is cemented in place. In this manner the well
Mining Engineers’ Journal, Vol. 21,
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It is not possible for to physically view inside well bore,
the hydrocarbon bearing formations. So to know the fluid
content in the formations, geophysics has developing many
methods to understand the sub-surface. The Electrical log
is the record of rock properties measured using electrical
recording systems to know the nature of rock and its fluids.
These are recorded by placing the measuring device against
the well-wall in a drilled hole. Electrical methods makes use
of a large variety of liquids, each based on some different
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recovery. Lastly, any external chemical mixed fluids will be
pumped in to the reservoir to enhance porosity there by
permeability. It is termed as Tertiary or Enhanced recovery.
In the process of going through these various steps, it is
absolutely necessary that, clear technical and economic
decisions are taken at appropriate stage to achieve economic
recovery of oil and gas from the reservoir.

electrical property or characteristic of the rock (Rao., G.
N,1993).
Well Testing
It is the ultimate method to flow oil and gas to surface,
from the known formations. As we know, while drilling,
porous reservoir formations can be first identified by rate
of penetration, followed by examination of cutting samples
which come to surface after lag-time.

The goal of reservoir engineering starting with the discovery
of a reservoir is to set up a development project that attempts
to optimize the hydrocarbon recovery as part of an overall
economic policy. Reservoir specialists thus continue to study
the reservoir throughout the life of the field to derive the
information required for optimal production from the reservoir.
So the reservoir engineer applies scientific principles to
the drainage problems arising during the development
and production of oil and gas reservoirs so as to obtain
an economic recovery. The scope of reservoir engineering
includes the analysis of optimum ways for recovering oil and
natural gas, and the study and implementation of enhanced
recovery techniques for increasing the recovery above
that can be expected from the conventional and available
technology (Amyx, J., Bass, D., and Whitney, R.,1960).

Geologist at site will report oil gas indications in the drilled
formations using lithological description, fluorescence,
mud parameters and gas chromatographic observations.
This will be followed by, electro-log data which precisely
locate such favourable zones. Some times while logging, if
log interpretation is encouraging, RFT (Repeat Formation
Test) will be conducted to check the sample. It is also to be
remembered, in case good permeable formations, infiltration
of mud in to the formation may leave lot of filtrate in the
formation which may be first sample in to RFT chamber. So
to say, sometimes RFT may not give real oil sample and also
flow potential of oil and gas.
The testing of potential zones can be done during drilling
and after drilling also. The need when to carry out test is
based on necessity how fast one can establish proved
reserves in an exploratory area. In case of testing during
drilling it is called Open Hole Drill Stem Test (OHDST) which
is based on well condition. After drilling and casing if DST
is conducted it is called Cased Hole DST. Different types
of tests are designed to provide reservoir characteristics as
per the nature of the test.

So the reservoir engineer must accordingly estimate both
in-place and efficiently recoverable reserves, with the aim
of optimal profitability for a given reservoir. One has to
estimate even the well production potential which include
initial productivity and later changes if any.
Physical Characteristics of Reservoirs
It is defined as presence of openings in rock. The total
(absolute) porosity (m) is defined as the ratio (m=Vpor/
Vo) between the total pore space volume Vpore and
apparent volume of the rock (Vo). Porosity is expressed as a
percentage that is mX100

Reservoir Engineering
The lithological unit which produces the hydrocarbons in
commercial quantities analysed after the discovery is called
a reservoir. A reservoir is formed of one (or more) subsurface rock formations containing liquid and or gaseous
hydrocarbons, which have porosity and permeability
located in a large structural or stratigraphic area, to produce
sufficiently more recoverable oil and gas.

The permeability of rock is defined as their ability to permit
the movement of oil and gas and water through them. If
sufficient pressure is applied, fluids can be force to move
through all bodies. The permeability of a porous medium
may vary depending on the substance conditions that are
moving through it and on the nature of the movement.
Permeability is a measure of the ability of porous rock to
transmit fluid (Berg, R.R., 1970).

A reservoir life begins with the discovery which is followed
by delineation of the reservoir, development of the field,
production by primary, secondary and tertiary means and
finally abandonment. The recovery of oil by any of the natural
drive mechanisms is called primary recovery. During
primary recovery the natural energy of the reservoir is used
to move hydrocarbons towards the production wells. The
Primary recovery is only through the pressure differential
between the formation pressure and surface pressure. Once
it becomes less which results in less production of oil then
some external fluids like water, gas and any suitable fluids
will be injected into the reservoir to increase its pressure
in order to enhance the production. It is called secondary
Mining Engineers’ Journal, Vol. 21,
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The liquids and gases in reservoir are under the so called
formation pressure, which is the pressure exerted by the
overlying rocks of the reservoir at given depth. Therefore,
depth of the oil or gas pool decides the formation pressure.
Where static Bottom Hole Pressure (B.H.P) decline per unit
of petroleum produced from a pool is rapid, the volume of
the reservoir is small and if the decline is slow, the reservoir
may be extensive. An early understanding of such pressure
behaviour is of great importance for estimating available
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values over the area of the reservoir that is contacted during
the test.

energy and consequently its productive possibilities (Braj
Nandan,1971). The main sources of reservoir pressure
are due to interconnected pores of nearly every potential
reservoir rock that are filled with water and the over burden
pressure of rock (1Psi/ft).

Core Analyses
Cores which are direct rock samples cut and collected,
provide the petro-physical data essential to reservoir
engineering. Basic core data, such as permeability, porosity,
and fluid saturations help the engineer to decide whether or
not to complete the well and where to complete it. Special
core analyses also help in evaluating reservoir performance,
estimating hydrocarbons in place and recoverable reserves,
evaluating the feasibility of Enhanced Oil Recovery projects,
and providing input data for reservoir simulation studies.

The temperature in the underground normally increases
with depth, and the rate of increase is called the geothermal
gradient. Average geothermal gradient is 30 C/100m. Unlike
reservoir pressures, which generally decline with oil and
gas production, the reservoir temperature in a well remains
nearly constant.
The important effect of increase in temperature results in
increase in the viscosity of gas (at low pressures), decrease
in the viscosity of oil and water, increased the volume of
gas, oil and rock, can increase fluid pressure where they are
confined, causes decrease in the solubility of gas in oil and
causes an increase in solubility of salts in water.

Production Data
This is another important type of data used in reservoir
engineering calculations. By production data, which mean
a careful accounting of the volumes of produced oil, gas,
and water, as functions of time. Pressure as a function of
time is also extremely important. The decline curve analysis
and the material balance equation of oil or gas reservoirs
require accurate production data in order to be of any value
as predictive techniques.

Relative volume factor: As gas dissolves in crude oil under
pressure, there is an increase in the total liquid volume. The
change in oil volume, upon liberation of gas, and expressed
at surface is called stock tank oil.

In general, if the reservoir temperature is above the critical
temperature of the hydrocarbon system, the reservoir is
classified as a natural gas reservoir (Braj Nandan,1980).

Geologic and Seismic Interpretations
Reservoir geology helps the engineer to understand the
external geometry of the reservoir as well as its internal
architecture. Examples of the types of information it provides
include, the reservoir extent and its closure, flow barriers,
such as faults or pinch-outs, fluid contacts, (oil-water, oil-gas,
and gas-water), aquifer size, lithology variations, continuity of
the reservoir in the areal as well as in the vertical direction.

Reservoir Drive Mechanisms
Solution Gas Drive
For an under-saturated reservoir no free gas exists until the
reservoir pressure falls below the bubble-point pressure,
which is the pressure when first bubble of gas appears in the
oil dissolved with gas. In this regime reservoir drive energy
is provided only by the bulk expansion of the reservoir rock
and liquids (water and oil). As the gas saturation increases,
free gas will be produced in increasing quantities associated
with the produced oil. Further, the gas may migrate to above
the oil in the reservoir and form a free gas cap if the vertical
permeability permits and sufficient time is allowed for gravity
segregation.

Calculations from Well Logs
Logging provides in-situ information about the rock and
its content from the immediate vicinity of the wellbore
(Coates, G.R. and J.L. Dumanior, 1973). There are many
types of logs, information which may include: location of the
productive stratum and its boundaries, continuity of rock
strata between adjacent wells, net pay thickness, oil, gas,
and water saturations, porosity of the reservoir rock, other
miscellaneous information, such as the condition of the hole,
the temperature gradient in the wellbore, and the condition
of the cement in a cased hole.

Gas Cap Drive
A gas cap drive reservoir usually benefits to some extent
from solution gas drive, but derives its main source of
reservoir energy from the expansion of the gas cap already
existing above the reservoir. The presence of the expanding
gas cap limits the pressure decrease experienced by the
reservoir during production.

Calculations from Well Tests
Well tests measure the pressure response of the well to
short-term flow periods and the subsequent pressure buildup performance after shut-in. Some mathematical models
can be used to determine the reservoir characteristics
responsible for a particular pressure-flow rate behaviour.
In particular, permeability, the presence of nearby fault
boundaries, or fluid contacts may be determined from an
analysis of the well test data. Keep in mind that, reservoir rock
characteristics as determined from well tests are averaged
Mining Engineers’ Journal, Vol. 21,
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Water Drive
It is the result of water moving into the pore spaces originally
occupied by oil, replacing the oil and displacing it to the
producing wells. Water production is indicative of a water
drive (Agarwal, R.G, et.al., 1965).
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Reservoir Management
It is a dynamic process that recognizes the uncertainties
in reservoir performance resulting from our inability to
fully characterize reservoirs and flow processes. It seeks
to mitigate the effects of these uncertainties by optimizing
reservoir performance through a systematic application of
integrated, multidisciplinary technologies. It approaches
reservoir operation and control as a system, rather than as
a set of disconnected functions. As such, it is a strategy for
applying multiple technologies in an optimal way to achieve
synergy.

Obituary
With a deep sense of regret,
I record the sudden death of
my beloved colleague Dr. G.L.
Reddy, an able and very good
mining geologist, a refined and
humane personality, a helpful
and approachable gentleman.

The purpose of reservoir simulation is estimation of future
field performance under a variety of producing schemes.
Observation of model performance under different
producing conditions then aids in selecting the optimum
set of producing conditions for the reservoir (Haldorsen,
H.H., 1986). It allows estimation of field performance under
various reservoir mechanisms such as natural depletion
or water, gas or polymer injection etc., the effects of well
locations and spacing, and the effect of producing rate on
recovery (Singh, V.K. Baid. et.al, 2005).

Dr. G.L. Reddy
(1.7.1948 – 21.10.2019)

He had his School Education and completed SSLC from
YMK High School, Adoni; and obtained his B.Sc from SVU,
Tirupathi. He passed M.Sc (Geology) from SVU, Tirupathi in
the year 1971, with first class. He obtained Ph.D in Geology
(with emphasis in Petrology) from SVU under the guidance of
Late Prof. M.S. Murthy, in the year 1974. He did diploma in
German in April 1975, with distinction.
From 1975 to 1979, he worked as Asst. Geologist in Mines
& Geology, A.P. Later on he joined NMDC as Jr. Geologist
and worked in different capacities before he retired as Dy.
General Manager, Geology on 1-7-2018. After his retirement,
he undertook many consultancy jobs and was working with
ICFRE for 8 years. He visited almost 20 countries as technical
advisor pertaining to exploration of ore deposits.

The development of an oil field include to plan, how many
wells are to be drilled and the sequence of their drilling,
their location, in order to ensure a maximum recovery of
petroleum and gas at minimum expense. The development
project is based on the data obtained during exploratory
drilling and their exploitation of oil wells, which determine
whether an oil gas accumulation is of commercial value.

Dr. Reddy was admitted in Maxcure Hospital, Hyderabad due
to sudden development of heart problem and within a few hours
of his admission, he breathed last on 21-10-2019.

Conclusions
Oil and gas are generated by conversion of terrestrial and
marine organic matter deposited in the sediments. Since
they are lighter than water continue to move upward till
they are trapped in all directions. The quantum generated
depend on percentage of organic matter in the rock and its
volume. The pressure and temperature of the reservoir and
efficient management by real understanding the properties
of the reservoir improves the recovery factor and enhance
the quantity of hydrocarbons on the surface

Dr. Reddy leaves behind, his wife Mrs. Nagamani Reddy, son
Kiran Reddy, daughter-in-law Aruna, and a grand-daughter
Supraja, many colleagues and friends to bemoan his loss. With
his death, Indian mineral industry lost a competent iron ore
mining geologist and a good human being. May his soul rest
in peace.
Dr. P.S.N. Murthy
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Economical M. Sand washing Plant Design with Silt
Management
Chand Chandna*

Abstract:
Manufactured sand (M. Sand) is produced by crushing the rocks in grit crushers rock-boulders are crushed and screened the
product in different sizes of stone grit for required uses. The fine products below 4.75mm gravel sand produced is now used as
alternate of river sand for construction purposes. But such Manufactured sand (M. Sand ) may contain very fine dust, top soil
clay, clay of bedding joints, crushed organic materials and other water soluble impurities damage the quality of sand and life of the
concrete. So such M. sand or any other alternate sand required the process of thrifty washing for removing the deleterious material
to produce the quality sand. For this purpose a very thrifty mechanical washing plant is developed to produce the quality sand
better than river sand required by IS 383 reaffirmed 1997 specifications, for coarse and fine aggregate concrete from the crushing
of natural sources.
Keywords: Manufactured Sand, thrifty, concrete, agitation, agitator cell, churn
Introduction:
With the world wide decline in the availability of sands as
well as facing environmental pressure to reduce extraction
of sand, from rivers. So the use of alternate manufactured
sand (M. Sand) is increasing. As presently observed, the
manufactured sand is widely used all around the world.
Technicians of major construction projects around the
world insist on the use of manufactured sand because the
processed manufactured sand have its consistent gradation
with zero impurities. Manufactured processed silica sand is
a better substitute of river sand in perfect gradation with no
impurity.

to remove the fines below 75 micron and other deleterious
material cannot be sieved, so washing is only the ecofriendly
process to produce the quality M sand since the property
of construction sand is not to be soluble in water. For this
purpose a mechanical thrifty washing plant is developed.
Advantages & Disadvantages of M. sand
Crushed stone sand ( M. Sand) is produced by first crushing
the boulders in the primary crusher and then feeding the
aggregates, a small sized stone gravel in a vertical shaft
impactor ( VSI ) machine specially design for sand making
or may further crushed in secondary crusher to produced
gravel sand . Further the required gradation of the sand
produced by screening the product and removing its
unwanted fines below 75 microns either by washing the
sand or in dry process by blowing the fines with a system of
air blower mechanism.

The indiscriminate river sand mining has become excessively
objectionable. The Apex court of India also imposed ban
(Vide orders dated November 16th 2017) on river sand
mining. So the river sand mining to be discouraged to save
the natural beauty of the rivers and green environment
needs substitute of river sand.

Manufactured sand eliminate the fines by washing having
gradation of IS 383 as desired with no, other impurities is a
better alternate of river sand preferred by the civil engineers
and contractors. Manufactured silica rock sand gradation
is more perfact substitute of all the crushed manufacturing
sand. Manufactured sand have the following advantages
better than river sand.
1. Greater Durability: Manufactured sand has balanced
physical and chemical properties in aggregate which
can withstand any aggressive environmental and
climatic conditions. So it enhanced credit of durability,
strength and overall economy.

As such the so called crushed stone sand or M. sand, is the
fine aggregate sand obtained by crushing and processing
natural hard stone. The standard terminology used for
sand is fine aggregate. The composition of sand is highly
variable, depending on the local rocks, but the most common
constituent of sand is quartz. Fine aggregate are less than
4.75 mm or 4750 micron in size and contains usually 35%
to 45 % by mass or volume of total aggregate below 600
microns. The crushed sand particle grain size of the quality
sand should be in between the 4.75 mm to 150 micron but
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2.

3.

4.

5.

Higher Strength: The superior shape of particles edged
grounded, surface texture smooth and proper gradation
of fine aggregate and consistency, chemically stable
parameters of manufacturing sand provides greater
durability and higher strength to concrete.
Greater Workability: The crusher dust is flaky and
angular in shape which is troublesome in workability.
There will be no plasticity in the mortar which makes
it difficult even in mason work .But the product of VSI
machine provide the particles in cubical shape with
grounded edge and superior gradation which gives good
plasticity to mortar providing excellent workability.
Economy: Uses of manufactured shaped sand reduce
cost. Since like river sand, it does not contain impurities
and wastage will be nil. In International Construction
Scenario, no river sand is used at all. Only sand is
manufactured and taken in use. Manufactured Cubical
particles sand ensure significant reduction of cement
used in concrete.
The disadvantage of M. sand is its production cost
involving processing and washing cost consuming
processing time which are not required in production
of river sand.

travelling to the bottom of the agitator cell is discharged
through a inserted open mouth pipe kept bit above the
bottom of the cell and joined a pipe in between below the 1.5
meters from the over flowing level of water to discharge the
washed bottom sand with water due to the principle force of
liquid always try to maintain level as shown in fig.
Screened clays water is collected in a drain and joined in
the main clays water drain to discharge into the first water
reservoir.
If For the requirement of precise washing the washed sand is
again feed in the feeder of the subsequent agitator cell kept
at the lower dischargeable level of the first cell as shown in
the fig. The discharged sand is churned with the rotating
feathers on the shaft of the agitator and the dissolved clay
and other floating & remaining soluble particles drained out
by the overflow drainage by continuing adding sufficient
water at the feeder point to keep the over flow continuing.
The washed sand settling down will be discharge similarly
by the discharging pipe on the up inclined discharging
vibrating screen feeder of 100 mesh which screen down the
clays water and retain the washed sand which discharged
on the conveyer belt to load the truck or to keep the stock.
The screened clays water is collected and drained to join
the main clays water drain to discharge in to the first water
reservoir.

Functioning of Sand Washing Plant:
As the flowsheet of a plant, the stacked crushed sand
screened through the US 4 mesh or 4750 µm (micron)
screen is feed through the conveyer to the feeder of the
agitator cell. Discharging it at the 1 meter depth of water
level of agitator cell to get better dissolved the clay contents.
The feeder contain two iron clits above the water level in
the agitator cell, fixed inclined in opposite direction at a
difference of nearly 1 meter and add water with pressure at
the top of the feeder so that the feeding sand first falls on
first iron clit and then the next clit which acts as a primary
washing as shown in fig.

Construction of Agitator cell:
It consists of a cylindrical cell of strong R.C.C. concrete
construction with 3.5 meters diameter and 3.6 meters height.
It has connected with four flaps measuring 1.5 x 0. 3 meter
made of poly- propylene, around four opposite sides to
restricting and oppose the liquid solution forming centrifugal
rotation to get better results of churned and agitated the
sand solution.
The upper end of the cell is connected with a drainage
around the cell to drain the overflow clays water overflows
by continuing adding water with feeding sand in to the cells’
feeder. One hole is kept at the bottom of the cell to clean the
agitator cell time to time if required.

The feeder discharging sand is churned by rotating feathers
enclosed on the shaft to dissolve adhere clay and other
soluble material in water. The washed sand being heavier
than water travels towards the bottom of the agitator and
the dissolved clays solution in water discharged at the over
flow drainage kept continue overflowing , thus separating
the impurities soluble and floating in water .

Rotating Shaft:
A shaft connected with four feathers at the lover end is then
connected to a driven electric motor with reduce gear at the
upper end to rotate the shaft with 30 RPM. The lower end
of the shaft is kept 1.25 meter above the bottom of agitator
cell for churning the sand solution. The feeder’s discharging
sand is churned by rotating feathers enclosed on the shaft to
dissolve adhere clay and other soluble material in water.

As Density of water = 1000 kg/ m3 or 1gm/ cm3 &
Density of dry sand = 1555kg/ m3 or 1.555 gm/ cm3 &
Density of wet sand = 1905 kg/m3 or 1.905 gm/ cm3
The discharging washed sand with water is discharged on a
bit up inclined vibrating screen feeder of 100 mesh through
which the clays water will be screened below the screen
and the retaining sand further adding of water will be more
washed and will discharged to the feeder of next agitator.
As functioning in agitator cell, the heavier washed sand
Mining Engineers’ Journal, Vol. 21,
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Feeder:
Regarding the feeder it contains two iron clits above the
water level in the agitator cell, fixed inclined in opposite
direction at a difference of nearly 1 meter and add water with
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Construction of Clays - Water Reservoir:
The over flow drains of the cells and the screened clays
water drains are joined to a main drain, carry and discharge
clays water to the first water reservoir. At the end of main
drain before discharging water passed through the spread
out pieces of alum in the drain, which help to settled down
the clay from the water in the reservoir. The discharge of
the drain should be given with joining a pipe of both mouth
opened at 0.3 meter depth below the upper water level kept
in the reservoir for further discharging so that the clay get
the time to separate from the water to settled down. The
reservoir must be good in size and depth according to the
production to be under taken minimum size of 10x6x1.5
cubic meters. The front retaining wall of the reservoir should
be scientifically designed to discharge the over flow water in
to the next water reservoir. Two retaining walls keeping 0.6
meters distance between them will be constructed to make
use of filtration the water. The first wall will be constructed
from the bottom of reservoir and keeping bit sloping towards
the bottom as shown in fig. and keep the wall 0.3 meters
below the capacity level of the reservoir to overflow the water
on this wall. At 0.6 meters distance in between, the next
wall will be constructed leaving the 0.20 meter space free at
the bottom to drain the filtered water and constructed up to
the height of reservoirs capacity level to retain the overflow
water of the first wall. Now in between the two walls gap of
0.6 meters, a scientific filtration is established as shown in
the fig. At the bottom gap along the breadth length of the
wall is filled the bolder stone pieces of 15cm to 18 cm up to
the height of 0.3 meters which may be withdrawn from the
bottom gap of second wall whenever the filter need change.
Then further the gap is filled with grit of 10cm, then 5cm,
then 2.5 cm, then 1o mm and then 20 mesh silica sand
layers covering layer of respective heights of , 0.25, 0.20,
0.15 , 15,and 0.15 meters. The first retaining wall should
be perfectly leveled so that the water is filtered along the
length of the wall. Any settling clay layer on 20 mesh sand
layer may be removed time to time using the wiper and also
the entire filter contents may be renovate easily whenever
needed to replace.

pressure at the top of the feeder so that the feeding sand
first falls on first iron clit and then the next clit which acts as a
primary washing as shown in fig. The stacked crushed sand
as screened through the US 4 mesh screen is feed through
the conveyer to the feeder of the agitator. Then it is passing
through the clits on adding water discharging the solution
at the 1 meter depth from surface water level of the agitator
cell to get better dissolved the soluble contents. Discharging
of sand at overflow level of cell may cause part of fine sand
overflowed in the overflow drain effect the recovery of the
product.
Discharging Pipe
The discharging pipe is made of poly- propylene for longer
life with 125 mm diameter and 3.6meter long, kept vertical,
0.40 mm above the bottom of the agitator cell keeping its’
both the mouth open. This vertical pipe with the help of T
joint, is joined with a horizontal pipe of larger dai.150 mm,
below 1.5 meters from the over flowing level of the cell to
discharge the washed sand on the vibrato feeder discharging
screen. The washed sand enter through the bottom mouth
of the pipe and discharged the sand slurry on the vibrato
feeder screen feeder by the horizontal pipe due to the
principle liquid always try to maintain level with force. With
this principle discharge of sand is continued by adding water
in the feeding feeder. An iron stirrer is kept to enter at the
upper mouth of the vertical pipe to stir up the solution in the
pipe time to time to avoid any chocking of discharging sand
solution as shown in the fig.
Increasing production capacity:
To increase the discharge and production, then increase
the discharging pressure level by increasing the height of
overflow level by increasing the height of agitator cell and
increase the diameter of discharging pipe to discharge
increasing production.
Screening vibrato feeder to Separate Clays’ Water: The
screening vibrato feeder is kept up inclined at the discharging
end. The discharging end has a device to increase and
decrease the inclination as better suited the function to
separate the clays water by screening below and forwarding
the retained material to discharge as shown in fig. The
80—100 mesh screen used for screening clays water is
very delicate. So on the screen frame give the support to
below and above to the fine screen with 4 mesh heavy sheet
metal screen for longer life to separate the clays water. The
discharging pipe discharge the water slurry on the heavy
4 mesh vibrato screen feeder and the clays water will be
screen below through 100 mesh screen and the retained
washed material sand will slid over the vibrato feeder screen
to further discharge. Here adding water will keep clean the
screen and will make easy to separate clays water and fines
from the washed retaining material. The screened clays
water will be drained and joined to the main clays water
drain to discharge in the first reservoir as shown in the fig.
Mining Engineers’ Journal, Vol. 21,
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The filtered water of the first reservoir is collected in to the
similar subsequent second reservoir constructed at bit lower
level of the first, which again filter the receiving water and pass
it in third constructed water reservoir. The second reservoir
also have the similar two retaining walls with similar filtration
arrangements to filter once again the receiving water. The
filtered water of the second reservoir is then collected in
to the third reservoir constructed subsequently at little- bit
lower level of the second reservoir. Thus collecting fresh
water is then recycled for washing M. sand and deposition of
settled clay in reservoir first or may be in long time in second
reservoir be taken out by machine to dump.
This system of filtration of clays water to separate clay and
getting clean water for reuse may be observed in big hotels
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to filter the waste used water to get clean water for reuse
observing the same process constructing the reservoirs and
adding the same filtration system. Even the government
may observe it to clean the dirty drain gutter water to save
water.

chemical with water is added as shown in the fig. Polymer
slurry seems to be made of one or more hydrophilic super
absorbent –produce a thick viscous slurry when mixed with
water, helps in settling the clays. ,
While cleaning the clay reservoir, let give some time to settle
the clay. Thus by passes of sometime the clay precipitated
and clean water floated above may be drain through the pipe
provided for, by opening the valve. Then the thick slurry may
be drawn out by the slurry pump connected at the bottom or
with the help of machine.

Construction & Function of Rubber Wiper:

Merits of the Plant:
Its meritorious quality is producing précised quality of
washed M. Sand. In this plant the feed sand is agitated in the
agitator cell and dissolve clay in water is overflow through
the over flow drain and the washed send settling down the
bottom is discharged on the up inclined vibrating screen
which screened the clays water with washing of adding
more fresh water and the moist sand moved to discharge in
to the second subsequent agitator cell for again once more
washing similarly as a check of précised washing. This way
the M. sand is agitated at two pints and washed at four to
five points.
(2)
The filtration system at the end of reservoir first and second
are provided rubber wiper to wipe settling clay layer on the
filtration layer to keep the water screening clear time to time
as shown in the above fig. The wiper shaft rode is divided in
two parts and each two ends are based on the bearings with
pedicels to be rotate. At the last end of the each rode a handle
is attached to rotate to and fro the wiper rode. On these rods
rubber wiper is attached which wipe the deposited clay layer
on the upper layer of the filter by rotating to and fro the rode,
time to time if required. Operate one time the one part of the
wiper rode and keeping the second part of the wiper clear
for screening the water. This way the filtration system is kept
continue perfectly for screening in running shift. The whole
system may also be renovate whenever if required only by
withdrawing, the bottom base gravel through the bottom
clearance of second wall.

No. 6

Agitator motor with
reduce gear

-2 each

7.5 HP total-15 HP

Water pump motor

2 each

10 HP total---20 HP

Water pump motor

2 each

5 HP Total---10 HP

Discharge Feeder
Vibrating motor

2 each

3 HP Total—6 HP

Conveyer motor with
reducer gear

2 each

5 HP Total—10 HP

Slurry pump to
discharge clay slurry

2 each

7.5 HP Total—15
HP
TOTAL 76 HP OR
56.70 KWH

As operational cost is very low.

Settling of clay in reservoir (I):
The main clays water drain discharged in to the First water
reservoir passing over the Alum pieces spread at the end
point of main drain. Aluminium sulfate is most effective for
settling clay particles. Aluminium sulfate is shortly known
as Alum when added to the slurry water reacts with the
bicarbonate alkalinities present in water and forms a
gelatinous precipitate. This flock attracts other fine particles
and suspended material in the muddy water and settle down
at the bottom of the reservoir. The powder form of alum can
also be used mixing in water. In addition to alum a polymer
Mining Engineers’ Journal, Vol. 21,

Operating power required very less as under:

(3)

(4)
(5)
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There is no wear and tear parts. As such maintenance
cost is nil all most. As such the availability of plant
running is 95% only required greasing time in the
conveyer gears.
No manual power is required to be deployed except
one operating supervisor.
The control panel for auto control, will be designed by
the manufacturer of the plant
January 2020
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Mechanical feeding or loading from a stock pile:
The sand from the stack can be loaded or feed mechanically
as required, by constructing a

Platform as shown in the fig. and using the conveyer belt to
discharge the stacked Material either to load or to feed. The
two side walls are constructed below the platform to operate
the conveyer length and the wall are covered by a strong
iron sheet with a controlling vibrating feeder to discharge the
material on the conveyer running below it. The material heap
is pushed by the loader and keep continued the required
feeding on the conveyer to get the targeted production thus
by mechanical feeding as shown in fig. In case of moist or
wet material the constructed platform should have a bit slope
around it to seep out the water from the wet material.
Acknowledgement:
The Design of the plant based on the principals of liquid
always maintain level. It is designed by author’s long
experience of working for producing washed silica sand.
Conclusive Merits: It is very thrifty M. sand washing plant. Its
erection is very simple and easy and economical. This plant
produces précised quality of washed M. sand. It is a very
simple plant. It does not required any regular maintenance
except keeping an operating supervisor timely greasing
only. No slurry pump, cyclone, pressure pipe linings etc. are
required for producing sand. It is free from any wear, tear
& breakdowns in shift hours, operate with very economical
operational cost with eco-friendly operations.
Reference: Designed by own experience and long workings
in designing and modifying washing silica sand Plant.
Mining Engineers’ Journal, Vol. 21,
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MEAI NEWS
Hyderabad Chapter
The Indian Mining Day was celebrated in The College of
Engineering, Osmania University, Hyderabad in a befitting
manner keeping the theme for the year 2019 "Mining for
Better Tomorrow" by organizing a one day workshop on
"Industry Interaction In Mining Education". It was held on
2 November 2019, organized by the Civil Engineering
Department, OUCE, in association with The Institution
of Engineers (India), Telangana State Centre, The Mining
Engineers' Association of India (MEAI), Hyderabad Chapter,
and Alumni of Mining Engineers of Osmania University and
Kakatiya University in the Conference Hall, Civil Engineering
Department, College of Engineering, Osmania University.
Hyderabad.

SCCL ,NMDC, and CIL. He said all the support would be
extended from their side. He stressed the need for nomination
of a coordinator to oversee the mining education.
Mr Chandra Shekar , Director (Operations) , The Singareni
Collieries Company Ltd and Special Guest, fully supported
the cause of mining education in Osmania University,
Hyderabad and assured in the form of deputing qualified
executives from The Singareni Collieries Company as
guest faculty till adequate permanent staff are appointed.
He also promised to look into the aspect of recruitment of
ME (Mining) Post Graduates in the company especially in
respect of suitable posting once they qualify in the regular
recruitment process. Further, he assured to look into the
aspect of a professor chair from SCCL.

The program was commenced by greetings to all mining
fraternity and The Indian Mining Day pledge was administered.
A brief outcome of the Workshop is highlighted below:

As regards to the project works of ME 2nd Year students
and as requested, he said that GM (R&D), SCCL, would be
advised to guide the students in choosing projects based
on the mutual interest especially in the field of research as
prioritized by SCCL. Finally, he asserted that all support
would be forthcoming from the Company to sustain the
mining course in the College of Engineering, Osmania
University, Hyderabad

Dr Rameshwar Rao, Chairman, Institution of Engineers
Hyderabad, Telangana State Chapter and the Chief Guest
inaugurated the workshop and conveyed his greetings to all
the Mining Engineers and stated that Mining Engineering
Branch is an important discipline catering to the needs of
the country especially in the development of infrastructure
and is vital for the economy and well-being of the people
at large. He assured full support for sustaining the M.E.
Mining course in Osmania University and pledged support
for the recommencement of B. E. Mining in the prestigious
Osmania University Campus Hyderabad from the next
academic year.

A presentation was made by Mr K. J. Amarnath CGM
(Retired) SCCL, on the efforts of the Alumni Association
of Mining Engineering Osmania University and Kakatiya
University to restart Mining Engineering Branch and the
support of the former Vice Chancellor of Osmania University,
Mr S. Ramachandram and former Dean of Engineering Mr
Laxminarayana and few others and the need for sustaining the
course wherein the support of all stake holders are very much
required. Further he narrated how the Alumni Association
is striving hard to promote good education and learning to
the ME students especially by arranging technical lectures
by various experts in the field of mining and conducting
workshops and seminars on different aspects of mining. He
stressed that unless the mining industry come forward to
support the cause of mining education, sustenance of the
Mining Engineering Branch would be at stake. He requested
SCCL, CIL, and NMDC for providing Professor chair at the
earliest in order to attract qualified teaching faculty thereby
ensuring good education. Further, he added that campus
interview should be conducted for placement of ME post
graduates.

Mr J. V. Dattatreyulu , former Director (Operations) , The
Singareni Collieries Company Ltd and guest of honour
emphasised the need for benchmarking of performance in
terms of education and the Institution imparting knowledge.
He stressed the need for active participation of the Mining
Industry in making the students adequately employable
especially in upgrading their skills. He appreciated the efforts
of the Mining Alumni in bringing back Mining Education
in the College of Engineering, Osmania University,
Hyderabad wherein all the other branches of Engineering
are well established and would support the multi disciplinary
requirements of the Mining branch.
Dr Gopal Naik, Head of Civil Engineering Department,
College of Engineering, Osmania University while explaining
about the commencement of Mining education stated that
unless the Mining Industry and the Alumni Association
renders adequate support in the form of infrastructure
development, provision of enough qualified teaching staff
and establishment of laboratory facilities, sustenance of
mining education would be difficult and therefore requested
for providing professor chair from Industry especially from
Mining Engineers’ Journal, Vol. 21,
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Dr Venkatramayya, B E( Mining), College of Engineering,
Osmania University reiterated the need to sustain Mining
Engineering Branch and stressed the need to re commence
BE Mining in order to facilitate an independent Mining
Department in the College of Engineering Osmania
University. He assured that the Alumni Association would
do everything possible to support the Mining Engineering
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Rajasthan Chapter-Udaipur
Skill Council for Mining Sector meet MEAI MEMBERS
AND MINE OWNERS
On the above subject, participation was organized at MEAI
Office on 13 December, 2019 at 5:00 PM. Shri Bikram Sahu
briefed about Skill Council of India, Skill Council for Mining
Sector and role of MEAI, Rajasthan Chapter-Udaipur. He
said that 35,000 persons are to be certified by 31st March
2020 in four districts viz. Rajsmand, Chittor, Udaipur and
Bhilwara.

Branch and would assist the University Authority to seek
support from the Mining Industries in creating professor
chairs. He requested the students of ME Mining to work hard
and be the torchbearers to prove that they are the best in
the business. He requested the University Authority to take
initiatives to discuss the matter of commencement of B.E
(Mining) with the State Administration and the Industries
along with the Alumni Association.
Mr V. Srinivas Rao, a 1960 graduate in Mining, College of
Engineering Osmania University was very enthusiastic
in appreciation of the Alumni and the University Authority
to have re started Mining Engineering Branch. He said
that it is the best thing to have happened in Hyderabad
wherein technical support from various well established
organization viz GSI, NGRI, NRSA, IEI, NMDC, MEAI etc
could be forthcoming. He readily agreed with the request
of College of Engineering to nominate a coordinator to
oversee Mining Engineering Branch in Osmania University
and communicated the approval of the Alumni Association
of Mining Engineers to nominate Mr K. J. Amarnath, B.E.
(Mining), 1974-1979, College of Engineering, Osmania
University as the coordinator. All the stakeholders
unanimously accepted this proposal.

The project SPOC (Head) Training Partner of these districts
are:
1. Shri Vinod Kumar – Rajsmand District
2. Shri Jitendra Sendhav – Bhilwara District
3. Shri Mohit Sharma – Chittor & Udaipur District
4. Shri Arun Kumar Maharaj – Chittor & Udaipur District
In addition to the above, following members were also present in the meeting.
1) Shri A.K. Kothari, Former President, MEAI
2) Dr. S.S. Rathore, Chairman, Rajasthan ChapterUdaipur, MEAI
3) Shri M.K. Mehta, Executive Member, Rajasthan
Chapter-Udaipur, MEAI
4) Shri M.S. Paliwal, Secretary, Rajasthan ChapterUdaipur, MEAI
5) Shri Bikram Sahu, SCMS
6) Shri G. Wangres, Master Trainer, SCMS
7) Shri Ashish Kumar Choudhary, Manager, SCMS
8) Shri Pratap Singh Jhala, Representative of Haveli
Marble
9) Shri Mahveer Singh Jhala, Representative of Haveli
Marble
10) Shri Ram Singh Jhala, Representative of Haveli
Marble

Mr Vijay Babu GM (Retired), SCCL, concluded the one-day
workshop by proposing vote of thanks.

Mine owners were requested to release workers for 3 days
training. Shri Sahu was requested to write a letter to The Director of Mines & Geology. He assured that such a letter will
be sent by NSDC to Principal Secretary, Deptt. of Mines &
Petroleum with a copy endorsed to DMG, Shri Gaurav Goyal
and MEAI Udaipur Chapter.

Mr S. Chandrashekhar addressing the gathering

Dr Rameshwar giving his inaugural address.

For launching the project a meeting shall be organized
where top authorities of the district may be invited. Shri M.K.
Mehta, MEAI, Rajasthan Chapter-Udaipur shall be paid remuneration by the SCMS for coordinating the work in the
area.

Mr J V Dattatreyulu delivering his speech

(L to R) Sh. M.S. Paliwal, Sh. A.K. Kothari, Dr. S.S. Rathore, and Sh M.K. Mehta

Mining Engineers’ Journal, Vol. 21,

No. 6

30

January 2020

MEAI NEWS n

(L to R) Sh. Vinod Kumar, Project(SPOC), Sh. Jitendra Sendhav, Project
(SPOC), Sh. G. Wangne, Master Trainer, SCMS, Sh. Bikram Sahu, SCMS, Sh.
Ashish Kumar Chaudhary, SCMS, Manager, Sh. Mohit Sharma, Project Head,
JKSB & Sh. Arun Kumar Maharaj, JKSB (T.P.)

Sh. Pratap Singh Jhala, Sh. Mahaveer Singh Jhala and Sh. Ram Singh JhalaRepresentatives of Haveli Marble

MEAI leadership meets Chinese delegation from Ministry of Natural Resources
The long awaited meeting between a 3-member Chinese delegation from Ministry of Natural Resources and the MEAI leadership took
place in MEAI HQ, Hyderabad on 23rd December 2019. This meeting was arranged on the request of the visiting Chinese delegation
led by Mr. Gao Limin, Deputy Director General of The Mineral Resources and Reserves Evaluation Centre of Ministry of Natural
Resources, Beijing, China and his colleagues Ms Ma Yanping, Associate Professor and Mr Huang Renyu, Dy. Chief of Staff.
An informal discussion was held between the Chinese delegation and the MEAI Senior members consisting of Dr PV Rao, Dr Sanjeev
Sinha and Mr S Krishnamurthy during 11.00 hrs to 12.00 hrs. The delegation later met the NMDC Chairman cum Managing Director
Mr N. Baijendra Kumar in his office for a brief discussion. They exchanged token gifts and discussed technical aspects related to
mineral exploration and mining.
After a short lunch break, a formal meeting was held between the Chinese delegation and the MEAI leadership represented by its
former Presidents Mr M Fasihuddin, Mr T Victor; Dr VD Rajagopal; NACRI Co-chair Dr PV Rao, NACRI members Dr Sanjeev Sinha,
Life member Mr KS Rao, Secretary General Mr S Krishnamurthy and new SG Appointee Mr M Narsaiah. Mr T Victor presided over
the meeting, on behalf of the Intentional affairs committee of MEAI. In addition to several general points related to MEAI and NACRI,
the following specific points came up for discussion as per the request made by Chinese delegation.
•
The Classification of mineral resources and reserves, also the standards/guides of exploration
•
The experiences of the management of mineral resources and reserves
•
The experiences of the preparations for joining CRIRSCO.
Dr PV Rao made a brief presentation on CRIRSCO-NACRI-MEAI relationship, the UNFC 1997 classification adopted by India and
the Indian Mineral Industry Code for reporting Mineral Resources and Reserves in India (IMIC), the Code that has been approved by
CRIRSCO. The strategy adopted by the MEAI in successfully steering the CRIRSCO initiative in India, leading to admission of NACRI
(National Committee for Reporting Mineral Reserves and Reserves in India) as NRO (National Reporting Organisation) representing
India and MEAI as the PO (Professional Organisation) by CRIRSCO, was also outlined. A printed set of IMIC and the Code of Ethics
documents approved by CRIRSCO as on 1st August 2019 was presented to the Chinese delegates.
The meeting ended with exchange of token gifts and vote of thanks. It was followed by a courtesy dinner arranged by MEAI for the
dignitaries.

Mr Gao Limin, Ms Ma Yanping and Mr Huang Renyu in the middle, posing with MEAI leadership
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Obituary
Dr Harry M Parker
(Last breathed on 19-12-2019)

documentation, as the devil is often in the details. Resource
models should be transparent in all aspects. I despise blackbox software and consultants that hide behind proprietary
methodology. I have always been free in explaining methodology
and in giving away software; I have never lacked for work.
The publicly available GSLIB package is a notable step in
the right direction. The academic community has much to
offer geostatistics; it is a shame that research and training in
the universities is so poorly supported by the mining industry,
including consulting organizations. Many of the advances made
in mining geostatistics during the 1970s and 1980s resulted
from collaborative research. If geostatistics is to flourish, these
ties must be re-established. Otherwise, the field will continue to
develop at a snail’s pace, led by the whims of resource modeling
software vendors.”

Dr Harry Parker is no more. His sad demise
on 19th December 2019 shocked the world
mining community and the members
of MEAI with whom he was intimately
associated over the last 5 years. His
formal association with MEAI started in
2016 with the signing of MoU with CRIRSCO on 24th February
2016 in Phoenix, USA during his tenure as Chairperson of
CRIRSCO. He was the distinguished mentor and guide to
NACRI and helped it develop mandatory documentation to file
membership application of CRIRSCO. His relentless struggle to
promote excellence of the mineral industry professionals will be
remembered for several years to come by the mineral industry.

I was truly inspired by his simple to read and easy to understand
publications on geostatistics during the late seventies and
therefore encouraged me to pursue my doctorate in geostatistics
from IIT, Kharagpur. Though I was fortunate to get admission
for post-doctoral studies in Stanford University in late eighties,
the same could not be fructified for want of funding. I always
felt honoured to know Dr Harry parker in person, an eminent,
illustrious and renowned mining geologist and geostatistician in
the world; and an equally delightful human being.

Dr Harry M Parker obtained his higher education from world’s
foremost institutions viz. B.Sc. and PhD. Geology from Stanford
University (1967, 1975), AM Geology from Harvard University
(1969) and MSc. Statistics from Stanford University (1974).
During his distinguished professional career, Dr Harry Parker
served as Exploration Geologist in The Hanna Mining Co.
(1968–75), General Manager Geology and Geostatistics in
Fluor Corporation (1975–89), and Technical Director, MRDI and
AMEC/ Wood Plc. (1989–till demise). Dr Harry Parker gained
international reputation as an expert in the estimation and Public
Reporting of Mineral Resources and Ore Reserves.

On behalf of the members of MEAI and NACRI, I convey our
deep sympathy and heartfelt condolences to his wife Sue Parker,
children and grandchildren. Pray for his soul rest in peace.

The Society for Mining, Metallurgy and Exploration (SME)
honoured him with several awards and recognitions including
distinguished member (2013) and William Lawrence Saunder
Gold Medal (2020). Dr Harry Parker was awarded the prestigious
AusIMM Institute Medal 2019 in recognition of his eminent
leadership of the resources sector. The award recognizes his
contribution to the promotion of excellence in international public
reporting standards and in the estimation of resources and
reserves. He was an Honorary Life Member of GAA (The Gaelic
Athletic Association). He has been published widely and was a
member of 11 professional organisations.

Dr PV Rao
Editor, MEJ

Dr Harry Parker wrote in his personal statement, I quote:
“I was involved in using geology and geostatistics for resource
modeling for over 30 years. Like the late Haddon King, I have
found that understanding the geological controls (not the
exploration geologist’s guides) on ore occurrence to be of
tantamount importance.

Dr Harry Parker and SME Resource Group during MoU signing with MEAI
at Phoenix, USA in 2016

In general, an ounce of geology is worth a pound of geostatistics;
this may be disappointing to geostatisticians with no geological
background. Tough. Where geostatistics really shines is in the
assessment of the impact of mining selectivity on tonnage, grade
and metal content of resource models. Conditional simulation is
the coming tool for this purpose, and it is a major goal to see
this tool used on all “bankable” feasibility studies. In addition,
conditional simulation should be used to support resource
classification and risk assessment.
I have fought hard and continue to fight for training personnel
to perform geostatistical studies that are rigorous in their
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Dr Harry Parker with NACRI and CRIRSCO Members, CRIRSCO Annual
Meet 2016, Jaipur, India
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conferences, seminars, workshops etc.
MEAI
07 Feb 2020: Environment and Forest Clearance.
organised by Bellary-Hospet chapter at Hotel Malligi,
J.N Road, Hosapete - 583 201, Karnataka. For details
cobtact: K. Krishnudu - +91 9448656260, S. Ravindra - +91
9242222197. Email: meaibhchapter@gmail.com.

Organized by: Australian Centre for Geomechanics (ACG).
Website: http://www.slopestability2020.com/
21-22, May 2020: The IPCC 2020 conference. Making
open-pit mining more efficient and continuous. Hyatt
Zilara Cancun, Mexico. Contact: International Mining Team
Publishing Ltd, 2 Claridge Court, Lower Kings Road,
Berkhamsted, Hertfordshire, England HP4 2AF, UK. Tel: +44
(0) 1442 870 829, Email: lynne@im-mining.com or emma@
im-mining.com

India
2-8 Mar 2020: 36 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
th

23 -30 May 2020: ALTA 2020 Nickel-Cobalt-Copper,
Uranium-REE, Gold-PM, In Situ Recovery, Lithium
Conference & Exhibition. Pan Pacific Perth, 207 Adelaide
Terrace, Australia. Contact: ALTA Metallurgical Services
2020, Allison Taylor, PO Box 1211, Blackburn North,
Australia. Phone: +61411692442, Email: allisontaylor@
altamet.com.au

Abroad
23-27 Feb 2020: PBZN 2020 - 9TH INTERNATIONAL
SYMPOSIUM ON LEAD AND ZINC PROCESSING.
LOCATION: San Diego, United States. Organized by: The
Minerals, Metals & Materials Society. Website: https://www.
tms.org/TMS2020/Programming/PbZn_2020/TMS2020/
Programming/PbZn_2020.aspx?hkey=ae21cd33-e6e34915-b325-2ba1ad6be862

3-5 Jun 2020: FLOTATION 2020. Lima, Peru. Venue: Sol
de Oro Hotel, Calle San Martín 305, Miraflores. Contact:
International Metallurgical Consultants Flotation 2020,
Alfredo Olaya, Mariscal Castilla 889, Santiago de Surco,
Lima, Peru, Email: alfredo.olaya@encuentrometalurgia.
com, Web: http://www.encuentrometalurgia.com.
08 - 09 June 2020: 10th International Symposium on
Biomining (Biomining '20). National Maritime Museum,
Falmouth, Cornwall, United Kingdom. Contact: +44 (0)7768
234 121; bwills@min-eng.com

1-4 Mar 2020: PDAC 2020 - PROSPECTORS AND
DEVELOPERS ASSOCIATION OF CANADA ANNUAL
CONVENTION. PDAC is the World’s Premier Mineral
Exploration & Mining Convention is the leading convention
for people, companies and organizations in, or connected
with, mineral exploration. Toronto, ON, Canada. website:
https://www.pdac.ca/convention.

10 - 11 June 2020: 6th International Symposium on
Sustainable Minerals (Sustainable Minerals 2020).
National Maritime Museum Cornwall, Falmouth, United
Kingdom. Contact: MEI, Barry Wills, Dr., 1 Freeman Collins
DriveTrescobeas Road, Falmouth, United Kingdom. Phone:
+44 (0)7768 234 121, Email: bwills@min-eng.com, Web:
http://www.min-eng.com/

12-13 Mar 2020: MiningTech Africa 2020. Johannesburg,
South Africa. Contact: Spire Events Pte Ltd. MiningTech
Africa 2020, Mahesh Babu, 24 Peck Seah Street #0209Nehsons Building, Singapore. Phone: +65 6717 8500,
Email: mahesh.babu@spire-events.com, Web: https://www.
spire-events.com/conferences

02 – 03 July 2020: GEOMETALLURGY 2020. Sol de Oro
Hotel, Calle San Martín 305, Miraflores, Lima, Peru. Contact:
International Metallurgical Consultants Geometallurgy 2020,
Alfredo Olaya, Mariscal Castilla 889, Santiago de Surco,
Lima, Peru. Email: alfredo.olaya@encuentrometalurgia.
com, Web: http://www.encuentrometalurgia.com

21 - 23 April 2020: MiningWorld Russia 2020. Crocus Expo,
IEC, 65-66 km Moscow City Ring (MKAD), Moscow, 143
401, Russia. Contact: +7 (499) 750-08-28; MiningSupport@
hyve.group
27-30 April 2020: 12th International Comminution
Symposium (Comminution '20). Vineyard Hotel, Cape
Town, South Africa. Contact: +44 (0)7768 234 121; bwills@
min-eng.com

27 - 29 Oct 2020: International Mining and Resources
Conference & Exhibition (IMARC Oct 2020). Melbourne
Convention and Exhibition Centre, Melbourne, Australia.

12 - 14 May 2020: 2020 INTERNATIONAL SYMPOSIUM
ON SLOPE STABILITY IN OPEN PIT MINING AND
CIVIL ENGINEERING. Perth, Western Australia, Australia.

8-13 Nov 2020: IAGS 2020 — 29TH INTERNATIONAL
APPLIED GEOCHEMISTRY SYMPOSIUM. Viña del Mar,
Chile. website: https://iags2020.cl/
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