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Introduction: Mines are being designed for larger and larger capacities. But this is not sufficient unless it is dispatched in a 
efficient way. Depending on location the dispatch can be planned by road or rail. Kanawha systems are the pioneers in the field 
and have been brought to India by M/s Essae  Digitronics (Pvt) Ltd to ensure trouble free environmentally friendly dispatch 
systems
                         
What to look for in your dispatch system.
The system should offer the following facilities. In train loading
a) An accurate weighing systems which gives a guarantee of within 30 kg plus or minus in a 
wagon or truck so that we do not overload or under load. Many systems offer plus minus 250 kg 
which could make a difference of over 15 to 20 tons per rake which upsets economics. b) Should 
be able to load both electric or diesel powered locos so that we can retract the chute while 
electric loco with pantograph crosses and lowered to load the wagon. c) The load and storage 
bins should be so designed with right material so that we can guarantee a minimum 3 year 
life cycle before relining of chutes so that availability goes up. d) The design of bins should be 
after studying flow profile of rock so that it ensures no clogging and free flow of ore to wagons. 
e) The system should offer upgrades when railways upgrade wagons from 66 tons to world 
standards of 100 tons. f) Minimise dust as chutes can be lowered to reduce fall of ore which not 
only minimizes dust but also ensures proper spread. g) Have a system which while loading into 
wagons ensures absolutely no spillage unlike some traditional systems which while loading light 
material like coal cause spillage of 3250 to 300 kg spillage per wagon due to fixed discharge 
position which does not allow compaction and leaves lot of free space. h) Offer capacities upto 
18,000 tons per hour from 4500 tons per hour accurately to avoid demurrage, no overloading, 
certified weighing while loading and a RFID information of wagon wise load

In case of truck loading again it should be a proven system which ensures accurate loading 
system of trucks with certified weight ensuring loading and dispatch of trucks in 2 minutes 
without once again queuing up in front of a weigh bridge. The traditional wagon loaders are 
slow, cumbersome and do not give an accurate weight while a proper loading system would 
ensure correct information of loading, FID data of trucks loaded and smoother dispatch.

What does Kanawaha/Essae system offer:
It offers all the solutions to the above requirement.
a) The bin which stores the ore is made of special steel so that a minimum 3 year guarantee for the linings given for improved 

availability. The bin angle is designed after studying the flow characteristics of material supplied.
b) B) Load bin is provided with load cells to ensure great accuracy of the material loaded. This will ensure full utilization of 

truck or wagon to improve economics.
c) The chute design is so unique that with internationally approved hydraulic systems these can traverse both sideways 

and up and down. This enables passage of pantograph, minimizedudt due to lowering of chute ,proper stacking to ensure 
no spillage unlike chutes which deliver from a height and cause  a spillage of about 250 kg per wagon while filling light 
material like coal. The chute moving up and down and sideways ensures proper distribution of material in the truck or 
wagon.

d) Speed of operation and flexibility:_ In wagons we have achieved up to 18000 tonnes per hour regularly and this can be 
adjusted if railways design bigger wagons in the future with minimum adjustments.

e) Certified loads which are approvable by weights and measures.
f) An ergonomically located control panel which ensures a comfortable place for operator to view the operations and adjust 

for variations of wagon speeds.
g) A RFID system which will give you data of wagon wise load and destination with records available at the touch of a switch.

Simply Kanawaha offers a system which gives a motto install it, operate it and don’t worry about it.M/s Essae Digitronics offer 
attractive annual maintenance contracts to ensure reliability, accuracy and availability. We show some 
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Message from the President……
Dear Friends in the cause of Mining Profession,

I am extremely happy and proud to inform you that our Association has become ‘Vibrant’ now. By appointing Five ‘Sub-
Committees’ - during the 2nd National Council Meeting, held on 9 January 2016, at Goa - for various purposes and 
objectives, and fixing their respective ‘terms of reference’ and ‘time frame’ to perform and give results, MEAI is now put on 
‘vibrant mode’ ! I am glad that the members of these sub-committees have already started functioning, setting their goals 
and action plan in motion. Triggering dynamism in the members of these committees, I am sure you all will agree with me 
that MEAI is no more on ‘silent mode’, it’s a Vibrant MEAI now !! (Details of 5 sub-committees are given separately 
elsewhere in this issue)

Besides these Five sub-committees, the present ‘Editorial Board’ has been reactivated rather than reconstituted. A meeting of 
the Editorial Board was convened at the sidelines of the 2nd National Council Meeting held at Goa. After a fruitful discussion 
among the members present, several progressive decisions were taken. Immediate actions were taken by implementing few 
changes in terms of quality of paper, printing as well as in the method of posting the Journal in an envelope, without any 
fold. Overwhelming appreciations are pouring in from members after noticing these changes in the February issue. One 
such appreciation is –

“……..It is a matter of great satisfaction and pleasure to notice impacts of your leadership on MEAI affairs in general and 

its flagship publication: Mining Engineers’ Journal in particular…….”
It is our ‘vision’ to become a global professional body. Here is an opportunity to fulfill the same. Honoring the decision of 
the National Council, I have arrived in USA on 14 Feb 2016, though at a unsuitable climate, - 3 deg. C, to attend the Annual 
conference of SME (Society for Mining, Metallurgy and Exploration Inc., USA) at the invitation of SME, to be held from 
21-24 Feb 2016, at Phoenix, Arizona. This visit will give opportunity to your President, to renew / explore possible 
collaboration of MEAI with SME with a futuristic approach for mutual benefits. It is worth mentioning that a professional 
relationship was established by MEAI with SME some 20 year back, by the efforts of few of our Past Presidents and Senior 
Members of our Association. But in recent years the collaboration is dormant ? I will be failing if I do not mention the names 
of – M/s. (Late) GKN. Rajan; NS.Malliwal; M. Fasihuddin; TV.Chowdary; KK. Biran; AS. Krishnan; Dr.PV. Rao; BK. Rath and 
Meda Venkatiah, for their foresight.

During this visit, your President will also have the opportunity of having dialogue with CRIRSCO Chairperson and others, 
for furthering the collaboration and finalize the MOU with them to carry forward our collaborative effort of developing an 
internationally acceptable ‘Mineral Reserve Reporting System’ suitable for India.

I wish to recognize Dr.Abani Samal, a Life Member of MEAI, based in USA, a highly recognized and well respected leading 
professional at SME, for his efforts in organizing the invitation from SME as well as bringing together MEAI-CRIRSCO.

With all these happenings you will agree that MEAI is Vibrant indeed. Best wishes,

Camp :USA, 16 Feb 2016

My contact : Office F-10, Angarki Complex, Opp: Fire Station, P.B.No.91, Ponda, GOA 403 401.
Tel: +91-832 2313798; Telfx:+91-832 2317613 ; Res:+91-832 2335428; Cell:9822 123498.

E-mails: presidentvictormeai@gmail.com tvictor2013@gmail.com

T. Victor
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Let us continue the discussion on the draft National Mineral Exploration 
Policy (NMEP), from where we left in the Editorial of February 2016. 
Readers’ attention is drawn to the para 1.8: “Particular attention…for 
the exploration of minerals in which…a poor resource-cum-reserve 
base despite having geological potential for large resources.” In the 
parlance of mineral exploration which always aims at the determination 
of the tonnage using empirical values like the mapped dimensions 
of the ore body in terms of strike length, true thickness and depth 
persistence, and specific gravity of the commodity that is subjected 
to exploration, expressions such as ‘resource-cum-reserve base’, 
‘geological potential’ and ‘large resources’ do not carry conviction 
when used in the context of drawing policy guidelines. This clause of the draft NMEP gives an 
impression that the geological potential for large resources is at variance from the resource 
or reserve per se. Potential is a potential, whether geological or otherwise, since the mineral 
and ore resources are hinged to the geology. Understanding the geology of the ore lode 
or mineral deposit in the prospect is the pre-requisite in mineral exploration. Expressions 
like ‘geological potential’ give handle to cloud the facts in the event the exploration was (a) 
fraught with omission and commission, (b) done without understanding the geology of the 
prospect, (c) conducted not adopting standard operating procedures in this time-consuming 
and expensive exercise, and (d) if the exploration did not yield anticipated results.

In addition, exploration scientists, mineral industry, mine-lease applicants and mine operators 
understand the implications of the terms like ‘resource’ and ‘reserve’, and therefore, usage of 
the vague term ‘resource-cum-reserve base’ in policy document, despite its draft form, does 
not present a good commentary on the knowledge-base of the country’s mineral exploration.

Para1.9 mentions “Exploration… is mostly restricted up to a depth of 120 meters vs…500 
meter and beyond in...Australia / Canada”. In fairness, it needs to be acknowledged that in 
the exploration blocks, 120 m deep boreholes at regular and uniform intervals, and with about 
85-90% core recovery, are capable of yielding reasonably satisfactory results in the form of 
reserves up to 120 m depth. Often, about 60 m-deep boreholes or less deep are also resorted 
to. Deeper drilling of say, more than 120 m depth in G3 exploration by Government-funded 
departments is still a far cry. From 
low drilled depths, the calculation 
of resources with a fair degree of 
confidence and accuracy tends 
to go awry. NMEP shall and must 
necessarily address this issue, by 
fixing mandates on the minimum 
depths of boreholes for various 
ores and minerals, and build 
confidence in the exploration 
agencies, be it government-funded or others, by ensuring financial arrangement for the 
increased depth of boreholes; lest, the confidence of the exploration scientists in assessing 
the reserves with accuracy would continue to face setback.

If appropriate parts of draft NMEP’s para 8.1 are quoted, “There is ambiguous definition of 
prospecting activity in Forest (Conservation) Act 1980....in case of prospecting though few drill 
holes are permitted, 16 boreholes per 10 sqkm for metallics and 20 boreholes per 10 sqkm 
for non metallics…collection of surface samples through trenching / pitting are prohibited…
prospecting has not been defined properly...and entry to forest land remains a big issue 
to prospectors. As most of mineral bearing lands overlap forest lands… provisions of FCA 
1980 need to be amended in the interest of detailed prospecting and exploration for mineral 
investigation, where no degradation of forest is involved; rather, exploration activity needs 
to be exempted from forest clearance”—so they go. Woes of the exploration organizations 
are candidly narrated, but they leave one gasping as to who has to set these things right, as 
these are the demands of the exploration departments for long. NMEP shall address solutions 
through appropriate actions and policy framework, rather than highlighting the issues in the 
policy and leaving them unanswered. If “exploration activity needs to be exempted from forest 
clearance”, the question arises as to who has to initiate action for sanction of this exemption.

NMEP shall address solutions through 

appropriate action and policy framework, 

rather than highlighting the issues in the 

policy and leaving them unanswered. 
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NEws From thE miNiNg world
 India’s nLC to try pilot steel plant using Australian 

technology
 India’s Neyveli Lignite Corporation Limited (NLC) has 

taken the first step to diversify into steel making by 
establishing a pilot research and development (R&D) 
integrated plant based on the Coldry-Matmor process. 
The southern India-based lignite miner has tied up with 
Australia’s Environment Clean Technology to conduct 
a joint feasibility study on the project, a NLC official 
said. The proposed integrated Coldry-Matmor process 
pilot plant would adopt production of steel production 
using lignite and iron ore based on various R&D models 
developed by both Environment Clean Technologies 
and NLC. NLC said that the Australian company would 
help in taking forward the Matmor process through 
reduction of moisture in lignite, accessed from NLC’s 
mines through a Coldry process, and iron-ore would 
be added to make pellets which would be used in iron 
purification and subsequent ingot making. The product 
was expected to have purity of 95%. The feasibility 
report for the pilot plant would be ready by June, 
following which the plant would be constructed along 
with technical support personnel of Environment Clean 
Technology. India’s largest iron-ore supplier NMDC 
Limited has been involved in the pilot plant and would 
be tasked to supply iron-ore, while NLC would supply 
lignite, infrastructure and land for the project. However, 
no information was available on up-scaling the pilot 
project to commercial scale, with officials maintaining 
that such a decision would be taken once the various 
parameters of the completed pilot plant was evaluated 
by technical experts of NLC and Environment Clean 
Technologies. Environment Clean Technologies would 
also evolve its Coldry technology for reduction of 
moisture to low levels of at least 12% in lignite and 
subsequently adapt the technology for the upgrading 
of NLC’s lignite mines. NLC produces an estimated 
39 MT of lignite a year. The miner, which operates 
predominantly in southern India, has three lignite 
reserves—Mine I, Mine IA and Mine II which produces 
10.5 MT, 3 MT and 10.5 MT of lignite respectively. 
The company also operates three lignite based power 
plants in southern India with generating capacities of 
600 MW, 1470 MW and 420 MW respectively.

miningweekly.com: 29-1-2016

 Tropical cyclone Stan passes over Australia’s 
northwest mining ports

 Category 2 cyclone Stan made landfall some 120 km 
(75 miles) northeast of the world’s largest iron ore 
export hub, Port Hedland, in the early hours of 31 Jan, 
the Australian Bureau of Meteorology said. A tropical 
cyclone that crossed Australia’s northwest coast 
early was weakening, although several small inland 

communities were on red alert as it moved inland and 
the risk of heavy swells and storm surges remained. 
Fears that the slow-moving cyclone would intensify to 
a Category 3, or severe cyclone, didn’t eventuate. The 
cyclone was heading inland in a south easterly direction 
and communities in its path were placed on red alert, 
the highest warning, and advised to take shelter in the 
strongest, safest part of a building.

 “There is the potential for destructive winds with gusts 
to 130 km/h near the centre of the cyclone for the next 
couple of hours,” the weather bureau said in a warning 
on its website. Heavy rainfall, flood warnings, rough 
seas and higher than usual tides were forecast as the 
cyclone moves inland and gradually weakens.

 The Pilbara ports of Dampier and Port Hedland, through 
which gas from the north-west shelf and almost half of 
the world’s seaborne iron ore is shipped, were closed 
by authorities. Cyclone Stan is the first of the season 
which usually runs from November 1 to April 30, with 
up to 11 storms, according to forecasters.

indiatoday.intoday.in: 31-1-2016

 Central Appalachia flatter due to Mountaintop 
Mining

 Forty years of mountaintop coal mining have made 
parts of Central Appalachia 60% flatter than they 
were before excavation, says new research by Duke 
University. The study, which compares pre- and post-
mining topographic data in southern West Virginia, is 
the first to examine the regional impact of mountaintop 
mines on landscape topography and how the changes 
might influence water quality. “There hasn’t been a large-
scale assessment of just the simple full topographic 
impact of mountaintop mining, which occupies more 
than 10 percent of the land in the region we studied,” 
said Matthew Ross, an ecology PhD student and lead 
author on the study. “[We found] the impact is deep 
and extensive,” Ross said. “It is locally large and more 
wide-ranging than other forms of mining.” The study is 
published online in the journal Environmental Science 
and Technology.

 In mountaintop mining, bedrock is blasted away to 
uncover coal seams below the surface. Excess rock is 
deposited in nearby valleys, creating what are called 
valley fills. By comparing digitized topographic maps 
from West Virginia before mountaintop mining became 
extensive with elevation data collected by aircraft 
in 2010, the researchers found that the mines and 
valley fills could range anywhere from 10 to 200 m 
deep. Across the region, the average slope of the land 
dropped by more than 10-degrees post-mining. As part 
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The hillside slope of West Virginia’s Headwaters Twentymile Creek 
watershed pre- and post-mining, calculated from elevation maps. 
Images from http://www.minedwatersheds.com/. Photo credit: Photo 
courtesy of Matthew Ross, Duke University.

of the study, Ross collaborated with Duke University’s 
Data+ program to develop a web-based app that 
allows users to toggle between pre- and post-mining 
topographic maps in each watershed of the study. The 
app dramatically visualizes how the landscapes have 
been flattened by the transfer of rock from mountain 
peaks to mountain valleys.

 “We tend to measure the impact of human activity 
based on the area it affects on a map, but mountaintop 
mining is penetrating much more deeply into the earth 
than other land use in the region like forestry, agriculture 
or urbanization,” said Emily Bernhardt, a professor of 
biology at Duke and co-author on the study. “The depth 
of these impacts is changing the way the geology, water, 
and vegetation interact in fundamental ways that are 
likely to persist far longer than other forms of land use.” 
Of particular interest to the team is how the conversion 
from solid bedrock to porous valley fills changes the 
way water moves through the area, and whether this 
increases the likelihood that water will pick up alkaline 
mine pollutants.

 “You go from having shallow soil that is between half a 
meter and two meters deep, to something that is like a 
soil that is a hundred meters deep. The way the water 
moves through those two different landscapes is really 
different,” Ross said. “There are valley fills that are the 
size of an Olympic swimming pool and then there are 
valley fills that are 10,000 Olympic swimming pools, so 
there is a huge range in the capacity they have to hold 
water.” Ross says the data from this study indicates 
a correlation between the total volume of displaced 
rock and the concentration of certain pollutants, like 
selenium, downstream. “We have data that the water 

quality impacts can last at least 30 years, but the 
geomorphology impacts might last thousands of years,” 
said Ross. “Once you have these flat plateaus, it sets 
up a whole new erosion machine and a whole new way 
that the landscape will be shaped into the future.”

 Bernhardt said the findings should also inform planning 
in the region. “Even if we stopped mountaintop mining 
tomorrow, what kind of landscape is going to be left 
behind, and what are the constraints on what the 
landscape can be used for?” Other authors include Brian 
McGlynn of the Nicholas School of the Environment 
at Duke University. The web-based visualization tool 
was developed in collaboration with Aaron Berdanier, 
Tess Harper, and Molly Rosenstein. This research 
was supported by grants from the Foundation of the 
Carolinas, the Wireless Intelligent Sensor Network 
IGERT the NSF Graduate Research Fellowship 
Program, and the NSF Hydrologic Sciences Program. 
Data used in the study was provided by the West 
Virginia Department of Environmental Protection.

today.duke.edu: 5-2-2016

 Chile produces 5.79 MT copper in 2015, virtually flat
 Top copper producer Chile produced 5.79 MT of the 

red metal in 2015, a slight 0.2% increase from a year 
earlier, even as some companies responded to a deep 
rout in metals prices with output cuts, government 
data showed on Friday. In December, Chile churned 
out 495 953 t of copper, a 5.5% decrease from the 
year before, dragged down by falling ore grades. Chile, 
which produces around a third of the world’s copper, 
is struggling with dwindling ore grades in many of its 
ageing deposits.

 At the same time, a steep fall in the copper price, 
sparked by weakening growth in top consumer China, 
has led some producers to reduce output. Mines in 
Chile produced 52747 tons of molybdenum last year, 
a 7.7% increase from 2014. In December, production 
of molybdenum, a metal used to harden steel, jumped 
10.5% to 5082 tons.

miningweekly.com: 29-1-2016
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mEai sNippEts
l Tata Steel scales down iron ore mining at Canada 

facility
 Tata Steel has cut down on iron ore mining operations 

as well as stabilisation measures at its plant in Canada 
due to “challenging conditions” in steel and ore markets, 
a move that will impact jobs. The scaling down is taking 
place at Tata Steel Minerals Canada’s (TSMC) Direct 
Shipping Ore (DSO) project involving mining, crushing, 
washing, screening and shipping the sinter fines and 
pellet fines to Tata Steel’s European steel making 
facilities. TSMC is a joint venture between Tata Steel 
and the Alberta-based New Millennium Iron Corporation 
(NML) with the steelmaker being the majority partner 
with 94% stake. It is developing iron ore deposits in 
Quebec and Newfoundland and Labrador in Canada.

mining.com: 21-1-2016

l HC nod to traditional limestone, sandstone mining 
in State

 The High Court of Meghalaya has allowed traditional 
excavation and transportation of limestone and 
sandstone in the State. The Court, however, said that 
for grant of any new mining lease (excluding traditional 
excavation and transportation of limestone and 
sandstone), the State authority should seek clearance 
from the State Level Environment Impact Assessment 
Authority (SLEIAA) instead of CEC as directed in the 
judgment and order of the Court dated November 26, 
2015. The High Court order came after one Balios 
Swer of Khliehriat filed a petition praying to allow the 
petitioner to continue with the traditional mining of 
sandstones and limestone and transportation from 
the area with sparse vegetation unfit for any kind of 
cultivation and situated in remote hills terrain.

theshillongtimes.com: 28-1-2016

l odisha: Mining affected people to be provided with 
pucca houses

 All mineral bearing districts have been asked to create 
District Mineral Fund (DMF) by March this year, Mines 
minister Prafulla Mallick said. The Fund will be utilised 
for various developmental activities in mineral bearing 
districts, sources said. The mining affected people 
will be provided with pucca (permanent) houses, safe 
drinking water and infrastructural facilities among 
others, Forest and Environment Secretary S C 
Mohapatra said. Mallick further informed that funds for 
developmental activities in the mining affected areas 
will be released from April.

 The Odisha government already had announced to 
invest Rs.900-crore for the infrastructure development 
of 508 villages affected by mining activities in 
eight districts, Keonjhar, Angul, Dhenkanal, Jajpur, 
Jharsuguda, Sundargarh, Mayurbhanj, Koraput.

iamin.in: 6-2-2016

l India to end decades-old state monopoly on coal 
mining

 The Indian government is fine-tuning details to allow 
private companies to commercially mine the commodity 
in the country beginning in spring, for the first time in 
four decades. Coal secretary Anil Swarup told Reuters 
the government has already singled out the mines it 
plans to auction, and is now working on other terms, 
such as eligibility criteria for mining firms to take part 
and whether and how to set up revenue sharing. 
The move, analysts say, could finally help solving an 
acute fuel shortage that threatens to choke industrial 
activity in India. But they also warn that any attempts 
to liberalize the sector may have huge impacts for Coal 
India that currently controls about 80% of the country’s 
production.

 India is the world’s third-largest producer of coal, 
behind China and the U.S. Yet it relies heavily on 
imports because of mismanagement and an onerous 
bureaucracy in coal exploration, production and power 
generation. As a result, nearly a quarter of India’s 
1.2 billion people have no electricity, according to the 
World Bank. Delhi’s output target for Coal India is 1 
billion tonnes a year by 2020 with private sector mining 
contributing another 500 MT by that time to make 
the country less reliant on imports. Timing, however, 
doesn’t seem the best. Coal prices are at multi-year 
lows amid global oversupply, and foreign firms have 
faced difficulties to investing in India, such as troubles 
with getting the necessary mining permits. Some 
private companies also worry that the best quality 
mines would be left for Coal India.

mining.com: 8-1-2016
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1. Waste dumps as Construction Material
Just imagine huge waste dumps of Kolar Gold Field started 
slowly disappearing and in a couple of years the entire dump is 
moved out leaving several acres of land available for re-use. Is 
this possible? Definitely possible. Now, who would want these 
boulder stones lying unused for several decades–obviously the 
crusher owners of Bangaluru. A construction company, some 
years back, after some feasibility studies, approached BGML 
authorities, and then got stuck in bureaucratic red tape. That 
was a several years back, now the scenario is different and 
favorable in terms of stress on environmental mining, reduction 
in carbon emission etc. And imagine huge revenue it would 
generate as royalty. We have supportive ministries manned 
by enlightened proactive officers. Under these circumstances 
when all the stakeholders—crusher owners, BGML and State 
Govt–can collaborate to work out a mutually beneficial formula 
to make available several million tons of dumps to willing 
consumers.

This concept is applicable to several such dumps lying as 
waste across our nation’s mining areas. With the booming 
infrastructure, especially for roads and ports, the requirements 
of aggregates, morrum for road construction and armour stones 
for break water construction for ports--are several million tons 
and these huge requirements could be met by making use 
of available nearby waste dumps. The estimate of quantity 
required for the up-coming Vizhingham Port (armour stones) 
as well as Ganga Bridge (aggregates) is around 6 to 7 million 
tons of freshly quarried boulders. We can save if we can avoid 
quarrying by making use of nearby waste dumps.

The said construction company made use of this concept 
successfully in one road construction project. They approached 
the nearby private cement company and placed their proposal 
to take away their waste. The owner immediately used this 
opportunity getting his old dump yard cleared, exposing further 
several acres of fresh area for mining limestone. These dumps 
were generated manually when the company produced cement 
for the construction of Hiracud dam soon after Independence. It 
was a win-win situation for all the three stakeholders, the state 
govt (royalty revenue), the construction company (minimum 
quarrying) and the mine owner.

MEAI can help to reuse waste as a facilitator–to bring together 
concerned stakeholders, on case to case basis, for a mutually 
beneficial, workable solution to make use of nearby waste 
dumps on the request of the company / contractor undertaking 
the job. This way MEAI would do a service to Nation–helping to 
re-use mining waste. Individual quarry owner / mining company 
cannot tackle this issue of their own as it involves dealing with 
multi-level govt agencies. We have veteran mining professionals 
who can appreciate these efforts and come forward to extend 
their influence. We have a dynamic proactive President who is 
a member of Managing Committee of FIMI, a platform through 
which MEAI can raise the issue to get Ministry’s or IBM’s 
clearance. If we are all convinced, the next level of action is 
packaging such kind of proposal with a little bit of sweetener–

rEadErs’ ViEws
the cost of which is negligible compared to the huge benefits. 
MEAI’s efforts would be appreciated at the national level and 
nation would be thankful. MEAI can charge a fee from the 
beneficiary for our efforts, to strengthen MEAI funds.

P.K. Govindaswamy
LM No: 628 / TN

2. Miners’ assistance to farmers
Mining appears to be as old as farming, because minerals 
are used since time immemorial for housing (clay, limestone, 
laterite), medicinal (iron, silver, mica, zinc) or use of diamond, 
silver and gold. Mining is mother of all industry, because it 
provides basic raw materials to all industries. It provides tools 
to agriculture / farm to Supercomputer.

Miner who is real player in mining industries to winning of ore 
segregates of all materials (clay, low to high grade ores) and 
use them up to the life of mine to develop the mine as beautiful 
place to look. Wherever we got opportunity to work as Statutory 
Mines Manager, we witnessed the mine as place to visit again 
and again with praiseworthy work. We had developed paddy 
fields by scientific reclamation with channelized provision of 
water for lift irrigation. The aboriginal people of those localities 
were happy to see their fields green amidst barren land. They 
also cooperated in carrying out that activity.

Er. Hemant Kumar
LM-2021

3. Mou
It is appreciable that IBM and NRSC entered into MOU for 
monitoring various mining activities. Monitoring of the mining 
activities based on the ground realities should have been done 
all these years. Monitoring by remote sensing should sort out 
differences in physical inspection of mines. We have noticed 
that physical inspection reports become routine observations 
rather than special identification of mining activity or geological 
changes and whether the area falls within the lease area or not. 
Besides, what is required is mineral conservation. Observations 
and suggestions should be based with technical data and 
practical difficulties in implementation. The recommendations 
should have all supportive documents and plans need to be 
worked out.

M. Gunesh
AME (Retired)

4. renewed Appearance of MEJ
i) I received a hard copy today. It looks good and presentable 

now with no folds. The dimensions of the journal have 
changed and I am confident all will appreciate it. Your 
vision and the execution of the Editor and support of the 
SG have made the long-awaited change possible.

Prof. b.b. dhar
Delhi Chapter

ii) Very pleasant to see a dramatic change in getup / look, 
quality of paper and so on of the Mining Engineers’ Journal. 
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Now it is comparable to many of the standard journals but 
technical content of the papers need to be looked into. 
Of course, good efforts are required to get significant 
contributions. I consider it is as a good beginning. Kudos 
to all those concerned for bringing out such good looking 
journal.

S.V. Satyanarayana
Hyderabad Chapter

iii) It is a matter of great satisfaction and pleasure to notice 
impacts of leadership on MEAI affairs in general and its 
flagship publication: Mining Engineers’ Journal in particular. 
It is seen as very impressive colour combinations in the 
improved get-up of the latest Feb 2016 issue also. Thanks 
to the untiring efforts of the Editor, Publisher and their team 
that have ensured a regular and timely publication of each 
issue in time-bound manner. This is a great achievement 
for MEAI and augers well for its growth! Some suggestion 
for further improvement:

1. I endorse the views on reconstituting and enlarging the 
Editorial Board for MEJ and holding frequent meetings 
of the same alongside Council Meets. Peer review of the 
technical papers is thankless and tedious job, but must be 
carried out to enhance the quality of the papers. It must 
be done by known and empanelled subject experts and in 
a given time limit. However, it should not lead to avoidable 
paper rejection, delays and deter publications material 
submitted by nebulous writers.

2. Mining companies’ profiles need be published including 
those from the Central PSUs and State PSUs in addition 
to the major private mining and mineral exploration sector. 
Besides, summaries from the multinational players in 
mineral and mining sectors may also find place for general 
information and reference of members.

3. Mining companies’ reports on adopted good mining 
practices and environmental concerns can also be 
covered as advisements at a nominal cost.

4. News about the activities of the various Chapters of 
MEAI should find prominent place in the Journal along 
with some photo overage to garner their involvement and 
support.

5. 36th International Geological Congress is scheduled to 
be held in New Delhi in 2020. Extracts from its website 
should be flashed to increase awareness and encourage 
larger participation by all stake-holders including the 
minerals and mining sector. With best wishes,

Sudesh Kumar Wadhawan
<wadhawansk.leo@gmail.com>LM, Rajasthan-Jaipur Chapter

iv) This month’s Magazine’s get up and the cover system 
used for posting the magazine are very good. The paper 
and printing is also good. I congratulate the President, 
Secretary General and the Editor for achieving this.

K.S.Subbarao
<kssubbarao.2010@rediffmail.com>

v) The new look of our MEAI Magazine is very attractive and 
beautiful with better quality in print and paper. Hope to 
keep it up.

 I wish our Association should grow much stronger 
technically and the experienced Mining Engineers, 
Geologists and Mining Economist knowledge should be 
utilised by the industry and mining community in large 
and all State Govts and Central Govt for betterment of our 
Country.

M. Gunesh
<guneshmusti@gmail.com>

vi) The suggestions of the membrs of Editorial Board have 
been implemented in the February 2016 issue of MEJ. 
My congrats and wish MEJ to improve further in days to 
come.

P. C. bakliwal
<pc_bakliwal@yahoo.co.in>

UNiqUE achiEVEmENt oF mEai 
liFE mEmbEr shri K. s. rao

The Book titled ‘Sudoku Made Easy’ authored by Shri 
K. S. Rao, Life Member of MEAI has won him a National 
Record in the form of ‘Limca Book of Records’ on 4 
February 2016. His book was reviewed earlier in Mining 
Engineers’ Journal. Members of MEAI congratulate him 
for his achievement.

Manganese Mineral Technology 
development & Marketing business, M/S 

Shiv Shankar Enterprises (SSE GoA)
Lab, pilot plant testing, Microscopy, for flow sheet designing, 
Innovative technologies design available for Pyro metallurgy 
and Hydrometallurgy, Products developed: MnO, MnSO4. 
(EMD, Micronutrients in progress).

100% exports of all grades of 60%Mn in MnO product, 
Technology available. For more details contact us at our 
E-Mail ID kshir.saiteja@gmail.com or call us at our cell no’s 
91-9637087056 / 9325378978 Goa.
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1.0 InTroduCTIon
Rampura Agucha mine is the world’s largest zinc mine. It has 
an ore production capacity of 6.15 million MT per annum, with 
best-in-class zinc-lead reserves grade of 15.4%. Open-pit 
mine at Rampura Agucha commissioned in 1991. It is located 
230 kms north of Udaipur, in the State of Rajasthan in India. 
In addition to open pit mining, HZL is currently extracting 
Lead-Zinc deposit by underground stoping methods at 
deeper horizons below the currently operating open-pit 
mine. The open-pit has reached up to an RL of +100m. 
At the same time the mine management is exploiting the 
continuing ore body below +18mRL by underground stoping 
methods. Currently underground mining is envisaged at the 
horizon -5 to +18 mRL, which is being extracted in one level 
using a back filled stoping method, as there is a cap rock 
of about 80m currently separating the open pit from this 
stoping level. However, as the pit will be deepened in the 
coming years till +18 RL, a crown pillar of about 60 m shall 
be left below -5 mRL and the underground stoping shall 
be commencing below -62 mRL using a similar sub-level 
back filled stoping method. The extraction of the stopes in 
the upper level (-5-+18mRL) is in operation with backfilling 

dEsigN oF stopiNg sEqUENcE aNd sUpport sYstEm
For bacKFillEd stopEs optEd bElow opENpit hard rocK miNE 

at rampUra-agUcha miNE
Vivek Kumar Himanshu a* & A. Kushwaha b

a - Assistant Professor, National Institute of Technology, Rourkela
b - Chief Scientist & Head, Bord & Pillar Mining Division, CSIR-CIMFR, Dhanbad

* Corresponding author. Tel. : +91-8102496571, Email address: vivekbit07@gmail.com

Manuscript received: 28-10-2015; Received after Peer Review and Accepted: 17-1-2016.

Abstract
Rampura-Agucha mine is world’s largest zinc mine with annual production of 6.15 million MT. Mine is currently operating as 
open pit up to 100 mRL with a depth of 300m, stoping is under operation between levels -5 mRL to +13 mRL. Stopes are being 
extracted using transverse longhole stoping method. Cross cuts are developed at an interval of 30m each. Stopes are being extracted 
as primary stopes of 15m width along cross cuts, next 15m works as pillar which will be extracted later after complete extraction 
and backfilling of primary stopes. Backfilling of excavated stopes are in progress using cemented rock fill (CRF). Numerical 
modeling has been done for stability of Drivages, crosscuts, stope back and design of stoping sequence. Model geometry has been 
made with extensions ranging from 500W to 1000E and -500 mRL to +400 mRL. Rock mass properties tested at CIMFR, 
Dhanbad has been used as input parameters and it has been calibrated to validate response of stoping results from field. Insitu 
stresses measured by M/S Messy India Ltd have also been used as input parameters. Properties of CRF have been used as per tested 
data obtained from CIMFR, Dhanbad. Safety factor contours have been plotted using Sheorey rock failure criterion and it has 
been observed that Drivages and crosscuts needs to be supported up to 2m height, and similarly stope back have to be supported 
up to 5-6m height using cable bolting. Support design using resin encapsulated rock bolt have been formulated based on results of 
numerical modeling. Stoping sequence design suggests simultaneous extraction and filling of primary stopes by dividing it in to 2-3 
blocks. Stoping operation takes place from hanging wall to footwall of the ore body as stope A, B and C.

using cemented rock fill, which will helps in restricting the 
rock mass movement due to underground excavations on 
the working open pit.

2.0 GEoLoGY
The lead-zinc deposit of Rampura Agucha Mine occurs within 
a Pre-Cambrian Banded Gneissic Complex. The graphite-
mica-sillimanite gneiss is the host rock for mineralization. 
The sulphide deposit is a lens shaped ore body striking NE-
SW with length about 1550m and width varying from few 
meters in the NE widening to as much as 100m in the central 
to SW section. The deposit has been explored to a depth of 
1065m. The mine is having a reserve of 109.8 million Mt @ 
1.98% Pb and 13.92% Zn, as on 31.03.2013. The ore body 
dips to the SE at between 50° and 80° (with an average of 
60°). The sequence of rocks from hanging wall to footwall 
can be broadly grouped as under:

1. Garnet-biotite-sillimanite gneiss (GBSG) with 
intermittent bands of calc-granulites amphibolites and 
aplites/ pegmatites.

2. Graphite –mica-sillimanite schist
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3. Calc-silicate rocks
4. Amphobolites
5. Mylonite rocks
6. Pegmatite
7. Granite gneiss.

3.0 MInInG METHod
The ore body in the block between +18mRL and -5mRL 
has been delineated between N 750 to S 650 from surface 
exploration and further underground exploration is being 
carried out from +13mRL. The dip of the ore body is varying 
from 45° to 55° due South East and general strike direction 
is N500E- S500W. The underground working access is via 
a decline from surface, which is developed in safe zone 
after leaving a buffer zone of approximately 230-300m from 
ultimate open pit boundary for minimizing any impact of 
movement associated with the open pit and the footwall. 
The decline is at a gradient of approx 1 in 7 (5.5m Width x 
5.0m Height) touching +13mRL at about centre of ore body 
strike length. The equipment and person access is provided 
by the decline. The second opening is a shaft having 7.5m 
diameter. Footwall drives are at safe distance (about 30 to 
40m) from ore body. Footwall drives are connected to the 
decline.

Extraction of stope is taking place from hanging wall to 
footwall side of the ore body. Cross cuts are developed at 
an interval of 30 m each. Extraction of ore takes place along 
this crosscut making excavation of 15m as primary stope 
and next 15m is left as pillar. This next 15m will be extracted 
later as secondary stopes after backfilling primary stopes. 
Backfilling is done using cemented rock fill. Sequence of 
stoping is shown in Figure 1. Current status of stopes is 
shown in Figure 2.

Figure 1: Sequence of stoping at Rampura-Agucha Mine

4.0 nuMErICAL ModELLInG
Numerical modelling has been conducted using Finite 
Difference software, viz. FLAC3D of ITASCA Consulting 
Groups Inc., Minnesota, U.S.A. The safety factor block 
contours presented for elastic modelling are evaluated using 
a programming environment (FISH) of the above software 
and the theory behind the safety factor evaluation is Sheorey 
rock failure criterion (Sheorey , 1997).

Figure 2: Status of stoping at Rampura-Agucha mine

4.1 Rock properties
Mine management had collected core samples from 
four boreholes such as AGT9C, AGT10C, AGT11C and 
AGT12C drilled in the footwall of the ore body and sent 
to Geomechanical laboratory of CIMFR, Dhanbad for 
determining their Physico-mechanical properties. Rock 
properties generated from tested rock core samples are 
given in Table 1.

Table 1: Tested rock properties used for numerical 
modeling of Rampura-Agucha mine

Young’s
Modulus, 

GPa

Poisson’s
ratio

Compressive
Strength, c

MPa

Tensile
Strength, 
t MPa

Rock 
density, 
Kg/m3

11.57 0.15 40.48 7.03 2814

    
The Rock Mass Rating (RMR) estimated by AMC Consultant 
Private Limited based on Bieniawski classification 
(Bieniawski., 1978) is given below:

Hanging wall 45

Foot wall 50

Ore body 40

Average rMr 45

4.2 Fill Material Properties
HZL proposes to use Cemented Rock Fill (CRF) for the 
stoping between -5 to +18 mRL. Some of the samples of 
CRF have been sent to CIMFR, Dhanbad and tested results 
have been used for numerical modelling study which is 
summarised in Table 2.

Table 2: Tested properties of CRF
used for numerical modelling

Young’s
Modulus, GPa

Poisson’s
ratio

Rock density, Kg/
m3

0.45 0.24 1962
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4.3. In Situ Stress
At Rampura - Agucha site, Mesy India Pvt. Ltd. had conducted 
Insitu stress measurements at 3 borehole locations. The 
average stress field established from the tests (AGT-35 
Borehole) reads as,
SH = 13.02 + 0.0219*H MPa
Sh = 7.064 + 0.0092*H MPa
Sv = 0.02814*H MPa

From the average direction obtained from the test results, 
the maximum principal stress is considered parallel to the 
strike of the ore body in the numerical models. The above 
insitu stress field is higher as compared to theoretically 
estimated values; however as these are real measurements, 
these values are used for numerical modelling studies.

4.4 Numerical Modeling Strategy
Three-dimensional numerical model has been generated 
for modelling of transverse stopes below existing status 
of open pit. The model is having vertical dimensions from 
-500mRL to +400mRL (Surface). The horizontal bounds 
across the strike direction will be from 500W to 1000E. All 
the development roadways near the stopes, such as the 
Drivages and crosscuts are also incorporated in this model.

5.0 rESuLTS And dISCuSSIonS
5.1 Stability of current open pit
Currently open pit is under operation up to 100 mRL, and 
there is a parting of about 80m from stoping level. It has 
been suggested from studies that there should be a parting 
of crown pillar of about 60m between open pit and stoping 
level. Block contour of stresses (Fig. 3) of the open pit and 
underground geometry shows presence of lower vertical 
stresses of about 0-5 Mpa near open pit working. In higher 
depth from open pit working stresses are coming up to 20-
30 Mpa which shows absence of effects of stresses due 
to open pit working at higher depth because presence of 
this much stresses can be obtained due to vertical loading 
itself.

5.2 Stability of Drivages
Contour of safety factor around Drivages (Figure 4) shows 
presence of safety factor of 1.5 (which is required for long 
term stability) is limited up to 2m height from the Drivages. 
Similar behaviour of model response has been observed 
for Drill and Extraction Drivages of both hanging wall drive 
and footwall drive. So this failure region of 2m has to be 
supported by structural elements for stability purpose.

5.3 Stability of Cross cuts
Stability analysis based on safety factor contours (Figure 
5) using Sheorey failure criterion shows presence of safety 
factor up to 1.5 (which is required for long term stability) is 
limited up to 2m height from cross cuts, so this 2m height 
has to be supported artificially for stability purpose.

Figure 3: Block contour of vertical stresses near open pit working

Fig. 4: Contour of safety factor around Drivages.

5.4 Design of Stoping Sequence
5.4.1 Stoping Sequence for Primary Stopes
Model has been simulated for partial and whole extraction 
of primary stope in different steps, Analysis of safety factor 
results (Figure 6) shows that a larger part of the stope back 
got unstable while complete extraction of ore body without 
filling. So another model has been simulated taking partial 
extraction and corresponding filling of the

Figure 5: Safety factor contour around crosscuts
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Ore body using cemented rock fill and it has been found 
from safety factor contours as shown in Figure 7 that region 
of unstability in this case is up to 2.5 m from the stoping 
height. Same model has been extended along dip direction 
by extraction and filling, and on this basis this primary 
stope has been divided as stope- A, B and C. First 5m from 
hanging wall side of the ore body is stope A, next 5m is 
stope B and last 4m width of the ore body is stope C. One 
model has been analysed for complete extraction and back 
filling of stopes A and B and excavation of stope C. At the 
same time stope A has also been extracted along another 
cross cut and behaviour of both primary stopes has been 
analysed. Safety factor contours (Figure 8) shows that 
backfilled part is stable, and extraction of stope C shows 
unstable region up to 5m height from stoping area which has 
to be supported. Stability analysis of stope A along second 
crosscut shows unstable region limited up to 2.5 m from 
stoping height (Figure 9).

Fig. 6: Safety factor contour for complete extraction of a primary stope

Figure 7: Safety factor contour for extraction stope A of a primary stope

Figure 8: Safety factor contour for backfilling of stope A & stope B and 
extraction stope C of a primary stope

Figure 9: Safety factor contour for simultaneous extraction of stope A while 
extraction of stope C along another crosscut.

5.4.2 Stoping sequence for secondary stopes
Model has been simulated for complete extraction and 
backfilling of two primary stopes and extraction of adjacent 
secondary stope A. Safety factor contours (Figure 10) shows 
unstable region of 5m along primary stopes which must have 
been supported during time of extraction itself. Unstable 
region of about 2.5m height is observed from secondary 
stope, which has to be supported for safe operation and 
further extraction.

6.0 dESIGn of SuPPorT SYSTEM
Supports required for each development roadways for the 
stoping horizon -5 to +18mRL have been designed based 
on the height of rock load determined using numerical 
modelling. For drivages and cross cuts, as the dimensions 
are similar, the rock load height obtained are in the range of 
1.5-2.0m .On the basis of numerical modelling results, rock 
load (RL) at different locations can be estimated using the 
following equation:

Figure10: Safety factor contours for backfilled primary stopes and excavated 
secondary stope -A
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RL =  x h1.5, where  is the density of rock.
 RL is required support load density.
 h1.5 is the height of safety factor contour below safety 
factor 1.5.

During installation of rock bolts/ cable bolts in the roof, the 
support load (AL) can be estimated using the following 
equation:
 AL = (nxbc) / (wxsp),
Where, n=no. of bolts in a row,
 w=stope width,
 Sp=spacing between two rows
 bc = bearing capacity of bolt

The factor of safety of the support system is defined as F = 
RL / AL.

The support requirement for individual stope development 
regions are as given below.

The footwall drive and extraction drives are to serve 
for longer duration, as compared to the cross-cuts. The 
maximum rock load height to be supported is found to be 
2.0 m from numerical modelling (Figure 4). The sides of the 
drivages may also be supported due to the height (5.0m) 
of the drivages, and as the drivages are to serve for longer 
time. From the yield zones it has been observed that the 
required support load is of only 2m height rock load,

RL = 2 m X 2.814 t/m3 = 5.628t/m2

If 4 numbers of resin encapsulated rock bolts of length 2.4m 
are put in 1.5m X 1.5m grid Spacing, then support load is

AL = (4 x 20) / (5.5 x 1.5) = 9.7 t/m2

Therefore Factor of safety will be = 9.70 / 5.628 = 1.72 > 1.5 
which is required for long term stability. In addition to bolting 
in the roof, side bolting is also recommended.

The support pattern suggested for drivages using 2.4m long 
full column grouted resin bolts are given in cross-section and 
plan views in Figure11. These supports are mandatory for 
all drivages in the upper level +13mRL and the lower level 
-5mRL, which include the footwall drive, extraction drive, ore 
drive, hanging wall drive, etc.

6.2 Support Design for Cross-cuts
In cross-cuts also the rock load height was determined to 
be 2.0m. Therefore the support pattern for the roof would 
remain the same as that required for the drivages. However, 
as the cross-cuts are more of temporary roadways, the side 
supports may not be required. The support pattern thus 
suggested for all the cross-cuts in the caverned levels are 
as given in Figure 12.

6.3 Stope back support
The stope back at +18mRL need to be supported using 
cable bolts from all the crosscuts and ore drives of +13mRL 

Figure 12: Plan and sectional views of support pattern for Cross cuts.

Figure 11: Plan and sectional views of support pattern for Drivages.

to ensure good stope back stability. The cable bolting should 
be done with 6.0m long cable bolts.

7.0 Instrumentation and Monitoring
The stopes are being monitored using rock mechanics 
instruments such as borehole extensometers, tape 
extensometers and stress cells.

In stoping region, the stope back has been monitored from 
cross cuts/ore drives using stress cells, to study the increase 
in induced stress while extracting the primary stopes, and 
also while deepening of the open pit. The stress cells have 
been installed in the upward direction, and the direction of 
measurement is in the strike direction, as that is the major 
horizontal stress direction.

The performance of the CRF is also monitored from the 
footwall and hanging wall movement after stoping; this have 
been done using borehole extensometers. Upward installed 
borehole extensometers can give an idea of open pit floor 
stability

The stability of the secondary stopes after the completion 
of primary stopes can be monitored from the cross-cuts 



MEJ,  Vol. 17,     No. 8 March   201618

Figure 13: Schematic layout of instrumentation using MPBX and VW stress cells

of secondary stopes in +13mRL level using borehole 
extensometers installed downwards and towards the skin 
of the secondary stopes. Tape extensometers are being 
installed in Drivages, cross-cuts and cross-cut junctions, to 
study the stability of the Drivages.

A schematic of the instrumentation layout of Multipoint 
borehole extensometers (MPBX) and Vibrating wire stress 
cells (VW) is given in Fig.13. Layout of instrumentation plan 
of tape extensometers at +13 mRL is given in Figure 14 and 
at -5 mRL is given in Figure 15.

7.1 Analysis of Instrumentation Results
7.1.1 Results of MPBX
Multi point bore hole extensometers of 5 different anchor 
lengths – 9.5m, 8.5m, 7.5m , 6.5m and 5.5 m has been 
installed at 10 different locations as shown in Figure 
13. Analysis of results of monitoring data shows almost 
negligible anchor displacement in these locations, yet some 
of the locations have experienced a displacement of up to 
3-4 mm

Figure 14: Schematic layout of instrumentation plan using Tape 
extensometer at +13 mRL

Figure 15: Schematic layout of instrumentation plan using Tape 
extensometer at -5 mRL

7.1.2 Results of VW Stress Cells
VW stress cells are installed in 10 different locations as 
shown in instrumentation plan Figure 13. Analysis of results 
of stress cells shows presence of high cumulative stress 
change at some of the locations up to -6.9 Mpa. Although 
mostly there is negligible change in stresses.

7.1.3 Results of Tape Extensometers
Tape extensometers have been installed in different 
Drivages and cross cuts. Locations of installation of tape 
extensometers are shown in Figures 14 & 15. Analysis of 
monitoring data at these locations shows displacement of 
drivages in average ranging from -5mm to +5mm.

8.0 ConCLuSIonS
•	 Rampura	 Agucha	 mine	 is	 operating	 underground	

exploitation of the ore body along with existing open 
pit mining operation. Numerical modeling approach 
have been utilized for stability analysis and design of 
support system for development openings and design 
of stoping sequence. Model has been simulated for 
this purpose using geometry as per dimensions of 
Drivages and cross cuts and situation of existing open 
pit. Tested rock mass properties and measured insitu 
stress conditions have been incorporated in model. 
Safety factor contours have been plotted using Sheorey 
failure criterion.

•	 The	 simulation	 results	 for	 drivages	 and	 crosscuts	
shows unstable region of 2m height which has to be 
supported as per support design shown in Figures 11& 
12. There is a gap of about 80m between existing open 
pit and stoping level which is sufficient as a crown pillar 
of 60m has to be left below ultimate pit.

•	 The	 simulation	 has	 been	 carried	 out	 for	 stoping	
between -5mRL to +13 mRL. Models have been 
made for complete extraction of primary stopes and 
simultaneous partial extraction and filling of primary 
stopes. Based on model response results of vertical 
stresses and safety factor have been analysed and 
based on that stoping sequence has been framed. As 
per model result analysis, it has been suggested that 
primary stopes should be extracted in 2-3 different 
stopes extending from hanging wall to footwall side of 
the ore body.

•	 The	 simulation	 has	 been	 carried	 out	 for	 secondary	
stopes after complete extraction and filling of adjacent 
primary stopes. Behaviour of CRF has been analysed 
using model response and support parameters have 
been accordingly designed. It has been recommended 
to support stope back using 6m length cable bolting.

•	 Instrumentation	for	rock	mechanics	monitoring	has	been	
done at different location to observe any movements or 
stress changes during stoping operations. Continuous 
monitoring of rock movement is recommended to 
validate results of numerical modeling study.
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InTroduCTIon
There is a growing awareness that mining and road 
development has major environmental impacts. Major 
environmental impacts of mining and related activities such as 
road construction include damage to sensitive ecosystems, 
loss of productive agricultural lands, resettlement of large 
numbers of people, permanent disruption of local economic 
activities, demographic change, accelerated urbanization, 
and introduction of disease. In general, mining industry 
involves surface and subsurface exploration and exploitation 
of minerals, economically with minimum degradation to the 
environment. Mining is inevitable because minerals are 
prime sources of energy as well as needs of industries such 
as steel, cement and other day to day activities. Therefore, 
mining is necessary for nations to have adequate and 
dependable supplies of minerals and materials to meet their 
economic and defense needs 

at acceptable environmental, energy, and economic costs. 
For example, most bauxite ore is converted to aluminum 
oxide, which is used to make aluminium heat and additives. 
Though there have been improvements to mining practices 
in recent years, significant environmental risks still remain. 
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a holistic approach For ENViroNmENtal impact assEssmENt 
oF miNiNg with spEcial rEFErENcE to watEr rEsoUrcEs

b. K. Purandara

Abstract
Environmental management is a strategic issue for mining, road construction and transport
system. In particular, the impact of mining, roads and road use are the key issues in the development of any country. Mining is 
one of the most important activities essential for the growth and development of any country. But it is also a well-known fact 
that mining activities cause pollution and degradation of natural resources. However, if proper precautionary measures are taken, 
impact on the mining may be minimized. Therefore, in the present study a holistic approach is adopted to understand the impact 
of mining on various aspects such as water quality, groundwater flow and soil erosion and sedimentation. A case study pertaining 
to Ghataprabha sub-basin (Lat: 15o50’ and 16o12’, Long: 74o00’ and 74o27’) in parts of Maharashtra and Karnataka state has 
been studied using field, laboratory and mathematical models. In the Ghataprabha catchment, parts of Chandgad taluk is known 
for bauxite mining which was later on abandoned. This study is an attempt to compare the impact of mining on the environment 
while the mining was carried out with that of the existing condition subsequent to abandoning mining activity. The major issues 
considered for the comparison are surface and groundwater quality, groundwater recharge, soil erosion and sedimentation issues. 
Past data have been collected from various organizations and from literature. In order to compare the past and present situations 
mathematical models such as SWAT (groundwater recharge), WEPP (soil erosion) and WATSED (Water and Sediment Yield 
models) were applied. The results indicated that the mining rehabilitation activities viz., afforestation can reduce the adverse effect 
of mining and to restore the original condition to a greater extent. The restoring activities should include afforestation with suitable 
species, maintenance of mining area, restricting the vehicle movement and human interference.

In recent years, the mining is viewed in a different angle 
focusing mostly on adverse effects. Water contamination 
is one of the serious concern of the mining industry due 
to dumping of mine waste rock and tailings which are least 
managed over the decades after closure. These impacts 
depend on a variety of factors, such as the sensitivity of local 
terrain, the composition of minerals being mined, the type of 
technology employed, the skill, knowledge and environmental 
commitment of the company, and finally, our ability to monitor 
and enforce compliance with environmental regulations. As 
mine technologies are developed to make it more profitable 
to mine low grade ore, even more waste will be generated 
in the future. Since environmental impacts from mining and 
road development are quite common, such projects usually 
call for comprehensive environmental assessment studies. 
In this connection detailed investigations have been carried 
out in part of Ghataprabha sub-basin with regard to water 
quality, soil and groundwater characteristics. 

STudY ArEA
Ghataprabha river is one of the southern tributaries of the 
Krishna in its upper reaches. The catchment of the sub 
basin lies approximately between northern latitudes 150 45’ 
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and 160 25’ and eastern longitude 740 00’ and 750 55’. The 
river basin is 8,829 square kilometers wide and stretches 
across Karnataka and Maharashtra states. The river 
Ghataprabha rises from the Western Ghats in Maharashtra 
at an altitude of 884m, flows eastward for 60 k m through the 
Sindhudurg and Kolhapur districts of Maharashtra, forms 
the border between Maharashtra and Karnataka for 8 km 
and then enters Karnataka. Tamraparni River is a tributary 
of river Ghataprabha joins the main stream at Daddi. A dam 
has been constructed at Hidkal in Hukkeri taluk (Belgaum 
district, Karnataka, India) to impound 2200 Mm3 of water. 
The present study is restricted to Ghataprabha catchment 
up to Daddi. L and use pattern is an important aspect for 
determining the various hydrological phenomena like 
infiltration, overland flow, evaporation and interception. 
Further, land use pattern has significant influence on the 
quality and quantity of runoff available from it. The spatial 
distribution of land use in Ghataprabha representative basin 
is shown in Figure 1. The catchment is mainly covered by 
shrubs (about 35%) with only 14% of forest cover. Rest of 
the area is covered by agriculture land (43%) and 8% fallow 
land.
 

Figure 1: Ghataprabha sub-basin with sampling locations

METHodoLoGY
For assessing the physico-chemical characteristics, surface 

and groundwater samples were collected from selected 
locations in and around mining area and also from other 
locations of the catchment based on land use pattern, 
soil and lithology. The samples were collected during pre-
monsoon of 2014. Chemical parameters such as, pH, 
Electrical Conductivity, Total Dissolved Solids, Chlorides, 
Fluorides, Nitrates, Phosphates DO, BOD, etc were 
determined using the Standard Methods recommended in 
the manuals (APHA, 2005). Past data were collected from 
State and Central Government Departments.

field determination of Infiltration and Hydraulic 
Properties: Infiltration and hydraulic properties were 
measured using Disc permeameter (Perrroux and White, 
1987). Soil Analysis was carried out by sieving. 

Modeling: The SWAT model (Arnold et al., 1998) is process 
based, computationally efficient, and capable of continuous 
simulation over long time periods. Major model components 
include weather, hydrology, soil temperature and properties, 
plant growth, nutrients, pesticides, bacteria and pathogens, 
and land management. In SWAT, a watershed is divided into 
multiple sub-watersheds, which are then further subdivided 
into hydrologic response units (HRUs) that consist of 
homogeneous land use, management, topographical, 
and soil characteristics. The HRUs are represented as a 
percentage of the sub- watershed area and may not be 
contiguous or spatially identified within a SWAT simulation. 
Alternatively, a watershed can be subdivided into only sub-
watersheds that are characterized by dominant land use, 
soil type, and management.

The hydrology model is based on the water balance 
equation,

 å t

t t=1
SW =SW+ (Ri-Qi-ETi-Pi-QRi)

 
Where, SW is the soil water content minus the 15-bar water 
content, t is time in days, and R, Q, ET, P, and QR are the 
daily amounts of precipitation, runoff, evapotranspiration, 
percolation, and return flow; all units are in mm.

Ground water flow contribution to total stream-flow is 
simulated by creating a shallow aquifer storage. The water 
balance for the shallow aquifer is

 Vsai = Vsai-1 + Rc - revap - rf- percgw - WUSA

Where, Vsa is the shallow aquifer storage (mm), Re is 
recharge (percolate from the bottom of the soil profile) (mm), 
revap is root uptake from the shallow aquifer (mm), rf is the 
return flow (mm), percgw is the percolate to the deep aquifer 
(mm), WUSA is the water use withdrawal) from the shallow 
aquifer (mm), and i is the day.
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WEPP Model
Physically based models simulate the individual components 
of the entire erosion process by solving the corresponding 
equations; and so they have a wider range of applicability. 
Also, such models can assess both the spatial and 
temporal variability of the natural erosion processes. The 
Water Erosion Prediction Project (WEPP) is a computer-
implemented, physically based, distributed-parameter 
model that predicts soil loss and deposition using a spatially 
and temporally distributed approach (Foster and Lane, 
1987; Nearing et al., 2001; Laflen et al., 1991, 1997). This 
model is very sensitive to a large number of variables, i.e. 
parameters concerning vegetation, management, soil, 

Table 1. Surface water quality in and around Bauxite mine (2000 and 2014)

Sl.
No

Parameter
Here Chandgad Kowad Daddi

2000 2014 2000 2014 2000 2014 2000 2014

1 pH 6.3 6.8 5.90 6.40 6.35 7.20 6.75 7.20

2 Turbidity (NTU) 4.1 2.8 18.1 7.80 8.1 7.6 5.70 5.3

3 EC (µS/cm) 186.5 85 2150 86.35 135.5 95.8 278.6 206.8

4 TDS (mg/L) 120.9 62.1 1290.0 53.53 88.08 59.39 195.05 135.96

5 TH (mg/L) 35.22 22 65.70 18 64.35 44 65.55 76.44

6 TA (mg/L) 34.33 42 135.56 66.34 34.37 32 46.85 41.21

5 Chloride (mg/L) 34.67 13.87 139.35 14.96 88.35 18.13 78.35 22.31

6 Fluoride(mg/L) 0.46 0.2 2.30 0.3 1.32 0.4 0.62 0.4

7 Sulphates (mg/L) 35.55 5.75 36.76 2.5 22.90 5.25 28.15 4.20

8 Nitrates (mg/L) 14.59 11.56 14.98 7.11 11.22 9.5 10.95 10.7

9 Phosphate (mg/L) 4.55 3.60 4.26 2.2 5.92 5.25 5.99 4.20

10. Calcium(mg/L) 22.56 4.21 67.55 6.73 55.34 12.62 39.59 20.19

11 Mg (mg/L) 5.34 2.92 3.93 0.49 4.67 3.40 7.77 6.81

12 Na (mg/L) 18.32 10.90 22.78 13.80 20.16 13.80 11.45 18.30

13 K (mg/L) 2.10 1.3 4.89 1.3 3.79 3.10 8.95 7.11

topography, climate, channel and impoundment properties. 
It is a process-based continuous simulation model and is 
gaining popularity worldwide for the use of state-of-the art 
technology.

rESuLTS & dISCuSSIon
In the present investigation surfaces and groundwater 
samples were analyzed during the pre-monsoon period of 
2014. The results of the surface and ground water quality of 
Ghataprabha sub-basin are analyzed and the various water 
quality parameters determined for the surface water samples 
and groundwater samples were given in Tables 1& 2.

pH value in the study showed variation between 6.3 to 7.2. The 
pH was considerably lower in the 2000 than in the year 2014. 
In Chandgad area (mining location), pH was 5.9 indicating 
the acidic nature of water. It is also interesting to note that 
in all the locations water exhibited acidic characteristics 
during the year 2000. However, an improvement of surface 
water quality was noticed in the year 2014 after mining 
rehabilitation. pH improved to 6.4 in Chandgad and in other 
areas, it was almost close to 7. Turbidity (18.1 NTU) in the 
area was also considerably higher than the permissible limits 
during the study period. Observations were taken during the 

year 2000, after abandoning the mining activities. The higher 
turbidity is attributed to the dumping of waste rock materials 
as well as due to erosion from the disturbed catchment 
areas. Electrical conductivity and TDS are much above the 
permissible limit. Electrical conductivity was 2150 µs/cm and 
TDS 1290 mg/L in the vicinity of mining area where as it was 
very low in the upstream (Here, 186.5 µS/cm) and also in 
the downstream, Kowad (93.5 µS/cm) and Daddi (278.6 µS/
cm). One of the interesting observation is that there was a 
higher concentration of fluoride in Chandgad during the year 
2000 which showed a gradual decline towards downstream. 
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Table 2: Ground water Quality parameters in and around bauxite mine (2000 & 2015)

Sl.
No

Parameter
Here Chandgad Kowad Daddi

2000 2015 2000 2015 2000 2015 2000 2015

1 pH 6.20 6.25 6.10 6.30 6.12 6.25 6.25 6.20

3 EC (µS/cm) 146.5 252.2 72.60 86.80 93.5 98.97 373.11 197.82

4 TDS (mg/L) 77.25 136.43 38.56 47.20 65.45 59.37 195.05 135.96

5 TH (mg/L) 47.77 92.45 24.70 26.54 20.35 74.61 111.55 46.45

6 TA(mg/L) 44.36 74.78 36.66 28.34 40.29 43.55 73.65 44.24

5 Chloride(mg/L) 12.68 13.87 13.35 14.96 12.45 14.15 15.53 15.31

6 Fluoride(mg/L) 0.76 0.71 0.85 0.52 0.32 0.42 0.52 0.45

7 Sulphates (mg/L) 5.55 19.65 12.76 12.50 3.92 8.15 11.25 5.25

8 Nitrates (mg/L) 13.51 11.66 6.88 4.91 6.82 14.51 20.95 12.7

9 Phosphate (mg/L) 2.35 3.56 1.46 1.85 1.69 0.75 4.45 3.80

10. Calcium (mg/L) 13.55 29.42 6.05 6.75 7.37 30.26 17.69 15.95

11 Mg (mg/L) 3.84 5.32 2.55 2.49 2.67 2.40 7.70 1.81

12 Na (mg/L) 14.32 27.90 9.78 10.75 13.56 22.80 29.15 26.33

13 K (mg/L) 0.60 1.37 1.98 0.95 1.79 4.18 6.90 7.15

However, the concentration was quite nominal during the 
year 2014. This clearly shows that though there is a marginal 
impact of mining activities, the area can be brought to the 
normal stage if adequate measures are taken to improve 
the soil conditions and eco-hydrological status. Nitrate 
concentration also was considerably high which could be due 
to the discharge of waste materials to river water. In the case 
of nitrate no improvement was found in the concentration. 

All other parameter such as Total Hardness, Total Alkalinity 
(TA), chloride, sulphates, phosphates, calcium, magnesium, 
sodium and potassium were found to be well within the 
permissible limit. Therefore, it is evident that there is no 
impact on groundwater quality in the study area. This result 
has limitations as the wells are located few kilometers away 
from 3-4 km from mining belt. Table 2 shows the variation of 
water quality in around bauxite mines in Chandgad taluk. 

Modeling concept: The total catchment area of the sub basin 
is 1050 sq.km, in which more than 90% lies in Maharashtra 
and rest falls in Karnataka (Belgaum district). Most of the 
representative basin area is flat to gently undulating except 
for isolated hillocks and valleys. In the present study, the 
SWAT model was set up for the Ghataprabha representative 
basin, following the step by step procedure outlined in 
the SWAT user guide (Luzio et al., 2002). The study area 
delineation was followed by automatic parameterization of 
streams and subdivision of the sub-basins into Hydrologic 
Response Units (HRUs) based on soil and land use data 
and a predefined threshold of 5% soil and 5 % land use. The 
maximum HRU size was 446.27 km2 and the minimum was 
0.17 km2. The model was simulated for the period: 1990-2005. 
The sensitivity of SWAT-simulated discharge to model input 
parameters was analyzed using the automatic sensitivity 
analysis technique. The purpose of the sensitivity analysis 

was to determine the most sensitive model parameters that 
needed to be given high priority during model calibration. 
Two cases of sensitivity analysis were done. The abstraction 
coefficient, soil evaporative compensation factor (ESCO), 
and the threshold water depth in the shallow aquifer for 
revap (GWQMN) were the three most sensitive model 
parameters for the Ghataprabha sub-basin. Since rainfall 
is the major input to the hydrological system, the modeled 
output can be affected. Generally, the higher the number of 
sub-basins modeled in a watershed, the higher the number 
of rainfall stations utilized by the model. Consequently, 
the model output is more accurate. The HRU is the lowest 
sub-division in SWAT, and the number of them modeled is 
determined by the land use and soil threshold defined by the 
user. Increasing the number of HRUs in a watershed with 
diverse plant cover increases the accuracy in the prediction 
of loadings from sub-basins, which in turn results in a more 
accurate output (Neitsche et al., 2010).
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Table 3 shows the groundwater recharge estimated by using 
SWAT model. Groundwater recharge studies shows that there 
is no significant impact on groundwater recharge during the 
study period. The results based on SWAT model, indicated 
that the recharge characteristics of the representative 
basin mainly depends on the rainfall pattern, soil and land 
use types. Therefore, the small scale mining activity with 

adequate precautions will not harm the entire catchment 
characteristics, so that the average recharge is maintained 
in the catchment. It is also noticed that even in the specific 
mining area recharge characteristics were improved after 
rehabilitation activities, particularly afforestation and related 
activities.

Table 3. Groundwater Recharge Estimated by using SWAT model

Sl No Year
Rainfall
(mm)

Groundwater
recharge (mm)

Estimated
Groundwater recharge (%)

1 1990 1129.15 473.38 41.92357

2 1991 1499.19 759.49 50.66002

3 1992 1303.54 671.02 51.47675

4 1993 1174.73 544.22 46.32724

5 1994 1585.45 856.4 54.01621

6 1995 697.38 272.93 39.13648

7 1996 1123.74 509.64 45.35213

8 1997 1725.81 976.31 56.57112

9 1998 1007.12 377.72 37.50496

10 1999 1381.47 750.75 54.34429

11 2000 1327.22 651.95 49.12147

12 2001 937.76 346.11 36.90816

13 2002 729.0 247.9 34.00549

14 2003 628.37 195.87 31.17113

15 2004 1331.3 589.27 44.26275

16 2005 2347.91 1455.56 61.99386

Average 1245.571 604.90 48.56467

Soil characteristics
To assess the impacts of mining on soil in the mining and 
adjoining areas, six samples were collected and analysed 
for textural characteristics. Table 4 shows the particle 
distribution in the mining and adjoining areas (locations are 
marked in figure 1, from 1 to 6). 

The above observation indicates that sand particles are the 
most dominating grain size in the study area. In the mining 
area, clay is also considerably high. The high per cent of 
sand shows that, there is a possibility of higher recharge in 
this part of the catchment. In order to confirm the above fact 
infiltration studies were carried out using Disc permeameter 
(Perroux and White, 1988). Table 5 shows the infiltration rate 
before mine rehabilitation and after rehabilitation. Results 
clearly demonstrated that the rate of infiltration increased 
significantly over the years after mining is stopped and 
rehabilitation was done. Saturated hydraulic conductivity 
and pore characteristics were also improved.

Table 4. Particle size analysis of soil samples in around the 
mining area

Sl. 
No.

Location
% of 

gravel
% of 
sand

%
of silt

% of
clay

1 Barren 5.00 18.43 29.57 47.00

2 Barren 0.60 53.40 14.50 31.50

3 Agriculture 2.70 30.62 11.68 55.00

4 Agriculture 4.50 51.65 26.35 17.50

5 Barren 8.10 44.40 21.25 26.25

6 Barren 0.20 88.77 3.03 8.00

Application of WEPP Model
Soil erosion was estimated in two regions viz. mining area 
(with large quantity of waste rock materials) and the other 
areas dominated by barren land. In this case, daily rainfall 
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Table 6. Estimation of Runoff & Sediment Yield based on 
Daily Rainfall events

Sl
No

Rainfall event/
day (mm)

Runoff
(mm)

Soil loss
(kg/sq.m)

Dumped soil 
in mining area

1. 200 -250 120-150 0.10-0.16 0.85-1.35

2. 150-200 99-117 0.08-0.12 0.75-0.95

3. 100-150 55-84 0.04-0.10 0.2-0.56

4. 50-100 26-52 0.03-0.06 0.08-0.13

5 <50 6-18 0.01-0.03 0.01-0.04

pattern was studied in the region based on available data. 
Accordingly, rainfall pattern was classified into

Table 5. Infiltration Characteristics of soils in and around the 
mining area

Sl.
No

Land use
Soil
type

Infiltration
rate (mm/hr) 
before mine 
rehabilitation

Infiltration 
after

rehabilitation
(mm/hr)

1
Barren land
(mine area)

Light 
Loam

14.5 24

2

Barren 
(mine
activity 
region)

Sandy 
Loam

22.40 33

3 Agriculture
Medium 
Loam

36.00 33

4 Agriculture
Heavy 
Loam

9.00 9

5 Barren
Sandy 
Loam

26.50 22

6 Barren Clay 18.56 12

5 groups (200-250 mm; 150-200 mm; 100-150 mm; 50-100 
mm and less than 50 mm). Results (Table 6) obtained from 
the WEPP model clearly showed that there is significant 
variation in the soil erosion rate in the mining area and 
non-mining area. In the mining area on an average, the 
rate of erosion is about 3 times more than the barren land 
or non-mining area. Similar study was done by Purandara 
(1997) and Priya (2014) in Malaprabha sub-basin where 
large mass of soil is dumped during the excavation work of 
Kalasa-Banduri nala.

ConCLuSIonS
Water quality investigations have shown that the water 
quality in the mining area gets affected due to large 
quantity of sediment discharge. In the present study, there 
is an increased fluoride content in the surface water which 
indicates the impact of mining and of waste rocks. Higher 
fluoride content was also reported by earlier researchers. 
Observations also confirmed that the quality of water gets 
improved after properly rehabilitating the mining area.

Groundwater recharge did not show any significant variation 
during the study period. Study substantiated that climatic 
factors and land use types are the major factors which 
control recharge features. However, if the area disturbed 
is too large (if deforestation and road construction etc. 
are active) the impact of mining may be marginally crop 
up. Infiltration characteristics of the soil showed significant 
improvement over the years. Infiltration rate increased after 
the rehabilitation was done in the mining area.

Soil erosion is 3-4 times more in the mining area due to 
dumping of soil. It is also observed that mining and road 
construction are the major contributors of soil erosion. 
However, a drastic reduction in the erosion rates may be 
achieved if adequate restoration strategy is adopted. At the 
outset, the managers should be concerned with harvesting 
impacts, site preparation disturbances, amount of tree that is 
removed and the acclamation of fuel from fire suppression.
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MEAI LIfE InSTITuTIonAL MEMbErS’ dISTInCTIon:
M/s. V.V. MInErAL bECoMES ToP EXPorTEr for THE 
SEVEnTH TIME
M/s.V.V.Mineral bagged the top exporter award for the 
seventh consecutive year from the Government of India at a 
function in New Delhi on 28.01.2016.

Union Minister Mr. Kalraj Mishra distributed the award to Mr. 
V. Subramanian, Director, M/s.V.V.Mineral.

The company has received several certificates viz., ISO 
14001:2007 and OHSAS 18001:2004. M/s.V.V. Mineral is 
also the top exporter from VOC Port (Tuticorin Port) and for 
the last 12 years has been receiving the top exporter award 
from port officials. The company has special rights under 
the ‘Star Trading House’ category and has been given a 
Green Card for certain special rights owing to large amount 
of Export. The company was also awarded in the past of 
exporting minerals that control global warming and also 
useful in production of computers, mobiles etc.

mEai NEws
MEAI rAJASTHAn CHAPTEr – JAIPur: rEPubLIC dAY 
CELEbrATIon AT MInInG WELfAE CEnTrE, JAIPur
Shri P.C.Bakliwal, secretary of the Chapter welcomed all 
the members with greetings on the auspicious occasion of 
Republic day at Mining welfare Centre of Rajasthan Chapter 
Jaipur . He invited Shri M.L.Jhanwar, a senior life member 
of MEAI to hoist the National Flag which was followed by 
National anthem.

A large number of members were present in the function 
which was followed by discussions on the Draft Rajasthan 
Minor minerals concession Rules 2015 (RMMCR, 2015). 
A number of changes, modifications and additions were 
suggested to be placed before the Rajasthan government in 
the forth coming meeting called by the department.
 

M/s. TrAnSWorLd GArnET IndIA PVT. LTd. bECoMES 
ToP EXPorTEr
M/s. Transworld Garnet India Pvt. Ltd. bagged the top 
exporter award from the Government of India at a function 
in New Delhi on 28.01.2016.Union Minister Mr. Kalraj Mishra 
distributed the award to Mr. Sakthi Ganapathi, Sr. Manager, 
V.V. Group of Companies.

The company received several certificates viz., ISO 9001, 
ISO 14001 & OSHAS 18001. The company is having Mines 
and Mineral processing Units in Andhra Pradesh and 
Tamil Nadu. Also the company is providing several welfare 
amenities to the nearby villages of both Andhra Pradesh 
and Tamil Nadu States. The company is bagging this award 
continuously for many years.
 

Flag Hoisting by Shri M.L.Jhanwar

Group Photo of members present 

National Anthem

Shri M.L.Jhanwar and P.C.Bakliwal

MEAI rAJASTHAn – udAIPur CHAPTEr:
On 10th February, 2016 Mining Engineers’ Association of 
India Rajasthan Chapter Udaipur organised a mega Blood 
Donation Camp at Udaipur in the Conference Hall of College 
of Technology And Engineering, M L Sukhadiya University in 
association with Smt Sunder Devi Kothari Charitable Trust, 
Seth Jugal Kishor Sarswati Devi Choudhary Charitable Trust, 
CTAE, Hindustan Zinc Limited and other social organisations 
of Udaipur.

The Chief Organiser of the camp was Shri A.K.Kothari, 
National Vice President I of MEAI. Dr. P.K.Dashora, Vice 
Chancellor of Maharana Pratap University of Agriculture 
and Technology, Udaipur and Shri Akhilesh Joshi, Global 
Zinc President, Hindustan Zinc Ltd were the Chief Guests. 
Shri B.P.Nandwana, Dean CTAE, Sansthapak of Narayan 
Seva Sansthan Padam Shree Dr. Kailash Manav and Dr. 
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Y.S.Kothari, Former District Governor of Rotary Club were 
the Guests of Honour.

159 units of Blood were collected in the camp. The donors 
were students of CTAE College, S.S.College of Engineering, 
Students of Deaf and Dumb School and representatives 
of various social organisations. Each donor was felicitated 
by gift article arranged by Seth Jugal Kishor Sarswati Devi 
Choudhary Charitable Trust. 
 

GW of solar energy generation. He also agreed to the 
suggestion of installing a pilot plant.

Shri Sudhir Gupta, proprietor Enterprise Development 
Associates introduced the concept of Solar Energy in simple 
layman terms, describing various energy forms and how 
best solar energy can be used in mines.

The inaugural session ended with a vote of thanks by chapter 
chairman Shri O.P. Gupta. Shri Gupta, while paying his 
gratitude to all. Emphasised the need of continued support 
from one and all for achieving the target for which Mining 
Welfare Centre is being built.

First Technical session as chaired by Prof: B.B. Dhar and 
Shri R.K. Bhandari of RRECL.

First speaker, Mr. Sunit Mathur, GM RRECL gave a very 
informative and easy to understand presentation on various 
government policies, schemes and procedures to avail 
subsidies on installation of roof top solar plants. RRECL 
is nodal agency for the implementation of government 
objectives, policies and schemes.

Second speaker, Shri M M Bharadwaj, Chairman mPower 
Green Energy appreciated the efforts of MEAI and explained 
solar power plant functioning. He also highlighted benefits of 
using solar water pumps.

Shri Akshay Chaturvedi, Director Solsken Energy, the next 
speaker, described step by step approach of his company 
in serving a client to install a solar power plant. Giving 
examples of successful operation of solar power plants 
abroad, he wondered why there should be any doubt in its 
success in India.

The presentations were followed by Q & A session and 
concluded with report by Chair and co chair and enlisting of 
possible recommendations.

Second Technical Session was Chaired, in turn first by Prof: 
Bhandari and than by Shri A.K. Jain MD REIL. Co chair Shri 
S.C. Suthar, from Shree Cement Ltd.

The session highlight was a presentation by Shri Mukesh 
Mathur, GM, REIL. He highlighted the objectives, policies 
and business activities of the company. Its role in serving 
the Solar Power sector through manufacturing line and the 
achievements and awards won by REIL were highlighted.

Open discussions followed. Session concluded with report 
by chair and co chair.

Days’ proceedings concluded with a vote of thanks by 
Member National Council and chapter vice chairman Shri 
Anil Mathur, who assured that conclusions drawn at the 
workshop and recommendations formulated will soon be 
forwarded to appropriate departments and and agencies.

MEAI nEWS-JAIPur CHAPTEr 
MEAI Rajasthan- Chapter Jaipur celebrated its 7th 
Foundation Day on 13th February 2016 at Mining Welfare 
Centre. The occasion was marked by a Workshop on “Use 
of Solar Energy in Mining”

Shri Raj Kumar Rinwa, Hon’ble Minister of Mines, Forest and 
Environment, Government of Rajasthan was the Chief Guest 
of the function, presided by Shri A.K. Kothari, National Vice 
President – I, MEAI. Present in the celebrations, as guests 
of honour and special guests were Prof: B.B. Dhar, Prof: 
Sushil Bhandari, Shri A.K. Jain, MD Rajasthan Electronics 
and Instrumentation Ltd. (REIL), Shri R.K. Bhandari, Director 
Technical, Rajasthan Renewable Energy Corporation Ltd. 
(RRECL) & Shri A.K. Saxena, DMG (Retd.), GoR.

At the outset, guests were given a floral welcome and the 
lamp was lit by the guests. Shri P C Bakliwal, Secretary of the 
chapter, while welcoming the guests, members, participants 
and the media, gave an account of the chapter activities 
and highlighted the achievement in the construction of the 
Mining Welfare Centre. Shri Ajay Kulsreshtha, LMMEA and 
programme coordinator informed about the objectives of the 
Workshop highlighting the importance and need to adopt 
Solar Power at Mines.

Distinguished guests, while congratulating the chapter and 
members on foundation day, expressed their views on the 
importance and possibility of using solar energy in mines.

Hon’ble Mines Minister, GoR extended heartiest greetings 
to the chapter on foundation day and congratulated for 
conducting workshop on a subject, so important to mining 
industry. He assured all possible support to the cause of 
association and outcome of the workshop.

Shri A.K. Jain MD REIL, speaking in the inaugural session, 
expressed that mining industry alone can contribute in 
achieving 8 to 9% of the ambitious target of achieving 60 
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The Mining Engineers’ Association of India presents awards sponsored by the Industry/individuals to the selected individuals 
during Annual General Meeting every year. Nominations for the following awards to be presented are invited in the prescribed 
form, so as to reach the Secretary General by 31st March 2016. Applicants will be allowed to apply for one award only in a 
year. 

(A) nomination are invited for the year 2015 for the following awards:
1. MEAI - Sitaram rungta Memorial Award for the best paper on Mining related issues during the year 2015 
2. MEAI nMdC Award for significant contribution to Iron Ore Industry during the year 2015.
3. MEAI Simminds Award for significant contribution to limestone industry during the year 2015.
4. MEAI Smt. bala Tandon Memorial Award in recognition of contribution to Mining Industry for improving ecology, 

environment and afforestation during the year 2015.
5. MEAI Abheraj baldota Memorial Gold Medal Award (Mining Engineer of the year 2015) in recognition of significant 

contribution to Mining Industry by a Mining Engineer with 20 years of experience in the Industry.
6. MEAI Abheraj baldota Memorial Gold Medal Award (Young Mining Engineer of the years 2015) in recognition of 

significant service to Mining Industry by an Young Mining Engineer who has not completed 35 years of age as on 31st 
March 2016.

7. MEAI-SrG Informational Technology Award for the year 2015 in recognition of significant contribution to Mining 
Industry adopting Information Technology during the year.

8. MEAI-Smt. Gullapalli Saraladevi Memorial Award (Lifetime Achievement by a Mining Engineer) during the year 
2015.

9. MEAI Master Tanay Chadha Memorial Geologist Award for the year 2015 in recognition of significant contribution 
by a geologist in the field of Mineral Exploration, quality control and production, mine planning etc. during the year.

10. MEAI- Smt Veena roonwal Memorial Award for the year 2015 to a Mining Engineer/Geologist/a qualified person 
involved with Mining Industry with 10 years experience for presenting a paper during the year in a seminar/symposium 
workshop organized by MEAI on “Water Management in and around a working mine” or “Implementation of New/Latest 
Technology in Mining and allied subjects.

11. MEAI- Smt Kiran devi Singhal Memorial Award for the year 2015 only to a person (MEAI Member/Non member- 
need not necessarily be from mining discipline) for his/her contribution in the field of “Development and Conversation 
of Minerals and Environment” in and around Metalliferous mines (excluding Coal and oil) during the year 2015.

12. MEAI Award to a Best paper on Eco-Friendly Mining Published in the Mining Engineers’ Journal in the year 2015, 
instituted by Dr. M.L Jhanwar, Jaipur.

13. MEAI-SCCL Coal Award for the year 2015 to a Mining Engineer for meritorious contribution to the Coal Industry.
14. MEAI- SCCL Coal Award for the year 2015 to a Geologist for meritorious contribution to the Coal Industry.
15. MEAI- SCCL Coal Award for the year 2015 to a Mechanical Engineer for meritorious Contribution to the Coal 

Industry.
16. MEAI – SCCL Coal Award for the year 2015 to a Foreman/Over man for meritorious Contribution to the Coal 

Industry. 

Important General laws applicable for all awards
l The awards are normally presented to the members of the association who contributed significantly to different aspects 

of mining and mineral industries. However, Qualified and eligible non-members who contributed memorable services 
to the growth of the Mining and Mineral Industries will also be considered depending upon the merits.

l The nominations from the individuals in the prescribed format will have to be routed through the Chairman of the 
chapter to which the applying members belong or through a Council Member. However, an advance copy may be sent 
to Head Office. 

l The Chapter Chairman or the Council Member should forward the nomination so received to the Secretary General, 
Mining Engineers’ Association of India before the stipulated date and the Secretary General shall forward them to the 
respective members of the Selection Committee.

l The nominations and the enclosures for the awards should be forwarded in Five sets along with their bio-data and two 
recent photographs and a soft copy

NomiNatioNs For mEai awards 2015
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 For detailed guidelines please visit web-site or request from Secretary General, Mining Engineers’ Association of India, 
Office. 040-66339625, 23200510 & 29801069, Mob. 92987 59625 & Email: meai1957@gmail.com, Website: www.
meai.org

nominations for MEAI Awards 2014 to the following 2 awards:

1). MEAI Balatandon Award (2014-15) - MEAI Smt. Bala Tandon Memorial Award in recognition of contribution to 
Mining Industry for improving ecology, environment and afforestation during the year 2014.

2). MEAI - SRG Information Technology Award (2014-15) - MEAI-SRG Informational Technology Award for the year 
2014 in recognition of significant contribution to Mining Industry adopting Information Technology during the year.

 The Prosperous Candidates can send their nominations as per the procedures followed for nominations to MEAI 
Awards 2015 published in this Journal. The persons who had submitted their nominations against the call for 
Nomination for MEAI 2014 in the year 2015 need not send their nominations again. Their earlier nominations will 
be considered for these awards along with fresh nominations received during this year. The last date for receiving 
the nominations is 31st March 2016.

Secretary General, MEAI

MEAI AWArd ProforMA

1. Name :

2. Date of Birth :

3. Academic Qualification :

4. Professional Qualification :

5. Whether a Member/
 Life Member of MEAI :

6. Applying for which award :

7. Specific details for the award applied as per
 requirement of bye-laws
 (Enclose the relevant documents) : 

8. Mobile no. & email id : 

Date:     
    
Certified that I know Shri.................................................................................................................................................................. personally 
and
his application is being forwarded for consideration. 

Chairman, MEAI Chapter........................................................................................ (or) Council Member, MEAI

Enclosed copies of documents on experience and achievements.

 i.

 ii.

 iii.
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2 - 4 March 2016: 15th Coal Trans India at Goa. Over 800 producers, 
end-users and policy makers will gather in Goa. For bookings contact 
+91 11 26919377 or email awconfer@vsnl.com.

5-6 March 2016: Workshop on Advanced Exploration and Mining 
Technologies organized by MEAI Rajasthan – chapter Jaipur and 
co-organized by MEAI Jodhpur & Udaipur, Ahmedabad and New 
Delhi chapters. The broad topics for deliberation include exploration 
technology & Reserves Estimation, Mining Technology & Mining 
Policies & Legislation. Papers on the above mentioned themes are 
invited by 31st January 2016. For details contact Sri P.C.Bakliwal, 
organizing Secretary, Mob: 098286 68764, Email: pc_bakliwal@yahoo.
co.in

28 – 29 March 2016: national Seminar on Lakes, rivers & Wetlands 
Climate Change Perspective (LakeClimate-2016) organized by 
Department of Earth Sciences, Annamalai University, Annamalai Nagar 
For details contact Dr.S.Vasudevan, Convener, Mob: 09443622798, 
Email: devansiva@gmail.com

March 2016: One day Workshop on natural resources of Hutti-
Kalaburagi region: Problems & Prospects in association with MEAI 
Bangalore chapter and Geological Society of India. Contact person 
Sri M.A. Mohammed Aslam Head, Department of Geology, Central 
University of Karnataka, Email: maslam.in@gmail.com, Phone: +91-
9482338112

5th May 2016: national Conference on Coal “remounting the 
Vision of India” at Hotel Chanakya BNR, Ranchi, Jharkhand. For 
further details, please contact: Sri N.K.Jha, Mob: 080519 64598, Email: 
coal.assocham@assocham.com

11-12 May 2016: Geominetech 16th Annual Symposium on new 
Equipment new Technology Management and Safety In Mines 
and Mineral based Industries coinciding with National Technology 
Day Celebrations.11-12 May 2016.Venue: Hotel Swosti Premium 
Bhubaneswar. For further details contact: JK Hota, Editor & Organising 
Secretary, GEOMINETECH Symposium. MIG 11 Anant Bihar Phase 2, 
Bhubaneswar 751020. Telefax: 91 674 2352358, cell 91 9337300818 
/ 9937497760. Email: hotaeditor@gmail.com, Website: http://
Geominetech.gqnu.net/

21-23, August 2016: 7th World renewable Energy Technology 
Congress, International Conference and Exhibition at Manekshaw 
Centre, Near Dhaula Kuan, Delhi Contt. Organised by Energy and 
Environment Foundation. For details contact Dr.Anil Garg, Mob: +91-
99715 00028 Email: dranilgarg2011@gmail.com, website: www.wretc.
in

November 2016 : 3rd. International Conference on “Advanced 
Technology In Exploration and Exploitation of Minerals” at Jaipur, 
Rajasthan, organized by Mining Engineers” Association of India, 
Rajasthan –chapter-Jaipur –Call For Papers – For details Contact Sri 

P.C.Bakliwal, Organizing Secretary, Mob. 09828668764, Email id: pc_
bakliwal@yahoo.co.in, meaijpr2010@gmail.com

AbroAd

8th March 2016: CErbA Eurasia Mining Conference 2016 at PDAC 
at Toronto, Ontario, Canada Organized by Canada Eurasia Russia 
Business Association (CERBA). Contact person: Julia TIkhomirova, 
Website: http://www.cerbamining.com 

11-13 April 2016: Conference on risk and resilience Mining 
Solutions at Vancouver, British Columbia, Canada Organized by 
InfoMine and University of British Columbia Contact person: Olga 
Cherepanova Website: http://www.mining.solutions/riskandresilience

9-11 May 2016: Seventh International Conference & Exhibition on 
Mass Mining – MassMin 2016 at Sydney, Australia, Weblink: http://
www.massmin2016.com, Contact: Eliza Sanneman, Phone :( +61 3 
6958 6105), Email: esanneman@ausimm.com.au

8-9 June 2016: Asia Mining Congress 2016 at Singapore, Contact: 
Terrapinn Pte Ltd, 1 Harbourfront Place, # 18-01 Harbourfront Tower 1, 
Singapore, Phone: +65 6322-2750, Fax: +65 6271 2035, Email: Lydia.
sebastian@terrapinn.com, Web: http://terrapinn.com

10-12 June 2016: 5th International Conference on Petroleum 
Industry and Energy (ICPIE 2016) Ei Compendex and Scopus at 
Barcelona, Spain Organized by: MATEC Contact person: Ms Eve Lee, 
Website: http://www.icpie.org/

23 - 24 June 2016: Sustainable Minerals ’16 - Conference, Falmouth, 
Cornwall, United Kingdom. Website: http://www.min-eng.com/ 
sustainableminerals16/ Contact person: Dr.Barry Wills. Themes of the 
Conference: Material & Metal usage by considering for example (but 
not exclusively): * Acid Mine Drainage * Clean Technology (smelting, 
energy recovery, hydrometallurgical, etc.) * Coal Wastes & Effluent. 
Organized by: MEI. Check the event website for more details. 

28th June – 7th July 2016: 16th International Multidisciplinary 
Scientific Geo Conference & EXPo SGEM2016 at Albena, Bulgaria 
Contact person: SGEM Organizing Team Website: http://www.sgem.
org 

22nd to 24th August 2016: International Mine Management 2016 
at Brisbane, Queensland, Australia Organized by AusIMM Contact 
person: Sara Muggeridge Website: http://www.immconference.
ausimm.com.au/

12-16 September 2016: XVIth International Mine Surveying 
Congress 2016 at Brisbane, Australia. Weblink: http://www.ism2016.
com/, Contact: ISM 2016 Congress Managers; Phone: (0732262800), 
Email: ism2016@arimnex.com.au

26-28 September 2016: MInExpo at Las Vegas, USA, Website: http://
www.minexpo.com/

As per the decision taken in the MEJ’s Editorial Board meeting held on 9 Jan 2016, experimental changes 
are being carried out in MEJ, till MEJ assumes a sustainable and modern outlook. All the regular features 
will continue to appear in every issue until then. Suggestions in this regard are welcome.      ---- Editor
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Introduction: Mines are being designed for larger and larger capacities. But this is not sufficient unless it is dispatched in a 
efficient way. Depending on location the dispatch can be planned by road or rail. Kanawha systems are the pioneers in the field 
and have been brought to India by M/s Essae  Digitronics (Pvt) Ltd to ensure trouble free environmentally friendly dispatch 
systems
                         
What to look for in your dispatch system.
The system should offer the following facilities. In train loading
a) An accurate weighing systems which gives a guarantee of within 30 kg plus or minus in a 
wagon or truck so that we do not overload or under load. Many systems offer plus minus 250 kg 
which could make a difference of over 15 to 20 tons per rake which upsets economics. b) Should 
be able to load both electric or diesel powered locos so that we can retract the chute while 
electric loco with pantograph crosses and lowered to load the wagon. c) The load and storage 
bins should be so designed with right material so that we can guarantee a minimum 3 year 
life cycle before relining of chutes so that availability goes up. d) The design of bins should be 
after studying flow profile of rock so that it ensures no clogging and free flow of ore to wagons. 
e) The system should offer upgrades when railways upgrade wagons from 66 tons to world 
standards of 100 tons. f) Minimise dust as chutes can be lowered to reduce fall of ore which not 
only minimizes dust but also ensures proper spread. g) Have a system which while loading into 
wagons ensures absolutely no spillage unlike some traditional systems which while loading light 
material like coal cause spillage of 3250 to 300 kg spillage per wagon due to fixed discharge 
position which does not allow compaction and leaves lot of free space. h) Offer capacities upto 
18,000 tons per hour from 4500 tons per hour accurately to avoid demurrage, no overloading, 
certified weighing while loading and a RFID information of wagon wise load

In case of truck loading again it should be a proven system which ensures accurate loading 
system of trucks with certified weight ensuring loading and dispatch of trucks in 2 minutes 
without once again queuing up in front of a weigh bridge. The traditional wagon loaders are 
slow, cumbersome and do not give an accurate weight while a proper loading system would 
ensure correct information of loading, FID data of trucks loaded and smoother dispatch.

What does Kanawaha/Essae system offer:
It offers all the solutions to the above requirement.
a) The bin which stores the ore is made of special steel so that a minimum 3 year guarantee for the linings given for improved 

availability. The bin angle is designed after studying the flow characteristics of material supplied.
b) B) Load bin is provided with load cells to ensure great accuracy of the material loaded. This will ensure full utilization of 

truck or wagon to improve economics.
c) The chute design is so unique that with internationally approved hydraulic systems these can traverse both sideways 

and up and down. This enables passage of pantograph, minimizedudt due to lowering of chute ,proper stacking to ensure 
no spillage unlike chutes which deliver from a height and cause  a spillage of about 250 kg per wagon while filling light 
material like coal. The chute moving up and down and sideways ensures proper distribution of material in the truck or 
wagon.

d) Speed of operation and flexibility:_ In wagons we have achieved up to 18000 tonnes per hour regularly and this can be 
adjusted if railways design bigger wagons in the future with minimum adjustments.

e) Certified loads which are approvable by weights and measures.
f) An ergonomically located control panel which ensures a comfortable place for operator to view the operations and adjust 

for variations of wagon speeds.
g) A RFID system which will give you data of wagon wise load and destination with records available at the touch of a switch.

Simply Kanawaha offers a system which gives a motto install it, operate it and don’t worry about it.M/s Essae Digitronics offer 
attractive annual maintenance contracts to ensure reliability, accuracy and availability. We show some 

 By Sri Sathya Subramanyam
 Advisor, Essae Digitronics(Pvt) Ltd
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What to look for in your dispatch system.
The system should offer the following facilities. In train loading
a) An accurate weighing systems which gives a guarantee of within 30 kg plus or minus in a 
wagon or truck so that we do not overload or under load. Many systems offer plus minus 250 kg 
which could make a difference of over 15 to 20 tons per rake which upsets economics. b) Should 
be able to load both electric or diesel powered locos so that we can retract the chute while 
electric loco with pantograph crosses and lowered to load the wagon. c) The load and storage 
bins should be so designed with right material so that we can guarantee a minimum 3 year 
life cycle before relining of chutes so that availability goes up. d) The design of bins should be 
after studying flow profile of rock so that it ensures no clogging and free flow of ore to wagons. 
e) The system should offer upgrades when railways upgrade wagons from 66 tons to world 
standards of 100 tons. f) Minimise dust as chutes can be lowered to reduce fall of ore which not 
only minimizes dust but also ensures proper spread. g) Have a system which while loading into 
wagons ensures absolutely no spillage unlike some traditional systems which while loading light 
material like coal cause spillage of 3250 to 300 kg spillage per wagon due to fixed discharge 
position which does not allow compaction and leaves lot of free space. h) Offer capacities upto 
18,000 tons per hour from 4500 tons per hour accurately to avoid demurrage, no overloading, 
certified weighing while loading and a RFID information of wagon wise load

In case of truck loading again it should be a proven system which ensures accurate loading 
system of trucks with certified weight ensuring loading and dispatch of trucks in 2 minutes 
without once again queuing up in front of a weigh bridge. The traditional wagon loaders are 
slow, cumbersome and do not give an accurate weight while a proper loading system would 
ensure correct information of loading, FID data of trucks loaded and smoother dispatch.

What does Kanawaha/Essae system offer:
It offers all the solutions to the above requirement.
a) The bin which stores the ore is made of special steel so that a minimum 3 year guarantee for the linings given for improved 

availability. The bin angle is designed after studying the flow characteristics of material supplied.
b) B) Load bin is provided with load cells to ensure great accuracy of the material loaded. This will ensure full utilization of 

truck or wagon to improve economics.
c) The chute design is so unique that with internationally approved hydraulic systems these can traverse both sideways 

and up and down. This enables passage of pantograph, minimizedudt due to lowering of chute ,proper stacking to ensure 
no spillage unlike chutes which deliver from a height and cause  a spillage of about 250 kg per wagon while filling light 
material like coal. The chute moving up and down and sideways ensures proper distribution of material in the truck or 
wagon.

d) Speed of operation and flexibility:_ In wagons we have achieved up to 18000 tonnes per hour regularly and this can be 
adjusted if railways design bigger wagons in the future with minimum adjustments.

e) Certified loads which are approvable by weights and measures.
f) An ergonomically located control panel which ensures a comfortable place for operator to view the operations and adjust 

for variations of wagon speeds.
g) A RFID system which will give you data of wagon wise load and destination with records available at the touch of a switch.

Simply Kanawaha offers a system which gives a motto install it, operate it and don’t worry about it.M/s Essae Digitronics offer 
attractive annual maintenance contracts to ensure reliability, accuracy and availability. We show some 
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