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During grouting operations to seal the shaft, individual cover holes flowed at up to 7L/s. More 

importantly, it was found that the hydraulic pressure that needs to be overcome to allow for grout 

pumping was around 5MPa (which is equivalent to 500m water head). This indicates that the 

potentiometric surface (essentially the groundwater level providing the inflow driving head) was 

around 90m below ground surface. This is somewhat below the pre-mining water table, but similar to 

the lowest recorded water levels in some pit perimeter bores. 

Once the fault zone was grouted off, residual inflows behind the shaft liner (as indicated by shaft sump 

pumping requirements) were around 2 to 3 L/s in early 2016. These have since declined to around 

1L/s. This decline in residual inflows is as a result of dewatering/depressurization of the fault zone. 

The salinity of the initial inflow was measured at around 45,000mg/L TDS. This has remained relatively 

constant since. This indicates that the inflowing groundwater is “old” and most likely to be associated 

with an isolated pocket of groundwater with little to no hydraulic connection to the shallow water or 

the broader basement aquifer. This suggests that, once the fault zone is dewatered/depressurised, it 

is unlikely to be actively recharged and any residual inflows should remain small. 

A second cored investigation hole was drilled to confirm the orientation of the fault zone and the 

location where it may be intersected again by the link access drive (at the -470mRL) from the shaft 

base to the main mine workings. It should be noted that there remains some uncertainty as to where 

the main fault zone intersects the link drive. Two fault zones were intersected in the second cored 

drill-hole, the main interpreted fault some 250m from the shaft and a secondary (possibly splay) fault 

located 170m from the shaft. The current access development plan includes the drilling of two inclined 

(around 45° up) cover holes to confirm the location of the fault before link drive development gets 

close to the fault and to allow for some dewatering/depressurisation. It is also planned to construct a 

liner around the link drive to keep water out and strengthen the floor/walls/backs. 
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Figure 29: Main Shaft and Schematic of Monitoring and Depressurisation Strategy 

 

11.3.16.2 Inflow Risk 

The main risks associated with the fault zone (as had already been identified by the shaft team (HZL 

and contractor) relate to the potential for very high hydraulic heads where the link drive intersects 

the fault zone, with consequent high burst inflows and impact on the strength/stability of the drive. A 

preliminary assessment of potential burst inflows and pressures has been made as part of this review, 

using a simple analytical model for flows to a tunnel (commonly known as the Goodman Equation). 

If the fault zone has only been marginally dewatered by inflows to the shaft sump (say, the 

potentiometric surface is round 150m below ground surface), then the burst pressure at the link drive 

(at 860m depth or - 470mRL) would be around 8MPa. This could present a significant safety risk to 

jumbo drilling and drive development. For this case (and assuming a fault permeability of 1m/d and a 

fault intersection of 5m length), the burst inflow rate could be as high as 50L/s, although this would 

decline to less than 10L/s after several days. 



 

  

 

A&B Global Mining (Pty) Ltd 

Reg nr: 2020/860710/07 Vat nr: 4640227288 

Directors D Vyas, EJ Oosthuizen 

100 

In this model, inflow is linearly proportional to head, permeability and fault width. That is, if the head 

is half that assumed, then inflows will be half that predicted. Equally, if fault permeability is twice that 

adopted, then inflow will be twice that predicted. 

There is also the potential risk that there is another (unknown) fault zone (with similar properties) 

between the currently identified fault and the mine workings. 

 

11.4 Mine Design Parameters 

Table 29: Mine Design Parameters 

SN Particulars Description 

1 Number of working stopes for 

extraction 

20-35 stopes per month 

2 Size of the panel (width of 

stope) 

15-30m (along the strike length of ore body) 

3 Level interval 18-25m (Vertical height-floor to floor) 

4 Thickness of crown pillar 60m (Barrier / separation between Open pit and 

underground working)   

5 Thickness of Sill pillar Proposed Mining Method does not require sill pillar, 

thus not planned. However, sill pillar of 25-75m may 

be considered depending upon strata condition and 

requirement of stoping sequence. 

6 Thickness of Rib pillar Proposed Mining Method does not require rib pillar, 

thus not planned. However, rib pillar may be 

considered depending upon strata condition and 

requirement of stoping sequence  

7 Size and interval of Stope pillar Proposed Mining Method does not require stope 

pillar, thus not planned. However, stope pillar may be 

considered depending upon the strata condition and 

requirement of stoping sequence. 

8 Size/shape of man way 2-3m Width x 2-3m breadth x 25m vertical height 
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9 Size/shape of ore pass and 

interlevel raises  

(2-3.5) m Width x (2-3.5) m breadth x (25-100) m 

vertical height. However, circular raises of 2-3.5m 

diameter are also being conceptualized.  

10 Method of stowing/back filling Paste filling (PF), cemented rock fill (CRF) or rock fill 

(RF) is proposed for the backfilling of the stoping area 

depending upon requirement on type of backfill and 

actual ground condition. 

11  Method of drainage of stowed 

water 

The above filling methodology incorporates very less 

water only in case of PF, and no water in CRF or RF. 

Water from each level shall be drained through series 

of boreholes/raises and collected at Main sumps. As 

the mine goes deeper, additional sump shall be 

constructed and multi stage pumping proposed. All 

mine water so pumped shall be collected into a 

tank/sump at surface and recycled.  

12 Material (Ore / Waste) from 

face/stope to loading point 

By LHD  

13 Material (Ore / Waste) from 

loading point to surface 

Transportation by LPDT / mine trucks directly to 

surface yard or dumping at underground crusher level 

and hoisting through shaft system 

14 Material (Ore / Waste) to end 

use plant 

Transportation by trucks from surface yard to crusher 

at processing plant or direct feed to processing plant 

system through shaft hoisting arrangement. 

15 Safety features provided on 

conveyor/ haulage track/ 

roadway 

Traffic light signals through Leaky feeder system and 

Voice communication system through hand held 

devices. 
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11.5 Mine Schedule 

 
Figure 30: RAM Mine Design and LOM Plan schematics 
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Table 30: RAM - 12 Year Mine Schedule Summary [supplied by HZL] 

 

 

Table 31: RAM - 12 Year Mine Schedule detailed [supplied by HZL] 

 

Tonnes Area / Block Totals Year1 Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10 Year11 Year12
North Block 15,106,562       2,747,274       2,801,667       2,314,257       1,757,357       2,170,710       1,330,554       1,182,000       704,004          98,740             -                   -                   -                   
South Block 25,452,410       2,056,957       2,085,306       2,419,134       2,448,217       1,460,170       2,155,184       2,099,300       1,503,898       2,250,344       2,491,019       2,420,410       2,062,471       
North Extreme/Block 1 515,141             131,102          -                   -                   -                   -                   -                   -                   120,004          264,035          -                   -                   -                   
LOM Pillar 5,970,281         -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
Total 47,044,394       4,935,332       4,886,973       4,733,391       4,205,573       3,630,880       3,485,738       3,281,300       2,327,906       2,613,119       2,491,019       2,420,410       2,062,471       

Grade Average Year1 Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10 Year11 Year12
Zn% 11.82 12.19 11.83 12.95 12.14 12.54 11.39 11.96 10.94 11.61 10.10 10.03 10.01
Pb% 1.34 1.77 1.66 1.83 1.46 1.22 0.99 1.15 1.29 1.25 1.03 0.90 0.82
TMC% 13.16 13.96 13.49 14.77 13.60 13.77 12.38 13.11 12.24 12.86 11.13 10.93 10.83
Ag(ppm) 45 62 63 61 47 41 31 32 37 36 34 28 29

To
ta

ls
To

ta
ls

Tonnes Area / Block Totals Year1 Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10 Year11 Year12
North Block 15,106,562       2,747,274       2,801,667       2,314,257       1,757,357       2,170,710       1,330,554       1,182,000       704,004          98,740             -                   -                   -                   
Zn% 12.32 14.58 13.07 13.47 11.90 11.38 10.28 10.53 8.08 8.43 0.00 0.00 12.61
Pb% 1.77 2.46 2.27 2.09 1.43 1.25 0.93 1.09 1.19 1.34 0.00 0.00 1.89
TMC% 14.09 17.05 15.34 15.56 13.33 12.63 11.21 11.61 9.27 9.77 0.00 0.00 14.50
Ag(ppm) 65 89 89 82 54 44 31 33 32 33 0 0 62
South Block 25,452,410       2,056,957       2,085,306       2,419,134       2,448,217       1,460,170       2,155,184       2,099,300       1,503,898       2,250,344       2,491,019       2,420,410       2,062,471       
Zn% 11.38 9.44 10.16 12.44 12.32 14.27 12.08 12.77 12.44 11.73 10.10 10.03 10.01
Pb% 1.12 0.90 0.85 1.57 1.49 1.19 1.02 1.18 1.33 1.14 1.03 0.90 0.82
TMC% 12.50 10.34 11.01 14.01 13.80 15.46 13.10 13.95 13.76 12.88 11.13 10.93 10.83
Ag(ppm) 33 29 27 41 42 36 31 32 39 32 34 28 29
North Extreme/Block 1 515,141             131,102          -                   -                   -                   -                   -                   -                   120,004          264,035          -                   -                   -                   
Zn% 9.43 5.09 0.00 0.00 0.00 0.00 0.00 0.00 9.04 11.76 0.00 0.00 0.00
Pb% 1.64 0.89 0.00 0.00 0.00 0.00 0.00 0.00 1.46 2.09 0.00 0.00 0.00
TMC% 11.07 5.99 0.00 0.00 0.00 0.00 0.00 0.00 10.50 13.86 0.00 0.00 0.00
Ag(ppm) 57 23 0 0 0 0 0 0 51 76 0 0 0
LOM Pillar 5,970,281         
Zn% 12.64
Pb% 1.14
TMC% 13.77
Ag(ppm) 40

St
op

in
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Table 32: RAM - 12 Year Mine Schedule detailed backfill [supplied by HZL] 

 

 

 

cu.m Area / Block Totals Year1 Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10 Year11 Year12
North Block 4,924,276         876,770          902,064          751,911          580,068          720,889          440,501          389,965          229,350          32,758             -                   -                   -                   
South Block 8,357,822         686,031          690,939          797,342          804,008          477,753          709,420          690,709          493,291          738,594          811,985          791,841          665,909          
North Extreme/Block 1 178,248             46,906             -                   -                   -                   -                   -                   -                   41,497             89,845             -                   -                   -                   
LOM Pillar 1,899,773         
Total 15,360,119       1,609,707       1,593,003       1,549,253       1,384,076       1,198,642       1,149,921       1,080,674       764,138          861,197          811,985          791,841          665,909          

Recovery Average Year1 Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10 Year11 Year12
Recovery_Zn 89.97 89.97 89.97 89.97 89.97 89.97 89.97 89.97 89.97 89.97 89.97 89.97 89.97
Recovery_Pb 61.74 61.74 61.74 61.74 61.74 61.74 61.74 61.74 61.74 61.74 61.74 61.74 61.74

Totals Year1 Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10 Year11 Year12
Zn_MIC 4,324,692         541,154          520,057          551,293          459,425          409,807          357,172          353,082          229,205          273,008          226,391          218,367          185,732          
Pb_MIC 345,984             53,984             50,181             53,344             37,964             27,419             21,279             23,249             18,587             20,122             15,890             13,510             10,455             
Total MIC 4,670,676         595,138          570,238          604,637          497,389          437,226          378,451          376,330          247,792          293,131          242,282          231,877          196,186          
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11.6 Mining Fleet Requirements 

11.6.1 Loading & Hauling Equipment 

S. 
No. 

Type Function Make Capacity Unit 
Motive 
Power 

Number of 
Equipment 

1 Loading Loading Sandvik 17 Tons 369 HP 13 

2 Loading Loading Sandvik 21 Tons 472 HP 8 

3 Loading Loading CAT 17 Tons 409 HP 6 

4 Loading Loading CAT 20 Tons 409 HP 6 

5 Hauling Hauling Sandvik 30 Tons 394 HP 2 

6 Hauling Hauling Epiroc 60 Tons 567 KW 2 

7 Hauling Hauling Epiroc 30 Tons 298 KW 4 

8 Hauling Hauling Epiroc 65 Tons 567 KW 10 

9 Hauling Hauling CAT 60 Tons 579 KW 28 

 

11.6.2 Drilling Equipment  

S.N. Type Make 
Diameter of Hole 

(mm) 
1 Development Drill Jumbo Drill Sandvik DD321 45mm 
2 Development Drill Jumbo Drill Sandvik DD421 45mm 
3 Development Drill Jumbo Drill Sandvik DD422i 48mm 
4 Development Drill Atlas Copco Boomer - B282 45mm 
5 Development Drill Epiroc Boomer - M2C 48mm 
6 Production Drill Production Drill Sandvik DL421-15C 89mm-204mm 

 

 

11.6.3 Equipment Productivity and Usage 

High level data from the R&R presentations is illustrated below. 
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Table 33: Major Equipment Productivity Summary 

Plan Actual Plan Actual Plan Actual Plan Actual Plan Actual Plan*
FY 17-18 FY 17-18 FY 18-19 FY 18-19 FY 19-20 FY 19-20 FY 20-21 FY 20-21 FY 21-22 FY 21-22 FY 22-23

Availability % 80% 73% 80% 74% 80% 72% 75% 73% 75% 72% 75%
Utilization % 65% 60% 75% 61% 65% 57% 70% 53% 61% 55% 61%
Productivity TPH 81 68 70 76 86 74 80 80 80 69 80
OEE % 52% 37% 60% 49% 52% 35% 53% 38% 46% 35% 46%

Availability % 82% 72% 85% 71% 82% 73% 75% 77% 78% 76% 78%
Utilization % 80% 78% 90% 79% 80% 75% 80% 73% 75% 73% 74%
Productivity TKPH 158 154 188 139 170 154 173 151 163 150 156
OEE % 66% 55% 77% 41% 66% 49% 60% 49% 59% 51% 58%

Availability % 80% 74% 80% 75% 80% 75% 78% 75% 78% 76% 78%
Utilization % 25% 20% 20% 16% 20% 17% 20% 15% 19% 12% 20%
Productivity Mtr/Hr 58 58 60 55 58 62 60 64 65 69 68
OEE % 20% 15% 16% 11% 16% 14% 16% 12% 15% 10% 15%

Jumbo
Availability % 80% 77% 80% 72% 80% 70% 75% 74% 75% 72% 77%
Utilization % 45% 19% 41% 24% 34% 21% 30% 17% 26% 17% 26%
Productivity Mtr/Hr 89 85 90 74 90 87 90 81 90 84 90
OEE % 36% 14% 33% 14% 27% 15% 23% 11% 20% 12% 20%

3

Production Drilling 

4

* Draft BP, may change after finalisation

S.No Particulars UOM

1

LHD (17 / 21 MT)

2

LPDT (60 / 65 MT) 

 

 

11.6.4 Mine Personnel Requirements 

No data was received and reviewed, however considering the other operations and the overall HZL 

group of mines, there does not seem that there will be any major issues with labour and skills to 

operate the equipment.  

11.7 Ventilation 

RAM has undergone numerous extensive ventilation studies into the overall system and requirements 

to ensure there is the required ventilation and cooling power to ensure a safe operational 

environment underground. The recommendation for the studies has been implemented successfully 

over the last years and is running effectively.  Below are extract from previous studies to determine 

the ventilation requirements at the mine. 

11.7.1 Ventilation System 

The primary ventilation circuit has been designed as a conventional negative pressure system. Primary 

fans will be located on surface and will be connected to a series of raises and drives, allowing exhaust 

air to be drawn from the mine at multiple locations. 

Negative pressure created by the exhaust fans will cause fresh air to flow into the mine via the hoisting 

shaft, main decline and a system of dedicated intake shafts and lateral development. 

The ventilation circuit consist of two main surface exhaust shafts of 7.5 m diameter. The two surface 

exhaust shafts connect to four internal (underground) exhaust shafts systems. Each of the four 
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internal exhaust shaft systems is comprised of three 3.5 m diameter raises. Two of the internal shaft 

systems will ventilate the northern half of the mine and two will ventilate the southern half of the 

mine. A supplementary surface exhaust shaft of 3.5 m diameter is required to meet peak airflow 

demands. All surface exhaust shafts will be equipped with a fan installation. This will create two semi-

discreet ventilation districts (north and south), with some limited interaction between them. Exhaust 

airflow will be distributed evenly between the four internal shaft systems. 

The surface exhaust shafts will connect to the internal exhaust systems via a north and south lateral 

development connection from the bottom of each surface shaft. The cross sectional area of the 

connecting drives will need to be sufficient as to not exceed maximum allowable velocity limits. AMC 

have sized the connecting drives at 6.0 m wide by 7.5 m high in order to safely develop and support 

these drives. AMC suggests these drives to be initially developed at 6.0 m wide and 5.5 m high, then 

following installation of the ground support, undertake 2 m of floor stripping. 

 

 
Figure 31: VentSim Visual Model of Rampura Agucha Mine (2013) 
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The north and south ventilation districts will be subdivided into smaller districts corresponding to the 

active production panels and development areas. The internal exhaust airways will be located at the 

ends and centre of the FWD. Additional exhaust is developed with the decline.  It is planned to turn 

this exhaust into a potential intake airway. 

 

The crusher, workshop and tipping level infrastructure are connected to the exhaust. This is regulated 

as required. All other major infrastructure (for example magazine and fuel bay) is connected to 

exhaust to ensure fresh air to these locations. 

The internal fresh airways will be the declines and intake shaft connected to the declines. Regular 

connections are  established between fresh airways and the decline to allow fresh air into the decline 

as required. All connections, between fresh airways and the decline are regulated.  

 

11.7.2 Development Ventilation  

Numerous auxiliary ventilation systems are implemented where diesel equipment is used and 

required air velocities in work places. 

Peak diesel exhaust emission (DEE) dilution demand occurs during loading and hauling operations 

from developing faces. Sufficient airflow must consequently be supplied to satisfy the requirements 

of one LHD (17 t) and one truck (60 t), equating to approximately 45 m3/s. Mining industry best 

standard for DEE dilution factor as of 0.05 m3/s/kW of installed diesel power has been applied to all 

diesel-powered equipment operating underground, with the exception of drill jumbos and other 

equipment operated intermittently. 

Fans should be located in the fresh air rise (FAR) as close to the working heading as possible. This will 

reduce the distance of ventilation ducting required and reduce pressure on the fan, which will improve 

efficiency. A stopping will be required to segregate the FAR from the decline to ensure short-circuiting 

does not occur. 

The current design has one FAR system following each decline, additional shafts/rises will be required 

to maintain ventilation standards and increase efficiency. The development auxiliary ventilation needs 

45 m3/s. A suitable auxiliary ventilation setup would consist of two, 110 kW twin stage, co-rotating, 

1400 mm diameter axial fan with 1400 mm low leakage, low resistance, sealed, flexible ducting.  

 

11.7.3 Development Ventilation   
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The mining method selected will result in a large number of small stopes and associated development 

that will be active simultaneously Each production level will be split up into four separate ventilation 

circuits. This will allow greater control of the ventilation in production areas. 

Each production level will have two intakes and four returns, that is two returns in the centre of the 

FWD and one return at either end of the FWD. The intakes are the access drives, and these are located 

between the end of the FWD and the central return. 

The FWD is ventilated with air drawn in from the access drive along the FWD to the exhaust shafts at 

the end and middle of the FWD. The ore drives will use secondary ventilation with fans located in the 

access drive or the decline forcing air into the ore drive. The air from the ore drive will then return to 

the FWD and to the closest exhaust. 

The current design has flood ventilation along the FWD. This will require regulators on all the exhaust 

locations along the FWD. The ore drives will need to be ventilated by ducted, auxiliary ventilation 

systems that can be turn on and off. The simplest setup of this would be to install 55 kW single stage, 

co-rotating, 1,200 mm diameter axial fan with 1,200 mm low leakage, low resistance, sealed, flexible 

ducting. The ducting will have multiplied t-pieces from the main duct. This can then be regulated as 

required. 
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Table 34: Peak Ventilation Demands 

Location Number 
Airflow 

Requirement 
(m3/s) 

Total Airflow 
Requirements 

(m3/s) 
Access Level 1 50 50 

Back Fill 1 15 15 

Decline 1 50 50 

Definition 
drilling 

1 15 15 

Fill Prep 5 30 150 

FWD 3 50 150 

LDRL 1 15 15 

ODRL 2 15 30 

ODRT 10 15 150 

Production 
drilling 

4 15 60 

RAW 1 50 50 

Slot raise 10 30 300 

SPL 1 50 50 

Stoping 7 15 105 

Stope blast 1 30 30 

WDR 16 15 240 

Inactive levels 5 20 100 

Mined out 
level 

9 5 45 

Infrastructure   - 300 

Sub Total     1905 

Leakage & 
Balancing 
Inefficiencies 

  5% 95 

TOTAL 
(rounded)     2000 
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11.8 Mine Map  

 
Figure 32: Overall LOM Design for RAM 

 

12 Processing and Recovery Methods 

12.1 Introduction 

The RAM concentrator processes two mine operations ROM namely the Rampura Agucha and Kayad 

Mine. The ore received from Kayad Mine is separately treated in one of the streams. All the vital 

parameters are monitored through instream analysers and chemical composition of the feed, 

concentrates and tails are continuously sampled and analysed at site laboratory well equipped with 

state-of-the-art instruments. The table shown below typically depicts the assays of ore treated from 

Rampura-Agucha underground (RAUG) mine and Kayad mine for a day. However, it may vary 

depending upon the mineral composition of the respective mine 
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Table 35: Summary of the RAM Plant 

Processing method  Mineral Beneficiation (Grinding-Froth Flotation) 
Products  Pb & Zn concentrate 
Nominal production capacity  6.5 MTPA 

Date plant built: 

1991 Stream 1 
2004 Stream 2 
2008 Stream 3 
2010 Stream 4 

Significant Modifications post design 
High level results for last 3 years 

head feed tonnage Increased 
recoveries Improved 
concentrate grades Improved 
metals/ concentrates produced Increased 

Sampling methods 
Weightometers Mill feed conveyors 
Grade Sample Points Automated 
Frequency of samples & 

composition of assays Day composites samples 

Lab assay method 
AAS (For feed & tailing) 
Classical titration (for concentrates) 

Tailing deposition method Wet Dam 
 

12.2 Process Flow maps 

 

 
Figure 33: Process overview for mineral processing- Rod Mill/Ball Mill circuit 
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Figure 34: Process overview for mineral processing- SAG Mill/Ball Mill circuit 

 

 

 
Figure 35: Schematic - RAM 1.5 Mtpa Concentrator - Stream 2 - Flowsheet 
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Figure 36:Schematic - RAM 1.5 Mtpa Concentrator - Stream 3 - Flowsheet 

 

 
Figure 37: Simplified flowsheet - RAM Concentrator 
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12.3 Crushing, Screening, Ore flow 

12.3.1 Crushing Section: 

Beneficiation plant comprises of crushing, grinding & classification, differential floatation, concentrate 

dewatering & tailing disposal. The total installed capacity of beneficiation plant is 6.50 million tons per 

annum (mtpa). 

12.3.2 Crushing 

The runoff mine ore is crushed in 2 no’s independent primary gyratory crusher on surface and 2 nos. 

jaw crusher in UG mines from 1000 mm to 90% minus 150 mm and is transferred to coarse ore 

stockpile. There are four coarse ore stockpiles. Ore from old coarse ore stockpile is crushed in standard 

cone crusher (secondary crushing) to 100% minus 50mm. Further the ore is crushed in short head 

cone crushers (tertiary crushing) to minus 19 mm. The fine product (minus 19 mm) is stored in fine 

ore bins. Ore from 3 new coarse ore stockpiles is directly fed to SAG Mills in stream-2, stream-3 and 

stream-4. Stream -4 is the new Stream and was commissioned on 16th Feb 2010 which has the same 

capacity as Stream - 2 i.e. 4650TPD. Stream -4 has the same SAG Mill, Ball Mill combination for 

grinding. 

 

Table 36: Summary of CPP Primary Crushers 

S. 

No. 
Type of Crusher Make 

Capacity of 

Crusher (tph) 

Feed Size 

(mm) 
Product Size (mm) 

1 Gyratory Crusher Metso 700 1000 -150 

2 Jaw crusher Sandvik 700 1000 -150 

 

Table 37: Summary of CPP Secondary Crushers 

S. 

No. 
Type of Crusher Make 

Capacity of 

Crusher (tph) 

Feed Size 

(mm) 
Product Size (mm) 

1 Cone Crusher Metso 350 -150 -50 

 

Table 38: Summary of CPP Tertiary Crushers 

S. 

No. 
Type of Crusher Make 

Capacity of 

Crusher (tph) 

Feed Size 

(mm) 
Product Size (mm) 

1 Cone Crusher Metso 250 -50 -19 
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12.3.3 Dry Grinding 

Dry Grinding is not used at Processing plant, thus not Applicable. 

12.3.4 Wet Grinding 

Grinding & Classification:  

There are four streams. In Stream-1 closed circuit wet grinding is arranged in three parallel circuits of 

rod and ball mill combination of 2250 TPD each for flexible in operation and maintenance. The mill 

discharge goes to hydro cyclones for 2-stage classification. The pulp of 80% minus 63 microns goes to 

the lead conditioner. In Stream 2 and Stream-3 SAG Mill replaces the entire fine crushing circuit and 

rod mill. Stream 2 and 4 has a capacity of 4650 TPD each and Stream 3 has a capacity of 3250 TPD. In 

Stream- 2, Stream -3 and Stream- 4, the SAG Mill and Ball Mill discharge goes to hydro cyclone for 2-

stage classification. Final product of classification has fines of 80% passing 63 microns.   
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Table 39: Grinding and Crushing Parameters - Stream 1 

S. 
No. 

Type of 
Mill 

Stages 
Nos

. 

Make 
of the 

mill 

Feed 
Flow 
Rate 
(tph) 

Feed 
Size 

(mm) 

Product 
Size (mm) 

Type of 
screen 
/Classifier 

Aperture Size of 
Screen 

/Classifier 
(mm), if 
applicable 

Classifie
r/ Screen 
undersiz
e (tph) C

la
ss

if
ie

r 
/ 

S
cr

ee
n

 
ov

er
si

ze
 (

tp
h

) 

W
a

te
r 

R
eq

u
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em
en

t 
(l

/h
) 

F
re

sh
 W

at
er

 
R

eq
u

ir
em

en
t 

(l
/h

) 

R
ec

ir
cu

la
te

d
 

W
a

te
r 

(l
/h

) 

1. Rod Mill Single 3 MBE 94 19 mm 1.4 mm Hydrocyclones 1st Stage- 142 mm 190 154 90 m3/hr NA 90 m3/hr 
2. Ball Mill Single 3 MBE 250 1.4 mm 63 microns Hydrocyclones 2nd Stage- 75 mm 60 94 60 m3/hr NA 60 m3/hr 

 

 

Table 40: Grinding and Crushing Parameters - Stream 2 

S. 
No. 

Type of 
Mill 

Stages 
Nos

. 

Make 
of the 

mill 

Feed 
Flow 
Rate 
(tph) 

Feed 
Size 

(mm) 

Product 
Size (mm) 

Type of 
screen 
/Classifier 

Aperture Size of 
Screen 

/Classifier 
(mm), if 
applicable 

Classifie
r/ Screen 
undersiz
e (tph) C

la
ss

if
ie

r 
/ 

S
cr

ee
n

 
ov
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si

ze
 (
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h

) 

W
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R
eq

u
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t 
(l

/h
) 

F
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sh
 W

at
er

 
R

eq
u

ir
em

en
t 

(l
/h

) 

R
ec

ir
cu

la
te

d
 

W
at

er
 (

l/
h

) 

1. 
SAG 
Mill 

Single 1 Outotec 195 150 mm 1 mm Hydro cyclones 1st Stage- 140 mm 460 335 180 m3/hr NA 180 m3/hr 

2. Ball Mill Single 1 Outotec 600 1 mm 63 microns Hydro cyclones 2nd Stage- 110 mm 140 195 120 m3/hr NA 120 m3/hr 
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Table 41: Grinding and Crushing Parameters - Stream 3 

S. 
No. 

Type of 
Mill 

Stages 
Nos

. 

Make 
of the 

mill 

Feed 
Flow 
Rate 
(tph) 

Feed 
Size 

(mm) 

Product 
Size (mm) 

Type of 
screen 

/Classifier 

Aperture Size of 
Screen 

/Classifier 
(mm), if 

applicable 

Classifie
r/ Screen 
undersiz
e (tph) C

la
ss

if
ie

r 
/ 

S
cr

ee
n

 
ov

er
si

ze
 (

tp
h

) 

W
at
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R
eq

u
ir
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t 
(l

/h
) 

F
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sh
 W

at
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R
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u
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en
t 

(l
/h

) 

R
ec

ir
cu

la
te

d
 

W
a

te
r 

(l
/h

) 

1. 
SAG 
Mill 

Single 1 Citic 145 150 mm 1 mm Hydrocyclones NA NA NA 120 m3/hr NA 120 m3/hr 

2. Ball Mill Single 1 Citic 340 1 mm 110 microns Hydrocyclones 2nd Stage- 75 mm 195 145 80 m3/hr NA 80 m3/hr 
 

 

Table 42: Grinding and Crushing Parameters - Stream 4 

S. 
No. 

Type of 
Mill 

Stages Nos. 
Make 
of the 

mill 

Feed 
Flow 
Rate 
(tph) 

Feed 
Size 

(mm) 

Product 
Size (mm) 

Type of 
screen 
/Classifier 

Aperture Size of 
Screen 

/Classifier 
(mm), if 
applicable 

Classifier/ 
Screen 
undersize 
(tph) C

la
ss

if
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r 
/ 

S
cr

ee
n
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) 
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r 
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) 
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t 
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) 

R
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la
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d
 

W
a
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r 

(l
/h

) 

1. 
SAG 
Mill 

Single 1 Citic 195 150 mm 1 mm Hydro cyclones 
1st Stage- 140 mm 467 328 180 m3/hr NA 180 m3/hr 

2. Ball Mill Single 1 Citic 600 1 mm 63 microns Hydro cyclones 2nd Stage- 110 mm 133 195 120 m3/hr NA 120 m3/hr 
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12.4 Flotation and Concentrate 

Differential floatation of lead & zinc: Streams 1, 2, 3 & 4 have individual flotation circuits. Each lead 

flotation circuit comprises of lead conditioner where the flotation feed containing 1.5-1.8% lead and 

12-13.5% Zinc gets conditioned with the flotation reagents. The conditioned slurry gets into the lead 

rougher/scavenger & cleaner floatation cells, where 59-62% of lead in the feed will be recovered with 

a concentrate grade of 60-62 % of lead and 5-7% of misplaced zinc in it; the produced concentrate of 

1.5-1.8 (tons of lead concentrate for every 100 tons of treated ore) goes to lead thickener. The 

thickened underflow is taken to pressure filters for dewatering and then to concentrate stockpile and 

further to storage yard as well as dispatches to smelters. 

 

The lead tailing goes to zinc conditioners for reagent conditioning and then to rougher/ scavenger & 

cleaner floatation cells; where 89-91% of Zinc in the feed will be recovered with a concentrate grade 

of 50-52 % of Zinc and 1.0-1.4% of misplaced Lead in it; Froth of scavenger & cleaner cells rejects are 

reground and re circulated to zinc conditioner. The produced zinc concentrates of 21.6-23.9 (tons of 

Zinc concentrate for every 100 tons of treated ore) is fed to thickeners & filters for dewatering. The 

thickened underflow is taken to pressure filters for dewatering and then to concentrate stockpile and 

further to storage yard as well as dispatches to smelters. 

 

The Final tailings of 74.4-77 (tons of tailings generated for every 100 tons of ore treatment) from the 

Zn scavenger circuit gets pumped to the tailing thickener where further water will be recovered and 

gets recirculated back into the beneficiation plant. The thickened under flow from the tailings 

thickener will be sent to the tailings pond. In dewatering section, we have a Deep Cone Thickener 

which can take the tailings of any three streams. The Deep Cone Thickener is installed to produce the 

tailings with higher pulp density for facilitating the paste fill plant with the required higher pulp density 

slurry. 

 

The ore received from Kayad Mine is separately treated in one of the streams. All the vital parameters 

are monitored through instream analysers and chemical composition of the feed, concentrates and 

tails are continuously sampled and analysed at site laboratory well equipped with state-of-the-art 

instruments. The table shown below typically depicts the assays of ore treated from Rampura-Agucha 

underground (RAUG) mine and Kayad mine for a day. However, it may vary depending upon the 

mineral composition of the respective mine. 
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12.5 Tailing,  Thickening and Filtration 

The tailing is stored in a specially constructed Tailing Impoundment Area. The tailing dam is lined with 

top impervious soil at the bottom and the inside of the walls with sand and top impervious soil on all 

the sides to avoid percolation of water to the underground. The material for construction of the tailing 

dam consists of waste materials generated from mine. The pipeline for tailing disposal is on three sides 

of the dam.  

Thickened tailing is pumped through a tailing line and discharged into the tailing dam, after 

neutralization with lime. 

Part of tailings generated during the life of mine shall be used in paste formation to back fill 

underground mined out voids and remaining shall be accommodated in the existing tailing dam. As of 

now the present height of tailing dam is 60 m and further to accommodate the tailings generated from 

processing plant during the period would be accommodated in the tailing dam. The height of tailing 

dam will be raised further as per requirement, maximum up to 74 m as per latest EC approval dated 

28th Feb-2020 attached in annexure-3A  

In tailing dam for height raising activity up to 74 m requires approx. 25 million tons of waste rock. The 

required waste material shall be availed preliminary from waste generated from underground mining 

activity and remaining quantity shall be taken from existing waste dump as per below mentioned table 

below. 

Table 43: Source of Waste 

Source of 
Waste 2022-23 2023-24 2024-25 2025-26 2026-27 Total 

From UG 
Development 
(Tons) 

2,788,468 2,193,977 2,248,840 1,888,843 1,666,548 10,786,676 

From Waste 
Dump (Tons) 

2,850,000 2,850,000 2,850,000 2,850,000 2,820,000 14,220,000 

Total 5,788,468 5,193,977 5,248,840 4,738,843 4,366,548 25,006,676 
 

A pumping station is installed in the Northwest corner of the dam to the reclaim water for re-use in 

the process. No water is allowed to escape outside the dam. The quality of the water in the piezometer 

wells around the impoundment area is regularly monitored. 

Further other tailing disposal methodology like dry staking of tailing, conversion of tailing into paste 

or conversion of tailing into cakes over the tailing dam, are being explored to restrict the height of 
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tailing dam below approved limit of 74m. In case of technological or financial viability prevails, either 

of the above method could be implemented in future. In case of the tailing dam height not raised up 

to 74m during the proposed period, the requirement of waste may also reduce, thus the table 

mentioned above are tentative.     

The tailing dam has been constructed as per the approved design by IISc Banglore. However, the 

following protective measures shall be taken for tailing dam to ensure the stability of tailing dam. 

 Reclaim Drain shall be provided along toe of Tailing dam 

 Regular maintenance and monitoring shall be carried out using the instrument mentioned 

below. 

Table 44: Types of Monitoring 

Instrument 2022-23 2023-24 2024-25 2025-26 2026-27 

Monitoring 
by Prism 

√ √ √ √ √ 

Monitoring 
by 

Inclinometer 
√ √ √ √ √ 

Monitoring 
Piezeometer 

√ √ √ √ √ 

 

As of now, Rampura-Agucha Mine tailing dam height raising is completed up to 60 m height. Up to 

31st Dec 2021, tailing stacked in the tailing dam is 74.5 million tons since inception.  

 

The “tailings/rejects generated from beneficiation plant is categorized as of high volume and low 

effect waste and has been excluded from category of hazardous wastes by the Government of India, 

Ministry of Environment, Forest and Climate change vide notification G.S.R No 395(E) dated 4th April 

2016”. 

Attached is the approx. tailings generations and chemical /mineralogical composition of tailing sample 

done by Jk Tech in 2010. Extensive work was carried out in past (latest was taken up in 2015 with 

Xstrata) to evaluate economical means of recovering valuable minerals from tailings. Further, research 

and development work are continuing for economical extraction for valuable minerals from tailings. 
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Table 45: Final Tailings Chemical Assay 

 

 

As described under above study, the most abundant silver minerals identified in the tailing are 

Pyrargyrite, argyrodite and Freibergite. It should be noted that pyrargyrite contains antimony (also 

present in freibergite), and globally this has a history of causing poor flotation performance resulting 

into poor recovery of silver. 

Total area covered under the tailing dam as of now is 190.95 Ha. The tailing dam height has to be 

raised from current approved height of 60 m to 74m height to accommodate all the tailings generated 

during the life of the mine.  

The thickened tailing is neutralized with lime before discharging into tailing pond and does not possess 

any toxic contents in it. 

 

12.6 Reagents and Water 

 

 
Figure 38: Water Requirement for mining and processing plants at RAM

Element Ag Al As Be Bi Ca Cd Co Cr Cu Fe
% element 0.0014 1.96 0.01448 <0.0001 <0.0001 0.3626 0.00292 <0.0001 0.0055 0.00632 4.56

Element Li Mg Mn Na Ni Pb Sb Se Sr Tl Zn
% element 0.00192 0.79 0.0489 0.00368 0.00396 0.318 <0.0001 <0.0001 0.00152 0.00764 1.148

Final Tailings Chemical Assay
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Table 46: Flotation Stream 1 

S. No. 

Type of flotation 
equipment (froth/ 

column) 

Stages 

(rougher / 

cleaner, etc.), 

if applicable 

Make Capacity (tph) 
Feed Size 

(mm) 

1 Conditioner tank Conditioner MBE NA 0.063 
2 Conventional flotation cell Roughers Outotec NA 0.063 
3 Conventional flotation cell Scavengers Outotec NA 0.063 
4 Conventional flotation cell Cleaners Outotec NA 0.063 

 

Table 47: Flotation Stream 2 

S. No. 

Type of flotation 
equipment (froth/ 

column) 

Stages 

(rougher / 

cleaner, etc.), 

if applicable 

Make Capacity (tph) 
Feed Size 

(mm) 

1 Conditioner tank Conditioner Outotec NA 0.063 
2 Conventional flotation cell Roughers Outotec NA 0.063 
3 Conventional flotation cell Scavengers Outotec NA 0.063 
4 Conventional flotation cell Cleaners Outotec NA 0.063 

 

Table 48: Flotation Stream 3 

S. No. 

Type of flotation 
equipment (froth/ 

column) 

Stages 

(rougher / 

cleaner, 

etc.), 

if applicable 

Make Capacity (tph) 
Feed Size 

(mm) 

1 Conditioner tank Conditioner Bateman NA 0.110 
2 Conventional flotation cell Roughers Bateman NA 0.110 
3 Conventional flotation cell Scavengers Bateman NA 0.110 
4 Conventional flotation cell Cleaners Bateman NA 0.110 
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Table 49: Flotation Stream 4 

S. No. 

Type of flotation 
equipment (froth/ 

column) 

Stages 

(rougher / 

cleaner, etc.), 

if applicable 

Make Capacity (tph) 
Feed Size 

(mm) 

1 Conditioner tank Conditioner MBE NA 0.063 
2 Conventional flotation cell Roughers Outotec NA 0.063 
3 Conventional flotation cell Scavengers Outotec NA 0.063 
4 Conventional flotation cell Cleaners Outotec NA 0.063 

 

12.7 Process Control Philosophy 

A highly automated and instrumented process control has been envisaged in the beneficiation plant. 

 On-line Stream Analysis System for measurement of elements concentration in slurries to 

control metal losses. 

 Advanced Process Control operating system is designed to optimize, stabilize and control 

individual unit operations as well as the entire plant for optimum metal recovery. 

 Froth Camera System makes use of machine vision technologies to measure the speed of the 

froth. 

 Particle Size Analyzer is a sizing system installed in grinding circuit for mineral slurries. It takes 

automatic samples from streams and measures their particle size distribution for liberation of 

minerals. 

 Magnetic Proflot system for fine particle recovery in zinc flotation. 

 Any drive will be in running condition if all the start permissive conditions are simultaneously 

fulfilled. 

12.8 Conclusions and Recommendations 

From above details we can conclude that SK Mine has state of the art processing plants to treat run of 

mine ore and produce Lead and Zinc concentrates. Plants have all process controls required for 

optimum plant operations. Further, it can be recommended that the mine could consider stockpiling 

and blending of different ore types to have optimum feed grade designed for the plants. 

12.9 Risks and Opportunities 

The Mine has state of the art processing facilities hence there is no major risk. The process water 

seems to be bit heavy, could lead to plant deteriorations. There is substantial debottlenecking 
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opportunity to further expand processing capacities. Further a study can be conducted to treat tailings 

to extract metals. 

13 Primary Surface Infrastructure 

13.1 Roads 

Existing public infrastructure provides easy access to the mining are. Production commenced in 1991 

with an open pit mine which ceased production in March 2018. Mining from underground commenced 

in 2013. The Company applied for a new prospecting permit covering the surrounding area which was 

secured during 2010. This is important as the deposit is dipping towards the eastern limit of the mining 

lease and the location of the lease boundary makes deep exploration drilling challenging. 

 

 
Figure 39: Mine is located in close proximity to villages and towns 

 

13.2 Stockpile and Storage Facilities 

13.2.1 Rock Waste Management  

The present waste dump has reached its planned height of 140 m from ground, the dump is having 

seven lift each of 20 m height, and the berm width up to 80 m lift is 20m, on 100m and 120m lifts the 
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berm width is 24 m. The dump is so prepared to form an individual face angle of 370 and an overall 

slope angle of 270. 

 

During the proposed mining period, waste generated from underground mining operation shall be 

dumped in and around outer periphery of tailing dam, for strengthening of tailing dam and also for 

making safety bund/wall around pit and tailing dam. Density of in situ waste is 2.73 t/m3 whereas the 

density of waste after compaction becomes 2.201 t/m3.  

 

Details for utilization of year wise generation waste for tailing dam is mentioned under para 3.8 (a) 

along with table. In addition to above, dumping of part of underground waste in the any mined out 

stope voids in underground may also considered, whenever / wherever opportunities prevail. 

 

These sites are sufficient to take care of waste disposal during the plan period. Due care is taken in all 

respect for its confinement like the provision of dump stabilization by vegetation on ultimate non-

moving ends. 

13.2.1.1 Measures taken for dump stabilization and precautions for preventing slope failure: 

All around the periphery of waste dump, a collector drain/ bund shall be formed to divert the 

rainwater away from the dump.  

 

The dump top shall be properly levelled with a slope to avoid water retention on dump top/ dump 

benches and to prevent the rainwater flowing along slope. Installation of renewable source of energy 

as solar power plant have been made at waste dump top (535m RL and 515m RL eastern part) covering 

approximate 50 Ha. However, the drains shall be kept clear of soil debris and effective for the free 

flow of water well before the onset of monsoon. 

 

Besides doing continuous inspection of the dump, regular monitoring in the form of determining the 

movements of fixed points along the stabilized benches relative to the datum shall be carried out with 

the help of survey instruments. 

 

The non-active area/matured area of the waste dump shall be covered with plantation for its 

stabilization. Further, Rampura-Agucha mine has successfully developed innovative method of 
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overburden stabilization and rehabilitation, for the first time in Lead-Zinc mine by use of Geo-Textile 

mats or Geo soil savers.  Geotextiles are made from 100% organic material a naturally occurring fibre 

derived from a renewable resource namely, coconut (cocosnucifera) husk. Coir fibers resemble the 

wood fibers in terms of physical properties and chemical composition. Coir fiber are spun into yarn by 

mechanism of friction spinning& the yarn is woven into different forms of mesh matting (netting).  

 

Geo-textiles mats were used for stabilizing and rehabilitating with vegetation over overburden slopes. 

The method adopted included stabilization of slopes by levelling, laying of Geo-textile mats, supply of 

small quantities of conditioners, sowing of vetiver grass seeds and some native species with periodic 

watering. 

13.2.1.2  Existing Dump 

Table 50: Existing Dump 

S. No. Year Dump Id 
Type of 
Dump 

Proposed 
Area (ha) 

Height (m) 
Total Dump 
Quantity (t) 

Existing 
Dump 

Location 

1 NA 
Waste 
Dump 

Waste Dump NA 140 NA 
North of 
the Lease 

Area 
 

13.3 Tailings Disposal 

Tailings from all four flotation plants are mixed and thickened to 65 to 68% by mass using a 

deep cone thickener (“DCT”) and used as cemented paste backfill for filling underground stopes 

or are pumped to the tailings storage facility (“TSF”). 

Cemented paste backfill is produced in a new paste plant with a nameplate capacity of 2.5 Mtpa of 

solids or 800,000 m3 of paste fill. A portion of the DCT thickener underflow is further dewatered to 

around 74% solids by mass in a new paste plant. Approximately 70% of the DCT underflow is 

dewatered to nominally 18% moisture using four disc filters. The filter cake is mixed under controlled 

conditions in a twin paddle mixer with the balance of the DCT underflow and up to 12% cement to 

produce a 7-inch slump paste which is then pumped, by high pressure piston pumps, around 2km to 

four boreholes to feed the underground stopes. Typically, a 10,000 m3 stope can be filled in around 

70 hours. The paste plant and paste delivery systems incorporate a high degree of standby equipment 

and piping to maintain a high operational availability. 
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The balance of the DCT underflow are neutralised with lime prior to pumping to the TSF. Alternatively, 

the tailings can be thickened in the older, conventional tailings thickeners, to 45% solids by mass, for 

disposal in the TSF. Water is recovered in to ponds at the DCT and the conventional thickeners and is 

recycled as required to the plant. Further water is also recovered from the TSF and recycled to the 

water ponds. The existing TSF covers around 110 km2.  

The current tailings storage facility is constructed using waste rock with the base and walls lined with 

clay. The dam wall has been raised to its current level of 39m to increase the storage capacity. It is 

reported that the dam will hold sufficient material for the envisaged LoM at the reported maximum 

height of 51m. The TSF is currently at its 7th phase of raising, upon completion of which the dam 

height will be 45 m. A Phase 8, has been proposed, which will raise the TSF to 51 m have capacity for 

approximately 14Mt of tailings. 

HZL is currently investigating re-processing of the tailings to use available capacity at the plant and 

recover additional metal, as well as investigating back-filling the open-pit void with drystacked tailings. 

 

13.4 Power and Water 

Power for the processing operations is supplied by the captive power plants (“CPP”) at Zawar and 

Chanderiya which provide around 90% of the requirements. Power requirements for processing 

facilities are around 38-40 MW. 

Overall water usage is approximately 3.2 m3/t, with fresh water, making 0.45 m3/t of the required 

water. Fresh water is sourced from the Banas River 55 km from the RAM concentrator. There is also a 

constraint by the Rajasthan Government related to the maximum amount of water that can be 

extracted, which is currently limited to 11,200 m3/day. It is reported that plant water requirements 

are satisfied by internal mine and recycle water sources and that no additional water is required. 

 

14 Market Studies  

14.1 Introduction 

Hindustan Zinc (HZL) is India’s largest and world’s second largest zinc-lead miner. With more than 50 

years of operational experience, they have a reserve base of 161.2 million MT and an average zinc-

lead grade of 5.9% and mineral resources of 286.7 million MT, our mine life is over 25 years. Their fully 

integrated zinc operations hold 78% market share in India’s primary zinc industry, and they are the 

6th largest silver producers globally with an annual production of 913,000t.  
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The market was negatively impacted by COVID-19 in 2020 and 2021. Considering the pandemic 

scenario, the construction activities were stopped temporarily during the lockdown to curb the spread 

of new COVID-19 cases, thereby decreasing the demand for zinc and lead-based products such as 

galvanised metal, lead sheets, and others from the construction industry. Furthermore, the demand 

for lead-acid batteries decreased due to the temporary pause of the automotive manufacturing units 

during the lockdown. However, the demand for lead-acid batteries, especially valve-regulated lead-

acid (VRLA) batteries, from the electronics and telecommunication industry increased during this 

period, as people opted to work online from their residence, which enhanced the demand in the 

market studied. With the lifting of restrictions, companies are keen to see a return to pre-2020 levels 

of activity. 

 

14.2 Zinc 

14.2.1 Application Of Zinc 

Approximately 14% is used in the production of zinc die casting alloys. Nearly 9% of the zinc is utilized 

for oxides and chemicals and approximately 10% is used in alloys and castings. Some of the most 

common applications of zinc are listed below: 

 Galvanising: Zinc offers one of the best forms of protection for steel against corrosion. It is 

used extensively in building & construction, infrastructure, household appliances, 

automobiles, steel furniture and other applications where lasting steel products are required.  

 Zinc Oxide: The most widely used zinc compound, zinc oxide is used in the vulcanisation of 

rubber, as well as in ceramics, paints, animal feed, pharmaceuticals and several other products 

and processes. A special grade of zinc oxide has long been used in photocopiers. 

 Die Castings: Zinc is an ideal material for die casting and is extensively used in hardware, 

electrical equipment, automotive and electronic components. Zinc die cast alloys are used in 

production of highly durable and visually appealing hardware fittings. 

 Alloys: Zinc is extensively used in making alloys, especially brass, which is an alloy of copper 

and zinc. 

 

14.2.2 Supply and Demand 

The price of zinc is driven mostly by these five factors:  

 Chinese Demand  
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 Chinese Supply  

 Global Stocks  

 US Demand  

 

As with most industrial commodities, China plays a pivotal role in determining zinc prices. China is the 

top consumer of refined zinc used in galvanized steel. Therefore, a key indicator of zinc demand in 

China and elsewhere is steel demand. Decisions about whether to undertake or hold off on 

infrastructure projects can create huge fluctuations in steel demand. Ultimately, these decisions can 

flow through to the zinc market. A key factor impacting zinc output in China is the country’s increasing 

environmental awareness. Poor air quality has forced the government to take a harder look at the 

mining industry as a contributor to pollution. If China curbs the production of zinc to deal with this 

problem, then the country will be more reliant on imports. This could drive prices higher. The London 

Metals Exchange (LME) keeps track of global stock levels for zinc and other industrial metals. 

Current world production is approximately 13 million tonnes. HZL produces approximately 913,000t 

of zinc per year and is well established in the market. 

 

Table 51: : HZL Product Range 

Product Form Weight 

Special High Grade (SHG) 
Standard Ingot 25 kgs 
Jumbo Ingots 1000kgs 

Continuous Galvanising Grade (CGG) Jumbo Ingots 1000kgs 

High Grade (HG) 
Standard Ingot 25 kgs 
Jumbo Ingots 600 kgs 

Prime Western (PW) Standard Ingot 25 kgs 
Electro-Plating SHG (EPG SHG) Standard Ingot 25 kgs 
Hindustan Zinc Die-Cast Alloy (AZDA) Standard Ingot 9 kgs 

 

 

14.2.3 Prices 

As with all commodities, prices fluctuate. Prices in general are Zinc price predictions from the leading 

international agencies for the next few years are as follows: 

 The World Bank in its commodity forecast report estimated that the average spot price 

for zinc will fall to $2,400 per metric ton (t) in 2022, down from $2,700/t at the end of 

2021. After that, a slow growth period will start. 
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 The IMF's report indicated a completely different expectation: a rise from $2,828/t in 

the end of 2021 to $2,859 in 2022. For the following period, IMF experts expect a 

smooth, gradual decline. They predict the price will drop to $2,818/t by 2026. 

 The Industry Innovation and Science Australia’s prediction is like the World Bank's 

predictions: they expect a decrease in the zinc spot price from $2,686 at the end of 2021 

to $2,362 in 2022, with further slow increase through 2026. 

 HZL is using prices as projected by LME as listed below: 

Table 52: HZL Financial Model Prices 

Particulars UOM FY'23 FY'24 FY'25 FY'26 FY'27 FY'28 FY'29 FY'30 FY'31 FY'32 Average 

LME - Zinc $/MT 3,183 2,911 2,684 2,621 2,658 2,706 2,706 2,706 2,706 2,706 2,759 

         - Lead $/MT 2,179 2,047 1,974 1,962 1,997 2,082 2,082 2,082 2,082 2,082 2,057 

         - Silver $/Troz 22.19 20.47 21.61 21.33 21.30 21.10 21.10 21.10 21.10 21.10 21.24 

Ex Rate Rs/USD 74.94 75.43 76.52 77.73 78.64 79.11 79.51 79.51 79.51 79.51 76.65 

 

The figure below displays the price for zinc over the last five years. The price projections above agree 

in general with the historic average prices although it has been as low as US$1,500/t in January 2016 

and as high as US$ 4,000/t in April 2022. In our opinion, the recent high price may be because of stock 

shortages created by the pandemic. These high levels are not sustainable, and we already see a 

substantial drop in prices which should stabilise at the levels projected by the LME, World Bank and 

others. 
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Figure 40: 5-Year Zinc Price in US Dollars 

Source: Trading Economics 

 
Figure 41: LME Zinc Contract Prices 

Source: LME Website 12 July 2012. 
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Figure 42: HZL Zinc Specifications 

 

14.3 Lead 

14.3.1 Applications for Lead 

The battery sector is the single largest consumer of lead, accounting for around three-quarters of the 

demand. It can be sub-divided into the following groups: 

 SLI (Starting-Lighting-Ignition) batteries, which currently accounts for over half of the total 

lead demand. These are mainly used in cars and light vehicles but are also found in other 

applications such as golf carts and boats. SLI battery demand in turn can be split into original 

equipment and replacement, with replacement demand outstripping original equipment 

demand by about 4:1 in mature markets. 

 Industrial batteries, which currently consumes around a quarter of the total lead produced. 

This sector can be split roughly 50:50 into stationery and traction batteries. Stationary 

batteries are principally used in back up power supply systems; traction batteries are used for 

motive power in equipment such as forklift trucks and motorised wheelchairs. 
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 The remainder is used in non-battery applications. The second largest current end use of lead 

for non-battery applications, accounting for around 20% of lead consumption, is the alloys 

and chemical industry. Principal markets are for cathode ray tubes used in television screens 

and computer monitors, for Poly Vinyl Chloride (PVC) stabilisers and for making pigments for 

industrial use. Cable and other industries account for the remaining 5% of lead demand. 

14.3.2 Supply and Demand 

Growth in the construction industries was driving the overall market growth for a long time. High 

demand from renovation in the construction sector, including gutter and gutter joints and metal for 

roofing materials were propelling the market demand. Now, high demand for the electrical vehicle is 

influencing lead acid batteries demand emerging as the key driving factor for the market growth. 

Additionally, vigorous investment in improving telecom networks along with significant development 

in data centres are expected to enhance the industry position. 

However, high production cost with stringent challenging processes is inhibiting the growth of lead 

market globally. 

By the application segment, batteries segment is expected to dominate the market during the forecast 

period. As lead-acid battery is utilised in the form of stationary batteries, SLI batteries, portable 

batteries which includes electronics, consumers, telecom, energy storage system and others. SLI 

batteries have vast application in automobile designing and installation specifically with the 

automobile’s charging system, that allow continuous cycle of charge and discharge in the battery each 

time the vehicle is in use. Furthermore, development in construction, machineries, and other battery 

dependent end-product is helping the market to grow. 

Regionally, Asia Pacific is expected to dominate the lead market and is expected to grow during the 

forecast period. Developing countries like Japan, China, and India have boosted the market growth 

due to an increase in manufactures for machinery and tools across the world. This is expected to drive 

the market demand in this region.  
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Figure 43: World Production of Lead 

 

Figures above indicates a slow growth over the last 5 years with a slight dip in 2020, possibly due to 

COVID 19 restrictions. In our opinion, the production will recover and continue the slow growth of 

pre-pandemic years. 

HZL produces lead ingots with a minimum of 99.99% purity which are registered with LME at a level 

of 210,000 t/a. This is expected to continue for the forecast period. 

14.3.3 Prices 

As with almost all commodities, prices are cyclical. Based on the 12-month price chart, there appears 

to be a severe reduction in price from around US$2,400/t to US$1,971 in July 2022. The 10-year price 

curve indicates that this is probably only a market correction. It is too early to guess at what level the 

price would stabilise. 
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Figure 44: 12-Month Price of Lead 

Source – Trading Economics 

 
Figure 45: 5-Year Price of Lead 

Source – Trading Economics 
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Figure 46: LME Contract Price on July 2022. 

Source: LME July 2022 

 
Figure 47: HZL Lead Specifications  
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14.4 Silver 

The extraordinary events of 2020 have had a profound effect on virtually all markets around the globe 

and silver has been no exception. The metal’s supply/demand fundamentals, investment, prices, 

trade-flows and inventories have all experienced sensational fluctuations over the past 12 months or 

so. The effect of the pandemic is set to remain relevant to silver for some time to come. Several key 

silver mining countries were hit hard by lockdown restrictions, and global silver supply declined. This 

was more than offset, however, by losses across most of silver’s physical demand segments, which 

suffered as a result of restrictions to economic activity as well as depressed consumer sentiment 

and/or income loss. This resulted in a large silver market surplus. One notable exception was physical 

investment. A growing appetite for safe haven assets and, initially, the strength of the gold price all 

boosted investors’ appetite for silver bars and coins last year, culminating in an 8% rise overall. 

14.4.1 Applications for Silver 

Silver metal has been known since ancient times for its brilliant white metallic lustre with high ductility 

and malleability properties. The precious metal has varied uses backed by its excellent heat and 

electrical conductivity levels. 

In India, the highest usage of silver is in jewellery, followed by coins & bars silverware and industrial 

fabrication. With growing Indian economy, silver demand especially in the industrial sector is expected 

to follow a healthy growth in the coming years with an increased off take especially in electrical and 

electronics as well as brazing alloys and solders. 

14.4.2 Supply and Demand 

According to the Silver Institutes report “World Silver Survey 2021”, In 2020, global mine production 

suffered its biggest decline of the last decade, falling by 5.9% y/y to 784.4Moz (24,399t). This was 

caused by temporary mine closures in several major silver producing countries in the first half of the 

year as a direct result of the COVID-19 pandemic. Output from primary silver mines declined by 11.9% 

y/y to 209.4Moz (6,513t). This exceeded the drop that silver by-product output from lead-zinc and 

gold mines suffered, which fell by 7.4% to 248.3Moz (7,724t) and by 5.7% to 123.3Moz (3,834t), 

respectively. Countering this trend, silver production from copper mines increased by 3.5% y/y to 

198.3Moz (6,169t). 

At the county level, the largest declines were in nations which implemented COVID-19 lockdowns that 

required mines to temporarily halt operations. This led to substantially lower silver production in Peru 

(-26.1Moz, 810t), Argentina (-10.0Moz, 311t), Mexico (-9.6Moz, 299t) and Bolivia (-7.2Moz, 223t). 

Despite the disruption caused by the pandemic, mines in other countries were able to continue 
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operating at full capacity throughout the year and output increased in Chile (+9.1Moz, 284t), India 

(+1.2Moz, 38t) and Australia (+1.2Moz, 37t). 

 
Figure 48: HZL Silver Specifications 

 

After rising for two years, global silver demand weakened by 10% in 2020 to 896.1Moz (27,872t) as 

the impressive gains in physical investment were more than offset by heavy losses in jewellery and 

silverware. After falling just short of record levels in 2019, industrial fabrication fell 5% last year to a 

five-year low of 486.8Moz (15,142t). Unsurprisingly, this was overwhelmingly due to the impact of the 

COVID-19 pandemic on economic activity and, in turn, many silver end-users. Regional performances 

diverged, with Europe suffering a notable 8% decline, while North America rose by 2%, chiefly through 

higher demand in such areas as silver powder for photovoltaic (PV) ends. Demand in East Asia also fell 

overall, although performances were very mixed at the country-level; losses were seen in China, but 

Japan and Taiwan enjoyed gains. 

On a sectoral basis, electronics & electrical demand fell a modest 4% as gains for PV offset losses 

elsewhere. Other industrial offtake in turn fell 7% as a strong showing for EO catalysts could only 

partially counter India’s heavy losses in this segment. In general, thrifting and substitution had a 
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limited impact on silver use as the price was insufficiently high for long enough to trigger interest and 

as many areas present little room for further savings. 

Strong growth in mine production this year is expected to be followed by continued growth in the 

medium term. This will be driven by increased output from a number of major operating mines 

alongside new projects, with a significant contribution coming from primary silver operations in 

Mexico. 

14.4.3 Price 

 
Figure 49: 5-Year Silver Price 

 (Source – Trading Economics) 

In the period 2015 to 2020, the price varied around an average of approximately US$16.5/oz. During 

the world pandemic, silver offered a haven for storing wealth which is reflected in the average price 

shooting up to an average above US$24/oz. With the acceptance that the pandemic was over in mid-

July 2022, the price is starting to return to earlier levels and may stabilise near to the pre-2020 levels. 

 

15 Environmental Studies, Permitting and Social or Community Impact  

15.1 Introduction 

The knowledge of present environment of the core and buffer zone of the existing mining area is 

important to assess the impact of various project activities on environment. The knowledge of 

present-day environment is also helpful in planning management of environment and planning of 

mitigation measures. To assess the composite baseline of mine and processing facilities related to the 
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environmental quality of the area, field assessment has been conducted considering following 

components of the environment, viz. land, meteorology, air, noise, water, soil, biological and socio-

economic. The relevant information and data (both primary and secondary) were collected in core as 

well as buffer zone (10 km distance from the Mine Lease boundary) in accordance with the guidelines 

of MoEF&CC for undertaking EIA Studies and preparation of Draft EIA/EMP reports. 

 

The Rajasthan State falls in a region of low Seismic hazard zone with the exception being moderate 

hazard in areas along west state border. It mainly lies in Zones II and III. Several faults have been 

identified in this region out of which many show evidence of movement during the Holocene epoch 

15.2 Environmental Studies 

The projects should not cause any significant impact on the environment of the area, as adequate 

preventive measures have been adopted to contain various pollutants generated due to the proposed 

current and proposed expansion projects within permissible limits. Development of Greenbelt / 

Plantation around the mining lease will minimize the environment pollution and improve the overall 

aesthetic beauty. 

Environmental Monitoring Programme has been and will be continued for various environmental 

components as per conditions stipulated in Environmental Clearance Letters issued by MoEFCC & 

Consent to Operate issued by SPCB. Six monthly compliance reports will be submitted every year to 

Regional Office by 1st of June & 1st of December. Quarterly compliance Report for conditions 

stipulated in Consent to Operate will be submitted to SPCB on regular basis. 

 

15.2.1 Land Use 

Land use studies, delineating forest area, agricultural land, grazing land, wildlife sanctuary, national 

park, migratory routes of fauna, water bodies, human settlements and other ecological features were 

completed. Land use plans of mine lease areas were prepared to encompass preoperational, 

operational and post operational phases.  

 

The land use is classified into four types – forests, area under cultivation, culturable waste and areas 

not available for cultivation. Forest occupies a small portion of the study area. The 226 ha forest areas 

are only scattered bushes of thorny plants.  Altogether 25,227 ha of irrigated and un-irrigated lands, 

is used for cultivation in the study area. This is approximately 50% of the area.  
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Culturable waste land is land suitable for cultivation, which have not been brought under cultivation 

at any time. The 13,988 ha Culturable Waste is 27.73% of the area surrounding the mine. A total of 

10,973 ha in the study area is not available for cultivation, comprising the mining complex, two river 

systems with the reservoirs, HZL Township and other human settlements. 

 

 
Figure 50: Breakdown - use of land 

 

15.2.2 Climatology 

The climate of the district is generally dry and healthy, and the seasons are similar to nearby SKM and 

RDM. The summer season starts during the middle of February and - continues up to the first week of 

June. Summer is followed by south-west monsoon which last till the end of September. October and 

November are the post-monsoon months. December is the coldest month with mean daily maximum 

and minimum temperatures being 24 0C and 100C respectively. During peak summer, temperature 

shoots up to 44.6 0C. Relative humidity varies from 25% in summer to 82% in winter (Census 2011). 

Due to the mild weather conditions, the mines can operate throughout the year, and should have no 

weather-related restrictions. 
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Table 53: Annual Rainfall Records [1987-2008] supplied HZL 

Year 
Rainfall 
(mm) 

Year Rainfall (mm) Year Rainfall (mm) 

1989 455 2000 352 2011 1017 
1990 806 2001 428 2012 747 
1991 315.4 2002 153 2013 749 
1992 288.4 2003 575 2014 709.5 
1993 294.5 2004 604 2015 471 

1994 457 2005 418 2016 814 
1995 308.5 2006 792 2017 491 
1996 480.6 2007 721 2018 611.2 
1997 453 2008 472 2019 847.5 

1998 309 2009 289 2020 504 
1999 180 2010 951 2021 791 

Average 541.0 
 

 

15.2.3 Air Quality 

The ambient air quality with respect to the study zone of 10 km radius around the mine lease boundary 

forms the baseline information. The various sources of air pollution in th3e region are mining, 

industrial, transportation and residential activities. The prime objective of th1987-2008] supplied 

baseline air quality study was to assess the existing air quality of the area. This will also be useful for 

assessing the conformity to standards of the ambient air quality after proposed expansion is 

completed. The study area represents mostly rural environment with intermittent mixed land uses 

such as HZL mining and industrial activities. 

HZL is also monitoring ambient air quality in and around the mine lease area at six locations as part of 

post project monitoring program. The results of this monitoring have also been included to understand 

impacts of existing activities, if any, and trends. 

This section describes the selection of sampling locations, methodology adopted for sampling, 

analytical techniques and frequency of sampling. The monitoring was carried out during winter season 

(1st December 2008 to 28th February 2009). 

HZL is also monitoring ambient air quality in and around the mine lease area at five locations 

comprising of three locations in core zone and two locations in buffer zone as part of post project 

monitoring program. HZL is monitoring at these locations with frequency of weekly once for 24 hourly 

durations. The parameters monitored are SPM, RPM, SO2 and NO x. The dustfall rates are monitored 
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monthly. The results of past two years for three common locations monitored by both HZL and VIMTA 

are presented graphically to understand trends. 

It is observed that the results monitored by HZL are within the stipulated standards. The data indicates 

that the concentrations are comparable with the concentrations monitored by VIMTA. 

 

The noise monitoring has been conducted for determination of noise levels at 10 including 4 locations 

within the mining complex, and 9 locations outside the mine within the study area. The noise levels at 

each of the locations were recorded for 24 hours during the winter season. The noise levels at all the 

locations, residential, commercial and industrial, were found to be below the required minimum levels 

for both the day time and night time. 

 



 

  

 

A&B Global Mining (Pty) Ltd 

Reg nr: 2020/860710/07 Vat nr: 4640227288 

Directors D Vyas, EJ Oosthuizen 

145 

 
Figure 51: Location of noise monitoring stations 

 

15.2.4 Surface Water and Wetlands 

A total of 10 ground water and 3 surface water sources, consisting of bore wells, dug wells and the RA 

mine pit, covering a 10 km radius around the mine were collected and were examined for physico-

chemical, heavy metals and bacteriological parameters in order to assess the effect of mining, 

industrial and other activities on surface and ground water quality.  The ground water sources include 

two monitoring wells of HZL in the vicinity of the tailings dam of RAM. Three surface water sampling 

locations were selected to assess the surface water quality. 
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The presence of heavy metals is observed, but the concentrations are well within the permissible 

limits. The overall quality considerations as far as water quality in the study area indicate the absence 

of any external polluting sources and represent uncontaminated conditions. 

 

The results for the parameters analysed for surface water samples and are compared with Class 'C' 

water quality (fit for drinking after conventional treatment) as per IS:2296-1982 "Tolerance Limits for 

Inland Surface Waters subject to Pollution" for surface water. 

The pH of the surface water samples collected ranges in between 7.3 to 7.5. The conductivity recorded 

in the range of 273 to 365 gs/cm. 

The sodium and potassium concentrations varied between 13.5 to 38.6 mg/l and 5.9 to 8.2 mg/l 

respectively. The Higher concentration of sodium and potassium was observed in - Khari River (SW1). 

Total hardness expressed as CaCO3 ranges between 86 to 96 mg/l. The concentration of nitrate 

fluctuates between 0.5 to 0.9 mg/l with higher concentration of nitrate observed in Khari River (SW1). 

 

HZL is monitoring water quality in and around the mine lease area. HZL is collecting water samples 

from nearby wells once in a month and analysing for physico-chemical parameters and heavy metals 

like Lead, Zinc, Iron and Cadmium. 

The results indicate that the concentrations of lead, zinc, iron and cadmium are well within the 

permissible limits applicable for ground water. 
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Figure 52: Location of water monitoring stations 

 

15.2.5 Groundwater 

Most of the villages in the project area have bore well and tube well facilities, as most of the residents 

of these villages make use of this water for drinking, agricultural, and other domestic uses. Therefore, 

bore well samples have been considered for sampling. 

The analysis results indicate a pH range of 6.5 to 7.9, which is well within the desirable limit of 6.5 to 

8.5. The TDS was observed to range between 378 to 2096 all samples are within the permissible limit 

of 2000 mg/l except for samples collected at one location. Total hardness was observed to range 
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between 212 to 620 mg/l, within the permissible limit of 600 mg/l except for sample collected at three 

samples. 

Chlorides are found to range between 38.5 to 574.3 mg/l. The chloride concentrations were observed 

to be within the permissible limit of 1000 mg/l. Fluorides are found to range between 0.2 to 1.9 mg/l 

and within the permissible limit of 1.5 mg/l except for samples collected at three locations. Nitrates 

are found to range between 0.7 to 60.4 mg/l and exceeding the prescribed limit of 45.0 mg/l at two 

locations. Presence of heavy metals is observed but the concentrations are within the permissible 

limits. 

 

15.2.6 Soil 

The baseline information on soils in the area is essential for assessing the impacts of current activities 

on the soil quality and the anticipated impacts in future after enhancement of the mining capacity. 

Accordingly, the assessment of the soil quality has been carried out. 

Six locations within a 10 km radius of the mine lease boundary were selected for soil sampling during 

the winter season. At each location, soil samples were collected from 3 depths – 30 cm, 60 cm, and 

90 cm. The homogenised samples were analysed for physical and chemical characteristics. 

The results were compared with standard classification parameters. It has been observed that the 

texture of the soil is mostly clayey in the study area. The pH of the soil ranged from 7.8 – 9.1 indicating 

that the soils are usually moderately to very strong alkaline in nature. 
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Figure 53: Location of soil monitoring stations 

 

15.2.6.1 Data Generation 

For studying soil quality in the region, sampling locations were selected to assess the existing soil 

conditions in and around the project area representing various land use conditions. The physical, 

chemical and heavy metal concentrations were determined. The samples were collected by ramming 

a core-cutter into the soil up to a depth of 90 cm. 

The sampling locations have been identified with the following objectives: 

 To determine the baseline soil characteristics of the study area; 



 

  

 

A&B Global Mining (Pty) Ltd 

Reg nr: 2020/860710/07 Vat nr: 4640227288 

Directors D Vyas, EJ Oosthuizen 

150 

 To determine the impact of current activities on soil characteristics; and 

 To determine the impact on soils more importantly from agricultural productivity point of 

view. 

Six locations within 10-km radius of the mine lease boundary were selected for soil sampling in winter 

season. At each location, soil samples were collected from three different depths viz. 30 cm, 60 cm 

and 90 cm below the surface and homogenized. The homogenized samples were analysed for physical 

and chemical characteristics. Samples were taken twice during the study period. The samples have 

been analysed as per the established scientific methods for physicochemical parameters. The heavy 

metals have been analysed by using Inductive Coupled Plasma Analyzer. 

15.2.6.2 Baseline Soil Status 

It has been observed that the texture of soil is mostly clayey in the study area. It has been observed 

that the pH of the soil ranged from 7.8 to 9.1 indicating that the soils are usually moderately to very 

strongly alkaline in nature. 

The electrical conductivity was observed to be in the range of 150 to 1206 pS/cm, with the maximum 

(1206 pS/cm) observed in Bhairunkhera (S2) and with the minimum (150 pS/cm) observed in Kothiyan 

(S1). 

The nitrogen values ranged between 17.7 to 69.8 Kg/ha. The maximum value (69.8 Kg/ha) was 

observed in village Agucha (S4), the minimum value (17.7 Kg/ha) was observed in Mana ka Khera 

village (S6) indicating that the soils have very less to less quantity of nitrogen. 

The phosphorus values ranged between 116 to 222.9 Kg/ha. The maximum value (222.9 Kg/ha) was 

observed in Bhairunkhera village (S2), the minimum value (116 Kg/ha) was observed in Agucha (S4) 

indicating that the soils have more than sufficient quantity of phosphorus. 

The potassium values range between 136.3 to 191.7 Kg/ha. The maximum value (191.7 Kg/ha) was 

observed in Agucha (S4), and the minimum value (136.3 Kg/ha) was observed in the village Mana ka 

Khera village (S6) indicating that the soils have less to medium quantity of potassium. 

NPK values are less to more than sufficient in most of the locations. Occurrence of heavy metals is 

observed from all the locations. 
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Table 54: Soil Quality Monitored by HZL for the year 2008 (Pre Monsoon) 

Sr. 
Location 

Pb Zn Fe Cd 
No. (ppm) (ppm) (ppm) (ppm) 

1 Jai Singh Pura 24.87 59.33 52.63 0.84 
2 Daulat Pura 26 52 44.5 0.92 
3 Bhillon Ka Khera 28.58 85.25 118.34 0.96 
4 Kalyan Pura 19.8 82.9 61.7 1.15 
5 Muna Ka Khera 18.99 42.44 48.25 1.05 
6 Gaj Singh pura 19.1 55.4 73.2 0.97 
7 Agucha Plantation 18.45 53.67 52.8 1.14 
8 Bherukhera 17.72 54.6 62.49 1.13 
9 Magzine 20.47 48.37 47.63 0.89 

Values are expressed in ppm 

 

Table 55: Soil Quality Monitored by HZL for the year 2008 (Pre Monsoon) 

Sr. 
Location 

Pb Zn Fe Cd 
No. (ppm) (ppm) (ppm) (ppm) 

1 Jai Singh Pura 24 51.55 45.9 0.8 
2 Daulat Pura 24.2 52.1 45.5 0.86 
3 Bhillon Ka Khera 28.95 72.75 106.75 0.92 
4 Kalyan Pura 17.75 82.25 64.56 1.1 
5 Muna Ka Khera 18.95 35.4 48.82 0.92 
6 Gaj Singh pura 17.2 48.65 72.75 0.8 
7 Agucha Plantation 17.35 56.25 48.95 1.1 
8 Bherukhera 16.65 48.5 62.58 1.2 
9 Magzine 19.85 47 47.65 1.12 

Values are expressed in ppm 

 

15.2.7 Biological Environment 

A detailed ecological survey of the study area was conducted, particularly with reference to the listing 

of species and the assessment of the existing baseline ecological conditions in the study area. The 

presence of no critically threatened species was recorded. There are no wildlife sanctuaries or national 

parks in 10 km or 25 km from the mine lease boundaries. 

Among the identified birds, the Indian myna, common myna are the local migratory birds which were 

observed. 
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Figure 54: Ecological sampling locations  

 

15.2.7.1 Agriculture 

Agriculture is the main occupation of a majority of the population of the Bhilwara District. The major 

crops in district of Bhilwara are Maize, Wheat, jo, til, Urad, Moong, Jeera, Gram, Ground Nut, Raee, 

Mustard & Cotton are the major crops of the Bhilwara District. Kharif crops constitute the bulk of the 

food production in the district since the agricultural activities are mostly dependent on Monsoons. 

Kharif crops include urad, maize, moong, groundnut etc... Rabi crops are usually sown in November 

whereas Kharif crops are sown with the beginning of the first rains in July. 
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15.2.7.2 Forest 

The forest crop is mainly xerophytic species common to the more arid tracts of India. The district is 

completely outside the timberline i.e. Teak, Sal and Sissoo zone of the tropical and sub-tropical India. 

The main species found in the district are Dhokra (Anogeissus pendula), Kumpta (Acacia rupestris), 

Salar (Boswellia serrata), Khejri (Prosopis spicigera), Khair(Acacia catechu), Ber ( Zizyphus jujube), 

JinjaI(Bauhinia racemosa), Koulassi (Dichrostachys Cineria), Aranja (Acacia leucophloe), Go (Lannea 

grandis), Tambolia (Ehretia laevis), Sainjora (Moringa concanensis), Thor (Euphorbia nivula), Grangan 

(Grewia populifolia), Jharbor ( Zizyphus numalarica), Dassen (Phus mysorensis), Firangan (Grewia 

pillosa), Salepan (Securenega oblota), Arni (Clerodendron phlomoides), Neem (Azadirachta indica), 

Semal (Salmalia malabarica), Pipal (Ficus relisiosa), Golia dhau (Anogeissus latifolia), Lambaba (Bridelia 

retusa), Timbru (Disospyros melanoxylon), Umbia (Saccopetalum tomentosum), Ghatolon (Randia 

dumetorum), Kalia (Albizia odaratissima), Kar( Sterculia urens), Khirni (Wrightia tomentosa), Bahera 

(Terminalia bellerica), Amaltas (Cassia fistula) and Bijasar (Soymida fabrifuga) etc. The most common 

grasses found in the district are Cenchurus ciliaris, Schima marvosus, Dichanthium annulatus, Chloris 

barbata, Chrysopogon maintanus and Eremonopogon foevealatus etc. 

15.2.7.3 Reserve Forest 

In study area, as per Forest department of Bhilwrara, there are no reserved or protected forests in 

study area. Six designated village forest areas belong to panchayats along the banks of Khari and Mansi 

Rivers 

15.2.7.4 Plantations 

There are a number of small plantations within the area, some augment forested area and some form 

part of the social forestry programmes, particularly evident at roadsides. Trees commonly used for 

planting include Acacia nilotica, Eucalyptus, Dalbergia sissoo, Cassia siamea and Prosopis julifera. 

Plantations and fields are often hedged with cactus-Euphorbia nerifolia. Hindusthan Zinc Limited area 

is having a good number of plants. Dalbergia sisso, Leucena leucophloe, Cassia fistula, Cassia siamea, 

Parkinsonia sp, Pithocolobium dulce, Pongamia glabra, Casuarina sp, Albizzia procera, Albizzia amara. 

As corporate policy of Hindusthan Zinc Limited, extensive green belt programme is under 

implementation to make greenery in and round mine lease. 
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15.3 Requirements and Plans for Waste and Tailings Disposal, Site Monitoring, and Water 

Management 

15.3.1 Waste and Tailings Disposal   

Tailings from all four flotation plants are mixed and thickened to 65 to 68% by mass using a deep cone 

thickener (“DCT”) and used as cemented paste backfill for filling underground stopes 

or are pumped to the tailings storage facility (“TSF”).  

Cemented paste backfill is produced in a new paste plant with a nameplate capacity of 2.5 Mtpa of 

solids or 800,000 m3 of paste fill. A portion of the DCT thickener underflow is further dewatered to 

around 74% solids by mass in a new paste plant. Approximately 70% of the DCT underflow is 

dewatered to nominally 18% moisture using four disc-filters. The filter cake is mixed under controlled 

conditions in a twin paddle mixer with the balance of the DCT underflow and up to 12% cement to 

produce a 7-inch slump paste which is then pumped, by high pressure piston pumps, around 2km to 

four boreholes to feed the underground stopes. Typically, a 10,000 m3 stope can be filled in around 

70 hours. The paste plant and paste delivery systems incorporate a high degree of standby equipment 

and piping to maintain a high operational availability. 

The balance of the DCT underflow is neutralised with lime prior to pumping to the TSF. Alternatively, 

the tailings can be thickened in the older, conventional tailings thickeners, to 45% 

solids by mass, for disposal in the TSF. 

Water is recovered into ponds at the DCT and the conventional thickeners and is recycled as required 

to the plant. Further water is also recovered from the TSF and recycled to the water ponds. The 

existing TSF covers around 110 km2. 

The current tailings storage facility is constructed using waste rock with the base and walls lined with 

clay. The dam wall has been raised to its current level of 39 m to increase the storage capacity. It is 

reported that the dam will hold sufficient material for the envisaged LoM at the reported maximum 

height of 51 m. 

The TSF is currently at its 7th phase of raising, upon completion of which the dam height will be 45 m. 

A Phase 8, has been proposed, which will raise the TSF to 51 m have capacity for approximately 14 Mt 

of tailings. 

HZL is currently investigating re-processing of the tailings to use available capacity at the plant and 

recover additional metal, as well as investigating back-filling the open-pit void with dry stacked 

tailings. 
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15.3.2 Site Monitoring 

HZL is monitoring water quality in and around the mine lease area, HZL is collecting water samples 

from nearby wells once a month and analysing for physio-chemical parameters and heavy metals like 

lead, zinc iron and cadmium. Soil samples from all the selected areas are collected regularly for assay 

15.3.3 Water Management 

Overall water usage is approximately 3.2 m3/t, with fresh water about 0.45 m3/t of the required water. 

Fresh water is sourced from the Banas River 55 km from the RAM concentrator. There is also a 

constraint by the Rajasthan Government related to the maximum amount of water that can be 

extracted, which is currently limited to 11,200 m3/day. 

It is reported that plant water requirements are satisfied by internal mine and recycle water sources 

and that no additional water is required. 

Process water will be supplied from the surface through the main accesses. Potable water could be 

supplied in plastic containers or in bulk containers delivered to a Normet carrier or integrated tool 

carrier. Process water is primarily required for drilling operations and dust control. See figure below 

for an estimate on underground mining water consumption.  

A significant proportion of the water introduced for drilling and dust suppression will not require 

pumping because it will be removed along with the ore and waste rock as contained moisture via the 

materials handling system. 

 

 
Figure 55: : RAM Mining Operations water Consumption 
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Rampura Agucha underground is considered to be a relatively dry mine with little ground water 

observed to date. By early 2013 HZL was dewatering at a rate of 7 litres per second, equivalent to 

approximately 600 m3/day from the +13 m level and surrounding decline development. 

 

15.4 Required Permits and Status 

15.5 Community Engagement 

It is necessary to study the existing socio-economic status of the local population, which will be helpful 

in making efforts to further improve the quality of life in area under study. For assessing the prevailing  

socio-economic aspects of people in the study area around the mine, the data has been collected from 

various secondary sources and analysed.  

Focus Group discussions were held in the villages for eliciting the general information of the study 

area, to support or supplement the information collected through secondary and primary sources. 

According to the 2001 census, the study area has 106,424 inhabitants in 58 villages.           

Different types of health facilities including one hospital, 8 primary health centres, 12 dispensaries.  

The study area is served by rail and road transport facilities. All villages have paved road connections. 

As a whole the study area has a moderate level communication network.        

                                                

15.6 Mine Closure 

The proposed mining will be carried out within the existing mine lease area, and it is already 

categorized under industrial area. The land use pattern of leasehold area (1200 Ha) is as under. Out of 

1200 Ha only 1021.51 Ha land has been acquired, the details of acquired land is furnished below in 

the table: 

Table 56: Mine Closure summary 
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15.6.1.1 Backfilling 

No progressive mine pit reclamation is possible as steeply dipping ore body at Rampura Agucha Mine 

does not allow the concurrent filling of the pit and hence other suitable alternatives like fencing of the 

pit is done during the last plan period.  To ensure the safety of the human beings and animals, stone 

masonry wall constructed around the perimeter of the ultimate pit limit 

15.6.1.2 Water Reservoir 

The water requirement for the proposed facility will be met from the existing radial well at Banas river 

bed located at a distance of 60-km from the mine site. There will be no additional water requirement, 

thus proposal for water reservoir during the planned period.  

At present, the mining activity is confined to the mining lease area of 1,200 ha and there is no stream 

flowing in the mining area requiring any diversion. With the future mining operation being confined 

to the existing mining lease area, surface water resources are not affected, as it does not disturb the 

drainage pattern. 

The surface water is not pumped or utilized anywhere in the lease area for any purpose. The rainfall 

collected in the mine pit during the monsoon season will be pumped out and used for green belt and 

the balance if any will be routed to the water reclamation pond for subsequent use in the plant. 

15.6.1.3 Ground Water Recharging 

The ground water assessment studies carried out in core zone (lease area) indicates that there is 

surplus exploitable ground water potential of 0.389 mcm as there is hardly any ground water 

withdrawal in the lease area. The status of ground water development in core and buffer zones being 

within the safe limits, i.e. the long term ground water recharge being more than the present ground 

water withdrawal, the static ground water reserves are safely preserved and are not depleted either 

due to mining activity in the core zone or due to well irrigation by the cultivators in the buffer zone.   

Garland drain of 8.6 KM length already constructed. Repair and cleaning of same will be made on 

regular basis before onset of monsoon along the waste dump. 

15.6.1.4 Topsoil Management 

The soil cover in the mining area varies from 0.3 to 0.8 m with an average of 0.55 depths. The fresh 

breakage of ground takes place only at a very slow rate since strike length of ore body is limited and 

majority of which has already opened. Development / production of ore body mostly take place in 

depths by underground method. The topsoil, which generated in initially development phase during 



 

  

 

A&B Global Mining (Pty) Ltd 

Reg nr: 2020/860710/07 Vat nr: 4640227288 

Directors D Vyas, EJ Oosthuizen 

158 

open pit mining operation, was used for green belt development particularly on waste dump, and also 

in tailing dam embankment whenever raising of tailing dam was done. All the pre-topsoil generated 

till date has been used for the lining of tailing dam and vegetation on matured ends of waste dump. 

15.6.1.5 Tailings Dam Management 

The tailing is stored in a specially constructed Tailing Impoundment Area. The tailing dam is lined with 

top impervious soil at the bottom and the inside of the walls with sand and top impervious soil on all 

the sides to avoid percolation of water to the underground. The material for construction of the tailing 

dam consists of waste materials generated from mine. The pipeline for tailing disposal is on three sides 

of the dam. Thickened tailing is pumped through a tailing line and discharged into the tailing dam, 

after neutralization with lime. 

Part of tailings generated during the life of mine shall be used in paste formation to back fill 

underground mined out voids and remaining shall be accommodated in the existing tailing dam. As of 

now the present height of tailing dam is 60 m and further to accommodate the tailings generated from 

processing plant during the period would be accommodated in the tailing dam. The height of tailing 

dam will be raised further as per requirement, maximum up to 74 m as per latest EC approval dated 

28th Feb-2020. 

The method and manner of tailing disposal is same as indicated above, which is constructed for zero 

discharge bases. Capacity of the existing tailing dam is proposed to be increased by raising its height 

up to 74m to take care of the proposed treatment capacity. The height raising activity of the tailing 

dam will continue year on year basis and reach 74m height in 2026-27 and the capacity of the tailing 

dam capacity increased from 65,391,864 m3 to 73,791,864 m3. 

No progressive mine pit reclamation is possible as steeply dipping ore body at Rampura Agucha Mine 

does not allow the concurrent filling of the pit and hence other suitable alternatives like fencing of the 

pit is done during the last plan period.   

To ensure the safety of the human beings and animals, stone masonry wall constructed around the 

perimeter of the ultimate pit limit 

 

15.7 Adequacy of Plans 

The mine operations have undergone numerous PFS studies in the last decade and has ensure they 

remain within the industry standard of operations for the orebodies and have a good hand on the 
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design and production. The actuals versus the LOM plan and budget plans were not evaluated in detail 

to determine and reconciliate the planned schedules and plans to the actual achieved.  

 

16 Capital and Operating Costs 

16.1 Operating Cost Estimate 

ABGM did not undertake any techno-economic assessments on the mining costs, processing costs and 

fixed royalties. The following operating cost estimates was received from HZL that is used in their 

financial and budget planning for FY2022 – 2033. 

 

Table 57: Summary of Operating Costs (source HZL) 

 

 

16.2 Capital Cost Estimate 

No capital cost estimates was evaluated in the limited timeframe of this technical review. 

 

17 Economic Analysis 

ABGM did not undertake any techno-economic assessments on the reserves and only evaluated the 

mining cost and applied the high level mining cost, processing costs and fixed royalties to determine 

a nominal cashflow with some limited sensitivities.  

17.1 Model Parameters 

Particulars UoM Yr 2022 Yr2023 Yr 2024 Yr 2025 Yr 2026 Yr 2027 Yr 2028 Yr 2029 Yr 2030 Yr 2031 Yr 2032 Yr 2033
Mining Cost $/MT Ore 34 36 38 40 42 44 46 48 51 53 56 59
Processing Costs $/MT Ore 14 14 15 16 17 17 18 19 20 21 22 23
Development $/MT Ore 13 14 14 15 16 17 17 18 19 20 21 22
Smelter Cost
Zn Metal $/MT Metal 454 454 454 454 454 454 454 454 454 454 454 454
Lead Metal $/MT Metal 585 585 585 585 585 585 585 585 585 585 585 585
Silver Metal $/MT Metal 24 24 24 24 24 24 24 24 24 24 24 24
Overall Cost
Mining Cost $ Mn 301 313 318 297 269 271 268 200 235 236 240 215
Smelter Cost $ Mn 299 286 304 247 215 185 185 123 145 119 114 96
Royalty Cost $ Mn 234 224 237 194 169 146 146 97 114 94 90 76
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Table 58: Costing and Financial Inputs per annum (supplied by HZL) 

 

17.2 Taxes, Royalties, Depreciation  

The normal government taxes have been applied to the models indicated below. The exact 

percentages were not disclosed by HZL. The royalties applied in the models are indicated in the start 

of document but can be seen below. 

 The Royalty for Lead is 14.5% of London Metal Exchange lead metal price chargeable on the 

contained lead metal in the concentrate produced. 

 The Royalty for Zinc is 10% of London Metal Exchange Zinc metal price on ad valorem basis 

chargeable on contained zinc metal in the concentrate produced. 

 

17.3 Cashflow Forecasts and Annual Production Forecasts 

 

Assumption Yr 2022 Yr2023 Yr 2024 Yr 2025 Yr 2026 Yr 2027 Yr 2028 Yr 2029 Yr 2030 Yr 2031 Yr 2032 Yr 2033
Grade
Zn (g/t) 12.19 11.83 12.95 12.14 12.54 11.39 11.96 10.94 11.61 10.10 10.03 10.01
Pb (g/t) 1.77 1.66 1.83 1.46 1.22 0.99 1.15 1.29 1.25 1.03 0.90 0.82
Silver (g/t) 62.41 62.80 60.67 47.10 40.54 31.03 32.25 37.12 36.25 34.11 28.29 28.94
Recovery-Mill
Zn (%) 95.96      95.96      95.96      95.96      95.96      95.96      95.96      95.96      95.96      95.96      95.96      95.96      
Pb (%) 94.75      94.75      94.75      94.75      94.75      94.75      94.75      94.75      94.75      94.75      94.75      94.75      
Silver  (%) 98.25      98.25      98.25      98.25      98.25      98.25      98.25      98.25      98.25      98.25      98.25      98.25      
Recovery-Smelter
Zn (%) 96.16      96.16      96.16      96.16      96.16      96.16      96.16      96.16      96.16      96.16      96.16      96.16      
Pb (%) 97.57      97.57      97.57      97.57      97.57      97.57      97.57      97.57      97.57      97.57      97.57      97.57      
Silver  (%) 99.81      99.81      99.81      99.81      99.81      99.81      99.81      99.81      99.81      99.81      99.81      99.81      

Impact on Cost

Mining 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

Zn Premium 180 180 180 180 180 180 180 180 180 180 180 180
Pb Premium 150 150 150 150 150 150 150 150 150 150 150 150
Ag Premium 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4
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Table 59: Financial model outcome (2023 - 2033) 

 

Particulars UoM Yr 2022 Yr2023 Yr 2024 Yr 2025 Yr 2026 Yr 2027 Yr 2028 Yr 2029 Yr 2030 Yr 2031 Yr 2032 Yr 2033
Ore production MT 4,935,332 4,886,973 4,733,391 4,205,573 3,630,880 3,485,738 3,281,300 2,327,906 2,613,119 2,491,019 2,420,410 2,062,471

Zn Metal in Concentrate MT 577,181 554,679 587,995 490,010 437,089 380,950 376,588 244,464 291,184 241,463 232,905 198,097
Lead Metal in Concentrate MT 82,849 77,013 81,867 58,263 42,080 32,657 35,679 28,525 30,882 24,387 20,734 16,045
Silver Metal in Concentrate KG 303 302 282 195 145 106 104 85 93 83 67 59

Zn Metal MT 555,008 533,371 565,406 471,186 420,298 366,316 362,121 235,073 279,998 232,187 223,957 190,487
Lead Metal MT 80,838 75,144 79,880 56,849 41,058 31,865 34,814 27,833 30,132 23,795 20,230 15,656
Silver Metal KG 302 301 282 194 144 106 104 85 93 83 67 59

Mining Cost $/MT Ore 34 36 38 40 42 44 46 48 51 53 56 59
Processing Costs $/MT Ore 14 14 15 16 17 17 18 19 20 21 22 23
Development $/MT Ore 13 14 14 15 16 17 17 18 19 20 21 22

Smelter Cost
Zn Metal $/MT Metal 454 454 454 454 454 454 454 454 454 454 454 454
Lead Metal $/MT Metal 585 585 585 585 585 585 585 585 585 585 585 585
Silver Metal $/MT Metal 24 24 24 24 24 24 24 24 24 24 24 24

Royalty
Zinc $/MT Metal 364 364 364 364 364 364 364 364 364 364 364 364
Lead $/MT Metal 394 394 394 394 394 394 394 394 394 394 394 394
Silver $/MT Metal 60 60 60 60 60 60 60 60 60 60 60 60

Zn LME $/MT 2,759 2,759 2,759 2,759 2,759 2,759 2,759 2,759 2,759 2,759 2,759 2,759
Pb LME $/MT 2,057 2,057 2,057 2,057 2,057 2,057 2,057 2,057 2,057 2,057 2,057 2,057
Ag LBMA $/Troz 21.24 21.24 21.24 21.24 21.24 21.24 21.24 21.24 21.24 21.24 21.24 21.24
Ex Rate Rs/USD 76.65 76.65 76.65 76.65 76.65 76.65 76.65 76.65 76.65 76.65 76.65 76.65

Revenues
Zn $ Mn 1,631 1,567 1,662 1,385 1,235 1,076 1,064 691 823 682 658 560
Pb $ Mn 178 166 176 125 91 70 77 61 66 53 45 35
Ag $ Mn 230 229 214 148 110 81 79 64 71 63 51 44

Mining Cost $ Mn 301 313 318 297 269 271 268 200 235 236 240 215
Smelter Cost $ Mn 299 286 304 247 215 185 185 123 145 119 114 96
Royalty Cost $ Mn 234 224 237 194 169 146 146 97 114 94 90 76

Net Cashflow $ Mn 1,205 1,139 1,193 920 782 625 621 397 466 349 310 253
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17.4 Sensitivity Analysis 

A high level sensitivity analysis is illustrated below that indicates the RAM mining operations is in good 

position with up to 20% variation illustrate and overall positive financial outcome. 

 

Figure 56: RAM Financial Sensitivity Analysis (unit: Million US $) 

 

18 Adjacent Properties 

There are no other mine operation located adjacent to the RAM operations.  

19 Other Relevant Data and Information 

There is an abundance of information and other data that was not fully reviewed by ABGM during this 

review process as there was not enough time to conduct thorough investigation in all the data sets 

and documents. However, the key aspects were addressed as far as possible to ensure the relevant 

data and information required for this technical review was addressed. 

 

20 Interpretation and Conclusions 

20.1 Results 

The results of the technical review indicate that the property contains a Mineral Resource, and a 

significant portion of that Mineral Resource converts to a Mineral Reserve. The project / operation 
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has a positive economic outcome given the data, parameters and estimates outlined in the TRS. Due 

to the short time allocated to conduct this review.  

ABGM is satisfied that the mine operation is conducting the required annual statutory work and 

reviews and submits to the IBM (Indian Bureau of Mines). The mine is compliant in order to develop 

the data, scrutinize and report on information for the development of Mineral Resources and Reserves 

in conjunction with their current consultancy professionals.  

20.2 Significant Risks 

No significant risks was observed during the site visits and neither were any picked up in the data and 

information provided by HZL. 

20.3 Significant Opportunities 

No significant opportunities was observed during the site visits and neither were any picked up in the 

data and information provided by HZL. However some suggestions will be listed in the consolidated 

report. 

 

21 Recommendations 

21.1.1 Pricing assumptions 

Comparing the market research and the current trend of commodity pricing. The assumptions used 

by HZL seem to be on the higher side to establish the cut-off grades. However, running the sensitivities, 

all the operations seem to be well established and not sensitive to volatile changes. HZL used the 10 

year pricing average in their estimates, the three year LME forecast average seems to be higher than 

the last 3 year average.  

21.1.2 Environmental, Social Studies 

Where information is available, environmental studies are done to an acceptable level for the Indian 

authorities. In some cases exemplary work is being done, beyond what is strictly necessary. Sites are 

monitored on strict schedules and the regular submission of updated reports are sufficient for the 

permits to be renewed again. Standardisation of programmes and procedures is recommended for all 

operations as this will prevent some areas of not receiving the correct attention. Interaction with and 

contributions to the local staff and communities appears to be positive with the establishing of 

medical centres and schools. 

21.1.3 Closure Plans 
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Mine closure plans are not always easy to see in the provided documents, but the plans appear to be 

well thought out and implemented. As the mining activities are mostly underground, the effect on the 

environment is limited to the dust and noise generated due to ore transport and the storage of tailings, 

a large portion of which is used for backfilling mined stopes. 

21.1.4 Geotechnical Drill Core Logging 

The mines need to continue its practise with respect to core logging. Recommend more detailed 

geotechnical logging and recording of structures.  

21.1.5 Sampling Transportation 

Even though no information was provided around this practise, the site inspections proved that core, 

as well as samples from core, are transported in solid, closed and locked metal containers. Logging, 

tagging and security of the custody chain for samples are tracked in acQuire database, with unique 

barcodes and numbers. However it is suggested that the procedures followed need to be documented 

and recorded better. 

21.1.6 Independent Lab Analysis  

It is recommended that regular pulp duplicates are submitted an independent laboratory to be 

analysed as umpire samples. 

21.1.7 Bulk Density Data 

While bulk density data has been reconciled with production data, independent bulk density analyses 

should be undertaken at an independent laboratory during the exploration phase to avoid errors. 
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Figure 57: Files & Folders List - HZL Data and Information Pack – RAM 
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Figure 58: HZL Data Pack - Resource to Reserve Estimation (DataMine Files) 

 


