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1 General Introduction 

1.1 Project Summary 

1.1.1Project Name 

The feasibility study on the East Duimiangou gold ore of Inner Mongolia Aohan Qi Xinruien 

Mining Co., Ltd  

1.1.2 Contractor 

    Contractor: Inner Mongolia Aohan Qi Xinruien Mining Co., Ltd 

Contractorôs Ownership: Joint-stock enterprise 

1.1.3 Transportation, Location and Regional Geographic Economy 

̂1̃Location and Transportation 

East Duimiangou Gold Ore Area is located in Jinchanggouliang Town, Aohan Qi of Inner 

Mongolia Autonomous Region with the geographic coordinates as follows: 

East Longitude: 120Á17ǋ45ǌ--120Á19ǋ15ǌ 

North latitude:41Á57ǋ15ǌ--41°58ǋ15ǌ 

The gold ore area is not only located southeastwardly 3 km away from the location of the local 

government and 4 km away from such government as the haul distance but also located 

northwestwardly 50 km away from the Xinhui Town where the Aohan Qi Government stands and 

75 km away from such town as the haul distance. Additionally, the ore area is located southwardly 

45 km away from Chao Yang City providing the rail service and 85 km away from as the haul 

distance. The said town and city all link with the Provincial-level highways, thus facilitating the 

local transportation within the Area. The transportation condition is specified in Traffic Location 

Map1-1. 

̂2̃Physical geography and Economic profile 

Located in the branch vein of Nuluerhu Mountain, the gold ore area has the land feature as the 

moderately cutting low mountains as well as exists at the height of 875m͘550m above sea level 

and at the relative relief of 325m, averagely 100͘210m.The low-lying area existent within the ore 

area is a quaternary cover area. The local base level of erosion is 550m high. 

Within the gold ore area and its peripheral area, no annual flow exists but the seasonal flow. 

The rainfall annually focuses within July and August. Therefore, the temporary torrent occurs as the 

upper water of Jiaolai River. 
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֜ ᵝ : Traffic location map;  

ᶛ̔Legend;  

Ὲ ̔Express highway;  

. ̔Provincial highway, No. 

Ҭ ̔Administrative center at regional level;  

Ӡ Ҭ ̔Administrative center at county and township levels;  
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. ̔State highway, No. 

̔County-level road;  

Ҭ ̔Administrative center at county level  

̔Location where detailed survey is made 

 

The gold ore area stands on the highly and coldly mountainous region, which is influenced by 

the continental monsoon climate within Chinaôs temperate zone and by the remarkable temperature 

variety as much as 15Ņ between day and night. Within the region, the winter is cold and less snowy 

but the summer provides the local people with the temperate temperature. Annually, the temperature 

in the region reaches 37.5Ņ at the highest level (July 2007), -30.7Ņ at the lowest level̂ Dec.2006̃

and 5.3͘ 7.2Ņ at the average level respectively.  The annual precipitation and its depreciation 

attain to 218.3͘ 480.1mm and 2220.9͘2920.8mm respectively. The region suffers the northwest 

wind in the spring and the autumn frequently and suffers the strong wind above 6 Grade for the total 

of 69 days annually, more frequently in April and May. Annually, the wind speed reaches 4.8m/s at 

the average level and 30m/s at the highest level respectively. The region experiences the frost period 

from Oct. to Apr. next year and the frost-free period of 5 months. The largest depth of frozen soil 

attains to 147 cm in this region. 

Regionally, the dynamic peak acceleration attains to 0.10g according to "Seismic Ground 

Motion Parameter Zonation Map of China " ̂ GB 18306-2001̃ ; Regionally, the earthquake 

intensity is VII according to "Earthquake Intensity Zoning Map of China"̂1990̃ .No destructive 

earthquake has occurred in this region historically.  No debris flow and landslide ever occurred in 

this region because of its gentle ground slope and less precipitation amount. 

The ore area neighbors many minorities such as Meng, Han and Hui, which economically 

depend on farming mainly and on animal husbandry and industry secondarily. The several gold 

mines and concentrating mills situates in the area. 

The power grid covering ore are links two 66 KV power transmission lines respectively 

crossing Beipiao Area and Xinhui Area to Jinchanggouliang Town as well as merged with Northeast 

Power Gird. The coal is conveniently supplied from Pingzhuang Area. 

 

1.2 Principle and Basis on the Establishment of Project 

1.2.1Basis on the Establishment of Project 

̂1̃"Review Report on Reserves of East Duimiangou Gold Ore Located in Aohan Qi Area 

within Inner Mongolia Autonomous Region" prepared in Dec. 2009 by China 
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Nonferrous Metal Geological Survey Co., Ltd 

̂2 "̃Research Report on Flotation Test on Gold Ores of Aohan Qi Xinruien Mining Co., Ltd 

" prepared in Dec. 2009 by Changchun Gold Research Institute 

̂3̃Thought of the project establishment and its requirement both suggested by the 

construction unit. 

̂4̃Construction data collected by the on-site investigation 

̂5̃National and regional design specification and standard 

̂6̃National policies about labor protection, security, industrial hygiene and environmental 

protection 

̂7̃Construction unit's trust deed of designing feasibility study on East Duimiangou Gold 

Ore 

1.2.2 Principle on the Establishment of Project 

In order to design and build East Duimiangou Gold Ore into the first-class highly efficient and 

profitable enterprise not only having the leading technologies and the advanced equipments but also 

operating and producing automatically as well as managed scientifically, the designer of the project 

follows the principles and the guiding thoughts as follows: 

̂1̃ The enterprise should fully optimize the engineering design plan by using the Modern 

Enterprise Modes and optimize the enterprise structure by deciding the mine scale scientifically and 

rationally. At same time, the enterprise emphasizes the sophistication and the reliability both owned 

by the professional technology of Mining and concentrating subject and its equipments as well as 

relatively increase the enterprise's automatic equipments and the maintenance level so as to 

maintain the stable production. The enterprise should adopt the useful and esthetic architecture 

suitable to the local circumstance, optimize the overall layout of the architecture and beautify the 

mill side so as to ensure the production, the safety and the environmental protection simultaneously. 

̂2̃The enterprise should change the traditional mode to build, operate and manage the mine 

and to improve the labor dispatch pattern. The domestic installations as well as the mechanical and 

electrical facilities should be fully provided socially so as to increase the productivity and decrease 

the number of labors. The many tasks such as the construction of the mine and the mining can be 

outsourced as well as directed and managed by the construction control staffs and the technical 

staffs both appointed by the enterprise so as to operate the new system diversifying the investment 

and managing the tasks scientifically. 

̂3  ̃ The enterprise should handle the primary and the secondary evidently so as to ensure the 

fulfillment of the main part of the project. The enterprise should give prominence to the major 

technology and the key point in the design of both technologies and equipments and should adopt 
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the high starting-point techniques as well as the advanced technology and equipment so as to 

approach the internationally advanced stage. The enterprise should use the international and 

first-class products as the key equipments so as to increase the automation level of production and 

the realize the advanced, efficient and reliable production; The enterprise should practically use the 

domestically advanced products as the ordinary equipments and the auxiliary parts or simplify them 

so as to spend more fund on the key points. 

̂4̃The enterprise should plan the project wholly by considering both the short-term object 

and the long-term object together and by causing the short-term object and the long-term object to 

be favorable and reasonable respectively. As a result, the enterprise should make overall plan for the 

construction of the gold ore by handling the relation between the short-term object and the 

long-term object in order to cause the short-term object not only to be favorable, productive and 

beneficial but also to fully utilize the resources, exert the potential of the gold ore and stabilize the 

production. 

̂5̃The enterprise should control the investment of the project well by optimizing its design. 

In order to handle the first step of the investment control well, the enterprise should continuously 

optimize the design of the project in its process, highlight the economical point of view and 

calculate the investing sum in the process of the design. 

̂6̃In order to manage and operate the enterprise, the enterprise should establish the 

management structure and the appointment system as the labor recruitment system for production as 

well as employ the high-quality managers and the certainly educated labors.  

̂7̃The designer of the project should follow every national policy to occupy less farmland, 

protect the environment, produce the product safely and save energy and water. 

̂8̃The enterprise should simultaneously insist on 3 principles including the development of 

the mine, the environmental protection and the safe operation of the facilities. 

1.3Constructional Condition 

1.3.1Geological conditions 

East Duimiangou Ore Area is located in the north margin of North China's gold-polymetallic 

ore belt - Nuluerhu uplift belt. In this area, we have discovered 31 orebodies of various size 

numbered 1, 1-1, 1-2éé26.Among them, No.11, 16, 17 and 19 are classified into low-tenor ores, 

and the rest can be used as the industrial ores. The orebody No.1 is handled as the unique orebody 

to be mined in the ore area because it occupies 38˿ of the total ore reserves as the largest volume 

of ores in the area. The orebodies No. 2, 3 and 4 are second to the orebody No.1 in the reserves. The 

rest of all kinds of orebody are categorized into the non-engineering control orebody in depth that 
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appears on the earth's surface. 

The orebody discovered in the ore area distributes intensively within 3 zones from North to 

South approximately. The kinds of orebody discovered in North Zone include No.1 (it is divided by 

the prospecting line 7 ) , 1-1,1-2, 3, 15é26, which exist inside the gneissic rocks in Xiaotazigou 

Formation, Jianping group of Archean; The kinds of orebody discovered in East Zone include 

orebody No.1(it is divided by the prospecting line 7), 1-3, 4éé9,12,13 and 14, which mainly exist 

inside the Upper Manketou Ebo Formation, Mesozoic Jurassic system as well as inside the gneissic 

rocks in Xiaotazigou Formation, Jianping group of Archean. The kinds of orebodies discovered in 

South Zone include orebody No. 2, 2-1, 2-2 and 10, which exist inside porphyritic granodiorite. 

 

The orebody buried in the ore area appears to be the shape of veinlet, is mined as lenticle in 

various sizes as well as shapes the strata strike from northwest to northwest by west mostly as well 

as the strata strike from northeast to northeast by east rarely. The dip angle of such orebody is steep, 

65͘ 76° generally and 70° frequently. The ore body is 45͘ 1450m in length and 0.4~1.48m in 

thickness as well as has the grade of 1.89͘ 22.48×10
-6

, 9.18×10
-6

 averagely. 

As confirmed by China Nonferrous Metal Geological Survey Co., Ltd in 2009, by the end of 

2009, the resource reserves existent in the ore area is 122b+333+334, and the ore reserves attain to 

1.93 million tons. The ores have the average grade of 9.18×10
-6

 and contain gold as heavy as 

17769.09 kg 

The designer of the project will exploit the industrial ores all existing in the ore area. 

Consequently, after 8͘10m as the height of safety pillar are reduced from the depth of the 

exploitation, the or reserves attain to 1.7408 million tons, which have the average grade of 

9.63×10
-6

 and contain 16765.52 kg, and the calculated resource reserves to be exploited is 

(122+333+334) . 

The ores and rocks both existing in the ore area are stable and located in the simply 

hydrogeologic condition. 

 

1.3.2 Constructional condition outside the ore area 

̂1̃ Power supply 

The ore area is located southeastwardly 4 km distant from the power substation standing in 

Erdaogou Area and receiving the power from the transforming station standing in Hendaohezi 

Region. The supplied power can satisfy the construction of the ore area. 

̂2̃ Water supply 

The demand for water used in both production and living can be met because the large 
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watershed area spreading in the Duimiangou Area, where the cleuch is long and provides the ample 

and good underground water in its downstream, is situated southwestwardly to the ore area. 

̂3̃ Transportation 

Located southwardly 85 km away from Chaoyang City, the ore area is located 

northwestwardly 75km away from Xinhui Town where Aohan Qi Government stands. Therefore, 

the traffic condition is favorable because such town and city link with the provincial-level road. 

̂4̃ Supply of construction material and fuel 

    The steel, the cement and the timber all used to build the ore area can be bought from Xinhui 

Town and Chaoyang City while the sand and the rubble can be obtained locally. 

    The fuel for production can be supplied from Xinhui Town and Chaoyang City. 

̂5̃ External assistance to production 

The materials such as work materials, beneficiation reagent and iron shots all required for ore 

production must be bought from Xinhui Town and Chaoyang City because of the locally 

undeveloped industry. The external assistance to the machine and electricity maintenance service 

and the breakdown service can be provided by the local mining companies under entrustment. The 

necessary examination and maintenance capacity must be provided inside the ore area in addition to 

the increase of the quantity of quick-wear parts in reserve because of the long distance between the 

location of ore area and the available supplier. 

 

1.4 Scope of Project Design and Auxiliary Projects outside the Scope of the Project 

1.4.1Scope of Project Design 

According to the construction scope specified in "Review Report on Reserves of East 

Duimiangou Gold Ore located in Aohan Qi Area within Inner Mongolia Autonomus Region" 

prepared in Dec. 2009 by China Nonferrous Metal Geological Survey Co., Ltd, the scope of project 

designed for North Zoon covers the prospecting lines between No.7~No.67, lengthens for 750m and 

shows the occurrence height of 340͘ 740m .The designing scope of East Zone covers the 

prospecting line of No.7͘No.36, lengthens 550m and shows the occurrence height of 350͘750m. 

Since South Zone serves as the back-up resource pool, the detailed construction scope of the project 

inside South Zone subjects to the further confirmation by making the efforts on the prospecting 

work. 

1.4.2 Auxiliary projects outside the ore area 

Inner Mogolar Jintao Co.,Ltd and Erdaogou Gold Ore are located on the west side of Inner 

Mongolia Aohan Qi Xinruien Mining Co., Ltd's mining scope and on its south-east side respectively. 
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Therefore, the power is designed to be supplied from the power substation located in Erdaogou Area; 

Additionally, the designer of the project will not adds more facilities used for machine, auto and 

electricity maintenance if the mine begins to produce because Inner Mongolia Jintao Co., Ltd owns 

the perfect machine, auto and electricity maintenance facilities. 

1.5 Construction Scale and Product Plan 

The overall productivity is designed to reach 1000t/d and 300000t̉a on the basis of the 

mineral occurrence, the mining technologies and the proprietor's trust. 

In consideration of the scattered distribution of orebody within the ore area, the designer 

divides the whole ore area into North Zone, East Zone and South Zone as well as exploit them 

respectively. The designer only plans to exploit North Zone and East Zone in the first phase of the 

design, and South Zone remains untouched as the back-up resource pool. The total service life of 

ore area (including South Zone) is calculated to last for 6.7 years, among which the service life of 

the ore area inside North zone will last for 5.2 and it in East Zone will last for 4.9 year. 

The enterprise's final products are crude gold and gold. 

1.6 Main Construction Plan 

1.6.1 Underground mining 

̂1̃Designed Mine Scope 

Considering the mine landform and the mining status, the designer of the project adopts the 

sectional mining method according to the resource condition inside the ore area. North Zone where 

orebody No.1 serves as the main orebody covers the mining scope between prospecting line 

No.7~No.67, is 750m long in the seam course, has the occurrence height of 340͘ 740m and 

includes 13 kinds of mined orebody such as No.1, 1-1, 1-2, 3, 15, 18, 20, 21, 22, 23, 24, 25 and 

26.East Zone where orebody No.1 serves as the main orebody covers the mining scope between 

prospecting line No.7 ~No.36, is 550m long in the seam course, has the occurrence height of 350͘

750m and includes 11 kinds of mined orebody such as No.1, 1-3, 4, 5, 6, 7, 8, 9, 12, 13 and 

14.South Zone where orebody No.2 serves as the main orebody includes 4 kinds of orebody such as 

No.2, 2-1, 2-2 and 10.North Zone and East Zone serve as the principal mining areas for the high 

degree of exploration but South Zone serves as the back-up resource pool. 

̂2̃Mining Plan 

The designer of the project adopts the underground mining method because the open mining 

method is not suitable to the exploitation of the orebody contained in the ore area on the basis of the 

ore occurrence, the exploitation status and the mining technology and condition. 

̂3̃Mining Method 
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The designer of the project recommends the use of the waste lifting stoping method according 

to the occurrence features of the orebody included within the scope of design. The lump of ore can 

yield 25 t/d as well as suffers the loss rate of 8% and the dilution rate of 20%. 

̂4̃Annual productivity of ore area and its service life 

The ore area adopts the continuously-running duty, under which the labors work for 300 days 

annually, 3 shifts each day and 8 hours each shift are required.  

The overall productivity of both North Zone and East Zone attains to 1000t/d and 30×10
4
t/a. 

The productivity in each of the two zones reaches 500t/d and ×10
4
t/a in consideration of the 

production simultaneously available in the two zones. 

The total service life of the ore area (including South Zone) is calculated to last for 6.7 years, 

among which the service life of the ore area inside North zone will last for 5.2 years and it in East 

Zone will last for 4.9 years. 

̂5̃Development of Transportation Plan 

1̃Summary of Plan for Development of Transportion in North Zone 

The designer adopts the adit-vertical shaft development method. The vertical shaft is located in 

the ore bodyôs footwall adjacent to the prospecting line No. 19 and is situated in the coordinates 

(X=4648382.00, Y=40525822.00 and Z=740.00 ) . The shaft is ø3.7m in diameter, 13.85m
2 

in 

excavated section and 10.75m
2
 in net section and 236m in depth. The vertical shaft is provided with 

2JK ð2.5/20 Single Rope Winding Hoist equipped with the electric motor working at 250 KW and 

moving a two-deck cage as the hoisting container. The vertical shaft is designed to hoist ores, waste 

rocks, staffs and materials. The ores are conveyed to the ground surface by the electric motor after 

hoisted as long as 716m to the mine adit as well as transported to the concentrating mill and the 

crude ore bin by truck. The waste rocks are transported and dumped to the waste rock yard located 

in the pit mouth.  

The pedestrian material shaft is excavated in the ore bodyôs footwall adjacent to the 

prospecting line No. 47 drawn in the pit mouth No.1 inside North Zone. The shaft is ø3.5m in 

diameter, 12.57m
2
 in excavated section, 9.62m

2
 in net section and 296m in depth. The material shaft 

is provided with 2JK-2.0/20 Single Rope Winding Hoist equipped with the electric motor working 

at 170 KW and moving a two-deck cage as the hoisting container. 

The ores and rocks both excavated under the shaft must be transported by 12 bucket-tipping 

cars having the loading capacity of 0.7m
3
 and using ZK 3.0-6/250 haulage motor. 

The water flow appearing in the middle section under the shaft must be discharged by the 

release hole and the raised shaft to the water chamber built in the position of 516m in the middle 

section, then released by the vertical shaft to the ground surface in one time. 
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The double-wing and diagonal exhaust ventilation system is employed in the pit mouth No.1 

in North Zone so as to cause the fresh air flow to reach the mine face through the vertical shaft, the 

haulageway and the raised shaft. The exhaust air is discharged to the ground surface by flowing into 

the ventilation roadway through return air raise, then entering the double-flank air shafts through 

the wind road. 

The single-wing and diagonal exhaust ventilation system is employed in the pit mouth No.2 in 

North Zone so as to cause the fresh air flow to reach the mine face through the vertical shaft, the 

haulageway and the raised shaft. The exhaust air is discharged to the ground surface by flowing into 

ventilation roadway through return air raise, then entering the end air shaft through the wind road. 

2̃Summary of Plan for Development of Transportation in East Zone 

The designer of the project adopts the adit-vertical shaft development method. The vertical 

shaft is located at ore body's footwall adjacent to the prospecting line No. 0 and specified in the 

coordinates (X=4647956.00, Y=40526086.00 and Z=725.00). Such shaft is ø3.7m in diameter, 

13.85m
2
 in excavated section, 10.75m

2
 in net section and 170m in depth. The vertical shaft is 

equipped with Single-Rope Winding Hoist provided with the electric motor working at 250kw and 

using a two-deck cage as the hoist container. The vertical shaft is used to hoist ores, waste rocks, 

staffs and materials. The ore rocks are transported to the primary bin and the concentrating mill by 

vehicle after carried to the ground surface by the electric motors at the time when they are hoisted 

as long as 685m to the adit. The waste rocks are transported and dumped to the waste-rock yard 

located in the pit mouth. 

The ores and rocks both excavated under the shaft must be transported by 12 bucket-tipping 

cars having the loading capacity of 0.7m
3 
and using ZK 3-6/250 haulage motor. 

The water flow appearing in the middle section under the shaft must be discharged by the 

release hole and the raised shaft to the water chamber built in the position of 567m in the middle 

section, then released by the vertical shaft to the ground surface in one time. 

The single-wing and diagonal exhaust ventilation system is employed in the pit mouth in East 

Zone so as to cause the fresh air flow to reach the mine face through the vertical shaft, the 

haulageway and the raised shaft. The exhaust air is discharged to the ground surface by flowing into 

the ventilation roadway through return air raise, then entering the tailgate through wind road. 

̂6̃Ventilation system 

In order to ensure the normal and safe production under the shaft, the designer adopts the 

mechanical ventilation method to maintain the constant air flow. 

The ventilation system used in pit mouth No.1 within North zone is the double-wing and 

diagonal exhaust ventilation system consisting of the central shaft for air intake and two-wing air 

shaft for air out. In terms of the calculated air volume and subpressure , K40-4-No.10 Type Mine 
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Ventilating Fan is used as the west-wing ventilator and equipped with the electrical motor working 

at 15KW and 380V .The inverted ventilation is available if the ventilator operates reversely. 

K40-4-No.11 Type Mine Ventilating Fan is used as the east-wing ventilator and equipped with the 

electrical motor working at 30KW and 380V.The inverted ventilation is available if the ventilator 

operates reversely. 

The ventilation system used in pit mouth No.2 within North zone is the double-wing and 

diagonal exhaust ventilation system consisting of the vertical shaft for air intake and the end air 

shaft for air out. In terms of the calculated air volume and subpressure, K40-4-No.14 Type Mine 

Ventilating Fan is used as the west-wing ventilator and equipped with the electrical motor working 

at 75KW and 380V.The inverted ventilation is available if the ventilator operates reversely. 

The ventilation system used in East Zone is the double-wing and diagonal exhaust ventilation 

system consisting of the vertical shaft for air intake and the end tail gate for air out. In terms of the 

calculated air volume and subpressure, K40-4-No.14 Type Mine Ventilating Fan is used as  the 

west-wing ventilator and equipped with the electrical motor working at 75KW and 380V.The 

inverted ventilation is available if the ventilator operates reversely. 

̂7̃Air supply system inside ore pit 

In terms of the total air consumed inside the ore pit, the designer of the project employs 3 

OGFD 220 Type Air Compressors, among which two compressors work and the rest stands by. 

Every air compressor is equipped with the electrical motor working at 220KW. 

The ű159Ĭ4.5 Seamless Steel Tube is used as the main air supply pipe. 

̂8̃ Water Supply and Drainage used in Ore Pits 

The high-position pond is used for the supply of water to the production and the fire control in 

the ore pit located within North Zone and East Zone 

The whole-section drainage way is adopted in the ore pit located within North and East Zone. 

The water flow appearing in the middle section under the shaft must be discharged by the 

release hole and the raised shaft to the water chamber built in the position of 516m in the middle 

section under the shaft within North Zone, then is released by the vertical shaft to the ground 

surface in one time.3 D6-25×10 Water Pumps are employed in the pump station if  the discharge of 

the normal water inflow has been completed for 20 hours. Every water pump works at the flow rate 

of 6m
3
 /h and has the pump lift as long as 250m.One pump among three works at the time when one 

pump of other two stands by and the rest is examined and repaired. One water pump works at the 

time of the normal water inflow but two water pumps work together at the time of the peak water 

inflow. Every pump is equipped with the electrical motor working at 18.5KW and 380V. The main 

discharge tube consists of two pipes, and D57×3.5 seamless steel pipe is used as it. 
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The water flow appearing in the middle section under the shaft must be discharged by the 

release hole and the raised shaft to the water chamber built in the position of 567m in the middle 

section under the shaft within East Zone, then released by the vertical shaft to the ground surface in 

one time.3 D6-25×9 Type Water Pumps are employed in the pump station if the discharge of the 

normal water inflow has been completed for 20 hours. Every water pump allows the flow rate of 

6m
3
 /h and the pump lift as long as 255m.One pump among three works at the time when one pump 

of other two stands by and the rest is examined and repaired. One water pump works at the time of 

the normal water inflow but two water pumps work together at the time of the peak water inflow. 

Every pump is equipped with the electrical motor working at 15KW and 380V.The main discharge 

tube consist of two pipes, and D57×3.5 seamless steel pipe is used as it. 

̂9̃Capital Construction Volume 

According to the requirements such as the mine scale, the third-class Ore Reserve, the layout 

of exploitation system and the investment, the construction and the production all relevant to the ore 

area, the designer of the project decides the capital construction scope including the vertical shaft 

engineering, pedestrian material shaft engineering and the drop shaft engineering, the 

middle-section mining development, the mining and cutting work, the ventilation work and the 

prospecting work. The engineering work in East Zone includes the vertical shaft engineering, the 

middle-section mining development, the mining and cutting work, the ventilation work and the 

prospecting work. 

The capital construction volume attains to 74214m
3
 and amounts to the construction volume of 

the standard tunnel as long as 18553m. 

Included:  mine development volume  44981m
3
/11244m 

          Mining and cutting work volume     10000m
3
 /2500m̆  

Mineral prospecting volume  19233m
3
/4809m 

The capital construction of the mine lasts for a year. 

1.6.2 Beneficiating-metallurgy facilities 

̂1̃Designed technical process 

The designer decides to take the application of Gravity concentration + Gravity flotation as the 

ore-dressing technical process according to the ore-dressing test results. The technical process is 

divided into 2 parts including closed-circuit ore breaking, closed-circuit grinding and  gravity 

concentration + gravity flotation (the first step: rough concentration; the second step: scavenging 

the third: concentration). Therefore, the product yielded through the technical process is crude gold 

and gold concentrate ore. 

The designer of the project designs the mineral particle size as 350͘ 0mm produced through 
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ore breaking process and divides such process into two steps both completed in the closed-circuit 

process. C80 Jaw Crusher and HP 200M Cone Crusher are applied to the coarse breaking and the 

fine breaking respectively. The 2YagF-1842 Round Vibrating Screen is used as the screening 

equipment. As a result, the final particle size is 12-0mm. 

The ore grinding task is completed in one closed-circuit grinding process. After receiving the 

materials coming from the fine ore bin and conveying by the belt conveyor through the belt feeder, 

MQS 32×36 Ball Mill discharges to the sand pump pit the materials, which are transferred to the 

linear vibrating screen by the pulp pump. The screened material flows into the Knelson 

Concentrator for the gravity concentration, then the tailings from Knelson Concentrator and the 

materials in the screen are merged and fed into FG ð30 Spiral Staged Machine, which returns the 

materials to the ball mill. Therefore, the one-section and closed-circuit grinding and grading process 

shapes up. The fineness of grinding is -200, and the material having such fineness occupies 65% of 

the fed material. The staged machine overflow automatically runs into the ore-pulp agitating tank 

placed in the flotation concentration plant. The dewatered gravity concentrate ores experience the 

concentration repeatedly through the sorting table after given by Knelson Concentrator to the 

dewatering cone. The gold-bearing concentrate is elutriated manually so as to obtain and send the 

native gold to the gold-refining chamber for smeltering. The smelting operation process is divided 

into many steps such as the heating up, feeding into furnace, meltdown, slag-off and cast ingot 

The ore flotation experiences the roughing process, the scavenging process and the 

concentrating process. The spiral staged machine overflow automatically runs into the ore-pulp 

agitating tank used for the flotation. Then, after medicated and mixed, the overflow is fed into the 

rough flotation machine. The rougher tailings are given into the scavenging flotation machine for 

the first time. The primary scavenged tailings are charged into the flotation machine for the second 

time. The ore concentrate scavenged each times must be returned to the previous process in turn. 

The rougher tailings are given into the concentrating machine for the first time. The primary 

concentration froth is charged into the concentrating machine for the second time. The secondary 

concentration froth is charged into the concentrating machine for the third time. After all, the 

cleaner tailings must be return to the previous process in turn. The triple-cleaning ore concentrate 

serves as the final flotation concentrate ore as well as is dewatered after delivered by the foam 

pump to the thickener. The secondary scavenging tailings are treated as the final tailings. 

The dewatering process consists of two parts, namely that NXZ -16 Thickening Machine is 

applied to one part and that Ceramic filter is applied to the other part. The thickening machine 

underflow runs into the ceramic filter automatically. The thickening machine overflow and the 

filter's filtrate water return as the supplementary water to the flotation and scavenging process. After 

dropping into the ore concentrate tank, the dewatered ore concentrate is handled by the grab crane 
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with automatic gauge as well as packed by the packer for sale 

̂2̃Ore dressing technique index 

    Design scale̔ 1000t/d 

Raw ore grade̔ 7.11g/t 

Gravity-concentration recovery rate̔23% 

Grade of heavy concentrate̔3894.00g/t 

Acceptable grade of Flotation̔ 5.47g/t 

Concentrate grade̔ 56g/t 

Tailings grade̔ 0.57g/t 

Productivity of ore concentrate̔ 8.85% 

Flotation recovery rate̔ 69.7% 

Comprehensive recovery rate̔92.70% 

Smelting recovery rate̔ 99.50% 

Overall beneficiating and smelting yield̔ 92.59% 

Daily productivity̔  Crude gold 1627.12g   Gold 4955.67g 

Annual Productivity̔ Crude gold488.14 kg   Gold 1486.70kg 

Annual productivity of gold concentrate ore̔26538t 

̂3̃Main processing equipments 

Crusher: 1 set of GBZ1200×8000 Heavy Apron Type Ore Feeder 

1 set of C80 Jaw Crusher 

1 set of HP 200M Mesocoele type Cone Crusher 

1 set of 2YagF -1842 Double Layer Round Vibrating Screen 

Grind grading: 4 sets of Belt Ore Feeder B=800 L=2500 (two of them work, and the rest stand 

by) 

1 set of MQS32×36 Wet Grinding Grate Ball Mill  

1 set of FG -30 Spiral Staged Machine 

Gravity concentration:1 set of ZKg 1400×3000 Linear Vibrating Screen 

1 set of KC-XD30 Knelson Concentrator 

1 set of GT-1000 Sorting Table 

Flotation: 2 sets of BCF-A2500 Pulp Agitating Tank 

14 sets of XCF/KYF-8 Flotation Machine 

9 sets of GF -2 Flotation Machine 

2 sets of C80-1.2 Blowing Machine (one works, and the other stands by) 
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Dewatering of Concentrate Ore: 1 set of NXZ-16 Thickening Machine 

1 set of 15m
2
 Ceramic Filter 

̂3̃ Mill layout 

The concentrating mill consists of the workshops built to break, screen, grind, gravitationally 

concentrate and float the ores and of the workshop built to dewater the ore concentrate. Additionally, 

the technical examination office and the laboratory are established inside the mill. 

The whole mill is built according to the surface relief so as to maximize the advantage of both 

hillside and the physiographic form and to cause all buildings to stand together. The equipments 

must be arranged reasonably and compactly inside the workshop in order to shorten the ore pulp 

pipeline and the length of the belt conveyor's rubber belt. 

1.6.3 Tailings Facilities 

̂1̃Site selection of tailings reservoir 

The tailings reservoir stands in the cleuch existing southeastwardly and 1000m away from the 

freshly built mill. Therefore, the reservoir is valley-type tailings bin. Additionally, the watershed 

area in the cleuch covers 0.187km
2
.In the design, the reservoir area is built as long as 300m and as 

wide as 150m averagely. At the time when the accumulation height and the total dam reach 655m 

and 54m respectively, the reservoirôs storage capacity reaches 70.38×10
4
m

3
, its usage factor attains 

to 0.85, and the usable storage capacity is 59.82×10
4
m

3
.The bin just meets the requirement to store 

the tailings debris for 3 years because the storage capacity required annually by this project is only 

19.52×10
4
m

3
.
 

̂2̃Tailing dam 

The tailing dam consists of the prime tailings dam and the tailings debris dam as well as is 54 

m in height. 

The rock-fill d am is used as the primary dam, which is 29.0m high, 110m long and 4.0m wide 

as well as is 1̔ 1.6 at the inner slope ratio and 1̔2.0 at the outer slope ratio. The dam top level is 

630.00m high, and the dam bottom level is 601.00m high. The 400g/m
2 
geotextile inverted filter is 

placed at the front slope of the primary dam so as to prevent against the leakage of tailings debris. 

The Tailings Stacking Dam is made of the dry tailings ore sand. The tailings dam is 25m in 

height and is 1̔ 4 at slope ratio, and the dam top level is 655.00m high. 

̂3̃Flood control standard 

The designer determines the tailings reservoir as 4 grade reservoir according to its total 

storage capacity of 70.38×10
4
m

3
 and its dam height of 54m, the flood control standard of the 

tailings reservoir is used against the flood happening once for 100 years. 

̂4̃Drainage in reservoir area 
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In consideration of the strong intensity of the rainfall during July and August, the watershed 

area covers 0.187km
2
 in the tailings reservoir area and the upper stream. Therefore, the peak 

discharge of the flood happening once 100 years is Q1 %=9.48 m
3
/s.The designer adopts the separate 

drainage method by applying the interior and exterior drainage to the reservoir area.  

1̃ Exterior drainage of the tailings reservoir area̔  The retaining dam and the drainage 

tunnel system must be established outside the reservoir area. The dam altitude is 660m high, and the 

tunnel is straight arch tunnel, B×H=2.0m×2.0m in cross section and 220m in length. 

2̃Internal drainage of Reservoir area: The watershed area inside the reservoir area occupies 

0.085km
2
, and its largest peak discharge reaches 5.77m

3
/s. In the design, the designer uses the 

reinforced-concrete drainage flume with double-plaid and arched cover plate, which is 1.2×1.2m in 

cross section and 340m in length as well as laid at the slope gradient over 0.03. 

̂5̃Tailings discharge way 

In the design, the tailings is discharged dry after going through the pressure filtration. The 

tailings pulp discharged from the mill automatically flows into the agitating tank ̂ū5000Ĭ5500̃

then delivered to the press filter (XBMZ 630/2000×2000̇ U, one of two press filters works, and 

the other stands by) by the pulp pump (KZJ 100̇ 36). After pressed and filtered by the press filter, 

the tailings pulp is separated from the solid-state tailings pulp as the filter cake. Consequently, such 

filter cake is conveyed into the tailings reservoir by the main belt conveyor, which keeps them 

warm within belt conveyor gallery. The filtered liquor is recycled by delivering to the mill's 

high-position reclaiming tank so as to prevent from the environmental pollution. 

̂6̃Tailings Transportation 

After flowing into the sand pump station # 1 (Pipe Length: 40m) automatically through the 

mill according to the surface relief, the tailings slurry is delivered to the sand pump station # 2 (Pipe 

Length: 560m), which will send the pulp to the filter-pressing workshop (Pipe Length: 330m). 

The section through which the item is delivered under pressure is structured with two DN 175 

steel tubes placed explicitly, and the automatic-flow section is built with DN 250steel tube. 

̂7̃Tailings recycling water 

After pressed and filtered, the filtered liquid is delivered to the mill's high-position water 

recycling tank for the reutilization through the backwater pump. The water-transmission line is built 

with DN 175mm electric welded tubes, and two sets of IS 100-65-200 type centrifugal pumps 

(Q=100m3 /h, H=50m, n=1470r/min, N=22KW ) are used as the backwater pump. 

The clean water tank is built under the tailings dam so that the filtering water as well as the 

partial rain and flood can be delivered under pressure to the mill for reutilization through the 

backwater pump after clarification. The water-transmission line is structured with DN 125 electric 
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welded tube, and 1 set of IS 80-50-200 Type Centrifugal Pump (Q=50m
3
/h, H=80m, n=2900r/min, 

N=22KW) is used as the backwater pump. 

 

1.6.4 Layout for transportation  

(1) Plant Site Scheme  

According to topographic conditions,  arrangement of mine compound̆site selection for 

proposed tailings storage facility, considering acreage for other mining enterprises, as well as actual 

conditions of current mineral site and leveling of ground, the plant location is selected at the gentle 

slope at the northeast side of the current gold dressing plant of our company. The advantage of plant 

site selection plan lies in the short distance tailing transportation and its close distance to water 

source, and directions of buildings are fit for characteristics of north climate; the drawback is the 

long transportation distance for ores.   

The natural topographic gradient is around 35% and the mining elevation is 630.0m. The ore 

transportation distance is about 2km. The water source of the plant is selected at the interjunction of 

the two cleuches at the southeast of the plant. Its straight-line distance from the high position pond 

is about 700m; the length of the power supply line is about 4km; the tailings storage facility is some 

600m of straight-line distance from the east side of the plant. Tailing slurry is transported from the 

second grade pump station to the tailing pressure filtration workshop and discharged to the tailings 

storage facility after pressure filtration. Tailing transport distance is about 1000m.   

(2) General Arrangement  

The East Duimiangou gold mine is mainly consisted of main components such as the mining 

industrial area (including the north area and the east area), the mineral processing industrial area, 

the tailing storage facility, the blasting equipment storage facility and the water source, etc.   

1) Mining Industrial Area  

North Area: underground mining method is adopted for mining in the north area, using adit + 

vertical shaft development. Surface mining has adopted narrow gauge track for transportation. The 

elevation of the shaft is 740m, mainly using adit (5# adit) with the elevation of the adit of 716m, 

which is higher than the maximum flood level in the history of the mining area. The mining area 

includes hoist-engine house, compressor plant, switch room, material storage, pithead duty room, 

wastedump, ore temporary storage yard etc.   

According to topographical conditions, vertical drawing out direction of the engine room is 

raised to 20m beyond the rock moving boundary. The site elevation is 740m. Air compressor house, 

switch room, material storage, pithead duty room are arranged near the main tunnel portal, some 

20m beyond the boundary of rock movement. The site elevation is above 700m. The wastedump is 

located in the capacious natural ditch at the southwest side of the shaft, with the ground line 
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gradient of the bottom trench of about 21.7% (12.2°). The north area is designed to produce waste 

rocks of 11.14×10
4
m

3
 within its service life. The coefficient of volumetric expansion is calculated 

as 1.5 and the rate of sinking is calculated as 10%, the volume of the waste rocks is 15.19×10
4
m

3
. 

The elevation of the top of the wastedump is 740m, the total stacking height is 40m, the wastedump 

stands 1.5 hectares and its volume is 17.5×10
4
m

3
. Production needs within the designed length of 

service can be met. For the convenience of garden making with soil in the wastedump, and increase 

stability of the wastedump, before discharging the waste rocks, clean humus soil to a corner of the 

wastedump for individual storage so as to take soil for landfilling. As the wastedump is moved 

forward, drainage ditches should be built in time around the wastedump and prevent rainwater from 

soaking in. Using rubbles for backing when discharging so as that rainwater which soaked in can be 

vented in time.   

The temporary storage yard for ores is located on the sloping field at the southwest of the 

main tunnel portal. The elevation of the top of the stockyard is 716m, and stacking height of the 

ores is controlled within 10m, with a standing area of 0.2 hectares.   

East Area: underground mining method is adopted for mining in the east area, using adit + 

vertical shaft development. Surface mining has adopted narrow gauge track for transportation. The 

elevation of the shaft is 725m, mainly using drift mine (2# adit) with the elevation of the drift mine 

head of 685m, which is higher than the maximum flood level in the history of the mining area. The 

mining area includes hoist-engine house, compressor plant, switch room, material storage, pithead 

duty room, wastedump, ore temporary storage yard etc.   

According to topographical conditions, parallel drawing out direction of the engine room is 

raised to 20m beyond the rock moving boundary. The site elevation is 725m. Air compressor house, 

switch room, material storage, pithead duty room are arranged near the main tunnel portal, 20m 

beyond the boundary of rock movement. The site elevation is above 675m. The wastedump is 

located in the capacious natural ditch at the southeast side of the shaft, with the ground line gradient 

of the bottom trench of about 16.67% (9.5°). The east area is designed to produce waste rocks of 

10.50×10
4
m

3
 within its service life. The coefficient of volumetric expansion is calculated as 1.5 and 

the rate of sinking is calculated as 10%, the volume of the waste rocks is 14.32×10
4
m

3
. The 

elevation of the top of the wastedump is 725m, the total stacking height is 40m, the wastedump 

stands 1.5 hectares and its volume is 16.0×10
4
m

3
. Production needs within the designed length of 

service can be met. For the convenience of garden making with soil in the wastedump, and increase 

stability of the wastedump, before discharging the waste rocks, clean humus soil to a corner of the 

wastedump for individual storage so as to take soil for landfilling. As the wastedump is moved 

forward, drainage ditches should be built in time around the wastedump and prevent rainwater from 

soaking in. Using rubbles for backing when discharging so as that rainwater which soaked in can be 
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vented in time.   

The temporary storage yard for ores is located on the sloping field at the southwest of the 

main tunnel portal. The elevation of the top of the stockyard is 685m, and stacking height of the 

ores is controlled within 10m, with a standing area of 0.2 hectares.   

2) Mineral Industrial Area (including ancillary facilities)  

The gold ore processing plant is located at the gentle slope of the northeast of the current plant. 

The natural terrain slope of the plant site is around 35%, and the mining elevation is 630.0m. 

According to the flow direction of ores and cleaning and dressing operation flows, the industrial 

premises are deployed using steps-style layout with field elevation of 601.70͘630.00m.   

The Mineral Industrial Zone includes mineral industrial plant building, alchemist room, test 

laboratory, switch room, material storage, mechanical workshop etc. For function zoning and 

facilitating management, alchemist room and test laboratory should be deployed at the east side of 

the main building. The site elevation is 601.70͘ 605.3m; Ancillary facilities such as switch room, 

material storage, mechanical workshop etc. are deployed at the west side of the main building with 

site elevation of 595.70͘601.70m.   

3) Tailings storage facility  

The location of the tailings storage facility is set at the valley some 600m of direct distance 

from the east of the gold ore processing plant. Tailing slurry is transferred from the second level 

pump station to the tailing pressure filtration shop. After pressure filtration, it is discharged to the 

tailing storage facility. The transport distance of tailing is about 1000m.   

4) Explosive Storage  

According to topographical conditions of the mining area and distribution of surrounding 

villages, considering arrangement of mine surface facilities, explosive storage should be deployed at 

around the head of east Duimiangou, including a warehouse of explosives, a detonating device 

storage facility, a fire-water pond, security duty room, fence, fire prevention trench, etc.   

The deposit of the powder storage is 10t. The warehouse is of Grade A3; the storage capacity 

of the detonators warehouse is 20 thousand packs with explosive amount of 200Kg. The warehouse 

is of Grade A2.   

Targets such as villages, roads and wireline are deployed around 400m within the external 

wall of the powder storage house. The safe distance at the external of the explosive storage house 

shall meet requirements of Blasting Safety Regulations (GB6722-2003).   

A high water level pond with a volume of 50m
3
 is set according to designed explosive amount 

of the powder storage house. The fire-water pond shall be no more than 100m away from the 

storeroom. The distance from the fire pipeline to the storeroom shall be no greater than 50m.   
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The storehouse is deployed with horizontal slope perpendicular layout with open ditches for 

discharging rainwater. The longitudinal slope of explosive transportation road is smaller than 6%, 

and the pavement structure is clay bound macadam pavement.   

The location of the blasting equipment storage house and its structure must be examined and 

approved by the public security organs of the local county (city). The storage house cannot be used 

prior to acquiring the Explosive Material (storage, use) Permit is issued by the public security 

organ.   

5) Water Sources  

The water source of the gold ore processing plant is at the interjunction of the two cleuches at 

the southeast side of the plant with a collector well and a water pumping station deployed. A 600m
3
 

new water pond and an 800m
3
 water recycling pond are deployed at 120 m from the north-east side 

of the gold ore processing plant. The elevation of the bottom of the high level pond is 660.0m. The 

length of the waterline is 700m.   

The water source of the mining area is selected within the Duimiangou trench with a collector 

well and a water pumping station deployed. New 300m
3
 surface water ponds are deployed near 

main tunnel portals at the north area and the east area. Elevation of the bottom of the high level 

pond in the north area is 465m, and the length of the water-transmission line is 600m; the elevation 

of the bottom of the high level pond of the east area is 725m and the length of the 

water-transmission line is 500m.   

(3) Enterprise Transportation  

Enterprise external transportation capacityt̔he annual transportation capacity of the enterprise 

is 29970t, including: blasting equipment, 465t; steel drill, 45 tg̕old concentrate, 27000t; spare parts 

and accessories of the gold ore processing plant, 500t; mineral processing agents, 125t; engine oil, 

25 t; coal, 1240t; slag, 370t and others 200 t / a.   

Mode of transport: automobile transport is adopted for enterprise internal and external 

transportation.   

Transportation equipment̔transportation for bulk goods such as blasting equipment, brazing 

steel, ore concentrate powder, mineral processing spare parts and accessories, mineral processing 

agent etc. shall be entrusted to the supplier or the transportation company. Ore transportation and 

loading equipment of various mining areas shall be prepared by the contractor. The enterprise shall 

have the following equipment; undertake transportation for administration, living, rescue as well as 

odds and ends and internal goods transport and measurement.   

1.6.5 Electric Power Facilities and Instrumentation  

(1)Electricity Load  
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The electricity load for the entire mine is (10KV side):   

Installed gross capacity̔8802kw  

Service capacity̔ 7023kw  

Calculated active power: 5116KW  

Calculated reactive power: 2367KVAR  

Calculated apparent power̔5637KVA  

Power factor̔ 0.91  

Annual electricity consumption: 26.25 million degrees  

(2) Power Supply Scheme  

Power supply in this area is abundant. Electric power supply of the enterprise comes from the 

66KV Erdaogou Substation some 4km away from the mining area with a capacity of 6300KVA. The 

substation after capacity-expansion can satisfy power needs of the mining area. It is designed to 

lead 2 ways of overhead line circuits to the mining area, one way to the gold ore processing plant 

and one way to the mining area to be served as the main power of the mining area.   

It is planned to build a 10KV transformer substation near the gold ore processing plant and 

substations in the ore-breaking plant and the main building respectively; install one S11 - 500 / 10 

type transformer in the substation of the ore-breaking plant and two S11 - 800 / 10 type 

transformers in the substation of the main building. It is planned to use a 10kV line to install S11 - 

315 / 10, S11 - 160 / 10 and S11 - 400 / 10 distribution transformers. The low-voltage distribution is 

an earth neutral system (TN-S system).   

It is planned to build a 10KV switch room and a low-voltage distribution room near the air 

compressor room at the south pithead of the north area and install transformer substations for the 

mining at 716m in the center sections of the south side and the north side of the north mining area 

respectively; provide power distribution for all electrical equipment in the mining area. Two KS11 - 

200 / 10 10 / 0.4 mining transformers shall be installed in each transformer substation, and neutral 

point insulation (IT system) shall be adopted for low-voltage distribution.   

It is planned to build a 10KV switch room and a low-voltage distribution room near the air 

compressor room at the pithead of the east area and install a transformer substation for the mining at 

647m in the center section of mining area; provide power distribution for all electrical equipment in 

the mining area. Two KS11 - 200 / 10 10 / 0.4 mining transformers shall be installed in each 

transformer substation, and neutral point insulation (IT system) shall be adopted for low-voltage 

distribution.   

In order to ensure safe production, it is planned to build a diesel power station near the 10KV 

switch room of the north area; install 2 units of diesel generator sets with capacity of 2 ¦ 800kW; 
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install a SM11 - 2000 / 10 10.5 0.4kV 2000kVA transformer. After voltage boosting, connect to 

10kV bus line to be served as an emergency power supply of the first level load. Neutral point 

insulation (IT system) is adopted for the low voltage side.   

(3)Telecommunication  

In order to facilitate production management, 50 program-controlled switches shall be 

deployed in the mining area to form a communication network of the mining area; local call 

telephones shall be used for external communications.   

1.6.6 Water supply and drainage  

(1) Mining area water consumption  

Total water consumption: 4520m
3
 / d, where fresh water 1782m

3
 / d, backwater 2738m

3
 / d  

(2) Water supply system  

A large open well and a water pumping station have been built at the downstream of East 

Duimiangou some 600m from the south of the gold ore processing plant. Water supply is abundant 

enough from the well to meet production needs of the gold ore processing plant and domestic 

water needs. Two units of SLS125 - 315Â Q = 90 m
3 
/ h, H = 117m, N = 75kw̃type water pumps 

shall be replaced for the design ( with one applied and one stand by). Water can be transferred to 

the 600m
3
 water level pond which is planned to be built for production, fire control and domestic 

water needs.   

A large open well with dimensions of ű4mĬ 5m in the East Duimiangou shall be built some 

600m from the east mining area and some 500m from the north mining area, and a water pumping 

room shall be built near the well. Two  SLS65 - 315̂  Q=25m
3
 / h,  H=125m,  N=30kw) type  

centrifugal pumps (with one works and one stands by) shall be deployed in the  pump room. Water 

can be  transferred to the 300m
3
 water level pond which is planned to be built for  production and 

fire control needs; in addition, two units of  65SLD25 - 30̂  Q=25m
3
 / h,  H=180m,  N=30kw)  

type multistage centrifugal pumps  (one works and one stands by)  shall be deployed to  transfer 

water to the  300m
3
 water level pond in the east mining area for production and fire control needs.   

Fire consumption of water for the outside of the gold ore processing plant adopts 20L / s, and 

fire duration is set at 2 hours; fire consumption of water for underground mining is 27L / s and fire 

duration is set to be 2 hours. Firefighting water of the gold ore processing plant (144m³) is usually 

stored in the 600m³ water level pond; firefighting water (194.4 m³) of the mining field is usually 

stored in the 300m³ water level pond. The outlet of the fire pipeline is set at the lower location of 

the pond. It is prohibited to be used when not in fire accidents. Fire pipeline adopts production and 

fire control united style. Underground hydrants are installed on the pipelines and temporary high 

pressure fire control means is adopted.   
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(3) Backwater System  

The filtrate after pressure filtration of tailing slurry during mineral processing is sent back to 

the new 800m
3
 water level reclaiming tank for recycling via pressurization of the back water pump. 

The filtrate and part of the storm flood water are sent back to the 800m
3
 water level reclaiming tank 

for recycling via pressurization of the back water pump after decontamination.   

(4) Drainage system  

3911.12t / d flotation tailing pulp is discharged from the gold ore processing plant with the 

concentration of 20.89%. The filtrate after pressure filtration is returned for uses in the process.   

Domestic sewage is discharged into the pipe network, waste water from the test laboratory is 

also discharged into the plant pipeline network after treatment via the neutralization pond, and at 

last, it gets into the water purification plant for advanced treatment after the pretreatment in the 

septic tank. The water after meeting the standard can be used for planting and road spray etc.   

1.6.7 Heating and Ventilation and Thermal Power  

(1) Ventilation and Dust Removal  

Harmful mineral dust is produced during production processes such as crushing and 

transportation of ores. In order to make indoor dust concentration meet the national hygiene 

standard, the hydraulic and mechanical joint dust removal method is adopted. Water is added in as 

per 5% of the amount of ores for water power dust removal; use GC wet cleaner for mechanical 

dedusting. Its specific design program is as follows:   

Water power dust removal devices are installed on the upper feed point of the jaw crusher and 

the receiving point of the conveyor, using Y - 1 type nozzle to spray water to ores to reduce the 

amount of dust.   

Local closed mechanical dedusting devices are adopted at the upper part of the feed point of 

the ore feeder in the crushing plant, and at the receiving point feeding from the C80 jaw crusher to 

No1# conveyor, and at the receiving point feeding from HP200 cone crusher to No1# conveyor 

respectively. A mechanical dust removal system or (C-1 system) is set up. A GC16 type wet cleaner 

is adopted.   

Local closed mechanical dedusting devices are adopted for discharge points at on screen 

surface and under the screen in the screening compartment. A mechanical dust removal system or 

(C-2 system) is set using a GC16 type wet cleaner.   

(2) Thermal Heating  

The mining area belongs to a concentrated heating area. Therefore, centralized heating systems 

are set in production workshops and auxiliary production buildings in the mining area.   

A boiler room shall be built near the gold ore processing plant with a SHW2.8 - 0.7 / 95 / 70 - 

H energy-saving hot water boiler. The heating media is hot water with water temperature of 95 Ņ 
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and return water temperature of 70Ņ.   

A G6-48-11NO6.4A type blower and Y6 - 48 - 11NO6D type suction fan shall be installed in 

the boiler room. CGS4A type coal conveyor shall be adopted for boiler bunkering, and GBC - 4B - 

IV type scraper slag remover shall be adopted for deslagging.  Then the slag shall be transported 

outside using trolleys.   

The boiler flue gas is discharged into the atmosphere via a 35-meter-high brick chimney after 

cleaning by the TDXC - 4 type duster.   

A boiler room shall be built near the north pithead and the east pithead respectively, with a 

300m
3
 office block each. Each boiler room shall have CLHS0.07 numeric control energy-saving hot 

water boiler with heating media of hot water, water temperature of 85Ņ and backwater temperature 

of 60Ņ.   

The boiler is equipped with blower, suction fan, water pump, solenoid valve and water tank etc.   

1.6.8 Civilwork  

Gross building area is 9292m
2
, including industrial building area of 7692m

2
.   

The main building adopts steel trestles and steel crane beams. The maintenance wall and the 

roof are made of C steel purlins and EPS color profiled steel sheets.  The belt gallery is consisted 

of reinforced concrete frames, building envelopes and color plate roof. The crude ore bin and fine 

ore bin are all of reinforced concrete structures.   

Other building structures are brick-concrete structures.   

Part of the brick enclosure wall is paint plastered. Fresh water is used to fill joints of other part 

of the enclosure wall. The inner wall production rooms adopt fresh water for filling joints and white 

plaster. Offices and living rooms adopt middle-level white plaster.   

Wood doors, steel wood doors, plastic-steel windows and concrete floor are adopted.   

EPS thermal insulation and APP waterproofing are adopted where reinforced concrete roof is 

installed. EPS color steel plates are adopted for pitched roof.   

Structures such as ponds and equipment foundations etc. adopt reinforced concrete structures.   

1.7 Environment Protection, Energy-saving, Security Hygiene and Fire Control  

1.7.1 Environmental Impact Assessment Analysis  

During mine basic construction and production processes, it is bound to have a certain impact 

on the environment as detailed as follows:   

    Waste rocks̔ Waste rocks are stored in the wastedump. Part of the waste rocks can be used to 

build surface constructions or fill ditches and pave roads to decrease floor space required. After the 

wastedump has taken shape, trees are planted and grass is grown so as to minimize its ecological 

impact.   
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Noise: noise reduction measures have been taken to equipment with strong noise in the mining 

workshop so that the noise is greatly reduced. There is no village around the mine, so the noise has 

no effect on the surrounding environment.   

Waste water̔ The filtrate of tailing slurry discharged from the gold ore processing plant, after 

pressure filtration, is returned to the plant for recycling. Waste water from flushing the ground of 

the gold ore processing plant is not discharged but collected and purified and returned to the process; 

the waste water from flushing the ground of the tailing pressure filtration workshop is also not 

discharged be collected and purified and returned to the process.   

Domestic sewage enters the plant sewer system. Sewage from the test laboratory, after 

neutralizing treatment, is discharged into the plant sewer system. After pretreatment in the septic 

tank, it is taken into the 3-phase sewage disposal unit for further purification. It is discharged after 

reaching the standard.   

In short, it is planned to invest some money and deploy corresponding environment protection 

facilities for environment protection̆ecological protection, protection of water resources. So, mine 

construction has little influence on the surrounding environment.   

Planting̔ Planting has special functions in prevention of pollution, environment protection and 

improvement. It has preferable temperature regulation, humidity adjustment, dust absorption, 

climate improvement, air cleaning and noise abatement functions. Thus vigorous afforestation and 

reforestation have significant meaning on environment protection, working condition improvement, 

employee healthiness enhancement and work efficiency enhancement etc. It is planned to carry out 

tree planting and grass growing on the vacant land of the plant.   

1.7.2 Energy-saving  

(1) Energy-saving measures for mining  

1) To enhance the awareness of energy-saving and carry out good publicity, supervision and 

inspection work, the leadership should pay attention to and everyone should be responsible for it.   

2) In all choices of mining methods, the mining method which is fit for this mine is adopted to 

reduce the cost and depletion, and thereby unit metal energy consumption is reduced; using 

deformed wall blasting power waste-lifting stoping, the construction capacity is small and the cost 

is low. structural parameters with large strike separation are adopted in the mining field to reduce 

1000 Ton Development Ratio̕  

3) When selecting mining method and transportation program for development, in addition to 

low investment and technical feasibility, it should take into account for the selection of an 

equipment program with low energy consumption.   

4) To strengthen scientific management and quantitative management, metering devices shall 
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be installed in various locations with energy consumption̕  

5) Mining transport equipment with small energy consumption shall be adopted for saving 

energy;   

(2) Energy-saving measures shall be adopted for mineral processing and tailing transportation.   

1) Through reasonable argumentation, the process flow is determined as gravity treatment̅ 

gravity-tailing flotation.   

Grinding̔ two stages once closed circuit; grind grading: one closed circuit; separation̔ gravity 

treatment̅ gravity tailing floatation (by roughing, scavenging and concentration). Ore concentrate 

dehydration̔  concentration̅ filtration̆two stages dehydration.   

2) Make reasonable selection of plant location to shorten the ore transport distance as much as 

possible.   

3) The principle of meeting production requirement, saving infrastructure investment, lowering 

operating cost shall be adhered to for plant layout. It should make full use of hillside natural 

features and achieve a reasonable, compact and practical layout. The whole plant should be in a 

zigzag layout.  Ore slurry natural flow shall be adopted as much as possible for equipment 

configuration according to technical process requirements. For part of the links in which natural 

flow is hard to be realized, pressure feed shall be applied.   

4) Computers and advanced instruments are planned to be used to carry out monitoring and 

control over the overall process of mineral processing production, making all sorts of equipment 

operate under the optimized condition. Due to their high automation level for mineral processing, 

the capacity of equipment is given full play and the objective of economical and efficient has been 

realized.   

(3) Energy-saving measures of electric power system  

1) Selecting energy-saving transformers;   

2) Increasing the natural power factor;   

3) Using mixed lighting, choosing energy-saving lamps and realizing energy-saving lighting 

system;   

4) Making the power distribution system as close to the load center as possible to reduce power 

loss;   

5) Selecting frequency control devices for speed control equipment.   

(4) Water conservation  

Water from tailing pressure filtration is returned to the gold ore processing plant for recycling 

so as to reduce fresh water supply, while reducing sewage water efflux. In places where conditions 

meet, use as many water-saving metering devices as possible.   
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(5) Conclusion  

The energy consumption indicator of construction project is for the consumption of 8.02kg 

standard coal per ton rude ore, which is lower than the energy consumption standard of the same 

mine.    

1.7.3 Labor Safety and Health  

(1) Mine Safety  

1) The Blasting Safety Regulations, GB6722ð2003 should be followed for blasting operations. 

Blasting equipment should be strictly managed, and the remaining materials should be promptly 

cleaned up and arranged and put to the designated safe place. Blasting personnel must be trained 

and they should have certificate before taking posts.   

2) Various working surfaces should be leveled off, tops should be pried and tops of working 

surfaces should be checked whether caving or collapse may occur before operations are carried out. 

Unstable sections should be promptly supported.   

3) Underground workers must wear safety helmets. Drillers must wear anti-noise earplugs.   

4) There should be at least two escape exits which directly lead to the surface from 

underground; there should be at least two channels which lead to the escape exits from various 

stages, mining areas and mining fields; eye-catching signs must be set in sidewalks, raises and drop 

shafts etc. as well as cross points of main mine workings and relevant rules shall be met. 

Abandoned well lanes and mining pits should be promptly closed.   

5) The ventilation system has anti-wind function.   

6) A rescue squad shall be set up in the mine and be equipped with a number of rescue 

facilities.   

7) Full time personnel shall be set for carrying out safety management and strictly enforce 

relevant national technical regulations.   

(2) Fire prevention and fire control in mine  

Wet drilling is adopted for boring during downhole operations.  Water spray shall be applied 

before ore-removal in the mine and to wash tunnels. Water content in ores should be 3͘4˿, which 

has provided guaranteed conditions to decrease underground fire accidents.   

In order to ensure the safety of underground production workers and prevent fires from 

happening, the guideline of prevention first should be taken.   

1) Water supply pipes shall be installed underground (sharing with dust proof water pipes). 

They are laid out in various main horizontal haulage tunnels, various horizontal well bottom landing 

platforms and various chambers underground. Branch pipes and water pipe joints and hydrants are 

laid every 50 to 100 meters. Underground fire water is 27L / s, and fire duration is 2h, and one time 

firefighting water consumption is 194.4 m
3
. Fire water is stored in the 300m

3
 high level pond.   
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2) Non-combustible material (sprayed concrete) supports are adopted for all mine workings, 

which avoids possible fire caused by supporting materials.   

3) Enough foam fire extinguishers, sand boxes and shovels and other fire tools must be 

equipped in various mining areas.   

4) Inspection and maintenance should be strengthened for all underground power lines in order 

to avoid fire caused by electric wiring accidents.   

5) Underground fire control and rescue teams should be set up in the mine.   

6) Underground fire prevention rules and regulations shall be established and maintained. 

Safety fire prevention education shall be carried out for employees to ensure underground safe 

production.   

(3) Electrical Safety  

1) The wire-to-ground distance of the 10KV high-tension overhead line should meet 

specification requirements, and perfect lightning protection measures should be taken.   

2) The transformer earth neutral system shall be adopted for ground low-voltage system with 

grounding resistance of no greater than 4 ohm. Perfect zero connection protection system shall be 

adopted for casing of uncharged electrical metal equipment.   

3) As general equipotential connections, metal pipes getting in and out of various buildings 

should have reliable grounding with grounding resistance of no greater than 10 ohm.   

4) To ensure electrical safety of the mining area, an isolated neutral system shall be adopted for 

the low voltage power supply system in the mining area. Independent and perfect grounding 

network shall be set to connect non-current-carrying metal parts of electrical equipment with the 

network, and it is required that the grounding resistance from any point in the grounding system to 

the main grounding electrode is no greater than 2 ohm. The main grounding electrode of the 

underground grounding network is set in the main sump. Sub grounding electrodes of various 

electricity using points are set in the drainage ditches near the electricity using point.   

5) As cable laying conditions underground are poor, all cables to be laid shall be armored 

cables, and armored parts should have reliable grounding; flexible cables which supply power to 

low voltage movable power consumption equipment should be heavy-duty four-core flexible cables.   

6) To ensure the first level load power requirements, two diesel power stations shall be 

installed for emergency power supply to improve reliability of the power distribution system.   

7) To ensure underground oxygen supply in case of fire, the reverse rotation ventilation 

operation mode shall be adopted for the ventilator.   

8) To prevent the occurrence of lightning, perfect lighting protection devices shall be set for 

various buildings in the mine according to specifications.  The grounding resistance for lightening 

of the chimney shall be designed as 10 ohm, grounding resistance for lightening of other three 
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category lightning protection buildings should be designed as 30 ohm.   

In order to ensure a good working environment and safeguard physical and mental health of 

the staff, a series of ventilation, dust removal and noise reduction measures shall be adopted for 

various work sections of the mine.   

1.8 Investment and Economic Benefit Analysis  

1.8.1 Investment  

(1) Construction Investment  

The estimated construction investment of this project is 142.79 million RMB and the 

construction cost is 1,126.34 million RMB.   

Including̔  construction engineering 70.97 million RMB, accounting for 48.56% of the 

amount of investment̕   

Equipment purchasing 35.8 million RMB, accounting for 24.50% of the amount of 

investment̕   

Installation works 5.87 million RMB, accounting for 4.02% of the amount of 

investment̕   

Other costs 17.17 million RMB, accounting for 11.75% of the amount of investment̕  

Basic budgetary reserves 12.98 million RMB, accounting for 8.88% of the amount of 

investment̕   

All investment is from self-investment sources.   

(2) Initial Working Capital  

The project requires initial circulating fund of 3.35 million RMB, accounting for 2.29% of the 

amount of investment;   

(3) Estimated Total Value  

The total estimated value is 146.14 million RMB.   

(4) Circulating Fund for Production  

The project needs to increase circulating fund for production of 11.16 million RMB, all of 

which is self-invested.   

(5) Project Total Investment  

The total investment for construction and production of the project shall be 153.95 million 

RMB.   

1.8.2 Production Cost  

(1) The unit ore apportioning cost of the enterprise calculated according to production flows of 

the mine is 240.7 RMB/ton, including: mining cost 84.67 RMB/ton   
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Ore dressing and smelting cost 75.93 RMB / ton  

Management costs 80.1 RMB /ton  (including: mineral resource compensation fee 

30.6 RMB / ton̆ safe production expense 8 RMB /ton)  

(2) The total annual cost is 72.2108 million RMB, including: fixed cost 30.9323 million RMB 

and variable cost 41.2785 million RMB.   

(3) The resource tax is 1.5 million RMB.   

(4) The annual operating cost is 52.7082 million RMB.   

1.8.3 Economic Effect (static)  

Annual output of gold:  crude gold 488.14 kg  

High-content gold 1,486.7 kg  

Gold value̔ Crude gold 190 RMB / g  

      High-content gold 160 RMB / g  

Annual sales revenue̔330.6182 million RMB  

Annual total cost:  72.2108 million RMB  

Including: resource compensation fee̔9.1792 million RMB  

Resources tax̔ 1.5 million RMB  

Annual profit̔ 256.9074 million RMB  

Annual Income Tax: 64.2268 million RMB  

Net Profit: 192.6805 million RMB  

Total investment return rate: 166.87%  

Project capital net profit rate: 125.16%  

1.8.4 Comprehensive Evaluation  

Over 30 mineral veins (bodies) have been discovered in the mining area with satisfactory 

resource prospects. According to current orebody control degree, it is designed to exploit a total of 

24 orebodies in the north and east areas with relative high control degrees. A new mine construction 

model is adopted to save construction investment and reduce production costs.   

The construction of this project plays an active role in promoting the economic development of 

the area. The 142.79 million RMB project investments are used for fundamental construction, while 

promoting local economic development, it can solve employment problem for part of the personnel. 

After implementation of this project, the average annual taxes of 65.73 million RMB shall be turned 

in with far-reaching social benefits.   

After the project has put into operation, the total profit of enterprise in the service year will be 

1.87813 billion RMB, and the total net profit will be 1.4086 billion RMB. Full investment can be 

recovered within one year, indicating that the project is profitable, and it has satisfactory economic 
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benefits.   

There is no serious damage to the natural environment or environmental pollution for the 

construction of this project. No crisis will be brought about to local social benefits (transportation 

and energy) resources. Through comprehensive technical and economic assessment, it is considered 

that the project is feasible technically and economically. The designed main technical solutions and 

production processes are mature and reliable. It is easy to operate and pollution free.   

The project has significant economic effects. It is recommended to implement as soon as 

possible to turn resource advantage into economic advantage at an early date.   

1.9 Problems and Suggestions  

(1) Although 31 ore bodies with different sizes have been discovered in the area, but only No.1, 

No.3 and No.4 orebodies have relatively high control degrees, other orebodies are discovered at 

surface but without engineering control in deep places. Therefore, it is essential to carry out 

geological exploration as soon as possible to provide a reliable basis for mine construction.   

(2) The mine tailings storage facility is an indispensable supporting facility of the gold ore 

processing plant, but there is no tailings storage facility which can meet the service life of the mine 

around the mining area. The capacity of the tailings storage facility selected in the design can only 

meet 3 years of discharge requirement. Therefore, it is suggested that the enterprise should: ŵ find 

proper tailings storage facility locations at the east and the north of the mining area. Ŷ  discuss 

and negotiate with neighboring mining ventures whether there is any possibility to borrow or 

expropriate existing a tailings storage facility. ŷin case that the aforesaid possibilities cannot be 

realized, the design has adopted the tailings discharge mode as pressure filtration dry discharge, 

when tailings from the tailings storage facility may be sent out at any time. The service life of the 

tailings storage facility can be prolonged.   

(3) According to production experience on the type of mine and similar gold mines in the 

country, using the production flow of gravity treatment̅ all-sliming cyanidation or gravity 

treatment̅ floatation̅  concentrate cyanidation can also obtain preferable metallurgical 

performance. The products through these two flows are crude gold. In order to obtain greater 

investment return, it is suggested that after the enterprise has obtained certain results for further 

prospecting in the mining area, gravity treatment̅all-sliming cyanidation or gravity treatment̅

floatation̅  concentrate cyanidation ore testing research shall be carried out to determine a more 

reasonable mineral dressing flow via correlation with the test results, providing test basis for 

maximizing benefits for the enterprise.   

 



 

 32 

2. Market Prediction  

2.1 Analytical Prediction of Gold Market  

The rapid growth of Chinese economy drives the domestic consumption, and the residentsô 

purchasing power obviously increases in the recent years. Chinaôs gold consumption rises steadily 

in the recent years, especially the consumption of jewelries. Along with the social progress and 

economic development, the gold demand in science and technology and healthcare will also grow 

year by year. China has an enormous population and is still at a stage of rapid economic 

development. The strong demand and the transformation of consumption propensity will 

continuously promote the expansion and development of Chinaôs gold market scale. In 2009, 

Chinaôs gold consumption reached almost 500t, ranking first in the world in place of India.  

From 2003 to 2007, the annual gold production increased from 200.598t to 270.491t, and the annual 

average growth rate approached 7% and the annual average rise of gold production was over 10t. 

The statistical data from China Gold Association shows that the national gold production reached 

282.007t in 2008, at a comparative growth rate of 4.26%, creating a historical new high once again. 

When other mining enterprises entered into the phase of adjustment, the gold industry moved 

upward against the current, thereby highlighting the metal property of gold and the importance for 

maintaining the national economic safety.   

In 2009, China took ñexpand domestic demand and promote economic growthò as the economic 

policy guidelines. Seen from the increase of money supply (M2) in 2008, it indicated that the 

inflation risk still existed. Although the fall of CPI is the best time to relieve the slowdown of 

economic development and expand domestic demand, plenty of money will be flooded in the 

market and then reflected to the commodity prices when the economy returns to the orbit of stability 

and growth once again, which is the most direct performance of ñinflationò. Gold, as a special 

commodity integrating product attribute and financial attribute, is always the globally recognized 

best tool to withstand inflation and prevent deflation. The instability of international monetary 

system will increase the divergence in assessment of commodity prices, and the gold which is 

relatively easy to be controlled will be favored by more investors because of its currency 

substitution function.  

The gold investment report newly released by World Gold Council shows that the gold price has 

maintained growth for consecutive nine years. At the end of December 2009, the London afternoon 

fixing price reached USD 1,087.5/ounce and the annual growth rate was up to 25%. With respect to 

the assets like stock and bond in the United States and in the world, the market of gold products 

runs better. Because of its moderate fluctuation, a higher return per unit of risk can be achieved.  

The World Gold Council pointed out in the report that the reasons for the strong performance of 

gold market in 2009 lied in that: on the one hand, the gold selling trend of the central banks in the 

western countries and the increase in holding the gold reserves in the great developing countries 

showed that the management mode of central banks for gold reserves were adjusted; on the other 

hand, the investors were eager for seeking more investment guarantees due to deprecation of the US 

dollar and the concern about inflation.  

According to analysis of the insiders, the report of WGC showed that an important integral part in 

the investment demand was long-term in nature, and the reasons possibly lied in the investorsô 

optimism about gold supply and demand and the corresponding price prospect.  

2.2 Price prediction  

After the international gold price hit a record low of USD 256/ounce in July 2001, the price greatly 

bounced exceeding 75% from 2002 to 2004. In 2004, the gold price once rose to USD 456/ounce 

from USD 430/ounce at the beginning of this year, hitting a new high for the past 16 years. In the 

first half of 2008, the gold price rose sharply. In March 2008, after the international on-hand 

merchandise gold broke through a 1980 record high, the gold price broke through an integer USD 

1,000/ounce under the overhead virtual economy. On March 17, the international on-hand 



 

 33 

merchandise gold price created the highest price ever recorded, USD 1,032/ounce. The gold price 

declined due to the influence of financial crisis in the fourth quarter, and the gold price dropped to 

the low point USD 681/ounce at the end of October 2008, and later on the price began to bounce 

and gradually go up. In February 2009, the on-hand merchandise gold price broke through USD 

1,000/ounce once again. From September 1, 2009 to September 8, the on-hand merchandise gold 

price rose suddenly and sharply in consecutive six trading days, and broke through the point USD 

1,000/ounce. A few days after consolidation of the gold price at the point USD 1,000/ounce, the 

gold price rose sharply once again respectively on October 6 and October 8, which not only broke 

through the record high USD 1033/ounce in March 2008 but also further went up to a series of new 

highs. On December 3, 2009, the on-hand merchandise gold price created a record high, reaching 

USD 1126.60/ounce. From USD 879.7/ounce on January 1, 2009 to USD 1,096/ ounce on 

December 31, 2009, the annual growth rate of gold price reached 24.5%.  

GFMS stated in the prediction report published on January 12 that the investment demand of gold 

would obtain a good support in 2010 and the average gold price was expected to reach USD 

1,172/ounce all the year around. Philip Klapwijk, Executive chairman of GFMS, pointed out in the 

report that the investment demand of gold would obtain the good support of such factors as 

reduction of actual interest rate to negative value, US dollar weakness and rising concern about 

inflation. Especially the American policymakers will maintain the loose fiscal and monetary 

policies, in order to cope with the threat of ñdouble-dipò recession. Klapwijk predicts that the 

proportion of funds coming from the unconventional investors will help the gold price rise over the 

key level USD 1,300/ounce.  

According to the recognition of the current market for gold, as long as the future international 

monetary system does not change and the demand of the market for gold does not reduce in a long 

run, the rising trend of gold will not become unsteady, and at least in the following several years, 

gold will be one of the few varieties with investment value. It is predicted that the gold price will 

fluctuate between USD 1,000/ounce and USD 1,570/ounce in the following several years.  

2.3 Price determination of gold products during economic evaluation of the project 

Considering the market fluctuation and reliability of economic evaluation of the project, the price of 

finished gold is set at RMB 190/g and the price of gold bearing metal is set at RMB 160/g during 

economic evaluation of this project.  
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3. Technological economy 

3.1 Comprehensive technological and economic indicators 

See Table 3-1 for the comprehensive technological and economic indicators.  

Table of comprehensive technological and economic indicators 

Table 3-1 

Serial 

No. 
Item Unit Indicators Remarks  

I. Geology      

1 Geological reserves     

 Ore reserves  10,000t 193.5   

 Grade  g/t 9.18   

 Metal reserves  KG 17769.09   

2 Design usable reserves     

 Ore reserves  10,000t 174.08   

 Grade  g/t 9.63   

 Metal reserves  KG 16765.52   

3 Physical parameters of rocks and ores     

 Weight of ores t/m
3
 2.93   

 Hardness of ores f 8-10   

 Loosening coefficient  1.5   

II.  Ore Mining     

1 Scale  t/day 1000   

 Annual mined ore tonnage 10,000t/y 30   

2 Mining way  
Resuing 

stoping 
  

3 Development system   
Adit-vertical 

shaft 
  

4 Drifting ratio of ten thousand tons M/10,000t 800   

5 Loss ratio % 8%   

6 Ore dilution ratio % 20%   

7 Mined ore grade 
g/t 

 
7.11   

8 Infrastructure period Year 1   

9 Calculated service life Year 6.7   

III.  Ore dressing     

1 Processing capacity  t/day 1000   

2 Annual processing capacity of ores 10,000t 30   

3 Grade of raw ore g/t 7.11   

4 Dressing process  

Gravity 

concentration 

+ flotation 

  

5 Product scheme   
Crude Gold and gold concentrate 

 

6 Gravity concentration recovery rate % 23.00   

7 Flotation recovery rate % 69.70   

8 Comprehensive recovery rate % 92.70   

9 Smelting recovery rate % 99.50   

10 
Total recovery rate of ore dressing and 

smelting 
% 92.59   

IV  Power supply     

1 Installed capacity  KW 8802   

2 Operating load  KW 7023   

3 Annual power consumption 10,000 KWH 2625.1   

4 Unit power consumption 
KWH/t 

 
87.50   
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Serial 

No. 
Item Unit Indicators Remarks  

V Water supply     

1 Total quantity of water for industrial use t/day 4520   

2 Total quantity of new water for industrial use t/day 1782   

VI Fixed number of employees and wages     

1 
Total fixed number of employees all over the 

mine 
Person 192   

2 Wage standard  
yuan/ 

Person ·year 
25000   

3 Aggregate wages  
10,000 

yuan/year 
480   

4 Labor productivity     

 By ores t/person ·day 5.21   

 By total profit  
10,000 yuan/ 

Person ·year 
146.00   

 By after-tax profit 
10,000 yuan/ 

Person ·year 
109.50   

VII  Investment      

1 Construction investment  10,000 yuan 14279 Self-raised 

2 Interest incurred during construction  10,000 yuan 0.00   

3 Current fund  10,000 yuan 1116   

4 Total project investment  10,000 yuan 15395   

VIII  Costs and expenses      

1 Costs and expenses unit ore Yuan/t 240.70   

  Including: mining Yuan/t 84.67   

       Ore dressing  Yuan/t 75.93   

       Management expenses Yuan/t 80.10   

 Including: Safe production expenses  Yuan/t 8.00 

Included into 

management 

expenses  

 Resources compensation expenses Yuan/t 30.60 

Included into 

management 

expenses 

2 Safe production expenses 
10,000 

yuan/year 
240.00 

Included into 

management 

expenses 

3 Resources compensation expenses 
10,000 

yuan/year 
917.92 

Included into 

management 

expenses 

4 Total annual costs and expenses  
10,000 

yuan/year 
7221.08 

In the first year of 

production period 

5 Annual operating costs and expenses 
10,000 

yuan/year 
5270.82   

6 Resource tax  
10,000 

yuan/year 
150.00   

IX  
Economic result and financial evaluation 

(static) 
    

1 Annual gold production KG/year 1974.84  

2 Including: annual gold alloy production  KG/year 488.14  

3 Annual gold bearing metal production  KG/year 1486.7  

4 Sales income  
10,000 

yuan/year 
33061.82  

5 Total profit  
10,000 

yuan/year 
25690.74  

6 Income tax  
10,000 

yuan/year 
6422.68  

7 After-tax net profit  10,000 19268.05  
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Serial 

No. 
Item Unit Indicators Remarks  

yuan/year 

8 Rate of return on total investment % 166.87  

9 Capital profit margin % 125.16  

10 
Asset-liability ratio in the first year of 

production period 
% 0.75   

11 
Liquidity ratio in the first year of production 

period 
% 8346.66   

12 
Quick ratio in the first year of production 

period 
% 8043.17   

15 
Static investment pay-back period  

before income tax 
Year 0.54   

16 
Dynamic investment pay-back period  

before income tax 
Year 0.72   

17 
 Financial net present value of investment  

before income tax (I=10%) 
10,000 yuan 113239   

18 
Financial internal rate of return on investment  

before income tax 
% 186.70   

19 
Static investment pay-back period  

after income tax 
Year 0.72   

20 
Dynamic investment pay-back period  

after income tax 

 

Year 
0.79   

21 
Financial net present value of investment  

after income tax (I=10%) 
10,000 yuan 83815   

22 
Financial internal rate of return on investment  

after income tax 
% 142.8   

23 Financial internal rate of return on capital fund % 142.8   

24 
Accumulative surplus fund in the  

operating period 
10,000 yuan 114059   

X Profit and loss balance analysis     

1  Volume BEP(Q̃  10,000t 3.26   

2 Capacity utilization rate BEP(%) % 10.85   

3.2 Enterprise organization and manpower quota  

3.2.1 Business scope and working system of the enterprise 

East Duimiangou Gold Mine, affiliated to Ruiôen Mining Industry Co., Ltd. in Aohan Qi, Mongolia, 

is lawfully established. After it is constructed and put into operation, it is a production enterprise 

combining mining, dressing and smelting with designed production scale of 1,000t/day, and the 

product scheme is gold alloy and gold bearing metal.  

The inner management of the enterprise is under two-level management and two-level business 

accounting.  

The continuous working system is adopted for the main types of work in the mine, working for 300 

years each year, 3 shifts each day and 8 hours each shift.  

3.2.2 Organization 

Based on the scale of this project, considering the requirements for production technology 

management and operating management of mining enterprises, the enterprise organization is 

established. For more details, see the Organization Chart.  

3.2.3 Manpower quota 

According to the requirements of this mine for production posts and operating management, the 

manpower quota of the enterprise is prepared in the principle of simplification and high efficiency. 

The mining production is subject to the way of outsourcing, and the enterprise assigns the capable 
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personnel to give technological guidance and production safety management.  

There are totally 192 employees all over the mine, including 23 miners, 88 dressers and 81 auxiliary 

production personnel.  

See Table 3-2 for the details of manpower quota.  
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Organiztion chart         

               Board of directors                          

                                              

                General manager                          

                                                       

                                                                          

                                                  

                  Deputy general manager           Deputy general manager      Deputy general manager   
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Detail List of Manpower Quota  
            

Table 3-2 

No. Post  
Number of employees in payroll 

Total 
First team  Second team Third team 

  Total number of employees all over the mine 35 127 30 192 

            

1 Office 1 10 0 11 

  General manager   1   1 

  Deputy general manager (and chief engineer)   1   1 

  Deputy general manager   2   2 

  Office director    1   1 

  
Secretary, clerk and computer maintenance  

personnel 
  1   1 

  Driver   2   2 

  Security personnel 1 1   2 

  Office boy   1   1 

            

2 Finance and Accounting Department 0 4 0 4 

  Department head (and chief accountant)   1   1 

  Accountant   1   1 

  Cashier   1   1 

  Accounting clerk   1   1 

            

3 Dispatching Room 1 2 1 4 

  Dispatcher 1 2 1 4 

            

4 Production Technology Department  0 14 0 14 

  Department head   1   1 

  Geological engineer   6   6 

  Surveying engineer   6   6 

  Data processor and statistician   1   1 

            

5 Human Resource Department 0 3 0 3 

  Department head    1   1 

  Secretary and file clerk   2   2 

            

6 Safety and Environmental Protection Department 1 4 1 6 

  Department head   1   1 

  Safety supervisor 1 2 1 4 

  Environmental protection supervisor   1   1 

            

7 Quality Control Department 0 2 0 2 

  Department head   1   1 

  Quality controller   1   1 
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No. Post  
Number of employees in payroll 

Total 
First team  Second team Third team 

            

8 Powered Mechanical Equipment Department 7 9 3 19 

  Department head   1   1 

  Equipment controller    1   1 

  Load dispatcher 2 2 1 5 

  Water supply worker 2 2 1 5 

  Boiler worker 3 3 1 7 

          0 

9 Machine and Motor Repair Shop 0 6 0 6 

  Director    1   1 

  Engineer    2   2 

  Technician    2   2 

  Accounting clerk    1   1 

          0 

10 Supply and Marketing Department 0 12 0 12 

  Department head   1   1 

  Purchasing specialist    1   1 

  Accounting clerk    1   1 

  Warehouse keeper    1   1 

  Driver   8   8 

            

11 Mining field  1 21 1 23 

  Mine manager   1   1 

  Deputy mine manager   1   1 

  Engineer   7   7 

  Technical personnel   7   7 

  Shift boss 1 1 1 3 

  Material specialist, statistician and accounting clerk   2   2 

  Measuring personnel   2   2 

            

12 Dressing plant 24 40 24 88 

  Plant manager   1   1 

  Deputy plant manager   1   1 

  Engineer   3   3 

  Technical personnel   2   2 

  Shift boss 1 1 1 3 

  Material specialist, statistician and accounting clerk   2   2 

            

  Crude ore 1 1 1 3 

  Crude ore feeding 1 1 1 3 

  Crushing 1 1 1 3 

  Conveying 1 1 1 3 
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No. Post  
Number of employees in payroll 

Total 
First team  Second team Third team 

  Screening  1 1 1 3 

  Gravity concentration feeding 1 1 1 3 

  Ball milling 1 1 1 3 

  Gravity concentration 2 2 2 6 

  Manual panning   3   3 

  Flotation 2 2 2 6 

  Dosing 1 1 1 3 

  Sampling and production inspection 1 1 1 3 

  Ore concentrate concentration 1 1 1 3 

  Ore concentrate filtration 1 1 1 3 

  Ore concentration loading and transport 1 1 1 3 

  Others 3 4 3 10 

  Test laboratory  4 4 4 12 

  Gold smelting room   3   3 

 

3.2.4 Labor productivity  

See Table 3-3 for the calculation of labor productivity of the enterprise.  
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Calculation table of labor productivity  

Table 3-3 

No. Item Unit Indicator  

1 Physical labor productivity  t/person·day 5.21  

2 By total profit  
10,000yuan 

/person·year 
146 

3 By after-tax profit  
10,000yuan 

/person·year 
109.5 

 

3.2.5 Wages and welfare expenses for the employees 

According to the wage standard in the area where the enterprise is located and the labor strength 

and condition for production in the enterprise, the average wages and welfare expenses are 

proposed to be 25,000 yuan/ personÅyear for this mine.  

The total amount of annual wages and welfare is RMB 4.8 million in this enterprise (including the 

welfare expenses for employees).  

3.2.6 Employee training  

According to the production requirement, before the enterprise begins production, it shall carry out 

technical training for part of the employees. Total number of the trainees is 115, including 92 

persons for internal training and 23 persons for external training. 

3.3 Estimate of project investment and fund raising  

3.3.1 Total investment in project construction  

The investment in project construction is RMB 142.79 million.  

The current fund for production is RMB 11.16 million.  

The total investment in project construction and production is RMB 153.95 million.  

3.3.2 Fund raising and investment use program  

The total investment in project construction and production is RMB 153.95 million. The source of 

fund relies on self-financing.  

The construction fund will be put into use in the construction period. The current fund will be put 

into use in the first year of the production period.  

See Table 3-4 for the summary table of total investment estimate of the project.  

See Table 3-5 for the use program for total project investment and fund raising.  

See Table 3-6 for the estimate of current fund.  

Summary table of total investment estimate of the project 
Unit: 10,000 yuan                                                        Table 3-4 

No. Name of costs Total  Loan  Loan interest Owned fund 

1 Construction investment 14279 0  14279 

2 
Interest incurring during  

construction 
0  0  
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3 Current fund  1116 0  1116 

      

      

 Total project investment 15395 0 0 15395 

 

Table of use program for total project investment and fund raising 
Unit: 10,000 yuan                                                        Table 3-5 

No. Item Total 

Construction  

period 

Production  

period 

1 1 

1 Total project investment  15395  14279  1116  

1.1 Construction investment  14279  14279    

1.2 Interest incurred during construction 0  0    

1.3 Current fund  1116    1116  

          

2 Fund raising  15395  14279  1116  

2.1 Project capital fund 15395 14279  1116  

  :Including: construction investment 14279  14279    

       Current fund  1116    1116  

2.2 Total loan 0  0  0  

2.2.1 Long-term loan  0 0   

  Including: construction investment 0 0   

2.2.2 Loan interest  0 0   

  
Including:  

interest incurred during construction 
0 0   

          

2.2.3 Current fund loan  0    0  

2.3 Total project investment  15395  14279  1116  

 

 

Estimate table of current fund 
Unit: 10,000 yuan                                                        Table 3-6 

No. Item 
Lowest days  

of turnover 

Turnover 

 frequency 

Construction  

period 

Production  

period 

    1 2 

  Production load (%)           

1 Current assets       1364  1364  

1.1 Receivables 30 12   439  439  

1.2 Inventory       751  751  

1.2.1 Raw materials 15 24   88  88  

1.2.2 Fuel 15 24   36  36  

1.2.3 Unfinished products 18 20   188  188  

1.2.4 Finished products 30 12   439  439  

1.3 Cash  30 12   173  173  

1.4 Prepayments           

2 Current liabilities        247  247  

2.1 Accounts payable 30 12   247  247  

2.2 Accounts received in advance           

3 Current fund (1-2)       1116  1116  

4 
Increased amount of current 

 current fund  
      1116  0  
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3.4 Estimate of costs and expenses 

3.4.1 Basis and description of cost estimate  

According to relevant national laws and regulations involved finance and revenue, the production 

costs and expenses of this project are calculated on the basis of the current market price of materials 

by combining with the construction and production conditions of this mine, consumption of 

production technology and external and internal economic conditions of the enterprise.  

The cost calculation structure and content is prepared in accordance with the production flow of 

mining, dressing and smelting and the production and operation management sequence. The 

estimate table of total costs and expenses is prepared by adding the production cost with period 

expense.  

Main composition of costs and expenses: operating costs for mining, dressing and smelting, and 

workshop manufacturing expenses, enterprise management expenses and sales expenses.   

Other manufacturing expenses are calculated on the basis of the rest of the manufacturing expenses 

deducted by wages and welfare expenses for the managerial staff of the production unit as well as 

depreciation expense and repair expense.  

Other management expenses are calculated on the basis of the rest of the management expenses 

deducted by wages and welfare expenses for the managerial staff of the enterprise as well as 

depreciation expense, amortization expense and repair expense.  

The safe production expense and resources compensation expense are included into other 

management expenses, and are separately calculated in the estimate table of total costs and 

expenses.  

3.4.2 Selection of financial evaluation data and parameters  

 (1) Product price: 190 yuan/g for gold alloy and 160 yuan/g for gold bearing metal.  

 (2) Resources compensation expense: to be extracted by 2.8% of the sales income and then 

included into other management expenses.  

 (3) Resource tax: calculated by 5 yuan/t.  

 (4) Statutory surplus reserve: calculated by 10%, but no longer extracted when the reserve exceeds 

50% of the capital fund.   

 (5) Profit distribution for all investors: extracted by 10% of the profit available for investorsô 

distribution.  

 (6) Income tax: calculated by 25%.  

 (7) Water use expense: calculated by 0.4 yuan/t (water cost: 2.0 yuan/t) 

 (8) Electricity cost: calculated by 0.6 yuan/kwh.  

 (9) Wages and welfare expenses: 25,000 yuan/ person · year on average (including the welfare 

expenses for employees).  

 (10) Pollution discharge expenses and environmental protection costs are calculated according to 

the local standard, and are included into the enterprise management expenses.  

 (11) The scrap value of fixed assets is calculated by 5%.  

 (12) The financial benchmark rate of return is calculated as 10% according to the standard for 

metallurgical mines.  

3.4.3 Estimate of costs and expenses  



 

 45 

 (1) The costs and expenses unit ore are 240.7 yuan/t.   

Including: mining cost, 84.67 yuan/t 

        Dressing and smelting cost, 75.93 yuan/t 

        Management expenses, 80.1 yuan/t (including: mineral resources compensation 

expense of 30.6 yuan/t and safe production expense of 8 yuan/t).  

 (2) The annual total costs and expenses are 72,210,800 yuan, including fixed costs of 30,932,300 

yuan and variable costs of 41,278,500 yuan.  

 (3) The resource tax is 1.5 million yuan.  

 (4) The annual operating costs and expenses are 52,708,200 yuan.  

See Table 3-7 for the manufacturing expenses of the mining workshop.  

See Table 3-8 for the summary of mining cost.  

See Table 3-9 for the dressing cost.  

See Table 3-10 for the smelting cost.  

See Table 3-11 for the manufacturing expenses of the dressing workshop.  

See Table 3-12 for the summary of dressing and smelting costs.  

See Table 3-13 for the management expenses.  

See Table 3-14 for the summary of total costs and expenses.  

See Table 3-15 for the estimate of annual total costs and expenses.  

Manufacturing expenses of the mining workshop  

Table 3-7 

  Serial No. Item  Unit Annual expenses Remarks  

1 Wages and welfare expenses 10,000 yuan 57.5   

2 Depreciation expense 10,000 yuan 665.00    

3 Repair expense 10,000 yuan 98.00    

4 Labor protection expense 10,000 yuan 2.3   

5 Low priced and easily worn articles 10,000 yuan 5   

6 Office expense 10,000 yuan 5   

7 Traveling expense 10,000 yuan 5   

8 Article of consumption  10,000 yuan 10   

9 Health care expense 10,000 yuan 2.30    

10  Others 10,000 yuan 10.00    

  Total 10,000 yuan 860.1   

  Apportionment unit ore Yuan/t 28.67    

 

 

 

 
Calculation table of mining cost 

Table 3-8  

Serial No. Item 
Unit cost  Annual cost 

Yuan/t 10,000 yuan 

1 Mining cost on commission 56.00  1680.00  
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2 Workshop manufacturing expenses 28.67  860.10  

  Cost unit ore  84.67 2540.10  

  Annual ore mining quantity (10,000t) 30   

 

 
Calculation table of operating cost of the dressing plant  

Table 3-9 

Serial No. Item Unit Unit consumption Unit price Unit cost 

I. Raw materials       14.23  

1 Lining plate kg 0.300  7 2.1 

2 Steel ball kg 1.200  5.5 6.6 

3 Engine oil  kg 0.005  7 0.035 

4 Grease kg 0.070  7 0.49 

5 Ceramic plate m
2
 0.0000  3000 0 

6 Screen mesh kg 0.002  8 0.016 

7 Adhesive tape m
2
 0.001  500 0.5 

8 Yellow catching agent kg 0.210  8.5 1.785 

9 Dithiophosphate BA kg 0.100  12 1.2 

10  2# oil kg 0.100  10 1 

11 Others       0.5 

 II.  Fuel and power expenses       28.76  

1  Electricity  kwh 44.0  0.6  26.4  

2  Water m3 1.18  2 2.36 

 III.  Wages and welfare expenses Person 73 25000 6.1  

  Total operating cost Yuan/t     49.07  

  Quantity of work 10,000 t     30 

  Total annual operating cost 10,000 yuan/a     1472.08  

  Quantity of crude ore 10,000 t/a     30.00  

 VI. 
Apportioned operating cost  

of crude ore 
Yuan/t     49.07  

 

 
Calculation table of smelting cost  

Table 3-10 

Serial No. Item Unit Unit consumption Unit price Unit cost 

 I. Raw materials       7.180  

  Borax kg 0.400  3.000  1.200  

  Quartz kg 0.200  0.400  0.080  

  Saltpeter kg 0.200  3.000  0.600  

  Natron  kg 0.200  1.500  0.300  

  Others       5.000  

 II.  Wages and welfare expenses Person 3 25000 154.95  

  Total operating cost Yuan/t     162.13  

  Quantity of work kg     484.02 

  Annual total operating cost 

10,000  

yuan/a     7.85  

  Quantity of crude ore 
10,000t/ 

 year 
    30.00  

 III.  
Apportioned operating cost  

of crude ore 
Yuan/t     0.26  

 

 
Manufacturing expenses of the dressing workshop 
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Table 3-11 

  Serial No. Item  Unit Annual expenses 
 

Remarks  

1 Wages and welfare expenses 10,000 yuan 30.00    

2 Depreciation expense 10,000 yuan 623.47    

3 Repair expense 10,000 yuan 91.88    

4 Labor protection expense 10,000 yuan 8.80    

5 Low priced and easily worn articles 10,000 yuan 5.00    

6 Office expense 10,000 yuan 5.00    

7 Traveling expense 10,000 yuan 5.00    

8 Article of consumption  10,000 yuan 10.00    

9 Health care expense 10,000 yuan 8.80    

   Others 10,000 yuan 10.00    

   Total 10,000 yuan 797.95    

  Apportionment unit ore Yuan/t 26.6    

 

 

Total dressing and smelting costs  
Table 3-12 

Serial No. Item 
Unit cost  Annual cost 

Yuan/t 10,000 yuan 

1 Dressing cost 49.07  1472.08  

2 Smelting cost 0.26  7.85  

3 Workshop manufacturing expenses 26.60  797.95 

  Cost unit ore 75.93  2277.88  

  Annual ore mining quantity (10,000t) 30   

 

Management expenses  
Table 3-13 

  Serial No. Item  Unit Annual expenses Remarks  

1 Wages and welfare expenses 10,000 yuan 202.5   

2 Depreciation expense 10,000 yuan 416.51    

3 Amortization expense 10,000 yuan 245.29    

4 Repair expense 10,000 yuan 30.69    

5 Labor protection expense 10,000 yuan 8.1   

6 Low priced and easily worn articles 10,000 yuan 20   

8 Office expense 10,000 yuan 20   

9 Traveling expense 10,000 yuan 30   

10 Article of consumption 10,000 yuan 10   

11 Heating expense (coal) 10,000 yuan 80   

12 Insurance expense 10,000 yuan 144   

13 Health care expense 10,000 yuan 8.10    

14 Safe production expense 10,000 yuan 240.00    

15 Resources compensation expense 10,000 yuan 917.92    

16  Others 10,000 yuan 30.00    

   Total 10,000 yuan 2403.10    

  Apportionment unit ore Yuan/t 80.10    
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Total costs and expenses  
Table 3-14 

Serial No. Item 
Unit cost  Annual cost 

Yuan/t 10,000 yuan 

1 Mining cost 84.67  2540.10  

2 Dressing and smelting cost 75.93  2277.88  

3 Management expenses 80.10  2403.10  

  Total cost 240.70  7221.08  

 Annual ore mining quantity (10,000t) 30   
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Estimate table of total costs and expenses 

Unit: 10,000 yuan                                                                                                            Table 3-15 

Serial No. Item Total 

Construction  

period 
Production period  

1 1 2 3 4 5 6 7 

  Production load (%)                   

I. Production cost 33176.59    4817.98  4817.98  4817.98  4817.98  4817.99  4818.10  4268.59  

1 Mining cost on commission 11210.64    1680.00  1680.00  1680.00  1680.00  1680.00  1680.00  1130.64  

                      

2 
Mining and manufacturing 

expenses  
6020.70    860.10  860.10  860.10  860.10  860.10  860.10  860.10  

2.1 Depreciation expense 4655.00    665.00  665.00  665.00  665.00  665.00  665.00  665.00  

2.2 Repair expense 686.00    98.00  98.00  98.00  98.00  98.00  98.00  98.00  

2.3 Wages and welfare expenses 402.50    57.50  57.50  57.50  57.50  57.50  57.50  57.50  

2.4 
Other manufacturing 

expenses 
277.20    39.60  39.60  39.60  39.60  39.60  39.60  39.60  

                      

3 Dressing and smelting cost 15945.25    2277.88  2277.88  2277.88  2277.88  2277.89  2278.00  2277.85  

3.1 Dressing cost 10304.56    1472.08  1472.08  1472.08  1472.08  1472.08  1472.08  1472.08  

3.1.1 Raw materials 2987.46    426.78  426.78  426.78  426.78  426.78  426.78  426.78  

3.1.2 Fuel and power expenses 6039.60    862.80  862.80  862.80  862.80  862.80  862.80  862.80  

3.1.3 Wages and welfare expenses 1277.50    182.50  182.50  182.50  182.50  182.50  182.50  182.50  

                      

3.2 Smelting cost 55.03    7.85  7.85  7.85  7.85  7.86  7.97  7.82  

3.2.1 Raw materials 2.53    0.35  0.35  0.35  0.35  0.36  0.47  0.32  

3.2.2 Fuel and power expenses 0.00    0.00  0.00  0.00  0.00  0.00  0.00  0.00  

3.2.3 Wages and welfare expenses 52.50    7.50  7.50  7.50  7.50  7.50  7.50  7.50  

                      

3.3 
Dressing and manufacturing 

expenses 
5585.66    797.95  797.95  797.95  797.95  797.95  797.95  797.95  

3.3.1 Depreciation expense 4364.30    623.47  623.47  623.47  623.47  623.47  623.47  623.47  

3.3.2 Repair expense 643.16    91.88  91.88  91.88  91.88  91.88  91.88  91.88  

3.3.3 Wages and welfare expenses 210.00    30.00  30.00  30.00  30.00  30.00  30.00  30.00  

3.3.4 
Other manufacturing 

expenses 
368.20    52.60  52.60  52.60  52.60  52.60  52.60  52.60  

                      

 II.  Manufacturing expenses 17009.82    2403.10  2403.10  2403.10  2403.10  2426.54  2722.09  2248.78  
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Serial No. Item Total 

Construction  

period 
Production period  

1 1 2 3 4 5 6 7 

1      Depreciation expense 2915.55    416.51  416.51  416.51  416.51  416.51  416.51  416.51  

2      Amortization expense 1717.00    245.29  245.29  245.29  245.29  245.29  245.29  245.29  

3      Repair expense 214.83    30.69  30.69  30.69  30.69  30.69  30.69  30.69  

4 Wages and welfare expenses 1417.50    202.50  202.50  202.50  202.50  202.50  202.50  202.50  

5 
Other manufacturing 

expenses 
10744.94    1508.12  1508.12  1508.12  1508.12  1531.56  1827.11  1353.80  

5.1 
Including: safe production 

expense 
1601.52    240.00  240.00  240.00  240.00  240.00  240.00  161.52  

5.2 
Resources compensation 

expense 
6692.02    917.92  917.92  917.92  917.92  941.36  1236.91  842.08  

                      

 III.  
Financial expenses (interest 

expenditure) 
0.00    0.00  0.00  0.00  0.00  0.00  0.00  0.00  

  Long-term loan interest 0.00    0.00  0.00  0.00  0.00  0.00      

  
Current fund loan 

interest 
0.00    0.00  0.00  0.00  0.00  0.00  0.00  0.00  

 IV.  Sales expenses 0.00    0.00  0.00  0.00  0.00  0.00  0.00  0.00  

V Total costs and expenses 50186.42    7221.08  7221.08  7221.08  7221.08  7244.53  7540.19  6517.37  

1 Including: variable costs 28533.78    4127.85  4127.85  4127.85  4127.85  4151.29  4446.96  3424.14  

2 Fixed costs 21652.64    3093.23  3093.23  3093.23  3093.23  3093.23  3093.23  3093.23  

 VI. Operating cost 36534.57    5270.82  5270.82  5270.82  5270.82  5294.26  5589.93  4567.11  

1 Raw materials 14200.63    2107.13  2107.13  2107.13  2107.13  2107.14  2107.25  1557.74  

2 Fuel and power expenses 6039.60    862.80  862.80  862.80  862.80  862.80  862.80  862.80  

3 Wages and welfare expenses 3360.00    480.00  480.00  480.00  480.00  480.00  480.00  480.00  

4      Repair expense 1543.99    220.57  220.57  220.57  220.57  220.57  220.57  220.57  

5 Other expenses 11390.34    1600.32  1600.32  1600.32  1600.32  1623.76  1919.31  1446.00  

5.1 
Other manufacturing 

expenses 
645.40    92.20  92.20  92.20  92.20  92.20  92.20  92.20  

5.2 Other management expenses 10744.94    1508.12  1508.12  1508.12  1508.12  1531.56  1827.11  1353.80  

VII.       Depreciation expense 11934.85    1704.98  1704.98  1704.98  1704.98  1704.98  1704.98  1704.98  

VIII.       Amortization expense 1717.00    245.29  245.29  245.29  245.29  245.29  245.29  245.29  

IX. 
Financial expenses (interest 

expenditure) 
0.00    0.00  0.00  0.00  0.00  0.00  0.00  0.00  
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3.5 Financial evaluation  

3.5.1 Estimate of product yield, sales income and resource tax  

 (1) Product yield: 1,974.84kg/year  

Including: 488.14kg/year for gold alloy 

         1,486.7kg/year for gold bearing metal  

 (2) Sales price: 190 yuan/g for gold alloy and 160 yuan/g for gold bearing metal.  

 (3) Sales income: 330,618,200 (in normal years during the operation period) 

 (4) Annual resource tax: 1.5 million yuan.  

See Table 3-16 for the estimate of annual product yield, sales income and resource tax.  

The total amount of sales income in the service year of the project is 2,390,008,300 yuan.  

3.5.2 Financial analysis prior to financing  

 (1) Static indicators  

The static investment payback period before income tax is 0.54 year. 

The static investment payback period after income tax is 0.72 year. 

 (2) Dynamic indicators  

The dynamic investment payback period before income tax is 0.6 year. 

The financial net present value of investment before income tax (I=10%) is 1,132.39 million yuan.  

The financial internal rate of return on investment before income tax is 186.7%.  

The above indicators before income tax are good, which reflects that the project has stronger 

financial profit ability of not being affected by the changes of financing program and income tax 

policy, and shows that the project has its own reasonableness and is basically feasible and is worthy 

of financing construction.  

The dynamic investment payback period after income tax is 0.79 year. 

The financial net present value of investment after income tax (I=10%) is 838.15 million yuan.  

The financial internal rate of return on investment after income tax is 142.8%.  

The financial net present value of investment after income tax (I=10%) of 838.15 million yuan, is 

far greater than 0, and the financial internal rate of return on investment after income tax of 142.8% 

is much more than the industry benchmark rate of return (I=10%), which also reflects that the 

project has a stronger overall profitability after income tax and further shows that the project is 

feasible and reasonable.  

See Table 3-17 for the cash flow statement of investment.   

3.5.3 Financial analysis after financing 

 (1) Analysis of profitability after financing 

1) Dynamic indicators  

The financial net present value of capital fund (I=10%) is 838.15 million yuan.  

The financial internal rate of return on capital fund is 142.8%.  

The construction fund of this project is self-raised, so the financial net present value of capital fund 

(I=10%) is the financial net present value (I=10%) of investment after income tax, which shows that 

the remaining net income of the enterprise after the enterprise pays the income tax, i.e. the 
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investorôs equity income, is considerable. The financial internal rate of return on capital fund is the 

financial internal rate of return on investment after income tax, which also fully shows that the 

enterprise has a stronger profitability and the project is feasible.  

See Table 3-18 for the cash flow statement of capital fund.  

2) Static indicators  

Annual sales income: 330,618,200 yuan 

Annual total costs and expenses: 72,210,800 yuan 

Including: Resources compensation expense: 9,179,200 yuan  

Annual resource tax: 1.5 million yuan 

Annual total profit: 256,907,400 yuan 

Annual income tax: 64,226,800 yuan; net profit: 192,680,500 yuan 

Rate of return on total investment: 166.87% 

Net profit rate of project capital fund: 125.16% 

The rate of return on total investment and the net profit rate of project capital fund are far greater 

than the reference value of the industry rate of return, which indicates that the profitability 

expressed by the above indicators satisfies the requirement.    

See Table 3-19 for the profit and profit distribution.  

 (2) Solvency analysis after financing  

1) Solvency plan  

The construction investment of this project comes from self-raised funds, so there are no long and 

short-term loads that need to be paid back.   

2) Balance sheet.  

See Table 3-20 for the balance sheet.  

It can be seen from the table that:  

The asset-liability ratio in the first year of the production period is 0.75%.  

The liquidity ratio in the first year of the production period is 8346.66%. 

The quick ratio in the first year of the production period is 8043.17%. 

The asset-liability ratio in each year during the operating period is less than 1%, and the liquidity 

ratio and quick ratio are quite large, which indicates that the enterprises has a stronger solvency and 

the project is feasible.  

 (3) Analysis of financial viability 

See Table 3-21 for the cash flow statement of financial plan.  

Seen from the table, the operating net cash flow in each year during the operating period is very 

sufficient. Especially in the initial operating period, the operating net cash flow is also very large, 

which indicates that the project plan is quite reasonable, and the possibility to realize the fund 

balance is great and the operation will not depend on short-term financing and the financial viability 

is very strong.  
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Estimate Sheet of Production Output, Sales income and Resources Tax 
Table 3-16 

S.N. Item Unit 

Construction 

period 
Production period 

  Total 

1 1 2 3 4 5 6 7 

  Production load (%)                     

1 Annual disposed ore Ten thousand ton   30.00  30.00  30.00  30.00  30.00  30.00  20.19  200.19 

2 Grade of raw ore g/t    7.05  7.05  7.05  7.05  7.23  9.50  9.61    

3 
Gravity concentration 

 recovery rate  
%   23.00  23.00  23.00  23.00  23.00  23.00  23.00    

  Smelting recovery rate %   99.50  99.50  99.50  99.50  99.50  99.50  99.50    

  Floatation recovery rate %   69.70  69.70  69.70  69.70  69.70  69.70  69.70    

4 Annual gold output Kg   1958.17  1958.17  1958.17  1958.17  2008.17  2638.67  1796.39  14275.92 

  
Among which:  

annual gold alloy output 
Kg   484.02  484.02  484.02  484.02  496.38  652.22  444.03  3528.70 

  
Annual gold bearing  

metal output 
Kg   1474.16 1474.16 1474.16 1474.16 1511.79 1986.45 1352.36 10747.22 

5 Product price: gold alloy Ten thousand Yuan/Kg   19.00 19.00 19.00 19.00 19.00 19.00 19.00   

  
Product price: gold  

bearing metal 
Ten thousand Yuan/Kg   16.00 16.00 16.00 16.00 16.00 16.00 16.00   

6 Sales income Ten thousand Yuan   32782.82 32782.82 32782.82 32782.82 33619.83 44175.43 30074.31 239000.83 

7 Resources tax Ten thousand Yuan   150.00 150.00 150.00 150.00 150.00 150.00 100.95 1000.95 

 

 

 

 



 

 54 

Investment Cash Flow Statement 
Table 3-17 

S.N. Item Unit 

Construction 

period 
Production period 

  Total  

1 2 3 4 5 6 7 8 

I Cash inflow Ten thousand Yuan 0.00 32782.82 32782.82 32782.82 32782.82 33619.83 44175.43 31818.67 240745.19 

1 Sales rvenue Ten thousand Yuan   32782.82 32782.82 32782.82 32782.82 33619.83 44175.43 30074.31 239000.83 

2 Subsidy income Ten thousand Yuan                 0.00 

3 Recovered fxed asset scrap (residual) value Ten thousand Yuan               628.15 628.15 

4 Recovered working capital Ten thousand Yuan              1116 1116 

II  Cash outflow Ten thousand Yuan 14279 6537.03 5420.82 5420.82 5420.82 5444.26 5739.93 4668.06 52930.73 

1 Construction investment Ten thousand Yuan 14279               14279.00 

2 Workding capital Ten thousand Yuan   1116 0 0         1116.22 

3 Operating cost Ten thousand Yuan   5270.82 5270.82 5270.82 5270.82 5294.26 5589.93 4567.11 36534.57 

4 Resources tax Ten thousand Yuan   150.00 150.00 150.00 150.00 150.00 150.00 100.95 1000.95 

III  Net cash flow before income tax Ten thousand Yuan -14279.00 26245.78 27362.00 27362.00 27362.00 28175.56 38435.50 27150.61 187814.46 

IV Net cash flow before accumulated income tax Ten thousand Yuan -14279.00 11966.78 39328.78 66690.79 94052.79 122228.35 160663.85 187814.46   

V Discount factor      I=10% Ten thousand Yuan 0.9091  0.8264  0.7513  0.6830  0.6209  0.5645  0.5132  0.4665    

VI Discounted net cash flow before income tax Ten thousand Yuan -12980.91 21690.73 20557.48 18688.61 16989.65 15904.37 19723.49 12665.96 113239.38 

VII  
Discounted net cash flow before 

accumulated income tax 
Ten thousand Yuan -12980.91 8709.82 29267.30 47955.91 64945.56 80849.93 100573.42 113239.38   

VIII  Adjusted income tax Ten thousand Yuan   6352.93 6352.93 6352.93 6352.93 6556.32 9121.31 5864.00 46953.37 

IX Net cash flow after income tax Ten thousand Yuan -14279.00 19892.85 21009.07 21009.07 21009.07 21619.24 29314.19 21286.62 140861.10 

X Net cash flow after accumulated income tax Ten thousand Yuan -14279.00 5613.85 26622.92 47631.98 68641.05 90260.29 119574.48 140861.10   

XI Discount factor  I=10%   0.9091  0.8264  0.7513  0.6830  0.6209  0.5645  0.5132  0.4665    

XII  Discounted net cash flow after income tax Ten thousand Yuan -12980.91 16440.37 15784.42 14349.48 13044.98 12203.50 15042.81 9930.36 83815.01 

XIII  
Discounted net cash flow after  

accumulated income tax 
Ten thousand Yuan -12980.91 3459.46 19243.89 33593.36 46638.34 58841.83 73884.65 83815.01   

XIV  
Financial internal rate of return of 

 investment before income tax 
     % 186.70          

XV 
Financial internal rate of return of  

investment after income tax 
     % 142.80          

XVI  
Financial net present value of  

investment before income tax 
Ten thousand Yuan 113239          

XVII  
Financial net present value of investment  

after income tax 
Ten thousand Yuan 83815                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
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Capital Fund Cash Flow Statement 
Table 3-18 

S.N. Item Unit  

Construction  

period  
Production period 

  Total  

1 2 3 4 5 6 7 8 

 

I 
Cash inflow  Ten thousand Yuan 0.00 32782.82 32782.82 32782.82 32782.82 33619.83 44175.43 31818.67 240745.19 

1 Sales income  Ten thousand Yuan   32782.82 32782.82 32782.82 32782.82 33619.83 44175.43 30074.31 239000.83 

2 Subsidy income  Ten thousand Yuan                 0.00 

3 
Recoverd fixed asset scrap  

(residual) value  
Ten thousand Yuan               628.15 628.15 

4 Recovered working capital Ten thousand Yuan              1116 1116 

II  Cash outflow Ten thousand Yuan 14279.00 12889.97 11773.75 11773.75 11773.75 12000.59 14861.24 10532.05 99884.10 

1 Project capital fund Ten thousand Yuan 14279 1116 0 0         15395.22 

2 Load principal repayment Ten thousand Yuan   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2.1 
Long-term loan principal  

repayment 
Ten thousand Yuan   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2.2 
Current fund loan principal  

repayment 
Ten thousand Yuan                 0.00 

3 Loan interest payment Ten thousand Yuan   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.1 Long-term loan interest payment Ten thousand Yuan   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.2 Current fund loan interest payment Ten thousand Yuan   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.3 Short-term loan interest payment Ten thousand Yuan                 0.00 

4 Operating cost Ten thousand Yuan   5270.82 5270.82 5270.82 5270.82 5294.26 5589.93 4567.11 36534.57 

5 Resources tax Ten thousand Yuan   150.00 150.00 150.00 150.00 150.00 150.00 100.95 1000.95 

6 Income tax Ten thousand Yuan   6352.93 6352.93 6352.93 6352.93 6556.32 9121.31 5864.00 46953.37 

 Net cash flow Ten thousand Yuan -14279.00 19892.85 21009.07 21009.07 21009.07 21619.24 29314.19 21286.62 140861.10 

 Accumulated net cash flow Ten thousand Yuan -14279.00 5613.85 26622.92 47631.98 68641.05 90260.29 119574.48 140861.10   

 Discount factor  I=10%   0.9091  0.8264  0.7513  0.6830  0.6209  0.5645  0.5132  0.4665    

 Discounted net cash flow Ten thousand Yuan -12980.91 16440.37 15784.42 14349.48 13044.98 12203.50 15042.81 9930.36 83815.01 

 
Accumulated discounted net  

cash flow 
Ten thousand Yuan -12980.91 3459.46 19243.89 33593.36 46638.34 58841.83 73884.65 83815.01   

 
Financial internal rate of return 

 of capital fund 
     % 142.8          

 Financial net present value of  Ten thousand Yuan 83815          
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capital fund (I=10%) 
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Profit and Profit Distribution Statement  
Unit: ten thousand Yuan 

Table 3-19 

S.N. Item  

Construc 

-tion  

period 

Production period 
  Total  

1 1 2 3 4 5 6 7 

1 Sales income    32782.82 32782.82 32782.82 32782.82 33619.83 44175.43 30074.31 239000.83 

2 Resources tax   150.00 150.00 150.00 150.00 150.00 150.00 100.95 1000.95 

3 Total cost   7221.08 7221.08 7221.08 7221.08 7244.53 7540.19 6517.37 50186.42 

3.1 Among which: long-term loan interest   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.2 Current fund loan interest   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.3 Depreciation expense   1704.98 1704.98 1704.98 1704.98 1704.98 1704.98 1704.98 11934.85 

3.4 Amortization expense   245.29 245.29 245.29 245.29 245.29 245.29 245.29 1717.00 

4 Subsidy income   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 Total profits   25411.74 25411.74 25411.74 25411.74 26225.30 36485.23 23455.98 187813.46 

6 Covering prior year loss    0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 Payable income taxation   25411.74 25411.74 25411.74 25411.74 26225.30 36485.23 23455.98 187813.46 

8 Income tax   6352.93 6352.93 6352.93 6352.93 6556.32 9121.31 5864.00 46953.37 

9 Net profit   19058.80 19058.80 19058.80 19058.80 19668.97 27363.92 17591.99 140860.10 

10 
Retained proft at the beginning  

of the year  
  0.00 15437.63 29331.50 41835.98 53090.01 65483.09 83562.31 288740.51 

11 Profit available for diviend   19058.80 34496.43 48390.30 60894.78 72758.98 92847.01 101154.30 429600.60 

12 Extract for statutory surplus reserve   1905.88 1905.88 1905.88 1905.88       7623.52 

13 
Profit available for investor  

distribution 
  17152.92 32590.55 46484.42 58988.90 72758.98 92847.01 101154.30 421977.08 

14 Preferred stock dividends payable                 0.00 

15 Extract for free suplus reserve                 0.00 

16 Common stock dividends payable   17152.92 32590.55 46484.42 58988.90 72758.98 92847.01 101154.30 421977.08 

17 Profit distribution for all investors   1715.29 3259.06 4648.44 5898.89 7275.90 9284.70 10115.43 42197.71 

18 Undistributed profit   15437.63 29331.50 41835.98 53090.01 65483.09 83562.31 91038.87 379779.37 

19 Undistributed profit for repayment   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

20 
Surplus profit turned to undistributed  

profit at the beginning of the year 
  15437.63 29331.50 41835.98 53090.01 65483.09 83562.31 91038.87 379779.37 

21 Earings before interest and tax (EBIT)   25411.74 25411.74 25411.74 25411.74 26225.30 36485.23 23455.98 187813.46 

22 Earnings before interest, taxes,    27362.00 27362.00 27362.00 27362.00 28175.56 38435.50 25406.25 201465.31 
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S.N. Item  

Construc 

-tion  

period 

Production period 
  Total  

1 1 2 3 4 5 6 7 

depreciation and amortization (EBITDA) 

 

 
Unit: ten thousand Yuan                                                                                               Table 3-20 

Unit Item 
Construction period Production period 

1 2 3 4 5 6 7 8 

I Assets  14279  32986  64224  107965  162961  228444  312007  403046  

1 Total current assets 0  20657  53845  99537  156483  223917  309429  402418  

1.1 Receivables    439  439  439  439  439  439  439  

1.2 Stock    751  751  751  751  751  751  751  

1.3 Cash    173  173  173  173  173  173  173  

1.4 Undistributed profit at the beginning of the year   0  15438  44769  86605  139695  205178  288741  

1.5 Accumulated surplus fund   19294  37044  53404  68515  82858  102887  112314  

2 Construction in progress 14279                

3 Net value of fixed assets   10857  9152  7447  5742  4037  2332  627  

4 Net value of intangible assets and other assets   1472  1226  981  736  491  245  0  

                    

II  Liabilities and shareholders' equity 14279  32986  64224  107965  162961  228444  312007  403046  

1 Total current liabilities  0  247  247  247  247  247  247  247  

1.1 Accounts payable    247  247  247  247  247  247  247  

1.2 Deposit received                  

2 Construction investment loan  0  0  0  0  0  0  0  0  

3 Current fund loan    0  0  0  0  0  0  0  

  Liabilities subtotal 0  247  247  247  247  247  247  247  

4 Shareholderôs equity 14279  32739  63976  107718  162714  228197  311759  402798  

4.1 Capital fund 14279  15395  15395  15395  15395  15395  15395  15395  

4.2 Accumulated surplus reserve    1906  3812  5718  7624  7624  7624  7624  

4.3 Accumulated undistributed profit   15438  44769  86605  139695  205178  288741  379779  

Calculation  Asset-liability ratio (%)   0.75  0.39  0.23  0.15  0.11  0.08  0.06  
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Unit Item 
Construction period Production period 

1 2 3 4 5 6 7 8 

 index  Liquidity ratio (%)   8346.66  21756.14  40218.05  63227.16  90473.62  125025.00  162597.28  

 Quick ratio (%)   8043.17  21452.65  39914.56  62923.67  90170.13  124721.51  162293.79  
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Cash Flow Statement of Financial Plan 
Table 3-21 

S.N. Item  Unit  

Construction 

 period 
Production period    

Total  
1 2 3 4 5 6 7 8 

I Net capital flow of operating  activities (1-2) Ten thousand Yuan 0.00  21009.07  21009.07  21009.07  21009.07  21619.24  29314.19  21286.62  156256.31 

1 Cash inflow 
 

Ten thousand Yuan 
0 32782.82 32782.82 32782.82 32782.82 33619.83 44175.43 31818.67 240745.19 

1.1 Sales income  Ten thousand Yuan   32782.82 32782.82 32782.82 32782.82 33619.83 44175.43 30074.31 239000.83 

1.2 Recovered fixed assets scrap (residual) value Ten thousand Yuan               628.15 628.15 

1.3 Recoverd working capital Ten thousand Yuan              1116 1116 

1.4 Subsidy income Ten thousand Yuan                 0.00 

2 Cash outflow Ten thousand Yuan 0 11773.75 11773.75 11773.75 11773.75 12000.59 14861.24 10532.05 84488.88 

2.1 Operating cost Ten thousand Yuan   5270.82 5270.82 5270.82 5270.82 5294.26 5589.93 4567.11 36534.57 

2.4 Resources tax Ten thousand Yuan   150.00 150.00 150.00 150.00 150.00 150.00 100.95 1000.95 

2.5 Income tax Ten thousand Yuan   6352.93 6352.93 6352.93 6352.93 6556.32 9121.31 5864.00 46953.37 

 Net cash flow of investment activities (1-2) Ten thousand Yuan -14279 -1116 0 0 0.00  0.00  0.00  0.00  -15395.22 

1 Cash inflow Ten thousand Yuan                 0.00 

2 Cash outflow Ten thousand Yuan 14279 1116 0.00 0.00 0.00 0.00 0.00 0.00 15395.22 

2.1 Construction investment Ten thousand Yuan 14279               14279.00 

2.2 Working capital Ten thousand Yuan   1116 0 0         1116.22 

2.3 Maintaining operating investment Ten thousand Yuan                 0.00 

 Net cash flow of financing activities (1-2) Ten thousand Yuan 14279  -599 -3259 -4648 -5899 -7276 -9285 -10115 -26802.49 

1 Cash inflow Ten thousand Yuan 14279  1116 0.00 0.00 0.00 0.00 0.00 0.00 15395.22 

1.1 Project capital fund investment Ten thousand Yuan 14279  1116  0  0          15395.22 

1.2 Construction fund loan Ten thousand Yuan 0                0.00 

1.3 Current fund loan  Ten thousand Yuan   0 0 0        0.00 

2 Cash outflow  Ten thousand Yuan 0  1715.29 3259.06 4648.44 5898.89 7275.90 9284.70 10115.43 42197.71 

2.1 Repayment of principal  Ten thousand Yuan 0  0.00 0.00 0.00 0.00 0.00 0.00 0 0 

2.1.1 Long-term loan principal repayment Ten thousand Yuan   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2.1.2 Current fund loan principal repayment Ten thousand Yuan               0 0 

2.2 Interest expenditure  Ten thousand Yuan 0  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2.2.1 Long-term loan interest payment Ten thousand Yuan   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2.2.2 Current fund loan interest payment Ten thousand Yuan   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2.3 Dividends payable to all investors  Ten thousand Yuan   1715.29 3259.06 4648.44 5898.89 7275.90 9284.70 10115.43 42197.71 

 Net cash flow (I+II+III) Ten thousand Yuan 0  19293.77 17750.01 16360.62 15110.18 14343.34 20029.49 11171.19 114058.60 

 Accumulated surplus fund Ten thousand Yuan 0  19294  37044  53404  68515  82858  102887  114059    
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3.5.4  Uncertainity analysis 

 (1) Break-even analysis 

Break-even analysis method is adopted to calculate break-even points and analysize project risk.  

Gross earnings = total cost + sales tax 

Cost volume break-even scale BEP (Q) = annual fixed cost/(value created by unit ore ï variable 

cost of unit product ï sales tax and extra charges of unit product) 

                      3093.23 

             = ððððððððððð 

                1092.76 -137.59-5 

                 = 32600t/y 

Production capacity utilization rate BEP (%) = annual fixed cost/(annual sales income ï annual 

variable cost ï annual sales tax and extra charges) 

                      3093.23 

             = ðððððððððð×100 

                32782.82-4127.85-150  

                 = 10.85% 

As the normal scale of production is 300000T/Y, the project can achieve break-even when it reach 

up to 10.85% of production capacity of a normal production year; while the fact that scale reliability 

factor is 9.22 shows that the project has a strong risk resistance capacity. 

 (2) Sensitivity analysis 

Analysize the corresponding impact of fluctuation of main economic factors on economic 

effectiveness for enterprise, predict enterprise business condition under least favorable conditions, 

and indicate enterprise pursuit target.  

For this project, construction investment, product scale, operating cost and sales price are chosen as 

the main uncertainties; while for economic analysis indicators, dynamic financial net present value 

of investment before income tax (I=10%), financial internal rate of return of investment before 

income tax and dynamic investment pay-back before income tax are selected as evaluation 

indicators.  

See Table 3-22 for the sensitivity analysis and calculation.  

See the sensitivity analysis chart of the financial net present value of investment before income tax 

to each factor for the sensitivity analysis of the financial net present value of investment before 

income tax to each factor.  

Seen from the sensitivity analysis table, when the rate of change is identical, the changes of sales 

price will exert a maximum influence on the financial net present value of investment before 

income tax. When the sales price decreases by 1%, the net present value drops by about 1.4%; when 

the product scale decreases by 1%, the net present value drops by about 1.21%; when the annual 

operating cost increases by 1%, the net present value drops by about 0.28%; the factor which exerts 

a minimum influence on net present value is construction investment. When the construction 

investment rises by 1%, the net present value drops by about 0.23%.  

It can be seen that the sequence of sensitivity to each factor by financial net present value of 

investment before income tax is that: sales price, product scale, construction investment and 

operating cost; the most sensitive factor is sales price.  
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Therefore, in the view of program decisions, the sales price shall be subject to the most reliable 

estimate. The possibility of changes in the future sales price should be minimized, so as to reduce 

the risk of investment projects.   

Known from the sensitivity analysis chart, the slope of each oblique line reflects the sensitivity of 

economic evaluation indicators to this uncertain factor. The larger the slope is, the higher the 

sensitivity. The intersection point between each oblique line and horizontal axis, corresponding to 

the change rate of the uncertain factor, is the critical point of this factor.  

The critical value which is used for calculating the sales price of this project is: -61.54%, i.e. the 

sales price falls by 61.54% at most.  

When all factors have negative changes concurrently, the financial net present value of investment 

before income tax (I=10%) is still 948.58 million yuan, which indicates that this project has a strong 

risk resistance capacity.  

3.5.5 Conclusion of financial evaluation  

The indicators and parameters selected for the financial evaluation of this project is practicable to 

the mine, and a certain conservative coefficient is provided.  

Through financial evaluation and calculation, this project has a good profitability and a strong 

financial viability.  

3.6 Social evaluation  

3.6.1 Analysis on social influence of this project  

The construction of this project plays a positive promotional role in economic development of the 

region where this project is located. The project investment of 142.79 million yuan is used for 

infrastructure construction. When promoting the local construction, it also can provide job 

opportunities for part of the personnel. Totally various taxes and fees of 546.46 million yuan have 

been paid in the operating period of this project, and the social benefit is huge.   

3.6.2 Analysis on compatibility of this project with the region and risk 

The construction of this project will not pose a severe damage and environmental pollution to the 

natural environment. The production technology adopted in the design is advanced and mature, and 

the harmful pollution sources produced in the production process achieve zero discharge.  

The construction and production of this mine will not bring crisis to the local social public resources 

(traffic and energy sources).  

 

3.6.3 Conclusion of social evaluation  

To sum up, this project has a good social benefit. 

3.7 Comprehensive evaluation of the project 

 

Through comprehensive technical and economic evaluation, this project is technically practicable 

and economically reasonable. The main technical solution and production technology adopted in the 

design are mature and reliable, and are easy for operation without environmental pollution. The 

economic effect and social benefit of this projectôs construction and production are notable.  

The construction of this project also will bring a larger social benefit besides the enterprise revenue, 

and plays a leading and promotional role in taxation, employment and local economic development.  

The product price used for the economic calculation of this project is conservative and reliable.  

The feasibility study of this project is concluded as follows: this project is feasible, so we suggested 
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that this project should be implemented as soon as possible, and the resource advantage should be 

transformed into economic advantage, so as to achieve the desired result at an early date.  
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Multi -factor sensitivity analysis table 
Table 3-22 

No. 

 

Indicators 

  

    Changes 

Amplitude 

 of change 

Construction  

Investment 

(10,000 yuan) 

Product 

scale 

(10,000t) 

Operating  

cost 

(10,000 yuan) 

Average  

sales price 

(10,000  

yuan/kg) 

 

Financial net present  

value of investment  

before income tax 

(10,000 yuan) 

I=10% 

Sensitivity coefficient of  

financial net present  

value of investment  

before income tax, 

-1% on average 

Sensitivity coefficient of  

financial net present  

value of investment  

before income tax, 

=1% on average 

I. Basic scheme    14279  30.00  5270.82 16.74 113239.38      

II.  

Changes in construction  

investment:      
-0.1 12851  30.00  5156.52 16.74 114225.47  0.09    

Changes in construction  

investment:        
-0.05 13565  30.00  5213.67 16.74 113325.09  0.02    

Changes in construction  

investment:      
0.05 14993  30.00  5327.96 16.74 111524.33    -0.30  

Changes in construction  

investment:        
0.1 15707  30.00  5385.11 16.74 110623.95    -0.23  

III.  

Changes in product  

scale:       
-0.1 14279  27.00  4858.03 16.74 99539.80  -1.21    

Changes in product  

scale:        
-0.05 14279  28.50  5064.42 16.74 106107.55  -1.26    

Changes in product  

scale:       
0.05 14279  31.50  5477.21 16.74 119243.03    1.06  

Changes in product  

scale:        
0.1 14279  33.00  5683.60 16.74 125810.77    1.11  

IV. 

Changes in operating 

cost:       
-0.1 14279  30.00  4743.73 16.74 114834.61  0.14    

Changes in operating 

cost:         
-0.05 14279  30.00  5007.28 16.74 113629.66  0.07    

Changes in operating 

cost:       
0.05 14279 30.00  5534.36 16.74 111219.76    -0.36  

Changes in operating 

cost:         
0.1 14279  30.00  5797.90 16.74 110014.82    -0.28  

V. 

Changes in sales price:     -0.1 14279  30.00  5270.82 15.07 97410.06  -1.40    

Changes in sales price:         -0.05 14279  30.00  5270.82 15.90 104917.39  -1.47    

Changes in sales price:     0.05 14279  30.00  5270.82 17.58 119932.04    1.18  

Changes in sales price:         0.1 14279  30.00  5270.82 18.42 127439.36    1.25  

VI. 

Concurrence of multiple adverse factors         

94858.05  

    

  Changes in construction  

investment:   
0.1 15707           

Changes in product scale:      -0.05   28.50         

Changes in operating cost:     0.1     5696.59      

Changes in sales price:    -0.05       15.90     

VII.  
Enterprise goal:          

129239.43  
   

  Changes in construction  -0.05 13565          
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investment:   

Changes in product scale:      0.05   31.5        

Changes in operating cost:     -0.05     5149.06      

Changes in sales price:    0.05       17.58     
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Multi -factor sensitivity analysis table 
Table 3-22 (continued) 

No. 

 

Indicators 

  

    Changes 

Amplitud

e 

 of 

change 

Financial internal rate 

of  

return on investment 

before income tax (%) 

Financial internal rate 

of  

return on investment 

before income tax, -1%  

on average 

Financial internal rate 

of  

return on investment 

before income tax, 

+1%  

on average 

Dynamic 

investment  

payback period 

before income tax 

(year) 

Dynamic investment  

payback period 

before income tax, 

-1%  

on average 

Dynamic investment  

payback period 

before income tax, 

+1%  

on average 

I. Basic scheme    186.70      0.60      

 

II.  

Changes in construction  

investment:      
-0.1 208.00  1.14    0.54  -1.04    

Changes in construction  

investment:        
-0.05 196.80  1.08    0.57  -1.04    

Changes in construction  

investment:      
0.05 177.50    -0.99  0.63    1.05  

Changes in construction  

investment:        
0.1 169.10    -0.94  0.66    1.05  

III.  

Changes in product  

scale:       
-0.1 168.40  -0.98    0.66  1.06    

Changes in product  

scale:        
-0.05 178.30  -0.90    0.62  0.86    

Changes in product  

scale:       
0.05 198.10    1.22  0.56    -1.26  

Changes in product  

scale:        
0.1 208.00    1.14  0.53    -1.08  

IV. 

Changes in operating 

cost:       
-0.1 190.80  0.22    0.58  -0.24    

 Changes in operating 

cost:         
-0.05 188.70  0.21    0.59  -0.24    

Changes in operating 

cost:       
0.05 184.50    -0.24  0.61    0.25  

Changes in operating 

cost:         
0.1 182.50    -0.22  0.61    0.25  

V. 

Changes in sales price:     -0.1 164.00  -1.22    0.68  1.43    

Changes in sales price:         -0.05 175.30  -1.22    0.64  1.33    

Changes in sales price:     0.05 198.00    1.21  0.56    -1.18  

Changes in sales price:         0.1 209.40    1.22  0.53    -1.11  

VI. 

Concurrence of multiple  

adverse factors 

 

148.20  

    

0.75  

    

  Changes in 

construction  

investment:   

0.1       

Changes in product scale:      -0.05       

Changes in operating 0.1       
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cost:     

Changes in sales price:    -0.05         

VII

. 

Enterprise goal:  

223.50  

   

0.50  

   

  Changes in 

construction  

investment:   

-0.05       

Changes in product scale:      0.05       

Changes in operating 

cost:     
-0.05       

Changes in sales price:    0.05         

 

 

       Net present value (10,000 yuan)  

 

 
 

    Operating  

cost 

      

           

       140000     

            

   Construction investment   120000     

            

       100000     

            

       80000     
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       40000     
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       20000     
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Amplitude of change 
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    Sensitivity analysis chart of financial net present value before income tax to each factor 
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4. Geological resources  

4.1 Geological conditions of mining area and ore deposit  

4.1.1 Geological conditions of mining area  

East Duimiangou Mine is located in the Nulurhu heave zone of the gold and multi-ferrous 

metallogenic belt, at the north edge of North China platform. The Nulurhu uplifted zone is a 

tectonic fault block of basal heave made up of the anticline as a whole, and is respectively 

controlled by deep fractured zones, i.e. ChifengðKaiyuan and BeipiaoðChengde in the north and 

south, and is separated by the Laoha River depression fractured in Neocathaysian structural system 

in the west. The two wings of the anticline are distributed with the stratum based on Archaeozoic 

metamorphic gneissm and a tectonic magmatic belt which is mainly made up of a series of medium 

acid-acid intrusive complex bodies in the Hercynian- Yanshanian period is distributed along the axis 

of this stratum. Two symmetrical gold mineralization belts are respectively formed at its two wings.  

 (1) Stratum  

The outcropped strata in the mine are mainly the unconsolidated sediments in Xiaotazigou 

Formation, Jianping group of Archean (Arjnx), Upper Manketou Ebo Formation, Mesozoic Jurassic 

system (J3m) and Cainozoic Quaternary system (Q), and are separately introduced as follows from 

old to new:  

1) Xiaotazigou Formation, Jianping group of Archean (Arjnx
1
): This stratum is a set of 

mesometamorphic rock stratum. It is composed of migmatized amphibolite gneiss, migmatized 

hornblende biotite plagioclase gneiss, and amphibolite, etc. as well as a small number of leptite. 

This mine is distributed as single and inclined shape with a strike pitch of 290~300°, and inclines to 

the northern and eastern parts with an inclination of 72~80°. The occurrence of gneiss is steady and 

is occasionally seen with a reversal phenomenon and is in oblique crossing with the ore vein. 

Locally a granite joint vein is penetrated along the direction of gneissic schistosity, which is 

manifested as penetrative stripe shape, so as to make up the migmatized amphibolite gneiss in 

various structural forms. The stratum is 767m thick.  

This stratum is an important pre-bearing stratum of the gold deposit in this mine. The average 

abundance value of gold content is 12.1ppb, and the virgin rock is a set of medium-acid and basic 

volcanic rocks as well as a small number of ultra-basic and medium-acid volcanic rocks. The 

eastern and northern sides of this stratum are surrounded and invaded by Mesozoic volcanic rocks, 

and its southern side is in an intrusive contact with porphyaceous intermediate-fine grain granite, 

with an outcrop area of 0.026km
2
. 

2) Upper Manketou Ebo Formation, Mesozoic Jurassic system (J3m
1
): This stratum is distributed in 

the northeastern part of the mine in NW direction, and only the lower stratum outcrops in this mine. 

It is composed of rhyolitic breccia conglomerate and a small number of breccia conglomerate and 

volcanic breccia, and is locally manifested as medium-acid tuff with thin tuffaceous sandstone. The 

outcrop thickness is 76m.  

3) Cainozoic Quaternary system (Q): This stratum is widely distributed on the riverbeds, river 

valleys and terraces, and is well developed in the west of this mine. The sediments mainly include 

the sand-gravel bed, the diluvium and the loess and clay bed, which are 10~40m. The maximum 

thickness is 50m. 

 (2) Structure 

The mining area is located in the uplift zone of the Nulurhu paleostructure, and the present structure 

frame mainly consists of Mesozoic structural basin, structural dome and complex fault formed by 

later orogenetic movements. 

1) Base structure: The base of the East Duimiangou mine is monoclinal structure formed by 
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Archean gneiss with local minor closed fold. The rock joint, fissure development and gneissic 

schistosity are North-West trendinğ and incline to the North-East as a whole with an inclination 

angle of 75° to 88°. 

2) Structure of the Duimiangou intruding into dome: It means the structure formed by the uplift of 

rock mass around caused by the overlapped emplacement of Duimiangou complex massif in later 

Yanshanian. On the whole, it consists of a series of radiated fractures and ring dike of the central 

and surrounding rock masses of the overlapped emplacement. The ring dike is distributed within 

0.5~1km of the rock mass outer ring, which is formed by such discontinuously distributed veins as 

syenite porphyry, quartz porphyry and biotite trachyandesite filled in the extension fractures. The 

radiated fracture group distributing within 0~3km of the rock mass outer ring controls the 

distribution of various veins and lodes. 

3) Fracture structure 

Fracture is one of the main structural forms in this mining area, which is usually formed in the 

Yanshanian and has EW, NS, NW and NE sequences when arranged according to the corresponding 

time sequence. Among which, the first three sequences are structures before or during the 

mineralization, while the fourth one is that after the mineralization. Only the following fractures can 

be seen within the area: 

F2: It is located in the intrusive body of the Yanshanian in the South part of this area, to the east of 

which is Erdaogou faulted basin and to the north of which is the uplift base of Jinchanggouliang 

mining area. This fracture is NEE trending and inclines to NNW with an inclination angle of 65°, 

and the mining area from the NEE to the SWW has a total length of 5km and a width of several 

meters to tens of meters. Rock fragmentation, fault gouge, tectonic breccia, extruded schistosity, 

lenticular body, etc. within the fracture zone can all be seen, and there is lode developed along the 

structure zone. 

F6: Located in the northeast of the mining area, it is NW trending and inclines to SW with an 

inclination angle of 70° to 90°, a length of about 880m, a width of dozens of centimeters to several 

meters and an extension of over 157m. The fracture surface is usually relaxed wave-like form in 

trending and inclination, and highly fractured rock, cataclastic rock, cataclasite, mylonite and fault 

gouge within the fracture zone is universal. Extruded schistosity and extruded lenticular body 

develops very well̆ and tectonic breccia with extensional features can be seen in local sections. 

Pyrite and quartz within the fracture zone forms clear banded structures with the extension direction 

being consistent with the fracture or oblique crossed in a small angle. 

F4: It is located in the south-central part of the mining area and is near NS trending. The fracture 

zone has a length of 660m and a width of 1m. The fracture passes through porphyritic granodiorite, 

porphyaceous intermediate-fine granite, Xiaotazigou as well as biotite trachyandesite vein and 

quartz vein, which is the latest formed fracture within the mining area without cutting and 

destroying the ore body. 

In addition, a number of NW trending fractures developed within the area belong to low order faults 

or fractures, the main features of which are:  usually filled with various veins or lodes;  densely 

distributed in groups and teams;  the directions change with the located sections between 290°and 

340° and incline to NE as a whole with an inclination angle of 70°to 80°;  it has the clear features 

of multiple activities, mainly tenso-shear and extensional; and  closed structure with a general 

extension of hundreds of meters to thousands of meters with great deepening changes. 

 (3) Magmatic rock 

The magmatic intrusion activities within the area are frequent and strong, and large area of the 

magmatic rock outcropped in the south of the mining area which is mainly Yanshanian intrusive 

body. 
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1) Duimiangou porphyaceous granite (ˊɔ5
3-3

) is distributed in the south of the East Duimiangou in 

an east-west direction with a length of about 4km. The rock is mainly porphyaceous 

intermediate-fine granite and is off-white, light-flesh-colored intermediate-fine granular structure, 

granitic porphyroclastic structure and massive structure. The rock mass has local intermediate 

granite and plagiogranite which has the relation of gradual change with porphyaceous 

intermediate-fine granite. This rock mass belongs to the second stage of late Yanshanian intrusive 

body and has no genetic relationship with the ore deposit. 

2) Duimiangou complex massif (ˊɔŭ5
3-4

) outcropped in the south part of the East Duimiangou 

mining area, which is a small stock of less than 4km in terms of form and intrudes into the 

porphyaceous intermediate-fine granite in a shape of oval. This rock mass is a complex massif 

consisting of overlapped emplacement concentric circle shaped intrusive rock of same lithology and 

different structures. The outer lithofacies are intermediate-fine granite containing a few anorthose 

and hornblende phenocrysts, while the inner lithofacies are off-white, lightgrey and greyish-green 

porphyritic granodiorites. Both basically maintain the relations of gradual change and transition and 

both are congenetic intrusive bodies of different phases by successive emplacement. This rock mass 

has a close time-space and genetic relationship with the mineralization of gold, which is the product 

of the final stage of late Yanshanian. 

In addition, there are still various vein rocks developed in various rocks and strata all over the 

mining area. The lithology mainly includes granite porphyry, graniteaplite, syenite porphyry, diorite 

porphyrite, andesitic porphyrite, dacite porphyry, rhyolite porphyry, quartz porphyry, biotite 

trachyandesite, etc. 

 (4) Wall rock alteration 

Wall rock alteration within the mining area mainly includes  chloritization, sericitization, 

pyritization, silicification, carbonatization, etc., which is a set of low-and-medium temperature 

alteration products accompanying metallogenic activities. The chlorite permeates quite wide into 

the wall rock for more than 2m, while the sericite is usually limited to lode, but can also appear 

centrally in the vein wall and fracture schistosity of tens of centemeters in the surrounding rocks. 

Among various alterations, chloritization, sericitization and pyritization have the closest 

relationship with mineralization. Strong sericitization and chloritization rocks themselves are 

commercial ores of gold mine, and the pyritization degree may be taken as the symbol of 

discriminating rich and poor ores. 

4.1.2 Summary of the ore deposit geology 

4.1.2.1 Characteristics of ore body 

Thirty-one ore bodies of different sizes have been found in the East Duimiangou Gold Mine Area, 

numbering 1, 1-1, 1-2, 1-3, 2, 2-1, 2-2, 2-3, 3...26.Among which, No.1 ore body is the largest with 

an ore reserve accounting 38% of the total reserve of the mining area as well as the only ore body 

mined in this area. Followed by No.2, 3 and 4 ore body, others are mostly ore bodies with surface 

ore and deep part without engineering control. 

The ore bodies within this mining area from the north to the south are mainly distributed in three 

relatively concentrated zones. There are 1# (in the north bounded by line No.7), 1-1#, 1-2#, 3#, 

15#...26# ore bodies in the north, and the ore bodies occur in the gneiss stratum of the lower section 

of archaeozoic jianping group Xiaotazigou team; there are 1# (in the south bounded by line No.7),  

1-3#, 4#é9#, 12#, 13#  and 14#  ore bodies in the east, and the ore bodies are mainly occur in 

the rhyolitic breccia conglomerate of the lower section of Mesozoic and in the gneiss stratum of the 

lower section of archaeozoic jianping group Xiaotazigou team; there are 2#, 2-1#, 2-2#  and 10#  

ore bodies in the south which occur in the porphyritic granodiorite. 

The ore bodies within the mining area are veinlet and lenticular body outputs of different sizes, the 

trending of which is mainly NW-NWW and a few is NEE. The inclination angle is quite steep with 
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a normal angle of 65°to 76°and mostly about 70°. The ore body has a length of 45 to 1450m, a low 

thickness of 0.4 to 1.48m and a high grade of 1.89 to 22.48×10
-6

 with an average of 9.18×10
-6

. The 

main characteristics of the ore body are as follows: 

1# ore body: located in 36~31 line of the north and the central part between the elevation of 808 and 

340m, in vein output, with a 328° trending, an tendency of 220~240° and an inclination angle of 

68~78°. The lode surface has an emergence length of 1450m and a maximum inclination deepening 

of 476m and a control inclination depth of 249m. The surface of the ore body is controlled by a 

20~130m spaced costeaning, and to the north of the deep part line No.7 is controlled by the 

four-layer gallery of 709m, 636m, 596m and 556m as well as one ZK13-1 drill hole; to the south of 

the No.7 line is controlled by the four-layer gallery of 705m, 680m, 607m and 554m as well as one 

ZK22-1 drill hole. The true thickness of the ore body is between 0.49 and 2.00m with an average of 

1.01m, a thickness change coefficient of 1.02, Au grade of 1.22~33.6×10
-6

 averaging 6.02×10
-6

 and 

a grade change coefficient of 1.36. 

2# ore body: located in the south of the mining area with an occurance elevation between 652.7 and 

300m, surface emergence length of 879m, in vein output, with a 290° trending, a tendency of 20° 

and an inclination angle of 80°. The surface of the ore body is controlled by a costeaning with 

different space, and the shallow part is controlled by a footrill of 595m elevation, with a control 

length of 87m. The average horizontal thickness of the ore body is 0.75m and the average Au grade 

is 11.81×10
-6

. 

3# ore body: distrivuted between the 35~67 line of the north of the mining area between the 

elevation of 849 and 511m, with the surface emergence length of 559m, in vein output and a 

340°trending as a whole. The surface of the ore body is controlled by a costeaning with different 

space, and the second gallery is constructed at the elevation of 760m and 720m in the shallow part 

which control a length of 40m and 194m of the ore body respectively. The average horizontal 

thickness of the ore body is 0.71m and the average Au grade is 15.39×10
-6

. 

4# ore body: distributed in the east of the mining area with the surface emergence length of 137.5m, 

in vein output, with a 75°trending, a tendency of 165° and an inclination angle of 77°. The surface 

is controlled by two costeanings, and one footrill is constructed at the 800m elevation of the shallow 

part with a control ore body length of 200m. The average horizontal thickness of the ore body is 

0.8m and the average Au grade is 10.45×10
-6

. 

See table 4-1 for other detailed characteristics of the ore bodies. 

4.1.2.2 Ore characteristic 

 (1) Ore composition 

The metallic minerals in the ores are mainly iron pyrites, secondly zinc blende, galenite, copper 

pyrites, and panabase, and thirdly a small amount of bournonite, arsenopyrite, limonite, 

rubinglimmer, etc. Gangue minerals contained are mainly quartz, secondly sericite, chlorite, epidote, 

calcspar, kaoline, zircon, etc. 

 (2) Texture and structure of ore 

Ore textures are mainly allotriomorphic granular texture, hypautomorphic granular texture, mosaic 

structure, crush texture, package metasomaric texture, etc. 

Ore structures are mainly blocky structure and impregnated structure, the next are banded structure, 

stockwork-like structure, brecciated structure, etc.  

 (3) Chemical composition of ore 

The ore in this deposit contains Au, the main useful element, Ag, the main beneficial element, and 

small amount of As, the harmful element, occupying only 0.051%. For complete analysis results of 

ore chemicals and ore spectroscopic analysis, see table 4-2 and table 4-3 respectively.  
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Table of ore body characteristic 
                                                                                                              Table 4-1 

No. of 

mineral 

vein 

Occurrence (°) ̂m̃ 

Length 

of ore 

body 

(m) 

Average 

thickness 

of ore 

body (m) 

Average grade 

of ore body 

(×10
-6
) 

Shape of the body of 

mineral vein 
Distribution range of ore body 

Trend 
Til t 

direction 
obliquity 

1-1 
Close to 

South-North 
W 74 100  14.06 cystic form Northern part of mining area, line 19. 

1-2 50   47  11.19 cystic form Northern part of mining area, between line 17-19 

1-3 20 NW 76 165  8.15 Vein type Northern part of mining area, between line 4-12 

2-1 23   46  3.81 
 

Vein type 

Southern part of mining area, northern side of No. 2 ore 

body  

2-2 299   107  3.42 Vein type Southern part of mining area, north of No. 2 ore body 

5 300 NE 70 330 0.7 9.11 Vein type Southeastern part of mining area, Y:40526400~40526900. 

6 305 NE 70 253 0.7 9.58 Vein type 
Southeastern part of mining area, lower wall of No. 5 ore 

body, with distance of 70m.  

7 260 SSE 73 85 0.5 7.23 Vein type Southeastern part of ore body, Y:40526300~40526500 

8 315 SW 70 82 0.5 8.92 Vein type Southeastern part of mining area, Y:40526300~40526400 

9 285 SW 68 430 0.87 12.6 Vein type Southeastern part of mining area, Y:40526200~40526400 

10 35 SE 70 100 0.6 4.7 Lens shaped Central mining area, weastern side of F4 fault 

11 290 NE 70 250 1.1 2.46 Vein type Eastern end of mining area, X:4648300~4648400 

12 290 NE 70 660 1.26 3.08 Vein type 
Eastern end of mining area, lower wall of No. 11 ore 

body, with a distance about 190m 

13 315 NE 69 60 0.47 22.48 Lens shaped Eastern part of mining area, Y:40526500~40526600 

14 315 NE 69 60 0.5 20.5 Lens shaped 
Eastern part of mining area, lower wall of No. 13 ore 

body, with a distance about 154m 

15 315 SW 70 170 0.9 6.88 Vein type Northern part of mining area, between line 13~21 

16 315 SW 70 90 0.5 1.89 Vein type 
Northern part of mining area, between line 17~23, lower 

wall of No. 15 ore body, with a distance about 50m. 

17 315 SW 69 110 0.69 1.95 Vein type 
Northern part of mining area, between line 17~23, lower 

wall of No. 16 ore body, with a distance about 50m. 

18 320 SW 67 80 0.4 11.5 Vein type Northern part of mining area, between line 17~21. 

19 320 SW 65 85 0.8 2.4 Vein type 
Northern part of mining area, between line 17~23, upper 

wall of No. 18 ore body, with a distance about 12m. 

20 320 SW 70 130 1.0 5.98 Vein type 
Northern part of mining area, between line 17~25, upper 

wall of No. 19 ore body, with a distance about 85m. 

21 315 SW 72 250 0.65 4.54 Vein type Northern part of mining area, between line 25~39. 
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No. of 

mineral 

vein 

Occurrence (°) ̂m̃ 

Length 

of ore 

body 

(m) 

Average 

thickness 

of ore 

body (m) 

Average grade 

of ore body 

(×10
-6
) 

Shape of the body of 

mineral vein 
Distribution range of ore body 

Trend 
Til t 

direction 
obliquity 

22 300 SW 76 230 0.73 5.17 Vein type 
Northern part of mining area, between line 25~35. Upper 

wall of No. 21 ore body, with a distance about 105m.  

23 340 SWW 69 45 0.5 6.18 
 

Lens shaped 
Northern part of mining area, between line 51~55. 

24 338 SWW 70 45 0.5 3.14 Lens shaped 
Northern part of mining area, between line 51~55. Lower 

wall of No. 23 ore body, with a distance about 11m. 

25 355 W 74 300 0.7 4.73 Vein type 
Northern part of mining area, between line 47~63. Lower 

wall of No. 24 ore body.  

26 170 S 75 60 0.7 8.42 Vein type Northern part of mining area, between line 55~59.  



 

 75 

Table of results of complete chemical analysis of ore 

Table 4-2 

Element 

name 
TFe As TiO2 MgO CaO Al2O3 SiO2 MnO 

Content (%) 9.40 0.051 0.62 1.11 1.10 9.47 76.50 0.07 

Element 

name 
Au Ag Cu Zn Pb Sb LOS  

Content (%) 5.02g/t 14.54g/t 0.03 0.05 0.06 0.003 0.91  

 

Table of results of ore spectroscopic analysis 

Unit: ppm   Table 4-3 

Composition Ag Pb Zn Cu Cr Ni Co Ti V 
Average 

content (%) 
0.00087 0.0087 0.00092 0.0191 0.0102 0.00108 0.00136 0.0448 0.0016 

Composition W Sn Mo Bi Zr Y As Be  
Average 

content (% 
0.001 0.00176 0.0008 0.00292 0.00184 0.0006 0.004 0  

 

 (4) Characteristics of gold mineral 

Gold minerals in ore are mainly natural gold and electrum, with the former holding dominant 

position. Natural gold has a complicated formation. It usually appears in shapes of thin slices, 

branches and granules, with limited number of granules whose diameter exceeds 1mm. The shape 

of micro-granule and granule gold is even more diversified, having shapes of small strip, rope-end, 

ring-shaped line, short column, horn or thorn, needlepoint, fine line, root or hair, curve or 

ring-shaped hair, earthworm, water drop, bow, and shapes of other irregular granules.  

The granularity of natural gold is dominated by micro-granule, with fine granule coming second, 

medium and coarse granule the third, and macro-granule being rarely seen. For details about the 

granularity of natural gold, see table 4-4.  

Statistical table of natural gold granularity 
Table 4-4 

Number of 

sample 

11 

Macro-granule 

gold 

>0.295mm 

>0.074mm 

Coarse gold 

0.295~ 

>0.074mm 

Medium 

granule gold 

0.074~ 

>0.037mm 

Fine granule 

gold 

0.037~ 

>0.01mm 

Micro-granule 

gold 

Ò0.01mm 

Total 

Number of 

granule 
1 29 309 1184 378 1901 

Proportion 0.05 1.53 16.25 62.28 19.88 100 

 

The natural gold takes the form of packed gold (occupying 78.46%), crevice gold (occupying 

10.83%), and grain boundary gold (taking up 10.71%), which are either packed in yellow iron ore, 

yellow copper ore, gangue etc., or embedded in crevice or between granules of ores such as yellow 

iron ore, yellow copper ore, magnetite and gangue etc. For the mode of occurrence of ore, see table 

4-5.  
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Table of gold occurrence mode 
Table 4-5 

Mode of occurrence Content̂ %̃ 

Packed 

gold 

In yellow iron ore 32.73 

78.46 In yellow copper ore 15.23 

In gangue 30.50 

grain 

boundary 

gold 

Between yellow iron ore and gangue 4.60 

10.71 
Between yellow copper ore and magnetite 0.12 

Between yellow iron ore and yellow coppoer ore 3.21 

Between yellow copper ore and gangue 2.78 

Crevice 

gold 
In crevice of yellow iron ore 10.83 10.83 

 

 (5) Types of ore 

Accoring to the composition of ore and the occurrence mode of gold, the natural type of ore in this 

ore deposit can be divided into: gold-bearing yellow iron ore of quartz vein type and yellow copper 

and yellow iron ore of gold-bearing quartz vein type, with the former holding dominant position.  

The industrial type of the ore in this deposit is gold-bearing sulfide ore.  

4.2 Mining technical conditions of ore deposit 

4.2.1 Hydrologic geology conditions of ore deposit 

The mining area is located in an offshoot of Nuluerhu Mountain range. Its landform is medium-cut 

low mountain area, and topography features east high and west low, with the highest and lowest 

altitude being respectively 875m and 550m, and general relative relief of 100~210m. The altitude of 

the lowest datum level of erosion is 550m. Among the area, the hills are basically round, and with 

obvious signs of erosion cutting. The gulch appears in a V-shape and a branch-like distribution. The 

gulch depth is usually 3~5m, with some sections over 10m. The ground gradient is relatively large, 

with grading angle being usually 15~25°. Within the area, large proportion of land belongs to 

quaternary cover, and water-shed trend is near Northeast~Southeast.  

The mining area belongs to temperate zone semiarid continental climate. Precipitate water is the 

main source of ground water for this area. The data from the Aohan Qi meteorological bureau of 

Chifeng city indicates that the annual precipitation is 218.30~480.10mm, annual evaporation 

2220.9~2920.8mm, and precipitation concentrates in July~September.  

Within and outside the mining area, there is no permanent flow but seasonal flow. In months with 

concentrated precipitation, temporary torrent will form, which belongs to the upper stream water 

system of Jiaolai River.  

 (1) Water-bearing layer 

The main water-bearing layers within this area are quaternary holocene pore table water aquifer, 

late Yan-shanian age granite crevice-like table water aquifer, and Archaean group metamorphic 

rocks crevice table water aquifer.  

1) Quaternary holocene pore table water aquifer: it distributes in the gulches within the mining area. 

The thickness of water-bearing layer varies largely (usually 0.5~10m) with the change of bedrock 

surface. The lithology is rock layer containing the gravels with largely varied diameters, and 

commonly in shapes of edges and corners and semi edges and corners, having poor sorting. The 

water depth is usually 2~3m, with small water quantity. When the water table of local wells 

decreases to a depth of 0.74m, water inflow are 0.436L/s, osmotic coefficient 21.25m/d, PH value 

8.2, mineralization rate 0.311g/L, and hydrochemical type HCO3ðCa·Na.  

2) Late Yan-shanian age granite crevice-like table water aquifer: it is located in the northern part of 
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the mining area, with exposed elevation being 831~550m and lithology porphyritic granodiorite and 

Like the fine-grained porphyritic granite. It is dominated by weathering crevice table water. The 

depth of weathering zone is 15~25m and that of strong weathering zone is 2~3m. The rocks is of a 

relatively fragmentized manner, while the rocks blow weathering zone is relatively complete and 

the joint fissure is under developed. The depth of underground water table is 5.85~11.85m, and the 

thickness of water-bearing layer is 7.80~15.00m. Pit data shows that water inflow is 4.5~21.40m
3
/d, 

unit water inflow is 0.0058L/s·m and drawdown 9.00m. The osmotic coefficient 0.0015m/d, with 

poor water yield property, and hydrochemical type is HCO3ðCa·Na. 

3) Archaean group metamorphic rocks crevice table water aquifer: it is the main wall rock of gold 

ore body, and its weathering crevice zone table water is the main water source of ore body. The 

weathering depth of this rock series is 15.50~50m and the elevation is 792~804.20m. The thickness 

of water-bearing layer is 10.50~20.20m, the depth of underground water is 12.10~29.80m and the 

spring discharge is 0.022~0.506L/s. Pit data shows that the water inflow is 6.91 m
3
/d, unit water 

inflow 0.0114L/s·m, osmotic coefficient (K) 0.0018m/d, PH value 8, and hydrochemical type 

HCO3ðCa·Na·Mg.  

 (2) Water-retarding stratum 

There is no obvious water-retarding stratum in this area. The virgin rock under weathered zone, 

which is not abundant in fissuring and has intact rock, can be considered as relative water-retarding 

stratum. 

 (3) Conditions for groundwater recharge, runoff and discharge 

Without surface water body near the mining area, atmospheric precipitation is the only recharge 

source of groundwater in this area. Groundwater runoff conditions are completely governed by 

landform, flowing from a higher level to a lower one. Bedrock mountain area is the area for 

groundwater recharge and runoff. After seeping into ground, a small part of precipitation is 

discharged at ravine in the form of spring, while a large part of it recharges Quaternary loose 

water-bearing stratum of mountain front ravine terrace in the form of undercurrent, and at last 

recharges rivers and is discharged to outside the area in the form of undercurrent. 

In a word, this ore deposit is located in a semiarid climatic region, with landform of mining area in 

favor of atmospheric precipitation discharge, poor conditions of groundwater recharge, mine water 

filling factors mainly being bedrock weathering fissure water, low watery of water-bearing stratum, 

and atmospheric precipitation being the main recharge source. The ore deposit is bedrock fissure 

roof water-fil led ore deposit, with relatively simple hydrogeological conditions. It is noteworthy 

that the water-bearing property and water-conducting property of Fracture F2 cross east and west as 

well as Fracture F1 and F6 in the area are not known, which is the potential water filling factor for 

ore deposit mining. 

3.2.2 Engineering geological conditions of ore deposit 

Gold ore body in this area dominantly occurs in the Archean metamorphic rocks and Mesozoic 

granite. Country rock lithology is mainly migmatization plagioclase amphibolite gneiss, 

amphibolite plagioclase gneiss, migmatite,   and granodiorite, with clear boundary for ore and 

rock. Unweathered country virgin rocks and ore bodies have dense and hard structure, with good 

stability, which do not need support generally. Rocks around the near-surface strongly weathered 

zone (country rock strongly weathered zone is 1.00~2.00m deep and ore body strongly weathered 

zone is 0.2~2.00m deep) and fracture zone are loose and broken, having weak structure and poor 

stability, so pay attention to support in mining and driving. Engineering geological conditions of ore 

deposit are simple. 

3.2.3 Environmental geological conditions 

No destructive earthquake has occurred near the mining area. Only an earthquake of Degree MS5.9 

occurred at the location 210km straight from northwest of mining area on August 16, 2004. In a 
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word, the recorded earthquake activities near the mining area are not strong. According to 

GB18306~2001 Seismic Ground Motion Parameter Zonation Map of China, the seismic motion 

peak acceleration is 0.10, and contrasting it with the basic earthquake intensity of this area as 

Degree VII, it belongs to basically stable region. 

The area has open landform, with slope angle of 15~25°. In addition, this mining area belongs to 

continental monsoon climate zone, making it relatively dry and evaporation capacity larger than 

precipitation amount, so debris flow will not be caused. Bedrock exposure zone is not steep, so 

gravity collapse will not occur. 

The groundwater, basically unpolluted, colorless and odorless, with PH value of 7.50~8.20 and 

degree of mineralization of 0.311g/L, not containing toxic and harmful substances to human body, 

is good drinking water. 

4.3 Geological exploration of ore deposit 

East Duimiangou Gold Mine area is an independent mining area in Jinchanggouliang Ore Field. 

The Jinchanggouliang region has a long history in gold mining, which started in Qing Dynasty. 

In 1960s, the former 203rd Geological Brigade of the Inner Mongolia Geologic Branch completed 

25km
2
 geological mapping of 1:10000 in the Jinchanggouliang region. 

In 1988~1990, when doing regional geological survey of 1:50000 in Jinchanggouliang-Beizifu 

region, the Third Brigade of the Inner Mongolia Geology and Minerals Bureau conducted general 

geologic work in East Duimiangou Gold Mine area. 

From January 2006 to November 2008, the Inner Mongolia Tianxin Geological Survey and 

development Co., Ltd. conducted geologic work of general survey and detailed survey in the mining 

area, with survey area of 2.07km
2
, finding four gold ore bodies of 1, 2, 3 and 4. The Report on 

Detailed survey of East Duimiangou Gold Mine Area in Aohan Qi in the Inner Mongolia 

Autonomous Region was complied in 2008. Drilling control was done for ore body as survey 

engineering space(30m×30m) corresponding to survey type III. 373,200t of (122b+333) ores, 

2414.12kg of gold metal and 5984.49kg of silver metal were obtained through drilling. Main 

completed object work quantities: 2.07km
2
 of 1/10000 geological survey, 3.35km

2 
of 1/2000 

geological mapping, 500m
3
 of trenching, 358m of drilling, 2495m of adit, 157m of shaft, 1151 

various analysis samples, and 1 ore dressing experiment samples. 

Doing reserves confirmation work in October to December in 2009, China Nonferrous Metal 

Geological Survey Co., Ltd. complied the Report on Resources Reserves Confirmation of East 

Duimiangou Gold Mine in Aohan Qi in the Inner Mongolia Autonomous Region, with 27 newly 

discovered ore bodies, numbered 1-1, 1-2, 1-3, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 

19, 20, 21, 22, 23, 24, 25, and 26. Five ore bodies of 1-1, 1-2, 1-3, 3, 4 and 5 have been surveyed. It 

is estimated that the mining area has 193,5000t (122b+333+334) ores for retained resources 

reserves, with average grade of Au of 9.18×10
-6

, and 17769.09kg gold metal. 

4.4 Reserves in mining area 

4.4.1 Industrial indexes 

The industrial indexes used in reservesô estimation of this ore deposit are as follows: 

1. Cutoff grade: Ó1Ĭ10
-6

 

2. Lowest industrial grade: Ó2.5Ĭ10
-6

 

3. Average grade of ore deposit: Ó4.5Ĭ10
-6

 

4. Minimum mining thickness: Ó0.8m 

5. Rock eliminating thickness: Ó2m 

6. Metric tons: 0.8×10
-6 

for boundary value, 2.0×10
-6 

for lowest industrial value, and 3.6×10
-6 

for 
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lowest value of ore deposit. 

7. Eliminating length in non-ore block: 10m when up and down works correspond to each other; 

20m when up and down works do not correspond to each other 

8. Accompaniment element: silver, evaluation indicator Ó2Ĭ10
-6

 

9. Cutoff grade of oxidized zone: Ó0.5Ĭ10
-6

 

4.4.2 Reserves in mining area 

4.4.2.1 Geological reserves 

31 gold ore bodies have been discovered in the mining area, numbered 1-1, 1-2, 1-3, 2, 2-1, 2-2, 

3é26. 11#, 16#, 17#, and 19# ore bodies have low grade, and others are industrial ore bodies. All 

ore bodies have not been mined except 1#. China Nonferrous Metal Geological Survey Co., Ltd. 

verified in 2009 that, by the end of 2009, the mining area had 193,5000t (122b+333+334) ores for 

retained resources reserves, with average grade of Au of 9.18×10
-6

, and 17769.09kg gold metal. See 

Table 4-6 for geological resources reserves in the mining area. 

Table of geological resources reserves in the mining area 

                                                                       Table 4-6 

Number 

of ore 

body 

Type 

coding of 

resources 

reserves 

Average 

horizontal 

thickness (m) 

Weight 

(t/m
3
) 

Ore quantity 

(t) 

Grade 

Au(×10
-6
) 

Metal quantity 

Au(kg) 

1# 

122b 1.08 2.93 282486 5.36 1513.29 

333 0.96 2.93 448712 6.32 2836.23 

122b+333 1 2.93 731198 5.95 4349.52 

1#-1 

122b 1.48 2.93 25180 14.1 355.04 

333 1.38 2.93 8344 13.95 116.43 

122b+333 1.45 2.93 33524 14.06 471.47 

1#-2 

122b 0.94 2.93 14161 11.57 163.85 

333 0.69 2.93 776 4.25 3.3 

122b+333 0.92 2.93 14937 11.19 167.15 

1#-3 

 

122b 0.7 2.93 34011 8.2 278.95 

333 0.65 2.93 2763 7.54 20.83 

122b+333 0.7 2.93 36774 8.15 299.78 

 

2# 

 

333 0.73 2.93 157638 14.7 2317.18 

334 0.76 2.93 265276 10.1 2679.29 

333+334 0.75 2.93 422914 11.81 4996.47 

2#-1 334 0.39 2.93 914 3.81 3.48 

2#-2 334 0.49 2.93 2871 3.42 9.82 

3# 

333 0.72 2.93 140664 15.63 2198.34 

334 0.7 2.93 198947 15.23 3029.96 

333+334 0.71 2.93 339611 15.39 5228.3 

4# 333 0.8 2.93 28497 10.45 297.77 

5# 333 0.71 2.93 13138 9.11 119.69 

13# 333 0.96 2.93 3621 22.48 81.4 

22# 333 0.73 2.93 14246 5.17 73.65 

6# 334 0.7 2.93 17946 9.58 171.92 

7# 334 0.5 2.93 4360 7.23 31.52 

8# 334 0.5 2.93 4205 8.92 37.51 

9# 334 0.87 2.93 39077 12.6 492.37 

10# 334 0.6 2.93 6346 4.7 29.83 

11# 334 1.1 2.93 28395 2.46 69.85 

12# 334 1.26 2.93 86573 3.08 266.64 

14# 334 0.5 2.93 2564 20.5 52.56 

15# 334 0.9 2.93 16812 6.88 115.67 
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Number 

of ore 

body 

Type 

coding of 

resources 

reserves 

Average 

horizontal 

thickness (m) 

Weight 

(t/m
3
) 

Ore quantity 

(t) 

Grade 

Au(×10
-6
) 

Metal quantity 

Au(kg) 

16# 334 0.5 2.93 5128 1.89 9.69 

17# 334 0.7 2.93 8307 1.95 16.2 

18# 334 0.4 2.93 1978 11.5 22.75 

19# 334 0.8 2.93 6739 2.4 16.17 

20# 334 1 2.93 14867 5.98 88.9 

21# 334 0.65 2.93 17331 4.54 78.68 

23# 334 0.5 2.93 2748 6.18 16.98 

24# 334 0.5 2.93 2564 3.14 8.05 

25# 334 0.7 2.93 22687 4.73 107.31 

26# 334 0.7 2.93 4512 8.42 37.99 

Total 

122b 1.04 2.93 355838 6.49 2311.13 

333 0.85 2.93 818399 9.85 8064.82 

334 0.77 2.93 761147 9.71 7393.14 

Total 0.84 2.93 1935384 9.18 17769.09 

 

4.4.2.2 Reserves designed to be used 

The objects designed to be used are 27 ore bodies numbered 1, 1-1, 1-2, 1-3, 2, 2-1, 2-2, 3é10, 

12é15, 18, 20é26, with 13 ore bodies in the north area, numbered 1(North), 1-1, 1-2, 3, 15, 18, 

20é26; with 11 ore bodies in the east area, numbered 1(South), 1-3, 4é9, 12, 13, 14; and with 4 

ore bodies in the south area, numbered 2, 2-1, 2-2 and 10. After surface protective pillar of 8~10m 

is deducted from ore body, the estimated resources reserves designed to be used have 1,740,800t 

(122b+333+334) ores, 9.63×10
-6

 average grade and 16765.52kg gold metal. See Table 4-7 for 

resources reserves designed to be used. 
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Table of reserves designed to be used in East Duimiangou Gold Mine area 

Table 4-7 

Number 

of ore 

body 

Type coding 

of resources 

reserves 

Average 

horizontal 

thickness (m) 

Weight 

(t/m
3
) 

Ore 

quantity 

(t) 

Grade 

Au(×g/t) 

Metal quantity 

Au(kg) 
Remarks 

1 

122b 1.08 2.93 129146 4.73 610.23 

North 

area 

333 1 2.93 99218 7.57 751.03 

122b+333 1.04 2.93 228364 5.96 1361.26 

1#-1 

122b 1.48 2.93 25180 14.1 355.04 

333 1.38 2.93 8344 13.95 116.43 

122b+333 1.45 2.93 33524 14.06 471.47 

1#-2 

122b 0.94 2.93 14161 11.57 163.85 

333 0.69 2.93 776 4.25 3.3 

122b+333 0.92 2.93 14937 11.19 167.15 

3# 

333 0.72 2.93 127958 15.68 2006.86 

334 0.7 2.93 198947 15.23 3029.96 

Subtotal 0.71 2.93 326905 15.41 5036.82 

22# 333 0.73 2.93 9748 5.17 50.4 

15# 334 0.9 2.93 13785 6.88 94.84 

18# 334 0.4 2.93 1697 11.5 19.51 

20# 334 1 2.93 12010 5.98 71.82 

21# 334 0.65 2.93 15009 4.54 68.14 

23# 334 0.5 2.93 2500 6.18 15.45 

24# 334 0.5 2.93 2316 3.14 7.27 

25# 334 0.7 2.93 19457 4.73 92.03 

26# 334 0.7 2.93 3866 8.42 32.55 

Total 

122b 1.11 2.93 168487 6.7 1129.12 

333 0.82 2.93 246044 11.9 2928.02 

334 0.71 2.93 269587 12.73 3431.57 

Subtotal 0.82 2.93 684118 10.95 7488.71 

1 

122b 1.1 2.93 134446 6.01 807.87 

East area 

333 0.98 2.93 316840 6.2 1963.04 

122b+333 1.01 2.93 451286 6.14 2770.91 

1#-3 

122b 0.7 2.93 31424 8.24 258.9 

333 0.65 2.93 2763 7.54 20.83 

122b+333 0.7 2.93 34187 8.18 279.73 

4# 333 0.8 2.93 25044 10.42 260.95 

5# 333 0.71 2.93 7770 9.11 70.78 

13# 333 0.96 2.93 2255 22.48 50.69 

6# 334 0.7 2.93 15222 9.58 145.83 

7# 334 0.5 2.93 3892 7.23 28.14 

8# 334 0.5 2.93 3754 8.92 33.48 

9# 334 0.87 2.93 31924 12.6 402.25 

12# 334 1.26 2.93 63547 3.08 195.72 

14# 334 0.5 2.93 2234 20.5 45.8 

Total 

122b 0.99 2.93 165870 6.43 1066.77 

333 0.95 2.93 354672 6.67 2366.29 

334 0.96 2.93 120573 7.06 851.22 

Subtotal 0.96 2.93 641115 6.68 4284.28 

2# 

333 0.73 2.93 141656 16.07 2276.22 

South 

area 

334 0.76 2.93 265276 10.1 2679.29 

Subtotal 0.75 2.93 406932 12.18 4955.51 

2#-1 334 0.39 2.93 761 3.81 2.9 

2#-2 334 0.49 2.93 2343 3.42 8.01 

10# 334 0.6 2.93 5555 4.7 26.11 

Total 
122b      

333 0.73 2.93 141656 16.07 2276.22 
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Number 

of ore 

body 

Type coding 

of resources 

reserves 

Average 

horizontal 

thickness (m) 

Weight 

(t/m
3
) 

Ore 

quantity 

(t) 

Grade 

Au(×g/t) 

Metal quantity 

Au(kg) 
Remarks 

334 0.75 2.93 273935 9.92 2716.31 

Subtotal 0.74 2.93 415591 12.01 4992.53 

Total 

122b 1.05 2.93 334357 6.57 2195.89 

Gold ore 
333 0.85 2.93 742372 10.2 7570.53 

334 0.77 2.93 664095 10.54 6999.1 

Subtotal 0.85 2.93 1740824 9.63 16765.52 

          

 

 

 

 

 



 

 83 

5 Mining 

5.1 Mining scope 

5.1.1 Mining scope 

According to the resource conditions in the mining area, and in combination with the mine 

landform and present mining state, mining by areas is used in this design. In the north area 

with 1# ore body (North) as main ore body, the mining scope is between Exploration Line 7 

and Exploration Line 67, with strike length of 750m, and occurrence elevation of 340~740m. 

Within this mining scope, there are 13 ore bodies, namely 1# ore body (North), 1-1, 1-2, 3, 15, 

18, 20, 21, 22, 23, 24, 25, and 26. In the east area with 1# ore body (East) as main ore body, the 

mining scope is between Exploration Line 7 and Exploration Line 36, with strike length of 

550m, and occurrence elevation of 350~750m. Within this mining scope, there are 11 ore 

bodies, namely 1# ore body (East), 1-3, 4, 5, 6, 7, 8, 9, 12, 13, and 14. The south area with 2# 

ore body as main ore body includes four ore bodies, namely 2# ore body, 2-1, 2-2 and 10. 

Due to high degree of exploration, the north and east areas are the optimum mining areas, 

with the south area as back-up resources to be used. 

Ore bodies in the area occur in small veins and lenticular bodies of varying sizes, the trend of most 

of which is northwest ~northwest towards west, and of others is northeast towards east. The dip 

angles are steep, generally 65~76°, and most of them are about 70°. Ore bodies have length of 

45~1450m, small thickness of 0.4~1.48m, and high grade of 1.89~22.48×10
-6

 (9.18×10
-6 

in average). 

Main characteristics of ore bodies are as follows: 

1# ore body: located between elevations of 808~340m in Line 36~31 in the north and middle part of 

the mining area. It occurs in veins, with trend of 328°, dip of 220~240°, and dip angle of 68~78°. 

The length of exposing vein surface is 1450m, maximum dipping deepening is 476m, and along 

hole depth controlled is 249m. Ore body surface is controlled by trenching with space of 20~130m, 

and north to deep Line 7 is controlled by four tunnels at 709m, 636m, 596m and 556m, as well as a 

ZK13-1 drilling; south to deep Line 7 is controlled by four tunnels at 705m, 680m, 607m and 554m, 

as well as a ZK22-1 drilling. Actual thickness of ore body is 0.49~2.00m (1.01m in average), 

thickness variation factor is 1.02, Au grade is 1.22~33.6×10
-6

 (6.02×10
-6 

in average), and grade 

variation factor is 1.36. 

2# ore body: located in the south of the mining area, with deposit elevation of 652.7~300m, and the 

length of exposing surface is 879m. It occurs in veins, with trend of 290°, dip of 20°, and dip angle 

of 80°. The ore body surface is controlled by trenching with varying spaces, and shallow part is 

controlled by adit of elevation of 595m, with control length of 87m. Average horizontal thickness of 

ore body is 0.75m, and average Au grade is 11.81×10
-6

. 

3# ore body: located between elevations of 849~511m in Line 35~67 in the north part of the mining 

area, and the length of exposing surface is 559m. It occurs in veins, with overall trend of 340°. he 

ore body surface is controlled by trenching with varying spaces. The shallow parts are at the two 

tunnels for construction at 760 and 720m, controlling 40m and 194m of ore body respectively. 

Average horizontal thickness of ore body is 0.71m, and average Au grade is 15.39×10
-6

. 

4# ore body: located in the east part of the mining area, length of exposing surface is 137.5m. It 

occurs in veins, with trend of 75°, dip of 165°, and dip angle of 77°. The surface is controlled by 2 

trenches, with a adit constructed at elevation of 800m in shallow part, controlling 200m of ore body. 

Average horizontal thickness of ore body is 0.8m, and average Au grade is 10.45×10
-6

. 

See Table 4-1 for other characteristics of ore bodies. 

5.1.2 Mining method 

According to the resource situation and the occurrence conditions of ore body in the mining scope, 

and in combination with the topographical and surface features. The ore body is not qualified for 
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opencast mining. Underground mining is used in this design. 

5.1.3 Mining sequence 

Because there are a lot veins in the north and east area, mining should be mainly in 1# vein during 

mining process. For other veins, stoping principle of from top to bottom and from far to near shall 

be followed in stoping process, according to the occurrence features of veins and the requirements 

of the mining method used in design. For mining of parallel ore bodies in middle section, the 

mining sequence from hanging side to heading side shall be followed. For ore bodies within mining 

scope more than 5~10m far, independent mining can be conducted. For ore bodies less than 5m far, 

reasonable mining sequence can be determined for mining according to occurrence conditions of 

ore bodies. Because there are a lot ore bodies and the spaces between ore bodies at hanging side and 

heading side vary, reasonable mining sequence must be determined according to actual situation. 

5.2 Mining method 

5.2.1 Technical mining conditions 

In view of the occurrence conditions of ore bodies, the ore bodies for mining have the following 

features: 

 (1) Dip angle of ore bodies of 68~78º, belonging to steeply inclined ore bodies. 

 (2) Surface depression is allowed, ore body trend is about 45~1450m, and average 

thickness of main ore body is 1.01m. 

 (3) Gold ore body in this area dominantly occurs in the Archean metamorphic rocks and Mesozoic 

granite. Country rock lithology is mainly migmatization plagioclase amphibolite gneiss, 

amphibolite plagioclase gneiss, migmatite,   and granodiorite, with clear boundary for ore and 

rock. Unweathered country virgin rocks and ore bodies have dense and hard structure, with good 

stability, which do not need support generally. Rocks around the near-surface strongly weathered 

zone (country rock strongly weathered zone is 1.00~2.00m deep and ore body strongly weathered 

zone is 0.2~2.00m deep) and fracture zone are loose and broken, having weak structure and poor 

stability, so pay attention to support in mining and driving. Engineering geological conditions of ore 

deposit are simple. 

The ore is free of agglomeration and spontaneous combustion. 

Physical-mechanical parameters of rock: 

Ore weight: 2.93t/m
3
 

Loose coefficient: 1.5 for rock 

Coefficient of hardness: f=8~10 

5.2.2 Selection of mining method 

According to the occurrence features of ore bodies within design scope, the open-stope method is 

suitable for mining of ore bodies in this area. In combination with the present production situation 

of the mine, waste-lifting stoping method is recommended in design. 

With simple structure, easy management, easily grasped technology and small ratio of mining and 

cutting, waste-lifting stoping method needs simple equipment, which is easy to supply. It is widely 

used in gold mines, with small investment, but poor ventilation in mining field. 

It is designed to arrange 36 ore blocks for stoping, respectively in middle sections of 716m and 

636m in the north area as well as in middle sections of 647m and 607m in the north area. 

5.2.3 Stoping technology and equipment selection 

5.2.3.1 Resuing stoping method 
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 (1) Structure parameter 

Ore block is arranged along with strike with length of 60m. The height of ore block is 40m and the 

width of ore block is the thickness of ore body, and top pillar is 3m and bottom pillar is 5m without 

rib pillar. Interval of ore winze is 20m and interval of barren rock winze is 20m. 

 (2) Development and cutting 

Development and cutting engineering includes along-vein transportation roadway, development 

parvis, barren rock winze and cutting roadway. 

Development and cutting equipments: YT-27 type and YSP-45 type jackdrills are used for rock 

drilling, Z-30 type rock loader is used for rock loading to slag, and the working surface is equipped 

with a JK58-2ˉ4.5 type local fan to assist and strengthen stope ventilation.  

 (3) Stoping technology 

Stoping work begins with cutting roadway. Stratified impelling from bottom to top is implemented 

and ore is dropped in the shallow hole. Blast holes are arranged alternatively with 1.5-2.0m hole 

depth, 0.5m array pitch and 0.6-0.8m hole spacing. No.2 emulsion explosive is used for blasting 

with detonating by millisecond detonating tube. It is necessary to impel from one wing to the other 

wing with stope width less than 1.0m fraction. The caving hanging side wall rock is used for filling 

stope to make the height of stoping work keep 2.0m and width keep 1.2m. Surplus barren rocks are 

removed through barren rock winze and broken ores are poured into ore winze by hand. Ore and 

barren rock winze are made of steel plates with 4mm thickness and formed circle with 0.6m 

diameter, each section winze height is 0.4m, and the partition on the end of development parvis 

adopts 1.5-2.0m, No.12 joist steel vertical ore body strike groove to inset. 

Stoping equipments: YT-27 type jackdrill is used for rock drilling, and each stoping equipment is 

equipped with a JK58-2ˉ4.0 type local fan to assist and strengthen stope ventilation. 

Stoping operating sequence is: rock drilling, blasting, ventilation, local ore drawing, flat field 

timbering for two days and nights and three cycles. See stoping operation cyclogram 5-1 for 

detailed information. 

Stope comprehensive production capacity is 25t/d. 

Stoping operation cyclogram of resuing stoping method 

Table 5-1 

 

Serial No. Operation type Time (h) Shift 

1 Preparation and 

prying flat site 

1    

2 Rock drilling 5    

3 Charging and 

blasting 

2    

4 Ventilation  1.5    

5 Ore removal 6.5    

 

 (4) Ore pillar stoping 

In order to reduce ore loss and ensure safely stoping ore pillar, after finishing stoping ore room of 

this middle segment, stope directly the top pillar of this middle segment. The bottom pillar of this 

middle segment can be recycled at intervals, and it is also possible to replace the ore bottom pillar 

with the artificial false bottom before stoping. 

 (5) Stope ventilation  

Fresh wind current is transported from the transportation roadway, across-vein roadway, 
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development parvis outside of vein to stope, while polluted wind is discharged to the wind roadway 

from the development parvis of the other side, and discharged ground surface from the air shaft. 

The working surface with insufficient fresh wind current is assisted to ventilate by the JK58-2ˉ4.5 

type local fan. 

 (6) Stope support and empty area handling 

Stope will be pried and supported before rock drilling by next shift. Because rock stability in this 

area is relatively good, and generally needs to be supported, but the section with unstable local top 

plate shall be strengthened and supported, anchor rod or anchor rod plus metal net can be used for 

supporting, but support shall not influence on caving hanging side wall rock as premise to ensure 

stability and safety of stope. 

After finishing stoping ore room and ore pillar, ladder erected in the development parvis shall be 

removed, and the lower ore removal mouth shall be plugged. The underground drifted barren rocks 

are used for fill the development parvis on the upper mouth of the development parvis, and the 

handling measures in the empty area shall not influence on roadway transportation and underground 

ventilation. 

 (7) Determination of loss rate and dilution rate and measures of reducing loss rate and dilution rate   

According to the mining technical conditions in the ore deposit, and considering various influence 

factors and referring to the actual situations of adjacent mine, the loss rate and dilution rate of 

mining method are determined respectively to be 8% and 20%. 

Measures of reducing ore loss rate and dilution rate   

1) to enhance production and prospection and make clear ore body  occurrence, and take 

corresponding technical measures according to different occurrence, thickness and stability of ore 

body. 

2) to persist in reasonable mining sequence. 

3) to strengthen top and bottom plate and ore drawing management. 

4) to select reasonably rock drilling and blasting parameters. 

5) to control strictly mining scope. 

 (8) to design indicators. 

Ore block production capacity: 25t/d, 

Loss rate: 8%, 

Dilution rate: 20%, 

Kiloton development and cutting ratio: 48m/kt 

5.2.3.2 Development, cutting and stoping calculation 

 (1) Development and cutting quantities of ore block                            

See table 5-2 for development and cutting quantities of ore block. 

 (2) Stoping ore removal quantity calculation of ore block 

See table 5-3 for stoping ore removal quantity calculation of ore block. 
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Development and cutting engineering table of resuing stoping method 
Table 5-3 

 

 

Ore block stoping calculation table of resuing stoping method 
Table 5-3 

Operation 

stage 

Industrial 

reserves

̂t̃ 

Recovery 

rate 

̂%̃ 

Dilution 

rate 

̂%̃ 

Excavating 

ore quantity 

̂t̃ 

Excavating 

reserves

̂t̃ 

Proportion 

taking up 

excavating 

ore quantity

̂%̃ 

Developing 

operation 
2308 95 9 2409  2193 29.1  

Cutting 

operation 
246 95 9 257  234 3.1  

Stoping 

operation 
5647 90 26 6765  5119 67.84  

Ore plant 4241 92 17.7 4741  3902 51.71  

Ore pillar 1406 87  39.6 2025  1217 16.13  

Total  8201 92 20 9431  7545 100 

 

5.2.4 Mining comprehensive technological indicators 

See table 5-4 for mining comprehensive technological indicators. 

See table 5-5 for main excavating materials consumption.  

Main technical and economic indicator table of mining method 

Table 5-4 

Serial No. Item  Unit  Index  

1 Ore block production capacity t/d 25 

2 Development and cutting ratio m/kt 48 

3 Mining loss rate % 8 

4 Ore dilution rate % 20 

5 Byproduct ore rate % 10 

6 
Rock drilling machine 

efficiency 
t/ machine -team 30~40 

7 Mining work efficiency t/ machine-team 6~8 

8 
Ten thousand ton tunnelling 

ratio 
m/ten thousand t 800 

 Extension  m/ ten thousand t 200 

 Prospection  m/ ten thousand t 100 

Engineering name 
 

Roadway  

Roadway lengtĥ m̃ 
Roadway section 

(m
2
) 

Quantities  

(m
3
) Industrial 

reserves 

(t) One  
 

Total length 

In 

the 

ore 

In the 

rock 
Total  

In the 

ore 

In the 

rock 
Total  

I. Development           

Transportation 

roadway 
1 60 60 5.19  5.19 311.4  311.4 912.4 

Development parvis 2 44 88 5.25  5.25 462  462 1353.7 

Ore winze 3 3 9 1.6  1.6 14.4  14.4 42.2 

Subtotal    157    787.8  787.8 2308.3 

II. Cutting           

Cutting roadway 1 60 60 4.4  4.4 246  246 773.5 

Subtotal    60    246  246 773.5 

Total    148    1033.8  1033.8 3081.8 
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Serial No. Item  Unit  Index  

 Cutting  m/ ten thousand t 480 

 

Main excavating materials consumption table 
Table 5-5 

Item 
Stoping  Tunnelling  

Unit  Index  Unit  Index  

Explosive  kg/t 0.5 kg/m 13 

Blasting 

detonator  
One/t 0.36 One/m 5 

Detonating 

tube 
m/t 0.7 m/m 20 

Drill steel  kg/t 0.04 kg/m 1.2 

Alloy plate g/t 0.28 kg/m 0.08 

wood m
3
/t 0.0004 m3/m 0.001 

Steel  

 

 

kg/t 0.4   

5.3 Mine production capacity 

5.3.1 Mine operation system 

The mine adopts a continuous operation system of 300 days a year, 3 shifts everyday and 8 hours at 

each shift. 

5.3.2 Principles for determination of production capabilities 

The production capability of the mine shall be determined by factors including the volume of the 

mine resources reserved, the market demand of mine products and the difficulty level of the 

condition of the mining technical.  

According to the Resource Reserve Verification Report of the East Duimiangou Gold Mine in Aohan 

Qi, Inner Mongolia Autonomous Region and the requirements of the owner, while at the same time 

take into consideration the production status of the current pithead and the resource prospects, this 

design will be formulated to enable the North Zone and the East Zone to operate simultaneously, 

and the overall production capacity determined shall be 1000t/d, 30×10
4
t/a. 

5.3.3 Verification of the production capacity 

The production capacity verified according to the current geological condition of mine and the 

recommended mining methods and technical condition is as follows: 

 (1) Determine the production capacity according to the number of ore blocks mined at 

simultaneous stoping: 

A=NqKT/(1-Z) 

Wherein: 

A = Annual production capacity of mine, t/a 

N = Number of ore blocks available for arrangement, No. 

K = Ore blocks utilization coefficient, No. 

q = Ore blocks production capacity, t/d 

Z = Percentage of ore byproducts,   %̂10%̃  

T = Annual operation days 

Please refer to table 5-6 for calculation results. 
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Production capacity calculated according to the number of ore blocks mined at simultaneous 

stoping in middle section 

Table 5-6 

 

 

(1) Verification the production capacity according to the annual decrease speed of mining  

A=VSɔŬK1K2/̂1-ɓ̃  

Wherein: 

A = Annual production capacity of mine, t/a 

V = Annual decrease speed, m/a 

S = Stoping area, m
2
 

ɔ= Weight of ore, t/m
3
 

Ŭ= Ore recovery ratio, % 

ɓ= Ore dilution ratio, % 

Please refer to table 5-7 for calculation results. 

Mine production capacity verified according to the annual decrease speed of mining 

Table 5-7 

Elevation 

of the 

middle 

section 

Industrial 

reserves 

of the 

middle 

section 

ore 

(t) 

Quantity 

of ore 

recovered 

in middle 

section 

(t) 

Annual 

decrease 

speed  

(m/a) 

Mining 

area 

(m
2
) 

Dip 

correction 

factor K1 

Thickness 

correction 

factor K2 

Production 

capacity of 

middle section 

(10,000t/a) 

North 
Zone 

       

716 147452 169570 20 1447 1.1 1.1 11.8 

Middle 

section 

elevation(m) 

Number of 

ore block 
available for 

arrangement

̂No.̃  

Effective ore 

block 

utilization 

coefficient 

Number of ore 

block mined at 

simultaneous 

stopinĝ No.̃  

Ore block 

production 

capacity 

(t/d) 

Percentage 

of ore 

byproducts 

(%) 

Production 

capacity of 

middle 

section 

(t/d) 

Production 

capacity of 

middle 

section 

(10,000t/a) 

North Zone        

716 18 0.6 10 25 10 277 8.31 

676 16 0.6 9 25 10 250 7.50 

636 16 0.6 9 25 10 250 7.50 

596 15 0.6 9 25 10 250 7.50 

556 14 0.6 8 25 10 222 6.66 

516 13 0.6 8 25 10 222 6.66 

East zone        

647 19 0.6 11 25 10 305 9.15 

607 18 0.6 10 25 10 277 8.31 

567 18 0.6 10 25 10 277 8.31 
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676 144960 166704 20 1422 1.1 1.1 11.6 

636 142775 164191 20 1401 1.1 1.1 11.4 

596 129941 149432 20 1275 1.1 1.1 10.4 

556 98341 113092 20 965 1.1 1.1 7.9 

516 20649 23746 20 203 1.1 1.1 1.7 

East Zone        

647 140922 162060 20 1383 1.1 1.1 11.3 

607 137893 158577 20 1353 1.1 1.1 11.0 

567 134407 154568 20 1319 1.1 1.1 10.8 

 

 (3) Comprehensive analysis 

Form the above mentioned technical and economic proof, we can conclude that, the operation 

capacity of the two middle section verified by the number of ore blocks at simultaneous stoping can 

reach a scale of 1000t/d, is completely practical from the technical aspects.  

For in this design 27 ore bodies which are mainly 1# ore body are used, while some small ore 

bodies were not used due to low level of exploration. Thus, those ore bodies might be used for 

production with the deepening of the exploration degree, which in return will increase the 

recoverable reserves and at the same time lengthen the service life. 

In summary, the Duimiangou Gold Mine is of promising resource prospects. We shall strengthen the 

geological exploration after the mine is put into operation, thus to increase the recoverable resource 

and to enable the sustainable and stable development of the mine. 

Consider from all aspects, the recommended mine scale in the design shall be 1000t/d. 

5.3.4 Mine service life 

The designed usable reserve of the Duimiangou Gold Mine shall be: quantity of ore: 1740824 t, 

gold grade: 9.63×10
-6

, and weight of the gold metal: 16765.52kg. 

Mine service life calculating method: t=QŬ/A(1-ɓ) 

=174.0824×0.92/30×(1-0.2) 

= 6.7 years 

 

Wherein: The calculated service life of the North Zone shall be 5.2 years while those of the East 

zone shall be 4.9 years. 

Wherein: A = Annual production capacity of mine, t/a 

Q = Industrial reserve, 10,000t  

Ŭ = Ore recovery ratio, % 

ɓ = Ore dilution ratio, % 

t = service life, year 

5.4 Mine deposit exploitation 

5.4.1 Rock moving range 

Take in to consideration of the characteristic of rocks, the occurrence characteristic of the ore body 

and the mining method selected, and by making reference to similar mines, this design selects a 

displacement angle of 65
o
 for both the hanging rock and the heading rock, and a displacement angle 
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of 70
o
 for flank rock; while at the same time take into account the unexplored area, thus to 

delimitate the caving boundary, and determine the location of the major sinking and driving project, 

and the surface project. 

5.4.2 Selection of exploitation schemes 

5.4.2.1 Selection basis 

 (1) Current mining status established 

 (1) According to the occurrence status, geographical and geological condition of the ore 

body and the mining method used. 

 (3) The heating period shall last from October of the first year to April of the next year for mines at 

cold regions. 

 (4) The design scope 1000t/d. 

5.4.2.2 Scheme selection 

The open-cut mining is not suitable for this ore deposit, after taken into consideration of the deposit 

characteristics, geological condition, design scope of the ore body, and the current mine exploration 

status; thus in the design the scheme of adit cut - open vertical shaft exploitation is recommended, 

because the ore body is having a steep dip and is very deeply buried. For the ore bodies in the 

mining scope are huge in number and scattered, thus the scheme of exploiting by zones is selected, 

in which the mining area near the north which mainly contains 1# ore body is taken as a exploiting 

system called North Zone; while the mining area near the east which mainly contains 1# ore body is 

taken as a exploiting system called East Zone; besides, the mining area mainly contains 2# ore body 

is taken as a exploiting system called South Zone. The North Zone and East Zone shall be exploited 

as initial mining zones, while the South Zone shall be taken as reserve mining zone which will not 

be exploited at present. 

5.4.3 Brief introduction of the haulage of the exploited mine 

5.4.3.1 Brief introduction of the haulage of the exploited mine for North Zone 

 (1) Lifting system 

The open vertical shaft is located at the heading side of the ore body in vicinity of the No.19 

exploration line, and which is having a coordinate of X=4648382.00, Y=40525822.00, Z=740.00, a 

net shaft diameter of ø3.7m, a excavation profile of 13.85m
2
, a net profile of 10.75m

2
, and a shaft 

depth of 236m. Besides, a monochord winding type hoisting machine of the 2JK-2.5/20 model, 

which is having a motor power of 250kw and a hoisting container of the 2
#
 double layer cage type is 

equipped for which. The open vertical shaft is used to hoisting ore, waste rock, staffs and materials. 

After being hoisted to the 716m adit, the ore shall be transported to the surface by electric 

locomotive, which will be transported to the crude ore storage bin by cars, while the waste rock 

shall be transported to the waste-rock yard at the pithead for disposal. 

A new man and material passage shaft locates at the heading side of the ore body in vicinity of the 

No.47 exploration line is excavated at the 1# pithead of the North Zone, and which is having a shaft 

diameter of ø3.5m, a excavation profile of 12.57m
2
, a net profile of 9.62m

2
, and a shaft depth of 

296m. Besides, a monochord winding type hoisting machine of the 2JK-2.0/20 model, which is 

having a motor power of 170kw and a hoisting container of the 2
#
 double layer cage type is 

equipped for which.  

 (2) Transportation system 

The under-well ore and rock shall be transported by 12 YFC0.7(6) ore wagon driving by ZK3-6/250 

electric locomotive. 

 (3) Drainage system 
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The under-well water sump is located at the middle section of 516m; inrush water of each middle 

section under the well shall be discharged into the middle section water sump through water release 

holes and raises, and which will be discharged to the earth surface by the open vertical shaft at a 

time. 

 (4) Ventilation system 

#1 pithead of the North Zone adopts the ventilation system of the double-wings diagonal exhaust 

ventilation system, in which the fresh air will enter from the open vertical shaft, passing the haulage 

tunnel, raise and finally reach the mining operation face. While the polluted air will enter the return 

air course from the return air raise, then enter the double-wings air shaft by the air return cross cut, 

and finally be expelled from the earth surface.  

#2 pithead of the North Zone adopts the ventilation system of the sing-wings diagonal exhaust 

ventilation system, in which the fresh air will enter from the open vertical shaft, passing the haulage 

tunnel, raise and finally reach the mining operation face. While the polluted air will enter the return 

air course from the return air raise, then enter the air shaft by the air return cross cut, and finally be 

expelled from the earth surface.  

 (5) Middle section division 

The recommended elevation of the middle section in the design is 40m according to the dip and the 

thickness of the ore body, the exploration degree of mine deposit, the mining method designed, and 

the practical division of similar mines. 

The concrete middle sections are 716m, 676m, 636m, 596m, 556m, and 516m.  

 (6) Middle section station 

The station under the open vertical shaft is located at the end of the middle section while the station 

for staffs and materials passage shaft shall be a circular station, both of which are designed 

according to the traffic volume under the well. 

5.4.3.2 Brief introduction of the haulage scheme of the transportation mine for East Zone 

 (1) Lifting system 

The open vertical shaft is located at the heading side of the ore body in vicinity of the No. 0 

exploration line, and which is having a coordinate of X=4647956.00, Y=40526086.00, Z=725.00, a 

net shaft diameter of ø3.7m, a excavation profile of 13.85m
2
, a net profile of 10.75m

2
, and a shaft 

depth of 170m. Besides, a monochord winding type hoisting machine of the 2JK-2.5/20 model, 

which is having a motor power of 250kw and a hoisting container of the 2
#
 double layer cage type is 

equipped for which. The open vertical shaft is used to hoisting ore, waste rock, staffs and materials. 

After being hoisted to the 685m adit, the rock shall be transported to the surface by electric 

locomotive, which will be transported to the crude ore storage bin by cars, while the waste rock 

shall be transported to the waste-rock yard at the pithead for disposal. 

 (2) Transportation system 

The ore and rock under the well shall be transported by 12 YFC0.7(6) ore wagon driving by 

ZK3-6/250 electric locomotive. 

 (3) Drainage system 

The under well water sump is located at the middle section of 567m; inrush water of each middle 

section under the well shall be discharged into the middle section water sump through water release 

holes and raises, and which will be discharged to the earth surface by the open vertical shaft at a 

time. 

 (4) Ventilation system 

The East Zone adopts the ventilation system of the sing-wings diagonal exhaust ventilation system, 
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in which the fresh air will enter from the open vertical shaft, passing the haulage tunnel, raise and 

finally reach the mining operation face. While the polluted air will enter the return air course from 

the return air raise, then enter the tailgate through the air return cross cut, and finally be expelled 

from the earth surface.  

 (5) Middle section division 

The recommended elevation of the middle section in the design is 40m according to the dip and the 

thickness of the ore body, the exploration degree of mine deposit, the mining method designed, and 

the practical division of similar mines. 

The concrete middle sections are 647m, 607m, 567m, 527m, 487m, 447m, 407m and 367m 

separately. 

All middle sections below 527m shall be exploited in the later stage of production. 

 (6) Middle section station 

The station under the open vertical shaft is located at the end of the middle section according to the 

traffic volume under the well. 

5.5 Mine ventilation 

5.5.1 Ventilation system 

To ensure the normal and safety production in the well, and guarantee the providing of stable air 

flow in the well, mechanical ventilation methods is adopt in the design according to the occurrence 

condition and the exploiting system formulated. 

After taken into consideration both the longitudinal characteristic of the ore body and the exploiting 

scheme, we determine to adopt the ventilation system of the double-wings diagonal exhaust 

ventilation system for #1 pithead of the North Zone, in which the fresh air will enter from the open 

vertical shaft, passing the haulage tunnel, raise and finally reach the mining operation face. While 

the polluted air will enter the return air course from the return air raise, then enter the double-wings 

air shaft by the air return cross cut, and finally be expelled from the earth surface. 

#2 pithead of the North Zone adopts the ventilation system of the sing-wings diagonal exhaust 

ventilation system, in which the fresh air will enter from the open vertical shaft, passing the haulage 

tunnel, raise and finally reach the mining operation face. While the polluted air will enter the return 

air course from the return air raise, then enter the air shaft by the air return cross cut, and finally be 

expelled from the earth surface. 

The East Zone adopts the ventilation system of the sing-wings diagonal exhaust ventilation system, 

in which the fresh air will enter from the open vertical shaft, passing the haulage tunnel, raise and 

finally reach the mining operation face. While the polluted air will enter the return air course from 

the return air raise, then enter the tailgate through the air return cross cut, and finally be expelled 

from the earth surface. 

For the mine is located at a cold region, the air shall be preheated at the shaft entrance. 

5.5.2 Operation system for mine for mine ventilation 

The continuous ventilation operation system is adopted for the areas under the well. 

5.5.3 Air flow calculation 

The air flow needed by the mine which is calculated according to the working face shall be the sum 

of the air flow needed by each working face and the air flow chamber ventilated independently. The 

total air leakage factor of inside and outside shall be 1.2. The air flow of the reserved stope shall be 

a half of that of the operation stope. Please refer to table 5-8, for air flow calculation of North Zone 

and East Zone. The total air flow of the North Zone is 30m
3
/s, of which air flow of the west side 

and east side are 12m
3
/s and 18m

3
/s separately; the total air flow of the East Zone is also 30m

3
/s. 
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Air flow r equirement calculated according to working face 

Table 5-8 

Name of the 

working face 

Number of 

working face 

(No.) 

Ventilation 

profile 

̂ϒ̃ 

Wind speed for 

dust removing 

̂m/s) 

Air flow  

(m
3
/s̃  

Air leakage 

factor  

Air flow 

calculated 

(m
3
/s̃  

Stoping working 

face 
18 2 0.5 18   

Reserved stope 6 2 0.25 3.0   

Working surface 

excavated through 
3 6 0.25 3.0   

Chamber  6   1.0   

total    25 1.2 30 
                    

The total ventilation air flow of the mine is 30m
3
/s which is the maximum value selected form air 

flow values calculated according to the above mentioned methods, and checked according to the 

maximum number of staffs working under well at a shift. 

5.5.4 Calculation of mine ventilation resistance 

The mine ventilation resistance shall be calculated according to the following formula: 

    
3

2

s

qLP
h i

i

¶¶¶
=
a

 

Wherein: 

ih ̗ Fractional resistance of the tunnel ventilation, Pa 

Ŭ̗  Fractional resistance coefficient of the tunnel ventilation, NS
2
/m

4
 

P ̗ Peripheral length of the tunnel ventilation profile, m 

L ̗ Length of tunnel, m 

S ̗ Area of the of the tunnel ventilation profile, m
2
 

iq
 ̗ Air flow of tunnel, m

3
/s 

The above sea level factor shall be 1.25. 

For there are many ore bodies in North and East zone, and the exploiting tunnel varies greatly in 

different part, thus it is difficult to calculate the negative pressure; in this designing, the negative 

pressure of the No.1 pithead and the No.2 Pithead of the North Zone are 220pa and 430pa 

respectively, while those of the East Zone is 530pa; all of them are determined by estimating and 

making reference to similar mine exploiting system. 

5.5.5 Local ventilation  

Mine master negative pressure ventilation is adopted for backstopping working face. As for blind 

drift tunneling, working face mining and cutting, stope blasting with difficulty of ventilation, local 

fan reinforcement ventilation is used. Press-in type ventilation is generally used for backstopping 

working face. As for blind drift, press-pump mixed ventilating is adopted while pumping ventilating 

is for stope. Local fan model selected during design is JK58-2ˉ4.5. 

5.5.6 Ventilation equipment  

Ventilation walls shall be installed in middle of each air intake section to prevent fresh wind 

contacting from waste wind on the basis of designed ventilation system.  
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5.6 Sinking and driving engineering  

5.6.1 Shaft  

Subsection developing is adopted in the mining area which shall be divided into North Zone and 

East Zone. Adit-shaft developing is used as developing system for both zones where adit-vertical 

shaft + material well developing for North Zone and adit-vertical shaft developing for East Zone. 

Vertical shaft is used for hoisting of ore, chats, personnel and material.  

No specific demonstration is available for wall rock stability and degree of crushing due to lack of 

materials such like bore hole columnar section for vertical shaft geological engineering, therefore 

circular section is adopted for design of vertical shaft. It has the advantage of good loading 

condition which is appropriate for more complicated geological conditions, slight ventilation 

resistance and convenient construction of drilling and building. Because borehole wall safety and 

shaft equipment requires high level of wall strength, concrete supporting is adopted for wall of shaft. 

In case of crushed zone, faultage and area with unstable wall rock, reinforced concrete supporting 

shall be adopted where necessary.  

See attached Figure 882-9-1 for shaft section. 

Condition of shaft design:  

Vertical shaft diameter of North Zone is 3.7m, net section is 10.75m
2
 and tunneling section is 

13.85m
2
. Depth of bottom well is 12m with total length of 236m. Concrete supporting is adopted 

while its thickness is 250mm. With the purpose of concentrating mining and decreasing tunnel 

quantities, an ore winze and a barren rock is set in North Zone.  

Vertical shaft diameter of East Zone is 3.7m, net section is 10.75m
2
 and tunneling section is 

13.85m
2
. Depth of bottom well is 12m with total length of 170m. Concrete supporting is adopted 

while its thickness is 250mm. 

Diameter of material vertical shaft is 3.5m, net section 9.62ϒ and tunneling section is 12.57m
2
. 

Depth of bottom well is 12m with total length of 296m. Concrete supporting is adopted while its 

thickness is 250mm. 

Shaft supports are mainly made of concrete with thickness of 250mm. In case of crushed area, 

unstable rock formation and water bursting location, corresponding reinforced supporting and water 

plugging and water proof measures shall be considered to adopt. No.2 double-layer single cage is 

selected for shaft hoisting conveyance, which is equipped with single cord hoister. All three vertical 

shafts shall be clear-sighted shaft. Steel head frame and well head room shall be set around pithead.  

All shaft equipments shall be steel tank girder, composite steel-wooden cage guide and metal ladder 

way. Hoist way, balance weight way, ladder way, inter-stage and cable way shall be set in vertical 

shaft. Interlayer spacing between cage guide girder and ladder landing is 4m. Simple anchor stock 

method is adopted for fixing of cage guide girder.  

5.6.2 Chamber project 

In North Zone, drainage pumping station, pump room (including distribution room): 450m
3
,and 

water sump: 400m
3 
shall be set at the 516m middle section at the well bottom; while in East Zone, 

drainage pumping station, pump room (including distribution room): 450m
3
,and water sump: 400m

3 

shall be set at the 567m middle section at the well bottom. 

A substation chamber of 200m
3 

within the mining area shall be set at the North and East Zone 

separately and which shall be supported by 250mm concrete support. 

Please refer to table of infrastructure project quantity for detailed information of the quantity of 

each chamber. 
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5.7 Quantity of infrastructure project  

5.7.1 Infrastructure scale and quantity of infrastructure project  

5.7.1.1 Infrastructure scale 

The infrastructure scale of this project shall includes: open vertical shaft project, staffs and materials 

passage shaft project, draw shaft project, middle section exploiting project, mining and cutting 

project, ventilation project and prospecting project etc. in North Zone; open vertical shaft project, 

middle section exploiting project, mining and cutting project, ventilation project and prospecting 

project etc. in East Section; all of which will constitute a complete exploiting, transportation, 

ventilation, drainage and stoping etc. systems for the mine, thus to ensure the realize of the 1000t/d 

production capacity.  

5.7.1.2 Quantity of infrastructure project 

 (1) Quantity of infrastructure project: 74214m
3
, which can be converted 18553m linear meter of 

4m
3
. 

Wherein: Exploration is 44981m
3
, which can be converted 11244m linear meter of 4m

3
. 

Mining and cutting is 10000m
3
, which can be converted 2500m linear meter of 4m

3
. 

Exploration is 19233m
3
, which can be converted 4809m linear meter of 4m

3
. 

Please refer to table 5-9 for detailed information of infrastructure project quantity. 

 

 



 

 97 

Table of the infrastructure project quantity  
Table 5-9 

Serial 

number 

Project 

name  

Hardness 

factor 

 f 

Support  
Length 

(m) 

Profile Excavation 

amount 

(m
3
) 

Support 

amount 

(m
3
) 

remark 
Type  

Thickness 

(mm) 

Excavation 

(m
2
) 

Net 

(m
2
) 

I North Zone          

(I) 
Vertical 

shaft 
         

1 Shaft  8ð10 Concrete 250 236 13.85 10.75 3269 732  

2 
Horse-head 

ingate 
8ð10 concrete 250    590 100  

 subtotal       3859 832  

(II)  
Material 

shaft 
         

1 Shaft 8ð10 Concrete 250 296 12.57 9.62 3721 873  

2 
Horse-head 

ingate 
8ð10 concrete 250    1308 228  

 subtotal       5029 1101  

(III)  Draw shaft          

1 
Ore drawing 

shaft 
8ð10 

Without 

support 
 185 4.9  907   

2 

Ore 

depositing 

section 

8ð10 
Without 

support 
 15 9.6  144   

3 

Ore 

dumping 

chamber 

8ð10 
Without 

support 
    175   

4 
Ore loading 

chamber 
8ð10 

Without 

support 
    40   

5 

Waste rock 

drawing 

shaft 

8ð10 
Without 

support 
 185 4.9  907   

6 

Ore 

depositing 

section 

8ð10 
Without 

support 
 15 9.6  144   

7 

Ore 

dumping 

chamber 

8ð10 
Without 

support 
    175   

8 
Ore loading 

chamber 
8ð10 

Without 

support 
    40   

9 

Ore 

dumping 

station 

8ð10 Shotcrete 100    542 44  

10 
Ore loading 

station 
8ð10 Shotcrete 100    2710 220  

 Subtotal       5783 264  

̂ʛ̃  
716 middle 

section 
         

1 Cross cut 8ð10 
Without 

support 
 50 5.19  260   

2 Station 8ð10 
Without 

support 
 30 7.17  215   

3 
Haulage 

tunnel 
8ð10 

Without 

support 
 760 5.19  3944   

4 

Mineral 

exploration 

tunnel along 

8ð10 
Without 

support 
 550 4.00  2200   
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Serial 

number 

Project 

name  

Hardness 

factor 

 f 

Support  
Length 

(m) 

Profile Excavation 

amount 

(m
3
) 

Support 

amount 

(m
3
) 

remark 
Type  

Thickness 

(mm) 

Excavation 

(m
2
) 

Net 

(m
2
) 

the vein 

5 

Mineral 

exploration 

tunnel 

across the 

vein 

8ð10 
Without 

support 
 240 4.00  960   

6 
Exploratory 

raise 
8ð10   400 3.75  1500   

7 
Substation 

chamber 
8ð10 Concrete 250 8   200 18  

 Subtotal       9279 18  

̂ʜ̃  
676 middle 

section 
         

1 Cross cut 8ð10 
Without 

support 
 80 5.19  415   

2 Station 8ð10 
Without 

support 
 30 7.17  215   

3 
Haulage 

tunnel 
8ð10 

Without 

support 
 620 5.19  3218   

4 

Mineral 

exploration 

tunnel along 

the vein 

8ð10 
Without 

support 
 440 4.00  1760   

5 

Mineral 

exploration 

tunnel 

across the 

vein 

8ð10 
Without 

support 
 160 4.00  640   

6 
Exploratory 

raise 
8ð10   260 3.75  975   

 Subtotal       7223   

(VI)  
516 middle 

section 
         

1 Cross cut 8ð10 
Without 

support 
 160 5.19  830   

2 Station 8ð10 
Without 

support 
 30 7.17  215   

3 
Haulage 

tunnel 
8ð10 

Without 

support 
 780 5.19  4048   

4 Pump room 8ð10 Shotcrete 100    450 54  

5 Water sump 8ð10 
Without 

support 
    400   

 subtotal       5944 54  

(VII)  
Air shaft 

project 
         

1 
Return air 

shaft 
8ð10 

Without 

support 
 282 5.0  1410   

2 
Return air 

course 
8ð10 

Without 

support 
 260 5.19  1349   

 Subtotal       2759   

(VIII)  
Mining and 

cutting 

project 

8ð10 
Without 

support 
    5000   

(IX)  716 adit 8ð10 Without  86 5.19  446   
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Serial 

number 

Project 

name  

Hardness 

factor 

 f 

Support  
Length 

(m) 

Profile Excavation 

amount 

(m
3
) 

Support 

amount 

(m
3
) 

remark 
Type  

Thickness 

(mm) 

Excavation 

(m
2
) 

Net 

(m
2
) 

support 

 
Total of the 

North Zone 
      45322 2269  

 

II  

 

East Zone 
         

̂Ĩ 
Vertical 

shaft 
         

1 Shaft 8ð10 Concrete 250 170 13.85 10.75 2355 527  

2 
Horse-head 

ingate 
8ð10 Concrete 250    354 114  

 Subtotal       2709 641  

(II)  
647 middle 

section 
         

1 Cross cut 8ð10 
Without 

support 
 40 5.19  208   

2 Station 8ð10 
Without 

support 
 30 7.17  215   

3 
Haulage 

tunnel 
8ð10 

Without 

support 
 789 5.19  4095   

4 

Mineral 

exploration 

tunnel along 

the vein 

8ð10 
Without 

support 
 600 4.00  2400   

5 

Mineral 

exploration 

tunnel 

across the 

vein 

8ð10 
Without 

support 
 240 4.00  960   

6 
Exploratory 

raise 
8ð10   360 3.75  1350   

7 
Substation 

chamber 
8ð10 concrete 250 8   200 18  

 Subtotal       9428 18  

(III)  
607 middle 

section 
         

1 Cross cut 8ð10 
Without 

support 
 60 5.19  311   

2 Station 8ð10 
Without 

support 
 30 7.17  215   

3 
Haulage 

tunnel 
8ð10 

Without 

support 
 660 5.19  3425   

4 

Mineral 

exploration 

tunnel along 

the vein 

8ð10 
Without 

support 
 540 4.00  2160   

5 

Mineral 

exploration 

tunnel 

across the 

vein  

8ð10 
Without 

support 
 240 4.00  960   

6 
Exploratory 

raise 
8ð10   300 3.75  1125   

 subtotal       8197   

(IV)  567 middle          
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Serial 

number 

Project 

name  

Hardness 

factor 

 f 

Support  
Length 

(m) 

Profile Excavation 

amount 

(m
3
) 

Support 

amount 

(m
3
) 

remark 
Type  

Thickness 

(mm) 

Excavation 

(m
2
) 

Net 

(m
2
) 

section 

1 Cross cut 8ð10 
Without 

support 
 60 5.19  311   

2 Station 8ð10 
Without 

support 
 30 7.17  215   

3 
Haulage 

tunnel 
8ð10 

Without 

support 
 160 5.19  830   

4 Pump room 8ð10 shotcrete 100    450 54  

5 Water sump 8ð10 
Without 

support 
    400   

 subtotal       2207   

(V) 
Air shaft 

project 
         

1 
Return air 

shaft 
8ð10 

Without 

support 
 120 5.0  600   

2 
Return air 

course 
8ð10 

Without 

support 
 80 5.19  415   

 Subtotal       1015   

(VI)  

Mining and 

cutting 

project 

8ð10 
Without 

support 
    5000   

(VII)  685 adit 8ð10 
Without 

support 
 65 5.19  337   

 
Total of East 

Zone 
      28892 659  

 
Total of all 

zones 
      74214 2928  

 

 

 (2)Materials consumption 

Steels: 145t; timber: 50m
3
; cement: 1600t. 

5.7.3 Infrastructure construction schedule 

5.7.3.1 Engineering principles of infrastructure construction 

 (1) When the mine is put into production, development, haulage, drainage and ventilation system 

must be completed and meet requirements of design; after the mine is put into production and 

arrives at production capability, three grade reserves remain; working procedures of development, 

exploration, production and cutting and stoping shall maintain reasonable preacting relations. 

 (2) To enhance mine construction, shorten infrastructure construction period and realize earlier 

production, feasible plan for establishment of technique ration shall be selected to create preferable 

conditions to conduct parallel operation as far as possible.  

 (3) On the premise of completing key project and whole construction on schedule, during the 

period of infrastructure construction measures shall be taken to ensure accomplished project 

quantity of each year, each season and each month is in line with the quantity of simultaneously 

operating rock-drill machines. 

5.7.3.2 Arrangement of infrastructure construction 

First external shaft of north zone, material shaft and external shaft of east zone are constructed; then 

along-vein drift is constructed. At the same time, we will excavate cross-vein drift till the end of the 

ore body along the trend to control ore body. Finally, the ventilating shaft is excavated to form 
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development system. 

5.7.3.3 Infrastructure construction schedule 

Lane construction speeds are as follows: 

Shaft: 50-60m/month 

Drift: 70-90m/month 

Raise rock hole: 70ð80m/month 

Underground chamber: 400m
3
/month 

Infrastructure construction time: 1.0 year. 

5.8 Excavating schedule 

5.8.1 Compiling principles of excavating schedule 

 (1)On the basis of mining technique conditions, we insist in the principles of "mining both poor 

and rich areas, thin and thick layers and both major and minor ores". Meanwhile, in the hope of 

improving enterprise economic efficiency, we may take measures to mine rich sections in advance 

provided that reasonable mining sequence is not disobeyed.  

shall coordinate with infrastructure schedule so that infrastructure can dovetail with production 

and that three grade ore reserves satisfy sustainable and balanced production. 

5.8.2 Stoping schedule 

 (1)Ore content of mine shall be reserved to three grades after arrival at full capacity. 

Development: 450000t remaining for 3 years. 

Mining preparation: 150000t remaining for 1 year. 

Winning: 90000t remaining for 0.6 years. 

See Table 5-10 for stoping schedule. 

Table of underground stoping schedule 

Table 5-10 

Name 

of 

middle 

section 

Designed reserves Produced ores  

Loss 

rate 

(%) 

Dilute 

rate 

(%) 
Ore 

content(t) 

Grade 

(×10
-6
) 

Metal 

content(kg) 

Ore 

content(t) 

Grade 

(×10
-6
) 

Metal 

content(kg) 

North 

zone 
684118 10.95 7488.71 786736 8.76 6891.8 8 20 

East 

zone 
641115 6.68 4284.28 737282 5.34 3940 8 20 

South 

zone 
415591 12.01 4992.53 477930 9.61 4591.9 8 20 

Sum  1740824 9.63 16765.52 2001948 7.7 15423.8 8 20 

Name 

of 

middle 

section 

The first year The second year   

Ore 

content(t) 

Grade 

(×10
-6
) 

Metal 

content(kg) 

Ore 

content(t) 

Grade 

(×10
-6
) 

Metal 

content(kg) 

  

  

North 

zone 
150000 8.76 1314 150000 8.76 1314   

East 

zone 
150000 5.34 801.6 150000 5.34 801.6   

South 

zone 
        

Sum  300000 7.05 2115.6 300000 7.05 2115.6   
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Name 

of 

middle 

section 

The third year The forth year   

Ore 

content(t) 

 

Grade 

(×10
-6
) 

Metal 

content(kg) 

Ore 

content(t) 
Grade(×10

-6
) 

Metal 

content(kg) 

  

  

North 

zone 
150000 8.76 1314 150000 8.76 1314   

East 

zone 
150000 5.34 801.6 150000 5.34 801.6   

South 

zone 
        

Sum  300000 7.05 2115.6 300000 7.05 2115.6   

Name 

of 

middle 

section 

The fifth year The sixth year   

Ore 

content(t) 

Grade 

(×10
-6
) 

Metal 

content(kg) 

Ore 

content(t) 

Grade 

(×10
-6
) 

Metal 

content(kg) 

  

  

North 

zone 
150000 8.76 1314 36736 8.76 321.8   

East 

zone 
137282 5.34 733.6      

South 

zone 
12718 9.61 122.2 263264 9.61 2529.4   

Sum  300000 7.23 2169.8 300000 9.5 2851.25   

Name 

of 

middle 

section 

The seventh year      

Ore 

content(t) 

Grade 

(×10
-6
) 

Metal 

content(kg) 

     

     

North 

zone 
        

East 

zone 
        

South 

zone 
201948 9.61 1940.3      

Sum  201948 9.61 1940.3      

 

 

 

 

 




