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Executive Summary 

Jade Road Investments Limited (ñJade Roadò, the ñCompanyò or the ñClientò) commissioned SRK 

Consulting China Limited (ñSRKò) to undertake an independent review on all relevant technical aspects of 

the Zhuangpeng Dolomite Project (ñZhuangpeng Projectò or ñthe Projectò), which is located in Linfen City, 

Shanxi Province, the Peopleôs Republic of China (ñP.R. Chinaò).  SRK conducted an independent technical 

report on the Project in March 2014 and March 2018, and this report is an updated report in accordance with 

the requirements of the Australasian Joint Ore Reserves Committee Code 2012 Edition (ñJORC Code 2012ò). 

It is understood that the SRK Competent Personôs Report update (the ñReportò) is proposed to provide the 

Company and its potential investors and possible future shareholders with a review of the Projectôs operation. 

 

 

Summary of Principal Objectives 
 

The principal objective of this Report is to provide the Company and its potential investors and possible 

future shareholders an unbiased technical assessment of the risks and opportunities associated with the 

Project. 

 

 

Outline of Work Program 
 

The work program for this report consisted of a review of data provided and a virtual site inspection from 

January to February 2021, due to the Covid-19 travel restriction. 

 

SRK has previously undertaken the following: 

 

¶ site visits in September 2011, September 2012, June 2013, March 2014 and January 2018;  

¶ virtual site inspection in January 2021 by the clients under SRKôs guidelines and requirements; 

¶ discussions with Company personnel and the relevant geological mining professionals and 

consultants who conducted the geological exploration and feasibility study;  

¶ Quality Assurance and Quality Control (ñQA/ QCò) supervision for the Zhuangpeng Mine between 

October 2011 and May 2012;  

¶ Mineral Resource and Ore Reserves and estimation of the mine in January 2012; and  

¶ analysis of the data provided by the Company and generated by SRK.  

 

 

Results 
 

Overall 
 

The Project is located approximately 40 kilometres (ñkmò) east of Xi  County, 90km northwest of Linfen 

City, or 220km southwest of Taiyuan, the capital city of Shanxi Province, P.R.  China.  The Zhuangpeng 

Mine is an open pit dolomite mine.  The Zhuangpeng mining license covers an area of 2.3063 square 

kilometres (ñkm2ò) and allows a mining capacity of 0.3million tonnes per year (ñMtpaò) ore/ dolomite.  The 

designed capacity is 3Mtpa.  The Company plans to crush all the mined dolomite ore and sell it as raw 

material for dolomite smelting and building stone.  The stripped wall rocks (waste rock) will also be sold as 

building stone.  A production line with a capacity of 0.3Mtpa ore has been running on the mine site.  The 

properties are relatively easy to access from Linfeng City or Xi County. 

 

The Zhuangpeng dolomite deposit is situated in the southern part of the Lvliang uplift, which is part of the 

Sino-Korean paraplatform.  This region is dominated by Palaeozoic sedimentary rocks with less developed 
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faults and no magmatic activity.  The deposit is hosted in the upper Cambrian-lower Ordovician Sanshanzi 

Formation, strikes nearly north-south and dips to the east with dip angles varying from 6° to 8°. 

Under SRKôs supervision, two mineralised bodies (No. 1 and No. 2) were defined by the No. 3 Geological 

Exploration Institute of the Chinese Metallurgical Geology Bureau (ñNo. 3 Geological Instituteò) in the 

Zhuangpeng dolomite deposit. 

 

Mineral Resources within the license area were estimated in compliance with the Australasian Code of 

Reporting of Exploration Results, Mineral Resources, and Ore Reserves, 2012 Edition (the ñJORC Code 

(2012)ò).  As of 31 December 2020, at a cut-off grade of 19% dolomite oxide (ñMgOò), within the mining 

license area, the JORC Code Compliant Measured, Indicated and Inferred Mineral Resources of the 

Zhuangpeng Mine were 35.95 million tonnes (ñMtò) with an average grade of 20.74% MgO; 81.40Mt with 

an average grade of 20.48% MgO; and 31.81Mt with an average grade of 20.61% MgO, respectively. 

 

A side-hill open pit is adopted above level of 1,548m ASL, and a trough open pit is planned to be used below 

1,548m.  Mining and stripping operations are planned to be carried out via a process of conventional contract 

mining; rotary drilling, blasting, loading by excavator, and dump truck transportation.  The estimated ore 

loss rate and dilution rate are both 5% respectively. 

 

The feasibility study submitted by the Xiôan Nonferrous Metallurgy Design and Research Institute (ñXiôan 

NMDRIò) planned a 3Mtpa capacity for mining and processing.  The process includes crushing and 

screening.  About 92% of the stripped wall-rocks will be sold as building stone, the rest will be discarded. 

 

All mined dolomite ore will be crushed and screened with 80% of it to be sold mainly as raw material for 

dolomite smelting, with the rest sold as building stone.  The dolomite content in Zhuangpeng dolomite ore is 

around 20% MgO and the mole ratio of dolomite oxide (ñMgOò) to calcium oxide (ñCaOò) ranges from 

1.035 to 1.065, indicating that the ore is suitable for dolomite smelting by a silicothermic processes, such as 

the Pidgeon process. 

 

According to the Zhuangpeng mine operation in recent years, SRK believes that the product market and sales 

are the main factors restricting the Zhuangpeng project to achieve its economic goals.  The Company should 

aim to develop product market and strengthen product sales. 

 

SRK recommends that more technical personnel will be needed to support smooth development of the 

Project when the mining rates are significantly increased to 3Mtpa ore. 

 

The Project economic analysis was conducted using the discounted cash flow (ñDCFò) method. Based on 

assumptions of technical and economic parameters from the feasibility study with some adjustments by SRK, 

at a discount rate of 9%, the net present value (ñNPVò) is 487.47 MôCNY in a 40-year life of mine including 

a two-year construction period and the Projectôs internal rate of return (ñIRRò) is 28.55%. 

 

Based on the review of the information provided and the site visit observations, it is SRKôs opinion that the 

environmental risks for this project are generally being managed in accordance with Chinese national 

requirements. 

 

 

Operational Licences and Permits 
 

The following Table EX-1 summarises the status of the key operational licences and permits for the 

Zhuangpeng Project. 

 

Table EX-1: Licenses and Permits of Zhuangpeng Project 

Project 
Business 
License 

Mining 
License 

Safety Production 
Permit 

Land Use 
Permit 

Water Use 
Permit 

Site Discharge 
Permit* 

Zhuangpeng Mine 
(300,000tpa) 

Y Y Y Y* Y Y 
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Notes: ñYò denotes that the licence/permit has been granted/signed and has been sighted by SRK; and * denotes that some land use 

rights were obtained through temporary land use arrangements.  

 

Geology and Mineralogy 
 

Geologically, the project area is situated in the south of the Lvliang uplift, which is part of the Sino-Korean 

paraplatform.  This region is dominated by Palaeozoic sedimentary rocks with less developed faults and no 

magmatic activity.  The Zhuangpeng dolomite deposits are hosted in the Upper to Lower Ordovician 

Sanshanzi Formation, which strikes nearly north-south and dips to the east with dip angles varying from 6° 

to 8°.  

 

Under SRKôs supervision, two mineralised zones (No. 1 and No. 2) were defined by the No. 3 Geological 

Institute in Zhuangpeng Mine.  The No. 1 mineralised zone is approximately 1,640m long and extends 867m 

deep with an average thickness of 20m.  The average grade of MgO is 20.32%.  The No. 2 mineralised zone 

is over 2,000m long and extends 1,040m deep with an average thickness of 33m.  The average grade of MgO 

is 20.60%. 

 

The main ore mineral is dolomite.  Gangue minerals include ferric oxide and some clay minerals.  No 

associated recyclable component was detected in the ore, and the harmful elements include potassium oxide 

(ñK2Oò) with an average grade of 0.23%, sodium oxide (ñNa2Oò) with an average grade of 0.03%, silicon 

dioxide (ñSiO2ò) with an average grade of 2.30%, ferric oxide (ñFe2O3ò) with an average grade of 0.24%, 

aluminium oxide (ñAl 2O3ò) with an average grade of 0.34%, manganese oxide (ñMn3O4ò) with an average 

grade of 0.011%, sulphur (ñSò) with an average grade of 0.032%, and phosphorus (ñPò) with an average 

grade of 0.002%.  SRK opines that the harmful elements and minerals identified within the mineralised zones 

will  not materially affect the saleability of the dolomite produced at the mine or adversely impact the 

environment. 

 

 

Mineral Resource Estimation 
 

Under the supervision of SRK, the surface trenching and drilling programs, sampling methodologies, sample 

preparation, analytical procedure and quality assurance and quality control (ñQA/ QCò) for these programs 

were conducted by Chinese geological exploration institutes from October 2011 to May 2012.  The surface 

drillings were conducted according to the basic Chinese Drilling Standard at the average whole core 

recovery rate of 94.41% and an average mineralised core recovery rate of 95.76%.  The results for standards 

fall within control limits with no indication of systematic assaying problems in total MgO value.  Overall, 

the majority of relative differences in MgO between the original results and coarse reject and pulp duplicate 

results are within 10%, which indicates that sample results assayed by the assaying laboratories associated 

with Chinese geological exploration institutes were reliable and acceptable for resource estimate. 

 

It is the opinion of SRK that the No. 3 Geological Institute followed the QA/ QC procedures as proposed by 

SRK.  The performances of sample blanks, coarse rejects, pulp duplicates, and laboratory internal and 

external checks showed acceptable assay results.  Therefore, SRK has confidence in the geological database 

obtained during the exploration program and is satisfied that that the primary sample results are sufficiently 

reliable for use in resource estimation and in compliance with the JORC Code (2012). 

 

All the available data was input into Surpac (version 6.1) (ñSurpacò) software for the estimation procedure.  

The database was validated within Surpac to search for errors such as missing or overlapping intervals, and 

to correct hole and trench lengths, azimuths and dips, and to eliminate duplicated samples.  The Mineral 

Resource database comprises 48 boreholes/ trenches with a total depth of 6,176m and 1,779 samples with 

their assay results.  The following Table EX-2 lists a summary of estimated Mineral Resources as of 31 

December 2020 using an MgO cut-off grade of 19% for the Zhuangpeng Mine. 
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Table EX-2: Mineral Resources of Zhuangpeng Project, as of 31 December 2020 

Category Tonnage (Mt) Grade (MgO %) 

Measured 35.95 20.74 

Indicated 81.40 20.48 

Measured + Indicated 117.35 20.56 
Inferred 31.81 20.61 

Note: 

1 All figures are rounded to the second significant figure to reflect the relative accuracy of the estimate; and 

2 The information in this report which relates to Mineral Resources is based on information compiled by Mr Yuanjian Zhu 
and Dr Yiefei Jia, full time employees of SRK Consulting China Ltd and Member or Fellow of the Australasian Institute 
of Mining and Metallurgy.  They have sufficient experience which is relevant to the style of mineralisation and type of 
deposit under consideration and to the activity which they are undertaking to qualify as Competent Persons as defined 
in the 2012 Edition of the JORC Code.  Mr Zhu and Dr Jia consent to the reporting of this information in the form and 
context in which it appears. 

 

 

Exploration Potential 
 

In SRKôs opinion, the strata, structure and mineralised zones of the Zhuangpeng dolomite mine have been 

well investigated and studied.  As the mining area is recognised as a beneficial environment for karst 

development, SRK recommends conducting an in-fill drilling program to verify and upgrade the Indicated 

Resources and Inferred Resources. 

 

 

Ore Reserve and Mining Assessment 
 

The Ore Reserves for the Zhuangpeng Mine were estimated based on the in-situ cut-off grade of 19% MgO, 

an average ore recovery rate of 95%, an average dilution rate of 5% and the open pit limit and other 

modifying factors in Xiôan NMDRIôs feasibility study report.  As of 31 December 2020, the Proved and 

Probable Reserves at the Zhuangpeng Mine are presented in the Table EX-3 below. 

Table EX-3: Ore Reserves of Zhuangpeng Project, as of 31 December 2020 

Category Tonnage (Mt) Grade (MgO %) 

Proved 34.89 19.70 

Probable 78.51 19.47 

Total 113.40 19.54 

Note: 

1 All figures are rounded to the second significant figure to reflect the relative accuracy of the estimate; and 

2 The information in this report which relates to Ore Reserves is based on information compiled by Mr Yongang Wu and 
Mr Qiuji Huang, full-time employee of SRK Consulting China Ltd and Member or Fellow of the Australasian Institute of 
Mining and Metallurgy.  They have sufficient experience which is relevant to the style of mineralisation and type of 
deposit under consideration and to the activity which he is undertaking to qualify as a Competent Person as defined in 
the 2012 Edition of the ñJORC Codeò.  Mr Wu and Mr Huang consent to the reporting of this information in the form 
and context in which it appears. 

 

The feasibility study by Xiôan NMDRI designates the No. 1 and No. 2 mineralized bodies as the open pit 

mining target, with a mining capacity of 3 Mtpa.  The life of mine is estimated at 40 years.  The open pit 

limit is optimised in the feasibility study, which defines a side-hill open pit with mining elevations between 

levels of 1,764mASL and 1,500m ASL and a trough open pit below level 1,548m ASL.  The average 

stripping ratio is 1.55tonnes of waste rock per tonne of ore (ñt/ tò).  Other main parameters are as follows: 

 

¶ Bench height: 12m; 

¶ Combined bench height: 24m; 

¶ Bench face angle: 66̄; 
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¶ Overall slope angle: 45̄ ; 

¶ Cleaning berm width: 15m; and 

¶ Ramp width: 12m. 

 

A vehicle-access road is planned to be built, advancing as the open pit proceeds.  Mining and stripping 

operations are planned to be carried out via a process of drilling, blasting and loading with excavator, and 

hauling with dump truck.   

 

SRK reviewed Xiôan NMDRIôs feasibility study and concluded that, due to the relatively simple mining 

conditions and selected mining method, the feasibility study meets the requirement for the initial stage of 

mine development.  SRK recommends that an advanced mine design, i.e., a Definitive Feasibility Study 

(ñDFSò) should be made prior to large-scale mine development and exploitation. 

 

 

Ore Processing 
 

The MgO grade of Zhuangpeng dolomite ore is about 20% and the mole ratio of MgO to CaO is about 1.05, 

indicating that the ore is a suitable feed material for producing magnesium metal.  A simple processing line 

with a crushing capacity of 300,000tpa to produce building stone and raw material for dolomite smelting has 

been installed at the mine site.  The processing line includes two stages of crushing and one stage of 

classification via vibrating screen.  Zhuangpeng currently has the mining capacity and the processing 

capacity of 300,000tpa, which represents its annual production capacity of dolomite rocks (excluding the 

stripped wall-rocks) under normal operating conditions. 

 

The Company initially planned to expand its mining and processing capacity to 3Mtpa during 2018 and 

2019.  About 80% of the crushed ore (qualified dolomite) would be sold as raw material for magnesium 

smelting.  The rest (unqualified dolomite) is unsuitable for magnesium smelting and will be sold as building 

stone.  About 92% of the stripped wall-rocks (rock for sale) will be also sold as road construction materials 

and the remaining 8% wall-rocks (waste rock) are planned to be stored in a waste dump. 

 

The mine has not been expanded its capacity to 3Mtpa, but part of the crushing equipment has been updated 

and the product warehouse and the mineôs environmental protection facilities have been built.  The mineôs 

production capacity is still maintained at 300,000tpa.  Production was only conducted from June to August 

2020. 

 

 

Occupational Health and Safety 
 

SRK has sighted a simplified occupational health and safety (ñOHSò) management system/ procedures for 

the Zhuangpeng Project and has reviewed relevant Project safety assessments and approvals provided by the 

Company, which include proposed basic OHS management measures.  According to the monthly OHS 

statistics provided by the Company, there have been no injuries or fatalities after the commencement of 

commercial operations. 

 

 

Capital Expenditure and Investment 
 

According to the feasibility study, the capital expenditures cover infrastructure construction, the mine 

development and the ore crushing station.  The mine construction and development period to reach the 

planned 3Mtpa capacity is two years. 

 

The total capital expenditure for the expansion construction is estimated at 286.5 million Renminbi 

(MôCNYò), which includes 219.1 MôCNY for engineering, 53.8 MôCNY for other expenses and 13.6 
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MôCNY as a contingency allowance.  A further working capital required for the project is forecast at 46.6 

MôCNY. 

 

 

Operating Costs 
 

Major cost inputs to the Project are power, salaries, consumables, factory overhead and administration costs.  

Consumption of materials is included in calculation of those costs based on prices obtained from suppliers in 

China.  Information regarding salary scales was used to calculate labour costs.  Power consumption and costs 

were based on local standards.  The total annual cash operating costs are estimated at 154.4 MôCNY.  The 

costs estimation is detailed in Table EX-4. 

Table EX-4: Annual Operating Costs of Zhuangpeng Project 

Item Unit Value Annual Cost (ó000 CNY) 

Stripping CNY/ t 7.69 53,802 

Mining and Crushing CNY/ t 12.37 37,099 

Wall rock transportation on site CNY/ t 1.50 10,500 

Dolomite transportation on site CNY/ t 1.00 3,000 

General and administration ó000 CNY/ year 33,007 33,007 

Sales expense Sales revenue 1% 2,839 

Royalty and resource tax  5% 14,195 

Financial expense 1,000 CNY/ year 1,959 1,959 

Depreciation and amortization 1,000 CNY/ year 19,563 19,563 

Total production cost   175,963 

Cash operating cost   154,441 

 

 

Economic Analysis 

The reader is cautioned that the economic analysis herein is provided only to fulfil  the requirements of the 

Ore Reserve statement and should not be misconstrued as representing a valuation of the Project. 

 

The Project economic analysis was conducted using the DCF method and based on assumptions of technical 

and economic parameters from the feasibility study with some adjustments by SRK.  Based on the technical 

and economic parameters as shown in Table EX-5. 

Table EX-5: Economic Assumptions, as of 31 December 2020  

Item Unit Amount 

Ore Reserve  

Proved + Probable Ore Reserves (JORC Code 2012) Mt 113.40 

Production Plan 

Dolomite Production Rate Mtpa 3.0 

Qualified Dolomite Yield % 80 

Unqualified Dolomite Yield % 20 

Saleable Wall Rock Yield % 92 

Construction Period Proposed year 2 

Life of Mine year 38 

Calculation period year 40 

Economy 

Construction Expenditure MôRMB 286.50 

Working Capital MôRMB 46.64 

Sustained Capital (Project Investment Base) % 2.5 

Stripping Cash Operating Cost  RMB /t 7.69 

Mining and Crushing Cash Operating Cost RMB/t 12.37 

Dolomite Load and Haul Cost on Site RMB/t 1.00 

Wall Rock Load and Haul Cost on Site RMB/t 1.50 
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Depreciation and Amortization MôRMB/year 19.56 

G&A MôRMB/year 33.01 

Financial Expenses MôRMB/year 1.96 

Sales Expenses (Sales Revenue Base) % 1.00 

Price of Qualified Dolomite (including VAT) RMB/t 75.00 

Price of Unqualified Dolomite (including VAT) RMB/t 20.00 

Price of Saleable Wall Rock (including VAT) RMB/t 20.00 

Resource Tax (sales revenue based) % 5.00 

Value-added Tax (VAT) % 13.00 

City Maintenance and Development Tax (payable VAT based) % 7.00 

Educational-surtax and Local Educational-surtax (payable VAT based) % 5.00 

Corporate Tax Rate (grass profit based) % 25.00 

Discount Rate % 9 

 

 

At a discount rate of 9%, the NPV is 487.47 MôCNY in a 40-year life of mine including a two-year 

construction period and the Projectôs IRR is 28.55%.  

 

The sales price, capital expenditure and cash operating cost are selected as the sensitive variable factors on 

cash flow.  The varying ranges of these essential factors on IRR and NPV variation are analysed within 

±20%.  The results indicate that the sales price is the most sensitive factor for the Project, followed by 

operating cost.  The construction investment is not a key sensitive factor for the Project.  The critical value 

for the sales price is the current price dropping by 26.0%.  

 

SRK wishes to emphasize that SRK has not conducted any surveys or studies of the market capacity or 

marketing/ sales methods.  The economic analysis presented in this report is based on the data in the 

feasibility study report, interview with local team of Zhuangpeng Magnesium and a series of assumptions. 

 

 

Environmental and Social 
 

The following Table EX-6 summarises the status of the environmental assessment and approvals for this 

project. 

Table EX-6: Status of Environmental Assessment and Approvals 

Project 
Environmental Impact 
Assessment Report 

(EIA) 

Approval 
for EIA 

Water and Soil 
Conservation Plan 

(WSCP) 

Approval 
for WSCP 

Final Checking 
and Acceptance 

Approval 

Zhuangpeng Mine 
(300,000tpa) 

Y Y Y Y Y 

Notes: ñYò denotes that the approval has been granted and has been sighted by SRK. 

 

SRK considers the key environmental risks for the Project are: 

¶ Waste rock stockpiling/ waste rock dump management;  

¶ Land disturbance and issues related to rehabilitation and site closure; 

¶ Soil loss due to stormwater; and  

¶ Land contamination (i.e., due to inadequate hydrocarbon storage and handling).   

The above environmental risks are categorised as moderate/ tolerable risks (i.e., requiring risk management 

measures). 

 

Based on the review of the information provided, it is SRKôs opinion that the environmental risks for this 

Project are generally managed in accordance with Chinese national requirements.  The Company indicated 
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that the environment issues identified above are under consideration and are expected to be resolved in the 

foreseeable future. 

 

 

Project Risk Assessment 
 

Mining is relatively high-risk industry. In general, there is an expectation that project risk will decrease from 

exploration, through development to production stage.  The Zhuangpeng Project is a production stage 

project. 

 

SRK considered various technical aspects which may affect the economic viability and future cash flows 

able to be derived from the Project and conducted a qualitative risk analysis which has been summarised in 

Table EX-7.  In this risk analysis, various risk sources/ issues have been assessed for likelihood and 

consequence, and then an overall risk rating has been assigned. 

 

Table EX-7: Risk Assessment for Zhuangpeng Project 

Risk Issue Likelihood Consequence Overall  

Geology and Resource    

Lack of Significant Resource Unlikely Minor Low 

Lack of Significant Reserve Unlikely Minor Low 

Significant Unexpected Geological Faulting Unlikely Moderate Low 

Significant Unexpected Karst Cave Possible Moderate Medium 

Unexpected Groundwater Ingress Unlikely Moderate Low 

Mining    

Significant Production Shortfalls Unlikely Minor Low 

Production Pumping System Inadequate Unlikely Moderate Low 

Excessive Surface Subsidence Unlikely Minor Low 

Poor Mine Plan Unlikely Moderate Low 

Poor Road Transportation/ safety Unlikely Moderate Low 

Processing    

Lower Technical Flowsheet Reliability Possible Moderate Medium 

Lower Equipment Reliability Unlikely Moderate Low 

Lower Production output Unlikely Moderate Low 

Environmental    

Waste Rock Stockpiling/ Waste Rock Dump Impact Possible  Moderate Medium 

Poor Land Rehabilitation and Site Closure Possible Minor Medium 

Poor Stormwater Management. Likely Minor Medium 

Land Contamination (i.e., hydrocarbon storage and handling) Likely Minor Medium 

Capital and Operating Costs    

Project Timing Delay Possible Moderate Medium 

Mine Management Plan Possible Minor Low 

Capital Costs- Ongoing Unlikely Minor Low 

Operating Cost Underestimated Possible Moderate Medium 
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Disclaimer 

The opinions expressed in this report have been based on information supplied to SRK Consulting China Ltd 

(ñSRKò) by Jade Road Finance Asia Limited (ñJade Roadò, the ñCompanyò, or the ñClientò).  The opinions 

in this Report are provided in response to a specific request from Jade Road.  SRK has exercised all due care 

in reviewing the supplied information.  While SRK has compared key supplied data with expected values, 

the accuracy of the results and conclusions from the review are entirely reliant on the accuracy and 

completeness of the supplied data.  SRK does not accept responsibility for any errors or omissions in the 

supplied information and does not accept any consequential liability arising from commercial decisions or 

actions resulting from them. 

 

Opinions presented in this Report apply to the siteôs conditions and features as they existed at the time of 

SRKôs investigations, and those reasonably foreseeable.  These opinions do not necessarily apply to 

conditions and features that may arise after the date of this Report, about which SRK have had no prior 

knowledge nor had the opportunity to evaluate.   
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List of Abbreviations 
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E East 
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g gram 

g/ t gram per tonne 

Feasibility Study A Feasibility Study is a comprehensive technical and economic study of the selected 
development option for a mineral project that includes appropriately detailed 
assessments of applicable Modifying Factors together with any other relevant 
operational factors and detailed financial analysis that are necessary to demonstrate 
at the time of reporting that extraction is reasonably justified (economically mineable).  
The results of the study may reasonably serve as the basis for a final decision by a 
proponent or financial institution to proceed with, or finance, the development of the 
project.  The confidence level of the study will be higher than that of a Pre-Feasibility 
Study 

Indicated Mineral 
Resource 

That part of a Mineral Resource for which quantity, grade (or quality), densities, 
shape and physical characteristics are estimated with sufficient confidence to allow 
the application of Modifying Factors in sufficient detail to support mine planning and 
evaluation of the economic viability of the deposit 

Inferred Mineral 
Resource 

That part of a Mineral Resource for which quantity and grade (or quality) are 
estimated on the basis of limited geological evidence and sampling.  Geological 
evidence is sufficient to imply but not verify geological and grade (or quality) 
continuity.  It is based on exploration, sampling and testing information gathered 
through appropriate techniques from locations such as outcrops, trenches, pits, 
workings and drill holes 

JORC Code Joint Ore Reserves Committee Code 

JORC Committee Joint Ore Reserves Committee of The Australasian Institute of Mining and 
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m Metres 

m2 Square metres 
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M Million 

Measured Mineral 
Resource  

That part of a Mineral Resource for which quantity, grade (or quality), densities, 
shape and physical characteristics are estimated with confidence sufficient to allow 
the application of Modifying Factors to support detailed mine planning and final 
evaluation of the economic viability of the deposit 

Mg The chemical symbol for dolomite 

Micron 1/ 1,000 of a millimetre 

Mineral Resource A concentration or occurrence of solid material of economic interest in or on the 
Earthôs crust in such form, grade (or quality) and quantity that there are reasonable 
prospects for eventual economic extraction.  The location, quantity, grade (or 
quality), continuity and other geological characteristics of a Mineral Resource are 
known, estimated or interpreted from specific geological evidence and knowledge, 
including sampling.  Mineral Resources are sub-divided, in order of increasing 
geological confidence, into Inferred, Indicated and Measured categories 
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Modifying Factors Modifying Factors are considerations used to convert Mineral Resources to Ore 
Reserves.  These include, but are not restricted to, mining, processing, metallurgical, 
infrastructure, economic, marketing, legal, environmental, social and governmental 
factors 

MLR Ministry of Land and Resources 

mm Millimetre/ s 

Mt Million tonne (s) 

Mtpa Million tonnes per annum 

MW Megawatt, equivalent to 1,000,000 watt 

Ore Reserve The economically mineable part of a Measured and/ or Indicated Mineral Resource.  
It includes diluting materials and allowances for losses, which may occur when the 
material is mined or extracted and is defined by studies at Pre-Feasibility or 
Feasibility level as appropriate that include application of Modifying Factors.  Such 
studies demonstrate that, at the time of reporting, extraction could reasonably be 
justified. 

PPE personal protective equipment 

ppm parts per million, equivalent to grams per tonne (g/ t) 

PRC Peopleôs Republic of China 

Pre-Feasibility Study A Preliminary Feasibility Study (Pre-Feasibility Study) is a comprehensive study of a 
range of options for the technical and economic viability of a mineral project that has 
advanced to a stage where a preferred mining method, in the case of underground 
mining, or the pit configuration, in the case of an open pit, is established and an 
effective method of mineral processing is determined.  It includes a financial analysis 
based on reasonable assumptions on the Modifying Factors and the evaluation of 
any other relevant factors which are sufficient for a Competent Person, acting 
reasonably, to determine if all or part of the Mineral Resources may be converted to 
an Ore Reserve at the time of reporting.  A Pre-Feasibility Study is at a lower 
confidence level than a Feasibility Study. 

Probable Ore Reserve  The economically mineable part of an Indicated and in some circumstances 
Measured, Mineral Resource.  It includes diluting materials and allowances for losses 
which may occur when the material is mined.  Appropriate assessments, which may 
include feasibility studies, have been carried out and include consideration of and 
modification by realistically assumed mining, metallurgical, economic, marketing, 
legal, environmental, social and government factors.  These assessments 
demonstrate at the time of reporting that extraction could reasonably be justified 

Proved Ore Reserves  The economically mineable part of a Measured Mineral Resource.  It includes diluting 
materials and allowances for losses which may occur when the material is mined.  
Appropriate assessments, which may include feasibility studies, have been carried 
out and include consideration of and modification by realistically assumed mining, 
metallurgical, economic, marketing, legal, environmental, social and government 
factors.  These assessments demonstrate at the time of reporting that extraction 
could reasonably be justified 

QA/ QC Quality Assurance/ Quality Control 

Qualified Dolomite That part of mined dolomite rocks, after being crushed and separated, of which the 
grain size and composition meets the requirement of dolomite smelting using the 
Pidgeon process.   

S South, also the chemical symbol for sulphur 

SE South East 

Stripping Ratio The ratio of wall rocks or overburden which must be removed to extract dolomite in 
an open pit operation.  For example, a stripping ratio of five means that five tonnes of 
wall rocks or overburden need to be removed to extract one tonne of dolomite. 

t Tonne 

tpa 

tpd 

tonnes per annum 

tonnes per day 

Unqualified Dolomite That part of mined dolomite rocks, after being crushed and separated, of which the 
grain size and/ or composition fails to meet the requirement of dolomite smelting 
using the Pidgeon process. 

Valmin Code Code for Technical Assessment and Valuation of Mineral and Petroleum Assets and 
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Securities for Independent Expert Reports 

Wall Rock Rocks on the periphery of orebodies 

WSCP Water and Soil Conservation Plan 

Ore Reserve The economically mineable part of a Measured and/ or Indicated Mineral Resource.  
It includes diluting materials and allowances for losses, which may occur when the 
material is mined or extracted and is defined by studies at Pre-Feasibility or 
Feasibility level as appropriate that include application of Modifying Factors.  Such 
studies demonstrate that, at the time of reporting, extraction could reasonably be 
justified. 

PPE personal protective equipment 

ppm parts per million, equivalent to grams per tonne (g/ t) 
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1 Introduction and Scope of Report 

Jade Road Investments Limited (ñJade Roadò, the ñCompanyò or the ñClientò) commissioned SRK 

Consulting China Limited (ñSRKò) to review the Zhuangpeng Dolomite Project (ñZhuangpeng Projectò or 

ñthe Projectò), which is located in Linfen City, Shanxi Province, the Peopleôs Republic of China (ñP.R.  

Chinaò).  SRK was required to provide a Competent Personôs Report Update (ñReportò) including reviews of 

the geology and resources, mining technology, processing and social and environmental issues.   

 

SRK conducted an independent technical review of this Project in March 2014.  It is understood that the 

purpose of this Report was to provide the Company and its potential investors and possible future 

shareholders to review the Projectôs operation. 

 

 

2 Background and Brief 
 

2.1 Background of the Project 

The Project and mining permit is currently owned by Linfen Zhuangpeng Magnesium.  A copy of the 

original mining permit is shown in Appendix 1. 

 

The Zhuangpeng Project, including the Zhuangpeng dolomite mine (mining licence No.  

C1410002010097130074911, valid till  13 March 2023) and one processing plant and other supporting 

facilities, is wholly owned by Linfen Zhuangpeng Magnesium, a subsidiary company of Jade Road. 

 

 

3 Program Objectives and Work Program 
 

3.1 Program Objectives 

The principal objective of this Report is to provide the Company and its potential investors and possible 

future shareholders an unbiased technical assessment of the risks and opportunities associated with the 

Zhuangpeng Projectôs operation. 

 

3.2 Reporting Standard 

This Report has also been prepared to the standard of a Technical Assessment Report under the guidelines of 

the Australasian Code for Public Reporting of Technical Assessment and Valuation of Mineral Assets 

(ñValmin Code (2015)ò).  The Valmin Code is the code adopted by the Australasian Institute of Mining and 

Metallurgy (ñAusIMMò) and incorporates the Joint Ore Reserves Committee (ñJORCò) Code for the 

reporting of Mineral Resources and Ore Reserves.  The standard is binding upon all AusIMM members. 

 

This Report is not a valuation report and does not express an opinion as to the value of mineral asset.  

Aspects reviewed in this Report do include product prices, capital and operating costs, economic analysis, 

socio-political issues and environmental considerations; however, SRK does not express an opinion 

regarding the specific value of the assets and tenement involved. 
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3.3 Limitations Statement 

SRK is not professionally qualified to opine upon and/ or confirm that Jade Road has 85% ownership of its 

subsidiary company, Linfen Zhuangpeng Magnesium, and that the subsidiary company has 100% control of 

the underlying tenement and/ or has any unresolved legal matters relating to any transfer of ownership or 

associated fees and royalties.   

 

Assessing the legal tenure and processing rights to prospects of Jade Road and its subsidiary company are the 

responsibility of legal due diligence conducted by entities other than SRK. 

 

3.4 Work Program 

The work program for this report consisted of a review of data provided and a virtual site (due to Covid-19 

travel restrictions at the time) inspection from January to Bebruary 2021 by the clients under SRKôs 

guidelines and requirement. 

 

SRK has previously undertaken the following 

 

¶ site visits in September 2011, September 2012, June 2013, March 2014 and January 2018;  

¶ discussions with Company personnel and the relevant geological and mining professionals and 

consultants who conducted the geological exploration and feasibility study;  

¶ Quality Assurance and Quality Control (ñQA/ QCò) supervision for the Zhuangpeng Mine between 

October 2011 and May 2012;  

¶ Mineral Resource and Ore Reserve modelling and estimation of this mine in August and September 

2012; and  

¶ analysis of the data provided by the Company and generated by SRK. 

 

3.5 Project Team 

The SRK project team, their titles, and their responsibilities within this Report are shown in Table 3-1 below. 

Table 3-1: SRK Project Team  

Consultant Title Discipline and Task 

Dr Yiefei Jia Principal Consultant (Geology) Geology and Resources, Reporting 

Yuanjian Zhu Senior Consultant (Geology) Geology and Resources 

Lanliang Niu Principal Consultant (Processing) Processing and Product Quality 

Quiji Huang Principal Consultant (Mining) Mining Assessment 

Yonggang Wu Principal Consultant (Mining) Ore Reserve Estimate 

Dr Yuanhai Li Senior Consultant (Geo-Environmental) Environment, Permits and Approvals 

Qiong Wu Senior BD Supervisor Project Coordination 

Dr Anson Xu Principal Consultant (Geology) Internal Peer Review 

Alexander Thin Principal Consultant (Mining/Project Evaluations) External Peer Review 

 

Yiefei Jia, PhD, FAusIMM (CP), is a Principal Consultant (Geology) with a specialty in exploration of 

mineral deposits.  He has more than 25 yearsô experience in the fields of exploration, development, and 

resource estimate of precious metals (gold, silver, and PGE) and base metals (lead, zinc, copper, vanadium, 

titanium, and iron), as well as other metal deposits in various geological settings in North America, Australia 

and China.  He also has five years of experience in coal deposits exploration and due diligence in China, 

Indonesia and Mongolia.  He has extensive experience in project management, exploration design and 

resources assessment and has coordinated a number of due diligence projects with technical reports either 
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for fund raising or overseas stock listings such as on HKEx.  Dr Jia was the project manager of this project 

and the Competent Person (CP) who takes overall responsibility for this report. 

 

Yuanjian Zhu,  M.Sc, is Principal Consultant (Geology).  He earned a masterôs degree in Geology from the 

Institute of Geology and Geophysics at the Chinese Academy of Sciences in 2008.  He also holds a 

bachelorôs degree in Geology from Peking University.  He has been involved in the oil gas profile national 

investigation project and was a technical leader in a mining company where he was in charge of resource 

explorations and due diligence reviews for new projects.  He has extensive exploration experience in 

epithermal Au, Ag, Sb, Pb and Zn deposits as well as Cu and Fe deposits.  He has expertise in geological 

modelling, resource/ reserve reconciliation and geo-statistical theory and software (GS+, ArcGIS, Grapher, 

etc.).  Yuanjian is proficient with geological and digital graphic processing software such as MapGIS, 

AutoCAD, CorelDraw, Surfer, Photoshop, and many others.  Yuanjian assisted Dr Jia in completing the 

geological QA/ QC and resource estimate. 

 

Huang Qiuji , B.Eng., MAusIMM , is a Principal Mining Engineer with SRK Consulting China, who 

graduated from Central South University of Mining and Metallurgy in 1982.  He was previously a mining 

director for several gold mines in the southwest region of China.  He later joined the Gold Administration 

Bureau of Guangxi province in charge of the supervision and direction of mine construction mine planning 

and mining technology development.  Mr Huang is an expert on mine construction, mining technology, mine 

production and mine planning.  He was the CP with respect to the mining review. 

 

Yonggang Wu, Wu, M.Eng., MAusIMM, is a Principle Consultant (Mining). He joined SRK after 

graduation from Jiangxi University of Science and Technology in 2007. He has acquired specialized 

knowledge of mining engineering and MineSight software and has been involved in a large number of 

projects to date. Minerals involved include Au, Pb, Zn, Mn, Cu, Fe, fluorite, potassium salts, alum, 

phosphorus, and many more. He has accumulated extensive experience in resource/reserve estimation, pit 

limit optimization and design, underground mining design, long-term production planning, and due diligence 

studies. Yonggang has expertise in geological and mining modelling and is proficient in using MineSight, 

AutoCAD, and other specialized software packages.  Yonggnag assisted Mr. Huang in completing the 

reserve modelling and estimate. 

 

Lanliang Niu, B.Eng, MAusIMM , is a Senior Mineral Processing Engineer, who graduated in 1987 from 

Beijing University of Science and Technology with a degree in ore processing.  He has worked on the 

industrial testing of gold leaching with low grade ores, and managed or participated in processing and 

metallurgical testing for more than 10 precious and non-ferrous metals projects.  SRK, he has been 

responsible for ore processing and metallurgical scopes of work and involved in many key projects He was 

the CP with respect to the metallurgical and processing review and economic analysis. 

 

Yuanhai Li, Ph.D, MAusIMM , is a Senior Consultant (Environmental) with SRK Consulting China, an 

environmental scientist with 11 yearsô experience in environmental management for the hazardous waste 

treatment industries.  This experience has been gained mainly from within the United States and China.  He 

has particular expertise in environmental due diligence reviews, phase II/ III site investigations, 

environmental impact assessments, wetland and landfill rehabilitation, and environmental risk assessment.  

In addition, he has extensive experience in environmental engineering with a thorough knowledge of various 

environmental hazardous waste/ solid waste issues, including contaminated site assessment, landfill closures/ 

brownfield redevelopment, and contaminated site remedial designs.  He also has a deep understanding of 

water/ wastewater treatment design, water distribution systems, storm water management systems, 

geographic information systems (GIS), and geotechnical issues through various projects.  Furthermore, he is 

also experienced in AutoCAD/ Microstation, ArcGIS, and GMS.  Dr Li was responsible for the review of 

environmental issues. 

 

Dr Anson Xu, PhD, FAusIMM,  is a corporate consultant with a specialty in exploration of mineral deposits.  

He has more than 25 yearsô experience in exploration and development of various types of mineral deposits 

including copper-nickel sulphide deposits related to ultrabasic rocks, tungsten and tin deposits, diamond 

deposits, and in particular, various types of gold deposits, such as vein-type, fracture-breccia zone type, 

alteration type, and Carlin type deposits.  He was responsible for the resource estimates of several diamond 
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deposits, and reviews of resource estimates of several gold deposits.  He has recently completed several due 

diligence jobs for clients in China, including gold, silver, lead-zinc, iron, bauxite, and copper projects, and 

several technical review projects, as well as technical reports for listing on HKEx.  Dr Xu provided internal 

peer review to ensure the quality control of the report. 

 

Alexander Thin, BEng (Hons)(Mining), GDE, FAusIMM, FIMMM, FSAIMM , is a Principal Consultant 

(Mining and Project Evaluations) with SRK Australasia.  Alexander (Alex) is an experienced mining 

professional, with over 30 yearsô experience growing businesses across Africa and Australasia 

(Australia, Papua New Guinea, Solomon Island and Fiji), from start-ups to corporates and 

multinationals ï listed and unlisted.  His strategy and leadership experience spans feasibility studies, 

mineral asset audits and valuations, independent technical reports, techno-economic studies, capital 

raising, mergers and acquisitions, managing joint ventures, research and development, local and 

international stock exchange compliance, business development, company promotion, and 

investor/stakeholder relations.  Alexôs industry experience spans operational (underground and open 

pit), technical, consulting and corporate within the metalliferous resources sector, covering precious 

metals, base metals and bulk commodities. Alex provided external peer review to ensure the quality the 

report meets the required standard. 

3.6 Statement of SRKôs Independence 

Neither SRK nor any of the authors of this Report have any material, present or contingent interest in the 

outcome of this Report, nor do they have any pecuniary or other interest that could be reasonably regarded as 

being capable of affecting their independence or that of SRK. 

 

SRKôs fee for completing this Report is based on its normal professional daily rates plus reimbursement of 

incidental expenses.  Payment of that professional fee is not contingent upon the outcome of the Report.   

 

None of SRK or any authors of this report have any direct or indirect interest in any assets which had been 

acquired, or disposed of by, or leased to any member of the Company or any of the Company or any of its 

subsidiaries within the two years immediately preceding the issue of this transaction. 

 

3.7 Representation 

Jade Road has represented to SRK that full disclosure has been made of all material information and that, to 

the best of its knowledge and understanding, such information is complete, accurate and true.  SRK has no 

reason to doubt this representation. 

 

3.8 Consent 

SRK consents to this Report being included in full to provide Jade Road, its potential investors and possible 

future shareholders to review the Projectôs operation, but not for any other purpose. 

 

SRK provides this consent on the basis that the technical views expressed in the summary and in the 

individual sections of this Report are considered with, and not independently of, the information set out in 

the complete Report and the cover letter. 

 

3.9 SRKôs Experience 

SRK Consulting is an independent, international consulting group with extensive experience in preparing 

independent technical reports for various stock exchanges around the world (see www.srk.com for a review).  

SRK is a one-stop consultancy offering specialist services to mining and exploration companies for the entire 

http://www.srk.com/
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life cycle of a mining project, from exploration through to mine closure.  Among SRK's more than 1,300 

clients are most of the worldôs major and medium-sized metal and industrial mineral mining houses, 

exploration companies, banks, petroleum exploration companies, agribusiness companies, construction firms, 

and government departments. 

 

Formed in Johannesburg, South Africa, in 1974 SRK now employs more than 1,400 professionals 

internationally in 43 permanent offices on six continents.  A broad range of internationally recognized 

associate consultants complements the core staff. 

 

SRK Consulting employs leading specialists in each field of science and engineering.  Its seamless 

integration of services, and global base, has made the company a world's leading practice in due diligence, 

feasibility studies and confidential internal reviews. 

 

The SRK Groupôs independence is ensured by the fact that it holds no equity in any project and that its 

ownership rests solely with its staff.  This permits the SRK Group to provide its clients with conflict-free and 

objective recommendations on crucial judgment issues. 

 

SRK China was established in early 2005, and is mainly working on Chinese mining projects independently 

or together with SRKôs other offices, mainly SRK Australasia (see www.srk.cn and www.srk.com.au).  SRK 

China has prepared a number of independent technical reports on mining projects for various companies who 

acquired Chinese projects or completed public listings on overseas stock exchanges, as shown in Table 3-2. 

 

Table 3-2: Recent Report s by SRK f or Chinese Companies  

Company Year Nature of Transaction 

China Coal Energy Company Ltd (China Coal) 2006 IPO Listing on HKEx 

Sino Gold Mining Limited 2007 Dual listing on IPO Listing on HKEx 

Xinjiang Xinxin Mining Industry Company Ltd 2007 IPO Listing on HKEx 

Espco Technology Holdings Limited 2008 Very substantial acquisition of shareholding in gold-
lead projects in Shaanxi, China 

China Shenzhou Mining and Resources Inc 2008 Listing (SHZ) on the American Stock Exchange 

Green Global Resource Ltd 2009 Acquisition of shareholding in iron project in Mongolia 

Ming Fung Jewellery Group Holdings Ltd 2009 Acquisition of shareholding in gold projects in Anhui, 
China 

Continental Holdings Ltd 2009 Acquisition of shareholding in a gold project in Henan, 
China 

North Mining Shares Company Ltd 2009 Acquisition of a molybdenum projects in Shaanxi, 
Province, P.R.  China 

CNNC International Ltd 2010 Acquisition of a uranium mine in Africa 

New Times Energy Corporation Ltd 2010 Acquisition of shareholding in gold projects in Hebei, 
Province, P.R.  China 

Sino Prosper Mineral Products Ltd 2010 Acquisition of shareholding in gold projects in Hebei, 
Province, P.R.  China 

United Company RUSAL Ltd 2010 IPO Listing on HKEx 

CITIC Dameng Holdings Ltd 2010 IPO Listing on HKEx 

China Hanking Holdings Ltd 2011 IPO Listing on HKEx 

China Deye Non-ferrous Metal Mining Ltd 2012 Very Substantial Acquisition on HKEx 

China Non-ferrous Mining Corporation Ltd 2012 IPO Listing on HKEx 

Hengshi Mining Investments Ltd 2013 IPO Listing on HKEx 

Future Bright Mining Holdings Ltd 2014 IPO Listing on HKEx 

Agrtrade International Pte Ltd 2015 Acquisition of Shareholding in one coal mine in 
Indonesia 

China Unienergy Group Ltd 2016 IPO Listing on HKEx 

 

http://www.srk.cn/
http://www.srk.com.au/
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3.10 Forward-looking Statements 

Estimates of Mineral Resources, Ore Reserves and forecasts of mine and processing plant production are 

inherently forward-looking statements, which, being projections of future performance will necessarily differ 

from actual performance.  The errors in such projections result from inherent uncertainties in the 

interpretation of geologic data, variations in the execution of mining and processing plans, the ability to meet 

construction and production schedules due to many factors including weather, availability of necessary 

equipment and supplies, fluctuating prices and changes in regulations.  The possible sources of error in 

forward-looking statements are addressed in more detail in the appropriate sections of this report.  Also 

provided in the report are comments on the risks inherent in the different areas of mining and processing 

operations. 
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4 Regional Description 

4.1 Regional Location 

The Zhuangpeng dolomite mine is located in Xi County, Shanxi Province in China (Figure 4-1), 

administrated by Lingshang Village, Huangtu Town.  The property is approximately 25km east-northeast of 

the Xixian urban area.  The geographical coordinates of the mine area are within the limits of 36Á45ǋ03ǌ to 

36Á46ǋ08ǌ North latitude and 111Á11ǋ12ǌ to 111Á12ǋ16ǌ East longitude. 

 

 

Figure 4-1: Project Location  

4.2 Access 

Zhuangpeng Project can be accessed from Xi County town via a 42.5km distance road.  The Fenxi-Yonghe 

Provincial Highway passes 10 km east of the mine and the Huozhou-Yongheguan Motorway is 11km from 

the mine.  The Linfen railway station in Linfen City is approximately 140km from the mine.  A railway 

passing through Xi County and leading to Hongtong County is approximately 40km from the mine.  As some 

magnesium smelters are located near the railway line and as the railway line is open to traffic, it provides 

convenient transportation of the dolomite ore and reduces the transport cost and enhances the price 

advantage. 

4.3 Climate and Potential Natural Hazards 

The Zhuangpeng Project is located on the northwest edge of Linfen City, in the middle of the Lvliangshan 

Anticline.  In the mine area, the terrain descends from northeast to southwest with surface elevation varying 

from 1,500m to 1,823m above sea level (ñASLò) with a relative relief of 323m.  The vegetation in this region 

is well developed. 

 

Mapao Spring lies in the region and is recognised as a perennial spring.  A perennial river, Ziyu River, rises 

in the spring and crosses the region.  Water for domestic use can be easily acquired from these sources. 
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The Zhuangpeng Project site is characterised by a continental arid climate with relatively large seasonal 

temperature variations, from winter lows reaching -20 degrees Celsius (ñ°C ò) to summer highs of up to 

+35°C , and an average annual temperature of 9.5°C .  The annual precipitation varies from a maximum of 

759.6mm to a minimum of 302.8mm with a mean of 530.5mm, mainly concentrated between July and 

September.  The average wind speed in the region is 17.0 metres per second (ñm/ sò) with maxima greater 

than 26.5m/ s.  The frost-free season during the year lasts from 150 days to 180 days. 

 

According to the China Seismic Ground Motion Parameter Zonation (GB-18306-2001), the seismic peak 

ground acceleration in the mine area is 0.4g, which indicates a relatively high level of basic seismic activity. 
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5 Operational Licences and Permits 

This section summarises related operational licences and permits and SRK relied on the information 

provided by the Company. 

5.1 Business Licences 

The Zhuangpeng Project consists of the Zhuangpeng Dolomite Mine (ñZhuangpeng Mineò) only.  The 

business licence details for the Zhuangpeng Project are presented in Table 5-1. 

Table 5-1: Business Licences  

Project/ Company Linfen Zhuangpeng Dolomite Mine (300,000tpa) 

Business License No. 91140000561347717X  

Issued To  Linfen Zhuangpeng Magnesium Industry Co., Ltd. 

Issued By  Shanxi Industrial and Commercial Administration Bureau 

Issue Date  21 August 2019 

Expiry Date 21 August 2030 

Licensed Business Activities  Dolomite mining, processing and sale; research on metal mining 
techniques, and consulting services 

5.2 Mining Licences 

The mining licence details for the Zhuangpeng Mine are presented in Table 5-2.  SRK notes that the 

minimum depth interval is between levels 1,700m and 1,400m. 

Table 5-2: Mining Licenses  

Project Linfen Zhuangpeng Dolomite Mine (300,000tpa) 

Mining Licence No. C1410002010097130074911 

Issued To Linfen Zhuangpeng Magnesium Industry Co., Ltd. 

Issued By  Linfen Planning and Natural Resources Bureau 

Issue Date  13 March 2020 

Expiry Date 13 March 2023 

Area (km2) 2.3063 

Mining Type Open pit 

Production Rate (tpa) 300,000 

5.3 Safety Production Permits 

The safety production permit details for the Zhuangpeng Project are presented in Table 5-3. 

Table 5-3: Safety Production Permits  

Project Linfen Zhuangpeng Dolomite Mine (300,000tpa) 

Safety Production Permit No. 2015 L10743 

Issued To Linfen Zhuangpeng Magnesium Industry Co., Ltd. 

Issued By Linfen Emergency Management Bureau 

Issue Date 17 August 2020 

Expiry Date 16 August 2023 
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5.4 Other Operational Permits 

SRK has sighted a land use agreement with the Lingshang village, and the area reflected in the document is 

2,928 m2.  SRK notes that this land use agreement was obtained through temporary land arrangements with a 

confirmation letter issued by the local government, and the arrangement will expire in January 2022. The 

land use purpose is for the processing, administration and ancillary buildings. SRK also sighted a permanent 

land use permit for a forest area of 3.5731 hectare (ñhaò) for the current open pit mining activity, which was 

approved by the Shanxi Province Forest Management Bureau.   

 

In addition, SRK sighted a receipt for payment of a water use fee to the village and a site discharge permit.  

Details of this site discharge permit are presented in Table 5-4. 

Table 5-4: Site Discharge Permits  

Project Linfen Zhuangpeng Dolomite Mine (300,000tpa) 

Site Discharge Permit No. 14103109170004-1031 

Issued To Linfen Zhuangpeng Dolomite Industry Co., Ltd 

Issued By Linfen ecology and Environment Bureau 

Issue Date 28 August 2019 

Expiry Date 27 August 2022 

Pollutant Discharge Type Industrial dust 
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6 Geological Description 

6.1 Regional Geology 

The Zhuangpeng Project property is located in the southern part of the Lvliang uplift, which is part of the 

Sino-Korean paraplatform (Figure 6-1).  Basement rocks occupying the region consist of Archaean 

magmatites, Neoproterozoic clastic sedimentary rocks, Palaeozoic sedimentary rocks and Cenozoic deposits.  

The Archaean rocks outcropping in the region belong to the Lvliang Group, including migmatized 

granodiorites, amphibolites and gneisses with less migmatized granites.  The Proterozoic sedimentary rocks 

are mostly composed of sandstones.  The Palaeozoic outcrops consist of Cambrian and Ordovician 

biochemical sedimentary rocks (limestones and dolomites) and Carboniferous and Permian sedimentary 

rocks (quartz sandstones, shales, mudstones and coal seams).  The Cenozoic deposits include Tertiary clay 

and Quaternary loess, both widespread in the area. 

 

The Zijinshan fault zone is distributed in the west of the region, characterised by a series of north-south 

trending compressive fractures and faults mostly developed in Mesozoic or Palaeozoic strata.  The fault zone 

stretches over 270 km on the surface and primarily dips west with dip angles varying from 50° to 80°.  The 

Qingxiang-Tailin fault zone is recognised as a synclinorium trending north-south and lies in the eastern part 

of the region.  This fault zone is almost 95km long and 15km to 20km wide and affects the attitude of strata 

nearby.  The Caocun-Shanzhong fault zone is located in the southwestern part of the area, trending northeast 

and consists of several parallel faults such as the Changjiawan syncline and Shanzhong anticline. 

 

Igneous rocks are less developed in the region.  Some Proterozoic diabase is found around the periphery, but 

no other igneous rocks are present. 

 

Mineral resources are abundant in the region.  Dolomite resources are primarily hosted in the Upper 

Cambrian-lower Ordovician Sanshanzi Formation.  Various mines, including bauxite, coal, clay and iron 

extraction operations are also widespread in the area. 

 

 

Figure 6-1: Regional Geological Map of Zhuangpeng Dolomite  Mine 
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6.2 Deposit Geology 

6.2.1 Stratigraphy 

The exposed strata in the Zhuangpeng Mine consist of the Zhangxia Formation, Sanshanzi Formation, the 

Majiagou Formation, and the Quaternary deposits (Figure 6-2) as described below. 

 

¶ The Zhangxia Formation is composed of Upper Cambrian rocks, and mostly outcrops in the western 

part of the mine area.  It is characterised by thin/ platy limestone interbedded with banded 

argillaceous limestone and thin/ platy banded limestone, strikes north-south and dips to the east, with 

an average dip angle of 8°.   

 

¶ The Sanshanzi Formation is composed of Upper Cambrian-Lower Ordovician dolomite.  It is 70 m 

to 93m thick, strikes north-south and dips to the east, with dip angles varying from 6° to 8°.  The 

Sanshanzi Formation is recognised as the primary ore-bearing layer. 

 

¶ The Xiamajiagou Formation, from bottom to top, is composed of marlite with breccia, dolomitic 

limestone, and limestone interbedded with dolomitic marlite and dolomitic limestone.  This layer is 

primarily exposed on the mountain top of the region.  The outcrop is approximately 132 m thick, 

strikes north-south, and dips to the east, with dip angles varying from 6° to 10°. 

 

¶ The Quaternary sediments are represented by eluvium, alluvium, and diluvium, all of which are 

widespread over the region. 

 

Figure 6-2: Geological Map of Zhuangpeng Dolomite  Mine 

6.2.2 Structure 

Structural features in the Zhuangpeng Project site are relatively simple.  The primary stratigraphic landform 

is a homocline with underlying strata striking north-southerly and dipping to the east, with dip angles varying 

between 6° and 8°.  Strata in the region are characterised by good continuity and near uniform attitudes with 

rare folds and faults.   
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6.2.3 Magmatism 

Magmatic activity is not found in the Zhuangpeng Mine area. 

6.3 Mineralisation 

6.3.1 Characteristics of the Mineralisation 

Dolomite orebodies in the region are hosted in the Sanshanzi Formation.  Two mineralised zones have been 

defined and numbered No. 1 and No. 2.  The mineralised zones and host rocks share strike directions and dip 

angles; the boundary is clear and is set by the concentration gradient.  Detailed descriptions of each zone are 

given below.   

6.3.1.1 Mineralised Zone No.  1 

The mineralised zone No. 1 is defined by 10 trenches and 19 drill holes.  The mineralisation is approximately 

1,640m long and extends 867m deep with an average thickness of 20m.  It is stratiform, strikes north-south 

and dips to the east at 70° to 100° with dip angles between 6° and 8° (Figure 6-3).   

6.3.1.2 Mineralised Zone No.  2 

The mineralised zone No. 2 is defined by 23 drill holes and 24 trenches.  The mineralisation is over 2,000m 

long and extends 1,040m deep with an average thickness of 33m.  It is also stratiform, strikes north-south 

and dips to the east at 90° to 110° with dip angles between 6° to 8° (Figure 6-3).   

 

Figure 6-3: Simplified Exploration Sect ion in Zhuangpeng Property  

6.3.2 Mineralogy 

The primary mineralisation is dolostone, which generally contains more than 94% dolomite.  The main 

gangue mineral is ferric oxide, with content varying from 1% to 4%.  Some filmy clay minerals are also 

discovered amongst the dolomites. 

The dolomite exhibits small hoar crystals with grain sizes generally between 0.01 mm and 0.25 mm.  

Dolomite ore is present as powder, with fine or medium granular textures, and appears in thick or thin 

stratiform structures. 
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In 2011, the No. 3 Geological Exploration Institute of China Metallurgical Geology Bureau (ñNo. 3 

Geological Instituteò) conducted basic elemental analysis of samples from the Zhuangpeng Mine, including 

dolomite oxide (ñMgOò), potassium oxide (ñK2Oò), sodium oxide (ñNa2Oò), silicon dioxide (ñSiO2ò) and 

calcium dioxide (ñCaOò), as well as composite analysis.   

 

According to these results, no accompanying useful element can be extracted from the mineralisation.  The 

harmful elements are K2O with an average grade of 0.22%, Na2O with an average grade of 0.03%, SiO2 with 

an average grade of 2.30%, ferric oxide (ñFe2O3ò), with an average grade of 0.24%, aluminium oxide 

(ñAl2O3ò), with an average grade of 0.34%, manganese oxide (ñMn3O4ò), with an average grade of 0.011%), 

sulphur (ñSò), with an average grade of 0.032% and phosphorus (ñPò), with an average grade of 0.002%.  

SRK opines that the harmful elements and minerals identified within the mineralised zones are all within 

normal concentrations and should not materially impact the saleability of the dolomite produced at the mine 

or adversely impact the environment. 

 

6.4 Exploration, Sampling, Analytical Procedures, Quality Assurance 
and Quality Control 

Under SRKôs supervision, the No.  3 Geological Institute conducted a drilling and trenching program at the 

Zhuangpeng dolomite deposit from October 2011 to May 2012.  Figure 6-4 shows the drill hole distribution 

map.  The following sections summarise the Mineral Resource data verification and reconciliation for the 

property. 

 

Figure 6-4: Drill  Hole Distribution Plan Map  

6.4.1 Exploration and Sampling Procedures and Quality Control 

A total of 23 drill holes and 25 trenches were carried out at the Zhuangpeng Mine by the No.  3 Geological 

Institute during the detailed exploration.  All of the boreholes were vertical (Figure 6-5); all drill cores were 

logged; and down-hole surveys were conducted in each hole at 100m intervals.  The average recovery rate 

for all cores was 94.41%, and 95.76% for the mineralized drill cores (Figure 6-6). 



SRK Consulting 
Independent Technical Report Update ï Zhuangpeng Dolomite Operations Page 15 

YZ/ QH/ NL/ YL/ YJ/ AX/AT  SRK_Linfen_Zhuangpeng Dolomite Mine _CPR Update_20210329_V5.docx   March 2021 

 

Figure 6-5: A Surface Drill -hole Site  

All trenches were arranged along exploration lines.  Each trenchôs bottom and top were 0.8m wide and 1.2m 

wide, respectively. 

Samples were taken from drill cores by splitting along the core axis.  The sample length was generally 2m.  

Trench samples were collected from fresh rocks in the floors of trenches by channelling.  The channel 

section size was about 10cm long by 3cm wide, and normally 2m long.  Wall rocks and ore were sampled 

separately. 

 

 

Figure 6-6: Drill Cores with High Recovery Rate  

6.4.2 Analytical Procedures and Quality Control 

6.4.2.1 Sample Preparation and Analysis 

A total of 1,779 samples were collected from drill cores and trenches.  All sample preparation and analysis 

were completed by the No. 3 Geological Instituteôs laboratory.  All those samples for which the loss rate of 

the sample weight during preparation exceeded ±8% of the real weight were discarded, yielding a qualified 




























































































