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Beatrix initiated a project to capture 440l/s methane
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INTRODUCTION TO BEATRIX GOLD MINE

Beatrix has 9 860 employees
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Main complex: 
Three operating shafts

West Section: 
17 km North

Rock breaking depth:  
866m ï2036m

Production rate:
225 000 tonnes/month

Total mass flow: 
1826kg/s

Refrigeration: 
60MW



ÅBeatrix Gold Mine hard rock mine with the highest known emission rates

ÅMajority of intersections on reef elevation

ÅMethane emission rate: 1600l/s

ÅCurrent South Section methane emission rate: 988l/s

ÅMethane concentration varies between 82% to 90% at source

ÅOther hydrocarbons are negligible

ÅHistory of gas accumulations in past led to explosions

BEATRIX METHANE HISTORY

South Section targeted for methane capture project
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BEATRIX METHANE EXTRACTION PROJECT

Beatrix seized the opportunity to utilize its methane
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ÅTowards the end of 2006, Gold Fields noted an opportunity in terms of the 

Kyoto Protocol

Å To earn carbon credits from methane destruction

Å Reduce the mineôs Carbon footprint

ÅMajor safety consideration

ÅAgreement with Promethium Carbon to design project

Å Had to be done according to requirements of the Clean Development Mechanism (CDM)

Å Project Design Document (PDD) submitted to CDM Executive Board

ÅProject Design Document(PDD) approved by United Nations Framework 

Convention on Climate Change (UNFCCC) in October 2008

ÅProject designed capture and extract 440l/s of methane from the Beatrix 

South Section
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ÅThe project is planned to have two phases:

ÅPhase one consisting of 

ÅExtracting 440l/s of methane from underground

ÅKnown current underground emitters

ÅInitially flare on surface

ÅPhase two consisting of

ÅGeneration of electricity utilising the underground methane

ÅReduce mine dependency on ESKOM electrical supply by approximately 4MW

ÅConform to the Designated National Authority(DNA) approval

PROJECT BACKGROUND

Background
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ÅThe South Section of Beatrix was selected for the methane 

capture and extraction project

ÅMethane in abundance due to the high methane emission rate of 

988l/s

ÅConcentrated locations of methane emitters

ÅMethane emissions mostly on reef elevation

ÅWill greatly reduce the methane concentration in the general 

atmosphere

ÅMethane gas of a high quality with most emission concentrations 

varying between 80% and up to100%

METHANE EXTRACTION FROM THE SOUTH SECTION

High quality methane sources
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SOUTH METHANE EMISSION 

Methane emission mostly towards west of South Section
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No. 2B Vent 
Shaft

No. 3 Shaft

No.1 Shaft

No. 2 Shaft

501 l/s

243 

l/s

225 l/s



IMPACT ON THE METHANE EXTRACTION TARGET AREA

Methane in the general atmosphere will be reduced
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ÅThe extraction of methane 

will have the following safety

benefit:

Å40% of the total methane

emission will be captured.

Å60% of the methane in the

lower stoping section will be

captured.

Å41% of the methane in the

Vlakpan area will be

captured.

Å54% of the methane in the

target area will be captured.

EMISSION 

243l/s

EXTRACT

100l/S

EMISSION

501l/s

EXTRACT

300l/S



METHANE EXTRACTION FROM THE SOUTH SECTION

High quality methane sources
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METHANE GAS EXTRACTION NETWORK

Twelve control stations monitor and manage the system
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Main gas monitoring stations

Sub Monitoring System



METHANE EXTRACTION TARGET AREA

Methane extraction target area 860m below surface 12

AMRE Safety Seminar 19 July 2011



METHANE EXTRACTION TARGET AREA

24 Seals constructed to create three reservoirs 13
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METHANE EXTRACTION TARGET AREA

Methane extraction target area 860m below surface 14
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77 798m³

122 423m³

59 480m³


