EZ HATCH

EGMK
Section 06 - Processing

Project Report

24 Dec 2010
EGMK
Elkon Uranium Project Pre-Feasibility -
Report
DISTRIBUTION
Section 06 - Processing
1SO 9001 H335109-0000-90-124-0002-E, Rev. O Page i

\§/ WorkingTogether
SAFELY © Hatch 2010/12



EZ HATCH

EGMK
Section 06 - Processing

Table of Contents

D TS o7 - 1] T i
B I {01 1o T 11T 1
2 Mapping of Report with Contractors Proposal (Contract AppendiX 2)........ccccuvvemrrnismrrsssnssssssanes 2
3 Process Plant Design Basis .....ccccuurerrrmirmsrrniimssmnsssssssnsssssssnsssss s snsssss s snsssss s snsssss s snsssss s snssass s nssass s snssanes 5
3.1 ReferenCe DOCUMENTS ..ottt e e e s enb e e e e snb e e e e sanrneeesanrneeeaans 5

R J2 B (o To [8 o3 (o] o B = F= 1 £~ 1R STTPS 5

3.3 Operating and DesSign FaCIOrS.......ccoiiuiiiiiiiie et e e st e e st e e s raeeeeeeans 6

N A O o 1= T il Lo IS (=1 (=T |2 USRS 6

3.5 Process OVEIVIEW .........c.couiuiiiiiiiiice s 6
3.5.1  ReferenCe DIaWiNgS. ... ..ooi ittt ettt e st e e e e e aanr e e e e anneee s 7

O I T oo S ¥ T | = 7
4.1 Reference Documents and DIawWings .......ocueeieiiieeieiiiiee e eiiiee e erieee et ee s s ee e st ee s sraeeeessnseeeeeanns 8

4.2 Trade-off Study #1 — GOId RECOVEIY ...cooueiiiii ettt rae e s 8

4.3 Trade-off Study #2 — Tertiary Amine Solvent EXtraction ........ccccevviiiiii e, 10

4.4 Trade-off Study #3 — Direct Precipitation after Resin-in-Pulp Sorption ..........cccccceeiviieninnennn. 10

4.5 Trade-off Study #4 — Acid Plant Cogeneration ..........coceiiiieiiiieiiie e 11

5 Base Case Desighn SeleCtion ..........cccuicmiiiiiiiininsnnsssssms s s s s sas s ssss s s ssss sasmssnsasssssns s 11
(ST o o T oL =TT o ] o o] T, 12
6.1  Reference DOCUMENES .......oiiiiiiiiie et e e s e e e s anre e e e snreeeeeans 12

6.2 Area 2100 — Ore Preparation FaCility ......cc.eeiiiiiiiiiiie e 12

6.3 Area 2200 — Uranium Processing FaCility .......cceeeiiiiiiriiiiiee e 13

6.4 Area 2300 — Gold Processing FaCility.........cuoiuiiiiiiiiieeee e 14

6.5  Area 2400 — REAGENTS ....uiiiii ittt et e e s eate e e e srnree e e sanreeeeaans 15

6.6 Area 2500 — ULIlIHIES .. uveeireeeiee et 16

6.7  Area 2600 — ACIA Plant ... . ... e e e e e e e e nn e 16

6.8  Area 2700 — LimMeE Plant .....cooeieiie et 16

I o o T =TT B 1T g T T, 17
7.1 BIOCK FIOW DIGGIAMS ...ciiiiiiiii ittt ettt e e e s st e e s anbe e e e s amre e e e sanbeeeesanrneeenan 17
711 Reference DIaWingsS. ... ..o ittt e e s e e e s e e s anneee s 17

7.2 ProCess FIOW DIiagrams ... ...coiiiiiieiiiiie e eiiiee ettt ettt e sttt e e s rate e e e s rate e e e srnteeessanseeeesaneeeeesans 17
7.2.1  Reference DIaWingsS. ... ittt e st e s e s b e e e s e e e s anneeens 18

7.3 Preliminary Process Control DiagramsS........coooueiiiiiiiiee ettt sneeee e 20
7.3.1  ReferenCe DIaWingS. ... cooo ittt e sttt et e e s st e e s sbe e e e s e beeeeeanneeeesanneeens 20

L= T Lo [0 11 o 0 0 T=T o S - oV . 22
8.1 ProCess DeSigN Criteria ... ...oouiiiiiiiiiie ettt ettt e rbe e ae e e st e e rnee e sabeeenees 23
8.1.1  Reference DOCUMENTS ........oiiiiiiiiie et e e e s anneee s 23

8.2 Mass and ENergy BalanCe..........ooiiiuiiiiiiiiiie e 23
8.2.1  Reference DOCUMENTS ........eiiiiiiiiie ettt e e e e anneee s 24

8.3  Materials Of CONSITUCTION ....oieeiiiriiieie et 24

1SO 9001 H335109-0000-90-124-0002-E, Rev. 0 Page iii

\§/ WorkingTogether
SAFELY © Hatch 2010/12



EZ HATCH

EGMK
Section 06 - Processing

8.4 Mechanical Specifications and Data Sheets ..........ocueeiiiiiiii e 24
8.4.1 Reference DOCUMENTS ...cooii ittt e e e e e e e e e e e e e rneeeeeas 24

8.5 Process Plant Mechanical Equipment List and Load List........ccceeiiiiiiiiiiiiiiiiee e 26
8.5.1  Reference DOCUMENLS ......cooiiiiiiii i 26

8.6 DiSCIPliNG DESIGN Criterial....eiiueiiiieeeiiiie ittt e b e e nee e saneeenees 26
8.6.1  Reference DOCUMENLS ......cooiiiiiiii e 27

8.7 Future Test Work ReqUIrEMENTS. .......uiiiiiiiie e 27
8.7.1  Reference DOCUMENTS ....oooi it e e e e e e ee e e e e e e e e enneeeeeas 27

8.8  Hazard AnalysisS (HAZAN) ...ttt e e s rae e e e s eate e e e snreeeeean 27
8.8.1  Reference DOCUMENTS ....oooi it e e e e e e e e e e e e e eneeeeeas 28

9 Plot Plan and LayOUL ........cccccuiimeimiinsrrnnsssssnssss s snsssssssssssss s sesssss s s essss s s essssss s essssss snssssss s nnsssss senssnnsnnnnsn 28
S T T (o) o F- T o PR S 28
9.1.1 Facilities Included at Process Plant Site..........cooiiiiiiiiiiii e 30

S 2 o L (oY g TN B = 11 g T T~ RSP 30

9.2 General Arrangements and [SOMELIICS ......cuiiiiiii i 30
9.2.1  ReferenCe DIaWinNgS. ......coouiiii ettt e st e e s b e e s e e e e s e e e s anneeens 31

9.2.2 Brief FacilitieS DESCHPHONS .....cieiiie it 32

9.2.2.1  Train Unload and Ore CruSNEr ..........co ittt 32

9.2.2.2 Crushed Ore Stockpile and Radiometric Concentrate Stockpile ........cccceevvieeennnee. 32

9.2.2.3  Screening Building .......coooiiiiiiiiiiei e 32

9.2.2.4 Radiometric Sorting BUilding ........coooiieiiiiiii e 32

9.2.2.5  RadiomMetriC TailS....cccuieicieiiiei e 33

9.2.2.6  Uranium PIant........coo i 33

9.2.2.7  Solvent Extraction BUilding .........ccooeeiiiiiiiiiiiiee e 34

S 2 T € o] o I =T o | SRR 35

S T2 2 B Ve To I o = o | SRR 35

9.2.2.10  LIME PIANT ...ttt e et e e e e e e e e e e e e e nnnneeeeaaeean 35

10 Process Plant Consumables and Labour ..........ccocoiiimiissinisnnnsssssssssss s s ssses s ssssssssssssassssses 35
10.1 Process Plant CONSUMADIES........cociiiiiiiiiee et s 35
10.2 ProCess Plant LabOU ...ttt e e e e e e e e e e e e e nnneeeeeaa e s 37

11 Cost Reduction OPPOrtUNIties ......c.cucoriiemrnismmicssinsssssms s s s s s s sms s s e mnnnans 39
11.1 Eliminating Parallel Process Plant Trains ........coooiiiiriiiiee et 39
11.2 Optimize Standby Equipment on Parallel Trains .........coocioiiiiiiriiie e 40
11.3 Replacing the Gyratory Crusher with @ Jaw CruSher ..........ooccviiiiiiiiii e 40
11.4 High Pressure Grinding ROIIS (HPGR’S) ...cciiuiiiiiiiiii et 40
11.5 SAG and Ball Mill Orientation ..........coeiiieiiiiiiiie et e e e sree e e srae e e e sneee e e ennees 41
11,6 LEACK SYSIEMIS . it e e e e e st e e e e a bt e e e e anbee e e e snneeeeeannees 41
11.7 Delete Slurry Cooling after LEaChing .......coooiueiiiiiiee e 41
11.8 ASTM Grade VS. TU Grade ...ccooueiiiiiieieeiee ettt ettt s be e sae e e st enee e ebeeeeaeeas 41
11.8.1  Tertiary AMINE SX ... oottt ettt e e be e e st e e ebe e e sabe e sneeesnneaans 42

11.8.2 Direct Precipitation after RIP...........ooi e 42

11.9 Heap Leaching of Gold from Sort TailS ......ccoouiiiiiiiiee e s 42
11.10 Delete Sand NeULraliZation .........cooceeeieiiiie e 42
11.11 Delete Lime Kiln and IMPort LIMe......cooueiiiiiei e 43
11.12 Reduce Size of Covered StOCKDIIES ......coiuiiiiiiiiiii et 43
11.13 Optimize RIP reSin flOWS ... e e e 43

12 Differences To VNIPIPT TeChnNOIOQY .......cccuremmremrissmmsssmmnssmsssnnsss s s s sssssssssssssssssssssssasassssans 43
S T 2 1= 1 44
1SO 9001 H335109-0000-90-124-0002-E, Rev. O Page iv

\§/ WorkingTogether
SAFELY © Hatch 2010/12



EZ HATCH

EGMK
Section 06 - Processing

13,1 TeSEWOIK RISKS ..ceeiei et e e nnne s 44

13.2 Ore Physical Characteristics RiSKS.........uiiiiiiiiiieiiee e e 45

13.3 TeChNOIOGY RISKS. ....eeiiiieiiiittiee ettt e e e e e e e enbe e e e eanee e e eannes 45
Appendix A06-01 Mass and Energy BalancCe ........ccccuccmriniimmrinnimss s snssss s s s snsssss s snsssss s s ssss s snssanes 1
Appendix A06-02 Process Plant Design Basis and Design Criteria......ccc.ccucsminscmmnscsnncssisssnssmssssennns 1
Appendix A06-03 Future Test Work ReqUIirements .........cccccciiiimnininemninnss s s ssssssss snsssssssnssanes 1
Appendix A06-04 Process FIOW Diagrams .......c.cceceermirmsrmmsssmssmmsssssmssssssssssssssssssssssssssssssssssssssssnssassssnssanes 1
Appendix A06-05 Qualitative and Quantative Diagrams.........ccocuvimmnrsmmnnssinssnnnssssssssss s sssssssssesess 1
Appendix A06-06 Preliminary Process Control Diagrams........ccccciuirmrinnsmmninsssssinssssssssssssssssssssssssssanes 1
Appendix A06-07 Trade-Off STUIES......cccuuiemiirmiriiriin s s s mn s s samn s mn s 1
AppPendix ADB-08 HAZAN ........oeeeeeireieescresceeseeemesemssaseaseesmessmessmssemseesseesseesmeesmeesmssamssamssamseenessmessnes 1
Appendix A06-09 Process Plant PIot Plan..........cccciiimiinimninsn s isssss s s s ssssssssssssssnssanes 1
Appendix A06-10 Process Plant General Arrangements........c.cccuuummnsmmnnesisssnsssmssssesssssssssssssssssssssassass 1
Appendix A06-11 Equipment Specifications and Data Sheets.........cccccvrererrrcrecrrrsseerrsss s 1
Appendix A06-12 Preliminary Mechanical Design CHteria........cccciiirecmminismninissnnnssess s snsssmsssnssanes 1
Appendix A06-13 Preliminary EQUIPMENt LiSt ......cccuvvemriniimr s mnsssmss s s snsssss s s ssss s s ssms s snsanes 1
Appendix A06-14 Electrical Equipment Design Criteria .......c.cccciiicmmicsmmicssinssnsnsssss s s s sseseas 1
Appendix A06-15 Structural and Architecture (S/A) Design Criteria.........ccccuvrecmrriisesmninsssnninssnsnnnssanns 1
Appendix A06-16 Piping Design Criteria ......cccccuiimriisssmismniississsnisssssssssssss s sassssmssssessssms sassssnssmssssmssnss 1
Appendix A06-17 Instrumentation and Controls Design Criteria........cccceeeecrrreremrrsssserssssserssssseessssanes 1
Appendix A06-18 Process DeSCHPHIONS .....ccccviiiremriiirmriissess s snsssss s s s s s s ssss s s sass s snssanes 1
1SO 9001 H335109-0000-90-124-0002-E, Rev. O Page v

\§/ WorkingTogether
SAFELY © Hatch 2010/12





