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Hydromet Process Flow Diagrams
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GENERAL NOTES

1. ALL EQUIPMENT AND STREAMS ARE TO BE INSTALLED
FOR PHASE 2 EXCEPT WHERE REFERRED TO NOTE 2.

2. EQUIPMENT AND STREAMS TO BE INSTALLED FOR
PHASE 1.

3. EQUIPMENT TO BE INSTALLED FOR PHASE 1 ONLY.
NOT REQUIRED FOR PHASE 2.

4. EQUIPMENT TO BE RELOCATED FROM HYDROMET
PLANT FOR PHASE 2.

5. EQUIPMENT AND STREAMS TO BE FUTURE UPGRADE
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6. VENDOR PACKAGE.
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120-BIN-XXX —PCS— 120-CV0-008 —SCR= —SCR— 120-PCS-002A/B 120-PBO-023 130-PBO-024. 120-PCS—004A/B —PCS— 130-CV0-009
~3" CRUSHED ORE PRIMARY CLASSIFYING AREA 32 MESH SCREEN 0/S 150 MESH SCREEN 48 MESH SCREEN 48 MESH SCREEN 48 MESH SCREEN 150 MESH SCREEN 150 MESH SCREEN ~ SECONDARY CLASSIFYING AREA ROLL CRUSHER 0/S
STORAGE BIN SUMP PUMP DISCHARGE CONVEYOR 0/S PUMP U/S PUMP BOX U/S PUMP BOX 0/s PUMP SUMP PUMP DISCHARGE CONVEYOR
| |
120-BIV=XXX — XXX | 120-SCR-003 —RCR— —SCR— —PBO— | —PCS— —PCS—024A —_PBO— —PBO— —PCS—003A,
| 3" cRUSHED ORE _3" CRUSHED ORE STORAGE | PRIMARY 32 MESH SCREEN 32 MESH SECONDARY 32 48 MESH SCREEN 48 MESH SCREEN 150 MESH SCREEN 150 MESH SCREEN ROLL CRUSHER ROLL CRUSHER
STORAGE BIN VENT BIN ROLLING PAN GATE ROLL GRUSHER MESH SCREEN 0/S PUMP BOX U/s PUMP U/S PUMP 0/S PUMP BOX DISCHARGE PUMP BOX DISCHARGE PUMP
NOTE 3 NOTE 3 |NOTE 4 NOTE 4
PROCESS WATER - - - - - - - - - - - - - - - - - -
FROM PROCESS WATER PUMP
[ 100-007 w
w w w
—6 MESH CRUSHED ORE GENERAL NOTES
FROM —6 MESH SCREEN COMP $1.2.34 COMP 4 ONLY
106007 P, @ cw szt 0 1. ALL EQUIPMENT AND STREAMS ARE TO BE INSTALLED
RSt 2) ) FOR PHASE 2 EXCEPT WHERE REFERRED TO NOTE 2.
~3" CRUSHED ORE | COMP #1,2,3 ONLY 2. EQUIPMENT AND STREAMS TO BE INSTALLED FOR
FROM ORE STOCKPILE _ PHASE 1.
[ 100-001 10 |_ "1y 3. EQUIPMENT TO BE INSTALLED FOR PHASE 1 ONLY.
(PHASE 1) NOT REQUIRED FOR PHASE 2.
| 4. EQUIPMENT TO BE RELOCATED FROM HYDROMET
VENT TO ATM | PLANT FOR PHASE 2.
5. EQUIPMENT AND STREAMS TO BE FUTURE UPGRADE
| FOR WHITETALL COMPOSITE.
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(NOTE 3) 120-CV0—008 6. VENDOR PACKAGE.
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B |RLC|J.D.|ISSUED FOR PREFEASIBILITY STUDY [14]|07|01

A |P.T.]J.D.|ISSUED FOR PREFEASIBILITY STUDY  |14)05/31

REV | BY |APPD DESCRIPTION YR|MO| DA
119 100-006 > APPROVED P, DAHLBERG DRAWN: P, TREMBLAY
DATE  14/05/28 CHECK: J. DAVIS
SCALE  NONE DESIGN: P, DAHLBERG
ROUGHER TALS O 035 DESCHC P. DAHLBERG
150 MESH 0/S CONCENTRATE CIDPLE
COMP #1,2,3 ONLY FROM SPIRAL GRAVITY CLASSIFIER Roche Engineering
122 100-003 ] 9815 S. Monroe St., Suite 502
Sandy, UT 84070
Phone: 801.871.2400
48 MESH 0/5 ENGINEERING Fax: 801.656.0116
COMP #1,2,3 ONLY TO 48 MESH GRINDING MILL www.roche-engineering.com
100-003
ORare Element I
13, . SCREENS TAILS
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CLASSIFYING AREA
FLOWSHEET

DWG.
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KEYPLAN
145-DIS—001 —SCL— 145-MCR-001 145-PB0—007 —PCS— —PCS— —PBO— —PCS—005A
SPIRAL GRAVITY CLASSIFIER SPIRAL GRAVITY 48 MESH GRINDING MILL GRINDING MILL DISCHARGE GRINDING MILL DISCHARGE GRINDING & GRAVITY CLASSIFYING GRAVITY CLASSIFIER GRAVITY CLASSIFIER
DISTRIBUTOR CLASSIFIER PUMP BOX PUMP AREA SUMP PUMP PUMP BOX PUMP
NOTE 4 o o NOTE 4
?ggGHERcm-llr.% SEPARATOR GENERAL NOTES
M MA Al
[ 100-004 110 (FUTURE. SEE NOTE 5) 1. ALL EQUIPMENT AND STREAMS ARE TO BE INSTALLED
FOR PHASE 2 EXCEPT WHERE REFERRED TO NOTE 2.
2. EQUIPMENT AND STREAMS TO BE INSTALLED FOR
150 MESH 0/S PHASE 1.
FROM 150 MESH SCREEN 0/S PUMP COMP #1,2 ONLY
100-002 121 3. EQUIPMENT TO BE INSTALLED FOR PHASE 1 ONLY.
NOT REQUIRED FOR PHASE 2.
4. EQUIPMENT TO BE RELOCATED FROM HYDROMET
PLANT FOR PHASE 2.
5. EQUIPMENT AND STREAMS TO BE FUTURE UPGRADE
FOR WHITETAIL COMPOSITE.
6. VENDOR PACKAGE.
145-DIS—001
PROCESS WATER
FROM PROCESS WATER PUMP
[ 100-007 w
w w
ROUGHER TAILS 40-SCL-00
150 MESH 0/S CONCENTRATE cot(«ﬁg«vrs;m
TO 48 MESH SCREEN 0/S PUMP BOX COMP #1,2,3 ONLY
100-002 122
TALS
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COMP #1,2,3 ONLY
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COMP #1,2,3 ONLY TO BELT FILTER FEED TANK
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140-PBO-005 0054
DWG. NO. REFERENCE REF#
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[ ] B |RLC|J.D.|ISSUED FOR PREFEASIBILITY STUDY [14]|07|01
A |P.T.|J.D.[ISSUED FOR PREFEASIBILITY STUDY [14[05|31
- — REV | BY [APPD DESCRIPTION YR [MO| DA|
(NOTE 4) APPROVED P. DAHLBERG DRAWN-P. TREMBLAY |14]05]23]
DATE  14/05/28 CHECK: J. DAVIS 14(05(27
I_ [— —| SCALE  NONE DESIGN:P, DAHLBERG |[14[05[19]
PROJ.# 10135 DESCHK: P, DAHLBERG |14]05[19
| ] CADFILE:
Roche Engineering
48 MESH 0/S FINES b
FROM 48 MESH SCREEN 0/S PUMP COMP #1,2,3 ONLY | COMP #1,2,3 ONLY 70 48 MESH SCREEN Zilf;f U’vrg;(());)s‘vsmle 502
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| NOTE 5 _PCS— 150-PCS—008A/B _PCS—009A _PCS—010A _MOS_ _MOS— _PCS—011A _PeS— NOTE 5
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| . |
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PROCESS WATER
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| W W W | 1. ALL EQUIPMENT AND STREAMS ARE TO BE INSTALLED
32 MESH U/S FOR PHASE 2 EXCEPT WHERE REFERRED TO NOTE 2.
COMP #3 ONLY
o o, SCREEN A ! 2. EQUIPMENT AND STREAMS TO BE INSTALLED FOR
HASE 1.
| | 3. EQUIPMENT TO BE INSTALLED FOR PHASE 1 ONLY.
| | NOT REQUIRED FOR PHASE 2.
4. EQUIPMENT TO BE RELOCATED FROM HYDROMET
PLANT FOR PHASE 2.
5. EQUIPMENT AND STREAMS TO BE FUTURE UPGRADE
FOR WHITETAIL COMPOSITE.
I R I 6. VENDOR PACKAGE.
| |
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DWG. NO. REFERENCE REF#
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FROM 150 MESH SCREEN O/S PUMP COMP #3 ONLY |
100-002 124
CONCENTRATE
| A | 8 |RLC]J.0.[ISSUED FOR PReFEASIBILITY STUDY [14]07]o1
| 1 | A |P.T.|U.D.| ISSUED FOR PREFEASIBILITY STUDY [1405]31
REV | BY [APPD DESCRIPTION YR|MO| DA
ROUGHER CONG APPROVED P. DAHLBERG DRAWN: P, TREMBLAY _|14]05]23]
150-MGS—-002 ENTRA DATE
14/05/28 CHECK: J. DAVIS 14]05[27}
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| COMP #3 ONLY | CAD FILE:
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ROUGHER TAl Sandy, UT 84070
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160—PCS—105 160-TAK—005 160-BLF—-001 160—PCS—-013A/B 160-CV0—010 165-ST0-010
REJECTS DEWATERING BELT FILTER BELT FILTER BELT FILTER BELT FILTER REJECTS STOCKPILE
AREA SUMP PUMP FEED TANK FILTRATE PUMP DISCHARGE CONVEYOR
GENERAL NOTES
1. ALL EQUIPMENT AND STREAMS ARE TO BE INSTALLED

FOR PHASE 2 EXCEPT WHERE REFERRED TO NOTE 2.

ROUGHER TAILS 2. Ea@nz‘m AND STREAMS TO BE INSTALLED FOR

FROM ROUGHER TAILS PUMP COMP #3 ONLY (FUTURE. SEE NOTE 5) N

[ 100—-004 126 3. EQUIPMENT TO BE INSTALLED FOR PHASE 1 ONLY.
NOT REQUIRED FOR PHASE 2.

SCREENS TALLS 4. EQUIPMENT TO BE RELOCATED FROM HYDROMET

FROM 48 MESH SCREEN 0/S PUMP COMP #4 ONLY PLANT FOR PHASE 2.

[ 100-002 113 5. EQUIPMENT AND STREAMS TO BE FUTURE UPGRADE
FOR WHITETAIL COMPOSITE.

CLASSIFIER TALLS 6. VENDOR PACKAGE.
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DWG. NO. REFERENCE REF#

B |RLC|J.D.|ISSUED FOR PREFEASIBILITY STUDY [14]|07|01
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TO REJECTS STOCKPILE
— -

PROCESS WATER
TO PROCESS WATER STORAGE TANK

~ |

160—-PCS—-013A/B

. noEs |

100-007 >

A |P.T.|J.D.[ISSUED FOR PREFEASIBILITY STUDY [14[05|31

REV | BY [APPD DESCRIPTION YR [MO| DA|

APPROVED P. DAHLBERG DRAWN:P. TREMBLAY [14]05]23

DATE  14/05/28 CHECK: J. DAVIS 14(05(27

SCALE NONE DESIGN: P, DAHLBERG [14]05[19

PROJ. # DESCHK: P, DAHLBERG |14]05[19
10135 CAD FILE:
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170-TAK-001 —THK= 170-PCS-014A/B 170-PCS-015A/B 70-PCS-017A 170-TAK=005 170-TAK=002 170-ILF-001A/B 170-HPP-001 170-CV0-015 75-BIN-
THICKENER THICKENER THICKENER PRESS—FILTER PRESS—FILTER PRESS—FILTER THICKENER THICKENER O/F PRESS—FILTER HYDRAULIC PRESSFILTER DISCHARGE ~ PRE-CONCENTRATE
FEED TANK U/F PUMP FEED PUMP FILTRATE. PUMP WASH WATER TANK O/F TANK ININEFILTER POWER UNIT CONVEYOR STORAGE. BIN
170-PCS—106 170-RAM—001 170=TAK=003 170-AGI=001 170-TAK=004 70-PCS-022A 70-PCS— —FPR— 170-CHU=001 75-RPG— 175-BIV=003
PRE-CONCENTRATE THICKENER PRESS—FILTER PRESS—FILTER SURGE PRESS—FILTER PRESS—FILTER THICKENER PRESS—FILTER PRESS—FILTER PRE-CONCENTRATE STORAGE ~ PRE-CONCENTRATE
DEWATERING AREA SUMP PUMP  RAKE MECHANISM SURGE TANK TANK AGTATOR FILTRATE RECENER WASH WATER PUMP o/F PUMP DISCHARGE CHUTE BIN ROLLING PAN GATE STORAGE BIN VENT
PROCESS WATER
FROM PROCESS WATER PUMP
[ 100-007 W
48 MESH U/S PRE-CONCENTRATE
FROM 48 MESH SCREEN U/S PUMP COMP #1,2.3,4
[ 100-002 112 GENERAL NOTES
T 1. ALL EQUIPMENT AND STREAMS ARE TO BE INSTALLED
150 MESH U/S PRE—CONCENTRATE | T 170-TAK—005 FOR PHASE 2 EXCEPT WHERE REFERRED TO NOTE 2.
FROM 150 MESH SCREEN U/S PUMP
S / /N MP #1.2,3 ONLY 2. EQUIPMENT AND STREAMS TO BE INSTALLED FOR
PHASE 1.
3. EQUIPMENT TO BE INSTALLED FOR PHASE 1 ONLY.
FLOCCULANT NOT REQURED FOR PHASE 2.
FROM _FLOCCULANT STATIC MIXER
[ 100-008 R 129 w 4. EQUIPMENT TO BE RELOCATED FROM HYDROMET
PLANT FOR PHASE 2.
5. EQUIPMENT AND STREAMS TO BE FUTURE UPGRADE
150 MESH U/S PRE~CONCENTRATE COMP #3 ONLY FOR WHITETAIL COMPOSITE.
FROM W.T. 150 MESH SCREEN U/S PUMP (FUTURE. SEE NOTE 6) 70— —022A
[ 100-004 106 6. VENDOR PACKAGE.
130 170-TAK—002
PROCESS WATER
- TO PROCESS WATER STORAGE TANK
170-TAK=001 =
M 170-PCS-016A/B w { fo0-067 >
70— A
170-TAK-003
170=AGI=001

<0

VENT TO ATM

=
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VENT TO ATM
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“oooooTUTTD)
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PRE—CONCENTRATE
TO HYDROMET PLANT

200-001

DWG. NO. REFERENCE REF#

B |RLC| J.D.|ISSUED FOR PREFEASIBILITY STUDY [14]|07|01

A |P.T.| J.D.|ISSUED FOR PREFEASIBILITY STUDY  |14|05/31

REV | BY |APPD DESCRIPTION YR [MO| DA

APPROVED P. DAHLBERG ORAWN:P._TREMBLAY _[14/05[2

DATE  14/05/28 CHECK: J. DAVIS 14(05(27

SCALE NONE DESIGN: P, DAHLBERG |14]05]19

PROJ.# DESCHK: P, DAHLBERG [14]05[19
10135 CADFILE
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KEYPLAN
180—PCW-006 180-TAK-007 180—-TAK—008 180—-PCW-005A/B 180—PCW-003A/B 180-JOP—-001 180—PCF-001 180-FDP-001 180—-PCS—020A/B
RAW WATER RAW/FIRE PROCESS WATER GLAND SEAL WATER RAW WATER FIRE WATER ELECTRIC FIRE DIESEL FIRE PROCESS WATER PUMP
WELL PUMP WATER STORAGE TANK STORAGE TANK DISTRIBUTION PUMP DISTRIBUTION PUMP JOCKEY PUMP WATER PUMP WATER PUMP
RAW WATER
TO GLAND SEAL WATER DISTRIBUTION
—s S
180—PCW—005A/B GENERAL NOTES
RAW WATER 1. ALL EQUIPMENT AND STREAMS ARE TO BE INSTALLED
TO MINE TRUCK WASH & AUXILIARIES FOR PHASE 2 EXCEPT WHERE REFERRED TO NOTE 2.
w -
2. EQUIPMENT AND STREAMS TO BE INSTALLED FOR
PHASE 1.
3. EQUIPMENT TO BE INSTALLED FOR PHASE 1 ONLY.
NOT REQUIRED FOR PHASE 2.
RAW WATER 4. EQUIPMENT TO BE RELOCATED FROM HYDROMET
TO FRESH WATER DISTRIBUTION PLANT FOR PHASE 2.
w -
5. EQUIPMENT AND STREAMS TO BE FUTURE UPGRADE
FOR WHITETAIL COMPOSITE.
6. VENDOR PACKAGE.
RAW WATER
8 180-TAK—007 TO DRY FLOCCULANT FEED SYSTEM
180—PCW— A w 100-008
180-PCW-006
w
RAW WATER

TO FIRE PROTECTION LOOP

6 U — >

180-JOP—-001

PROCESS WATER E }

FROM BELT FILTER FILTRATE PUMP

[ 100-005 w 180-PCF-001
PROCESS WATER
FROM THICKENER O/F INLINE FILTER
| 100-006 w
180—FDP—-001
PROCESS WATER
TO PRIMARY & SECONDARY CLASSIFYING AREA
w 100-002 >
DWG. NO. REFERENCE REF#
PROCESS WATER
TO GRINDING & GRAVITY CLASSIFYING AREA
180-TAK—008 w 100-003 >
PROCESS WATER
(FUTURE. SEE NOTE 5) TO MAG SEPARATION WHITETAIL UPGRADE AREA
w { 100-004 B |RLC|J.D.|ISSUED FOR PREFEASIBILITY STUDY [14]|07|01
A |P.T.|J.D.[ISSUED FOR PREFEASIBILITY STUDY [14[05|31
w REV | BY [APPD DESCRIPTION YR [MO| DA|
PROCESS WATER
TO PRE—CONCENTRATE DEWATERING AREA APPROVED P. DAHLBERG DRAWN:P. TREMBLAY [14]05]23
W m DATE  14/05/28 CHECK: J. DAVIS 14]05(27]
SCALE_NONE DESIGN:P, DAHLBERG [14]05[19]
180_PCS— A PROJ. # 10135 DESCHK: P, DAHLBERG |14]05[19
PROCESS WATER CAD FILE:
TO FLOCCULANT STATIC MIXER . .
Roche Engineering
Sandy, UT 84070
Phone: 801.871.2400
PROCESS WATER ENGINEERING Fax: 801.656.0116
TO PROCESS WATER DISTRIBUTION www.roche-engineering.com

w -

ORare Element

BEAR LODGE PROJECT

PRELIMINARY FEASIBILITY STUDY
PUG - RAW & PROCESS WATER AREA
FLOWSHEET

DWG. 10135-PFD-100-007  [REV] B




KEYPLAN
190-HOP—-002 190-FLS-001 190-TAK=009 190—AGI— 190-TAK-010 190-MEP—001A/8 190-MIX~001
DRY FLOCCULANT DRY FLOCCULANT FLOCCULANT MIXING FLOCCULANT MIXING FLOCCULANT DISTRIBUTION FLOCCULANT DISTRIBUTION FLOCCULANT STATIC
HOPPER FEED SYSTEM TANK TANK AGITATOR TANK PUMP MIXER
GENERAL NOTES
1. ALL EQUIPMENT AND STREAMS ARE TO BE INSTALLED
FOR PHASE 2 EXCEPT WHERE REFERRED TO NOTE 2.
190-TAK-0089 2. EQUIPMENT AND STREAMS TO BE INSTALLED FOR
190-AGI-002 PHASE 1.

3. EQUIPMENT TO BE INSTALLED FOR PHASE 1 ONLY.
NOT REQUIRED FOR PHASE 2.

4. EQUIPMENT TO BE RELOCATED FROM HYDROMET
PLANT FOR PHASE 2.

<O 5. EQUIPMENT AND STREAMS TO BE FUTURE UPGRADE

FOR WHITETAIL COMPOSITE.
6. VENDOR PACKAGE.
190-TAK-010
RAW WATER
FROM RAW WATER DISTRIBUTION PUMP O R TO THICKENERF'F‘gESU'IrJA\nII
[ 100-007 w O R 100-006 >
1
190-MEP—001A
PROCESS WATER 190—MIX—=001
FROM PROCESS WATER PUMP
100-007 w
195-COM—001A, 195—-ADR-001A, 195—-ARE-001
PLANT AR COMPRESSOR COMPRESSED AR DRYER PLANT AR RECIEVER
"""/ "7 '/ T
| | DWG. NO. REFERENCE REF#
| | COMPRESSED AIR
TO PLANT AR DISTRIBUTION
I A { =
| B |RLC|J.D.|ISSUED FOR PREFEASIBILITY STUDY [14]|07|01
A |P.T.|J.D.[ISSUED FOR PREFEASIBILITY STUDY [14[05|31
| | REV | BY [APPD DESCRIPTION YR [MO| DA|
| 195—COM—001A, 195—-ADR—-001A 195-ARE—001 | APPROVED P. DAHLBERG DRAWN:P. TREMBLAY [14]05]23
DATE  14/05/28 CHECK: J. DAVIS 14]05(27]
SCALE_NONE DESIGN.P, DAHLBERG |14]05]19]
PROJ. # DESCHK: P, DAHLBERG |14]05[19
| | 10135 CAD FILE:

Roche Engineering
NOTE 6 2 9815 S. Monroe St., Suite 502
L _ Sandy, UT 84070
Phone: 801.871.2400
ENGINEERING Fax: 801.656.0116

www.roche-engineering.com

ORare Element

BEAR LODGE PROJECT

PRELIMINARY FEASIBILITY STUDY
PUG - UTILITIES AREA
FLOWSHEET

AR SUPPLY

DWG. 10135-PFD-100-008  [REV| B




4 | 3 2 |
KEYPLAN
StreamNo.| A AW R W 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124
Average
Thwt% 0 0 0 0 | 0.0375310.037531 | 0.002704 | 0.046943 | 0.002704 | 0.018925 | 0.012281 | 0.074754 | 0.01891 | 0.01069 | 0.015286 | 0.016883 | 0.011222 | 0.016168 | 0.030669 | 0.030669 | 0.023853 | 0.030658 | 0.015461 | 0.006915 | 0.01991 | 0.002593 | 0.031819 | 0.004934 | 0.013438
U wt% 0 0 0 0 | 0.006679 | 0.006679 | 0.000678 | 0.007891 | 0.000678 | 0.002716 | 0.000697 | 0.006297 | 0.001819 | 0.001393 | 0.001172 | 0.003806 | 0.002151 | 0.004713 | 0.006084 | 0.006084 | 0.004732 | 0.006083 | 0.003068 | 0.001195 | 0.004936 | 0.00131 | 0.005581 | 0.000799 | 0.001714
Th+Uwt.% 0 0 0 0 0.04421 | 0.04421 | 0.003382 | 0.054834 | 0.003382 | 0.021641 | 0.012978 | 0.081051 | 0.020729 | 0.012083 | 0.016458 | 0.020689 | 0.013373 | 0.020882 | 0.036753 | 0.036752 | 0.028585 | 0.036741 | 0.018529 | 0.00811 | 0.024846 | 0.003904 | 0.0374 |0.005733 | 0.015153
Minimum
Thwt% 0 0 0 0 |0015082|0015082] 0 |0.015082] © 0.0061 | 0.006369 | 0.038796 | 0.009814 | 0.005551 | 0.007933 | 0.005919 | 0.005654 | 0.000687 | 0.01024 | 0.01024 | 0.007964 | 0.01024 | 0.005164 | 0.002184 | 0.005827 | 0.001363 | 0.007336 | 0.000939 | 0.006979 GENERAL NOTES
U wt% 0 0 0 0 0.00496 | 0.00496 0 |0006604| 0 |0.001918 | 0.000687 | 0.006218 | 0.001796 | 0.001376 | 0.001157 | 0.001425 | 0.000687 | 0.000349 | 0.00542 | 0.00542 | 0.004216 | 0.00542 | 0.002734 | 0.000913 | 0.004327 | 0.001012 | 0.005259 | 0.000758 | 0.001694
Th+Uwt.% 0 0 0.020042]0.020042] 0 |0.021686] O | 0.008019]0.007056 | 0.045014 | 0.01161 | 0.006928 | 0.00909 | 0.007344 | 0.006341 | 0.001036 | 0.01566 | 0.01566 | 0.01218 | 0.01566 | 0.007898 | 0.003097 | 0.010154 | 0.002376 | 0.012595 | 0.001697 | 0.008673
Maximum
Thwt% 0 0 0 0 | 0.103603 | 0.103603 | 0.007467 | 0.138816 | 0.007467 | 0.052342 | 0.020897 | 0.126942 | 0.032111 | 0.018163 | 0.025957 | 0.108691 | 0.026502 | 0.043771 | 0.094753 | 0.094753 | 0.073697 | 0.094753 | 0.047786 | 0.020641 | 0.062272 | 0.008445 | 0.112437 | 0.018209 | 0.022833
U wt% 0 0 0 0 | 0.009439 | 0.009439 | 0.001916 | 0.011286 | 0.001916 | 0.004476 | 0.000661 | 0.005968 | 0.001724 | 0.001321 | 0.001111 | 0.008284 | 0.004048 | 0.012706 | 0.007874 | 0.007874 | 0.006124 | 0.007874 | 0.003971 | 0.001784 | 0.005739 | 0.001343 | 0.007159 | 0.001006 | 0.001626
Th+Uwt.% 0 0 0 0 ]0.113042[0.113042 | 0.009384 | 0.150102 | 0.009384 | 0.056818 | 0.021558 | 0.132909 | 0.033835 | 0.019483 [ 0.027068 | 0.116975 | 0.030551 | 0.056478 | 0.102628 [ 0.102627 | 0.079821 | 0.102627 | 0.051757 | 0.022425 [ 0.068011 | 0.009788 | 0.119596 | 0.019215 | 0.024459
Stream No.| 125 126 127 128 129 130 131 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 218 219 220 221 222 223
Average
Thwt% | 0.009416 | 0.004822 | 0.003181 | 0.012226 | 0.00885 | 0.028053 | 0.058911 | 0.059831 | 0.044086 | 0.020796 | 0.016946 | 0.030073 | 0.009986 | 0.005152 | 0.002018 | 0.019906 | 0.014074 | 0.019826 | 0.011692 | 0.450026 | 1.182339 | 0.472936| 0 0.42809 | 0.419236 | 41.9195 | 0.168158 | 0.164355 | 0.00093
U wt% | 0.001327 | 0.000524 | 0.000713 | 0.002977 | 0.001692 | 0.004204 | 0.008828 | 0.009035 | 0.006657 | 0.003192 | 0.00238 | 0.00515 | 0.00171 | 0.000863 | 0.000338 | 0.003459 | 0.001987 | 0.003445 | 0.00171 0 0 0 |oo01415| O 0 0 0 0 0
Th+Uwt.% | 0.010743 | 0.005346 | 0.003895 | 0.015203 | 0.010542 | 0.032257 | 0.067739 | 0.068866 | 0.050743 | 0.023989 | 0.019326 | 0.035223 | 0.011696 | 0.006015 | 0.002356 | 0.023364 | 0.016061 | 0.023271 | 0.013402 | 0.450026 | 1.182339 | 0.472936 | 0.001415 | 0.42809 | 0.419236 | 41.9195 | 0.168158 | 0.164355 | 0.00093
Minimum
Thwt% | 0.00489 | 0.002504 | 0.000939 | 0.004122 | 0.003833 | 0.007444 | 0.015633 | 0.034058 | 0.023303 | 0.011258 | 0.010772 | 0.012428 | 0.004215 | 0.002902 | 0.001137 | 0.006488 | 0.008931 | 0.006463 | 0.007456 | 0.331487] 0.871143 [ 0.3a8457] 0  [0.315842 | 0.309952]37.35775 ] 0.12431 | 0.121661 | 0.000688
U wt% | 0.001311]0.000518 | 0.000574 | 0.002063 | 0.000946 | 0.004076 | 0.00856 | 0.008807 | 0.006026 | 0.002784 | 0.002276 | 0.004009 | 0.00136 | 0.000539 | 0.000211 | 0.003092 | 0.001881 | 0.00308 | 0.001604 | 1.56E-21 | 4.1E-21 [ 2.166-21 [ 0.001393 | 1.186-21 | 1.166-21] 0 [ 1.16E-21]1.136-21] 1.14E-21
Th+Uwt.% | 0.006201 | 0.003022 | 0.001512 | 0.006185 | 0.004779 | 0.011521 | 0.024193 | 0.042864 | 0.029328 | 0.014042 | 0.013048 | 0.016437 | 0.005575 | 0.003441 | 0.001348 | 0.009581 | 0.010812 | 0.009543 | 0.00906 | 0.331487 | 0.871143 | 0.348457 | 0.001393 | 0.315842 | 0.309952 | 37.35775 | 0.12431 | 0.121661 | 0.000688
Maximum
Thwt% | 0.015999 | 0.008193 | 0.010168 | 0.036575 | 0.020434 | 0.088451 | 0.185747 | 0.111815 | 0.08239 | 0.047445 | 0.039708 | 0.067341 | 0.02312 | 0.012973 | 0.005081 | 0.042203 | 0.033371 | 0.041993 | 0.028215 | 0.923217 | 2.421685 | 0.968674| 0 | 0.873658 | 0.848691 | 50.96026 | 0.340549 | 0.33109 | 0.001877
U wt% | 0.001258 | 0.000457 | 0.001006 | 0.004075 | 0.002829 | 0.005713 | 0.011997 | 0.007562 | 0.005572 | 0.003286 | 0.002439 | 0.005463 | 0.001876 | 0.001015 | 0.000398 | 0.003514 | 0.002065 | 0.003497 | 0.001773 | 4.56E-21 | 1.2E-20 | 6.35E-21 | 0.000912 | 3.456-21 | 3.38E-21| 0 | 3.38E-213.31E-21 | 3.356-21
Th+Uwt.% | 0.017257 | 0.00869 | 0.011174 | 0.04065 | 0.023264 | 0.094164 | 0.197744 | 0.119377 | 0.087962 | 0.050731 | 0.042147 | 0.072804 | 0.024995 | 0.013988 | 0.005479 | 0.045717 | 0.035437 | 0.04549 | 0.029988 | 0.923217 | 2.421685 | 0.968674 | 0.000912 | 0.873658 | 0.848691 | 50.96026 | 0.340549 | 0.33109 | 0.001877
Stream No. 224 225 226 227 228 229 230 231 233 234 235 DWG. NO. REFERENCE REF#
Average
Thwt% | 16.55735|0.000534 | 0.003048| 0O 0 0 0 0 0 0 0
U wt% 0 0 0 |0.001728| 0.001728 | 0.007891 | 0.001415 | 0.009431 | 0.006895 | 0.023928| 0
0,
Th+Uwt.% | 16.55735 | 0.000534 | 0.003048 [ 0.001728 | 0.001728 [ 0.007891 | 0.001415 [ 0.009431 [ 0.006895 | 0.023928] 0 B T R R el |
C | TRP| J.D.| ISSUED FOR PREFEASIBILITY STUDY 14[07[11
Minimum 8 [Riclu.n.[issuen For prereasisiLTy stuoy  [14]o7]o1
Thwt% | 13.1083 | 0.000394 ] 0.002238] 0 0 0 0 0 0 0 0 A P10 [SSUED FOY TREVEASEIIY SIUDY [T 01
U wt% 0 |[793e-22] o0 [0.001619]0.001619| 0.00831 | 0.001393| 0.00929 | 0.006763 | 0.018918| 0O TFPROVES P DATILBERG R P TREVBLAY [14[05[23
Th+Uwt.% | 13.1083 [0.000394] 0.002238] 0.001619] 0.001619] 0.00831 [ 0.001393] 0.00929 [ 0.006763[ 0.018918] 0 T e e
PROJ. # 10135 DESCHK: P, DAHLBERG |14]05[19
- CAD FILE:
Maximum
Roche Engineering
Thwt.% 26.46195 | 0.001092 | 0.006336 0 0 0 0 0 0 0 D 9815 S. Monroe St., Suite 502
U wt% 0 |237821] o0 |0.001795|0.001795 | 0.005607 | 0.000912 | 0.006083 | 0.004914 | 0.026548| 0 P, 501 8712400
ENGINEERING Fax: 801.656.0116
Th+Uwt.% | 26.46195 | 0.001092 | 0.006336 | 0.001795 [ 0.001795 [ 0.005607 [ 0.000912 [ 0.006083 | 0.004914 | 0.026548| 0 wwww roche.-enginoering.com
ORare Element Resout
BEAR LODGE PROJECT
PRELIMINARY FEASIBILITY STUDY
PUG & HYDROMET - MASS BALANCE
FLOWSHEET
DWG. 10135-PFD-100-009  [REV| D
4 3 2 \




KEYPLAN

200-BGH-001 200-CHU-001 —CHU— 200-SIL-001B 200-BIV—001 200-SIL-001A —BIV— —CVO—
PRE-CONCENTRATE PRE—CONCENTRATE TRANSFER CHUTE PRE—CONCENTRATE SILO FEED PRE—CONCENTRATE TRANSFER CHUTE PRE-CONCENTRATE
DISCHARGE CHUTE DISCHARGE CHUTE FEED SILO BIN VENT FEED SILO BIN VENT FEED CONVEYOR

BAGHOUSE
200-APF—001 200-CV0-001 200—CHU-004B —CHU— —CVO— —CHU— 200-BSC—001
PRE-CONCENTRATE PRE—CONCENTRATE SILO FEED CHUTE SILO FEED CHUTE PRE-CONCENTRATE TRANSFER CHUTE PRE-CONCENTRATE
DISCHARGE APRON FEEDER SILO FEED CONVEYOR SILO DISCHARGE CONVEYOR BELT SCALE
" —BIV—
—DIC—001 —CHU- —CHU— PRE—CONCENTRATE FEED
IVERTER VAI PRE—CONCENTRATE CHUTE BV VENT
DVERTER VALVE SILO FEED CHUTE P L
GENERAL NOTES

200-BIV-001

—3" CRUSHED ORE FEED
TO MESH SCREEN

(PHASE 1)

PRE-CONCENTRATE ORE
FEED TO LEACH
SLURRY SURGE TANK

(PHASE 2)

DWG. NO.

REFERENCE

REF#

TRP | JD

ISSUED FOR PREFEASABILITY STUDY

TRP | JD

ISSUED FOR PREFEASIBILITY STUDY

RLC [ JD

ISSUED FOR PREFEASIBILIY STUDY

o1

EB | D

ISSUED FOR PREFEASIBILIY STUDY

3|

EB | WD

ISSUED FOR REVIEW

@|o|o|mln|e

EB | D

ISSUED FOR REVIEW

B
o> o |<]<]e

20)

REV| BY [APPD

DESCRIPTION

APPROVED: P. DAHLBERG

DRAWN:E. BURNS

DATE: 14/05/28

CHECK: J DAVIS

SCALE: NONE

DESIGN:J DAVIS

PROJ. #

DESCHK: J. DAVIS 14

N
o [oifo]ew
<

22]

10135 CAD FILE

ENGINEERING

Roche Engineering

9815 S. Monroe

Sandy, UT 84070
“E Phone: 801.871.2400
Fax: 801.656.0116

www.roche-engineering.com

St., Suite 502

ORare Element

BEAR LODGE PROJECT

PRELIMINARY FEASIBILTY STUDY
ORE UNLOAD & FEED

FLOWSHEET

DWG. 10135-PFD-200-001

[Rev]




120-CvV0—008
32 MESH SCREEN 0/S

145—-MCR-001
48 MESH GRINDING MILL

DISCHARGE CONVEYOR

130-RCR-002  120-PCS-002A/B

32 MESH
ROLL CRUSHER

48 MESH SCREEN
0/S PUMP

—PCS— —TAK—
GRINDING MILL DISCHARGE LEACH SLURRY
SURGE TANK
|
—PBO— | —AGI—
GRINDING MILL DISCHARGE LEACH SLURRY SURGE TANK
PUMP BOX AGITATOR
NOTE 3

—CCR- 110-RCR-001 110-Vis-002 —PCs— 120-SCR-003 120-SCR-004
3/4" CONE CRUSHER 6 MESH ROLL CRUSHER 6 MESH SCREEN —6 MESH SCREEN PRIMARY 32 MESH SCREEN 48 MESH SCREEN
UNDERFLOW PUMP
|
| 110-CV0-003 110-Cv0-004 —Cvo= 110-PBO-001 —PCs— —PBO-
3/4" CONE CRUSHER ROLL CRUSHER 6 MESH SCREEN 0/S —6 MESH SCREEN PRIMARY CLASSIFYING AREA 48 MESH SCREEN
DISCHARGE CONVEYOR DISCHARGE CONVEYOR DISCHARGE CONVEYOR UNDERFLOW SUMP SUMP PUMP 0/S PUMP BOX
NOES o __ - __ - __ - __ - __ - __ - __ - __ - __ - __ - __ - __ ot
ACID WATER
FROM ACID WATER PUMP
| 400-001 w
w \J

-3" CRUSHED ORE
FROM STORAGE SILO

(PHASE 1)

PRE-CONCENTRATE
FROM STORAGE SILO

200-002

(PHASE 2)

120-SCR-004

120-PBO-002

145-PBO-007

—TAK—
200—AGI-002

113

LEACH SLURRY FEED

201

200-003

KEYPLAN

GENERAL NOTES

1. VENDOR PACKAGE (INCLUDES FILTER, VACUUM, SKID,
FILTRATE TANKS AND PUMPS).

2. VENDOR PACKAGE.

3. EQUIPMENT TO BE RELOCATED AT PUG SITE FOR
PHASE 2.

DWG. NO. REFERENCE REF#
G | TRP| JD |ISSUED FOR PREFEASABILITY STUDY 14|84
F |TRP | JD |ISSUED FOR PREFEASIBILITY STUDY 1417 (1]
E |RLC | JD [ISSUED FOR PREFEASIBILIY STUDY 14] 7 [01]
D | EB | JD [ISSUED FOR PREFEASIBILIY STUDY 145 | 31
C | EB | JD |ISSUED FOR REVIEW 14143
B | EB | JD |ISSUED FOR REVIEW 1413 | 20|
Rev | BY [aPPD DESCRIPTION e
APPROVED: P. DAHLBERG DRAWN:E. BURNS 141317
DATE: 14/05/28 CHECK: J DAVIS 14]3]7
SCALE: NONE DESIGN:J DAVIS 141317
PRO.# DESCHK: J. DAVIS 1415 |22]
10135 CAD FILE:

Roche Engineering
9815 S. Monroe St., Suite 502
Sandy, UT 84070

Phone: 801.871.2400

Fax: 801.656.0116

www.roche-engineering.com

ENGINEERING

L/ Rare Element Resout

BEAR LODGE PROJECT

PRELIMINARY FEASIBILTY STUDY
PRIMARY AND SECONDARY CLASSIFYING
AREA FLOWSHEET

DWG. 10135-PFD-200-002 [REV] G




A oA A KEYPLAN
—REA— —REA— —REA— —PCS— 200-PCS—006A/B — REA— — REA— — REA— _BLF— —BLF— 200-TAK—004 —HTX— —HTX—
LEACH REACTOR LEACH REACTOR LEACH REACTOR 1ST_STAGE LEACH PREGNANT LEACH SOLUTION LEACH REACTOR LEACH REACTOR LEACH REACTOR SPARE BELT FILTER BELT FILTER 2ND STAGE LEACH PREGNANT LEACH ~ PREGNANT LEACH
TANK #1 TANK #2 TANK #3 OVERFLOW PUMP FILTRATE PUMP TANK #4 TANK #5 TANK #6 # SLURRY SURGE TANK SOLUTION HEAT SOLUTION HEAT
EXCHANGER #1 EXCHANGER #2
200-AGI-001 200-AGI—=002 200-AGI-003 —BLF—001A, —CHU-007 —PCS—004A, —CND— 200-AGI-004 200-AGI-005 200-AGI-006 200-CHU-008 200-CHU-009 200—AGI—008A —CVO—|
LEACH LEACH TANK LEACH LEACH TANK LEACH LEACH TANK BELT FILTER #1 CHUTE 2ND STAGE LEACH H AREA LEACH LEACH TANK LEACH LEACH TANK LEACH LEACH TANK CHUTE CHUTE 2ND STAGE LEACH BELT CONVEYOR
AGITATOR #1 AGITATOR #2 AGITATOR #3 SLURRY FEED PUMP CONDENSER TANK AGITATOR #4 AGTATOR #5 AGTATOR #6 SLURRL; ?rgTRg; TANK
_HTS— —HTS— —HTS— —PBO— —TAK— —PCS—005A —ILF=001A —HTS— —HTS— —HTS— —DIV— —TAK— —PBO— 2ND STAGE LEACH
LEACH LEACH TANK LEACH LEACH TANK LEACH LEACH TANK ~1ST STAGE LEACH PREGNANT LEACH LEACH SOLUTION MICRO FILTER LEACH LEACH TANK LEACH LEACH TANK LEACH LEACH TANK DIVERTER VALVE LEACH SOLUTION IND STAGE LEACH OVERFLOW PUMP
STEAM HEATER #1 STEAM HEATER #2 STEAM HEATER #3 ~ OVERFLOW PUMP BOX SOLUTION SURGE FILTRATE PUMP STEAM HEATER #4 STEAM HEATER #5 STEAM HEATER #6 SUREGE TANK OVERFLOW PUMP BOX
HCL LEACH SLURRY FEED
FROM LEACH SLURRY SURGE
TANK : " 10 SCRUBSER GENERAL NOTES
[ moo >~ ————————— - O
| 1. VENDOR PACKAGE (INCLUDES FILTER, VACUUM, SKID,
| "Y FILTRATE TANKS AND PUMPS).
0 [ 2. VENDOR PACKAGE.
Il ) COOLING WATER RETURN
B
[
[
[ — - | —_— 1
M 1l | 200-CND-001
] |
[ T [
¥ vy M |
L — | )
| — |
|
S, |
I M
— |
I_ '
(LAUNDER TYP) _ 3
200-REA-004 —
200—AGI-004
200-REA-001 200-HTS-004 200-READGS
200-AGI-001 200-AGI-005
200-HTS-001 e 200-+15-005 2| (S
200-401-002 200-REA-003
200-HTS=002
200—AGI-003
200-HTS-003
@
0
/\5 } —PCS—008A 200-PBO-004 ACID WATER
FROM_STORAGE TANK
wHy—— . e —— — — = | —— —— — — — — U 400-001
[VFD | e _
)\
—BLF—001A,
200-PB0-005 —PCS—007A
VENT
7
FRESH HCL‘ 35% A DWG. NO. REFERENCE REF#
RECYCLED HCL 18% <0> G | TRP| JD |ISSUED FOR PREFEASABILITY STUDY 14(8] 4
[ s0-001 > R F_[TRP | D [ISSUED FOR PREFEASIBILTY STUDY 14] 7 11
E [RLC | JD |ISSUED FOR PREFEASIBILIY STUDY 14(7 |01
ACD _WATER n r--TTTT T T e e - o [€8 [ [issuen For PREFEASIBILY STUDY 145 [31
| C | EB [ JD |ISSUED FOR REVIEW 1414 |3
: _ 8 | B [ 0 [iSSUED FOR REVIEW 14] 3 ]29]
I | REV | BY |APPD DESCRIPTION YR|MO| DA]
| : 200-CVO-004 APPROVED: P. DAHLBERG DRAWN.E. BURNS 14]3]7
DATE: 14/05/28 CHECK: J DAVIS 14[3 (7
M : : SOLIDS T?R&#Aﬁ? SCALE NONE DESIGNJ_DAVIS 14]3]7
| | PROJ.# 10135 DES.CHK: J. DAVIS 145 |22]
Ci
| | HEAT TRANSFER LOOP #1 SUPPLY DR
! I 400-003 Roche Engineering
| STEAM 9815 S. Monroe St., Suite 502
Sandy, UT 84070
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FROM AMMONIUM_NITRATE CRYSTALLIZER
FEED COOLER HTX

[ 650-001

CWR
FROM KILN CONDENSER
[ 300-002

350-001 >

STEAM TO AMMONIUIM NITRATE
CONCENTRATE EVAPORATOR

650-001 >

KEYPLAN

GENERAL NOTES

1.

STEAM BOILER

VENDOR PACKAGE.

DWG. NO. REFERENCE REF#
6 [TRP| UD [ISSUED FOR PREFEASABILITY STUDY 14| 8] 4
F |TRP | JD |ISSUED FOR PREFEASIBILITY STUDY 147 [19]
E |RLC | JD [ISSUED FOR PREFEASIBILIY STUDY 147 ot
ows 0 [ €8 | 40 [ISSUED FOR PREFEASIBILIY STUDY 14]5 |31
TO KILN CONDENSER C [ EB | yD |ISSUED FOR REVIEW 14[4 3
{ 300-002 B | EB | JD |ISSUED FOR REVIEW 14] 3 [20]
Rev [ By [apPD DESCRIPTION YR wof oAl
ons APPROVED: P. DAHLBERG DRAWN:E. BURNS 14[3]7
TO DISTILLATION COLUMN O/H CONDENSERS DATE: 14/05/28 CHECK: J DAVIS 14]3]7
0 > SCALE: NONE DESIGN.J_DAVIS 14]3]7
PROJ# DES.CHK: J. DAVIS 145 [22]
cws 10135 CAD FILE:
TO LEACH CONDENSER
m Roche Engineering

CWS TO AMMONIUM NITRATE
CONCENTRATOR EVAPORATOR
CONDENSER

350-002 >

cws
PRECIPITATION CONDENSER

350-001 >

cws
TO SCREW DRYER CONDENSER

600-003 >

CWS TO AMMONIUM NITRATE
CRYSTALUZER FEED COOLER HTX

650-001 >

ENGINEERING

9815 S. Monroe St., Suite 502
Sandy, UT 84070

Phone: 801.871.2400
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www.roche-engineering.com

ORare Element

BEAR LODGE PROJECT

PRELIMINARY FEASIBILTY STUDY

STEAM AND COLD WATER UTILITIES

FLOWSHEET

DWG. 10135-PFD-400-003

[ReV] G




KEYPLAN
—PCL—002A 500-TAK—002 500-TAK=003 —PCL—004A — —BLO—
HCI FEED PUMP HCI STORAGE TANK CAUSTIC STORAGE TANK CAUSTIC FEED PUMP CAUSTIC SCRUBBER CAUSTIC SCRUBBER
VENT BLOWER
—PCL—-001A —PCL— 500-ULP-001 A, 500-STA—001
RECYCLED HCI RECYCLED HCI CAUSTIC UNLOAD PUMP CAUSTIC UNLOADING CAUSTIC SCRUBBER CAUSTIC SCRUBBER
FEED PUMP STORAGE TANK RECIRCULATION PUMP
RECYCLED HCI
FROM DISTILLATION COLUMN GENERAL NOTES
350-001 R
VENT 1. VENDOR SCRUBBER PACKAGE.
RECYCLED HCI i
TO LEACH
200-001 — _TAK—
)
—001A,
VENT NOTE 1 VENT TO ATM
FROM METAL CARBONATE PRECIPITATION REACTORS
350-002
VENT
FROM NITRIC ACID STORAGE TANK
[ 500-002
OFF GAS
FROM LEACH REACTORS CONDENSER
200-002
OFF GAS y,
FROM PUG MILL o>
200-003 N\ .
VENT |
FROM DIST COLUMN 1 CONDENSER DRUM 500-SCR-001
350001 .
VENT AANANANAY |
FROM RECYCLED HClI SURGE TANK .
350-002 .
VENT |
FROM ACID WATER STORAGE TANK
[ 400-001 w |
VENT AW .
FROM AMMONIUM HYDROXIDE STORAGE TANK .
[ 500-007 |
VENT . 350-002 >
FROM OXALATE REACTORS CONDENSER
[ 300-001 |
Hel —PCL—005A X
FROM UTRAN SUPPLY STATION
| VENT
DWG. NO. REFERENCE REF#
G | TRP| JD |ISSUED FOR PREFEASABILITY STUDY 14|84
—TAK— F |TRP | JD |ISSUED FOR PREFEASIBILITY STUDY 14]7 [11
A E |RLC| JD [ISSUED FOR PREFEASIBILIY STUDY 147 [o1
CONCENTRATED HCI ] D | EB | JD [ISSUED FOR PREFEASIBILIY STUDY 145 | 31
TO PRE-LEACH TANK C [EB | 0 [ISSUED FOR REVIEW 14[4]3
< 200-002 \ B | EB | JD |ISSUED FOR REVIEW 14] 3 [20]
o REV| BY [aPPD DESCRIPTION Y| wo| 4|
APPROVED: P. DAHLBERG DRAWN:E. BURNS 141317
500-PCL-002A/B DATE: 14/05/28 CHECK: J DAVIS 14[3]7
SCALE: NONE DESIGN:J_DAVIS 14[3]7
PROJ.# DES.CHK: J. DAVIS 14]5 [22]
10135 CAD FILE:

| [

—TAK—

Roche Engineering
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DWG. 10135-PFD-500-001  [REV] G




KEYPLAN
500-TAK-014 500-ULP—008 500-PCL-016A/B
CONCENTRATED NITRIC ACID NITRIC ACID
NITRIC ACID UNLOADING PAD TRANSFER PUMP
STORAGE TANK
500-PCL-013
NITRIC ACID
UNLOADING PUMP
GENERAL NOTES
VENT
TO SCRUBBER
R AW 500-001
—ULP—
500-TAK-014
NITRIC ACID
TO NITRATE LEACH REACTOR
4 R 600-001 >
)
500-PCL-016
DWG. NO. REFERENCE REF#
G | TRP| JD |ISSUED FOR PREFEASABILITY STUDY 14| 8| 4
F |TRP | JD |ISSUED FOR PREFEASIBILITY STUDY 1417 |1
E |RLC | JD [ISSUED FOR PREFEASIBILIY STUDY 147 | 0]
D | EB | JD [ISSUED FOR PREFEASIBILIY STUDY 14]5 |31
C | EB | JD |ISSUED FOR REVIEW 14|43
B | EB | JD [ISSUED FOR REVIEW 1413 | 20|
Rev | BY [apPD DESCRIPTION YR [mo| oAl
APPROVED: P. DAHLBERG DRAWN:E. BURNS 14137
DATE: 14/05/28 CHECK: J DAVIS 14]3]7
SCALE: NONE DESIGN.J_DAVIS 14]3]7
PROJ# DESCHK: J. DAVIS 14]5 |22
10135 CAD FILE:
Roche Engineering
9815 S. Monroe St., Suite 502
Sandy, UT 84070
Phone: 801.871.2400
ENGINEERING Fax: 801.656.0116
www.roche-engineering.com
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FLOWSHEET
DWG. 10135-PFD-500-002 [REV| G




KEYPLAN
— — 500-TAK-016 —| | —BIV— —SIL— — —| — —{ —SIL—f —i — —FOL—
LIME STONE CALCIUM CARBONATE LIMESTONE POWDER STORAGE LIMESTONE POWDER LIMESTONE POWDER LIMESTONE_POWDER LIMESTONE POWDER QUICKLIME_POWDER QUICKLIME DISCHARGE FORKLIFT
PULVERIZING SLURRY TANK PNEUMATIC CONVEYOR SILO VENT STORAGE SILO DISCHARGE CHUTE PUG MILL FEED CHUTE STORAGE SILO CHUTE
PROCESS PACKAGE
500-AGI-016 —-PDS—001A, —BIV— —VPR— —SCC—! —ROA-| —ROA— 500—-SSU-003
CALCIUM CARBONATE CALCIUM CARBONATE QUICKLIME POWDER LIMESTONE POWDER LIMESTONE POWDER LIMESTONE POWDER QUICKLIME POWDER QUICK LIME
SLURRY TANK SLURRY FEED PUMP SILO VENT PRESSURE TRANSPORTER SCREW CONVEYOR DISCHARGE ROTAY VALVE DISCHARGE ROTAY VALVE SUPERSACK
AGITATOR UNLOADING STATION
GENERAL NOTES
1. VENDOR SUPERSAC UNLOAD STATION PACKAGE.
2. VENDOR LIMESTONE PULVERIZING PACKAGE.
T T T 7 B00-SsU-003  NOTE 1
500-PNC-001
|
|
o 1
| |
| | |
! ! 500-SIL-002 500-5IL-003
—BIV—! —
| | ! ‘ ° |
CRUSHED LIMESTONE — %" | | |
T 500-LSP—-001 T |
| | |
| | - - - - -
| |
—ROA-! —ROA—
VIBRATING
NOTE 2 VIBRATING
__ _ e . _ = CONE CONE
; 500-CHU-010
—ROA—
QUICKLIME POWDER TO METAL
CARBONATE PRECIPTATION REACTOR 2
R 350-002 >
DWG. NO. REFERENCE REF#
Eggm SCRTEEI DRYERS G [RP] o [ISSUED FOR PREFEASABILITY STUDY 14[8]4
[ 500003 F [1RP] JD [ISSUED FOR PREFEASIBILTY STUDY 14] 7|11
E [RLC| JD [ISSUED FOR PREFEASIBILIY STUDY 14] 7 [of
500-SCC—-002 D | EB | JD |ISSUED FOR PREFEASIBILIY STUDY 14(5 |31
c |8 | un [issuen For Review 14]4]3
ACID WATER FROM ACID B | EB | JD [ISSUED FOR REVIEW 14] 3 |29]
WATER STORAGE TANK REV | BY |APPD DESCRIPTION YR| mo| DA
I 56007 APPROVED: P. DAHLBERG DRAWN:E, BURNS 14(317
DATE: 14/05/28 CHECK: J_DAVIS 14[3]7
SCALE: NONE DESIGN:J DAVIS 14]1317
PROJ. # DES.CHK: J. DAVIS 145 [22)
500-CHU—-005 10135 CADFILE:
LIMESTONE POWDER Roche Engineering
T0 TAILINGS PUG MILL 9815 S. Monroe St., Suite 502
Sandy, UT 84070
I R 250-001 Phone: 801.871.2400
§QQ_IAK_(]]§ ENGINEERING Fax: 801.656.0116
—AGI— www.roche-engineering.com
L/ Rare Element Resour
CALCIUM CARBONATE SLURRY TO
@ METAL PRECIPITATION REACTOR 1
R 350-002 BEAR LODGE PROJECT

PRELIMINARY FEASIBILTY STUDY
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FLOWSHEET

DWG. 10135-PFD-500-003
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OXALIC ACID SLURRY
FROM OXALATE THICKNER

[ 300-001

ACID WATER
FROM STORAGE TANK

[ 400-001

KEYPLAN
500-R0A-002 =)L — 500-SCC-003 500-BIV—004 500-TAK-008 —PCL—Q08A
OXALIC ACID OXALIC ACID OXALIC ACID OXAUC ACID OXALIC ACID DISSOLUTION
ROTARY VALVE STORAGE SILO SCREW CONVEYOR SILO VENT DISSOLUTION TANK TANK PUMP
—CHU— — CHU— _sSU— —CHU— —AGI—
OXALIC ACID OXALIC ACID DISSOLUTION SUPERSAC UNLOAD OXALIC ACID_DISSOLUTION OXALIC ACID DISSOLUTION
DISCHARGE CHUTE TANK FEED CHUTE STATION TANK FEED CHUTE TANK' AGITATOR
GENERAL NOTES
1. VENDOR SUPERSAC UNLOADING STATION PACKAGE.
|_____E___E____FOTE1

500-SIL—004

—ROA—
VIBRATING
CONE

230

OXALIC ACID CRYSTALS
FROM OXALIC ACID CENTRIFUGE

350-002 ]

{15/

AW

@ RECYCLE

500-TAK-008
S00-AGI—008

OXAUIC ACID TO
PRECIPITATION REACTORS
300-001

\{15/

DWG. NO. REFERENCE REF#
G | TRP| JD |ISSUED FOR PREFEASABILITY STUDY 14| 8| 4
F |TRP | JD |ISSUED FOR PREFEASIBILITY STUDY 1417 |1
E |RLC | JD [ISSUED FOR PREFEASIBILIY STUDY 1417 |01
D | EB | JD [ISSUED FOR PREFEASIBILIY STUDY 145 | 31
C | EB | JD |ISSUED FOR REVIEW 14143
B | EB | JD [ISSUED FOR REVIEW 143 |20]
Rev | BY [apPD DESCRIPTION YR [mo| oAl
APPROVED: P. DAHLBERG DRAWN:E. BURNS 141317
DATE: 14/05/28 CHECK: J DAVIS 141317
SCALE: NONE DESIGN:J DAVIS 141317
PROL# DESCHK: J. DAVIS 1415 |22]
10135 CAD FILE:
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OXALIC ACID SYSTEM
FLOWSHEET

DWG. 10135-PFD-500-005 |REV] G




KEYPLAN
— -007 - — 500-PCL—-014 500-TAK-011 — —010A
ANHYDROUS AMMONIA ANHYDROUS AMMONIA AMMONIUM_HYDROXIDE ANHYDROUS AMMONIA ANHYDROUS AMMONIA
UNLOADING PAD UNLOADING PUMP TRANSFER PUMP STORAGE TANK TRANSFER PUMP
~CAB— —PCL-015A 500-TAK-013
AMMONIUM HYDROXIDE AMMONIUM HYDROXIDE 20% AMMONIUM HYDROXIDE
ABSORBER COLUMN SOLUTION PROCESS PUMP 20% SOLUTION STORAGE
TANK
GENERAL NOTES
VENT
T0 SCRUBBER
500-PCL—012
R
< - >
R ) )
CONDENSATE
FROM_CONDENSATE _STORAGE TANK
00-001 w
R
VENT
ANMONIUM_HYDROXIDE 20% SOLUTION
TO RARE EARTH HYDROXIDE
ANMONIUM NITRATE SOLUTION PRECIPTATION REACTOR
FROM AMMONIUM NITRATE 600-003
STORAGE_TANK
[__es0-001 R — AMMONIUM_HYDROXIDE 20%
VENT SOLUTION TO THORIUM
PRECIPITATION REACTOR #1
{ 600—002 DWG. NO. REFERENCE REF#
muoslgwmri;r‘m;gx?”%gm 6 | TRP| JD [ISSUED FOR PREFEASABILITY STUDY 14[8(4
PRECPITATION REACTOR §2 F |TRP [ JD [ISSUED FOR PREFEASIBILTY STUDY 14] 7 [11
500-002 E [RLCT uD [iSsUED FOR PREFEASIBILIY STUDY 14[7 ] of
—CAB- —~TAK— D | EB | D [ISSUED FOR PREFEASIBILIY STUDY 14[5 |31
c [es [ [issuen For Review 14[4]3
B | £B | D [ISSUED FOR REVIEW 14 3 |20}
VFD REV| BY |APPD DESCRIPTION YR|MO| DA
R A APPROVED. P. DAHLBERG DRAWN.E,_BURNS 14]3]7
C DATE: 14/05/28 CHECK: J DAVIS 14[3]7
SCALE: NONE DESIGN:J DAVIS 141317
PROJ# DES.CHK: J. DAVIS 1415 |22
1 01 35 CAD FILE:
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FLOWSHEET
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600-BIN-003
RARE EARTH OXIDE
STORAGE BIN #3

RARE EARTH OXIDE
STORAGE BIN #2

600-BIN-001
RARE EARTH OXIDE
STORAGE BIN #1

RARE EARTH OXIDES
FROM KILN

300-002

B00—CNV— 600-WE—003
BIN CONE VIBRATOR BIN WEIGH CELLS FOR

RAGE BIN
FOR STORAGE BIN #3 STORAGE BIN #3 SCREW CONVEYOR

600—CNV— 600-WE—002 —SCC—
BIN CONE VIBRATOR BIN WEIGH CELLS FOR RARE EARTH NITRATE
FOR STORAGE BIN #2 STORAGE BIN #2 SCREW FEEDER
600-CNV— 600-WE-001 600-SCC-005
BIN CONE VIBRATOR BIN WEIGH CELLS FOR RARE EARTH SCREW
FOR STORAGE BIN #1 STORAGE BIN #1 CONVEYOR
600-DIC-001
T
. v
§00-BIN-001 600-BIN-002 600-BIN-003
§00-CV-001 §00-CW-002 600-CNV-003
[ ] [ ] [ ]
= =
N 600-WE-003

NITRIC ACID SOLUTION
FROM STORAGE

=k

[ 500-007

CONDENSATE
FROM CONDENSATE STORAGE TANK

[ 400-001
AMMONIUM NITRATE
SOLUTION

650-001

B600—A

—TA

600—|

600-CHU-003 600—REA-012 600-TAK—001 600—PFT—003 —HT—
RARE EARTH CHUTE RARE EARTH NITRATE NITRIC ACID PRECIPITATION RARE EARTH NITRATE  NITRIC ACID PRECIPITATION
FOR BIN #3 REACTOR #3 A PRESS FILTER TANK HEAT EXCHANGER
600-CHU-002 — 600—AGI— 600—AGI—| 600—-CHU—005
RARE EARTH CHUTE 3-WAY DIVERTER RARE EARTH NITRATE NITRIC ACID PRECIPITATION RARE EARTH NITRATE
FOR BIN #2 REACTOR #3 AGITATOR REACTOR #1 AGITATOR AGITATOR PRESS FILTER CHUTE
600—CHU-001 —PCL—001A 600-HTS-010 600—HTS—-011
RARE EARTH CHUTE RARE EARTH NITRATE RARE EARTH NITRATE RARE EARTH NITRATE
FOR BIN #1 REACTORS PUMP REACTOR #1 REACTOR #2
STEAM HEATER STEAM HEATER
THORIUM RECYCLE SOLIDS
FROM_PRESS FILTER No. 2
223 600—002 |
CONDENSATE_ WATER
FROM CONDENSATE STORAGE TANK
AW 400-001 |
RARE_EARTH NITRATES FILTRATE
TO THORIUM PRECIPITATION
REACTOR #1
218 600-002 >
TO VENTILATION SCRUBBER
VENT VENT VENT VENT ‘ [ so-00z >
@‘]
600-HTS-010
600—HT—
600—AGI—
- 90C
" B600-REA-012
<O O REA=012

HEAT TRANSFER LOOP #2 RETURN
300-002

HEAT TRANSFER LOOP #2 SUPPLY

300-002

KEYPLAN

GENERAL NOTES

1. VENDOR PACKAGE (INCLUDES FILTER, VACUUM SKID,
FILTRATE TANKS AND PUMPS).

DWG. NO. REFERENCE REF#
G | TRP| JD |ISSUED FOR PREFEASABILITY STUDY 14(8] 4
F |TRP | JD |ISSUED FOR PREFEASIBILITY STUDY 147 [19]
E |RLC | JD |ISSUED FOR PREFEASIBILY STUDY 14(7 )01
D | EB | JD |ISSUED FOR PREFEASIBILIY STUDY 14| 5 | 31
C | EB | JD |ISSUED FOR REVIEW 14143
B [EB | JD |ISSUED FOR REVIEW 143 [20]
Rev | BY [aPPD DESCRIPTION YR | mo| oAl
APPROVED: P. DAHLBERG DRAWN:E. BURNS 14(317
DATE: 14/05/28 CHECK: J DAVIS 14|3]7
SCALE: NONE DESIGN:J DAVIS 14{3]7
PROJ.# DES.CHK: J. DAVIS 145 [22)
10135 CADFILE:
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600-REA-021 800-PCS-003A/B 600-PCS—-0024/B —PFT— B00—REA~ 600-PFT—001 —BLO- KEYPLAN
THORIUM_PRECIPITATION THORIUM PRECIPITATION THORIUM PRECIPITATION THORIUM HYDROXIDE THORIUM PRECIPITATION THORIUM HYDROXIDE VENTILATION SCRUBBER
REACTOR #2 REACTOR #2 PUMP REACTOR #1 PUMP PRESS FILTER #2 REACTOR #1 PRESS FILTER #1 VENT BLOW
—AG|— YR —CHU— —AG|— 600-CHU—007 600-STA-001
THORIUM_PRECIPITATION T O B00-SCR—=001 THORIUM_HYDROXIDE THORIUM _PRECIPITATION THORIUM_HYDROXIDE VENTILATION SCRUBBER STACK
REACTOR #2 AGITATOR cou'\’/EYOR VENTILATION SCRUBBER PRESS FILTER #2 CHUTE REACTOR #1 AGITATOR PRESS FILTER #1 CHUTE
GENERAL NOTES
gggongg:‘rozmwszrg STORAGE TANK
M A
I 501 W VENT TO ATMOSPHERE
A
FROM_RARE EARTH
NITRATES  FILTRATE
[ 600-001 218 o
FROM_RARE EARTH
NITRATE PRESS FILTER
AMMONIUM _HYDROXIDE 20%
SOLUTION FROM STORAGE
[ 500-007 R
W 600-PFT-001
600—CHU—007
VENT
—STA—
600-BLO-001
219 221 <20
600—REA—
—AG|—
20C ANANAN
ol G .
—002A. THORIUM HYDROXIDE
B—-12 BOX DISPOSAL
CONTAINER
VENTILATION FROM NITRATE
[ 600-001 AW TO AMMONIUM
HYDROXIDE MIX_TANK
R 400-004
—PCL—004A,
AW _
AMMONIUM_HYDROXIDE 20% DWG. NO REFERENCE REF#
SOLUTION FROM STORAGE
[ 500-007 R 6 [TRP| UD [ISSUED FOR PREFEASABILITY STUDY 14| 8] 4
F_|TRP | JD [ISSUED FOR PREFEASIBILTY STUDY 14] 7 [11
o E |RLC | JD |ISSUED FOR PREFEASIBILIY STUDY 1417 |01
——— D |8 | D [ISSUED FOR PREFEASIBILIY STUDY 145 |31
C | EB | JD |ISSUED FOR REVIEW 14143
& 8 | £8 | 0 [ISSUED FOR REVIEW 14] 3 [29]
= = RARE EARTH NITRATES REV | BY |APPD DESCRIPTION YR|mo| DAl
FILTRATE TO HYDROXIDE APPROVED: P. DAHLBERG DRAWNE. BURNS 14[3]7
A PRECIPITATION REACTOR DATE: 14/05/28 CHECK: J DAVIS 14]3]7
[ 600-003 SCALE: NONE DESIGN:J_DAVIS 14[3]7
w0 B % / PROJ. # DES.CHK: J. DAVIS 14]5 [22]
—AG|— 10135 CAD FILE:
20°C
Roche Engineering
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Sandy, UT 84070
Phone: 801.871.2400
ENGINEERING Fax: 801.656.0116
(><> 4@7 www.roche-engineering.com
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are Element Resource
—PCS—003A {24/ 600-001
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FLOWSHEET
DWG. 10135-PFD-600-002 |REV| G




KEYPLAN
—HTX— —SCC— —CHU— 600—BIN-—| 600—SCR— —|LF— —STA— 600—-PFT—004 —REA— —BLO— 600-BRK—002
DRYER OIL HEATER RARE EARTH KILN CHUTE RARE EARTH BAG FILLING MACHINE RARE EARTH SCREW DRYER SCREW DRYER SCREW DRYER RARE EARTH HYDROXIDE RARE EARTH HYDROXIDE SCREW DRYER RARE EARTH PRODUCT
SCREW CONVEYOR FEED BIN SCRUBBER/CONDENSOR SCRUBBER SCRUBBER PRESS FILTER PRECIPITATION REACTOR SCRUBBER BLOWER LUMP BREAKER
MICRO FILTER STACK
DRYER Ol HEATER RARE. EARTH FLEXGI LFT RARE EARTH RARE EARTH PRODUCT SCREW DRYER SCRUBBER =ECS-003 el 007, TR B00—AGI—030 —PBO-
AMMONIUM NITRATE RARE EARTH HYDROXIDE RARE EARTH HYDROXIDE AMMONIUM NITRATE
PUMP SCREW DRYER HYDROXIDE CONVEYOR BAG FILLING MACHINE RECIRCULATION PUMP RARE EEAE&’:‘O; RSS::’LTATION FILTRATE PUMP PRESS FILTER CHUTE REACTOR AGITATOR FILTRATE PUMP BOX
VENT LINE VENT LINE CONDENSATE
FROM CONDENSATE STORAGE TANK
w 400-001 ]
AMMONIUM HYDROXIDE 20% GENERAL NOTES
SOLUTION FROM STORAGE
1. VENDOR PACKAGE (INCLUDES FILTER, VACUUM SKID,
ANMONIUN NITRATE FILTRATE TANKS AND PUMPS).
FR R % 2. VENDOR PACKAGE BAGGING STATION
RARE EARTH NITRATES FROM
THORIUM HYDROXIDE PRESS TO AMMONIUM NITRATE
FILTER §#2 1 STORAGE TANK
600-002
WATER VAPOR FROM CALCIUM
R CHLORIDE _SCREW DRYER
w 350-003
<23 W/ VENT TO ATM
| 600-BL0-002
@ A
—AGI— —STA—
AARAWARA w : COOLING WATER
| SUPPLY
w 400-003 |
| A | COOLING WATER
RETURN
w 400-003 >
: |
600-SCR=001 | CONDENSATE TO LIME
SLURRY TANK
- U 500-003
NATURAL GAS 600—PCL-005 :
[ 600-ILF—=001 J
DWG. NO. REFERENCE REF#
G [TRP] D [ISSUED FOR PREFEASABILITY STUDY 1484
F |TRP | JD |ISSUED FOR PREFEASIBILITY STUDY 1417 [11]
E |RLC| JD |ISSUED FOR PREFEASIBILIY STUDY 14[7 o1
600-CV0-002 D | EB | JD |ISSUED FOR PREFEASIBILIY STUDY 145 | 31
600-BIN-004 C | EB | JD [ISSUED FOR REVIEW 14143
B |EB | JD |ISSUED FOR REVIEW 14] 3 |20}
REV | BY |APPD DESCRIPTION YR| MO| DA]
APPROVED: P. DAHLBERG DRAWN:E. BURNS 141317
DATE: 14/05/28 CHECK: J_DAVIS 14|37
SCALE: NONE DESIGN:J DAVIS 141317
PROJ. # DES.CHK: J. DAVIS 14]5 |22
10135 CAD FILE:
Roche Engineering
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| | L/ Rare Element Resource
600-BGM-001
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. v RARE EARTH HYDROXIDE UNIT
LNE2Z ] FLOWSHEET
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