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e ’ - Grum Plant Trial Tuesday 1/12/92

Intoduction

1. Trial will be over 24 - 30 hours treating up to 20000 tonnes

2. The  plant will be down Tuesday 1st for normal monthly
: maintenance. : ‘ . .

‘3, Early start up of the plant at 6 p.m. is presently being

planned.
4. Grum ore will be fed at that p01nt to ‘the mill, and on to
- flotation.
5. During the test samples will be taken to confirm ‘the

metallurgy - specifically grades, recoveries, liberation and
other effects. v

Specifics

1. Shift Foreman N/S to ensure soda ash is used on start up.
. (Soda ash to the dam is to be discontinued at that time).

2. Samples will be collected only when the c1rcu1t is stablllsed
: Refer to the metallurglsts (re stablllty)

3. h Bins are to be run empty approaching the monthly shutdown As
empty as feasible. ‘Only No. 4 bin is to remain filled with the
current blend. Actlon Shift Foreman :

4. 2 Durlng the mlll maintenance the ‘bins ‘are to be filled w1th.
' Grum ore - except No 4 bin. Actlon shift Foreman.

5. *At start up run only'Grum ore, unless d1rected othefwise”by
the senior metallurgist on duty. Action Shift Foreman.

6. ~ Sampling campaign will be organised by ‘metallurgists.
Labourers and buckers will be trained .in specific areas.
Separate sheets attached (hand written) give the details.
Action, metallurgists. »

7. AS we are treating Grum‘ore, we will be using the Grum reagent
scheme. Action Shift Foreman. (Refer to metallurgist).
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2.

3.

S.

6.

10.

11.

12.

13.

GRUM PLANT TRIAL SURVEYS

Pre Plant Test - Activities

oo n

Date Completed

Lab Test ore sample 26-Nov-92
Critique sample stfeams, location, timing 26-Nov-92
and manpower :

Make sure adequate number of samplers 29-Nav -92
Mark sample locations 29-Nov-92
Review Reagent Scheme (#1) 25-Nov-92
Sample pails and covers 26/ Nov-92
Sample Ffequency - 30 minutes

6 hour total

12 cuts total
Assays Pb,Zn,Fe,Ag to be done on all samples

Au on 1,10 or 11,16A,16B, 184, 18B, 20, 21,22, 24
Cu, Si02 on 10 or 11,16A,16B,20,21,22

Multi Element on 10 or 11,24
Size Analysis to be done on 16A to 35

Remove gratings on:

- K 3rd rougher south side.
- 1 3rd rougher north side.

- Lead rougher regrind discharge.
- Zinc regrind cyclone feed pumpbox.

Buckets to be numbered as per attached list.

I bank roughers and scavengers on north side.

J bank roughers and scavengers on south side.

Personnel to be shown where the sample locations are and

the samples are to be taken.

Sample bags to be written up.

how



Circuit Survey Samples

GRUM_PLANT TRIAL SURVEYS

Lead Circuit

Location
1. Lead Rougher Feed Tertiary Cyclone 0/
2. Lead Rougher Conc - 0.S.A. :
3. Lead Scavenger Conc Feed to Regrind
4A. Lead Scavenger Tailings G Bank G Bank Tails Box
4B. Lead Scavenger Tailings H Bank H Bank Tails Box
S. Lead 1st Cleaner New Feed. Pb 1st Dist. Box
6. Pb 1st Cleaner Conc ist Cln Launder
7. Pb 1st Cleaner Tailings ist Cln Tails Box
8. Pb 2nd Cleaner Conc 2nd Cln Launder
9. Pb 3rd Cleaner Conc 3rd Cln Launder
10. Pb 4th Cleaner Conc 4th Cln Launder
11. Pb Sth Cleaner Conc Sth Cln Launder
12. Pb Sth Cleaner Tailings Last Sth Cell Dip

13. Pb 1st Cln Scav-Rgh Conc Grating

14. Pb 1st Cln Scav-Scav Conc Grating

1S5. Pb 1st Cln Scav Tailings I Bank Tails Box

Zinc Circuit

16A. Zinc Rougher Conc 1&2 Cells Feed to Regrind
16B. Zinc Rougher Conc 3rd Cell. Grating

17. Zinc Scavenger Conc Feed to Regrind
18A. Zinc Scavenger Tailings K Bank K Bank Tails Box
18B. Zinc Scavenger Tailings L Bank L Bank Tails Box
19A. Zinc 1st Cln Rougher Conc Grating
19B. Zinc 1st Cln Scavenger Conc Grating

20. Zinc 1st Cleaner Tailings J Bank Tails Box
21. Zinc Rougher Column Conc Rgh Column Launder
22. Zinc Scavenger Column Conc Scav Column Launder
23. 2Zinc Scavenger Column Tails J Bank Feed End
24. Zinc Thickener Feed Zn Thickener
Extra Samples

25. Pb Rgh Regrind Cyclone O/F Rgh Cyclone 0O/F
26. Pb Rgh Regrind Cyclone U/F Rgh Cyclone U/F
27. Pb Rgh Regrind Mill Discharge Rgh Reg Mill Disch

Scav Cyclone O/F
Scav Cyclone U/F
Scav Reg Mill Disch

28. Pb Scav Regrind Cyclone O/F
29. Pb Scav Regrind Cyclone U/F
30. Pb Scav Regrind Mill Dishcarge

31. Zn Regrind Cyclone O/F - Zn Cyclone O/F

32. Zn Regrind Cyclone U/F ZIn Cyclone U/F

33. Zn Regrind Mill Discharge Zn Reg Mill Disch
34. "A" Circuit Final Grind #4 Cyclopac O/F

35. "B" Circuit Fipal Grind #6 Cyclopac O/F

36. Mill Feed Sample #4 Cross Conv Disch



Personnel:

Duites

Dayshift: Rick Pakkala Work with operators

Mike Byblow Pb Circuit

Shane Wilson Extra Samples

Shawn Carrick Zn Circuit
Nightshift: Godfrey McDonald Work with operators

Greg Rasmussen Zn Circuit

Jennifer Pelham Pb Circuit

Gary Winkell Extra Samples

Pb Circuit Sample Order
2-5-7-6-8-9-11-12-10-13-14-15-4B-4A-3

Zn Circuit Sample Ordgr
21-22-23-19A-168-18A-183-19B-20-24-16A-17v
Extra Samples

36-35-1-34-28-29-25-26-31-32-33-27-30



Circuit Survey Samples

GRUM PLANT TRIAL SURVEYS

Lead Circuit

Mike Byblow - Dayshift
Jennifer Pelham - Nightshift

Location

2. Lead Rougher Conc 0.S.A.

S. Lead 1st Cleaner New Feed. Pb 1st Dist. Box
7. Pb 1st Cleaner Tailings ist Cln Tails Box
6. Pb 1st Cleaner Conc ist Cln Launder
8. Pb 2nd Cleaner Conc 2nd Cln Launder
9. Pb 3rd Cleaner Conc 3rd Cln Launder
11. Pb Sth Cleaner Conc Sth Cln Launder
12. Pb Sth Cleaner Tailings Last Sth Cell Dip
10. Pb 4th Cleaner Conc 4th Cln Launder

13. Pb 1st Cln Scav-Rgh Conc Grating
i14. Pb 1st Cln Scav-Scav Conc Grating
15. Pb 1st Cln Scav Tailings I Bank Tails Box

H Bank Tails Box

4B. Lead Scavenger Tailings H Bank
4A. Lead Scavenger Tailings G Bank
3. Lead Scavenger Conc

6 Bank Tails Box
Feed to Regrind



-

o : LCIfﬁuit Sdr§e§ Samples=ﬂff' |
BRUM PLANT TRIAL SURVEYS - :
. _:} _ 4 ; Zinc Circuit :
LSh&Qﬁ-Carf;ck~- Dayshift ”;’jQ;
"B?ég ‘Rasmussen. --nghtsﬁift
21. - ‘Z.'an 4Rougher Column Conc 'i't_»-}-. ?4—:_---". ,;».ngb-Column Launder
. 22, ' Zinc Scavenger Column. Conc o L. U Becav i Column” Launder ot E
23.; :Zinc Scavenger Column Tails - R .3 Bank* Feed End o '
198" Zlncvist €1n Rougher -Conc L _1:Grat1ng -
ISB.,Zinc Rougher Conc 3rd Cell ST ~1Gratzng -
- 1BA.- Zinc Scavenger Tailings K Bank . - "~ K] Bank: Tails ‘Box
.18B. Zinc Scavenger Tailings L. Bank ' : L. Bank.- Tails: :Box
~19B.” ‘Zinc 1st Cln Scavenger Conc . - ”'Grat;ng—;.::3jff~'
20.2_Zinc tst Cleaner Tailings J-Bank Tails Box -
24, -"Zin€é Thickener Feed - - Zn Thickener
_ﬂ;SA. -Zinc Rougher Conc 1&2 Cells Feed to Regr;nd
17" Zinc Scavenger Conc Feed to Regrind

.
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" “BRUM_PLANT TRIAL BURVEYS

Extra Snmplos'

;Daysh;ft

" ;Lo:.tidﬁ-"' -

B _[#4 Gross Conv D:sch
. -3 Cyclapac Q/F- T
L T 5. oTertiary: cyclone D/F
ercu:t anal Grlnd e Cyclopac O/F " :
ﬁ.f“Scav ‘Regrind ‘Cyclone O/F ST L Geav Cyclone-O/F
-Pb’ Scav Regrind Cycloneé U/F -~ . -°- -Beav Cyclone U/F

) y Rgh Regrind Cyclone O/F -". - . .. =~ ": Rgh Cyclone O/F -
- Rgh Regrind Cyclone” U/F V~Qv', ‘-;';Rgh Cyclone U/F
n f:‘Regand Cyclone 0/F - o T Zn ‘Cyelone. O/F -
“Zn Regrind Cyclone U/F - = - 2Zn Cyclone U/F -
- Regrind Mill Discharge - ' g Zn Reg Mill Disch -
Rgh _ Regr;nd Mill stcharge ' Rgh Reg Mill Disch - .
' Scav Regr;nd M111 sthcarge ' Scav Reg Mill Disch




IN-PLANT CONSULTING
FAX: (705) 652 - 6365

G. McDonald COMPANY: CURRAGH

ATTENTION: ,
FROM: R. Wagner F AX NO. 416-363-1732
DATE: _Nov. 6,1992 REFERENCE: N 2385

'MESSAGE:

Dear Godfrey:

Please find attached a summary of the testwork performed on-site
by Richard Wagner, Lakefield Report #4385

CC: ERIC PAKKALA - Sr. Metallurgist
FARO 403-994-3184

Please find 7___ pages attached to this transmission.

-



4 LAKEFIELD: RESEARCH-

TESTWORK SUMMARY

«  Grumore type 2 samples were generally low grade, 3.5% to 6.5% combined Pb & Zn grade
with minor amounts of coppar

‘ The flotation rougher selectivity was good for the majority of samples tested. The tast
conditions and results are given in Tables 1 & 2. :

In general, aven though the samples contalnad some copper, the CN soluble copper did not
appear to cause selectivity problems in the Pb rougher.

. Hole 1 (1276m to 1270m) and Grum chips G-70-2 ore samples gave Pb selectivity problems.
Hole 1 (1278m to 1270m) sampla was tested furtherto determine K the standard millircuit cleaning
scheme would upgrade the bulk rougher concertrate. The resultant 4th Pb cleanar concentrate was
poor (Test 2A, 52% Pb grade, 66.4% Pb recovery), however, the zinc 3rd cleaner concentrate was
acceptable (51.1% 2n, 2.06% Pb, 70% Zn recovery). For comparison purposes, In Test 2B soda ash
replaced lime and the Pb concentrate grade improved to 58.8% Pb grade with 71.5% Pb recovery. In

Test 2C, the soda ash BPW system Pb 4th cleaner results were similar to lime. These Itests 2A, 2B
and 2C are graphed In Figure 1.

. A composite was made up from ora type 2, ribbon banded carbonaceous quartz and
interbanded phyllites samples, with heads of 5% combined Pb+Zn. This ore type composite was
examined In tests LR12 to LR15 to determine: 1) the effact of grind in the lime/NaCN SD200 reagent
 scheme, 2) to determine tha effect of changing the reagent ssheme at the nominal mill grind of 80%
-200 mgsh. These results showed the grind had minor effect and the soda ash system was superior
over lime In Figures 2 & 3 raspectively. ’

. The massive-sulphide sample 88G-35 was tested (L.R10) with good flotation response and
the head grade averaged 14.6% combined Pb & Zn. This high grade sample was intended to be
used in upgrading, lower grade Grum ore type 2 samples to typical budget grades, but time
constraints did ot allow this testwork to be completed.

PN
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i.\//




| TESTWORK DISCUSSION

|

Grlndlvng: | - B /W: / l
" : A ’ v ’

Ma]or viscosity effects were observed in the primary grind of Tests LR12@ Primary grinding
with lime caused the pulp to stick to the rods, while grinding with soda ash'd"qspersad the sample and
~ left the rods clean. The viscostty effects of lime In the rod mill were only apparent In finer grinding to
nominally 80% -200 mesh (for example with lime, 39 min to glve 83% -200 mesh versus soda ash 32
min to give 82% -200 mash). In coarser grind tests, LR2A, 2B, using lime or soda ash the viscosity
effects on grind were minimal (69.2% -200 mesh, versus 68.2% -200 mesh respactively).

Rougher Flotation:

in the lime system the Pb minerals were coated with black fines. In the soda ash system the black
coatings ware minimized. '

Cleaner Flotation:

In the lime system the higher grade Pb minerals floated quickly, gangue flotatien was slower to
concentrate. In the soda ash system, ho problems werg observed. ‘

The BPW/NaCN depressant (Test LR14A) showed the lowest Zn grade (6.85% Zn) reporting to the .-
Pb ¢oncentrate. ‘ :
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Figure 2: Effect of grind on the grade and recovery of a compoaite of ore type 2.
(Hole 1, 1278mto 1258m and Hale 6, 1258m to 1252.5m)



SENT BY:Xerox Telecopier 7020 i11= 8-82 i V9‘=42A_M_iv,_‘_LAKEf‘I’l‘EVIIJ.D RESEARCH» - 416

FIRCT
a .

. Effect of Reageni Scheme
84
82
— 80 v\\'\ \h—"\
£ \\ \\"”“hg\
[~
5 78 'S \,,\\
(.4 \ i m e 8ot
E e \\\ \ - O So¢
i \ R Um
74 \L =
| . §
. \k\f
B e 20 30 4 40 50 eo 70

Lead Grada (%)

Figure 3: Effact of a change in reagent achame on the grade and recovery
of a compostite of ore type 2 (Hole 1, 1278m to1258m and Hole §, 1258m to 1252.5m)
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TABLE NO. 1 : Faro Laboratory Flotation Test Conditions

w
: : ' e rm
: Grinding T Po Roughing Pb_Scavengin Geind =
Tem Test Time | Lime NaCN | NAX | Lime | pH | NAX | MIBC } Cond | Float | NAX | MBC | Cand | Float] Commenms %-200 e
No. | Vasiables min | gn {SD200| gn gt | gt gh mn { mm | gh gt | min | mnf| ’ mesh L=
RI| =odad |20 | 500 |20 | 10 | 0 [ 95 | @ | 18 | 1 T [ B |6 | 1 3 | Pb was slow Soating 630 >
. ) - =3
LR2 | standad . vevy quick foating e~
LimefloSc (20 | s00 | 20 | 10 o |1w00]| 4 | 18 1 4 15 8 ] 1 3 | black-Pb tough froth 686 .
I.FEI+ Lime 20 }Jsoo | 20 ) 10 0 |100| 40 |} 18 1 4 | 15 B 1 3 | difficull dearmg 69.2 s
LRoE  NaOG, 20 |1500 | 250 | 10 0 197 | a0 | 18 1 4 15 8 1 |. 3 |Frothdidnotappearasbladko] 682 8
. . NaCO, | BPW : as tough, better dinage - N g
LR  BPW 20 {150 | 20 | 5 o 9 | 20 | 18 1 4 1 10 [ 1 3 | twough soth bed. 664 Tt
“less collector wih BPW
Gme | NoCN/ _ - The Pb rougher locked RS
SD200 |- : , blackishblue Zn a
LRz | standard 20 | s | 250 | 1o 0 |1w02] 0 | B 1 4 |15 [ 1 3 | coming up in scav. : 657 e
LR4 | standad 20 | 500 | 250 | 10 0 j1oo| 4 | 18 1 4 15 | 6 1 3 | Seleaive Pb fioat, | 636 T
: : less black casbonacmous - : :
- in feed & concs.
LR5 | standard 20 |[500 [ 20 | 10 | 185 | 67 | 40 | 18 1 r 5 3 1 3 | Show foating Pb, 615
: biackish-hiue fragile
froth. Low head grade
(°6 | sandard 20 | 500 | 250 | 10 | W60 | 97 | 40 | 18 1 4 15 3 1 3 | The Pb froth locked 743
. ) bive not black, some
‘ brown Zn, stable froth.
iR7 | standad 2 | 50 [ 250 [ 10 ¢ |00 o | 18 1 1 15 3 1 3 | From typical Pb cofor 704
, ‘ : ' with some black fines.
tRB| siandard | 20 | 500 | 20 { 10 | 0 |[102| 40 [ 18 | 1 | 4 | 15 | © 1 3 | Toughblea-black froth 722
O | <andad [ 20 | 500 | 250 | & | O | 40 | ® | 3 e« | 15| 6 1 3 | Blbe froth with somo 522
‘ black fines. v ‘
LR19] standard 2n | S00 | 250 10 ] 250 [ 97 40 18 1 4 5 3 1 3 | Masshe éubh[de inyeased 852 [’ o
1 - : * | time consumption ‘ A Mpsort .
. Very bine Fb frath W%«ﬁ
IR11] aandard : - ' '
Na,CO 20 ' 1500 | 20 | 10 0 97 | 0 } 18 1 4 | 15 6 1 | 2 |Good imthdainage 739 | — 5M/WW
LR72] Z5min gnd time ; Carban ficating kler ’
Lime' 25 s00 | 250 10 0 102 40 18 1 4 15 6 1 3 |inrougher & cheamers. 6.6
- © | Pbiaafing fast. -
i TR13] 35min gind r
N,COs 35 | 1500 | 250 10 0 9.8 40 L) 1, 4. 15 '} 6 1 3 | Gocd selectiity - 849 1\// M j/v.»
R4 2mngind T Ume | ) ‘ Carban faating later Z
X Lime 13 s | 2s0 1o 0 83 40 18 1 4 | 15 6 1 3 | inroughey & clearevs 7%0
IR | 2mhgnd Na,COs | NaCN/ Fast fioating lead. §tlo Ph
14A | BPVUNECN 8PwW N floak in tast minaf Ro & C) 820
INaCCsyson| 22 1500 ) 20 | 10 | o |to [ 4 | 11 1 4 15 | 18~ | 1 3 | *mom MBG wih BPW
LR15 39mingand Lime |Sp20a- Slow Saating carbon
SI Lime NaCN . i : _{ spoils Ph 4th Cl Conc a3o
3¢ | so0 | 250 1 10 o !os | 4 | 18§ 1 4 15 & 1 3 | arads in last min of cleaning:



TABLE NO. 2 : Faro Laboralory Fiotafion Rougher & Scavenger Test Results | .

Batter selaclivity
MR Omnmw}aadmLRTA 121 | 328 340 | 448 | 112 729 | 556 | 742 | 178 | 128 Low claikged head

N /) |
& .m
- Hnds B Combined Rougher & Scavenger R e
: Calcutated Do Crados (Cale) Renoveries LI .}
Test Bample Description %Ph | %o | %Fe |%Pbs | %Ph | %2n | %Fe | %Ph { % | %Fe Comments . <
il Bcoal B | l | X
(R{ | Hole 5, 1258mA252.5m 135 [ 279 { 430 | 404 | 234 | 120 | 760 [ 831 | 205 | 81 | Selecive - 3
high phylRiic, greyish white v x
ore ; o
=
12 | Hoke 1, 1276m-1270m 145 | 322 | 293 | 467 | 118 | 928 | 492 | 755 | 267 | 158 | Unsekective, high caston S
LR2A] Yesy Biackish grey ore 145 | 308 | 304 | 453 | Repeat of 2but wih Pb & Zn cleaning e
’ EF2H{ Very blacksh groy ora 138 ] 311 ) 296 | 449 | 106 | 796 | 563 | 774 | 257 | 192 | improved recy selecivity. il
: ) . / D
LR2C] Vary bladiash grey ore 746 | 337 [ 345 [ 473, | 960 | 046 | 9.2 | 764 | 334 | 310 |Poor Pb & Zn Setecuvity. 2
ils
(RS [Hole T, 1270m-1254m _ _ ] Selective Pb Sc Tafls, %Zn0-007 a
moderate biackish grey colof 156 | 4.7 | 257 | 574 { 194 | 150 | 526 | 722 | 209 | 119 |&a%PoO-0.02 a
R4 | Hole 1, 1254m-1256m o
ot very blackish, more groy § 142 [ 270 | 445 | 432 | 193 | 150 } 975 | 774 | 315 | 124 |Seleciive _T
1S [Foied, 1eni225m | | ' A » e
: veryblackishgreycolr  |0.44 } 053 [ 819 | oo7 | 60 | 15 |61 | 581 | 117 | 31 |waste oy
U6 | Hole4. TZ7em-1270m » _ : : [ Sefective Pb Sc Tails. %Pb0-0.11 e
| oxldirnd reddish tyomn color} 120 | 231 | 382 | 351 | 148 | 119 | 585 | 757 | 314 | 129 {avzmO0m2 1 o
1 | -
| L7 |Hoke 5, 1Z6m127um , : » _ -
'= gvy-bh:k (m Lm; ps [191 | 377 | 358 | 468 | 147 | 79¢ | a50 | 950 [ 158 | 94 |Scleaivebitsome biack fines in Pb foth. » g
Hiok 5, 1270m-1254m 1 ] ] A
grepblackplus red-bwown 1125 | 378 | 314 | 505 | 163 | 969 | 475 | 056 [ 189 | 112 |Sclective blue-black Foth =
Hole 5, 1264m-1258m . N -
- grey-black plussulphide ~ |1.28 | 279 | 492 ] 395 | 147 | 816 | 890 | 782 | 206 | 124 |Selective hiack froth with some black fines -
i | yellow tome | .
; -m
e ® TRV ick 89635, 3718 0 371 ©
bl 7 Massive sulphide 519 | 944 | 2945 (1463 | 328 | 162 | 147 | 906 ]| 245 | 90 |Solective - e
{ /o - - - : . m
LBk /H@ (R11} Grum chip samples, casbon- | I
b e _ ACHOUS Ore, g_m o 196 [ 442 | 313 | 638 i26 | 982 | 620 808 | 278 | 248 umdenjn.mmwgnenl ‘ ):;
5 (Rl Compostecliacd m LRI 4| g . .
| Hole 5 1250m-1252.5m 142 | 331 | 378 | 473 | 137 | 104 | 627 | 700 | 255 | 134 |Poor setectivity, high cabon in Ro-Scav T
- s’jbg Hole1 f276m T258m | : - -
ij’ LAt Composte of Red b LRT4 [ 147 | 827 | 351 | 474 | W3 | 781 | 807 | 815 | 200 { 145
H 'L‘ RS N K

1 R '
b 147 mﬂh@\ulhl.m4 134 1 327 [ 379 | 451 | 130 y 828 | 684 | 809 | 212 | 153

Good seleczivily, BPW/NACN
LATS| Conpnin ol wed D LFT-4 | 139 334 | 348 | 473 | 125 | 605 | 538 { 788 | 213 | 136

Slow laating cabon in daanevs . : l
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LAKEFIELD RESEARCH

ﬂ]‘_gst\No.: 13 ' Prd]actNo.: 4"335’. Date: Octaw .Operator:ﬁ‘. =
T owe B ghacviond JSegy Yo iNreedigel

Procedure: —__As  Qiscacbed Belory .

Feed: _ _06® g crf Compperitsy o Mzﬁaueif

Grind: ____3_'2&;:&2 ) /ﬂ-"‘”“‘"—ﬁpjﬂ( et
Conditions: : 'f
' REAGENTS ADDED, GRAMS PER TONNE ' TIME, MINUTES
2a| prny | rrge] SRt ‘ -
| WL, Loy L NAY | re. | GRIND | COND. | FROTH pH
V% Bpephe, B B R Y : ’ 4 s 178
P St ‘ S | & S ) Vi
Pp Bo Core Ry 258 | F87| o | /0
| A7 en ‘ el - .13 7.9
LE 2 Bl - .
P (5T C. Seanr | 5|2 anws 2.6
fis e Clog pon 20 | -~ = /|25 Pt
-1 s | & R
o 3 Clec.on Ao | - 2 : ks 7./
- ' 2.5 of /mﬁ."
PodthCivgion | |26 |24 |2 |y (13 9./
-
j o ]
Stage 7y p7 2ed | 37 g
Flotation Cell . p ' N
Nedirpm. | /Bwo 't | some |y, raee
% Solids " ' i
s £4.9{-200 “mesh

a FORMLAS *



" LAKEFIELD RESEARCH

G ! 26- -Ll! 020L J07d0D8]9L X0.3X:A8 'IN3S

HdlLl:

“HOMY3S3IN 4131430V

Yest No..44 73 Project No: ___ 73%5 Date.  Ocf2s
Metaliurgical Results
ASSAYS, % % DISTRIBUTON METAL UNITS
PRODUCT
Fe |Buz Fil 2 |Fe Zn | fe
Pb s, TT (22 83<) 3.28 /8.4 | 8o.0 {85.5 28203 30059
Pb IS LS 77 {268 1251 5645 0. 73| -8 | 46.-28 2.8 | -8 ] f0.1 38.75Y 35, gl
fond(iTp {2 17-1 | 0-85|2.93 |5 |8:25~ t7 | az| 20 $.925] 7.013
75347 [26333 || 3.2 |0:-/C 6.8 |/5:F o5 o-#| 68| os5 2.542] 1,20
Phy*eiTe /;u?ssf-)_ 1.5 lo.o8lv2.2 |20.0 | /3.9 ozl osl| a3 1.6001 4172
[ /. 33.9 | 16#]éw.0 | 3.33 |3.H . 7.0l 4.2| 18 13.66¢t| 5593
;P’
ll:d(dc.) o | 2.¥7|327135¢ | 4.734 }700 | 100 |00 ﬂ*‘lﬁ-?l? 2749 35/3
Calculatod Grades and Recovarios
YA 3 Cf orc L‘n;hssﬁ 887 3% ¥x|4F | 19 /12 9K 15.2F | & F6.5]
Pb 2 Cf lone 198l 604 | g.4s5| 44c | 74| s.s| aa lzz3.5331 17.383 5,38
0o 17 (1 (me 23] 4as | 978 5.t 72.0| 82| 44 Ur603¢] ac. )15 592
Fh Lot Lo Core. 838[14.3 | 381 | Goz g12 | a00 | 1.5 mmelLsa53] 50.8¢

U
}

G EIELIE0EA T
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LAKEFIELD RESEARGH

o Noa 4o 385 oy _Octs ,uwﬁ.%;——n.‘——
B orsttd foost Lo BGE2 m-fﬂsy’

108!

_74445:2:&:@&4-’_:@# ¥ S "Vl (M Vo B ”tm/fdw_%-j »
- Procedure: ax M-cn-[zb-e..‘( Selas s L

Yo

™o

Feed: | a-a-&-ﬂﬂt.._., dm,a.r_;.._;g_., Aﬁ’/-ﬁa.&eq.! ésaf

Grind: _jEL__gz;iggggégii__zgg_4£4L¢ 4&L4‘1HU¢*4’33?h‘$gtﬁﬂ’ Pzl A

Conditians: ‘ [
REAGENTS ADDED, GRAMS PER TONNE_ TIME, MINUTES |
” —
lfz’;n,& %‘w NAY | AH/8C GRIND | COND:. | FROTH pH
Gomind 500X O I | — -
[ @-u;ffun_- o | 78 (& 23
| | /57) ¢ [ 1.3 a.¢
Pi Lont gg&._. A| Be| #5s7|s0 | — - — -
- ;"53 137 oftaner - -_ | & l 3 :hr“"u
- i _ = - J A
FL [7¢/. Sear, £ | =2 / /__17¢
| Phoasd Cligs| |oe!| — | & (|28
| @ - | = |2z
| 7% i?’alfc;dw&agya ' P - I =2
‘ ' 2-5| ¥ N / A
Pl apt C fotrin 2o | 25|12 i /|3
o e AV Aiﬁggg IfZLjd?Z§££5h Jifhbyenzfot .
. &gﬁd Caadtn e font n des s -
. ¥ %
; Lasts
' B , : , rR wmd Tead W‘j . n--h«
Stage ' ,e, vSe . /57 w..;""a: 3™ ¥ yﬂc/
Flotation Cell - P od-& £ /e
F™yed: rpm. "/ 8ed /¥ 00 -
" Solids N\ - '
ﬁ.ﬁ‘z, ~2a» Mesh

" FORMLA8
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LAKEFELD RESEARCH

Project No.: __ 4375~

|72}

m

=

Test No.: Date: 0c/2:5 E:

Metallurgical Results ” g

WEIGHT I ASSAYS, % lr % DISTRIBUTION METAL UNOTS x

PRODUCT : : —

g % ,_Z Zn |Fe_ ﬂffz' 2, | 2 A Ze /‘-{_ §

% &5 T[288%)  ¥33S | M1¥| 034|293 |33/ '32.:L‘| 87.2. 3. 230|280 7.4] 3o 4la ) "_;;

A isTQ.5c T1 £ 2683%) byﬁ 41.7570-96 |3-79 | F-&f 5.5 | 72 2.5e0| 18.003)av v =

Ph 2-d (i 77 fa&%@) I.b.‘? 5% 1 4.23|R.0 | 723 s | 32 6.51: | 13, w80 1. 227 <

fo 37y (368393134 |06 | 734|585 |78 0.8 | a4 1124 a.480 | 1.25% =

Pl i T8 {3&?1‘9) a3 |alr)s.s 14.6 |7.18 .1 | 03 1860 | 2352 ] 2.102 =

Po % Cllae (%54 [29.3 sa| .3 7628|7228} £.220 ~

T 7 -

g

.-

>

m

m

too | /op fa/.006| 3285|348 9744 =

. €A

Calculated Grades and Recoverios :;2

: 1 : T —~T

Pb 34 (L re isg 470} 1Ay | 463 |(.4.o 5.9 | 2./ "??.fm 19.580| 7.3 it
P 22 L.t i esea ] /2.7 | 493 ¢siol 6.7 | 2.5 _|1s-u, 22.0600 £.578
pb i% . (oni 3-1B |lag.0 | ta. ¥ | 6.04 7o.4]| 23| 5.7 35-17¢| 40, 540| 19.205

| Pb Lovie Cri. 903 || /o2 | 3.27] 555 42| y7.8 | 128 89.334) 55544 40,53 -

-2

LR-7



© SENT'BY:Xerox Telecopier 7020 i11~ 4=82 i 5:18PM ; LAKEFIELD RESEARCH~ 41636317321% 8

=

LAKEFIELD RESEARCH

Test No.: 7/ b dud _ Project No.: 385" pate: ek 24 Operator:é» .

\ ose: __ﬂ___?.&:&&d_ﬁL_a._#g&tQ/ ¥, o M‘?&
: 0’/ BPlhr 1 Cry Zme &&é; T _cse B PF LB, SeSiln '
Procedure: — A5 Zepencbeod Leloro : :

Feed: =260 . Lo LAY fo LEE

Grind: 2 A lo T2t oy
Conditions: .
REAGENTS ADDED, GRAMS PER TONNE : TIME; MINUTES
#4,C0> %" AL | B : : GRIND | COND. | FROTH pH
| _onird [Seotase | /o | ~ 32| — | —-
2 M . - | Yo | /7 4 [ | ¥ | 100
— | /5| /¥ ' L 3 1.9
. B g Mogird |25 | P5 | to - 10
P y3$78teaver. = = |/0 / | 2 9.9
F : — | &5 | - /|_= .
Pb /5L Sepor, ] - z . Vi 7.8
b dod Llolesen. 20 | = | ¥ £ | 2.5 | 9.8
| - |5 2 / z KR
4‘ 3 ffoare. Lo | - | 2 / 2 7:0_ #
25| & . 71 3 B.g 9
B % Cledpa. 20 | 2.5| /2 1S g3 oy
- ‘&-"‘ AN A&ﬂ.d(’r‘b 3 e rin Py pg:./‘ — oy ey
Py LR Y I e A i e e :

BPl/Nacns - m~ixid a-//L B a IR Solu o, |
Stage SRR R :
Flotation Cell
/" ved: r.p.m.
% Solids

®0.9 —Sep mesh ‘ 1 " - R

FORMLRG
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LAKEFIELD RESEARCH= -

© @ N B N A DN =

N =8

! 4 '
re | Az, % | 2Zn | A2 A |= | XK |
3.50 12.7/178.9 \84-2 25-668| 258.50)] 330, 945
+.31 3.2114.8| /.7 4.986| 18458 %323
10:4 [{Q_J 23 | /6 a.z0# 76/ | 6.13¢
4.8 0.5 | 0.3 0.6/ | 1528\ 184
#.6 0:3 102 1.368 | 0.7/8] 0.6%¢
3.L] 7.5 78.800| o, 5r2) 5 ¥72
377 | 46/ /00 | 00 | 100 il‘a‘mqo 332,966 | 3789.65¢)
Calculsted Grades and Recoverias
26 ¥ 4 Gre 158 l63-8 7.1 [ 3% 74| 3.5| +7 rem
- Po Z"; Cl Gne 166 ) 61t | 776 | 443 25-6f 40| 2.0 ror,379] 72.888) 3352
e
Ph 15T ¢f. Core 233 146.0] 9.1 | Gao 2] 6336 03,584 30499 13.428
| Pb Kovle. Gro 533 8.28 | 694 s0.9] 20/ |13 se8.572) 489571 57.841

R-7



SENT BY:Xerox Telecapier 7020 i1i- 4-82 7 5:20PM i LAKEFIELD RESEARCH- 4163531732:811

" LAKEFIELD RESEARCH

Test No.:'__;é_"f_/__{:__ﬁroject No.:iﬁﬂ__‘_pata: et 30/92 . Openstor: %

»OSE:

Procedure: As wa’ aAw .

Feed ?ggﬂ,_q/_m—;m LE/ At LR L furel
Grind: MWM

Conditions:
REAGENTS ADDED, GRAMS PER TONNE TIME, MINUTES
Vs % WAX | Hge GRIND | COND. | FROTH
Corcimd Seo | 2sB | 10 2? |- | =
Pt Bupfa | | & r L&
e — e e
A Ao.prin go | 75| oo |~ pz~) -4 =
| ST (ledtnae = e R I -
- b s = /1 =2
A ST G 5| 2 Z z
| Pl ondt {fodrar go | — | ¥ ¢ |25
. ' = | | ¢ 2
b 379 Clenran 20 | = | 2 / =
| - 25 | & / 2-
# 5’*@&4&4—9 Slae || ez ;| =
]
1 [n Cliepntrs Fé MF“ PeL s M" MM%#MA%F_%&MQ
.____z_/ms_ﬁ«_ﬁb_éag—; A ralting | e
Stage . Lo, Sc 1572 cr. | 37 ¥R | R
Flotation Cell - N & 4 =54 e S
Need:rpm. | pEse /SBo . AZeo |
# Solids . S I
W ' . P —
Mz “aoemen | T AN B |
R . . u]

FORMLRS



Test No. if / 5
Metallurgical Results

LAKEFIELD RESEARCH

Project No.: _ ¢ 385

oAQ-1N3S -

N - - L Y O L

>

ASSAYS, % % DISTRIBUTION METAL UNITS =

PRODUC >

9 A Zn | 2 Z | Z | re A== S

e IRy S e == —"!:;.

5 6 S 77 {26873) 1823 2.3/ 2.7 | 6.4 28.257,263.572) 304707 @

A PTUST (368743 44.9 s 00| 5.6 Ve785] 33390 22958 S

phand cf. TE (26875 177 6.06 a2 ) s 2.557|8.989| 5393 -

Ao 5 ¢ 77 [268%)) 4.4 633 o7 | 08 | ¥ 0964 12.950 | 1478 | T

/% G 7t (463?é 4.5 8.6/ 15| 2] o5 077|3.982. |7.839% T

Fb #Cr Concl( 26878 )35 S.02 77| 66| 2.6 98.7¢0| 2205 | 8. 9851 ~

| 3

=

| :

=

m

M

Im

—— e *mmg

3.4914.73 i 43943 33374 349355 2

[Z2]

m

Calculated Grades and Fecoveries g

- K
A, 3¢ Ct Gne 13.1 | 542 224 78 | 3.1 fmasedac.ox] 0599
2 27 (. Gnc 13.71 5557 ¥3.1 | 8.6 | 3.5 ror go28.857| 12257
b /—‘f [/: G:zc 2.2 | 5,67 39| u3 | 3.0 0,34 /1 32.846| 1 7-650

Pht & Sc. Conc gos| 5.38 1.9 ) 213 | i3.6 11461 71996 | 47.608 =

ﬁ =
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TESTWORK SUMMARY

. Grum ore type 2 samples were generaily low grade, 3.5% to 6.5% combined Pb & Zn grade,
with minor amounts of copper.
. The flotation rougher selectivity was good for the majority of sampies tested. The test

conditions and results are glven in Tables 1 & 2.

In general, even though the samples contained some copper, the CN soluble copper did not
appesr to cause selectivity problems in the Pb rougher.

. Hole 1 (1276m to 1270m) and Grum chips G-70-2 ore samples gave Pb selectivity problems.
Hole 1 (1276m to 1270m) sarnple was tested turther to determine If the standard mili circuit cleaning
scheme would upgrade the bulk rougher concentrate  The resultant 4th Pb cleaner concentrate was
poor (Test 2A, 52% Pb grade, 66.4% Pb recovery), hawaver the zinc 3rd cleaner concentrate was
acceptabie (51.1% 2n, 2.06% Pb, 70% 7n recovery). For companson purposes, in Test 2B soda ash
replaced lime and the Pb concentrate grade inmprovect ) 58.9% Pb grade with 71.5% Pb recovery. In
Test 2C, the soda ash BPW system Pb 4tn claaner resulls were similar to ima. These tests 2A, 2B
and 2C are graphed in Figurs 1.

. A cemposite was made up from ore type . ribbon banded carbonaceous quartz and
interbanded phyllites samples, with heads of 5% combined Pb+Z his ore tybe composils was
oxamined In tesis LR12to LR15 10 determina 1) the eftect of grind i the lime/NaCN S0200 reagent
scheme, 2) to determine the eftect of changing the reagent scheme at the nominal mill grind of 80%
-200 mesh. These resulls showed the grina had minor affect and the soda ash system was superior
over lime in Figures 2 & 3 respectively.

. The massive sulphide sample 89G-35 was testad (LR10) with good flotation response and
the head grade averaged 14.6% combined Pb & Zn. Thls high grade sample was intended to be
used in upgrading, lower grade Grum ore type 2 samples to typlcal budget grades, but time
constraints did not allow this testwork to be cempleted.
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TESTWORK DISCUSSION
Grinding:

Major viscosity effects were observed in the primary ¢rind of Tests LR12t LR15. Primary grinding
with lime caused the pulp to stick 10 the rods, while grinding with soda ash cﬁspersed the sample and
left the rods clean. The viscosity effects of lime in the rod mill were only apparent in flner grinding to
nominally 80% -200 mesh (for example with lime, 39 min to give 83% -200 mesh versus sods ash 32
min to give 82% -200 mesh). In coarser grind tests, L.R2A, 2B, using lime or soda ash the viscosity
effects on grind were minimal (69.2% -200 mesh, versus 68.2% -200 mesh respectively).

Rougher Flotation:

in the lime system the Pb minerals were coated with black fines. In the soda ash system the black
coatings were minimized.

Cleaner Fiotation:

in the Hme system the higher grade Pb minerals {loated quickly, gangue flotation was slower to
concentrate. In the soda ash system, no problems wers observed.

The BPW/NaCN depressant (Test LR14A) showed the towest Zn grade (6.85% Zn) reporting to the
Pb concentrate.



TABLE NO. 1

Faro Laboratory Flotation Test Conditions

Grinding Po Roughing Pb Grind
Tesl Test Tene NAX  Lime pH NAX MIBC Coed NAX MBC Caw Floai Commerms %-200
No. Variables min Sp2or ght gh gA gh min an an mm
LR1 standard 2 250 10 0 95 40 15 Pb was slow Soaling 63.0
standard very quick foating
Lime-Ro,Sc 20 500 250 10 3] 10.0 40 18 1 1 2] 1 3  bilack-Pb tough froih BB 6
Lime 20 500 250 10 o] 100 40 18 1 15 5] 1 3  dificut deanmg 68.2
NaCO; 20 1500 250 10 0 97 4C 18 1 15 6 1 3  Froth did not 3ppea as black 682
8PW \ as tough, betier drainage
BPW i) 1500 250 S o 89 20 18 1 10 ] 1 3 Uwough toth bed. 66.4
‘“less collecior with BPW
Lme NaON/ | The Pb rougher locked
blackish-dlue Zn
LR3 standard 20 S00 250 10 0 i0.2 40 18 1 15 6 1 3 coming Up i scav. 65.7
1] 10.0 15 1 3  Selectve Pb float, 63.6
less black carbonaceous
in feed & concs.
standard 10 8.7 18 1 % B 1 3 Siow ficating Fb, 615
biackish-biue fragile
ol Low head grade
10 180 97 15 6 The Pt froth locked
biue not black, some
brown Zn, stable froth.
LtR?  sandad 20 00 250 10 o 10.0 40 13 1 = & | - 3 From typical Pb cotor 70 &
with some black fines.
LR8  standard 20 500 20 10 0 10.2 40 18 15 6 1 Tough biue-tlach froth
10 - 15 6 1 3  Blue froth with some 622
black fines.
LR10 10 18 1 15 € E 3 Massive sulphide inDeased 952
lime consumgtion
Very blue Fo froh
LR11
N2,CO, 20 250 10 0 9.7 40 18 1 15 6 1 3 Good Imth dranage 739
LR1Z 25 min oind Lsme Carban ticating kater
Lime 25 S00 250 10 0 10.2 40 18 1 15 6 1 3 inrougher & cleanars. 68.6
Pb tBing fast.
35 min grind
W, COy a5 10 0 938 40 18 15 6 1 3 Good selecivity 849
Lime ‘Casbon finating kaer
Lime 32 250 10 0 93 40 18 1 15 6 1 3 inrougiwes & cleaEs 76.0
" 2 min grind 'Fast floating lead, itle Pb
14A BGPVNZCN BPW float in kast minof Ao & C} 820
Na CC; systeam X2 1800 0 10 0 10.0 40 18 3 i€ 3  “‘mow MIBC with BPW
" 39mngnd Lime Siow Saating carbon
Lime NaCN spoils Pb 4th Cl Conc 830
39 500 250 10 0 9.8 &5 18 1 15 3] 1 3 arade in !ast min of cleanma.

g N3

020, 48710038 81 X0J®

76-9 -

Wvevy 6

HOHY3S3Y 0T13T43INVT
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TABLE NO. 2 : Faro Laboratory Flotation Rougher & Scavenger Test Resulls

%Pbe  %Ph %2§

Caleutated
Test Sample Desaiption 2N %Fe
Zn
LR1 Hob 5, 1258w 1252.5m 4.30
high phyiRtic, greyish whigo
ae
LRZ Hole1,1Z76m-1270m 283
Vory blackish grey ore 3.04 4
Yory blaciash grey ore
Hole 1, 1270m-1254m
moderdle biackish-gey cole 1.56  4.19
not very blackish, mare grey 142 279 445 477
LRS Hole 1, 1258m-1252.5m T
very blackish grey cnlos 044 053 819 097
oxidized reddishtvomn color 1,20  2.3f 382 3.5
grey-diack (iike (R4) plus 111 3.77 3.58 4. 88
reddsh brown
128 2N
WMassive suiphide 5.18 848 2345 1463
LR11 Geum chip sampkes, casbon-
apos ore, G-70-2 1.96 4.4z
1.42 3.31 3.78
147 327 351
121 3.49 4 45
1.34 3.7 3.7 461
LR1S Camgosie of feed ko LR1 4 334 349 473

Ralr

ti.e
Repeat of
7
1.5
148
14 3L
16.3 EX-2
1682
137 |1V T
143 781
"e 729
3.0 8.8
8 0¢

Geanas {Car

w
~
9))

&2

555

4.99 i‘

[ 3 |

26

& clenne g

780

809

24 5

S92 Mmerewed recy

58 ”l__iwmfép g caRon

Setective Pb Sc Taits, %2n0=0.07
& %PHO-C 04

Seleaws Pb Taiks. %Pb0O=0 11
129 8 %ZrC=082

24 | Seiedive but some plack fines m Pb froth.

haoth

Poos scdeciety. highcarbon in Ro-Scav

Low eutsed Meac

Good sederavy, BPW/MNACK



CURRAG6H INC

fate; i -hag-ag ' Mottth ber Dt Prestiet 1on Brimsary
| Poed | P Conventrats | In Concentrats | Recoveries | loaduut - DMT  |Loadout-%H20 | loadout -~ Grades)
bate | tonnes Ore 'Type Pb Zn te Ag | tonnes b Zn Ay | tonnes b In Fe | tb 2 Agltobb) Pb mo | in | b In Agteb)|
. | = | } ! I ] =], |
Ol-Dec | 2,590.65 2,51 4.15 13.20 35.00 84.70 52.90  9.69 670.00  152.25 2.1544.20 12.20 68.90 62.59 62.59 6,510.18 9,940.01 6.10 | 2.46 6).60 50.10 680.00 |
02-bec | 10,1135.5) ( { 0.00 |
03-Dec | sz, 0.00 |
04-Dec | > 2590 0.00 |
05-Dec | 5799 0.00 |
U6-Dec | /? 0.00 |
07-Dec | 83 3 0.00 |
08-Dec 4 0.00 |
09-Deo — Y ast Zon AN ae¥ Lo fobes” 0-32 ||
10-Nep ’, . 2 . 0.

-be — frozen pr2 it — lowss By 0.00 |
12-Dec | 0.00 |
13-ec | . ohe A Lars. 0.00 |
14-Dec | - ?fngI/i’ wad ﬁMMV{/A’ 4 5 . 2 7 e M ; ﬁ 0. 00|
15-Dec - o stepes 2l _ . 0.00 |
16-Dec ’ 7 L LDg —— . & A2 j 0.00 |
Dec - musS/ #ss 4 3 &€ / 0.00 |
18-ve | ) s //&7”}"4 soiess? nesdsioiasbony /7 savad 0.00 :

19-Dec . . 0.00
20-Dec | . ul né.ut/m'f*y /éfa;////, — sHan ’é, A2 0.00 |
21-Dec | : — by & %«/ ---------- 2 i 0.00 |
22-Dec | 0.00 |
23-Dec | 0.00 |
24-Dec | 0.00 |
25-Dec | 0.00 |
26-Dec | 0.00 |
27-Dec | 0.00 |
28-Dec | 0.00 |
23-Dec | : 0.00 |
30-Dec | 0.00 |
31-Dec | p o : 0.00 |
— | 1Yeowenal QuE Oaly). | | | |
M | 2,59.65 2.51 4.15 13.20 3500 | 8470 52.90 9.69 670.00 | 152.25  2.15 44.20 12.20 |68.90 62.59 62.59 | 6,530.18 9,940.01 ) 6.10  2.46 |60.60 50.10 680.00 |
. | | | | | |
m | 3,M7,9% L1 4.5 4.4 236,649  2.65 49,22 10.37 |77.25 76.25 53.42 | 129,620 239,859 | 6.22  6.91 |61.90 49.70 603.42 |

B S e P B . R I I I
g e
[ (SR TFRVAE ) ’
\




02-0EC-92  03:34

SULFIDES
*PB X IN RFE 1CU X SOLIDS  TOTAL

-- # CIRCUIT-----
NO. 14 PB RO FD 2,46 4.46 10,36 #ErEE 37.07  arEre
H0. & PB RO CONC 19.10  17.56  25.56  #His# HE HHH
H0. 13 PB CONC 37,03 9.49 3.10 0.12 i 90.32
NO. 2 PB IST CL TL 1,14 12.87  29.27 1.20 FHEHE 85.35

NO. 7 PB 5CAY TL I 0.66 5.41 20,10  #iaid 42.71
NO. & PBSCAYTL § 0.9 6.86 19.17  #ird 40.99

- I CIRCUIT------

ND. & IN RO CONC HEEEE  REEEE [2222] (22211 E32244 [22222]

M0. 12 IN CONC 2.29 503 942 0.30 15,00  95.64

ND. 18 IN 1T CL TL L4 w272 025 s

ND. £5 2N SCAV TL 107 078 1613 0.01  #eem

NO. & CIRCUIT TL 0.57 116 2215 e 1120
RECOVERIES 7015 70,07

3:55:23  COPPER  Cu ASSAY, Pb ROUGHER CONC.
9

B et s = B o on Il me1 B AS o S wa i s oEE v aarraR et s —m e  ms S



