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oos3os: 

- Processing characteristics of Orum ore vary significantly 
within the orebody, 

... NP.·J thAr VR-ngorda nor Grum ora can be successfully processed 
using Faro plant flowsheet. 

GrinQ.j,PJ{ 
Three main ore types - 01, G2, and ca. 
Crum ore is much ha�l�r Lhan e ither Vansorda or Faro ore. 

Cl & ca K•• = 65 - 70 microns. 

G3 K66 = <50 microns. 

At K60 60 microns, SO% of :;�inn floated in lead rougher 
conoentrate.(ie bulk flotation at coarse grind) 

Ore Type Work Index(kwh/tl 
��---�-��---�-- ------------ ···�-

Grum 
Faro 
Va,ngorda. 

Regrinding 

12' 1 
12,0 
10.9 

Pb Rougher Cone target should be finer than 20 microns.(% not 
speci fied ) 

Increase in pumping capac! ty in the lead rl!gti.nd and lead 1"1 
cleaning circuits, 

RE�Srinding beth rough e r  and �><.:avenger (Pb & Zn). 

High Speed Conditioner after zinc rgh/scav regrinding --> 
Column Flotation Feed, 



SENT BY:CL�GH RESOURCES INC. ;11-28-81 2:58PM 

Reagents ·· New Reagent 

GENERAL MANAGER-t �153531732;j 3/1� 

Collector ;\3l7/34l8A mixture, needs installation of a. separate 
feeding system for lead circuit only, 

Ore Type 

Gl 
Carb-quf.!.rtd te 

C2 
Ncn-cf.!.rbonac 

a a 
Mas s i ve 

Sulphides 

Recolnmended Consumption (g/t) 

NaCN/ 
SD-200 

325 

245 

305 

A317 
3418A 

. 110,5 

105,5 

83 

A343 

70 700 

70 700 

140 1700 

MrBC Dow 

52.5 22.5 

40 17.5 

25 32.5 

----- · --------------�-----·----------------�----------------------

Mean 321.6 

Faro Budget 1991 140 
Differenue, g/t **181,6 

90.56 00.33 
I I 
1-·--1 

130 
62.00 

1033.3 

450 
583.3 

3!1 

20 
1!1 

24.16 

10 
14.16 

-----�------�----- · ----------------�----------------�----�--�----

* 3418A - Price is $8.0/kg vs $1.64/kg Xanthf.!.te (Nov l!J, 91) 
**Only NaCN/SD-200 will cost $2,573,000/year mare - $extra. 
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1991 1estworr at Faro Laboratory 
:::::=�:::::::::::::::::!::::::: 

TABLR t1 

GRUH SAHPL[NC - 1991 
llllfllltlllltflllll 

l Feed Grade Teet, lg J 
Ore Type Cauents l : l AV&il!ble J Tested l 

: m : JZn : 

Su�1e 
Hu•bers 

Siliceous P�yllite 

Oarbonaoeoua Qaart&ite 

l Ver1 lou mda 
(wasta! 

I 0.01 I 0,2l l 
I I I 
I I I 

: Low Pb grade : 1.91 I (,30 J 
l Avai!&ble phase I J 

10 N I 01 Po·G-01 

Y J D-46-2 

....... - �-----., " .. " .... ------...... --------· .... ----------- .. -- .. ----- -- ..... ,. ______ ... ·-------- ....... --------,, ---------· ......... -

C&rbanaceous Pb ylli te/Sbist J Low Pb grade 1 Cm l I. 20 i 5, IZ J 

' 

: aamn ore type : 
I I 
I I 

5 Y J C-H-30 
l G-38·30 
J C·T0·30 

----.. -··-·---------·�-------.. ····-----------�··------- .. .... .. �---------�--------�--·-------�--�-------····------

Biliceaus Pyritic Sulphide 

P;ritic Quart&ite 

Massive P1ritio Bul ph ide 

Uaritic Pyrite Sulphide 

Non-calcarous - 1uscovite 
chlorite - irey ph;1l!te 

: 30 • 60� pyrite 
I 
I 

: Low Grade 
J ( 30% pyrite 

l 60 • IODl pyrite 
I 
I 

I I 

l ) 10� barite 
I 
I 

Ulaoarous • silvery &rei l 
moavite · ch lorite · phillite/ 

: 10.80 : 1!,20 : 
I 
I 

: 

2 ,ao 1 
I 
I 
I 
I 

2.88 : 
I I 

10 

28 

ID 

9 

10 

Y l C-2!·4 
J C-34-1 
1 c.28·! 
I G-16-4 

y 

H 

l G-16-3 
l G-64-3 
i C-!O·Z 

l G-62-5 
l C-31-5 
f C-16-6 

G·2Z-3 I 
G·U-3 i 

C·22-! l 
a-zs-5 : 

H i O·H-7 0·28-1 l 
l G-52-7 

H l G-2%-ZO C-34-!0J 
I �-53·20 G-28·201 

N : G-ALL lO' a 

.............. ------ ............. --------- ... " .. --- _________ ,. . ...... -------...... ------................. ---...... ------ -...... ---- ......... .. -------

Feed grades calculated !roa !latat!o� cooeentratee. 

fest Kg Availible reprmnta the weights obtained !rva available drill core, 

Initial flotation tests conducted on several ore trpes, 

Note the variation !o head grades. 
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GRU�- 1�91 - IHIIIAL flOlATIDN - f.EY RESULTS 
tr••tl11t11rt111t•••'�"•••-r••t-r'fttt'fttrttrt.rtrtf[r 

lsst Ora Type \ Head Assa;•s Flotation teod line 
No� E I tPb � 'Un : �Fe : PRrfcraad j CraGs l RecC!;' � Grade f Raco�· : Co11ents 1 

-----:-- ----- --- ------ : ----� --- � -- --:- ---------- --- -- - -f-----:------: -----�------:------... -------------- \ 
GO: r siliteous p�)'llits l 0.07 I 0.:2l � 1.21 � H� flo-tation tsst : : : J : flo Crads -NASIE- \ 

f �·en· lo; griilde l : r � : ! � : : : 
_____ ...... f----------------: --- - : ----:----:----------- -------- 1---- 1 -------: --- -- - : ---- - -:---------- ------------- � 

�I \ carbG�<cacus q;;o.rtzit; l 1.92 : 4.31 \ �-64 f Pb Rgh/Scal' G.�ly \ &B.l!l ; 59.41 S!i.SO \ 57.30 [ lOll pb 9rads feel!. : 
I G-46-2 : : : r Zn Rgh/Scav f 2 Cln stc:;as I � f &oDd and salec.tbs flotation.; 
\ � � � : : , 1 

! � ?hase 1 Gre t'rre. � 
----- :------ --- ---- ---- : ---- : -----: ---- : -------------- ----: ------: ------- 1------ :------ :------------------ : 

G2 l siliceau� P'rriti� selphidas[ln.as [14.25 11�.78 l I'll Rgh/Scav t 3 Cln stlQas ' M.H : 46.17 \ 53.00 l 61.6£ l Pb Rgb c = 3�\ Pb : 
G-46-4 I ; � Zr. Rgh/Scav <lnl �· : l � � R : e� �9� \ 

\ � � l � : Zr. Rgb/Sca\l" c : #. 14\ ln : 
\ � ! J � : R ;; &e.B9� \ 

1 \ \ • � � : : 1 � Flotati�n tica 1oit. � 
_,.. _____ :----------- -.. ----:---:-----\----- � ------------------� ----�-----�-------�-----:-----------------------! 

C3 : �o.rbcnaoecus PhrUite}sbist: 1.20 ! >.12 [24.7Z l Pb Rgh/Scav flo! \ 30.00 l 58.JO : 20.40 : 70.51 l L;N Pb gr�da fsad. 
l C-46-JO : : ! l Zr. Rgh/Soav flot � : � : 1 Coston ore trpe. , 

----! --------------�---r---- :----: ------------------:------:------� ------:---- ---: -----.. ------------- : 
G4 ! pyrit!e quartzite � talc : 2.80 \ �-88 : 5.07 : Pb Rgll/�iV t J Cln stages : 60.50 l 75..50 : SUO l 69.50 : Hadiua Crada. \ 

: G-6(-l � l � l� R;h/Scilv +- 3 Cln stages : l I : 
- ---------- -------- ---- ----- --------------- ----.. --.. -- ------------------ --- - -- - ------------------

Phasa l ore rspr;sented Dl tGst C!. 

Test GZ �ould hava prcduoed b&tt;r results if flotation tile DiS axtGr.dGd. 
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So f�r teats have used F�ro reagents and grinding, without 
lock cycle teats. 

This has been ur1dertaken to show the response of the different 
ore types. 

Tegts so far have shown separation was not a problem, 

In general the remaining LtiHLH Hhuuld cover; 

Sample 

a. Flotation of remaining ore t3�es, 
b. Flotation of expected mixtures (starting with phase 

No, 1), Include some dilution of waste. 
c. Complete flotation to all stages of cleaning (which 

includes standard regrinding) 
d. Possible extra regrindin�. This is recommended by 

Lakefield, although Faro tests will confirm. 
e. Emphasise balance of grade 1 racover;f· and reagents. 

Table 13 

Objective 
--------------------------�------------------·-------�------------

G-46-2 

G-46-30 

Various 

C·-46-2 
G-46-30 

C-46-4 

G-28-3 

: -Simulate phase 1 mixture :: carbonaceous quartzite 
: and carbonaceous phyllite (15%) 

-All stages of cleaning 

-Flotation of remaining ore t•·pes ( 6) 

-Extra rAgrinding 

-Extended flotation time (information only) 

------- --·"--------�-�-------�-·-----------------�·----------------� 
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SENT BY:CURRAGH RESOURCES INC. :11-28-81 3:01PM GENERAL MANAGER..., 

rut no.: 'GI' em . w.a Data: Oct Z81 !991 

Ore Type: ! · Carbonaceous Quartzite ore trpe �ith so•e alounta 
a( Craphite(aarbon) 

• Yt S • mm I I 
Suple I I m %Zn lFa I I I 

n rsrmuuo» • 
I 

m nn Jh I 
' 

---�·M�M··�···�--���-- � �---·�··· l ,·�····�·�-·-�---·��------- � - - - - - - ------------�-----�--
I 

Feed (Calc) I 100.00 : I. 9Z (,31 3.61 : 100.00 !00.00 !00,00 I 
I I I 
I I I 

CO · 8cavenrar I 0.53 : 2.?0 5.41 6. 0 I : 0.74 Q,f? O.S8 I 
C1 • Pb Cone I 1.90 : 60.10 6.21 3.41 : 59.41 U5 I. 81 • 
C2 - Pb scav I I. 5Z i 18.00 11.00 9.18 : !Ul 3.88 3.96 I 
03 - Zn Cone I I.U l 0,88 56.80 7, IS : 3.03 58.36 9.48 : I 
Cl • Zn Cone O.S8 : 1.36 55.00 1.99 : 0.48 3.61 1.19 : 
rz 0.61 : U6 38.80 Jl,IO l 0.?9 6.03 !,Ot l 
r1 l.H l 0.93 1. 71 11.60 : 2.30 8.53 !Z.99 i 

I I I 
I I I 

Find Tails 85,53 : 0,45 0.50 z.H : !0. oz ll.ll 51' �5 : 
----------------•-------------•M•��--··�------------------------------------------------ 1 

• Lov Ph head grade (l.9ZJ Pb) 
· Flowsheet; Pb RKh/8cav flotation onlJ, 

Zn R«h/8oav t rerr!nd I 2 cleaner stage, 
- iOod Pb and Zn concentrates, «ood selectivitr. 

4163631732:# 8/14 
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SENT BY:CURRAGH RESOURCES INC. :11-28-81 3:01FM GENERAL MANAGER� 

fest Ho,: 'G!' Cm · C·ll·l Date: Nov 81 1991 

Ore Type: 8ilioeoua pyritic sulphide 

I Vt I wtl ASSAYS I DISTRIBUriOH I I I 

i (gmsl i m :Zn IPe I lPb JZn Ue I I I Buple 
·�••••••••••••••••••·· l -�-----•· : �-���--�w / •••••-�-·-···•••••••••••••• : •••••••••••••••••·•••�•••�• 1 
Feed (Calcl i Ji80,0l J 100.00 : 10.86 H.25 !SolS i 100.00 100.00 100.00 : 

I I I 

I I I 

Cl • Pb Cone 61.20 : 4,06 : 7 J, 60 6.93 z. 11 : Z6, 18 [.98 O.H l 
c� 35.62 : z.u : so.ao !1.90 (.Sj : IZ.IS 1.88 0,66 : 
T3 2%.50 : l.l! : 62,50 U.10 8. 06 : 6.91 1.21 0.58 : 

T& fi,JO i 4.51 : 5D.10 1!.30 9 I 71 : 2!. 09 3.90 !.�2 l 

Tl 234.15 I u.az 1 16,60 19.00 ZZ,60 i eus Js.16 16.93 I 
I I I 
I I I 

C3 • Zn Cone 90.24 : 5.71 : z.u 51.60 1.01 1.18 21.88 !.02 : 
C4 53' 80 l 3.U I 2.58 53.20 6.91 0.81 a.ra 1.19 l 

C5 111.80 l 1 ·" l 2.12 51.10 8.36 1.56 21.01 3' 15 : 

C6 81. !6 I 5.36 I 3.31 u.�o 2.11 1.6! 7.23 0.73 I 
I I I 
I I I 

Final Tails 806.61 l 50,09 : 1. 01 0.65 28o00 I 4.15 !.33 !US l 
�--------------------- ·-·--···----�------------------------------·-"4�---�--·�--���-�-·-----------

- BITRBMKLY HIGH HEAD GRADES • 

. good Pb and Zn concentrates, sood selectivity. 
· flotation tiJa has to be ettended (2 aore ainutea} to acheive low tailings 

uith mh 1 high teed grade (in reality this ore would be l!redl 
• Flovsheet: Pb Rgb/Scav t regrind t I oleanin0 ata�ea. 

Zn Rgh/Hcav Clotation only • no cleaner llotation, 

· rougher �ino gave 51 to SIS line. 

100.00 

4163631732:#10/14 
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SB�T BY:CURRAGH RESOURCES INC. ;11-28-91 3:11PM GENERAL MANAGER..., 

Teet No,: 'G3' Cru• • C46·30 Date: Mov !Z, 1991 

Ore Trpe: Carbonaceous phrllite/shist. 

I Vt � I JSSA!S OlSTaiBUfiON I I 
Saaple I I m �Zn IFe I m nn Ua I I I I 

�···�-··----------·--- l--------- 1---------------�----------- l--------------�-�-�-·�·���- J 
Peed (Calc) l 100.00 l 1.20 1.12 Z4.?Z : 100.00 100.00 100.00 

I I 
I I 

C! - Pb Cone I 1.18 : 31.30 S.36 
cz 0.83 11.90 s.o1 
BC·l 0.65 !.98 8.03 
8C-Z 1.09 t.zz 6.85 

C3 - zn Cono !.OS 0.65 4!.10 
C4 Z.Z! 0,71 19,50 
C5 !.89 O.Sl 13.!0 
C6 6,43 : 0.80 6.51 

I I 
Final blla !9.09 : 0.41 I.! 1 

• Lo� Pb head arade {I. m Pb) 
- flowsheet: rb Rlh/Scav flotation onlr. 

Zn �rh/Soav Clotation only. 
No oleaner flotation. 

• Acceptable aelectivitr. 

I 
I 

8.80 : 16.55 
H.50 I 8.Z5 
18.%0 3.!3 
3!.30 3.84 

9.05 !.33 
Z%.70 1.39 
!6 .10 !.03 
5.88 4.78 

I 
Z1,80 i Z1.09 

-A ooaplete standard flotation {r(h/acav � oleaner) is scheduled. 

3.25 0.63 
1. 41 0.19 
0.88 o.u 
l. 46 1.03 

1!.34 1.86 
8.55 2. 01 
!.l5 U5 
8.Z1 1,53 

26.10 88 .93 

4163631732:#12/14 



EquivalE�nt to Faro Sta11dard F'l{ltation. Test G4 
'' 
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Y·CURRAGH RESOURCES JNC. ;11-28-51 
.sENT lD · 

Te�t Nn.: 'Cf' Crut • GH-3 

O:e Ty�e; Pyritia Qu&rtzitic Ore 

I Vt Vt l I I I 
I ((18} I m I I 

3:12PM GENERAL MANAGER� 

Date: NQV HI 1&91 

mm orsrmunoN 
lZn ��e m nn ne 8aaple I 

-�----�----�--�-·---·�l--��---�- � a-�--�--- 1 -•----�--�-•----•�---�--�-� :-·-�·-•-�•-•-•-•-�•-·---�-- l 
Peed (C&lcl l ZOI0.05 i 100.00 : 2.89 ua 5. 0! : 100,00 100.00 100.00 : 

I ' I I 
I ' I I 

Le&d Conaantr&h u.sa : 3 .st : oMO 1.81 s .as : l! .sa 9,81 l.H : 
Pb 3rd Cb Tdlll 15.3i : 0,!! : !Z.H 1:.90 J 3. 20 : 8.55 uz 1,99 : 
�b Znd Cln Tailt s. 97 I 0,46: 1 !.70 10.10 11,$0 : �.13 !.at !.U l 
Pb tat Cb hils 19.88 : 0.99 : 8.14 §.69 :o.to : !.!9 1.9! 3.9Z I 
Pb SoaY Cnnaentrate 10.00 : 0.50 I 5.81 9.50 �s.so 1 !.00 !.61 z,u : 

' I I I 
I I I I 

Zinc Conoentrata 16.85 : !.8! l 1.95 S!.lO g,£1 : Z1S8 69.�5 r.zs : 
Zn !�d Oln faila 6' 89 : 0.31 : I.S5 Zl.30 �6.10 I 0118 Z16! 1. II l 
Zn !nd Cln falls I 12.00 I 0,50 : 0.90 . 1.11 3t.50 : 0 . 19 1.60 3.83 l I 
Zn !at Gln Talh I 119.95 I 5.91 I 0.34 t.5a 31,10 : o.!O 3.1t ss.sa : I 

I I I I 
I I I I 

Final Taih 11661.33 i SUi I 0.19 0.11 uo: 5.(5 1.89 3i.Ol I 
�--·-��-·-�-¥-�--·-4-�·--M-�·-�-�--�---�-------�----·--------�--·----�-�--�--#-·--·---�-�-----�-·- l 

- atanda�d flatation using Faro r&agaqt sohea�. 
• hw head gradaa (!,991 Pb1 z.m ZnJ. 
- aaod/acceptabh rb and Zh eoncentutes {601 Pb, 52, I� Zn) 
- good ael�otive flotation. 
• low iUde tail; (O.m Pb, O.J1S Znl 
- low ubl units losa in taila (6.46% Pb1 1.&91 Z�l 

4163631732;#14/14 


