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BACON, DONALDSON & ASSOCIATES LTD. 
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11 7 E a t  4th Avenue Vancouver, B.C. V5T 1 G4 Telephone 876-2023 

Mr. D. McLeod, 
Northair Mines Ltd. , 
333-885 Dunsmuir Street, 
Vancouver, B.C. 
V6C lN5 

June 12, 1974 

File No. 350 

Dear Mr. McLeed, 

We are pleased to enclose a summary of our testwork on the North- 
a i r  Mines Ltd. Brandywine Falls property. 

The objectives of our work were to determine the feasibility of 
producing separate copper, lead, zinc and precious metal concentrates 
and to perform preliminary flowsheet design calculations . 

We have tested material f rom the Warman Zone and a blend of mater- - 
ial f rom the Warman an$ Ma in  zones a nd have found simi lar  results to 
be achievable on both materials. Results indicate that overall recovery 
of base metals should be 95 percent or  better and of precious metals 
should be 90 to 95 percent. These recoveries were achieved at at grind 
of 60% minus 200 mesh.The products which we feel could be produced 
from this ore are presented in the summary of results, The complete 
test results are appended to this report as Appendix I. 

The information for the pollution control board which was derived 
f rom laboratory tests i s  enclosed as Appendix 11. 

Enclosed as Appendix 111 i s  the design data for sizing the concentrator. 
Only major equipment is sized as incomplete data is available for  sizing 
pumps and conveyors. Our report of May 27, 1974 is appended as Appendix 
111 - A. This report indicates the additional equipment required. Several 
changes to this report should be noted since a pyrite concentrate - - - - -  - -  - - . i s  --- no 
longer to be produced: 

. ___. . .- 

a 

1,  
2. 
3. 

16 -*#24 OR cells are required instead of 18, 
OSM Rapifine screen i s  no longer required. 
Instead of a 4 R. 0 - 4 disc American filter, a 3 ft. $6 by 
0.6 ft. long (or equivalent) belt f i l ter  is required. 
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These changes are included in  the enclosed flowsheet which i s  based 
on the test results obtained to date. 

We trust that this report fulfills your requirements and we will be 
pleased to assist you in future stages of this project, 

Yours truly, 

BACON, DONALDSON & ASSOCIATES LTD. , 

W.G. Bacon, P.Eng. 
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SUMMARY OF RESULTS 

s 

W 

W 

With regard to the copper-lead circuit, two alternatives 
present themselves: 

1 produce a copper-lead concentrate 
2. produce separate copper and lead concentrates 

While test results gave only l imited success in producing 
separate copper and lead concentrates, we feel that with further 
testwork the following results can be achieved: 

a. Lead Concentrate 

5-6 tpd (@ 340 TPD) 
68-69% Pb 
2-3% Zn 
(0.5% Cu 
2 oz/ton Au 
25 oz/ton Ag 
0.029% As 
0.014% Sb 
0.0020/0 Si 

b. Copper Concentrate 

1-2 tpd 
10% Pb 
2-3% Zn 
15-20% CU 
14 oz/ton Au 
68 oz/ton Ag 

I f  production of a bulk copper-lead concentrate is accepuble 
the circuit w i l l  be less complicated to operate and the following 
product will result: 

7-8 tpd @ 340 TPD) 
54-56% Pb 
203% Zn 
8010% CU 
10% Fe 
3-4 oz/ton Au 
34 oz/ton Ag 



W Although test results for  production of zinc concentrates have 
been variable, this has largely been due to excessive copper and 
lead reporting to the zinc concentrate. It is believed that this pro- 
blem can be overcome by proper operation of the copper-lead 
circuit, and the following zinc concentrate is  expected: 

10-1 2 tpd 
1% Pb 
55060% Zn 
(1% cu 
3-476 Fe 
1-2 oz/ton Au 
70-75 oz/ton Ag 

Test no. 7 was performed on a large sample (1 0 kilogram) in 
order to get accurate data on the distribution of values in the j i g  
concentrate and flotation pyrite concentrate. It appears from this 
test that when the copper-lead and zinc flotation circuits and the 
jig circuit are properly controlled, very l i t t le gold or  si lver report 
to the pyrite concentrate. Production of a j i g  concentrate and no 
pyrite concentrate i s  therefore recommended as capital cost is re- 
duced and circuit  operation i s  simplified. The jig concentrate is 
expected to have the following analysis: 

1 tpd 
24.0 oz/ton Au 
23 e 0 7  oz/ton Ag 



DISCUSSION 

Ore Samples I 

Tests no, 1 to 3 were performed on 2000 gram portions of a 200 
pound sample of wet muck from the Warman Zone, As received, the 
sample consisted of material f rom extreme fines to fist sized, The 
total sample was crushed to minus 10 mesh pr ior  to splitting into 
2000 gram fractions. The assay of this sample was as fol2ows: 

0.43 ”/. c u  
2,57 ”/. Pb 
4.80 ”/. Zn 
0.52 oz/ton Au 
0,68 oz/ton Ag 

Test no. 4 was performed on a 2000 gram portion of a 200 pound 
sample of Main Zone material. The sample consisted of fist-size 
pieces of vein and wall material taken along the drift. The total sample 
was crushed to minus 10 mesh pr ior  to splitting into 2000 gram fract- 
ions. The assay of this sample was as follows: 

om10 ”/. c u  
0,39 ”/. Pb 
0,78 ”/. Zn 
1.70 ”/. Fe 
0-25 oz/ton Au 
13,71 oz/ton Ag 

Test no, 5, 6 and 7 were performed on a blend of materials f rom 
the Main and Warman zones, The Main zone material was as for  test 
no. 4 and the Warman Zone material was from a 200 pourrd sample of 
f ist sized material taken along the drift. This sample had also been 
crushed to  minus 10 mesh pr ior  to blending. The Warman and blended 
material assayed as follows: 

Warman Blend 

% cu 0,31 0,24 
% Pb 2,OO 1.4 
”/. Zn 2,85 2.1 
”/. Fe 3,60 3m4 

oz/ton Ag 0,76 5,35 
oz/ton Au * 0.65 0.32 

, 



-4- 

Flotation Tests 

6 

Tests 1 ,  2 and 3 were preliminary tests to establish acceptable 
procedures and reagent additions. Tests were carried out a t  a grind 
of 70% passing 200 mesh. It became apparent in these tests that while 
high rougher recoveries of base metals were attainable, excessive 
zinc was reporting to the copper-lead concentrate as middlings with 
lead. When the copper-lead concentrate was reground and the zinc 
depressed, improvement in concentrate grade and Fcovery  in the 
respective concentrates was achieved. 

It also became apparent that much of the gold and silver, particul- 
a r ly  f rom the Warman Zone was not reporting to the sulphide concen- 
trates but was ending up in the flotation tailings. Gravity separation 
was attempted on the tailings and was successful in recovering gold and 
si lver to give a high overall recovery. On the basis of these results it 
i s  recommended that a mineral j i g  be installed to  treat the flotation tail- 
ings. 

Since a coarser grind reduces the cost of  grinding and would also 
make the j ig  more effective, in tests subsequent to no. 3, a grind of 
60% minus 200 mesh was used. Acceptable recoveries of a l l  values were 
achieved at this coarser grind. 

Test no. 1 employed cyanide additions to effect a copper-lead sep- 
aration. Only l imited success was attained and the large quantities of 
cyanide required for the separation were undesirable from a pollution as- 
pect. Tests no. 2 and 3 employed additions of dextrin and sulphurous 
acid to depress the galena from the chalcopyrite. The tests were success- 
ful in that a low copper, lead concentrate was produced. The copper con- 
centrate had a very high lead content however and this problem would be 
hard to overcome due to the very tine particle size of the galena, In the 
tests performed on the blend of ores, copper-lead separation could not 
be achieved as the low grade of this material resulted in amounts of 
products that were insufficient fo r  testing. 

In tests no. 5 and 6, the flotation tailings were treated by a mineral 
j ig  to recover coarse electrum and the j ig  tails were floated to recover 
a pyrite concentrate bearing some additional gold and silver. The re- 
sults of these two tests indicated a high degree of success although con- 
siderable variation in grades and distributions was experienced due to 
the small quantities of  material involved. Test no. 7 was therefore 
performed on a much larger sample to give accurrate results. The re- 
sults of this test indicate that it i s  possible to recover more than 90 
pencent of the gold and silver in the lead, zinc and j i g  concentrates, This 



i 

is preferrable over the results of the previous tests which required 
that the jig concentrate be screened and the undersize combined with 
the pyrite concentrate which would then have to be marketed. As a 
result of test no. 7 a simplified scheme producing only a high value 
jig concentrate from the flotation tailings is  required. 
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%d Fit8 E\jO. 360 

Northair Mines Ltd. , 
333-885 Dunsmuir Street, 
Vancouver, 8 . C . 
V6C IN5 

e ,  

Attention: We Fothergill 

Dear Sir: 

Re: Northair Mines Metallurgy 

Results to Date 

I .  

, 

e 

We have completed the preliminary testwork on the Warman and 
Main zones. The results to datwihdieate that both ore zones can be 
processed in the same manner, as hr Appendix 11. While we have not - 
treated the ores as a blend, we feel that there wi l l  be no problem in 
doing so. 

On the basis of this preliminary work the fbllwing r e su l t s  should 
be attainable: 

Overall Recoveries 

Zinc > 95% 
Lead > 95% 
Copper > 95% 
Silver > 90% 
Gold ) 95% 

'L. 

While these overall recoveries are high, the actual recovery of 
these metals in their respective concentrate w i l l  be somewhat lower. 
For example we expect a better than 60% Zn zinc concentrate containing 
better than 85% of the total zinc. 

With respect to the other concentrates, i t  ts at this time not possible 
to estimate the gmdes which w i l l  be achieved with any degree of accuracy. 
Regardless of p e  grades howw8p, recoveries wi l l  be high, 

h b  

I 
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Although some gold and silver report with the flotation concentrates ' 

in both ore zones, due to the fact that there is free electrum (particularly 
in the Warman Zone) it is necessary to subject the flotation tailings to 
a gravity separation as has been done in the present testwork. It should 
be noted here that the electrum has been analyzed using the electron 
microprobe and found to be 8@/0 Au and 20"/0 Ag and carries no platinum, 
The malleable nature of this electrum results in relatively large flat 

0 

platelets reporting to the tailing and q k e s  it amenable to jig 

Problems Encountered 

1 Excessive zinc reporting to the lead-copper circuit. 
2 Achieving an acceptable copper4-d sep%tiW, 

Further Work Necessary 

concentration 

All fitrther work will be performed on a blend of material f rom the two 
zones in the rat io in which they are to be mined ( 2 parts Warman - 1 part 
Main) . 

A minimum of two additional tests are necessary to solve the above 
two pmblems. A third and possib2y a fourth test w i l l  be required to as- 
certain the desired design c r i t e r b  for the concentmtor. 

Yours respectfitlly, 

SACON, DONALDSON & ASSOCIATES LTD. 

M.J.A. Vreugde, A k ! S c .  

I 

W S ,  sacon, P,€ng. 
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APPENDIX 1 

Test No. 350-1 * ": Warman Zone . 
Test No. 350-2 Warman Zone 

Test No, 350-3 Warman Zone 

Test No, 360-4 Main Zone 



Test No. 350-1 
w *  

PURPOSE: This will serve as a preliminary test to establish reagent 

additions and suitability of grind. 

PROCEDURE: 

. Stage 

Grinding 

Time Additions - 
(minutes) 

Lead-Copper Rougher 5% pH = 9.2 
0.02 lb./ton AF  208 

* 0.02 lb./ton Ethyl, X a n ~ a t e  
, 8 * * * @  9 0.1 lb./ton Doyroth 250 
* .  

...e 1 st Bulk Cleaner 4 

I)- 2nd Sulk Cleaner 4 

Conditioning 0 3 Na2C03 to pH = IO 
1 .O lb./ton KCN 

-0 Cu-Pb separation 3 

Lead cleaner 3 Na2C03 to pH = IO 
1 .O lb./ton KCN 

Conditioning 4 

Zinc Rougher 5 

1st Zn cleaner 3 

*' - 
2% 

6 8  

2nd Zn cleaner 

Pyrite Rougher 3 

0.6 Ib./ton CuSO4 
lime to pH = IO 
0.04 tb./ton 2-200 
0.08 lb./ton Oowfroth 250 

m- 

l ime to pH = 10.5 

t imetopH= 11.6 

H2SO4 to p)j = 6 
0.3 lb ,/ton Amly Xanthate 



a 

srzE ANALYSIS: 

Flotation Feed 

DISCUSSION: 

1. 

2, 

3, 

4, 

Excessive 

- 7096 minus 200 mesh 

b 

copper has reported to the zinc circuit and collector 

addition to the Copper-Lead rougher should be increased, 

Zinc concentrate grade is 

Rougher and first cleaner 

the pyrite. 

L 

low due to the presence of pyrite. 

pH should be increased to depress 

. 
Cyanide addition to the copper-lead separation was not satisfactory 

for obtaining a separation , Other separation schemes should 
, , %  ’ * ’  

attempted . 
The overall recovery of Pb, Zn and Cu is very satisfactory, 

be 

Gold 

and silver recovery are very law and suggest free gold or electrum 

in the ore, 

m e  

I 



TEST NO. 350-1 

ASSAY DISTRIBUTION 

PRODUCT W,% "/. Pb % Z n  "/o C u  oz/ton Au oz/ton Ag Pb Z n  cu Au As 

Lead c o x o  4,7 47.33 15,08 4,40 2,94 6,58 86,2 14.7 49.5 26.8 5 2 , O  

* 8 3,4 0.9 5,6 -- -- Lead C L J .  003 29,02 14,05 7,80 
e 

C u  conc, 

2nd BULK C L T .  '0.3 6.50 4.50 0084 * 

* 
* L I  007 0.3 006 - 

Z€nc conc, 608 0.65 55,20 1.70 .I4 2 4  107 f7 .6  27.7 1;8 805 
0 .  . 

2nd Z n  CLOT. 2.0 0,61 3,OO 0,35 .64 a 6 9  0,s 1.2 1.7 2,5 2.3 
- -  

9,6 1.6 2.8 -- 1st Z n  CLOT. 4.2 0.63 1,80 0.28 trace 1.36 1.0 

Pyrite conc. 2.1 0.53 0.52 0,26 1053 . le34 0,4 0,2 1.3 6,2 4.7 

Final Tails 

- 
Head calc. 100 2.58 4,84 .42 0,52 0.60 100 100 100 100 100 

Head assay 2,80 5\00 .43 0,52 0.68 

c 

*Insufficient sample for assay 



Test No. 350-2 

W 
PURPOSE: This test will incorporate the suggested changes of 

* 

Test No. I to achieve improved results, 

PROCEDURE: 

Stage Time Additions - 
(minutes) 

Grinding 8 0,5 lb./ton Narc03 
0,6 Ib,/ton ZnSO4 
0,2 Ib,/ton KCN 
65% solids 

. 

Lead-Copper Rougher I 
pH = 9,2 

0,03 lb./ton Ethyl Xanthate 
0,02 Ib,/ton AF 208 

4 0,1 Ib,/ton Dowfmth 260 
, , %  * V '  

9 

s -- I st Bulk Cleaner 4 

-- 2nd Bulk Cleaner 4 

Conditioning 6 
0 

? 

H2S03 to pH = 6 
0,;  lb,/ton Dextrin 

-.I) Cu-Pb separation 2 

Copper cleaner 2 0,2 Ib,/ton H2SOg 
0 , 02 'Lb , /ton Dextrin 

. Conditioning 4 Om6 lb./ton CuSO4 
lime to pH = 10.5 
Om04 Zb,/ton 2-200 
0,08 lb,/ton OowProth 

W 

Zinc Rougher 6% 

3 

3% 

1st Zn cleaner 

2nd I n .  Cleaner l i m e t o p H =  11.6 

l ime to pH = 11 

SIZE ANALYSIS: 

Flotation Feed = 7a4d minus 200 mesh 
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DISCUSSION: 

1. 

2, 

3. 

4. 

60 

Copper recovery in the bulk Cu-Pb concentrate has been 

improved by increased collector addition, A slight further in- 

crease in collector addition appears to be warranted , 

* 

* 

Zinc concentrate grade has been improved and is acceptable, 

The copper-lead separation by the scheme followed in this test 

i s  not acceptable, Gccessive galena has reported to the copper 

concentrate indicating that the galena was not adequately depressed. 

Excessive zinc is reporting to the copper-lead concentrate, A 

microscopic examination of the lead concentrate indicated that 

zinc i s  occurring as ,middlings with lead, The bulk concentrate 

should be reground pr ior  to cleaning, and the zinc should then 

be depressed , 

The flotation tailings from this test assayed 0,24 oz/ton Au and 

0,39 oz/ton Ag, The tailings f rom this test were combined with 

those of test no, 1 and then subjected to shaking table concentration, 

A concentrate assaying 8.56 oz/ton Au and 4028 oz/ton Ag and 

a final tailing assaying 0,029 oz/ton Au and 0,129 oz/ton Ag were 

. 

0 

. 

produced, This represents an overall recovery of 95,1% for  gold 

and 92’, 1% for  silver. On this basis, a mineral j i g  on the flotation 

tailinas is required. 



TEST NO. 350-2 

D 

ASSAY OISTRI BUTION 

PRODUCT % P b  % Z n  % C u  P b  Z n  c u  
t 

L 
0 

Copper conc 2.4 37.44' 8,90 12.00 35.1 4.5 65.5 

Lead conco Sa7 40.17 19.00 1.50 58.1 14J 1 2 m 7  

2nd BULK CLOT. 0,s 4,30 3,30 0.69 0 3  0.3 Om7 
0 

1st BULK CLOT, a 1  1,70 2,20 0.27 - 1 e 4  1.0 1 e 4  

0.74 1.2 76.4 10.0 

- -  . 0 

Zinc conc, 6mQ 0.52 61091 
. -- - -  

2nd Z n  CLOT. 0.4 1.80 12,OO 0,88 O e 3  1.0 o s  

1st Z n  CLOT. 2 m 7  0,53 1,30 0.24 0.5 Om7 1 a 4  

TAILS 82,2 0,08 0.08 0004 2.6 1.4 7.5 

Head calc. 100 2.56 4.78 0,44 100 100 100 



Test No. 350-3 

VyllllnllV 

PURPOSE: 

b 

I ,  T o  omit KCN from the copper-lead circuit in order to determine 

if zinc sulphate alone is adequate for zinc depression, 

2. T o  omit AerofZoat 208, which was added as a gold promoter. 

3. T o  introduce a regrind stage Por the bulk copper-tead concenWate. 

PROCEDURE: 

Stage 

Grinding 

Time Additions - 
(minutes) 

' * Qt b .:e 0.5 lb./ton Na2COa 
9 

e 0,6 lb,/ton ZnS04 

65% solids 

Lead-Copper Rougher 5% pH = 9.2 
, ' 0.01 lb./ton Aero 130 

0.05 lb./ton Ethyl Xanthate 
0. I lb./ton Dovvf~oth 250 

Regrind 

1st Bulk cleaner 

2nd Bulk cleaner 

Conditioning 

Cu cleaner 

3 0  Ball mill 
0.2 lb./ton ZnSO4 

6 pH = 8,2 

. 
0.005 lb,/ton 2-200 
0.005 Zb. /ton Ethyl Xanthate 
Oowfroth as needed 

4 

6 

6 

4 

H2S03 to pH 6 
' 0.1 Ib./ton Dextrin 

0,015 lb./ton 2-200 

-- 



Conditioning 

Zinc rougher 

1st Zn cleaner 

2nd Z n  cleaner 

w r i t e  flotation 

S I Z E  ANALYSIS: 

- 
(minutes) 

4 

6 

3 

2% 

4 

notat ion ~ e e d  - 734'0 mtnLis +d mesh. 

DfSCUSSION: 

0.5 lb./ton CuS04 
0.04 Ib./ton 2-200 
l ime to pH = 10.5 , 

0.1 Ib./ton DoWrath 260 
L 

l ime to  pH = 11 .O 

H2S04 to pH = 7 
0.1 tb./ton Amyl Xanthate 

Removing cyanide from the copper-lead circuit  is not acceptable 

as excessive zinc has reported to this circuit. 

Excessive pyrite is &porting to the lead nd copper concentrates. 2 
Adjustment of the first bulk cleaner pH to 10.0 with l ime should 

be attempted to overcome this problem. 

Microscopic examination of the lead concentrate indicated that 

regrinding was reducing the number of lead-zinc middlings. The 

presence of pyrite and zinc due to the omission of cyanide re- 

sulted in low concentrate grade however. 

An pceptable copper-lead separation has not been achieved and 

€ncreased destr5n additions should be attempted. 
I 
9 

. ~ e...".... ,.,. .? -.m - - - - .  - . - *  , ... . ,. 



A A 

The pyrite concentrate assayed 0,34 Oz/ton Au and 14.08 

oz/ton Ag, I t  is  probable that: this material will report to a 

jig on the flotation tailings, making the flotation OP a pyrite 

come ntrate unnecessary , 

The flotation tailings were tabled and the concentrate screened to 

give the following results: 

. 

Fraction e We "/o Au Au Ag Ag 
Flotation Feed Assay Recovery Assay Recovery 

i-65 0,008 16,18% 72 , 6% 6,44% 22,; 
-65+100 2,9 0,270 oz. 1.5% 0,134 02 0,57 
-1 00 9,3 ' D',@ 02, 0,5% 0,090z 1,23 

, The results indicate that the gold i s  quite coarse and should be 

amenable to concentmtion by jigging, 

. 

I 



D T E S T  NO. 350-3 

t 
d 

ASSAY DISTRIBUTION 

~RODUCT W.% ”/. Pb % Z n  % C u  Pb Z n  c u  
0 

1.6 12,50 16.02 14.5 7.8 5.1 54.0 Copper cone,, 

C u  CL. TAIL 2,6 17.02 13.50 4.70 17,l L O  28.4 

Z€nc conco 

2nd Z n  CLOT. 

1st Z n  CL.T. 

Pyrite conc, 

Tails (cal c . ) 1.8 7 6 , O  0.21 0.25 0.01 6 e 1  3 e 9  

Head (assay) 2.58 5.00 0.43 100 100 100 
L 

X 



Test No, 350-4 

PURPOSE: While tests  no. 1, 2 and 3 were performed on ore from 

the Warman Zone, this test will be performed on ore 

from the Main Zone. This test will  serve as a preliminary 

test on the Main Zone to determine whether its  mitttng 

properties are similar to those of the Warman Zone. 

PROCEDURE: 

s tage  - Time Additions 
(minutes) 

Grinding 8 0.5 'Ib./ton Na2CO3 
0.6 tb./ton ZnS04 
65% so l ids  , , \ 2; 

a c, 
Lead-Copper Rougher '6 3% ' pH = 9.5 

. 0,Ol lb./tonAero 130 
0.05 tb./ton Ethyl Xanthate 
0.1 lb. /ton Dowfroth 250 

Regrind 

1 st Bulk cleaner 

2nd Bulk cleaner 

Conditioning 

. '  
10 

3% 

3 

5 

Cu-Pb separation 4 

-- 
0.2 lb. /ton ZnSO4 
0.005 Ib./ton 2-200 
0.005 Ib./ton Ethyl Xanthate 

0.1 Ib./ton ZnSO4 
0.005 lb./ton 2-200 

H2SO3 to pH = 6 
0.1 tb. /ton Dextrin 

4 0.6 lb./ton CuSO4 
lime to pH = 10.5 
0.04 Ib./tm 2-200 
0.1 Ib./ton Dowfroth 250 



YIy' 

Stage Time 
(minutes) 

Zinc rougher 3 

zinc cleaner 3 

Pyr ite motat ion 4 

Add it ions 

.I... 

Itme to pH = 11 .O 
, 

SIZE ANALYSIS: 

FIotatidn Feed 86% minus 200 mesh 

DISC US SION : 

1 .  Recovery of Pb, Zn and Cu is high, comparable to results achieved 
4 , , \  ' 

with Warman Zone material; 
0 

2. Concentrate grades in this test are much l w e r  than for the Warman 

Zone but this is readily explained by the l ow  feed grades. 

Product wt.% Au Au Ag Ag 
oz/ton recovery oz/ton recovery 

Feed 100 0.25 100 13.71 100 
pyrite conc, 0.8 7.80 24 . 97 5.77 0.31 

1.67 1.83 table conc. 16.0 trace -- 

Although only a small amount of gold and si lver have failed to be 

recovered by flotation, i t  i s  probable that this material would be recovered 

by 

4, 
a. 

a jig. 

On the basis of this test it appears that blending of the o m  ?mm the 
6 

Warman and Main zones ta acceptable, 

. ....... 



e 

D TEST NO. 350-4 
e 

c 

ASSAY DISTRIBUTION 
PEODUCT WT.% %Pb % Z n  %Cu Pb Z n  cu 

Lead conc. 

Copper conc. 

2nd BULK CL.Te 

1st BULK CL. T. 

ZInc conc. 

Zn CL. T. 

Pyrite conc. 

Tails (calc) 

1.2 

0.8 

0.2 

2,3 

1.0 

3.6 

00 8 

90.1 

17 .So 

10.10 

4.80 

1.42 

Om75 

0.52 

0.27 

0 0 . 0 3  

8.80 

1.00 

5mO2 

3.20 

48.05 

0.96 

0.71 

0.07 

53.8 

20.8 

2.6 

8.5 

2.0 

4 s  

0.5 

7.2 

13,5 

1.0 

1.3 

9.5 

61.5 

4.5 

Om 8 

8-0  

52.6 

25.0 

2.6 

9.5 

2.6 

6.0 

1.7 

- 

Head (assay) 100 0.39 0.78 0.11 100 100 100 
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BACON, DONALDSON & ASSOCIATES LTD, 4th Avenue. Vatmuvet, 0.C V5T I C 4  Telepbtw 876-2023 

May21, 1974 

Cbntuitlng &@nun 

Ffte NO, 360 

Northair Mines Ltd., 
333-885 O U ~ ? S ~ U ~ P  Stmet, 
Vancouver, S',C. 
V6C I N 5  

Attention: W. Fothergill 

Dear Sir: 

Re: Northair Mines Metallurgy 
Progress Report No, 2 

. 
We have completed two additional tests on a blend of ores from 

the Main and Warman zones, The ore was blended in the mtio of 2 
parts Warman to I part Main and assayed: 

0.24 "/o C u  
1.4 "/o Pb 
2.1 % Z n  
3.4 "/o Fe 
0 . 32 oz/ton Au 
5.35 oz/ton Ag 

No significant problems were encountered in treating the blend apart 
from the low copper assay making a copper lead separation impract- 
ical to test. We feel that a small copper-lead separation circuit should 
be installed in the plant however and operated .whenever copper assays 
warrant. 

Based on the test results to date, the following products appear to. 
be indicated: 

I .  Lead Concentrate 

(a) With no Cu-Pb separation 

7-8 tpd (@ 340 TPD)  
54-56 "/o Pb 
223 "/o Z n  
8-10 "/o CU 

10 % F e  
3-4 oz/tonAu 

34 ot/t;onAg 
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(b) ,With Cu-Pb separation 

(i) Lead concentrate 

* 5-6 tpd ( @  340 T P D )  
68-69% Po 
2-3 % Z n  

( 0 . 6  % C u  
2 .  oz/tonAu 

25 oz/tonAg 

(ii) Copper concentrate 

1-2 tpd 
1 0  % P b  
2-3 % Z n  

15-20 % CU 
14 oz/tonAu 
68 oz/tonAg 

2, Zinc Concentmte I 

IO-? 2 tpd 
2-5 ”/o Pb 
55-60 ”/. Zn 

3-4 % Fe 
1-2 oz/tonAu 

70-75 oz/ton Ag 

( 1  % C u  

3, Jig Concentrate 

(a) plus 65 mesh 
150-1 500 Zbs ./day 
70-1 50 ot/ton Au 

100-250 oz/ton Ag 

The remainder of this product would be pyrite and SO- 

coal-se gangue, 

a b  (4) mhJS 65 mesh 
2 tpd 
4-6 oz/ton Au 
40-60 -/ton Ag 

I 

The remainder of this pmduct wutd be pyrite. 
I .  

I 
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4. Flotation pyrite concentra& 

IO tpd 
40% Fe 
.85 oz/ton Au 
18 oz/ton Ag 

This  product accounts for approximately 6% of gold recovery 
and 8% silver recovery. 

6. The flotation pyrite concentrate and minus 65 mesh 
could be combined to produce a pypite concerrtrate: 

concentfat8 

12 tpd 
1.5-2 oz/ton Au 
>20 oz/ton Ag 

This combined product would account for better than 10% of.the 
gold mcovery and better than 12% or the silver reoovery. 

The overall recoveries to be expocted are: 

Lead 90% 
Zinc Ss% 
Copper 85-90% 
Gold )90% 
Silver 85% 

Dye to the variation in head grade. of the ore, the weights and assays 
of concentrates produced will be somewk~t variable . The figures presented 
in this report are the best estimates possible, based on the teswork to 
date . 

The copwr-lead separation which can be achieved has not been thoraugh- 
ty  tested and this work should be completed if a separation Ls to be 
attempted in the plant, 

0 

0 .  

* 
e o  
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W 

Further work will be undertaken immediately to complete test- 
work on the jig circuit in order to more accurrately predict the 
products to be expected and allw proper design for this portion 
of the circuit, e 

Yours respectfuuy, 

, 

I 
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TEST NO, 350-5 

PURPOSE: 

1 , 

. 

T o  test a blend of ores Prom the Main and Warman Zones 

according to procedure established by previous testwork. 

Ore was blended in  the Patio 2 parts Warman to 1 part Main 

by weight. Ore samples selected fw this work are samples 

no. 2 and 3 as described by P, Dickson in a memo to We 

Fothergill dated 11/4/74, 

Rotation tailings Prom this test will be jigged to produce 

an eleclrum bearing pyrite conceritrate, 

. 

2, 

PROCEDURE: 

Stage 

Grinding 

Lead-Copper Rougher 

Regrind I 

i 

3 st Bulk Cleaner 

). 
* a  

2nd Bulk Cleaner 

Time 
(minutes) 

- *  

Additions 

8 1 .O lb./ton Na2C03 
0.2 Zb./ton KCN 
0.6 tb./ton En9O4 
65% sol ids  

6 pH = 9.1 
0.05 lb./ton Ethyl Xanthate 
0.01 ‘Ib./ton 2-200 
0,005 lb./ton Dowfroth 250 

16 thicken prior to regrind 
0.2 1&./ton &SO4 
0.05 Ib./ton KCN 

lime to pH = 10.0 
0.01 lb./ton €thy1 Xanthate 
0,005 lb./ton 2-200 

6 

3% pHn10.0 i] 



Staae Time Add it i o m  
(minutes) 

Conditioning 

Pb-Cu separation 

Conditioning 
* 

Zinc Rougher , 

1st Zn Cleaner 

2nd Zn Cleaner ' 

Jigging 

6 

4 

0.15 Ib./ton Dextrin 
+SO3 to pH = 6 
0.01 lb,/tm 2-200 

4 0.5 tb./ton CuSO4 
lime to pH = 10.5 
0,03 lb,/ton 2-200 
0.08 'Ib./ton OowProth 

6 

3% 

2% 

-1) . 
lime to pH= 11 

0- 1st and 2nd zinc cleaner 
tailings were combined 
with the rougher tailings 
for jigging. Jig concentrate 
was cleaned twice. 

SIZE ANALYSIS: 

Flotation Feed = 61% minus 200 mesh 
Reground Sulk concentrate - 81% minus 326 mesh 

SAMPLE ASSAYS: 

%CU %Pb %Zn %Fe oz/tonAu ' oz/tonAg - --- I 

Main Zone 0 .0.10 Om39 Om78 1.70 Om25 13.71 

Warmanarm 0.31 2.00 2,86 3.60 0.65 0,76 
.r. 

. Blend 
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TEST NO. 350-5 

c 

ozlton oz/ton PERCENT DISTRIBUTION 
I '  

- PRODUCT W,% %Pb %Zn %Cu %Fe Au Ag Pb Z n  Fe Au Ag 

Cu conc. 

Pb conc, 

0,4 69.1 2,s 3,9 5,O 14,88 68,36 16.4 0,5 6,3 0.6 18,8 5.1 

1.2 68,5 4,6 2,3 4.4 2,28 25.12-48,6 2.7 11.2 1.5 8.7 5,6 

1st Bulk CLOT. 2,6 8,9 11,l log 14,2 1.14 17.54 13,7 14.0 20.1 10,5 9,4 8,5 

Zinc coneo 3.0 9.0 53,1 3,8 6,2 1,32 75.24 16,O 77,l 46,4 5,3 12,5 42.2 



Flowsheet - Jig Circuit 

jig tails 
I 

I pyrite conc, 
j ig 
cleaner tails 

- 
Flotation 
Tailing 

I 

+ 
j ig -65 conc, 

0 

* ‘  



D TEST 350-5 

J ~ Q  C i r c u i t  Balance 

* DISTRIB%-ION 

PRODUCT W.% ozftonAu ozf tonAg  Au Ag 
w 

Rota t ion  ta i l ing  

concentrate +65 

-65 

r e c t e a n e  r tails 

c l eane r  tails 

tails 

mesh 

flotation pyrite c o n c o  3.18 

6.61 

019 

087 

.041 

e 68 



W 
DISCUSS ION: 

3 .  The lead concentrate grade ( 68"/Pb) is acceptable, Since no 

copper-lead separation was achieved these two concentrates 

can be combined to give a lead recovery of' 65 percent, This 

low recovery results f rom excessive lead reporting to the 

lead cleaner tails and zinc concentrate, Increased collector 

addition to the lead rougher should be attempted to overcome ' 

this problem, 

2. Zinc concentrate grade i s  lower in this test than what was 

indicated to be achievable in tests n0.2 and 3, This i s  due 

to excessive copper and lead in the concentrate, Improved 

recovery in the lead circuit  w i l l  improve the zinc concentrate 

grade , 
3. Regrinding of' the lead concentrate has been effective in liber- 

ating the zinc f rom the lead so that the zinc was depressed in 

the lead cleaners, Recycling of these products in a continuous 

circuit  w i l l  enable the zinc to repcrrt to the zinc concentrate 

and thereby improve zinc recovery, 

4, The plus 65 mesh j i g  concentrate represents a high grade gold- 

si lver concentrate, recovering a significant proportton of gold 

and silver, The  minus 65 mesh jig concentrate when combined 

with the flotation pyrite concentrate results in a pyrite con- 

centrate of 12 tpd when processing 300 tpd, This concentrate 

would assay 1.9 oz/ton Au and 13,- oz/ton Ag and represents 

23.9% gold recovery and 21.3% silver recovery, Although these 

figures give an indication of what could be expected, the exact 

grades and recoveries achieved in' practice could p r y  greatly 

due t o  the changeable nature OQ t;he we. 

i 



TEST NO, 350-6 

PURPOSE: 

T o  increase collector addition to the lead circuit in 

order to improve lead and copper recovery. 

To perform a test with addition of cleaner tails to 

succeeding stages in order to appraxi,mte continuous 

’ 

P 

operation, 

PROCEDURE: 

Stage 

Grinding 

Lead Rougher 

Regrind 

Lead Cleaner 

Lead Recleaner 

Conditioning 

Time Additions 
(minutes) 

8 

3 

16 

4 

1 .O lb./ton Na2CO3 
0.2 ‘Ib./ton KCN 
0.6 Ib./ton ZnSO4 
65% solids 

0.1 lb./ton Ethyl Xanthate 
0.005 lb./ton Aero 130 
0.02 lb ./ton 2-200 
OowFroth 250 

thicken prior to  regrind 
0.1 lb./ton Zn-4 
0.025 tb./ton KCN 

time to pH=1O 
0,005 Ib ./ton €thy1 Xanthate 
0,002 Ib./tm 2-200 

# 

Lead rougher, cleaner and 
recleaner tails combined 
for zinc feed, 

0.5 Zb./ton CuSoq 
lime to pH=l0.6 
0.03 lb./ton 2-200 
DoWroth 260 

. .  . .. . .. ~ . , . . . . . 



Stage - Time Additions 
(minutes) 

L.-- Zinc Rougher 3 

Zinc Cleaner 3 lime to pH111 00 

Zinc Recleaner 3 lime to pH=11.6 

I 

jig-rougher zinc rougher, cleaner and 
recleaner tails combined 
for jig feed 

jig-cleaner -0 cleaner concentrate screened 
to plus and minus 65 mesh 
fractions 

pyrite flotation 

pyrite cleaner 

~~ 

2 

2 

jig rougher and cleaner 
tai ls  combined for pyrite 
feed 
0.16 lb./ton Xsopropfl Xanthate 

SIZE ANALYSIS: 

Flotation Feed - 66% minus 200 mesh. 

i a. 
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TEST NO. 350-6 

# ozl ton  ozfton PERCENT DISTRIBUTION 
PRODUCT %Pb %Zn %Cu %Fe Au Ag Pb Zn Cu Fe Au Ag 

Lead conco 1.4 67.39 30332010 4.09 3,50 34,04 66,9, 2.2 12,7 2,O 13,l 9.2 

Zinc conco 4,2 6,4446.613.79 7.77 2,lO 72,54 19,2 92.1 68,6 11,2 23,5 58,6 

. j ig conc, +65 0,2 -- --- -0- -- 69,99 96,04 -0- -0- 0- - 37.3 a,? 

-65 0,6 -- -0- --- -- 3,79 38.90 --- 0- -- 0- 6.0 4.5 

Pyrite conco 2,3 2.41 1,82 .57 40,Ol ,850 17,85 3,9 '-2.0 5.6 31,5 5,2 7.9 

mite CLOT. 0.6 2,49 1,16 ,53 10050 4,12 5,33 1,l 003 1,4 2.2 6,6 0,6 

Tai I ing 90.8 ,14 .08 .03 1.71 ,034 ,89 9 , O  3.4 11,7 53.2 8,2 15.5 

Head (c&.) 100 1.41 2,13 ,23 2.92 .a75 5.20 

I 
c 



DISCUSSION: 

W 

1. 

2. 

3. 

4. 

Excessive copper and lead have repor-ged to the zinc concentrate 

resulting in low concentrate grade. Several circuit  changes to 

overcome this problem are proposed: 

a. Add 2-200 to grinding stage instead of lead rougher. 

bo  Increase collector addition to the lead cleaner circuit, 

C. Return lead recleaner tailings to lead rougher circuit  

instead of to zinc rougher circuit. 

Addition of lead cleaner tailing to the zinc roughers has result& 

in improved zinc recovery (92. I % ) ,  

Jigging produced a high grade gold-silver concentrate. Cleaning 

of the j i g  concentrate by a second jig i s  necessary to upgrade 

the concentrate. 

Flotation of  a pyrite concentrate afbr jigging recovered further 

gold and silver, Combining the minus 65 mesh j ig  concentrate 

with the pyrite flotation concentrate' results in a pyrite concen- 

trate of 0.7 tpd when processing 300 tpd, This concentrate 

assays 1.46 outon Au and 22.21 oz,/ton Ag and r e p e n t s  1 I .2% 

Au rewvery  and 12.4% Ag recovery. 

0 
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’ BACON, DONALDSON & ASSOCIATES LTD, 11 76brt 4th Aveauee V a ~ ~ ,  B.cI VSTIG4* Tekphow.8762023 
anuurtlng &hgiMu8 

May31, 1974 

File No. 360 
l 

a Mr. D, McLeod, 
Northair Mines Ltd., 
333-885 Dunsmuir Street, 
Vancouver, S,C, 
V6C I N 6  

Re: Northair Mines Ltd. 
Jia Circuit Performance 

We have completed a test on the Northair ore, aimed at obtaining 
more precise data for the products to be expected Prom the j i g  c i r -  
cuit. The test was performed on a 10 kilogram sample of a blend of 
ores as in test no, 5 and 6. 

The results, appended to this report, indicate two alternatives: 

A, Produce plus and minus 66 mesh concentrates and a flotation 
pyrite concentrate and combine the minus 66 mesh fraction 
with the pyrite to give: 

1. plus 65 mesh j i g  concenWat8 
, 

340 Ibs per day 
129,4 oz/ton Au 
104,9 oz/ton Ag 
18.0 ”/. Au Recovery . 
1 e 0  ”/. Ag Recovery 

2, Pyrite concentrate (including mime 66 mesh jig concentmte),. 
7.4 tons per day 
0.45 oz/ton Au 
5.46 oz/ton Ag 
2.8 % Au Recovery 
2.3 % Ag Recowry 

i * *  
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8. To not produce a pyrite concentrate since it accounts for only 
1.4 % Au recovery and 2.0 % Ag mc~~wand, p r o d m  an’ 
unscreened j i g  concentmtet 

1 .O ton per day 
24.0 oz/ton Au 
23 . 07 oz/ton Ag 
19.4 ”/. Au recovery 
1 o3 ”/. Ag recovery 

This second alternative would result in some modifications to the 
previously established flowsheet. The pyrite roughers and cleaners and 
the wet screen would be omitted and a belt f i l ter  should be considered , 

instead of an American disc f i l ter  for  pyrite. 

The results of this test also indicate improved recovery of copper 
and lead. On the basis of a l l  tests to date it appears that 90 to 95 per- 
cent recovery of all metals (Cur Pb, Zn, Au, Ag) will be attained in 
practice. 

We strongly recommend alternative B because of the reduced capital 
cost, equipment to operaw and difficulty in marketing a pyrite concentrate. 

Yours truly, 

M.J.A. Vmugde, M W c .  

. 



TEST NO. 350-7 

PURPOSE: The primary purpose of this test was to obtain more 

accurate and precise data for the j i g  and pyrite flotat- 

ion circuits both fbr design purposes and marketing 

considerations.'At the s a w  time, minor changes in 

the copper, lead and zinc notation stages w i l l  be testsd 

improvrr the performance in these circuits, to 

PROCEDURE8 

Time Additions Stage 

Grinding 

(minutes) 

8 Om5 lb,/ton Na2C03 
Om2 lb./ton NaCN 
0.6 lb./ton ZnSo4 
0.02 l b  /ton 2-200 
65 % solids 

3 Om1 lb./ton Ethyl Xanthate 
0,005 \b./ton Aero 13.0 
Om04 lb./ton SA 1012 

Lead Rougher 

Om5 lb,/ton CuSO4 
lime to pH = 11.5 
0.03 'Ib./ton 2-200 
0.04 lb./ton SA 1012 

3 

Jig Rougher Zinc rougher tailings 
fed to jig 

Jig Cleaner 

Screening Jig concentrate screened 
plus and minus 65 mesh 

0.16 Ib./ton 2-1 1 2 Pyrite Rougher 
* 

L .  

0.01 lb./t~n 2-1 I write Cleaner 3 



b 
9 TEST NO. 350-7 

oz/ton oz/ton RECOVERY 
WODUCT W.% % C u  ”/. Pb Au Ag CU Pb Au Ag 

Lead Rougher conc. 4.62 2.24 31.34 4.196 24.71 42.3 94.7 53.9 22.3 

Head (catc) 100 0.24 1.53 Oe36 5e12 



DISCUSSION: 

1, Improved copper and lead recovery was achieved in this test 

over tests no. 6 and 6 ,  It should be noted however that this 5s 

a rougher concentrate and minor losses would occur in the 

cleaning stages. The copper concentrate in this test was actually 

a zinc pre-float aimed at finding an explanation for the poor re- 

covery of copper with lead, The copper and zinc concenwates 

were examined microscopically and the chalcopyrite was deter- 

mined to be liberated. I t  appears that increased collector addit- 

ions to the grinding stage should imprave copper recovery in the 

lead rougher circuit. 

2, The pyrite concentrate in this test carries only 1.4 % of the gold 

and 2 .O % of the silver. This strengthens the belief that most of 

the gold and si lver are free and that close control of the j igs should 

ensure high gold and si lver recovery, 

3, The overall recovery of copper, lead, gold and si lver was greater 

than DO percent in this test. Zinc was not assayed for in this test 

as previous resu lb  indicated that acceptable gmde and mcwery 

was being achieved, 

V 

. 
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APPENDIX X I  

POLLUTION CONTROL BOARD DATA 



INFORMATION FOR POLLUTION CONTROL SOARD 

NORTHAIR MINES 
w 

MINERALOGY & e m t  composition) 

Ore Minerals: 

Warman Zone Main Zone 

1 ,  Galena 3 0.5 

3. Chalcopyrite 1.5 0 0 5  
2 , Sphalerite 7.5 1.0 

40 Argentite (001 (0.1 ' 

5 ,  Electrum trace trace 
60 Pyrite 4.6 4.6 

i Gangue Minerals: 

1 ,  Feldspar 60 . t  * **e 

2, Si l ica 25 3, Carbonates 16 

Marcasite - None 

Pyrrhotite - None 

Arsenopyrite - None 

REAGENTS 

Name Function 

Zinc Sulphate 
Sodium Carbonate 
Copper Sulphate 
Lime 
Potassium Cyanide 
Polyglycol Frother 
2-200 (Xanthate) 
Ethyl Xanthate 

Depressant ' 

pH control 
Promoter 
pH controt 
Depressant , 

Frother 
Collector 
Collector 

SIZE ANALYSIS O F  TAILINGS 
0- 

0 .  

Mesh Weight% - 
-t= 65 0.1 * - 65+100 . I  ;2 

-1 O W 1  50 7.6 
-1604-200 34.2 

Quantity 

0.8 lb,/ton 
0.5 Ib./ton 
0.6 lb,/ton 
2.0 lb,/ton 

' 0.3 lb,/ton 
0.2 lb./ton 
0.04 tb,/ton 
0.05 Ibo/tOn 

1 

. ,  . .  



XVI 

Mesh 

-2OW-270 
-2704-325 
-325 

Weight % 

16,7 
16.5 
43.8 

METHOD AND DEGREE O F  CONTROL O F  MILLING R a G E N T S  

- Sodium Carbonate (Na2C03) and Lime (Ca(OH)2) to give required 
pH by means of pH meter. 

- A\\ other reagents added by CLARKSON feeders on a feed tonnage basis. 

WATER DXSCHARGE FROM MILL 

= 150,000 Imp. ga'ls/day 

QUANTITY OF TAILS DISCHARGED FROM MILL 

= 240 tons/day 

EFFLUENT: 

, \ ***, 
I 

specific gravity = I .GO (1.23) N \ e 3 5  
percent solids = 30 

CHARACTERISTS OF EFFL-UENT 

Before Treatment 

Total suspended soltds (rng,/l) 370 
Total solids (rng,/r) 370 

BOD 

Temperature (T) $Above fntake 
Coliform bacteria N,A, 

-0 

PH 9.6 

Toxic constituentst 
Mercury Hg 
Cyanide CN- 

After Treatment 

0.2  
1.6 

8.0 

0- 

. .  

( 1  PPb 
7.5 ppm 

Other constituents8 
Iron . Fe (PPm) 0 035 

Zinc Z n  ' (PPm) 0004 
Lead Pb CPPm). 
su'lphate so4 ( P p m )  712 

Copper Cp (PPm) 0.07 

. 0.08 

J 

* 

e 
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TAILINGS DISPOSAL 

A settling test was performed on the tailings of test no. 350-6. 
I 

An initial settling rate of I e 2 7  ft,/hr, was observed, The initial 

pulp density was 27,6% solids by weight resulting in a settling flux 

I 

e* 
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EQUIPMENT SIZE DATA 



EQUIPMENT SIZE DATA 

The purpose of this preliminary flowsheet design is to evaluate the 
suitability of equipment in the Copeland Mill and to determine the addit- 
ional equipment required. Only major equipment is to be considered at 
this time. 

Oesign mill ing rate = 342 TPD 

1. Jaw Crusher 

342 T/8 hrs. = 40.5 TPH 
@ 90% availability = 45 DTPH 
@ 6% moisture = 47 09 TPH 
assume 50 TPH required for jaw to crush to - 2 inch 
: 20ftx36" with a a in. discharge will handle 60-76 TPH 

with a 60 HP motor 

.'. Jaw Crusher O.K. 

2, Cone Crusher 

have a 36" 

open = 3" 
closed = 2" 
discharge = 3/8" to 1/2?' 
75 HP 
580 RPM 

must be coarse cavity 
short head or standard 

:e Cone Crusher O.K, 

3. Screening 

48"x8' Dillon Model 70 

Handle: 125-150 TPH 
7.5 HP 

.'. Dillon screen O.K. 

40 Ball Mill 

required grind = 63% - 200 mesh 

Assume Wi = 9 (Britton's report No. 1) 
feed = 14.25 TPH 

Z80% - 125 u 

8oD/o-3/8" to -1/2" 



W 

feed = 80%-3/8" 
W=7.129 KWH/ton 

,=136.2 HP 

.'. Ball mill no good 
8ut 8'xlO' with 300 HP is  P i n e  

overflow = 60%-200 mesh 
separation size = 65 mesh = 2 0 8 ~  

feed density = 54.3 "/. solids by weight 
= 28 04 "/. solids by weight 

solids s.g. = 2.99 

flow = 201 USGPM 

10" no good because coarse grind results in Ap = 1 psi = too low 
16" dp = 3.5 psi 

flow = 240 USGPM 

,'. require ' 15 inch KREBS cyclone 
7 sq. in. inlet nozzle 
4 in. I.D. Vortex finder 
2 in. I.D. Apex 

6. Lead Roughers 

flow = 124.92 USGPM 
= 16.70 cfm 

residence time = 16 minutes 
volume required = 15~16.70 = 250 cu.ft. 
Denvep DR No. 24 = 50 CU. ft./ceU nominal 
Actual Volume = 2/3 nominal 

50x 2 
require 250x3 = 7.5 cells 

.'. use eight cells :. require 8 new #24 DR's 

7 .  Thickener 

26 et. # Type A - 24A drive head 
drive = 1735 rpm 
4 rake arms 
manual l i f t ing 

I 



.741 TPH ~2000 = 2.79 lb./ft*/hr 
530.95 ft' 

(rising velocity = 0.71 fph.) 

.'. thickener O.K. 

8. Regrind Ball Mill and Cyclone 

- make work 

9. Lead Cleaner 

10.609 USGPM = 1.418 cfm 
16 min. retention = 21.27 cu.ft. 

,'. require 21 .27~3 

use 3 of existing #15 
12x2 

= 2.66 cells 

DRt s 

10. Lead Recleaners 

5.728 USGPM = 0.766 cfm. 
1 0  min. retention = 7.66 cu.Ft. 

:. require 7 . 6 6 ~ 3  = 0.958 cells 
12x2 

use 1 of existing # I 5  DR's 

11. Copper-Lead Conditioner 

4.646 USGPM = .6210 cfm. 
10 min. retention = 6.2 cu.ft. 

require 2% @ x 4 ft. high 
plus mixer 

0 
12. Copper-Lead Separation 

require 4 #12 Sub A's 
2 for roughing 
2 for -cleaning 



I 

13. Zinc Conditioner 

82,730 USGPM = 11 .O6 cfrn. 
10 min, retention time 
110.6 CUbft. volume (830 us gal.) 

14, Zinc Roughers 

122,390 USGPM = 16.36 cfm. 
15 minutes retention = 245.40 cu.ft. 

need 8 #24 DR's 

16. Zinc Cleaners 

11,052 USGPM = 1.477 cfm. 
15 min. retention = 22,16 cu.ft. 

:, require 22.16 x 3 = 2.77 cells - -  
12 2 

,*. use 3 of existing #16 DR's 

16. Zinc Recleaners 

9.184 USGPM = 1.228 cfm. 
12 min, retention = 14.73 cu.ft. 

' require 14.73 x 3 = 1.84 cells - -  b o  

1 2  2 

,', use 2 of existing #15 OR's 

17. Zinc Re-Recleaners 

use 1 existing #16 DR 

18, Jigs 

rougher - 1 6 " ~ 2 4 ~ '  Duplex "Selectiverr Jig 
cleaner - 8'vx12't Simplex or Duplex Jig . 

19, Fi l ters . 

(a) copper-lead and zinc 
use existing 4' 4 x 4 disc filter 

(b) j i g  concentrate 
need drum f i l ter  having small area i.8. 3' x 0.6' long 

, -  t -  
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BACON, DONALDSON ilk ASSOCIATES LTD. 
anrultlng finghwu8 

117Ecrrt 4th Avenue Vawuuer, 0.C: YSTlGI. Telepbne876-2023 I 
W May278 1974 

Ft\e No. 360 

Mr, D ,  McLeod, 
Nor'ihair Mines Ltd. 8 

Vancouver, I3.G 
833-885 D W S ~ U W  Stmet, 

V6C IN6 

Dear Don, 

Enclosod pteaso find a tist of major equtpment to be. aquired in 
addttton to the equipment in the Copeland mtU, Also enclosed is  a 
list of major mill equipment as we have sized it b date, Tl3is list 
does not hcli ide itcms such as pumps and conveyors as insufficient 
idormation is avb4lable at present to prwperly size such equipment. 
FleasQ n o b  that the jaw crusher has been sized on the bask of crush- 
ing 342 t o m  pcr 8 hours and not on tho basts of the maxtmurn teed 
size likely to be encountered. 

On tho cqutprncnt acjutdtion list the new cost of items is tndtcated 
where available, This may be of some assistance to you in evaluating 
the price of used equtprnont where available, 

The DSM Rapfino scmon te for handling tho j ig concentmte to 
screen out the coarse gold bearing fraction, These scmms are avail- 
able from Dorr-OZlve~Long. A slot opentng of 0.008 ins, should be 
speclfted. In opwation, this screen will likely have a surge tank in 
front of it and bo operated on an intermittent basts. 

BACON, DONAWSON 81 ASSOCfAT&S LTD, 8 

b .  

WdAV/db 
End. 



NORTHAIR MINES LIMITED 

EQUIPMENT AQUISITIONS RIZQUIRED: 

1, BALL MILL 3 

The proposed aquisitim of a 8' x 10' mill with 
300 Wp mutor wou'lcl be 8 U t t a b h  

Cost New $95,000 

2,CVCLONE , 

15 inch diameter 
7 sq, in, inlet 
4 in, I ,D,  vortex finder 
2 in, 1, Do Apex (variable it' possible) 

3, FLOTATION CELLS 

38 Denver #24 OR's 

* 4, CONDITIONER 

2%' (b x 4' Deep 
Open tm mechanism 
1 HP motor 

6 ,  WET SCREEN 

7 ,  FILTER , 

Cost New $ 5,000 
Cost New $. 2,100 

., ..* . 



NORTHAIR MINES LXMITED 

MAJOR MILL EQUIPMENT 

1, Jaw Crusher IOff x 36" 

2, Cone Crusher 36" 

. 
4, Ball Mill 

60 

76 
4 

rlh 
200 

6, 8 Cell Bank Lead Roughe~ Flotation Celts 
8-Denvef #24 DR 4 x 1 s  

7, 26' Diameter Thickener 1 e 6  

8, Regrind Ball Milt 3' x 4' 16 

9, Cyclone 3" 

IO, 4 Cell Bank Lead Cleaner and Recleaner 
Flotation Cells 

4-Denver #I6 DR 2 x 4  

12, 4 Cell 6ank Copper-Lead Separation Cells 
4-Denver 912 Sub A 2 x 3  

13, Conditioner 6' @ x 7' 6 

14, 8 Cell Bank Zinc Rougher Flotation Cells 
8-Denver #24 DR 4 %  16 

16, 6 Cell Bank Zinc Cleaner, Recleaner and 
Re-recleaner Flotation Cells 

6 i - D e t ~ e ~  # I S  DR 3.x-4 

. 

10. 2 Cell Bank wite Roughers 
m- * 2-DeMteP e 4  DR 16 

a. 

# 



17, 4 Cell Bank write Cleaners 
4-Denver #I2 Sub 4% 2 x 3 

18, Rougher Jig 
16" x 24" Duplex %elective" Jig 

19, Cleaner Jig 
8" x 32" Simplex or Duplex Jig 

* 20, wet Screen - DSM Rapi im 

3/4 



BACON, DONALDSON & ASSOCIATES LTD. 
Consulting Engineers 

11 7Emt 4th Avenue. Varmuver, B.C. V5T IC40 Telephone 876-2023 

June 21, 1974 

F i le  No. 350 

I 

Mr. Do McLeod, 
Northair Mines Ltd. , 
333-885 Dunsmuir Street, 
Vancouver, B.C. 
V6C IN5 

Dear Mr. McLeod, 

A t  the request of Mr. Lo Manning we have prepared the enclosed 
table of simulated products for the purpose of calculating the smelter 
return for the Brandywine deposit. This report should be appended to 
our report of June 12, 1974 and is based on information derived from 
that report. 

It should be noted that these specific results apply to the grade of 
material tested by us. When changes in head grade are encountered, 
the grades and recoveries w i l l  be expected to deviate f rom the results 
presented here. These results are useful however for calculating the 
smelter returns of various grade materials as the recoveries and 
grades can be applied to give estimated results. 

The assay of the precious metal concentrate covers a wide range 
and the mil l  product w i l l  in fact l ikely also vary to such an extent de- 
pending on the nature of the material being treated. 

I 

Yours truly, 

BACON, DONALDSON &ASSOCIATES LTD. 

M.J.A. VreqwM.A.Sc .  

W.G. Bacon, P.Eng. 



SIMULATED MILL PRODUCTS 

ASSAysoz/ton oz/ton RECOVERIES 

PRODUCT W.% Cu Pb Zn Au Ag Cu Pb Zn Au Ag 

Lead conc. 2.21 9.0 56 2.5 3.5 34 82.9 88,4 2,6 24.2 14,O 

Zinc conc. 3.240,8 1 57 1.5 72 10.8 2.3 87.9 15.2 43.6 

56" 596" 0- -- -- 51.6 32.4 Precious conc 0,29 0- 

Tailing 94 03 6.3 9,3 9.5 goo 10.0 

-- -- 

.24 1,4 2,1 .32 5.35 100 100 100 100 100 Head 100 

* These are calculated values to provide the requested 
balance but in reality these assays will be: 

20-150 oz/ton gold 
20-250 oz/ton s i lver  


